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maBHoOe cpean npobnem B MOHUMAHWM BPEMEHU — OTBETUTb, No4eMy Mup M3MEHYMB, UK
KakoB MexaHu3M CTaHoBMeHusa B Mupe, unu 4to o3HavaeT, NovYemy U Kak NPOUCXOAUT «TeYeHune»
BpemeHn? OOWH 13 MOAXOAOB K pelleHuto npobnembl — MpeanoriokeHne O CyLLeCTBOBaHWUM
«MWPOBOrO MpoLuecca» B BuAe MNOTOKA HEKOTOPOW CyOCTaHUMM, FEHEpPUpPYHLLEro W3MEHEHWEe
06bekToB Mupa. Takoi NOTOK MOXHO Ha3BaTb MPUPOOHbLIM peghepeHmom 8peMeEHU.

Y npuBepxeHUeB CcyOCTaHLUMOHANBHOrO Noaxoga ecTb ABa MyTWM couManu3aumn CBOUX UAOEW.
OavH nyTe — nocTpoeHne Mopgenen cybCcTaHUMOHaNbHOrO BPEMEHW W KaK cneacrsMe —
HEeNpoOTMBOPEYMBOW, COMNACYHOLLENCS C CYLLECTBYIOLIMM 3HaHMEM KapTuMHbl Mwupa, obbscHaoLen
N3BECTHbIE SIBITEHUS WU MpeacKasbiBaloLen HOBble 3ahdEKTbl B IKCMEPUMEHTANBHO LOCTUKUMBIX
obnactax. [dpyron nyTb — BHMMATESNbHbLI aHann3 pas3HOOOpa3HbIX 3MMUPUYECKUX LaHHbIX C
uenbld OOHapyXuTb BO3MOXHbIE MPUPOAHbLIE peddepeHTbl BPEMEHW U BOCMPOU3BOANMO
NpenbsaABUTE UX XapaKTEPUCTUKW, OTIIMYHBbIE OT OCHOBHOIO NPOSIBNIEHUS peddEePEHTOB — TeYEeHMUs
MUPOBOro BpemMeHn. Cpean U3ydYeHHbIX HayKoW «HOCUTEMEen» 3Hepruu, BeLlecTBa, MHGOopMaLum
HeT noka oOLlenpu3HaHHOrO NPeTEeHAEHTa Ha «cybcmaHyuo epemeHu». [1oaToMy BHUMaHue
uccriegoBaTtenen BCE 4alle NPUBIEKAKT MOHATbIE HE A0 KOHUA 3dhdeKkTbl 1 B3aMOLENCTBUSA,
MOpO0 Masio N3yyYeHHble B cuny crnabocTn CBOUX NPOSIBIEHNA.

Ha nyTu noucka BO3MOXHbIX pedhepeHTOB BPEMEHU Mbl HAXOAUMCS MOKa, COrfacHO aHanormm
U3 UCTOPUN OTKPLITUS SMEKTpPUYecTBa, CKopee, B MOMNOXEHUN «NsArywaybero TaHuMenctepa»
lanbBaHW, Hexenun obnapatena pamkn Papagesa. M ecnu  mnoTeTmdeckas cybcTaHUms
NPUHAANEXUT AOCTAaTOYHO MYOVMHHBIM YPOBHSIM CTPOEHMS MaTepuu, TO 3KCMEPUMEHTANbHOE ee
obHapyXeHue 3aBUCUT B NMEPBYIO OYepedb OT «CYMMbl TEXHOMOMMIN», AOCTUIHYTON LUMBUNU3ALMEN,
a He OT CUJbl Halero TeOPEeTUYECKOro NPO3peHns. SApkue NpMMepbl 3TOr0 — AUCTAHUNS B ThICSAYY
net mexgy rmnoteson [emokputa 06 atoMapHOM CTPOEHMM BelecTBa M onbiTamu no guddysmm
BELleCTBA W 3MEKTPOHHOW MWKPOCKOMMEN WNU AUCTaHuua B [00pyl COTHO 1NeT Mexay
OeKknapupoBaHHbiMM MeHnaenem «4actvuamu HacneacTBEHHOCTU» U MPOBEAEHHBIM YOTCOHOM U
Kpvkom peHTreHOCTPYKTYPHBIM aHanM30oM CTPOEHUsT 4Ee30KCUPUOOHYKNENHOBOM KACMOThI.

[Ona  KOHCTPYKTMBHOIO  onpeferneHuss cyocTaHuuu, MpurogHoro Ansi  obcyxaeHus
cybcTaHUMOHanbHbIX MNPEeACTaBneHnA O BpeMEHU, HeoOXoOAMMO MW3MEHWUTb MpeAcTaBrieHne o
crnocobe CTpoeHMs NPUPOOHbIX cucTeM. BMecTo oTHOWEHUs mexay LenbiM U 4acTbl «COCTOSATb
n3» (Hanpumep, 3apsa COCTOUT M3 3MEMEHTAPHbIX YacTuL, XMBasl KIeTKa COCTOUT M3 MOSEKyr
XUMUYECKNX BELLECTB, MOMyNsuMs COCTOUT W3 OpraHuW3MoB...) MPEASIOKEHO OTHOLUEHNE
«MopoXaaTb», NPy KOTOPOM LiENoe CTaHOBUTCA HE MHOXECTBOM, @ UCTOYHUKOM CBOUX 3ITIEMEHTOB.
CybcTpat u cybctaHums npuobpeTarnT pasnuyHbI U HE CBOAUMBIA OOUH K OPYromy ObITUIAHBIN
cTaTyc, Hanpumep, BELLeCTBO W Mofe, MaTtepus U xuBas M KocHas... [oHaTna cybcTtpata u
cybCcTaHUMM OKa3blBalOTCS OTHOCUTESTbHBIMU: OOUH WM TOT >Xe MaTepuarnbHbii OOBLEKT MOXET
OKasblBaTbCA CyOCTpPaTOM Ha OOHUX YPOBHAX UEPAPXMYECKOro CTPOEHWUs Matepum 1 cybcTaHumnen
— Ha gpyrux. OTHOLEHNE «MOPOXOEHWUS» MO3BONAIT MOAENNPOBaTh CTAHOBIEHNE, UNN TEYEHNE
BPEMEHW, MPOCTPaHCTBA W BBOAMTb Yacbl M JMHEWKW, OCHOBAHHbIE Ha OLEHKe KonmnyecTBa
nopoxgeHHon cyoctaHumm (A.l. JleBuy. MogenvpoBaHue npuUpPOLHbIX peddepeHTOB BPEMEHW.
MeTtabonuueckoe BpemMss W MNPOCTPAHCTBO // HA MyTM K MOHUMaHMIO (PEHOMEHA BpPEMEHMU:
KOHCTPYKLUMWU BpEMEHM B ecTecTBOo3HaHmn. Yactb 3. Metogonorums. ®wusmka. Buonorus.
MatemaTtuka. Teopus cuctem. M.: Mporpecc-Tpagunums, 2009, c. 259-335.)
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The main thing among the problems of time understanding is to answer the question why is
this World changeable or what is a mechanism of formation in the World, or what does course of
time mean, why and how does it occur? One of the approaches to the problem is an assumption of
the existence of a “world process” in a form of a stream of some substance, which generates
changes of objects of the world. This stream can be named a natural referent of time.

Adherent of the substantial approach have two ways of socialization of their ideas. One way is
building of a model of substantial time and as a consequence a harmonious, consistent with existing
knowledge picture of the World, which can explain the known phenomena and predict new effects in
the experimentally accessible fields. The other way is a careful analysis of empirical data with a
view to detect possible natural referents of time and reproducibly show their characteristics,
different from the basic manifestations of referents - course of world time. Among the scientifically
explored “carriers” of energy, matter, information there is not yet a universally accepted candidate
for the “substance of time”. Therefore, researchers’ attention is increasingly drawn to incompletely
understood effects and interactions, sometimes poorly studied because of the weakness of its
manifestations.

On the way of possible referents of time search we are now, according to the analogy from the
history of discovery of electricity, rather, in a condition of a "frog dancing master" Galvani, than the
owner of the scope of Faraday. And if the hypothetical substance belongs to the sufficiently deep
levels of structure of matter, then its experimental detection depends primarily on the "technology
sum" achieved by a civilization, but not on the strength of our theoretical insight. A striking example
of this is a distance of a thousand years between the hypothesis of Democritus about the atomic
structure of matter and experiments on the diffusion of matter and electronic microscopy, or a
distance of a good hundred years between proclaimed by Mendel "hereditary particles" and
conducted by Watson and Crick X-ray structure analysis of deoxyribonucleic acid.

To give a constructive definition of substance, suitable for the discussion of substantial ideas
about time, it's necessary to change our view on the way of structure of natural systems. Instead of
such relationship between the whole and its part as "consists of" (for example, the charge consists
of elementary particles, living cell consists of molecules of chemicals, the population consists of
organisms...) it is suggested to use the relationship like "generate", in which the whole is not a set,
but a source of its elements. Substrate and substance acquire different and not reducible one to
another existential status, such as matter and field, living and inert matter... The concepts of
substrate and substance are relative: one and the same material object can be a substrate on some
levels of the hierarchical structure of matter and a substance - on another. The relationship
"generation" makes it possible to model the formation or streaming of time, space and to enter
timepieces and rulers, based on estimation of the amount of generated substance. (A.P.Levich.
Modelling of natural referents of time. Metabolic time and space / / on the way to understanding
time phenomenon: constructions of time in natural science. Part 3. Methodology. Physics. Biology.
Mathematics. General Systems. Moscow: Progress-Tradition , 2009, pp. 259-335.)
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