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PEIIEHUE AIIOPHWI 3EHOHA B YHUBEPCAJIbHBIX ®HJIOCODUH,
MATEMATHUKE, METPOJIOTUU U ®PU3UKE

AunnoTanusi. Brnepsole moutu 3a 2500 ner pem€HHbIE anopud 3€HOHAa — BOpPOTa K
NOCTHKEHUIO TAWHCTBEHHOM aKTyaJlbHO OECKOHEYHO OOJIbLIIOW M MajJol MpUPOJBI
KOHTHHYYyMa, IPOCTPAHCTBa, BPEMEHH, BEUHOCTH, CHCTBUS, ABIKEHUS U n3MeHeHus. Habop
KIIIOYel K 3aMKaM 3THX BOPOT — YHHBEpCallbHbIe (QHIOCO(Us, MaTeMaTHKa, METPOJIOTUS H
¢uzuka aBropa. OHM TOYHO M3MEPSAIOT MOTEHIUANbHBIE U aKTyajbHble OECKOHEYHOCTH W
OTKpBUIM COPa3MEPHOCTb IPOU3BOJIBHBIX AKTYyaJlbHO KOHTHHYaJIbHO OECKOHEUYHO MasblX
YHUBEPCAIbHBIX YaCTHUI] IPOTKEHHOCTH U JNIUTEIBHOCTH.
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SOLVING ZENO’S PARADOXES IN UNIVERSAL PHILOSOPHY,
MATHEMATICS, METROLOGY, AND PHYSICS

Abstract. First resolved Zeno’s paradoxes (5th century BC) are the gateway to the
actually infinite and infinitesimal nature of continuum, space, time, eternity, action, motion,
and process. Universal philosophy, mathematics, metrology, and physics by the author are the
gate lock key set with universally exactly measuring and transforming potential and actual
infinities, and discover freely dividing object extension and duration into co-dimensional
actually continually infinitesimal uniparticles.
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UDC 125, 50, 51, 53
Humanitarian Scientific Journal of All-World Academy of Sciences “Collegium”, 13 (2013), 5-12
References to some subsequent works of the author on the subject are added

1. BBenenue. MupoBo33peHueckasi 1 HAy4Hasi HeO0OXOAUMMOCTH pelleHUs] anopui
3enona JJeilickoro. Hecrioco0HOCTH Ki1accu4ecKux puaocopuu u Hayku

Oxomno 2500 ner kimaccudyeckue Hayka U ¢uinocodus [3—5, 8] HE MOTYT pelIUTh arnopuu
3eHona Daeiickoro (okoio 490 — okoso 430 mo H. 3.) [5, ¢. 31-32, cTaths «Anopusi»]: "B
anopu  «O__MHOYKECTBEHHOCTH BEWIEH» ... KaxkJas BELlb MOXET MBICIUTHCS B BUAC
OECKOHEYHOI'0 MHOXKECTBA BElIEH, HO TOrJa OHA — BOINPEKH OYEBHJIHOCTH — JHOO JOJKHA
UMeTb OECKOHEYHBIE pa3Mephl (€CIH COCTABIISIONINE BEIIM UMEIOT pa3Mepsl), 1100 BOBCE HE
UMETh pa3Mepa (eciIy TaKoBbl cocTapistomue). Anopus «luxoromus» (pasjiesneHue Ha ABa):
IIPEKIE YEM IPONTH BECh IyTh, ABMXKYIIEECS TEJIO JOJKHO MPOMTH MOJIOBUHY 3TOTO IIyTH, a
emeé 0 3TOro — 4eTBEPTh U T. J.; MOCKOJIbKY IPOLIECC TAKOTo JeeHHUsl OECKOHEUEeH, TO TEJI0
BOOOIIIE HE MOXET HayaTh ABUIaTbCs (WM JBUKEHUE HE MOXET OKOHYMTHCA). Amnopus
«AXWI»: B IPOTUBOPEYNH C YyBCTBEHHBIM OIBITOM OBICTPOHOIMH AXMJII HE MOXKET I0THATh




yepenaxy, T. K., IOKa OH NPOOEKHUT pa3leNsionlee MX pPacCTOSHHE, OHAa BCE e YCIeeT
MPOMOJI3TH HEKOTOPBIA OTPE30K; MOKa OH OyJeT mpolerarb 3TOT OTPE30K, OHA elIE HEMHOTO
oTNOM3ET U T. A. Anopusi «CTpenay: €ciau cuuTaTh, YTO MPOCTPAHCTBO, BPEMs U IPOLECC
JBUKEHHSI COCTOSIT U3 HEKOTOPBIX «HEAETUMBIX» AJIEMEHTOB, TO B TEYEHHE OJIHOTO TaKOTO
«HEIETMMOTO0» TeNlo (HampuMmep, CTpelia) JBUTAaThCS HE MOXeT (MO0 B NMPOTHUBHOM CITydae
CHEJEIUMOEe» Pa3eNnioch Obl), a TOCKOIBbKY «CyMMa IMOKOEB HE MOKET JaTh JBUKECHUSD), TO
JIBIKEHHE BOOOIIE HEBO3MOXKHO, XOTSI MBI €r0 Ha KaXJIoM Imary HaOmomaem." CM. Takxke B
cTaTbe «3eHoH Jneickuit» [5, ¢. 190]: «Anopun 3eHOHA HE YTPATUIIA CBOETO 3HAYEHUS U JJIsI
COBPEMEHHOM HAayKH, pa3BUTHE KOTOPOM CBSI3aHO C PA3pEIICHHEM IPOTUBOPEUUH,
BO3ZHUKAIOIIKUX MPU OTOOpaKeHUWHU peajbHBIX MPOIEecCOB JABIKeHUs.» [lone3Ho um HenaBHee
n00aBIeHUE U3 CTaTbU «3€HOH U3 Dnen» [4]: «Anopun 3eHOHA TaK WM WHAY€ YIHUPAOTCs B
npo0biieMy KOHTHHYyMa, KOTOpas IpuoOpena ocoOyro akTyalbHOCTh B CBSI3M C TEOpHeEl
MHoecTB I'. KanTopa u kBaHTOBOW MexaHukou 20 B.».

Anopun 3eHoHa «Ctpenay nocsieHo ctuxotBopenue A. C. [lymkuna «JIBuxeHue»:

«/IBMKeHbs HET, CKa3asl MyJiper OpaiaThiid.

Jpyroit cMom4an v cTai npeja HAM XOIUTh.

CunbHee Obl He MOT OH BO3Pa3HTh;

XBaJuJIM BCe OTBET 3aMbICIIOBATHIM.

Ho, rocnionia, 3a0aBHbIi ciyuait cei

pyroit npuMep Ha MaMsATh MHE IPUBOJIUT:

Beap kaxxaplid IeHb pel HaMU COJTHUE XOJIHT,

OnHako x npaB ynpsMbiid ["anuneit.»

C anopueit 3eHoHa «O_MHOKECTBEHHOCTH BeElIEW» corjacyrorcs ero amopus «Mepa»
(OeckoHeuHas IETMMOCTh KOHEYHOIO MpeaMeTa) U 0eCKOHEYHOe MHOKECTBO OecnpenenbHo
MaJIbIX TOMEOMEpPUHN B KOHEYHOM Telie 1o AHakcaropy (oxoisio 500 — 428 no H. 3.) [3-5].

XopoImio M3BECTHHl MAaTeMaTHYECKHE TOJOBOJIOMKH OT Pa3HOYPOBHEBBIX CYAOKY uepe3
OJIMMITMAJIHBIE 3a/Ja4uu (aBTOp CTaJl TpeThbUM IMpu3EpoM Bceecoro3Hol oaummnuansl Mo
MaTematuke) 10 Benmkoit Teopembr @epma, npobdiiem [lyankape u ['mnbbepta [8] u «3amau
teicsiyenetus» [7, 19, 20]. Ot Hux anopun 3€HOHA OTJIMYAIOTCS HE TOJIBKO JPEBHOCTHIO U
OOLIENOHATHOCTbIO, HO M  MHPOBO33PEHYECKON HEOOXOIMMOCThIO M  BelUYaiiieit
3HaYUMOCTBIO, TIOCKOJBbKY BOIIPEKH JIEHCTBUTEIBHOCTH OIPOBEPraroT Jaxe caMmy
BO3MOXXHOCTh JBM)KEHHS, IJIOOOT0 WU3MEHEHUS U OeCKOHEYHOH JeNMMOCTH KOHEYHOTO
npeaMera. be3 pemieHus 3TUX amopuil COBEPUIEHHO HEBO3MOXKHA U IMOJJIMHHO Hay4Has
KapTuHa wMupa. [loaTBep)kIeHHEM TOMY CIy»aT MHOTOYHUCICHHBIE TIyOOKHE MBICTH
[Tapmenuga (nas HEro Kak yuduTenst 3€HOH M BbICKa3all, HAcCKOJbKO u3BecTHO, 40
paccyxaeHuil (AnuxelpeM) 0 MHOXKECTBE U MTh O JBIKeHUH ), JIeBkunna (y4eHuK 3eHoHa U
yunurenb Jlemokputa), [Inatona, Apucrotens, Dnukypa, ['erens, ['mns6epra, Paccena u np.
JI. H. Toncroii («Boiina u Mup», ToM 3, 9acTh 3) OTKPBLII HHTEPECHBIN BBIXO]] HA HCTOPHIO:

«M3BecTeH Tak Ha3bIBaeMbIil COYU3M IPEBHUX, COCTOSIIMN B TOM, YTO AXMUIIIEC HUKOT/IA
HE JIOTOHUT BIEPEIU UAYIIYIO Yeperaxy, HECMOTpPs Ha TO, 4TO AXWiec HIET B AECATh pa3
CKOpee 4Yepernaxu: KaK TOJbKO AXWIIEC NpOHAET MPOCTPAHCTBO, OTAEISIOLIEE €ro OT
yepenaxu, yeperaxa MpouaéT BIepeau ero OAHY IECATYI0 3TOTO MPOCTPAHCTBA; AXMIIIEC
IPOUAET 3Ty JECATYI0, Yepenaxa NpouaET OQHy COTYIO U T. A. 10 O€CKOHEYHOCTH... TONIbKO
JIOTTYCTHB OECKOHEYHO Majylo eIUHUILY Ul HaOmoAeHus — AudQepeHian uCTOpru, TO eCTh
OJTHOPOJIHBIE BIICUEHUS JIIOACH, U JOCTUTHYB MCKYCCTBA MHTETPUPOBAThH (OpaTh CyMMBI 3THX
OECKOHEYHO MaJbIX), MBI MOXKEM HaJIeAThCS Ha MOCTUTHOBEHHE 3aKOHOB McTopum». U 31ech
BEPHO OTMEUEHBl CJIOKEHHUE TE€OMETPUYECKOW TMPOrpeccud U KIACCUUECKMH aHaiuu3
6eckoHeyHO MajbixX [8]. OHAKO OHU HEMOCPEACTBEHHO JAl0T €€ CyMMY, HO HUKOMM 00pa3oM
HE OIPOBEPKEHUE H3JI0KEHHOIO B allOpPUU KaXKYILErocs J0Ka3aTesIbCTBA HECIOCOOHOCTH
Axwnn(ec)a JOTHATh Yeperaxy, 4To MOJTHOCTHIO TPOTUBOPEUHT JEHCTBUTENLHOCTH.




2. O01ee OTKpbITHE TAliHbI COYMHEHHUS U pellieHus: anopuii 3eHoHa «UxoTOMUS»,
«Axuii(ec) M yepenaxa» U TOMy NOJOOHBIX 0 NOTEHIHAJbHO 0€CKOHEYHOM JAeJIMMOCTH
KOHEYHOI0 NpeaMeTa

Coductudeckass CyIIHOCTh TaKHX amopuil 3aKIIIOYaeTcss B TMEPEKIIOYCHUH BHHUMAHUS
BOCIPHUHUMAIOIETO MX YeJIOBEKa C MOCTHKEHUS Ha MCKYCCTBEHHO BBEIEHHYIO M HHUCKOJIBKO
3]1eCh HE HYKHYIO (TO €CTh ¢ HapylieHueM «OoputBbel Okkamay: «He ciaenyer MHOXKUTH cyliee
0e3 HeoOxomuMocTH» [3—5]) OECKOHEYHOCTh CTYNEHEH IEHCTBHUS M PAacCMOTPEHHUS W Ha
CXOJSIILIUECS TEOMETPUUYECKUE IPOTPECCUH, KOTOPBIE JIHUILIb yI00HbI, HO HE CYIIECTBEHHBI.

B amopum «/Juxotomus» AOCTATOYHO B3SATh JIIOOYI0O MOHOTOHHO YOBIBAIOIIYIO
OECKOHEYHO MaJTyl0 IOCJIEIOBATEIbHOCTD MOJIOXKUTEIbHBIX YUCEI, a B alopun « AXuii(ec) u
gyepenaxay — JJI000# MOJ0KUTENbHBIN psl ¢ CyMMOU He 60iee eUHUIIBI.

Jns cnenoBaHust COPUCTUUECKOMY MOCTPOSHHIO TaKMX ANOpPHi BIOJHE XBATAET YPOBHS
KJ1accuuecknx (pritocoduu U HAyKH BO TJIaBe C MaTeMaTUKOH [3—5, 8] ¢ e€ neiCTBUTEIbHBIMH
YyuCcJiaMHi, HEe Ooyiee yeM CYETHBIMHM JCUCTBUSIMU HaJl HUMU W CBSI3aHHOM C HUMH JIMIIb
CTaHOBSAIIEHCS (MOTEHIINATBHOI) 0ECKOHEYHOCThIO. A UMEHHO, TOCTaTOYHBI CIIOCO0 JEIEeHUs
(mpocTpaHCTBEeHHOTO W/WiIM BpeMeHHOTO0) OTpe3Ka IoroyiaM, aOCTPaKIMs MOTEHIUAIbHOM
OCCKOHEYHOCTH M aOCTpaKIUs TOTCHIHAIbHON ocymectBumoct [3, 5, 8]. B wurore
MaTeMaTHKa Kak Obl 3aCJIOHSIET JIOTUKY U ¢uiocoputo u TeM Oonee 3aApaBblii cMBICI. Bor
MoyeMy 3a JBa C TOJIOBUHOW THICSIUENETHS B MHOTOUYMCICHHBIX M3BECTHBIX TOIBITKaX
kopudeeB Kimaccudeckux (miocoun M HAyKH BO TJIaBE ¢ MaTEMATHKOW He ObuTa Jaxke
MPUOTKPHITA TallHA COCTABIICHUS U PEIICHUS TAKUX arlOpHil.

Wnewn »Tux anopuii BIoJIHE MPUMEHUMBI U K MaT€pUAIbHBIM TOYKaM, U HECYIIECTBEHHO,
yTo AXWII(ec) U yepernaxa He TaKOBBI BBUAY UX KOHEUHBIX MOJIOKHTEIHHBIX pazMepoB [3]
(atr0 HacymHO nmnsi poroduHUIIA TIpU crpuHTE). Hudero He naroT I pelieHUs TaKuxX
anopuii u OECKOHEYHO MaJble €IWHUIBl JJIMHBI W BPEMEHH, BKJIIOYas MPUMEHEHHE
KJIACCHMYECKOTO aHanmm3a (ucuucieHus) OeckoHedHo Maibix [8]. Her HeoOxommmocTn U B
MPEIMONI0KEHUAX O HATMYUU WM OTCYTCTBHH aTOMH3Ma MPOCTPAHCTBA M BPEMEHHU.

Opnnako mpuBenéHHbIC BbIIe TimybOodaiimme uaew JI. H. Toncroro o muddepenmmane
UCTOPUHM YOEAUTEIHHO IMOKA3bIBAIOT HEOOXOJUMOCTh HE TOJIBKO METPOJIOTMUYECKON, HO M
YHUMETPOJIOTUYECKON COCTOSITEILHOCTU BCEX HayK, BKJIOYas U oOuiecTBeHHble. W amsa Hux
SICHa HEOOXOMMOCTh U HE3aMEHHUMOCTh YHUBEPCAIBHBIX HAyK aBTOpa.

Ha penkocTh mpocToe o01iee OTKPhITHE TailHBI U CIIOCO0a COYMHEHUSI U PEIICHUS TaKUX
aropuil Ha ypOBHE 3[paBOrO CMbICJIA ObLIO caenaHo aBTopoM B 15 ser. CymiHoOCTh 3THX
TalfHBl M OOWLIEro croco0a 3akKIIoYaeTcsl B HENIPAaBOMEPHOM HUCKYCCTBEHHOM OTIPaHUYEHUU
BPEMEHH PACCMOTPEHHMS MpoIlecca, TOTAa KaK B AEMCTBUTEILHOCTH HUYTO HE MEIIAeT CaMOMY
IIPOLIECCY MPOJOKATHCA [0 CBOMM 3aKOHAM M MPUBOJUTH K €CTECTBEHHBIM MTOraM. BaykHo
JUIIb HEMpeMeHHO Oo0OpBaTh pPAacCMOTPEHHE IMpollecca HMMEHHO JO TOro, Kak OHHU
nocruratotcs. [losicHuM mpocThIM NpUMepoM HaOIrOAaTeNsl MOrOHU: MPEXJE, YEM XUIIHUK
HACTUTHET HE CTOJIb CKOPOCTHYIO J00bI4y, HaOmogaTeNnb 3aKkpblBaeT TIja3a WIH
OTBOPAYMBAETCS, YTOOBI HE CTAaTh CBUJIETEIEM €CTECTBEHHOTO NE€YaJIbHOTO COOBITHS MTUIIEBON
nenoukd. Ho Henb3s ke Ha OCHOBaHWHU HE3PUMOCTH, TeM OoJiee YMBIIIJICHHON, YTBEPKIaTh,
YTO 3TO COOBITHE BOOOIIE HE MMPOUCXOIUT, KOJIb CKOPO OHO HE 3aMEUYEHO Habioaarenem!

B amopun «lMXOTOMUS» BpeMs PACCMOTPEHHs JENAeTCsl CKOJIb YrOAHO MaibiM, a B
anopun «Axwui(ec) W uepenaxa» HE MPEBHIIIAET BpeMEHU (OHO YCTaHABIMBAETCSA Kak
MPOCTHIM JIEJICHMEM MCXOJHOTO PACCTOSHHUS Ha Pa3HOCTh CKOPOCTEH, TaK U CIOKEHUEM
F€OMETPUYECKON TPOrpeccun), 3a KOoTopoe AXWIII(eC) KaKk pa3 U JOTOHUT uepenaxy, Jaxe
eclii HabIIoIaTelNb IO TOTO 3aKPhLI I71a3a WM OTBEPHYJICS U 3TOTO HE BUJIUT.

Crnenyer OTMETUTh JOCTUTHYTHIH 3€HOHOM OJNEHCKMM B paHHEW aHTUYHOCTH
BBICOYAHMIINNA YPOBEHb CO(PHUCTUYECKUX YXUIIPEHUH, COBEPIICHHO HEMOCWIbHBINA IS
MHOTOYHCIICHHBIX KOpH(]eeB Kiaccuueckux (uiocohuu W HayKH BO TJIaBE C MaTEeMaTHUKOM
noutu 2500 ner. IM He ynanoch fgake CABHHYTHCS C MeCTa B IMOJHOM COOTBETCTBUH C




anopueit 3eHoHa «/luxoromus». Tem ynuBuTenbHee cka3ouyHasl MPOCTOTa OOIIEr0 OTKPBITHS
aBTOPOM B 15 neT TallHBl COYMHEHUS U PEUICHHs] TAKUX allOPUH HAa yPOBHE 3paBOro CMBICIIA.

3. O6mas Teopusi pemienusi anopuii 3eHona «O MHOKeCTBEHHOCTH Beuei», «Mepay,
«Crpesa» m APYrux 0 JOCTUTHYTO (AKTYAJbHO) 0€CKOHEYHOW 1eJMMOCTH KOHEYHOI0
NnpeaMeTa M OCYyIIeCTBUMOCTb YTBeP:KIeHUsI AHAKCATOPAa 0 TOMeoMepHusxX

YpoBeHb Kiaccuuecknx ¢uiaocoGuu M HAyKH BO TJIaBe ¢ mMaTemaTukou [3-5, 8] ¢ mx
BCETO JIMIIb JIEWCTBUTEILHBIMU YUCIaMH, HECIOCOOHBIX TOYHO M3MEPSTh HU CTAHOBAIIUECS
(moTeHNMaNbHBIE), HU TeM Oo0Jiee COBEpPIICHHO HEOOXOAUMBbIE Uil TaKUX arnopHid
JOCTUTHYTBIE (aKTyallbHbIE) OECKOHEYHO OONbIINE W Majble, IPUHININAIBHO HEI0CTaTOYEH
I perieHus anopuil 3eHoHa «O MHOXECTBEHHOCTH Bemiei», «Mepay, «CTpenna» U ToMy
MO0JI0OHBIX O JJOCTUTHYTO (AKTyalbHO) OECKOHEYHOH JIE€TMMOCTH KOHEUHOTO MPEAMETA.

«Hayka HaunHaeTcsi ¢ TeX Mop, KaKk HAUMHAIOT U3MepsITh. ToYHast HayKa HeMbICIUMa Oe3
MepeDy. Tak 3asBun 1. . Menaenees, BENMKNNA XUMUK U BEJIMKUN YIKOHOMMUCT.

Kaxnas mepa [8] siBiasieTcsi 4acTHOM, YyBCTBUTEJIBbHOW JIMIIIb K CBOEW pPa3sMEpPHOCTH
(TMHEWHAs K OJHOMEPHOCTH, IUIOMIATHAs K IBYXMEPHOCTH, OOBEMHAS K TPEXMEPHOCTH),
JaBasi Ui IPYTUX JUIIb TpuBUaibHbIe O nin +oo. J{1s HEOJHOPOIHO pa3MEPHOTO0 MHOXKECTBA
(c yacTAMHU pa3HBIX pa3MEpPHOCTEN, HApUMEp TOUYKAMM, OTPE3KAMHU, KyCKaMH IOBEPXHOCTEN
U TellaMH) HET BCIOJly YyBCTBUTEIBHOM 00111l MEpbI, He TOBOPSI YK€ O BCEOOIIHOCTH.

3aKOHbI COXpPAHEHMsI HapyIIAOTCs Il MEpPECeKarolUXcsl KaHTOPOBBIX MHOXKECTB [8]
BBH/Iy MOTJIOIIEHUS U TeM OoJiee s Mep.

beckoneunsle kapauHanbHble unciaa Kantopa [8] kpaitHe rpy0o pa3muyaroT BB
JIOCTUTHYTHIX (aKTyalbHBIX) OeckoHewHOocTel (oTpe3ok or 0 g0 1 m BcE OecKOHEYHOE
MPOCTPAHCTBO MMEIOT OOIIYyI0 MOIIHOCTh KOHTHHYyMa [8]); BBUIY CaMOMOTJIOIICHUM
0ECKOHEYHOT0 JJaXke MPH YMHOXKEHUH [§] 3aKOHBI COXPAHEHUS HAPYIIAIOTCS.

[ToaToMy B Kilaccuueckod Hayke [8] BEpOSTHOCTH PaBHOBEPOSITHOTO BHIOOpA OIHOTO
onpeAenéHHOr0 U3 AJIEMEHTOB CYETHOTO MHOKECTBa BooOIIe He cymiecTByeT. Ecnu Obl oHa
paBHsIaCh HYJIO, TO HYJIEBOHM CcTaja Obl Kak IMpelesl CyMMBI HyJIei U BEpOATHOCTh BbIOOpa
m000ro M3 3IEMEHTOB CU€THOro MHOXecTBa. Ho oHa [domkHa ObITh €AMHUILEH Kak
BEPOATHOCTh JTOCTOBEPHOI'O COOBITHSA, KOTOPOE 3aKJIOYAeTCsl B TOM, YTO POBHO OAMH W3
AIIEMEHTOB CUYETHOTO MHOKECTBa BbIOMpaeTcs. Eciau Obl Ta BEpOSITHOCTH PaBHOBEPOSTHOTO
BbIOOpa OblIa TOJIOKUTENFHA, TO BEPOSTHOCTH BBHIOOpA JIOOOTO W3 HJIEMEHTOB CUETHOTO
MHOKECTBa OKazajach ObI +00, TO €CTh OMITh HHUKaK He eAuHuled. BeposTHoCTb
PaBHOBEPOSTHOIO BHIOOpPA OJHOTO M3 3JEMEHTOB HECUYETHOTO MHOXECTBA, HaIpUMEp
HEBBIPOXKJIEHHOTO OTpE3Ka, B KJIACCHMUECKOW Hayke [8] cuuTaercss HYJIEBOH, Kak W I
HEBO3MOKHOTO COOBITHs. TO €CTh BEpOSITHOCTH BO3MOXKHOTO COOBITHSI MOXKET BOOOIIE HE
CYIIECTBOBATh MU OOpamaThCsl B HyJdb. A IUIOTHOCTh BEPOSTHOCTH [8] Kak MpOM3BOJHAsS
MHTETpaJIbHON (YHKIMM pacnpezesieHus [8] He UMeeT IPSIMOro BEpOSATHOCTHOTO CMbICIA.

beckoneunble TpEXMEpHOE MPOCTPAHCTBO U SIKOOBI OJHOMEPHOE BpEMsl CUUTAIOTCS
MOJIHOCTBIO COCTAaBJICHHBIMM W3 TOYEK U MIHOBEHHH COOTBETCTBEHHO HYJEBBIX MEpPHI H
pazmepHocTd. OJTHAKO CyMMa JIF000ro MHOKECTBA HyJIel paBHa HYJIIO.

[Toaromy knaccuueckue unocodpus M Hayka [3—5, 8] HECIIOCOOHBI HAWTH BBIXOJ W3
anopuii [3—5] «O_MHOXECTBEHHOCTH BemieW» U «Mepa» 0 OECKOHEUHOW JeIMMOCTH
KOHEYHOT'0 IpenMera Hapsay co «CTpenoi» O HEBO3MOXKHOCTH JABM)KEHHS KaK COCTOSLIETO
W3 MTHOBEHHMI TOKOS M J0Ka3aThb BO3MOKHOCTh OECKOHEYHOTO MHOKECTBa OecnpenesbHO
MaJIbIX TOMEOMEpPUH B KOHEYHOM Telie 1o AHakcaropy [3—5].

Slcuprit BeIxoa BmepBbie mouTH 3a 2500 mer maH yHudwmiocodpuer, yHUMaTeMaTHKOH,
yHUMeTposiorueit u ynudusukoit [1, 2, 6, 9-18] aBropa B 1994 romy. IlorpebGoBanuch
yHUBEpcaibHble yucna [6, 9, 11, 13, 15, 16], TouHO n3MepsONIe HE TOJIBKO CTAHOBSIIUAECS
(moTeHIMaNbHBIE), HO W JIOCTUTHYTHIE (aKTyaJbHblE) OECKOHEYHO OOJBIINE W Majble.
BBeneHbl KOIMUeCTBEHHBIE MHOXKECTBA (KBAaHTUMHOXKECTBA) U3 KOJTUYECTBEHHBIX AJIEMEHTOB




(KBAaHTHDJIEMEHTOB) C KOJIMYECTBAMH, KOTOPHIE MOTYT OBITH JIOOBIMH TIPEIMETAMH.
KonunuecTBeHHBIE 371EMEHTHI (KBAHTUAJIEMEHTHI) BIIEPBBIE MTO3BOJISIIOT BhIPaXKaTh CMEIIaHHBIE
MMEHOBAHHbBIC BETMYMHBI BUIA

5 n BoAgwl = 5,Boaa
JIEUCTBUEM TIPUCBOCHHUS KOJUYECTBA, B JIAHHOM cCiy4ae 5 J1 (B KJIACCHYECKOM HayKe HET
M3BECTHBIX JACHCTBUI MEXAY 5 71 ¥ BOJOW: YMHOXKEHHE SIBHO HE MOIXO/MNT).

Tak>ke BBeICHBI JJa)ke HECUETHBIE BCEOOINE IEHCTBHUS.

Brnonne (maxe Hecu€THO) craraemMoe (aJAWTHBHOE) YHHBEpPCAIbHOE KOJIUYECTBO
KOJIMYECTBEHHOTO MHOYKECTBA (KBAHTUMHOXKECTBA) KaK YHUBEpCAIbHAs CyMMa KOJIMYECTB €T0
AJIIEMEHTOB OKAa3bIBAE€TCS COBEPILICHHO YYBCTBUTEIBHON BCEOOIe Mepoii O BCEOOIIHOCTHIO
3aKOHOB COXPaHECHHUS.

B kiacce MHOXECTB MOIIHOCTHIO, PaBHOW KakKIOMYy KaHTOPOBY HyMEpPOBaHHOMY anedy
[8], y1oOHO M ecTeCTBEHHO M30HMpaeTcs i ONpeNeIEHHOCTH ATAIOHHOE (KaHOHUYECKOE)
JIOCTUTHYTO (aKTyalbHO) OECKOHEYHOe MHOKecTBO. Ero yHuBepcalpHOEe KOIMYEeCTBO Q
0003HaYaeTCss OMEroll ¢ HOMEPOM COOTBETCTBYIOIIETO alieha U CYUTACTCS COOTBETCTBYIOMICH
ATAJIOHHON (KaHOHWYECKON) JOCTUTHYTOW (aKTyaJlbHON) OCCKOHEYHOCTHIO. DTO OTKPHIBACT
IyTh K TOYHOMY U3MEPEHUIO JOCTUTHYTHIX (aKTyaJIbHbIX) OECKOHEYHOCTEH.

OMmern W uX mpeoOpa3oBaHus, MOJE3HBIC I PELICHUS JaHHOM HaCyIIHOHM 3aaayw,
MIOTOTHAIOT JACHCTBUTENBHBIE YUCIA C COXPAHEHUEM BCEX CBOWCTB JCHCTBUM HAJl STUMH
qyucliaMd U 3aMEHOW apXMMeOOBOCTH [8] CBEpXapXMMEIOBOCTbIO U MPHUBOIAT K
YHUBEpCAIbHBIM YuciaM. OOBIYHO JOCTATOYHBI KJIACCHI CYETHBIX U HEMPEPHIBHBIX MHOXKECTB
(KOHTHHYYM) C BEHIOOPOM B HUX JTaJOHOB

N={1,2,3,...}
1 KBaHTUMHOXecTBa |0, 1| (KOHIIBI BKIIOYAIOTCS C KOJIMYecTBaMU 1/2, a BHyTpEHHHE TOYKHU C
KonmuecTBaMu 1) coorBeTcTBeHHO. O0O0O3HAYMM WX YHHUBEPCAJIBbHBIE KOIHYECTBA ® U 2
COOTBETCTBEHHO, U30aBIISISICh OT HOMEPOB.

YHuBepcanbHble 4uciIa 00€CHeunBarOT BCEOOIME COBEPUICHHO TOYHBIE BBIPAXKEHUE,
U3MEepeHHe, MpeoOpa3oBaHUE M pa3iMuEHUE Jaxe TOCTUTHYTO (aKTyallbHO) OECKOHEYHO
OOJBINNX U C JOCTUTHYTO (aKTyaThbHO) OECKOHEYHO MaJIBIMU Pa3HOCTSIMHU.

YHUBepcaabHble 3aKOHBI COXpPAHEHHs BIIEPBBIE OTKPBITHI M B JOCTUTHYTO (aKTyajbHO)
OECKOHEYHO OOJIBIIIOM M MAJIOM.

Kaxxgoe BO3MOKHOE COOBITHE HMEET HENPEMEHHO TOJOXKUTENbHYI YHUYHCIOBYIO
YHUBEPCAIBHYIO BEPOSTHOCTH, a IJIOTHOCTh BEPOATHOCTH IMOJYYHIIa CMBICI YHUBEPCATHLHON
BEPOATHOCTH, YMHOKEHHOM Ha ().

B HenpepblBHOM MHOXECTBE (KOHTHMHYyME), Hampumep Ha mpsaMol uianm B e
MOJIMHOKECTBE, MOXHO BBIJICIUTH OOBIUHBIE JJIEMEHTHI, HIM TOYKH, — KaK H HX
COBOKYMHOCTb, HYJIEBBIX Pa3MEepPHOCTH U Mepbl. Ho 3Ta COBOKYITHOCTh HECTIOCOOHA COCTABUTH
camMo HempepbIBHOE MHOKECTBO (KOHTHHYYM) TOJIOKUTEIBHON MEPBI M B €r0 Pa3MEpPHOCTh U
Mepy JaéT HyJeBoi Bkiaa. Henb3st cuMTaTh, 4TO HENPEPHIBHOE MHOXKECTBO (KOHTHHYYM)
MOJIOKUTEIHHON MEpbl COCTOMT JIUIIb W3 CBOUX OOBIYHBIX DJIEMEHTOB, WJIM TOYEK, HE
obecnieunBaronux ero ciaraemoctu. [loaTomy Teopusi MuoxkectB Kanropa (¢ aneMeHTaMu 1
pa3iaryaeMbIMM OTHOLIECHUSIMU MPHUHAJICKHOCTU U BKJIIOYEHHS) MPUHIUIUATIBLHO HE MOXET
MOCTUYb TPHUPOAY, CYHIHOCTb M CTPOCHHE HENPEPHIBHOTO MHOXECTBAa (KOHTHHYYMA)
MOJIOKUTETHHON MEPHI.

YuuBepcanbHbie  (puiocodus, MareMaTdka W METPOJIOTHUS aBTOpa OOBEAUHSIOT
OTHOIICHUS YHUBEPCAJIbHOW MPHUHAISKHOCTH M YHHBEPCAJIbHOIO BKJIIOUEHHS HA OCHOBE
00mepmIocoPcKoro M, B Y4aCTHOCTH, MEPEOJIOTUISCKOTO OTHOIICHHUS IIEJIOT0 M €r0 YacTe.
KnroueBoe monsatne KaHTOpa «MHOXKECTBO €CTh MHOIO€, MBICIMMOE Kak efauHoe» [8]
coxpansiercs. OIHAKO €CTECTBEHHO CYHMTAETCS, YTO BO MHOXKECTBE MOXXHO BBLICIHTH €TO
DIIEMEHTBI, HO OHO COCTOUT M COCTaBJIEHO, BOOOIE TOBOPS, U3 CBOMX HacTed, KOTOpbIE HE
00s13aHbI CBOJIUTHCS K €r0 3JieMeHTaM. Pa3OueHne KOJTUYECTBEHHBIX 3JIEMEHTOB U MHOXKECTB




Ha yacTu (He 00s13aTeIbHO OJIMHAKOBBIC) MPOU3BOJILHO, HO MPABHIILHO MPU BCEOOIIEM 3aKOHE
COXpaHEHUSI.
[TpumepoM MpaBUIIBHOTO pa3OUEHUsT CAMMETPUYHOTO TONyOoTpe3Ka-noayunrepsaia |0, 1]
Ha
Q=Qlo, 1]=©
OJIMHAKOBBIX TOXX€ JWHEHHBIX YHMYACTHIl, WU JOCTUTHYTO (AKTyallbHO) HENPEPHIBHO
(KOHTMHYaJIbHO) OECKOHEUHO MaJIbIX YacTed KaK TOXE€ CHUMMETPHUYHBIX IOJTYOTPE3KOB-
MOJYMHTEPBAJIOB, B MPOCTEHUIIEM PAcCMOTPEHUHU IEpBOro mopsaka (mepBoi creneHu L)
SIBJISICTCSI
|0, 1] =° |0, 1/Q] +° |1/€, 2/Q| +° ... +° [( - 1)/Q, 1| =° Z°-,9(i - 1)/Q, i/Q).

Camu 1o cebe BEYHOCTh W BpEeMs BOBCE HE MMEIOT Pa3MEPHOCTH M MOTYT YIOAOOISATHCS
(MonenupoBaTbes, U300pakaTbcs) HE TOJNBKO Ha MPAMOM, HO M, CKa)XeM, Ha CHHpaH,
MJIOCKOCTH M B TIPOCTPAHCTBE.

OTKpbITBl TOMJIWHHBIE TPUPOJA, CYIIHOCTH M CTPOCHHE TOYHO H3MEPSEMBIX
HETPEPHIBHOTO (KOHTUHYAJIBHOTO) MHOXKECTBA TMOJOXKHUTEIbHON MeEphl, MPOCTPAHCTBA H
0ECKOHEYHOCTH, BPEMEHHU U BEYHOCTH, IEHCTBUS, ABIKEHUS U U3MEHEHHS, HETIPEPBIBHOCTU U
MPEPHIBHOCTU. B miepBOM MpHOIMKEHNH, €CITH OTPAHHYUTHLCS TICPBBIMU CTETICHSIMH OMET U UX
oOpallleHusIMA C YMHOXEHHEM Ha JeMCTBUTEIbHBbIE YHWCIIA, YHUYACTHUIIBI MPOCTPAHCTB U
MIPOCTPAHCTBEHHBIX H300pKEHUN MPOMEXKYTKOB U MHUKPOIPOMEKYTKOB BPEMEHU U
3HaYeHUH JIOOBIX BEJNWYMH HACIeAYIOT Pa3MEpPHOCTH STUX MpocTpaHCTB. lIpeBblleHus
BO3MOKHBI, HalnpuMep TpU BBEJACHUU JIOMOJHHUTEIBHBIX OCEed  KOOpIMHAT  JUIsSt
JNEHCTBUTENBHBIX MHOXXHUTEIEH MpU Pa3TUYHBIX ATaJOHHBIX (KAaHOHHMYECKHX) JOCTUTHYTBIX
(aKTyaabHBIX) OECKOHEUHOCTSIX.

Ecmm st macymHoW 3amaum 3toro HemoctatouHo (B. U. Jlenwn, «Matepuanusm u
AMIUPUOKPUTHIIH3MY: «DIEKTPOH TaK K€ HeHcUYepriaeM Kak U aToM, MpUpoaa OECKOHSTHAY ),
TO C HapalldBaHHEM pa3MEpPHOCTEH BIUIOTh A0 OECKOHEYHOMEPHOCTH JOIMOJHUTEIBHO
paccMaTpHUBaIOTCsl BO3BEJICHUE B CTEIECHb M JIpyrue MpeoOpa3oBaHUsI OMET, a TO U BBOJSATCSA
JIpyTU€ OMETH.

B cBs3M ¢ TpOM3BONBHON TMpaBWIBHOW (MO BCEOOIIMM 3aKOHAM COXPaHCHUS)
JEIUMOCTBIO ~ IPOMEXKYTKOB M TIPOCTPAaHCTB  HA  YHMYACTUIBI  OTCYTCTBYET
(YHH)MaTeMaTU4YEeCKUIl aTOMU3M.

YcTpan€H naMOKIOB Med sIKOObI HEBO3MOKHOCTH JABMXKEHHUS, M3MEHEHHsI U Ipoliecca,
BKJIIOYasi uctopuyeckuif. OTKpBIBAaCTCS MyTh K YHUMETPOJOTHUYECKOW COCTOSITENIBHOCTU HE
TOJIbKO MaT€MaTUKH, €CTeCTBEHHBIX M TEXHHMYECKHX, HO U OOIIECTBEHHBIX HAyK, YTO W
MOKa3bIBaeT YHUDUIOCODUSI.

B ynudunocopun, ynnmaremaTtuke, yHU(DU3MKE U YHHUMETPOJOTHUHU pEIICHUE anopuit
3eHoHa «O MHOXECTBEHHOCTH Bemiei», «Mepay, «CTpenia» U ToMy MOJOOHBIX 00 MMEHHO
IJOCTUTHYTO (aKTyallbHO) OECKOHEYHOW NENMMOCTH KOHEYHOTO MpeaMeTa SBISETCS O4YeHb
MIPOCTHIM.

B anopusax 3eHoHa «O MHOKECTBEHHOCTH Bemein» u «Mepa» [3—5] u s JoKkas3aTenscTBa
BO3MO>KHOCTH OECKOHEYHOI0 MHOQXKECTBA O€cIpeieIbHO MAaJbIX TOMEOMEpPUN B KOHEYHOM
Tene Mo AHakcaropy JAejeHue mpeaMmeTa KoHeuHoil Mepsl M > 0 Ha JOCTUTHYTO (aKTyaiabHO)
OECKOHEYHO OOJIBIIIOE YHUBEPCAIBHOE YMCIIO (YHHUBEpPCATHLHOE KOJIMUECTBO) Q OAMHAKOBBIX,
CJIEJIOBATENBHO, JOCTUTHYTO (aKTyalbHO) OECKOHEUHO MajbIX YacTel, KOTOPhIE €CTECTBEHHO
Ha30BEM YHMYACTULAMHU MPEAMETA, NAaET YHUBEPCAIBHYIO MEpY

m=M/Q
KaxJI0M yHuuactuilbl. Hanpumep, eciin yHUYACTHIl MPEaMETa POBHO CTOJBKO ke, CKOJIBKO
MTOJIOKUTENBHBIX LENBIX YACEI, TO
Q=QN)=Q{l, 2,3, ...} = o,
m=M/Q =M/ w.
Ecnu yHuuacTui Ha 2 MEHbIIIE, TO €CTh CTOJBKO e, CKOJIbKo uucen {3, 4, 5, ...}, To
Q=0Q{3,4,5,...}; =0 -2,




m=M/Q =M/(o - 2).
Ecnu yHu4acTuIr cToibKo ke, CKOJIbKO 4Kces B apudMeTudeckoi mporpeccuu {a +bn | n €
N} ¢ nelcTBUTENBHBIME a U b, TO C UCTIOIH30BAaHUEM a0COIOTHBIX BETHUNH
Q=Q{a+bn|n € N} =w/|b|-ab-1/2+1/(2|b]),
m = M/Q = M/(w/b| - a/b - 1/2 + 1/(2|b])).
Ecnu yHM4acTHIl CTONBKO K€, CKOJBKO JEUCTBUTENBHBIX YHCeN B KBaHTUMHOXecTBe |0, 1]
(unu Ha momyoTtpeskax-nonyuHTtepBaiax |0, 1] ¢ uckimouenuem 0 u BxiaroueHueM 1 wm [0,
1[ ¢ BrimroueHneM O U UCKITFOUEHHEM 1), TO
Q=QI0, 1]=QJ0, 11=Q[0, I[ =,
m = M/Q = M/Q.
Eciy yHMUYacTHIl CTOJIBKO %K€, CKOJIBKO JIEHCTBUTENBHBIX YHCEN, TO
Q = QJ-c0, +o0[ = Q-0 +0| = 20Q,
m=M/Q = M/2wQ).

B amopuu 3enona «Ctpena» BO3bMEM JIOOYIO €IUMHUIYy BpeMeHU tg (Hampumep 1
cekyHay). IlpomexxyTok BpeMeHH, Kak MU J000H HE TPOCTPAHCTBEHHOW BEIWYUHBI, IO
CYLIECTBY  €CTh  COOTBETCTBYIOLlEE  SBHOE WM  TMOJpa3yMeBaeMoe  JIMHEHHoe
IIPOCTPAHCTBEHHOE ymnojo0eHue (n300pakeHue, MojenupoBaHue). Bo BpeMenu, B 000M
€ro MPOMEXKYTKE M B BEYHOCTH MOKHO BBIJCIUTH OOBIYHBIE MTHOBEHHUS JUIUTEIHHOCTHIO
HyJIb, KOTOpBIE, OJJHAKO, B JII0OOOM COBOKYITHOCTH COCTAaBJISIIOT MMEHHO HYJb U HHMKAaK He
MOTYT COCTaBUTh HHUKAKOW MPOMEXKYTOK BPEMEHH MOJOXKUTENIbHON Mepbl. B mpocrelimem
PAacCMOTPEHHMH TIEPBOTO MOpsiaKa (mepBoi creneHu ()) OAMH U3 €AMHUYHBIX MPOMEXYTKOB
BpemenH |0, tg| cocTouT u3

Q=0Q0, 1|=0
YHUYACTUI], UJIH TOCTUTHYTO (AKTyalIbHO) HEMpPEPHIBHO (KOHTUHYAJIbHO) OECKOHEYHO MajbIX
MIPOMEXYTKOB, BpEMEHH (B HUX €CTh MTHOBEHHS JUTMUTEIBHOCTHIO HYJIb) JUTUTENBHOCTBIO tg/Q)
KaXaash U SBJISETCS YHHBEPCAaIbHOW CYMMOH HECYETHOTO, HENPEepPhIBHO (KOHTHHYAJIBHO)
0eCKOHEYHO OOJBIIOT0 YHUBEPCATHHOTO YUCIa 2 cllaraeMpIX YHHYACTHUI]
|0, ts| =° |0, ts/Q| +° |ts/Q, 2t/Q| +° ... +° [(Q - Dty/Q, ts] =° %12 - Dt/ Q, it/ Q.
[TycTh 1St IPOCTOTHI MONET CTPEIBI MPOJIOJIKUTENBHOCTHIO t IPOXOAUT B HEBECOMOCTU 0€3
COTIPOTUBIICHHS C MOCTOSIHHOM CKOPOCTBIO V U MPEOIOJIEHUEM ITYTH
S =vt.
[TpoaomKUTenbHOCTD t TONETa COCTOUT U3 t/ty () YHUYACTHUII, MU JOCTUTHYTO (AaKTyalbHO)
HENpPEpPhIBHO (KOHTHUHYaJbHO) OECKOHEYHO MajblX IPOMEXYTKOB, BpeMeHu. Crpena
mpojeTaeT myTh viy/() B KXy TaKyl0 YHHYACTUIy BPEMEHH U IMPH aHAIHU3€ JOCTUTHYTO
(axTyaJIbHO) HEMPEPHIBHO (KOHTUHYAJIBHO) OECKOHEYHO MaJIbIX TOYHO TOT K€ MyTh
S= Vt§/Q t/t§ Q=vt
3a Bc€ BpeMs t MoseTa, 4To U TpeOOBaIOCh JoKa3aTh. Beab MIUTEIbHOCT, MTHOBEHUS — HYJIb,
JUIUTEIBHOCTh YHUYACTUIIBI, WJIM JOCTUTHYTO (aKTyajabHO) HENPEPhIBHO (KOHTHHYAJIBHO)
OECKOHEYHO MaJIOr0 IMPOMEKYTKA, BPEMEHH — IOJIOXKHUTEIbHAs JIOCTUTHYTO (AKTyallbHO)
HEMPEPHIBHO (KOHTUHYAJIBHO) OECKOHEYHO Majias tg/(), a BOBCE HE HYJIb.

3akJjaroueHue

VYHuBepcanbHble pui1ocopus, MaTeMaTHKa, METPOJIOTHs U (PU3KKa aBTOpa BIEPBbIE TOUYTH
3a 2500 ner pemmiau anopuu 3€HOHA M OTKPBUIM JOCTUTHYTO (AKTyalbHO) HENPEPHIBHO
(KOHTHHYaJIbHO) OECKOHEYHO OOJbIIMe M Majble MPHUPOJY, CYIIHOCTb U CTPOEHHE Kak
HENPEPHIBHOTO MHOYKECTBA (KOHTHHYyMa), IIPOCTPAHCTBA, BPEMEHHM U BEYHOCTH C
IPOM3BOJBHBIM  JIEJICHUEM Ha COpasMepHble YHHUYACTHUIBl JOCTHUTHYTO (aKTyaJbHO)
HETPEPHIBHO (KOHTHHYaJIbHO) OECKOHEYHO MANbIX MPOTSHKEHHOCTU M JUTUTEIBHOCTH, TaK U
JefcTBUs, ABWKEHHS U U3MEHEHUs. Bceoblue Tounble BoIpaXKeHHe, pa3inueHue, U3MepeHue
U TpeoOpa3oBaHME CTAHOBAIIMXCSA (IIOTEHLMAIbHBIX) M JOCTUTHYTHIX (aKTyaJbHBIX)
O0eCKOHEYHO OOJBIIMX M MajblX METOJOJOTHYECKH pElIaloT paHee HEMOCHUIIbHbIE
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