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AnHoTanus. Kiaccuueckne Hayku rpy0O pa3indaroT OECKOHEUYHOCTH 0€3 U3MEpEeHUs M
3aKOHOB COXPAaHCHMS, BEPOSITHOCTH BO3MOXHBIX COOBITHUM MOTYT OBITh HYJISIMHU WJIM HE
CYIIECTBOBAaTh, y INIOTHOCTH BEPOATHOCTA HET BEPOSITHOCTHOI'O CMBICIA, MPOCTPAHCTBO HE
MOXET cJIaraThbCsl U3 TOYEK HYJIEBBIX Pa3MEPHOCTH W MEpPhbl. YHHHAYKH aBTOpa C BCEOOIINM
TOYHBIM M3MEPEHHEM IMOTCHIHAIbHBIX M AaKTYaJbHBIX (CBEPX)OECKOHEYHOCTEH OTKPBLIU
BIOJIHE CJIATA€MbIE KOHTMHYYM H TOJIOKUTEIBHYK) YHHUBEPOSITHOCTh, YHUBEPOSTHOCTHBIN
CMBICJI TIJIOTHOCTH BEPOATHOCTU M YHUMHTETPUPOBAHHUE.

KiiroueBble ¢JI0Ba: MTOTCHIMAIbHAS U aKTyallbHas CBEPXOECKOHEUHOCTD, BIIOJIHE CllaraeMbIi
KOHTUHYYM, YHUMHTETPUPOBAHUE, YHHUBEPOATHOCThb, YHUPUIOCOPHUS, YHHUMATEMATHUKA,
YHAMETPOJIOTHS, YHU(DU3BHUKA.
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(OVER)INFINITY SCIENCES IN UNIVERSAL PHILOSOPHY, MATHEMATICS,
PHYSICS, AND METROLOGY

Abstract. Classic science only roughly distinguish infinities without measurement and
conservation laws, possible event probabilities may be zero or non-existent, probability density
has no probabilistic sense, the space can not consist of points of zero dimensions and measures.
Universal sciences by the author with exactly measuring potential and actual (over)infinities
discovered quite additive continuum, uniintegration, positive uniprobabilities, and the
uniprobabilistic meaning of probability density.
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1. BBenenune. beCKOHEYHOCTH B KJIACCHYECKUX PMI0CO(PUH U HAYKAX

Knaccuueckue dunocodus u Hayku BO I1aBe ¢ matemarukoit [3—5, 8, 10, 14] ocHOBBIBarOTCS
Ha JCWCTBUTEIBHBIX YMCIAX, YACTHBIX MEPaxX JJIsI CBOMX Pa3MEPHOCTEW W BEPOSTHOCTAX C HE
0oJiee YeM CUYETHBIMH JCUCTBUSIMM HaJl HUMHU. Bce OHM HECITOCOOHBI YyBCTBOBAThH M BBIPAXKATh
O€CKOHEYHO OO0Jblioe W Majgoe. BBUAY MOTIONMIEHWH 3aKOHBI COXPAHEHWSI BEPHBI JIWIIbL B
KOHEYHOM. THNUYHBIE BEPOSTHOCTH BO3MOXHBIX COOBITHM MOTYT HE CYIIECTBOBAaTH BOOOIIE.
TakoBa BEpOSITHOCTh PAaBHOBEPOSATHOTO BHIOOpA OJHOTO M3 AJIEMEHTOB CUYETHOTO MHOXECTBA.
bynp oHa HynéM (MOJIOKUTENBHOM), BEPOSITHOCTH BBIOOpA JIOOOTO W3 DJEMEHTOB, T. €.
JIOCTOBEPHOTO COOBITUSI C €IMHUYHON BEPOATHOCTHIO, KAK CyMMa CYETHOTO MHOKECTBA HyJeH
(OIMHAKOBBIX TOJIOKUTEIBbHBIX) — TIPEeSl TOCIEeI0BATEeIbHOCTA HYJIEBBIX (HEOTPAHWUYECHHO
BO3PACTAIONINX) YAaCTHBIX CYMM UM  OKa3bIBaeTcsi HYJIEM  (COOTBETCTBEHHO  ILIKOC
O0eCckOHEYHOCTHI0). [IpoTrBOpeune! A BOT BEpOATHOCTh PABHOBEPOATHOI'O BHIOOpA OJHOTO W3
3JIEMEHTOB HECYETHOTO MHOYKECTBA, CKAXKEM, OJHOM M3 TOYEK HEMPEPBIBHOTO (KOHTHHYYMA),
CUMTAETCS HYJIEBOM, Kak M JJ1 HEBO3MOXKHOIO CcOObITHS. Beapr MepaMu COBCEM HE
Pa3IMYAOTC MHOXECTBA HYJIECBOM MEpPhl U MyCThbIC. [ITOTHOCTH BEPOATHOCTH MMEET JIUIIb
(hopMaIbHO-MATEMATUYECKUI CMBICIT MPOU3BOJHON WMHTErpalbHOM (DYHKIMM PaclpeaesieHus,
HO HE UMEET BEPOSTHOCTHOIO M MOXKET ObITh CKOJIb YrOAHO OOJBIIOW TPU BEPOSTHOCTH,
CUUTAIONICHCS HYJIEBOM (HA HEMIPEPHIBHOM MHOECTBE).
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['unepurcnoBbie cucteMsl [9, 12, 13, 28, 33—35] noka3bpIBatOT KpalHE BaKHYIO0 BO3MOXHOCTh
WX TOCTPOCHUS W WCIIOJIb30BaHUS sl 00JIE€ €CTECTBEHHOTO JI0KA3aTENIbCTBA W3BECTHBIX
TEOpPEM, HO HE U3MEPSIOT HACYIIHBIX OCCKOHEYHOCTEH U OECKOHEYHO MallbiX. ['0BOpHUTCS, UTO
OHU CYTh HEKME HECTaHJApTHbIC 4YHUCIa, O€3 TOYHOIO HX YKa3aHWsi. IJTO HAIOMHHAET
OTPAaHUYEHUE 3ASBJICHUEM O TOM, YTO MOJIEKAIIECE PEIUICHUIO YPABHEHUE UMEET KAKUE-TO
HEOIpENCIEHHBIE MHUMbBIE (HE JECUCTBUTEIbHBIE) KOPHH, B3aMEH MX OJHO3HAYHOTO
HaxoxaeHus. Ho He ocTaHaBIMBaTHCA K€ HA CACIIAHHOM OTPOMHOM IIare no3HaHus !

MmuoxectBa [8, 10, 14], Heuérkue mMHoxkecTBa [30, 36], MyJIbTUMHOXKECTBA [7] U JEHCTBUSA
HaJl HIMM BBIPQXKAIOT JAJEKO HE KKy COBOKYIHOCTh, HAPUMED SIIUK S0JIOK WU S J1 BOJIBI
(yMHOXEHHME 5 J1 Ha BOJYy WM HA00OpOT HENmpUEMJIEMO, W, BOOOIE, JI00as MMEHOBAaHHAs
CMEIIIaHHAs BEJIWYMHA C €AUHHIAMU W3MEPEHHUSI HE BbIpakaeTcs). B3auMHO OJIHO3HAYHOE
COOTBETCTBHUE, MOIIHOCTh M MEpPbl HEJOCTATOYHO UYBCTBUTEIbHBI K OCCKOHEYHBIM U (BBUIY
MOIJIOIICHUS) JaK€ MEPECEKAOMMMCS KOHEUYHBIM MHOXKECTBaM. MHOXECTBO palMOHAIbHBIX
YHUCEJl, BCIOJY IUIOTHOE HA YMCIOBOM MPAMOM, U KPAaWHE PEIKOE MHOXKECTBO MWJLIMAPIHBIX
terpauuii 1000000000, 1000000000 1000000000 B crenenn 1000000000 i tak
Jajee HUMEIOT OOIIYH CUETHYIO MOIIMHOCTh. KaHTOpOBO MHOXKECTBO HyJeBOMl Mepnl [14],
OTPE30K €IMHUYHOW JJIMHBI U BCE OECKOHEYHOE MPOCTPAHCTBO JAKE€ CUYETHOU pa3MEPHOCTH —
OOIIYI0 MOIITHOCTh KOHTHHYYMa. HeT 0011ei Mepsl 11 MHOKECTBA CMEIIAHHONW Pa3MEPHOCTH,
CKaQXEM, C PA3JIMYHBIMU PA3MEPHOCTAMU MOAMHOKECTB. Mepa COBCEM HE YYyBCTBUTEIbHA KO
MHOKECTBAM €€ HYJIEBOM MEPbl, HO KOHEYHOW IIOJIOKHUTEIbHOM MEPHI IS MEHBIIUX
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pasmepHocTe. beckoHeuHble KapAuHalbHbIE Yuciia KanTopa caMOIOrIomarTcs Mpu
CIOKEHUM U JIa)KE€ YMHOXXEHUM. 3aKOHBI COXpaHEHHUs BOOOIE HE JECHCTBYIOT 3a MpeaciaaMu
KOHEYHOT0. A BeJb MUP-TO aKTyaJIbHO O€CKOHEUEH U BIIHPb, U BIIIyOb!

3aKOHBI COXpPAaHEHUs IMPUBBIYHO HApyIIaroTcs. beCkoHeuHbIe TPEXMEPHOE MPOCTPAHCTBO M
OJTHOMEPHO H300pakaeMO€ BpEeMs C BEUHOCTHIO CUMTAIOTCA IOJHOCTBHIO COCTABJICHHBIMU W3
TOYEK U MTHOBCHHMH HYJEBBIX MEpPbl M Pa3MEPHOCTH (HO TaKOE€ HEBO3MOKHO: JIFOOas cyMMa
HyJel ecThb HyJb). IloaTOMY yTBEpXKIAIOTCS JIWIIL HYJEBbIC CEYCHHE JMHUU W TOJIIMHA
MIOBEPXHOCTH, OTPUIIAECTCA CIaraéMOCTh KOHTUHYYMa, B TOM 4Hcjie (GUTYp U TEl U3 CEUCHUM I10
Apxumeny (metoa HedeauMmblx [14] kak HaBOASIIMH MOHMCKOBBIM € MOCIEAYIOIIAM
JI0Ka3aTeIbCTBOM €ro ke merogoM ucuepnsiBanus [14]), Kennepy [29] u KaBanbepu [11], ¢
yTpaTtou uHterpupoBanueM [ 14, 31, 32] COOTBETCTBYIOIIEHN CIIATAEMOCTH.

CranoBsmuecss (MOTEHIHANbHBIC) OECKOHEYHOCTH O0OMX 3HAKOB W 0€3 3Haka Kak
OCCKOHEUYHBIEC MPEACTbl MPUHUMAIOIIMX KOHEYHBIE 3HAYEHHS IOCIIEI0BATEIBHOCTEN, PSIO0B,
(GyHKIMM, QYHKIIMOHAJIOB U COOTBETCTBUM [14] MOTNIOMIAIOT IpHU CIIOKEHUU CaMU Ce0s U TeM
OoJiee KOHEUYHOE, pa3IWyaroTCs JIMIIbL 3HaKaMH, OTJIWYAKOTCS OT KOHEYHOro, a B CBOMX
IAPOYANIIIMX MpPEJeiax COBCEM HE YYBCTBUTEIBHBI. Tak, CyMMBI CTPEMUTEIBHO PACTYILETO
psAa MUJUTHAPJHBIX TeTpaldil (CM. BBIIIE) W JIOTApU(PMUYECKH IMOJI3YIIETO TapMOHUYECKOIO
psana [14] cuuraroTcst paBHBIMHM OJTHOM Y TOM K€ ITIOC OECKOHEYHOCTH U MEXY COOOM.

BOCTI/IFHXTBIG faKTyaJ'IBHBICI OECKOHEYHOCTHU CYThb OCCKOHEUHBIC MHOZKCCTBA, OYCHb I‘p}’60

paznuyarone ux OeCKOHEUHbIEe KapauHalbHble yuciaa KaHTopa, miroc O€CKOHEYHOCTbh s
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MepbI, OECKOHEUHOCTH O0OMX 3HAKOB JIJISI TIOMOJIHEHUS JIEMCTBUTEIBHBIX YMCENl U 0€3 3HaKa B
TCOMETPUU M KOMIUIEKCHOM aHalu3e [14] ¢ moriaoneHusMu 1 0e3 3aKOHOB COXPaHCHUS.

«Hayka HauuHaeTcs ¢ TeX IOp, KaK HAauYMHAIOT U3MEpATh. TOYHas Hayka HeMbIcIMMa 0e3
mepbL» (. WM. Mennenees). Jlydmee aoka3aTeabCTBO NPUHIMOUAIBHON HECHOCOOHOCTH
KJIaCCHYECKHX (huaocouu ¥ HayKu BO Ij1aBe ¢ maremMatukoit [3—5, 8, 10, 14] TOYHO U3MEPSATH
o0eckoHeyHOoCTH — 1mouTH 2500 jieT 0e3yCHenIHbIe MONBITKH PENIUTh ANOPUH 3€HOHA DJIEMCKOTO
[3—5, 14], oTpunaroniyue OECKOHEUHYIO ACTUMOCTh KOHEYHOI'O U JIaKEe JIBUKCHUE.

2. KBaHTUMHOKeCTBA, YHUKOJNYECTBA U YHUYMCJIA

B ynudunocoduu, yauMareMaTuke, YyHUMETPOJIOTUU U yHUpU3UKE aBTopa [1, 2, 6, 15-27]
BCEOOIIME  TOYHBIE  BBIPAKECHHE,  pa3IMyYeHUE, HU3MEpPEeHHEe U  MpeoOpa3oBaHUE
(CBepX)OECKOHEUYHOCTEM M (CBEPX)OECKOHEYHO MaJbIX O0€CIeUYMBAIOTCA YHUAPU(DMETUKOW,
KBaHTHAITeOPON M KBaHTHAHAIN30M, KBAHTUMHOKECTBAMH, YHUKOJIMYECTBAMH, YHUUIUCTIAMH.

KBaHTHMHOXECTBA COCTOST M3 KBAHTHAJIEMEHTOB C KOJWYECTBAMH, KOTOPHIE MOTYT OBITh
T00bBIMH TIpeMeTaMu. KoaudecTBo ajeMeHTa 0e3 IOIJIOMICHUM TOYHO YUYUTHIBACTCS W MPH
YHUJECUCTBUSIX HaJl MHOXKeCTBaMU. OTOXIESCTBUM YHUIIPHHAIICKHOCTh U YHUBKIIIOYEHHE. ITO
npeaesibHO 0000aeT KPaTHOCTh 3JIEMEHTOB, YCTPaHSIET MHOTHE mapajokchl bonbuano [8] u
Teopun MHOXecTB Kantopa [10, 14] um BmepBble o0Oecl€dMBaeT BCEOOIIHOCTH 3aKOHOB
coxpaHeHusa. CMeniaHHbIE WMEHOBAaHHBIC BEJIWYMHBI HAMOJ00ME 5 11 BOABI BIEPBBIC
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BBIPAXKAIOTCS KBAHTHUAJIEMEHTAMU C JCHCTBHEM MPHUCBOCHUS KOIWMYECTBA, 37ech S J. Ilycroe
MHOXXECTBO M COJEpIKaIllee €ro Kak 3JIEMEHT MHOXKECTBO KaK KBAaHTHUMHO>KECTBA OJIMHAKOBO
MyCTHI U COBIaAar0T. Takxe BBEIEHHBIE BCEOOIME IEHUCTBUSA MOTYT ObITh U HECUETHBIMHU.

Wcxoaum 13 Mephl JUis HYJIEBOW Pa3MEPHOCTH — KOJIMYECTBA MPEAMETOB, HaPUMEpP TOUEK.
Benp kaxmas knaccuueckas Mepa [14] s pasMEpHOCTH BBIIIE HYJIEBOM COBCEM HE
YyBCTBUTEJIbHA KO MHO>XECTBAM MEHBIIINX PA3MEPHOCTEN. A MYCTOTY CUMUTATh HEJB3s, TAK KaK
MyCTOM 3JIEMEHT IOJIAraeTcsl 3JEMEHTOM JIFOOOr0 MHOXKECTBA, M €ro y4€T Obl pa3jBauBal U
U3Bpallla)l KOJIWYECTBO MPEeAMETOB. MHOrOTOYEUHBI MPOCTPAHCTBO JIFOOOH pPasMEpHOCTH U
JIBaXAbI (BIIUPH U BIUIyOb) aKTyaJIbHO OECKOHEYHBIE €CTECTBEHHOE ITPOCTPAHCTBO U BEUYHOCT.
A BriiyOb — W TOYKa, U MTHOBEHHE. TOYEYHO W 3HAYECHHE NPOU3BOJBHOM CMEIIaHHOU
(pa3MepHOM) BeIWYMHBI (M KoopAuHATHOM ocu) [14]: oTBiaeuéHHas yHUMEpa TOYKHU
€CTECTBEHHO YMHOKAETCS HA BBIOPAHHYIO €IUHUILY U3MEPEHUS TAKOW BEJIMYUHBI.

BrionHe (maxe HECUETHO) ciaraeMoe (aaAUTUBHOE) YHUKOJINYECTBO KBAHTUMHOKECTBA €CTh
YHUBEpPCAJIbHAA CyMMa KOJHWYECTB €ro JJEMEHTOB. JTO COBEPUICHHO YYBCTBUTEIbHAA
BCEOOIIasi Mepa CO BCEOOITHOCTHIO 3aKOHOB COXpaHEHHUs Onarogaps €IUHCTBEHHOCTH YHCTO
YUCJIOBOM, OTBICUEHHON eMUHUIIBI (4Kciio 1) u3MepeHus (MHOTO)TOYEYHOCTH.

YHuBepcanbHbiMu_yuciamu [6, 15, 17, 19, 21, 23] ocyliecTBAsIOTCS BCEOOIINE TOYHBIC
BBIPAKCHUE, PA3JIMYEHUE, W3MEPEHHWE W NPeoOpa3oBaHUE (CBEPX)OECCKOHEYHO OOIBIINX U
MaJIbIX. OTaJOHHOE (KAaHOHHUYECKOE) MJOCTUTHYTO (AKTyaJbHO) OECKOHEYHOE MHOXKECTBO
yA00HO U €CTECTBEHHO HM30HMpAETCA Uil ONPEACIEHHOCTH B KJIACCE MHOECTB MOIIHOCTBIO,
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paBHOM JIIOOOMY KaHTOpPOBY HyMepoBaHHomy anedy [10, 14]. YHumkomuuectBo Q 3TOro
ATAJIOHHOIO MHOXXECTBA  CYMTACTCS  COOTBETCTBYIONMICH  ATaJOHHOM  (KAHOHHYECKOM)
JOCTUTHYTOM (aKTyaJlbHOM) OECKOHEYHOCThIO U 0003HA4YaeTCs OMEroili ¢ HOMEpOM
cooTBeTcTBYIOIIEro aneda. JectButensHble yucia [10, 14] momoaHsroTCS oMeramMu M HX
peoOpa30BaHUSIMU, MOJIC3HBIMU JJISl PEIICHUS JaHHOW HACYyIIHOW 3ajayu. PyKOBOJCTBYyeMCs
«oputBoii Okkamay: «He ciienyeT MHOXKUTH cyliee 0e3 HeooxoaumMoctuy [3—5]. CoxpaHsroTcs
BCE€ CBOMCTBA JCHCTBHM HajJ OJTHMM YHCJIaMH, JHIIb apxuMenoBo [14] 3amMeHsercs
CBEPXapXUMEJOBBIM. B UTOre MosrydaroTcs yHUBEpCaabHbIE Yucia. YacTo JOCTAaTOYHBI KJIACCHI
CUYETHBIX U HEMPEPBIBHBIX MHOXKECTB (KOHTUHYYM). BbIOEpEM B HUX STAJIOHBI
N={I,2,3,...}

U KBaHTUMHOkeCTBO |0, 1| (KOHIIbI BKJIFOYAIOTCA C KOJIW4YecTBaMM 1/2, a BHyTpEHHHE TOYKH C
KoJIndecTBaMu 1) cooTBeTCTBEHHO. (O003HAYMM YHHUKOJIWYECTBA ATAUIOHOB ® ©H
COOTBETCTBEHHO. Tornaa

QIN)=Q{1,2,3, ..} =,
Ql0, 1| = Q.

3. OTBJIeYEHHBIE JOCTUTHYThIE 0€CKOHEYHOCTH U 0€CKOHEYHO MAaJIble

Acno: Q]0, 1] = QJ[0, 1[ = Q nna nomyorpe3koB-nonyuHTepBaIoB |0, 1] ¢ uckimouennem 0 u
BKJtodeHueM 1, ma u [0, 1] ¢ Bkarouennem 0 1 uckimroueHueM 1. g MHOrMX HaCyIIHBIX 3a7a4
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MOYKHO MO IPUHITUITY JOIMYCTUMOM IMPOCTOTHI OTPAHUYHUTHCS CTEIICHSIMH OMET U UX oOpaIieHui
C YMHOXXEHUEM Ha JICUCTBUTEIIbHbBIE YUCIIA. TaK,
QR") = QJ-00, +oo[" = QJ-0, 0" = (200€2)" (n € N)

JUTSL N-MEPHOT'O MPOCTPAHCTBA ICUCTBUTENBHBIX YUCEI. A IS CTeTICHe MHTEpBaia U OTpe3Ka
apu(PMETHUECKUX IIPOrPeCCUid C JEUCTBUTEIBHBIMU a U b

Qla, b[* =[(b-2a)Q - 1],

Q[a, b]" =[(b-a)Q + 1]*;

Q{a+bn|n €N} =w/b|-ab-1/2+ 1/2|b]):

Q{L,3,5,..} =w/2 + 1/4;

Q{2,4,6, ..} =0/2-1/4;

Q{l,4,7,..} =w/3+1/3;

Q1{2,5,8, ...} =w/3;
Q{3,6,9, ..} =w/3-1/3;
QH)=0Q¢{-1/2,-3/2,-5/2, ...} = o + 1/2;
QH)=Q{1/2,3/2,5/2, ..} =w + 1/2;
Q(Z.)=0Q{...,a-2,a-1,a,a+1,a+2, ..} =20 + 1.

4. OTBJIeYEHHBIC CTAHOBAIIINECH 0€CKOHEYHOCTH M 0€CKOHEYHO MAJIbIe

EctecTBeHHO ompenenuM npeaei GyHKIUU MocaeaoBaTeIbHOCTH 1, 2, 3, ... hyHKIUEH :
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limpent(n) = f(w):
limpen(a + bn) = a + bw;
limpen(-1 + 2n) =-1 + 2w;
limpen(2n) = 2;
limpen(-2 + 3n) =-2 + 3w;
limpen(-1 + 3n) =-1 + 3w;
limuen(3n) = 3w;
limpen(-1/2 + n) =-1/2 + .
ComnocraBnenue ¢ Q UIsI TEX K€ MHOMXECTB UYTh BBIIIE IMOKA3BIBAECT, YTO YBEIMYCHUE A U
MOJ0KUTEJIBHOTO b CHIkaet (Q CABUIOM BIIPABO M MPOPEKHUBAHUEM, HO YBEJIMYUBACT IpEIEII.
BriepBbie CTAHOBUTCSI BOBMOXHBIM YKa3aTh HE TOJIbKO HYJICBOM, KOHEYHBIA WM O€CKOHEUYHBIN
pesesl, HO U CKOPOCTh NPUOIMKEHUS K HEMY:
limyen 3/m-2")=3/® - 2%
limuex[(n? - 3n + 14)/(5n* - 2n + 7)] = (®* - 30 + 14)/(50* - 200 + 7);
limueny (2" +5)=2°+5.

S. JlocTurHyThIe (AKTyaJIbHbIE) HYJIb U KBA3UHYJIH CO 3HAKAMM

Hapsiny ¢ JOCTUTHYTBIM (aKTyalabHbIM) HyJIEM (0 0003HAYMM OTJIMYAEMbIE OT HETO STAJIOHHBIE
(KAaHOHUYECKUE) MOJI0KUTEITbHBIMI
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®=+0=0"

Y OTPUILIATEIbHBIN

-O=-0=0
JTOCTUTHYTHIC (aKTyaIbHbIC) KBa3UHYIU. Bce OHM OTIMYAIOTCS OT KIACCUYSCKUX CTAHOBSIITUXCS
(HOTEeHIMAIBHBIX) HyJieH [14], KoTopble 0003HA4YarOT CTAaHOBAIIMECS (IMOTCHIIUAJIBHBIC)
OCCKOHEYHO MaJlble MEPEMEHHBIC U YacTO HCIOJb3YIOTCS BMECTE CO 3HaKamu (ILUIFOC-MUHYC)
O0eckoHeyHocTH. OHa 0003HA4YaeT CTaHOBAIIHUECS (IMMOTEHUMAIbHBIE) OCCKOHEYHO OOJbIINE
MIEPEMEHHBIC U TAKXKE SBJISCTCS CTAHOBAIICHCS (ITOTCHIIMAIBLHOMN ).

6. OTB/ICYCHHBIE JOCTUTHYTO CBEPX0CCKOHEYHO 00JIbIINE U MAJIbIE

HoBoe pacmimpeHrde yHUYMCENl MOpU BCEOOIIHOCTHM 3aKOHOB COXPAHEHMS JIOCTUrAeTCA
CBEPXOECKOHEYHOCTSIMH, BIIEPBBIC SIBHO BBIPAKAEMBbIMU OOpAIlCHUEM KBAa3HWHYJIEH CO 3HAKAMU.
DTajoHHas (KaHOHUYECKas) MOJIOKUTEIbHAS CBEPX0ECKOHEUHOCTh €CTh

@ = 1/]0| = 1/]x0],
OTpHUIATEIbHAS —
-O =-1/|0| = -1/]%0.
Torma
O =1/0,
0 =1/0,
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OO0 = 1.

® u e€ KOHEUHBIC MOJIOKUTEIIBHBIE CTENEHHU OOJIbIIE, YEM JTIOObIC JOCTUTHYTHIE (aKTYaJIbHBIC)
u TeM Oojiee CTaHOBsIIMECS (MOTEHI[MAIbHbIE) OECKOHEYHOCTH, KapauHanbHble [10, 14],
HecTanaapTHeie [33], croppeanbHbie [12], runepaercTBUTENBHBIE [28], Cylep-BEIICCTBEHHBIC
[13], runiepuncina [9], nzouncna u renouucia [34] u Bce Apyrue 4ncia, Npou3BeICHUS KOTOPHIX
MMEHHO Ha JOCTUTHYThIM Hydb O paBHbI HyJtO. [loaTomy 0 mo mpuposie M CymHOCTH — HE
yuciao, a oOpaTHas cBepxOeckoHeuHOCTh. Hapsimy co crenensmu @ npu HexXeTaHUU
OTPHULIATEIIBHBIX TTOKA3aTENEH ISl CBEPXOECCKOHEYHOM MaJIOCTH MCTIOIB3YEM U CTEICHU ©,

7. CMemIaHHbIEe CTAHOBAIIKECH (IMOTEHIHAJIbHbIE) 0€CKOHEYHO 00JIbIIHME U MaJIble

3HaueHus X nepeMeHHou X KoHeuHbl. s 1000 eauHULbl [X] M3MEPEHHST MEPEMEHHBIX
3HAUCHUW X OTHolIeHHE (X) = X/[X] ecThb OTBIeUYEHHAs CTaHOBSAIIA’ICA (IMOTCHIIMAIbHAS)
OECKOHEUHOCTh. TO €eCTh CMEIIaHHas 3ajada IPOCTO IIEPEBOJMTCS B OTBICUYEHHYIO.
Pazymeercs, npousBeacHue X = (X)[X] HE 3aBUCUT OT BbIOOpA €AUHHUIIBI [X ]| M3MEpEHUS X.

8. CMmemaHHbIe JOCTUTHYTO (AKTYaJbHO) 0€CKOHEYHO 00JIbIIIHUE U MAJIbIe

Takue BeIUUYMHBI MOTYT OBITh UCKYCCTBEHHBIMH. IIyCTh 3a/1aHbl CBOMCTBA MpPEaAMETa UIIM €TI0
yroao0geHus (MoJeln) Ha OECKOHEYHOCTH WM B OeCKOHEYHO MajaoM. OHHM JOCTUTHYTHI



Ph. D. & Dr. Sc. Lev Gelimson’s HAYKH O (CBEPX)bBECKOHEYHOCTAX B YHUBEPCAJIbHbBIX
OPUJITOCODPUN, MATEMATHUKE, METPOJIOI'MU U PUSUKE 13/21

(axktyanbHbl). Ho, BO3MOXHO, TpeOyeMO€ B TOYHOCTHA HAETCS MPEACIOM IMOCIEA0BATEILHOCTH
3371a4 CO CTAHOBSIIUMHUCS (MOTEHIMAIbHBIMH) OECKOHEYHO OOJbIIMMU U MajdbiMU. Toraa
OMSITh CaMM 3HAYEHUS X COOTBETCTBYIOIIEH IepeMeHHOM X KOHEUYHbl. BHOBb Oepém 1100yHO
MIOCTOSIHHYIO0 €AMHUIY [X] M3MepeHus mepeMeHHbIX 3HaueHuil X. OTHolleHue (X) = X/[X] ecTh
OTBJICUEHHAs CTAHOBSAIIASACS (IMMOTEHIMAIbHAs) OCCKOHEUYHO OOJIbIIAs UIIK MaJlasl.

Ho TakuM eCTEeCTBEHHBIM OECKOHEYHOCTSIM, KaK pa3Mepbl MPOCTPAHCTBA M JIMTEIBHOCTH
BEUHOCTH, HUYETO HEIB3S MPHUIMUCHIBATh. JTO OTHOCHUTCA M K X = (X)[x]. Ecnm 3amarbcs
C€AMHUIIEH [X] MO MPOU3BOJIBHOMY BBIOOPY, TO €K OTBJIEYEHHOE JOCTUTHYTO (AKTYaJIBHO)
OECKOHEYHO OOJIBIIIOE WM Mayloe ompeaeisercss ogHo3HauyHo. CKopee Bcero, Kak HEKOTopas
dyHKIHSA OT ® U Q. /{71 cpaBHEHUS: OJJHO3HAYHO YHUJIMHA OTBJICUEHHON OCH KOOpPJUHAT 2 C
YHHUKOJIMYECTBOM TOUEK Ha HEW 2m(). HO Mpou3BOJIbHO B34Th €IUHUILY JJIUHBI [L] 1 3a4BUTD,
yTo pasmep muposznaanus L = 2w[L], Henb3ss BBUIY 3aBUCMMOCTH 3TOTO MPOW3BEICHUS OT
BbIOOpA €IMHMIBI IJIMHBI [L], 4T0 HE AOKHO MMETh MecTo. Emi¢ cioxxHee oOCTOMT N0 C
BeuHOCThIO T. Benp mr00ast och, BKIOYass OCb BPEMEHH, — HMEHHO MPOCTPAHCTBEHHAS, B TOM
yuciie 0e3 maleiiliero oTTeHKka BpeMEHHOCTH Kak TakoBor. OmHo aeno — camo BpeMs. CoBcem
Ipyro€ — €ro MOpOCTPAaHCTBEHHOE U300pakeHHWe, Hampumep Ha ocu. OHO Haciemxyer
pPa3MEpHOCTh M MEPY MNPOCTPAHCTBA, a BOBCE HE BPEMEHHU, KOTOPOE BOOOIE HE HMEET
COOCTBEHHOW pa3MEPHOCTH.
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9. BceoO1ue cj1araeMocTb, U3MEPUMOCTh, HHTETPUPYEMOCTb U BEPOSATHOCTh

Bceobmue ciaraeMocth M HM3MEPUMOCTh 00ECHEYMBAIOTCA YHUKOJIMYECTBOM-YHUMEPOH.
OTKpBITBI MPUPOJA, CYIIHOCTh M CTPOCHHE KOHTUHYyMa (HEMPEPHIBHOIO MHOXKECTBA),
cjlaraéMoro M3 ero yHu4yactull. Kaxkpgas yHMYAcTHIlAa HacleayeT pa3MEpPHOCTb CaMOro
KOHTUHYyMa (HEMPEPHIBHOIO MHOXKECTBA) M HMEET JOCTUTHYTO (AKTYaJIbHO) HEMPEPHIBHO
(KOHTHHYaJbHO) OECKOHEYHO Malyl0 YHUMEpPY. B KakJoll TakOW YHUYACTHIIE MOXHO
BBIJICJINTh TOYKHU HYJIEBBIX PAa3MEPHOCTH M Mepbl. B YacTHOCTH, 3TO OTHOCHUTCS K TaKUM
KOHTHHyyMaM (HENpEphIBHBIM MHOKECTBaM), KaK IMPOCTPAHCTBA, IPOCTPAHCTBEHHbIC
NPEIMETHl U MPOCTPAHCTBEHHBIE M300pKEHUSI 3HAYECHUM MPOU3BOJBHBIX BEJIWYMH, BKIIOYAs
BpeMsi. OTKPBITEI YHUYACTUYHBIE JINHUA U YHUYACTUYHBIC TTOBEPXHOCTU KaK JIPYTU€ BAKHBIE
YaCTHBIC CJIydau KOHTHHYYMOB (HEMPEPBIBHBIX MHOXXECTB). B HMX NOIEpEUYHOE CEYECHHUE U
TOJIIUHA COOTBETCTBEHHO HMEIOT JOCTUTHYTO (AaKTyaJdbHO) HENPEPHIBHO (KOHTUHYAJIbHO)
OECKOHEYHO Majble yHUMepbl. [loaToMy ¢urypel U Teiaa BceoOllle CiaaraloTcs W3 CBOUX
YHAYACTUYHBIX CEYEHMH KaK YHMYAaCTUYHBIX JMHUHA M YHUYACTUYHBIX ITOBEPXHOCTEU
COOTBETCTBEHHO. B HHX MOXXHO BBIJCIUTh W HE OOECIECUMBAIOIINE TAaKOM CJIaraeéMoCTH
OOBIYHBIC CEYEHHUS, HAIPUMEP JMHUM TOUYEHYHOTO IMOMEPEYHOIO CEYEHHUS M TOBEPXHOCTHU
HYJIEBOW TOJIIIMHBI COOTBETCTBEHHO.

JleneHne yHHKOIWYECTBA-yHUMEpPbI Ha () C TIOKazaTeleM, pPaBHBIM pPa3MEPHOCTH
€CTECTBEHHOI'0 MJIM MCKYCCTBEHHOTO MPOCTPAHCTBA, NJAET CBEPXUYBCTBUTEIbHYIO YHUMEDPY IS



Ph. D. & Dr. Sc. Lev Gelimson’s HAYKH O (CBEPX)bBECKOHEYHOCTAX B YHUBEPCAJIbHbBIX
OPUJITOCODPUN, MATEMATHUKE, METPOJIOI'MU U ®PU3SUKE 15/21

TaKOro MPOCTPAHCTBA MOYyTEM  JOOABICHUS  JOCTUTHYTO (aKTyaJdbHO) HEIPEPHIBHO
(KOHTHHYaJIbHO) OECKOHEUHO MaJIOM K KJIACCUYECKOI MEpE ATOro MpOoCTPaHCTBA.

BceoOnuii MHTErpal Kak YHUKOJMYECTBO COOTBETCTBYIOIIETO KBAaHTUMHOXKECTBA C
MPOU3BOJBHBIMUA KOJMYECTBAMU TOYEK M YHUYACTHUI OO0JACTU HWHTEIPUPOBaHUSA 00agaet
CBEPXUYBCTBUTEIBHOCTHIO M BCEOOIIEH ciaaraeMocTbio. [[ns HE€ KOJIMYECTBO BHYTPEHHEM
TOYKU U YHUYACTHUIIBI COXPAHSAETCS, A TPAHUYHOM — YMHOKAETCS HA JOJII0 €€ BHYTPEHHETO YIJIa
OT IIOJIHOTO yIJIa pa3MEPHOCTH N 00JACTH, PABHOIO 27 11 n = 2 1 471 11l n = 3.

YHUBEPOATHOCTh JHOOOTO BO3MOXHOI'O COOBITUS CYIIECTBYET U IMOJOXKHUTEIbHA U
n3obpaxkaercss B reomerpuu JlobaueBCKOro. YHHBEPOATHOCTH PABHOBEPOSITHOIO BHIOOpA
oaHoro u3 s1eMeHToB N u |0, 1] cyTs 1/® u 1/Q2. BriepBble OTKPHIT YHUBEPOSTHOCTHBINA CMBICIT
IJIOTHOCTH BEPOATHOCTHU KaK YHUBEPOATHOCTH, YMHOKEHHOM Ha ().

3aKJII0ueHHue

YHuBepcaibHble HAyKHM aBTOpa CO BCEOOIIMM TOYHBIM H3MEPEHHEM U IMpeoOpa3zoBaHUEM
MOTCHIIMAJIBHO M aKTyaJbHO (CBEPX)OECKOHEYHO OOJBIINX W MajbiX O0ECHEYUIIA CO3JaHHE
YHUBEPCAIBHBIX Mep. OTKPBITHI MPUPOJIA, CYIIIHOCTh U CTPOCHUE KOHTUHYYMa (HEPEPHIBHOTO
MHO’KECTBA), CJIara€Moro M3 €ro yHudactuil. Kaxmas yHW4YacTuUIa HacleayeT Pa3MEpPHOCTHb
CaMOTO0 KOHTHMHyyMa (HENpPEPHIBHOIO MHOKECTBA) W HMEET JOCTUTHYTO (AKTYaJIbHO)
HENPEPHIBHO (KOHTHHYaJIbHO) OCCKOHEYHO MAIyI0 YHUMEpPY. B Kakaoll TakoW YHMYACTHIIE
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MOXHO BBIJICIATh TOYKW HYJIEBBIX Pa3MEPHOCTH M MEpPbl. IJTO OTHOCUTCS W K TaKUM
KOHTHHYyyMaM (HENpEphIBHBIM MHOKECTBaM), KaK IMPOCTPAHCTBA, IPOCTPAHCTBEHHbIC
pPEIMETH U MPOCTPAHCTBEHHBIE M300pKEHUSI 3HAYECHUM MPOU3BOJIBHBIX BEJIWYMH, BKIIOYAs
BpeMsi. OTKPBITEI YHUYACTUYHBIC JIMHUA U YHUYACTUYHBIC TTOBEPXHOCTU KaK JIPYTUe BAKHBIC
YaCTHBIE CJIydaul KOHTHHYYMOB (HENPEPBHIBHBIX MHOXXECTB). B HUX NOINEpEYHOE CEYECHHUE U
TOJIIMHA COOTBETCTBEHHO HMMEIOT JOCTUTHYTO (aKTyaJbHO) HENPEPHIBHO (KOHTHHYAJIbHO)
OeCKOHEUYHO Maible YHUMEphl. [loaToMy Gurypsl M Tejla BCEOOIIE CararoTcs M3 CBOHX
YHUYACTUYHBIX CEYEHMH KaK YHMYAaCTUYHBIX JMHMHA M YHUYACTUYHBIX ITOBEPXHOCTEH
COOTBETCTBEHHO. B HHX MOXHO BBIJICIUTh W HE OOECIECUMBAIOIINE TaKOM Cl1araeéMoCTH
OOBIYHBIC CEYECHHUS, HANPUMEP JMHUM TOUYEHYHOTO IOMEPEYHOIO CEYEHUS M TOBEPXHOCTHU
HYJIEBOM TOJIIIMHBI COOTBETCTBEHHO. Hapsigy ¢ BHOOJIHE cllaraéMbIMM KOHTHHYYMOM U
HETIPEMEHHO TIOJIOXKUTEIBHOW YHUBEPOSITHOCTBIO OTKPBITHI  YHUBEPOATHOCTHBIA  CMBICI
IJIOTHOCTH BEPOSATHOCTH U YHUUHTETPUPOBAHUE.

Ph. D. & Dr. Sc. Lev Gelimson (J1okTOp TEXHUYECKUX HAYK B pazjaeie « DU3NKO-
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