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ACTUALLY INFINITE(SIMAL) NATURE OF SPACE, TIME AND ETERNITY IN
UNIVERSAL PHILOSOPHY, MATHEMATICS, METROLOGY, AND PHYSICS
Abstract. Classical science and philosophy regard infinite 3-dimensional space and
allegedly 1-dimensional time as entirely composed of points and instants of zero
dimensionality and measure but any sum of zeros is zero. Universal philosophy,
mathematics, physics, and metrology by the author with exactly expressing, discriminating,
measuring, and transforming actual infinities discover freely dividing subject extension and
duration into co-dimensional actually continually infinitesimal uniparticles.
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Kiaccuueckue Hayka U puinocodusi cUUTalOT OECKOHEUHBIE TPEXMEPHOE MPOCTPAHCTBO
U AKOOBbI OJJTHOMEPHOE BpPEMsSI C BEYHOCTHIO ITOJHOCTBIO COCTAaBJICHHBIMHM H3 TOYEK U
MTHOBEHHUW HYJIEBBIX MEPBI U pa3dMepHOCTH. OIHAKO cyMMa JIt0OOr0 MHOXKECTBA HYJIEH
paBHa Hym0. OTcCroga OJHO3HAYHO CIEAYIOT BHYTPEHHSISI MOPOTHUBOPEYHMBOCTh M
NPUHIUIHAIBHAS OIMIMOOYHOCTh ITHX HMEHHO HYJIEBBIX IPOCTPAHCTBEHHO-BPEMEHHBIX
MHOTI'OTOYE€YHOCTH, WM MNyaHTWIW3MA, WIW JUBU3HMOHHU3MA, KOTOpPBIE B KHBOIIMCH
HEOMMIIPECCHOHU3MA C YYETOM M OCYIIECTBUMOCTH, M IICUXOJOTHM BOCIPUSTHS
OKa3bIBAIOTCSI KOHEYHBIMH TOJOXKUTEIbHBIMHU. [1y0okm wmbicin [lapmenunna, 3eHoHa
Oneiickoro, Jleskunmna, Jlemokpura, Ilnarona, Apucrorens, Onukypa, I'erens, ['unpoeprta,
Paccena u Jip. HE TOJIBKO O BEIIECTBEHHOM, HO M O MaT€MaTHYE€CKOM aTOMHU3ME, 0COOCHHO
B CBs3U ¢ mouTd 2500-eTHUMH O€3yCIEIIHBIMU IMOMNBITKAMH PEIIUTh allOpHu 3€HOHA
onenckoro [3—5, 7]. Peub Beab HAET O MBICICHHBIX Pa3ACJICHUH 1I€JI0T0 HA MPOCTHIC YaCTH
U COCTaBJIICHUH W3 HHUX CJIOXHOIO IEJOro Kak oOmepmIocCoOPCKuX M OONICHAYyYHBIX
aHAJIM3€ W CUHTE3€ B MO3HAHUM. A 3TH amoOpUM IPErpaxaaroT IyTh K MHOCTHKEHUIO
WCTUHHOM TIPUPOABLI IIPOCTPAHCTBA, BPEMEHH, BEYHOCTH, JICHCTBUS, JIBHKCHUSI,
U3MECHECHHUS, HENPEPHIBHOCTH H Ppa3pblBHOCTH. (CM. TakKe OTPAKCHUE COMHCHUU
OTHOCHUTEJIBHO MAaTEMAaTHYCCKOTO aTOMH3Ma B CTaThe «3€HOH M3 Jduen» [4]: "Touka
3pEHHUs, COTJIACHO KOTOPOM apryMeHThl 3€HOHA OBbLIM HampaBJICHbI IIPOTUB CTOPOHHHKOB
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nuQaroperckoro «MaTeMaTH4YeCKOr0 aTOMH3May», KOHCTPYMPOBABIIUX (PU3UUECKHUE TeNa
U3 TEOMETPHYECKMX TOYECK W MNPUHUMABIIMX aTOMAapHYK CTPYKTYpy BpPEMEHH, B
HACTOSIIEE BpPEeMsl OCTaBJIeHA OOJBIIMHCTBOM MCCJIEIOBATENICH, TaK KaK CYIECTBOBAHHE
pPaHHEW TEOPHUHM «MATEMATUYECKOTO aTOMHU3Ma» HE 3aCBUAECTENILCTBOBAHO. ONIOHEHTaAMH
3€HOHA MOIVIM OBITh MPOCTO AJENThI 3APABOr0 CMbICJIA, KOTOPHIM OH XOTEJ IOKa3aTh
a0CYpJIHOCTh H, CJIEIOBATEIbHO, HPPEATbHOCTh (DEHOMEHAIBHOIO MHpPAa MHOKECTBA U
NBWKEHUA. BMecTe ¢ TéEM HUKAKOW PEaJIbHOCTU, KPOME IMTPOCTPAHCTBEHHO IPOTKEHHOM,
36HOH HE IIpU3HaBaJl. ANOpUMM 3€HOHA TaK WIM HHA4YE YIHUPAIOTCA B MpoOJIeMy
KOHTHHYyMa, KOTOpas mpuoodpena ocoOyr akTyaJbHOCTh B CBSI3U C TEOpHUEU MHOXKECTB .
KanTopa u kBaHTOBOM MexaHukoH 20 B." YpoBeHb KJIACCUUYECKUX (PUIOCO(UN U HAYKH BO
riiaBe ¢ maremMaTtukoud [3—5, 7], HECIOCOOHBIX TOYHO H3MEPSATh MMEHHO AKTYAIbHBIE
OCCKOHEYHOCTH, MPUHIMIWAIBHO HEAOCTATOYEH JJId PELIeHUs anopuid 3eHoHa 00
aAKTyaJbHO O€CKOHEYHOM JIEIMMOCTH KOHEYHOT0 ipeamMeTa. «Hayka HaunHaeTcs ¢ Tex nop,
KaK HAuYMHAIOT W3MEpAThb. TodHas Hayka Hembicauma 0e3 mepsl.» (. 1. Menaeneen).
3aMeTuM, 4YTO 00 aHaIM3€ JHIIb HOTEHIMAJbHO OECKOHEYHO Majbix roBoput JI. H.
Tomncroun, «BoriHa u Mmup», TOM 3, 4acThb 3:

«HoBast otpacinp maremMaTuku, JOCTUTHYB HCKYCCTBA 0OpamarbCsi C OECKOHEYHO-
MaJIbIMA BEJIMYMHAMHU, U B JAPYTruX Oo0Jee CIO0XKHBIX BONpOCax ABMKECHUSI JAET TENEpPh
OTBEThl HAa BOMNPOCHI, KA3aBIIUECS HEPA3PCIIMMBIMU... TOJBKO JOMYCTHUB OECKOHEUHO-
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MaIYI0 €IUHHIYY Ui HaOmMoAcHUs — aud@epeHiyan UCTOPHH, TO €CTh OJHOPOJIHBIC
BJICUCHMS JIIOJEH, W JOCTUTHYB HMCKYCCTBAa MHTETpUpOBaTh (OpaTh CYMMBI JTHX
OECKOHEYHO-MAaJIBIX ), MBI MOKEM HAJIESIThCA HA MIOCTUTHOBEHHE 3aKOHOB UCTOPHH.

2. yH]/I‘lI/ICJIa, KBAHTUMHOZKECCTBA 1 YHUKO/INYICCTBA KAK YHUMCPLI 0eCKOHEYHOI0

Apxumen: «J/lauTe MHE TOUKY OIIOPBI, U S IEPEBEPHY MUP». « Todka omopeD» aBTOpA:
['ne o1, OmOpHasA TOYKa?
JKankoe 4ro-To Biauy...

«5l Ha N3HAHKE TUCTOYKA.
MHOro yKpoMHBIX JIa4yT.»
I'ne Te1, MeuTa Apxumena?
Knér He nokAETCA phIyar.
Touka Thl, M1 KOMETA,

WJIA COKPBITA B peyax”?
«mymuii ToJIbKO OOpSIIET.
JIMcTheB, KOHEYHO, BaroH,
HO TIPOBUJICHBE OOAPSIIIIE:
Ay T€Os 1T0J] HOTOM.»
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3puMasi TOYKa ONOpbl YHU(DUIOCOPUH, YHUMATEMAaTUKH, YHUMETPOJIOTUA U YHU(DUZUKHU
aBTOpa — OTBJICUEHHAS, WM YUCTO YHUCIOBAS (€AMHCTBEHHAS €IMHUIIA U3MEPEHUS — YUCIIO
1), (MHOTrO)TOYEeUHOCTh. IMEHHO 3TOM €IMHCTBEHHOCTBIO 00ECIEUEHbl BCEOOIIHOCTh U
HEM3MEHHOCTh BHOJIHE (JIa)K€ HECYETHO) ciaraeMoin (aJJuTHUBHOM) YHUBEPCAIbHON MEPHI.
TakoBa MHOrOTOYEYHOCThH MPOCTPAHCTBA JIOOOM Pa3MEPHOCTH, B YACTHOCTH, B CHUCTEME
JICKApPTOBBIX (HE 00s3aTENIbHO IPSIMOYTOJbHBIX) PABHOMEPHBIX OTBJICYEHHBIX KOOPJAMHAT
[7]. MHOTOTOYEYHBI U ABAXAbI (BIIUPH U BriIyOb) aKTyaJlbHO OECKOHEUHBIE €CTECTBEHHOE
MPOCTPAHCTBO M BEYHOCTh. TOUYEYHO M 3HAYECHUE MPOU3BOJILHOM CMEIIAHHOM (pa3MEpHOMN )
BEJIMYMHBI (B TOM YHCJIE KOOPJAMHATHOM ocH) [7], Ais KOTOpOM OTBJICUEHHAs YHHUMEpA
TOYKH €CTECTBEHHO YMHOKACTCsl Ha BHIOPAHHYIO €IUHUITY U3MEPEHUS TaKON BEIUYMHEL.

Kaxmas xiaccnueckas wmepa [7] WIS pa3MEpHOCTH BBIIIE HYJIECBOM COBCEM HE
YyBCTBUTEIbHA KO MHOXKECTBAM MEHBIIHNX pasMepHocTel. IloaToMy paccMoTpum Mepy
IUISL HYJICBOM Pa3MEPHOCTH — KOJIMYECTBO MPEAMETOB, HarpuMep touek. I[lycTtoTy cunrath
HEJb34, TaK KaK MyCTOM 3JIEMEHT IOJIaraeTcsa 3JIEMEHTOM JIFOOOT0 MHOYKECTBA, U €r0 YUET
pa3aBavBaJl ¥ U3Bpallal Obl KOJIUYECTBO MpeaAMETOB. Bo n30ekaHne MHOTHX IapajoKCOB
Teopur MHOkecTB KanTtopa [7] W mist mpeneabHOro oOOOIIEHHS TOYHO YYHUTHIBAEMOM
KpPaTHOCTH DJIEMEHTOB M BIEPBBIE JOCTUIa€MOM BCEOOIIHOCTH 3aKOHOB COXpPaHECHUS
YCTPAHEHO IIOTJIOIIEHUE DJIEMEHTOB IMPH YHUIACHCTBHUAX HaJ MHOXKECTBaMHU H
OTOXJICCTBJICHBI OTHOUICHWSI YHMUIIPUHAJIC)KHOCTM W YHHUBKIIOUCHHS. Tak BBEICHBI
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KOJIMYECTBEHHBIE MHOXECTBA (KBAHTUMHOKECTBA) U3 KBAHTUARJIEMEHTOB C KOJIMYECTBAMU,
KOTOPbIE MOTYT OBITh JIOOBIMH mpeaMeTamMu. KBaHTHAIEMEHTHI BIEPBBIC MO3BOJISIOT
BbIpA)XKaTh MIMEHOBAHHBIC BEJIMYMHBI BU/1a 5 J1 BOAbI ACHCTBUEM IIPUCBOCHUS KOJINYECTBA, B
JAHHOM ciydae 5 11 (B KIaCCMYECKOM HAaYKE HET M3BECTHBIX JCUCTBUU MEXKIY S5 J1 M BOJOM:
YMHOKEHHE SBHO HeE MoaxoauT). IlycToe MHOXKECTBO M cojiepiKalllee ero Kak 3JIEMEHT
MHO>KECTBO KaK KBAaHTUMHOXKECTBA OJJMHAKOBO MyCThI M COBIaAalOT. Tak:ke BBEIACHBI JaXKe
HecUyETHhIC BceoOIue aeilcTBusa. BriojHe (maxke HeC4y€THO) ciaraeMoe (aJJuTUBHOE)
YHUKOJIMYECTBO KBAHTUMHOKECTBA KaK YHUCYMMa KOJUYECTB €ro 3JIEMEHTOB OKa3bIBACTCS
COBEPILEHHO YyBCTBUTEILHON BCEOOIIEH MEPOH CO BCEOOIIHOCTHIO 3aKOHOB COXPaHEHHMS.
BceoOiye TouHbIe BRIpAXKECHUE, pa3IMnyeHUEe, U3MEPECHUE U MPeoOpa3oBaHue HE TOILKO
CTAHOBSIINXCS (OTEHIIMAJIBHBIX ), HO U JIOCTUTHYTHIX (AKTYaJbHBIX) OCCKOHEYHO OOJIbIITNX
M MaJibIX OCYIIECTBIISIOTCS YHUBEpcaabHbIMM unciamu [6, 8, 10, 12, 14, 16]. B kmacce
MHO>XECTB MOIIIHOCThIO, PABHOM Ka)KJ0MYy KaHTOPOBY HyMepoBaHHOMY ajiedy [7], y100HO
1 €CTECTBEHHO M30MpaeTcs JJIsd ONpeaesIEHHOCTH ATAIOHHOE (KaHOHMYECKOE) JIOCTUTHYTO
(akTyaabHO) OECKOHEUYHOE MHOXKECTBO. Ero yHukonmuecTtBo () 0003HA4YaeTcs OMEroi c
HOMEPOM COOTBETCTBYIOIIErO aneda M CUUTAETCS COOTBETCTBYIOIIEH ATaJOHHOM
(KAHOHUYECKOM) JOCTUTHYTOM  (aKTyaJdbHOM) OeCKOHEYHOCThr0. OMerm U HX
npeoOpa3oBaHus, MOJC3HbBIC IJIS PEIICHUs JaHHOW HacyliHoM 3amadu («OputBa OKKamMay:
«He crnegyer MHOXHUTD cyllee 0€3 HeoOX0AUMOCTH» [3—5]), HOMOJIHIIOT ASUCTBUTEIIbHbBIC
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YhCjla C COXPAHECHHEM BCEX CBOMCTB JCUCTBUM HAJ JSTUMH YHCIAMH M 3aMEHOM
apXHUMEJIOBOCTH [7] CBEpXapXMMEIOBOCTBIO W MNPUBOAAT K yHHUUYHCIaM. OOBIYHO
AOCTATOYHBI KJIACChI CUETHBIX M HEMPEPHIBHBIX MHOXKECTB (KOHTHUHYYM) C BHIOOPOM B HUX
STAJIOHOB
N=1{1,2,3,..}

1 KBaHTUMHOXeCTBa |0, 1| (KOHLIBI BKJIIOYAIOTCS C KOJIMYeCcTBaMHU 1/2, a BHyTpEHHUE TOUYKHU
c koiuuecTtBaMM 1) cooTrBeTCTBeHHO. O003HAYMM YHHKOJIHMYECTBA ATAJIOHOB ® U ) 0€3
HOMEPOB. Torma

QN)=Q{l1,2,3, ..} =o,
VIS TIOJTYOTPE3KOB-NIONyUHTEPBAIOB |0, 1] ¢ uckimrouennem 0 u BimroueHuem 1, ma u [0,
1[ ¢ BkiroyeHueM 0 ¥ UCKIOYEHUEM 1,

QJO, 17=QI[0, 1[ = Q|0, 1] = L,
a 11 N-MEPHOI0 MPOCTPAHCTBA JCUCTBUTEIbHBIX YHCEII
Q(R") = Q]J-o0, +oo[" = Ql-m, to|" = (20Q)" (n € N).
Jlns apudmMeTHdecKkoi IMPOrpeccur C JCMCTBUTEIBLHBIMU a, b, CTeNeHed HHTepBaida M
OTpe3Ka
Q{a+bnn e N} =w/b|-a/b-1/2 + 1/(2|b)),
Qla, b["=[(b-a)Q- 1T,
Q[a, b]"=[(b-2)Q+ 1]"
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3. OTKpbITHE CYUIHOCTH, NPUPOALI U CTPOCHUA HENPEPHIBHOIO (KOHTHHYAJBHOIO)
MHOKeCTBA

B koHTHMHyyMme (HENpEphIBHOM MHOXECTBE) [7], Hampumep Ha NOpsSMONM WM B €€
IIOJIMHOXKECTBE, MOJKHO BBIJICIMTh OOBIYHBIC JJIEMEHTHI, WM TOYKH, — KaK M HX
COBOKYITHOCTbh, HYJIEBBIX Pa3MEPHOCTH U MEPhl. ITa COBOKYIHOCTh HECIIOCOOHA COCTABUTH
HENPEPHIBHOE MHOXKECTBO IOJOXKUTEIBHON Mepbl U B €ro pa3MEpHOCTh U Mepy HaéT
HYJICBOM BKJIa[. 3HAYUT, HEJIb3Sl CUMTATh, YTO HEIPEPHIBHOEC MHOXKECTBO MOJOKUTEIbHOM
MEpbl COCTOUT JIMIIIb U3 CBOMX OOBIUHBLIX 3JIEMEHTOB, UM TOUYEK, HE 00€CIIEUMBAIOIIUX €0
cinaraemoctu. I[loaTtomy Teopus mHoxkecTB KaHntopa [7] (¢ 2JieMeHTaMu M pa3andyacMbIMU
OTHOIICHUSMU MNPUHAJJICKHOCTA W BKIOYCHHUS) HE MOXKET MOCTHYh MPHUPOIY
HENPEPHIBHOI'O MHOKECTBA MOJ0KUTEIbHON MEPHI.

YHuBepcanbHbie puaocodus, MaTeMaTHKa, METpoJaorus U ¢usuka aBropa [1, 2, 6, 8-20]
OOBCIUHSAIOT OTHOIICHWS  YHUIPUHAIJICKHOCTM M  YHHUBKIIOYCHHS Ha  OCHOBE
o0me@uIocoPpckoro M, B YaCTHOCTH, MEPEOJIOTMYECKOIO OTHOIICHHS IIEJIOT0 U €ro
yacten. KimoueBoe nonsitue Kantopa «MHOXECTBO €CTh MHOT'OE, MBICIIMMOE KaK €IUHOE
[7] coxpansieTcs. OIHAKO €CTECTBEHHO CUYUTACTCS, YTO BO MHOXKECTBE MOXKHO BBIJICIUTH
€ro AJEMEHThI, HO OHO COCTOMT M COCTaBJICHO, BOOOIIE TOBOPS, U3 CBOMX YaCTEM, KOTOPHIE
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HE O00s3aHbl CBOJUTHCA K €ro 3JIEMEHTaM. BBEIEHBI KOJUYECTBEHHBIE 3JIEMEHTHI U
MHOXecTBa. Pa3OueHne nx Ha yactu (He 00s3aTebHO OJMHAKOBBIE) MPOU3BOJIBHO, HO
MPaBUJIBHO MPHU BCEOOIIEM 3aKOHE COXPaHCHMUS.

[IpuMep mpaBUIIBHOIO Pa30HUEHUS] CUMMETPHUYHOIO IMOJyOoTpe3Ka-noiayuHreppana |0, 1
Ha Q|0, 1| = ) 0AMHAKOBBIX TOXKE JIMHEUHBIX YHUYACTHII, UM AKTYAIbHO KOHTHUHYaJbHO
OCCKOHEYHO MaJbIX YacTe€i, B MPOCTECUIIIEM pPacCMOTPEHUM IIEPBOTO MOpPsJKa (IMEpBOU
creneHu Q):

0, 1] =° [0, 1/Q| +° |1/Q, 2/Q| +° ... +° |(Q - 1)/Q, 1] =° ¥°,(i - 1)/, i/Q)].

4. CyluHOCTb, IPUPOIA M CTPOEHHE MPOCTPAHCTBA, €r0 pa3oueHne HAa YHUYACTHIIbI
pPa3JMYHBbIX MOPSIAKOB

JI11 MHOTMX HACYIIHBIX 3aJad MOXKHO 110 NPHUHIUNOY JONYCTUMOM IPOCTOTHI
OTPAaHUYMTHCS CTEHEHIMM OMET U HMX OOpalleHUSIMU C YMHOKCHHEM Ha JCHCTBUTEIIbHBIC
yucna. Jlomyctumo mgr000e pa3dbHeHHe n-MEpHOro IPOCTpPaHCTBA M Ha HEOAUWHAKOBBHIC
4aCcTH U aKTyaJlbHO KOHTHMHYaJIbHO O€CKOHEYHO Majible YHHYACTHULbl (M B C(EepUUYSCKHUX,
HWJIMHAPUYECKUX U JPYTrUX cucTemMax koopauHat [7]). Haubomee ynoOHOe — B ieKapTOBOM
CUCTEME KOOPAWHAT IUIOCKOCTSIMH, MAPAUICIbHBIMA KOOPJAWHATHBIM W NEPECEKAIOIUMU
OCH B TOYKax C IEIOYHCICHHBIMH KOOpAWHATaMH, Ha OJHWHAKOBBIE N-MEPHBIC YaACTH-
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napajuieenuneabl («KyObD» Mpu MPSIMOYTOJbHOCTH AEKAPTOBOM CUCTEMBI KOOpAUHAT [7] 1
COBIIQJICHUHU €IWHUI] OCEH) HYJIEBOrO MOpsAAKa C €AMHUYHbIMU p&Opamu. Ilpu neaeHun u
OCei KOOpJIMHAT, U PEOEP UCIOJIB3YEM CUMMETPUYHBIE TTOJIYOTPE3KH-TIOJTYUHTEPBAIIHI |C, d|
C YHUUHCHaMHu ¢, d (KOHIBI ¢, d BKIOYAIOTCS ¢ KOJIWYEeCTBaMM 1/2, a BHYTPEHHHUE TOYKH C
KoJIM4ecTBaMu 1) yHUIJIMHOM d - ¢. YHHMKOJIMYECTBO KaXXA0Ir0 eAuHUYHOro peopa Q|0, 1| =
Q. IToaToMy ¢ yu€ToM 3THUX KOJM4YecTB 1/2 u 1 menuM Takoe peOpo Tak, 4YTO Kaxkjas W3
ABYX MOJOBUHHBIX KOHIIEBBIX YaCTEH MOXKET CUMTATHCS MMOJIYy4acThI0 U UMEET YHUIMHY 1/
(2Q), a kaxxaas u3 - 1 1eabIx BHYTPEHHUX YacTel uMeeT YHUIUHY 1/Q. Ecnu cuurath
3TH TMOJy4aCTH BMECTE OJIHOM 4acCThlO, TO 3JECh MPUHATO O0CO00€ NEIEHUE €AUHHUYHOTO
pebpa Ha € paBHBIX yacTted. Torma KaXapld N-MEpHBIM Mapajuieienune]] HYyJIEBOIro
nopsaKa pasousaercs Ha Q' yamuactun-napamienenunenos k-ro (k € N) mopsaxa ¢
péopamu yuumauuaoi 1/QF. Kaxkmas BHyTpeHHss (He npuHamiexamas (n-j-1)-mepHoi
«rpa”Hu» npu ] < n) To4yka (n-j)-MEPHON «TpaHW» TAKOrO N-MEPHOTO MapaljiesienuIeaa
BXOJUT B HETO C KOJIMYECTBOM 1/2) (IpOM3BENEHNUE N - | €IMHMUIL U | TIOJIOBMH), e j € {0,
1, 2, 3, .. , n}. B dyacTHOCTH, KaxkJas BHYTPEHHSS TOYKa TaKOr0 N-MEPHOIO
napauienenuiena (j = 0) BXoAUT B HEr0 ¢ KOJIMYeCTBOM 1 (IIpou3BEJCHUE N €AUHMIIL), a
KaXkJas BepiirHa (] = n) — ¢ KoJudecTBoM 1/2" (mpousBeseHrne n mojaoBuH). Pazymeercs,
€CTh CMBICII OIPAHUYMTHCS HAUMEHBIIUM TMOPSJKOM, JAOCTAaTOYHBIM [JISI PEIICHUS
HAacymHOM 3amaun. Ho maxe »TM JBe 1epBble OMETH ® M () C NPUMEHCHUEM HX
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npeoOpasosanuil Buga QF Q°, Q° u tem 6onee ganpHeHmmx Terpanuii (Q B crenenn Q° u
TaK Jajee) JAalT HEOrpaHWYCHHBIC BO3MOKHOCTH. A B 3amace HUMEHTCI U JalbHEUIIne
OMETH.

S. MHOroT04€4HOCTH IPOMEKYTKOB BEJIMYUH, IPOCTPAHCTBA, BPEMEHH U BEYHOCTH

Jlnst 1r000ro mpoMeKyTKa (SIBHOTO WJIM TMOAPA3yMEBAEMOTO JIMHEMHOTO HU300paKeHUS )
(3HaYeHUN X BeMUYMHBI X) KaK KBAaHUTUMHOXKECTBA q1)-12X1 +° [X1, Xo| +° q@r12X2 C
konmyectBaMu (1) 1 q(2) KOHIIOB X; M X COOTBETCTBEHHO (+° €CTh YHHCIOXECHHE)
BO3bMEM €AUMHMITY Xg M3MepeHus X. [ BHemHeu cinaraemoctu npumeM (1) = q(2) = 1/2
C ONYCTOIIEHWEM KOHIIEBBIX YHHCHaraembix. st sroboro k-ro mopsigka paBHOMEPHO
AEJIUM OTBJICUEHHBIN €IMHUYHBIA CUMMETPUYHBIN MOTYyOoTpe30K-ntoayuHTepBai |0, 1| (n =
1) Ha Qf gacreit ¢ MOJIy4acCTsIMA Yy KOHIIOB, Kak W BbIme. Kaxkgass M3 ABYX KOHIIEBBIX
nosiydacteil uMeeT yHuaauHay 1/(2QF), a kaxnas n3 QF - 1 1ensIx BHYTpEHHHX 4YacTel —
yauaauay 1/QF. Ecau cuMrarh 9TH OJAy4acTH BMECTE OJHON YaCThiO, TO U 31€Ch — 0c000€
AeJCHUE OTBICUEHHON emuAumbl  Ha X paBHBIX 4YacTed. YUTOObI IOIYyYHUTH
COOTBETCTBYIOIIEEC PA30MEHUE ENUHUIIBI Xg W3MEPEHUS X, YMHOXAE€M OTH YHUJJINHBI
1/(2Q%) n 1/Q° na xg u nonaydyaem yHuMepy Xs/(2Q%) 118 AByX KOHIEBBIX IOJIydYacTed U
yHuMepy Xg/Q s QF - 1 nensix BHyTpeHHHX dacTel. Torma ocHOBA |Xi, Xa| POMEKYTKA
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BEIIMYMHBI X Pa30MBAETCs HA JBE KOHIIEBHIE MOAYYacTH M (X2 - Xi)/xg QF - 1 menmwix
BHYTPEHHUX YacTEM.

Ecnu mocTtaroyHa BHYTPEHHSISI CJ1ara€MoCTh 0€3 BHEIIHEH, TO JJ1d Jr00oro k-ro mopsaka
nenuM |0, 1) Ha QF paBHBIX yacTeil yHuanuHOM 1/QF 0e3 monyyacrell y KOHIOB. i Xg U |
X1, X2| momydaeM Q" u (X - X;)/Xg Q paBHBIX 9acTel COOTBETCTBEHHO C YHUMEPAMH X/ Q.

Bcé 6eckoHEUHOE €CTECTBEHHOE TPEXMEPHOE MPOCTPAHCTBO YCIOBHO Pa30MBAECTCS Ha

Q(R3)Q3k — Q]-OO, +OO[3Q3k — Q|-(D, +(D|3Q3k — (2(09)3931( — 8m3QS(k+l)
yHUYACTHII-TIapajieenuneoB (KyOOB MpH MPSIMOYIOJbHOCTH ASKAPTOBOM CHCTEMBI
KOOPAWHAT U X§ = ys = Zg) K-ro mopsiika C JOCTUTHYTO (AKTyaJlbHO) HEMNPEPHIBHO
(KOHTUHYaJIbHO) OECKOHEYHO MAaJbIMM YHUIIUMHAMH Xg/QF, yJ/QF u z/QF pébep,
MapajuieIbHBIX OCSIM X, Y M Z C €AUHUIIAMU U3MEPEHUS Xg, Ys U Zg COOTBETCTBEHHO. Kaxknast
BHYTPCHHSAS (HE MPUHAAJIEKAIAA IPaHsIM) TOUYKa 3TOTO MapauIeICMIIeIa BXOAUT B HETO C
KOJIMYECTBOM 1, Kaxkasi BHYTpEHHs (He jexaias Ha popax) Touka 000l U3 IpaHei — ¢
KOJIMYECTBOM 1/2, Kakmasi BHYTPEHHss (HE SABISIOMIASICA BEPIIMHOW) TOYKA JHOOOT0 M3
pé€bep — ¢ KoauuecTBOM 1/4, Kaxknaas BeplIMHA — C KOJUYECTBOM 1/8. DTO €CTECTBEHHO:
npyd pa3OMEHUM IIPOCTPAHCTBA HA YHHUYACTHUIIbI-TIApaJUICICMUIICAbl KaXJaas BEpIINHA —
obmas 14 8, Kaxaoe peopo — 1 4, a Kaxxaasi TpaHb — JIJIs 2 IapajijieIeIMIIIe10B.

J171s1 TpOU3BOJILHOTO MPOMEKYTKAa MTHOBEHHUH (KaK0€ HYJIEBOM MPOJOIAKUTEILHOCTH) —
3HAYECHUN BPEMEHHU t BEYHHOCTU T — M IPOU3BOJIBHON €IUHULIBI BDEMEHHU tg ITOJIy4aeM TO XK€,
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4TO M JJIS X, C 3aMEHOM X Ha t. Best BeunocTs pasousaercs Ha Q(R)QF = Q]-o0, +00[QF = Q-
o, +To[Q° = 20Q!" yHuuacTHIl BpEMEHHM KAaK CHMMETPHYHBIX IIOIYyOTPE3KOB-
MOJIyUHTEpPBaAIOB k-ro mopsijika ¢ JOCTUTHYTO (aKTyajdbHO) HEMNPEPHIBHO (KOHTUHYAJIbHO)
OCCKOHEYHO MAaNbIMH YHUUIMTENLHOCTAMU t/Q. BeuHOCTh [ENUTCI U TEKYLIMM
HACTOSIIMM MIHOBEHHEM t Ha TEKYIIUE MPOLLIYIO U OYyAYyIIYIO MOJYBEYHOCTH.

YHHUYACTULIBI-TTapAJJICSICTTIUIICIBI  TTPOCTPAHCTB W MPOCTPAHCTBEHHBIX HM300paKEHUI
IIPOMEXKYTKOB U MHKPOIIPOMEKYTKOB BPEMEHHM M 3HAYEHMH JIFOOBIX BEIWYHMH HACICAYIOT
Pa3MEpPHOCTH 3THX HOPOCTPAHCTB. IIpeBbIieHHs BO3MOXKHBI, HAIIpUMEpP NPH BBEICHUU
JOTIOJTHUTENIBHBIX OCEM KOOpJAMHAT ISl ACHCTBUTEIBLHBIX MHOXKHUTEJICH MpPH pa3IMYHBIX
AKTyaJbHBIX OCCKOHEUHOCTSX. [lomydacTd COOTBETCTBYIOT HEMPEPHIBHOCTH, a OTKAa3 OT
HUX — Pa3pbIBHOCTH pa30UCHUSI.

Camu 1o cebe BEUHOCTh U BPEMsI BOBCE HE UMEIOT Pa3MEPHOCTU U MOTYT YIIOAOOIATHCS
(M300paxkarbCs) HE TOJIBKO HA MPSIMOM, HO M HAa CIIUPAJIH, TIJIOCKOCTH U B IIPOCTPAHCTBE.

6. OrcyrcTBHe (YHH)MATEMATHYECKOI0 AaTOMHU3Ma
[Io cXOACTBY ¢  BELIECTBEHHBIM  JONYyIICHHWE  (BONPEKHM  HEIPEPHIBHOCTH)

MAaTEMaTHYECKOI0 aTOMH3Ma IIPUMEHHUTEILHO K MPOCTPAHCTBY, BPEMEHH, BEYHOCTH,
NEUCTBUIO, JIBWJKEHUIO W HW3MEHCHUIO €CTECTBCHHO KAaK IIar IOCIeA0BATEIBHOTO
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NPUOJIMKEHNSI OTHOCUTEIBHBIX UCTUH K a0COMIOTHOM. OJHAKO KaXKJIblii MAaTEMATHYECKUM
aTOM JOJK€H MMETh HEKHE Pa3MEPHOCTb, BUJ U MEPY B KaXKJIOM H3MEPEHUM. JTa MEpa,
KaK TOKa3aHO YHHQPWIOCOPUEH, YHHUMATEMATUKON, YHUMETPOJOTHEH W YHUDU3UKOU
aBTOpPA, NOJDKHA OBITh HEMPEMEHHO AKTYAJIbHO KOHTUHYaJIbHO O€CKOHEUHO Manon. Huuero
MOJJOOHOr0 KjacCHuecKue Hayka U (uiocopus ¢ JUIIb HOTEHIMAIbHO OECKOHEUYHOM
JAEIMMOCTBI0 KOHEYHOTO MPEAMETA HE MOTYT JIAKE BBIPA3UTh, & O PA3JIMUYCHUU U TEM OoJiee
O TOYHOM HM3MEPEHUM HET U pedu. TakuM o0pa3oM, YpOBEHb KJIACCUYECKUX (HUI0oCODUHN U
HAyKM BO TJIaB€ C MareMatukou [3—5, 7] IpUHIMOKWATBHO HEJOCTATOYEH JJIs
MaTEMATUYECKOTO0 aTOMU3Ma.

YpoBeHb yHHU(DUIOCOPHUH, YHUMATEeMAaTUKH, YHUMETPOJIOTUN U YHU(PU3UKH aBTOpa [1, 2,
6, 8-20] co BCeoOINMMHM TOYHBIMU BBIPAKCHUEM, PA3JIUYCHUEM, H3MEPEHUEM U
npeo0pa30BAHMUEM AKTYAJIbHBIX OCCKOHEYHOCTEM M OCCKOHEYHO MAaJblX NPUHIUIHAAIBHO
JOCTaTOYEH IS MaTeMaTH4YecKoro aromu3Ma. PasymeeTcs, ero mpuiuioch Obl HAa3BaTh
yHAMaTeMaTH4YeCKuM. Jleo 3a «MaabIM» — 32 COOTBETCTBUEM JIeHCTBUTENIBLHOCTH. HO ero-
TO W HeT. ATOM MO OyKBAJIHLHOMY MEPEBOAY U MPUBBIYHOMY CMBICIY JOJIXKEH OBbITh
HEJICIMMBIM, HE pa3pe3acMbIM, HAWUMEHBIIIUM HOCHUTEIEM BCEH MOJHOTHI COOCTBEHHBIX
cBOMCTB. OJHAKO, «YTO JI03BOJICHO» BEIIECTBY, «HE JO3BOJECHO» (YHH)MATEMATUYECKUM
npeaMeTaM, OTHOIICHUSIM W JCHCTBHUAM, BKIIOYas (YHH)U3MEPEHHUE, KOTOPOE HE TOJBKO
JOMYCKaeT, HO H Uil ONPEACHEHHOCTH BBIHYXKIA€T MPOU3BOJ BBIOOpA €AMHUIL
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(yan)usMmepenusa. Hu oHa U3 HUX HE MOKET OBITh MPUHIUMIIMAIBHO €IUHCTBEHHONW U TEM
oonee Hedeaumomn. JJIsS TOSICHEHHUS OrpaHHUYMMCS IIPOCTEHINMM YaCTHBIM ClIydaeM
AOCTAaTOYHOCTH OJIHOM €IMHMIIBI (YHH)U3MEPECHUS 3HAUYCHHUS pacCMaTpPHBAEMON BEJIMYHHBI.
[Ipuemniema mro00as eauHUNA (YHH)U3MEPEHUs, OJHOpOJHAsA C (YHH)U3MEPSEMBIM
3HayeHueM. 10 eCTh OTHOIICHHWE ATOr0 3HA4YE€HUsI K TaKOW €JIUHUIIE — JIEHUCTBUTEILHOE
(YHH)YHCIIO0, @ HE CMEIIaHHas BEJIMYHMHA CO CBOEH eMHUIICH (YHU )U3MEpeHUsa. MHOXECTBO
TaKUX TMPUEMIIEMBIX €IUHUIL] (YHH)U3MEPEHHUS OCCKOHEYHO. 3aTO BCErJa HEU3MEHHO I10
BCCOOIIMM 3aKOHAaM COXpaHEHMs JHIIb camMo (YHH)U3MEpSEMOE 3HauyeHHE Kak
MPOU3BEJICHUE TaKOW IIPOU3BOJILHO BBIOPAHHOW OJIHOM OIPEACIEHHON MPUEMIIEMOU
CIMHUIIBI HA OTHOLICHHUE 3TOT0 3HAYEHUA K HEW. Hampumep, Ut U3MEPEHUS U BBIPAXKECHUS
TpeOyeMOM JJIMHBI POU3BOJIBHO BBIOMpPAEM €AUHUILY JJIMHBI (KUJIOMETpP, METP, ACLUMETD,
CAHTUMETP, MUIMMETP, MU0 MOPCKYK WM CYXONYTHYIO, AphA, (YT, IIOWM, BEPCTY,
CaX€Hb, aplIMH, JIOKOTh, IISJb, BEPIIOK W T. J. KakK OOIIEU3BECTHbIC A
B3aMOITIOHMMAHUSI WJIM JIO0YI0 CBOIO, CKa)X€M, COOCTBEHHBIM POCT JIA 3HAIOIIUX €rO0).
IIytéM wu3MepeHus (IIPSIMOro HIM KOCBEHHOTO ¢ 000N IPOMEKYTOUYHON JIMHOM,
KOTOPYIO HE 0053aT€IbHO CUUTATh €IMHUIICH) OIlpeiesieM OTHOIIICHUE TpeOyeMOol JINHbI
K BBIOpAHHOM €IWHUIIEC JJIWMHBI. [IpHBBIYHO TEpPECTaBUB COMHOKHUTEIH, MPEACTaBIISIEM
TpeOyeMyI0 JINHY HEU3MEHHBIM IMPOU3BEACHUEM 3TOTO OTHOIIEHUS Ha 3Ty EIUHUILY
maabl. Tak, 7 km = 7000 m = 70000 am = 700000 cm = 7000000 mMm = ... . Ho HuKakas
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JUIMHA, BKIIOYas OO0V M3 €€ BO3MOXXHBIX €IWHHUI[, HU B KOEM CJIydyae HE SBIISIETCS
HelIeauMoi. JIoIyCTUMO M BIOJIHE OCMBICIICHHO €€ JelieHHE Ha J1000€ IMOJIOKHUTEIIhHOE
(yan)uucno. OObIYHO HauMOoJIee MPOCTO M YJAOOHO ACICHHME HAa OJMHAKOBBIC YaCTH, HO,
€CIIM >KEJIATEJIbHO M IIOJIE€3HO, MOXHO M Ha HeoauHakoBbele. He 3ps ke MHMpOKO
HCTOJB3YIOTCSI HEPABHOMEPHBIC IIKAJIBI.

Tak yTo (yHHM)MaTeMaTHYECKU aTOMH3M BOOOIIE HE UMEET MECTa.

7. BceoO1uue ciaaraeMocTb, U3BMEPUMOCTb, HHTETPUPYEMOCTh U BEPOSITHOCTH

Bceobuiue ciiaraeMocTh 1 U3MEPUMOCTh 00ECIIEUMBAIOTCS YHUKOJIUYECTBOM-YHUMEPOHU.
OTKpBITEI NMPUPOJA, CYIIHOCTh M CTPOCHHE KOHTHHYyMa (HEMPEPBIBHOIO MHOXKECTBA),
cjlaraeMoro M3 ero yHudactul. Kaxpnas yHuU4YacTUla HAcleAyeT Pa3MEPHOCTb CaMOro
KOHTHUHYyMa (HEMPEPHIBHOIO MHOKECTBA) U UMEET JOCTUTHYTO (AKTyaJbHO) HENPEPBIBHO
(KOHTUHYaJIbHO) OECKOHEYHO Malyl0 yHUMEpPY. B Kaxngoll Takoll yHHMYaCTHUIIE MOXHO
BBIJICJIATh TOYKHA HYJIEBBIX PAa3MEPHOCTH W MEPHBI. B 4aCTHOCTH, 3TO OTHOCHUTCS K TAKUM
KOHTHUHYYMaM (HENPEPHIBHBIM MHOXECTBaM), KaK MPOCTPAHCTBA, ITPOCTPAHCTBEHHBIC
OpEeIMETHl U MPOCTPAHCTBEHHBIE W300paXCHUSI 3HAYEHHUM TMPOU3BOJIBHBIX BEJIWYHH,
BKIrO4ass BpeMs. OTKpBITbl YHUYACTUYHBIC JIMHUA W YHUYACTUYHBIE IMOBEPXHOCTU Kak
APYTHUE€ BaXKHBIE YACTHBIE CIy4ad KOHTHHYYMOB (HEINPEPBIBHBIX MHOXKECTB). B HuX
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MOIMEPEYHOE CEYEHHE M TOJIIMHA COOTBETCTBEHHO HMEIOT JIOCTUTHYTO (AKTYaJIbHO)
HENPEPHIBHO (KOHTHHYaJbHO) OCCKOHEYHO Malible yYHHUMEpHl. IloaToMy (urypel um Tena
BCEOOIIE CaraloTCd W3 CBOMX YHMYACTHUYHBIX CEYEHUM KaK YHUYACTUYHBIX JIMHUM H
YHAYACTUYHBIX ITOBEPXHOCTEM COOTBETCTBEHHO. B HHMX MOXHO BBIJEIUTh W HE
00€CIIeUNBAIOIINE TAKOW CIAraéMOCTU OOBIYHBIE CEYEHHUs, HAPUMEP JHUHUU TOUYEHYHOIO
MOIEPEYHOTO CEYEHHUS U MOBEPXHOCTHU HYJIEBOM TOIIIMHBI COOTBETCTBEHHO.

JleneHre yHUKOJMYECTBa-yHUMEpbl Ha €2 ¢ ToKa3zaTejaeM, pPaBHBIM pPa3MEPHOCTH
€CTECTBEHHOI'O0 MJIM UCKYCCTBEHHOTO MPOCTPAHCTBA, NJAET CBEPXUYBCTBUTEIBbHYIO YHUMEDPY
Ui TAKOTO MPOCTPAHCTBA IMYyTEM JT00ABJIEHUS JIOCTUTHYTO (AKTyaJlbHO) HEMPEPBIBHO
(KOHTHHYaJIbHO) OECKOHEYHO MaJIOM K KJIIAaCCHYECKOM Mepe 3TOr0 IPOCTPAHCTRA.

Bceobuuii vHTErpail Kak YHHKOJHMYECTBO COOTBETCTBYIOIIETO KBAHTUMHOKECTBA C
MPOU3BOJBHBIMUA KOJMYECTBAMHM TOYEK M YHHYACTHUI] O0JACTH MHTEIrPUPOBAHUA 00IaJaeT
CBEPXUYBCTBUTEJIBHOCTHIO M BCEOOIIEH cllaraeMocThio. JIJIsi He€ KOJUYECTBO BHYTPECHHEN
TOYKM U YHAYACTHUIIBI COXPAHSIETCS, & TPAHUYHON — YMHOXAETCS Ha JI0JII0 €€ BHYTPEHHETO
yTJia OT TOJHOIO yTJla pa3MEPHOCTH N 00JIaCTH, PaBHOTO 27t st n = 2 U 41 11 n = 3.

YHUBEPOSITHOCTh JIFOOOTO BO3MOYKHOTO COOBITUSI CYILIECTBYET M IIOJOXKUTEIbHA U
n300pakaeTcsi B reomeTpun JI00adeBCKOro. YHUBEPOSITHOCTH PABHOBEPOSITHOIO BbIOOpaA
oaHoro u3 saeMeHToB N u ]0, 1] cyth 1/ u 1/€2. BriepBblie OTKPHIT YHUBEPOSITHOCTHBIN
CMBICJI INIOTHOCTH BEPOATHOCTU KaK YHUBEPOATHOCTH, YMHOXKEHHOM Ha C).
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3aKJaI0YeHue

[lokazaHa HENPUEMIIEMOCTh KaK MPEACTABICHUN KIACCUYECKUX HAYKU M (puinocoduu o
TOM, YTO Pa3MEPHBIE MPOCTPAHCTBO U BPEMS C BEUHOCTHIO BIIOJIHE COCTABJIICHBI U3 TOYEK U
MTHOBECHUW HYJIEBBIX MEPHI U PA3MEPHOCTH, TAK U MATEMATUYECKOTO aToMU3Ma. BriepBbie
nouty 3a 2500 JIeT pelmuBIIMe allopyuu 3eHOHA YHUBEpCcalbHbIE (riocodus, MaTeMaTHKa,
METPOJIOTHS U (PU3MKa aBTOpa CO BCEOOIIMMU TOYHBIMHM BBIPAXKCHUEM, Pa3IUYCHUEM,
U3MEPEHUEM M TPEO0pPa30BAHUEM AaKTyalbHBIX OECKOHEYHOCTEM OTKPBUIA AKTYAJIbHO
OCCKOHEYHO OOJBIIYI0 W Maldyl0 OPUPOAY HEIMPEPBIBHOIO MHOXKECTBA ITOJOXKHUTECIHLHOU
MEpBbI, MPOCTPAHCTBA, BPEMEHH M BEYHOCTH (C COpa3MEPHBIMU MPOU3BOJILHBIMU AKTYAJIHHO
KOHTUHYQJIBHO OECKOHEYHO MAJIBIMHU YHUYACTUIAMHU MPOTSHKEHHOCTH U JUTUTEIBLHOCTH),
NEUCTBUSA, JBWKCHHS, W3MEHECHHUS, HEMPEPBIBHOCTH W PAa3pbIBHOCTH C IIUPOKUM
PACKPBITUEM HOBBIX MUPOBO33PEHUYECCKUX U HAYYHBIX TOPU3OHTOB.

Ph. D. & Dr. Sc. Lev Gelimson (IOKTOp TEXHUYECKHUX HAyK B pazjeine « PU3nuKo-
MateMmaThdeckue Haykm» no Kiaccupukaropy BAK I'enumcon JleB I'puropbeBuy)
JlupekTop AKaJIeMUYECKOr0o HHCTUTYTA CO3/IaHUs BCEOOIIUX HAyK
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