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AHHOTANUA

[IpeameTom ucciienoBanus craiga TemMa 000CHOBAaHHOCTH 3asBJICHUM 00 M30BITOYHOM
MareMmaru3anuu Gpusuku. [[s pemenus Borpoca, akCHOMOM MPUHSTA
WHJIMBUIYAIBHOCTh M B3aUMOCBSI3b COCTABHBIX KOMMOHEHTOB [Ipupomsl. [IpeanoxeHo
OTIMCaHUE WHNBUYATbHOCTH M B3aMMOCBSI3H, HA OCHOBE TIOJIOKUTEIIBHON U
OTpHIIaTeNILHON 0OpaTHOU cBsi3u. [lonoxuTensHas 0OpaTHast CBSI3b OMUCHIBAET
noJisipHO€ B3aumo/eiicteue. OTpuuareiabHas oOpaTHas CBA3b OMUCHIBAET B3AUMHYIO
3aBUCHUMOCTh KOMIIOHEHTOB. PaccMOTpeH Bonpoc orpaHu4eHu (pru3nuecKkoro
MUHHUMYMa CHCTEMBI, COXpaHEHHEM ee QyHKIMOHaNbHOCTH. PaccMoTpena
HEBO3MOXKHOCTh CO3/IaHUsI CTAOMJIBLHBIX YaCTHI] U3 HecTabuinbHbIX. [Tokazano
BO3HUKHOBEHHE CHMOMO03a, SBOJIIOIMEH TyadbHOU cBs3U. [lomydeHo oObsicHeHNe
KOHCTaHT, CyLIECTBOBAHUEM MAaTeMaTUYECKHX OTPaHUUEHUH, IPU OMTHCAHUN
peasibHOCTH. [losyueH BbIBOJ HEOOXOAMMOCTH OTPaHUYCHHUM PUMEHEHUS
MaTeMaTHKH, MPU ONMUCAHUU GU3NYECKUX MTPOLIECCOB. PacCMOTpEHBI pe3ylbTaThl
OTpaHUYEHUN MPUMEHEHUS MAaTEeMaTUKH, B (DU3HKE.

KuroueBnble ciioBa pusnyeckuii cMbIci, 00pa3, hopMma, abcTpakius, 3pHEeKTHBHOCTD,
NyadbHOCTb, B3AUMHAsI 3aBUCUMOCTh, (YHKIIMOHAIBHOCTh, YpOOOpOC, MyCTOTa

Abstract

The subject of the study was the validity of claims of excessive mathematicalization of
physics. To solve the problem, the individuality and interrelation of constituent
components of Nature is accepted as an axiom. The description of individuality and
interrelation, on the basis of positive and negative feedback is offered. Positive feedback
describes the polar interaction. Negative feedback describes the mutual dependence of
the components. The appearance of symbiosis is shown, as well as the evolution of the
dual connection. Restrictions of the system's physical minimum and preservation of its
functionality are considered. The practical impossibility of creating stable particles from
unstable ones is postulated. An explanation of constants and existence of mathematical
limitations in describing the reality is obtained. Necessity of restrictions of mathematics
application is shown, at the description of physical processes. The results of restrictions
on the application of mathematics in physics are considered.
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B coBpemenHO# TeopeTnyeckor (HPU3NKE UCUE3TI0 MOHATHE «(DU3HUECKHI CMBICT.
HcuesnoBeHne «(pru3muecKoro CMBICIIa» COTIPOBOKIACTCS 3asBICHUAMHU O HAXOKIACHUU
(U3HUKY B TYHKE WIA TyMaHHBIM M MSTKUM BbIpakeHHeM «HepermeHHbIe mpo0ieMbl
coBpeMeHHOU Qu3ukn». P ®@eiiman 3asBisun: "CeroHs Haly (GU3NUECKUE TEOPUH,
3aKOHBI (DU3UKH - MHOYKECTBO PAa3pO3HEHHBIX YacTel 1 0OPBIBKOB, MJI0XO
COUETAIOIINXCS APYT ¢ ApyroM. Ou3nKa elle He IPEeBpaTUIach B UHYIO
KOHCTPYKIIMIO, TJIe KaXK1ask 9acTh - Ha cBoeM MecTe. [loka 4To MBI IMEeeM MHOKECTBO
JieTalneil, KoTopble TPYIHO MOJ0THATh Apyr K Apyry" [1 ¢.27]. HeBo3MoXHOCTH
COEJIMHUTH YacCTH B €IMHOE, 00YCIIOBJIEHO OTCYTCTBHEM KOHKPETHOTO 00pasa eJMHOTO
— (U3UYECKOro CMbICIIA eAUHOT0. MOKHO cKa3aTh, YTO OTCYTCTBHE (PU3UUECKOTO
CMBICJIa HE TTO3BOJISIET HAWTH BHYTPEHHIOO CBSI3b, MEXKIY Pa3HBIMH HAIPABICHUSMH B
¢buzuke.

dusnyecKuil CMBICI 3TO co3/1aHue oOpasa pusmueckoro sBiaeHus [2]. O6pa3 3To
dhopma. J{ns mpuoOpererus: Gopmbl, HEOOXOIUMO CBS3BIBAIOIIEE WU 00BEAMHSIONIEE,
TO, YTO co37aeT rpanuilbl. OOpa3 OTCYTCTBYET UM Pa3MBbIT, €CJIH OH HE UMEET
KOHKPETHBIA MMOHUMaeMbIi BU. T.e. yXoa OoT onucanus (pU3NIecKoro CMbICHa, eCTh
JIEeMOHCTpAIHsI HETIOHUMAaHUS PErHCTPUPYEMBIX (hakToB. Mcuesaer, u3 MCIoIb30BaHMs,
TO, B UeM HEeT He0OX0IMMOCTH. YTO ycTpaHMIIO HEOOXOAUMOCTh B TIOHATUU
«puznuecknit cMbic»? OTCyTCTBHE (PU3UYECKOTO CMBICIIA MOKHO 0003HAYUTh, KaK
oTcyrcTBHUE PopMBl y (hr3mdeckoro onucanus akra. OTcyrcTBre GOpMBI ATO
abcrpakius. AOcTpakTHBIM onrcanueM [Ipupobl 3aHrMaeTcs MaTeMaTHKa.

OuU3MKH, TPUMEHSIOT MaTeMaTHKY, KaK a0COJIIOTHYIO HCTUHY, @ MaTeMaTHKa 3TO
MHCTpYMEHT. IHCTpYMEHTOM HaJI0 MOJIb30BaThCS M0 Ha3HAUCHHUIO, T.€. TOJIKHbBI ObITh
IIpeJiesbl UCIOIB30BaHusl HHCTpyMeHTa. KoHeuHo, MOYKHO KIapHETOM 3a0UTh I'BO3/Ib, a
ckaibneneM aoaoute 6eron. Ho! DddexkTuBHOCT, MPUMEHAEMOTO UCTIOIH30BAHUS
3TUX UHCTPYMEHTOB, OyeT Hu3Ka. I((HEeKTUBHOCTh HHCTPYMEHTA ONPEAETISET ero
(GYHKIIMOHATBHOCTh. OYHKIIMOHATBHOCTh CUCTEMbI UIMEET MPeIebl.

[Tpumep 1. AGcTpakiius MaTeMaTHKU MO3BOJISET ACIUTh €IMHOE, Ha OECKOHEYHOE
KOJIMYECTBO yacTeil. PeanpHoe fenenre cucTeMbl BO3MOKHO JI0 YPOBHS COXPaHEHHUS
npenpiaymei GyHKIMOHATBHOCTH, Y IOJIYYeHHBIX YacTel. Jlanee nenenue mpoucxoauT
C pa3pylleHueM CyliecTBYIomeH GyHKIIMOHATbHOCTUH. OrpaHUYeHUe, TI0 COXPAHEHUIO
(YHKIIMOHATBHOCTHU, 3TO KOHKPETHBIM MUHUMYM B PEAIbHOCTH. 32 3TUM MUHUMYMOM,
npenpiaymas QyHKIMOHAIBHOCTD, TepseT cMbICI. IMeHHO abcTpakTHOE MOHUMAaHKE
OKpYKaoILero MUpa, Mo3BOJIAET CYUTATh, YTO paspylieHue (1uddepeHIpoBaHue)
CTaOWJIBHBIX YACTHII, CO3JACT MOHMMaHKE CyIIECTBYIOIIEro Mupa. B pesynbrare,
(U3HMKY UIYT OTBET, BEIOPAB MyTh MO3HAHUS, Uepe3 paszpylieHne GyHKIHOHATEHOCTH
yacTull. 3a/1aueil pa3pylieHus SBISEeTCs MOUCK «HAYaIbHOI» YacTullsl. B peaapHOCTH,
HCKYCCTBEHHOE pa3pyllleHne CTAaOUIBHBIX YaCTHIl, CO3/1a€T MHOXKECTBO HECTAOUIBHBIX
gactuil. OOpaTHBIN MPoILIece, MO CO3/IaHUI0 CTAOUIBLHOM YaCTHIIbI, N3 HECTAOMIIBHBIX,
HEBO3MOXEH, B CIIEZICTBUU U3MEHEHUS (PYHKIIMOHAIBHOCTHU. YBIICUEHUE pa3pylIeHUEM
(ToMCKOM HaYaTbHOW YaCTHIIBI) MPUBENIO K UTHOPUPOBAHHIO (haKTa, UTO JUIS
pa3pyLIeHs Hy>)KHO CylIecTBOBaHUE cTabuiIbHOM cucteMbl. OTBeT Ha Bonpoc «UTo



CBSI3bIBACT MATEPHIO B CTAOMIIbHBIC HEHTPOHBI, IPOTOHBI, POTOHBI, HEUTPUHO U
AIIEKTPOH?» MPAKTUYECKU HE PACCMaTPUBACTCS.

[Tpumep 2. UnTerpupoBanue (o6o0menne GakroB) co3aaeT GyHKIUIO U
MOCTOSIHHYIO. JJ1s CyIeCTBOBaHUS OCTOSHHON, B (PU3HMUECKOM MHUPE J0JDKHA
IPUCYTCTBOBAThH MIN 0JjHA TIepeMeHHas. JTo TpeboBaHKe onuckiBaeT Teopema Herep [3
c.27]. Heo6xoquMocCTh B HOBOH IepeMEeHHON TpeOyeT co3AaBaTh HOBBIE CYITHOCTH U
YBEIMYHUBACT IPOCTOP» I HHTeprpeTanuu (HakToB. [10/1 HOBBIE CYIIHOCTH CO3AI0T
a0CTpaKIuy, MPEICTABIISASA UX ONKMCaHHe PU3NIECKOHN peabHOCThIO. Tak BOZHUKAeT
1ceB0 PYHKIIMOHAIBHOCTh a0CTPAaKTHOM CyIIHOCTH. CIeI0BaTEIbHO, CIESAYET
OTPAaHUYUTH BBOJ B MH(DOPMAITMOHHBI 000POT HOBBIX CYIIHOCTEH, 0€3 00BICHEHUS X
¢busznveckux (1 TeM 00Jiee XUMUYECKUX) CBOUCTB [4].

[Ipumep 3. B marematnke oTcyTcTBYET a0COJIIOTHAs TOUKa oTcueTa. B ¢pusnke
TOYKA OTCYETa JI0JDKHA ObITh. PaccMoTpum cTapT pakersl ¢ 3emin. OTHOCHTEIHHO
paxeThl, 3eMIIsl YBEIMYUBAET CBOIO CKOPOCTH OT HYJIS, 0 KOHKPETHOM CKOPOCTH.
HabGnromast mporiece U3 pakeTsl, AejIaeM BBIBOJ: «3eMIIs, YCKOPSETCS, MOJTyIHB YHEPTUIO
13 HEU3BECTHOCTH — HapYILIEH 3aKOH COXPAaHEHHUs SHeprun». B peanbHOCTH, 32 TOUKY
oTcYeTa, HaJlo OpaTh CUCTEMY, COXPaHSIONIYIO CBOIO DPHEPTHIO0 HEM3MEHHOH. B Hamem
cirydae 310 3emuis. Pakera, motpe0ieHreM SHEpruM TOIUIMBA, U3MEHSET CBOIO SHEPTUI0
Y HE MOKET OBITh TOUKOU oTcueTa. JIJis SHEPTUH XapaKkTEePHO CYIIECTBOBAHUE
a0COJIFOTHOTO MUHUMYMa TeMriepatypbl. Ciie1oBaTeIbHO, a0COTIOTHBIM MUHUMYM
TEeMIIepaTypbl MOKHO MPUHSATH 32 a0COIIOTHYIO TOUKY OTCUETa. ITO TEOPETUUECKH.
[IpakTryecku, eciu MOCTOSHCTBO HEPTUH, MIO3BOJISIET CUCTEME ObITh TOUKOM OTCUeTa,
TO 32 TOYKY OTCUETa MOKHO NMPHUHATH CUCTEMbI C MUHUMAJIBHOM SHEprHeii:
MIPOCTPAHCTBO, COCTOSIHUE MTOKOS UJIM PaBHOBECHS, KOHKPETHYIO TEMIIEPATypy.

[IpuHIUNIBI B3aUMOAEHCTBUA U UX AHAJIU3.
®du3nueckoe B3aUMOJCHCTBUE MAaTEPUH, OTUCHIBAECTCA IBYMSI OCHOBHBIMHU
MPUHLHUIIAMU U UX Pa3HOBUAHOCTAMMU. [IepBblii MPUHIUI 3TO «JIEHCTBUE PABHO
MIPOTUBOACUCTBHUIO». DTOT MPUHIIMII PEAIU3yeTcs, KaK MOJOKUTEIbHAsE 0OpaTHasl CBSI3b
U NOJSIPHOCTD. [10sIpHOCTE BO3HUKAET pa3zesieHneM ENMHOro Ha qyajabHbIE YaCTH.
MareMaTnyecku 1yaJlbHOCTh OIMCHIBAETCS YPAaBHEHUEM
x+y=const (1)
Ha nyanbHble yacTu paszuensercs HeMTpaibHOE, CIOCOOHOE MPUOOPECTH MOJSPHBIE
cBoiicTBa. HeliTpansHoe, ciocoOHOE TIPUOOPECTH HOBbIE CBOMCTBA, SIBIISIETCS
KOHKPETHOU CYIIHOCThI0. KOHKpEeTHas CYyIHOCTh XapaKTEpHU3yeTCs] KOHKPETHBIM
KoanuecTBOM. KOHKpeTHOE KOJMYECTBO HE MOKET ObITh OECKOHEUHBIM WIJIH PABHBIM
HYJIIO.
Pacnag Ha nyanbHBIE 4acTH, BEJET K MOTEpe CYIIECTBYIOMIEH (HYHKIIMOHATBHOCTU U
MPUOOPETEHUIO HOBOM, OCHOBAaHHOU Ha B3aMMOJCWCTBUU TyalbHBIX YaCTEH.
Pacnag Enunoro, Ha gyanbHbIE 4acTH, 3T0 TpaHChOpMAaIUs TOYKU B JIMHUIO
B3anMO/IeHCTBUS (OCh AyalbHOCTH). JlanbHelmuii pacnaj, ¢ BOSHUKHOBEHHEM HOBOM
(YHKIIMOHATBHOCTH, PEATU3YETCs MO CXEME JIMHUS — TIOCKOCTh — 00beM — N —
MepHOe POoCcTpaHcTBO. OOBEKTUBHO MBI PETHCTPUPYEM CYIIIECTBOBAHUE 3-X MEPHOTO
MUpa, T.€. BOSHUKHOBEHHE HOBOW (DYHKITMOHATLHOCTH OTPAaHUYEHO 0O BEMHOCTHIO



cywectByroueit [Ipupoasl. B cymecrByromei [Ipupone, nyaibHble 4aCTH U3HAYaIbHO
00BEMHBI U UX JaJbHEUIIIee pa3/ieieHue, Ha HOBbIE AyalbHbIE YaCTH, HEBO3MOXKHO.

[Ipu nyaneHOCTH, TH000€ HELEHTPAIBHOE B3aHMMO/ICHCTBHE, CO3/IAeT
BpalllaTeIbHOE JBM)KEHME. BpalieHne BKIIIOUaeT B3auMOICHCTBUE TI0 OCH yalbHOCTU
Y 110 HOPMaJIH K OcH. JlyaJbHOCTH HE MOTYT B3aUMO/ICHCTBOBATh 110 HOPMAJIU K OCH.
Jlist Takoro B3aumoaecTBUsl HeoOxoaum nocpeanuk. Hamuuue [psimoro u o6patHoro
MOCPEIHUKA, PA3ACISAIONINX TyalbHbIE YaCTH, OCIA0IISET MPOTUBOPEUHS U CO3AET
KpyroBOpOT, 3aMEHUB UM IpsiMOe IpoTuBopeure. Hanuune B KpyroBopoTe IByX
MOJISIPHBIX KOMIIOHEHTOB 1 MUHUMYM JIBYX IMIOCPEAHUKOB, CO3/JaCT BHYTPU CUCTEMBI
dbyHKIIMOHATEHOCTH. DYHKIIMOHAILHOCTH, B3aUMOJICHCTBYS MEX Ay CO00M, 00pazyroT
CUMOMO03 — MOJIOKUTEIBHYIO 00paTHYIO OTCPOUYEHHYIO CBsI3b. ClieI0BaTENbHO,
BO3MOYHOCTh BBOJIa HE3aMHTEPECOBAHHOTO MOCPETHUKA (OH IO HOPMAJIH, T.€. TOUYKa Ha
JIMHUSAX MIPOTHUBOIOJIOKHBIX HHTEPECOB), CHU)KAET YPOBEHb MPOTUBOPEUUA U CIIOCOOHO
MIPUBECTH K BO3HUKHOBEHHUIO CUMONO3a.

Bropoi#t npuHIMN 3T0 Iepexo ] KOJIMYECTBA B KA4ECTBO, T.€. CTPEMIICHHE
COXPAaHUTh CUCTEMY, TOTPEOICHNUEM MPUXOISIIETO UM UMEIOIIErocs MOoTeHIaa.
CrpemiieHne COXpaHUTh MPEIbIIYIIEe COCTOSTHUE Ha3bIBAETCS MHEPLIUSL.
CnenoBarenbHO, HHEPLUS, CBOUM ITPOTUBOAEUCTBUEM, CO3AAET KaUECTBEHHbIE
M3MEHEHHUs 1o ¢popMme U cBoicTBaM. MI3meHeHue 1o popme 1 CBONCTBAM 3TO
TpaHcpopMalus U MPUCIOCOOIEHHE.
Peanuzanus BTOporo npuHImna 3To pasaenenue B Ennnom, Ha QyHKIIMOHATBHBIE
gacTH. MaTeMaTHYEeCKH ATOT MPOIIECC ONMUCHIBACTCS OTPHUIIATEIIHHOW 0OpaTHOM CBS3BIO.

xy= (-)xx(-)y = const @)
Hns OOC xapaktepHa nmyabcanusa. B otinuunm ot kpyroBopoTa, coznantoro [1OC,
MyJbCAIUs TO3BOJISIET MEHSThH HAlpaBJICHHE.
IIpu y= -X ypaBHeHue (2) ©UMEET BapUaHThHI
-y?2 =const= (iy)>  -x®=const = (ix)>  y=(i)*x
KBaaparHast cTerneHb Mo3BOJISIET MIMETh pa3Hble 3HaKU TiepeMeHHbIX[5]. [TomsipHbIe
3HAKH MEPEMEHHBIX MMOKA3bIBAIOT CYIECTBOBAHKE MMPOTHBOIIOIOKHBIX IpoiieccoB [6].
KomriiekcHoe 4uciio | MoKa3blBaeT MaTeMaTHUECKOE OMMCaHue (PU3HIECKO
TpaHcpopMaIum, Kak Iepexo] B IoJoxeHnue Hopmais [7]. [IBa mepexoaa co3maror y
nepeMeHHo# 3Hak Munyc. Tpanchopmariust 3Haka (+) B 3HaK (-) CO31aeT €AUHCTBO
MPOTUBOMOJNIOKHOCTEH. Cie10BaTEeNbHO, ISl €IMHCTBA MPOTHUBOIIOIOKHOCTEH, TODKHA
OBITH BO3MOKHOCTh TpaHC(OPMAIMH KaXKI0W YacTH TyaldbHOU Mapbl, B KOMILJIEKCHOE
cocrosinue. [lo mpumMepy nyalbHOCTH, HA30BEM B3aUMHYIO 3aBUCUMOCTh
KOMILJIEKCHOCTBIO.
Hamr mup oTHOBpeMEHHO ITyalbHBIM U KOMIUIEKCHBIN. Ce10BaTENbHO, YpaBHEHUS
Y=-X U Y=COnSt/X ONUCBHIBAIOT OCHOBHBIE 3aKOHBI [Ipupoabl. OO6beaAnHUB
MaTeMaTH4eCKHUe OMUCAHUS MTOJIIPHOCTH U B3aUMHOM 3aBUCHMOCTH, TMOJTy4aeM

(ix)? +(iy)®>=const (3)

VYpasuenue (3), B IpAMOYTrOJIbHOM CHCTEME KOOPMHAT, OMUCHIBAET OKPYKHOCTH [8].
Pa3mep okpyXHOCTH OrpaHHueH BeJIUMUnHOM CONSt. CrietoBaTenbHO, MAaTEMaTHYECKOE
OTIMICAaHHE PEATBbHOCTH, JIOJKHO UMETh KOHKPETHBIE OTpaHUYCHHSI HIIM 3aMKHYTOCTh
CO3/aeT KOHCTAHTHI B IIUKIMYECKUX Mpolieccax. I Hao6opoT. Hamnyre KOHCTaHT,
yKa3bIBaeT Ha OTPAHUYCHHOCTh CHCTEMbI. B ypaBHeHuu (3) CONSt sBiIsieTCs KOHKPETHOM
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BeMunHOM. KOHKpPETHOCTH CO3/1aeT YCIIOBHS JIJIsl OJIMHAKOBOCTH MMAPaMETPOB CUCTEM:
MacCChI DJIEMEHTAPHBIX YACTHUIl, PABEHCTBA 3apsAJI0B U OJIMHAKOBOCTH Pa3MEPOB
HelTpuHO. OTCYTCTBHE KOHCTAHTBI CO3/aCT OTCYTCTBHE 3aKOHOB (DM3UKH M HAPYIITUT
teopeMmy Herep.

DU3NYECKHUI CMBICT OKPYKHOCTH:

1. OxpyXHOCTH TIO3BOJISIET CO3/1aBaTh KPYrOBOPOT M 3aMKHYTOCTh. [Iprxos mim yxon
MOTEHIMaJa B 3aMKHYTYIO CUCTEMY (M3MEHEHNE BETUYMHBI KOHCTAHTHI ), U3MEHSET
3aMKHYTYIO CUCTEMY 3BOJIFOLIMOHHO MJIM HHBOJIIOLIMOHHO, 00pa3ysl Cupajb. 3aMKHYTasl
CTIHpaJIb CO3/1aeT (pUrypy Top. DBOIIONMOHHOE Pa3BUTHE CIMPAIIU CO3/IAaeT ypoOopoc,
T.€. CIIUpalb U3 crmpaieii u B utore map. Koncranra B ypasueHuu (3) cozmaet
WHBApUAHTHOCTh U CHUMMETPHIO.

2. [TnockocTh 00er4yaeT BOSHUKHOBEHNUE KPYrOBOPOTA, TIOATOMY YacTh (PU3UYECKUX
MIPOIIECCOB JIETYE OMUCATh, KAK B3aUMOJICUCTBUE HA TUIOCKOCTHU WJIU TUIOCKOCTEH.

3. Eciu ypaBuenue (3) ONMUCHIBAET JIUTIC, TO TOPU3OHTAIBHBINA YIaCTOK 3JIMIICA CO3/1aeT
BHIMMOCTD CYIIIECTBOBAHUS TOJIBKO «IIPSIMBIX» MpoIieccoB. Perucrparust otnuyus
y4acTKa AJINICA, OT MPSMOM, CO3/1aeT «CMYTY» B IOHUMAaHUH.

KoMriekcHOCTh U3 JIMHUK CO3/1aeT IUIOMAlbh U MaTEMATHIECKA UMEET BU/T
(-x)(»)=(-y)(x)= const umu xy=(-x)(-y)= const, T.e. aqredpanuecKoe paBeHCTBO, B
Pa3HBIX KBaJIpaHTaX MPSMOYTOJILHOM CHCTEMBI KOOpAWHAT. Pacmoarasce,
OTHOCHTEILHO APYT Apyra Mo HOPMaH, KOMIUIEKCHOCTh B TyaJIbHOCTh
B3aUMO/ICHCTBYIOT KaK COMHOXKHUTENHN. BapuaHTOB yMHOKEHHUS 1Ba:

1 xxconst/x=const
[TocTosiHHAs BeIMUMHA, PU B3aUMOJEHCTBUM TyadbHOCTH U KOMIUIEKCHOCTH, 33/1a€T
YCIIOBUSA JUI CYLIECTBOBAHUS 3aKOHOB COXpaHEeHHUs. [IpyruMu cioBaMu, ypaBHEHHE
XXC/X=const onmchIBaeT OOIIKIi 3aKOH COXPAaHCHHS B3aUMOICHCTBYOIIHX
noteHuuanos [Ipupoast. Bee B Ilpupone tpanchopmupyercs, He BO3HUKAs U3 HUYETO
U He ucue3as OeccneHo.
KoncranTa, npu B3auMOJIeHCTBUU 1yaJTbHOCTH U KOMIUJIEKCHOCTH, SIBJISICTCS
abctpakTHOM BenmmurHON. OOpaTHBIM X0J0M NoJy4yaeM, uto Hama [Ipupoaa Bo3HUKIA
u3 AGctpakuun/Huuero u [lyctora 310 camoe noteHuuanbHoe, 4to ecth B [Ipupoe.
AOGCTpakLHIO JIerye BCEro ONMUChIBaTh A0CTPAKTHO — TaK BO3HUKIIA MaTeMaTHKa.

2
2 x/ (c/x) =x"/c
KBaipaTHas 3aBUCHMOCTb, ITPU B3aUMOICHCTBHH JyalTbHOCTH M KOMILUIEKCHOCTH,
CO3/IaeT YCIOBUS YCKOpeHus mporeccoB B [Ipupoje. MHTErpupoBanue, Takoro BUIa

IIPOLIECCOB, CO3/IAET BO3MOXKHOCTh 00pa30BaHuUs TPEXMEPHBIX (POPM.
HuddepenunpoBanue (pas3ieneHue) ITUX MPOLECCOB, CO3IaeT JIUHEHHYI0 3aBUCUMOCTb

xoJ1a Tiponecca. Hanuue nepeMeHHo# B ypaBHEHNHN Y =X° / ¢ TIOKa3bIBAET, UTO
[Toctosinnas = [lycToTa — 3TO HOJB/CIIEHA, ISl HBOTIOIMOHHBIX MPOIIECCOB

B [Ipupoze.

EctectBenno, B [Ipupose peanuzoBansl 06a BapuanTta, T.€. [lyctoTta aT0 Bee u Huuro.

Hy wu 4ro?
Teopuii B pusmke ceifuac MHOKeCTBO. UTO M3MEHHT B (PM3UKE NPEATIOKEHHbIH moaxoa?
Jlist oTBETa pacCMOTPUM IIOHUMAaHUE MPOLECCA ABUKEHUS BPEMEHH.



OBoJroLMS (IBUKEHUE) 3TO Pa3BUTHE: TOUKA — JIMHUSA (HENPEPBHIBHOCTh TOUKH 10
HOpMaJI) — TUIOCKOCTh (HENPEPHIBHOCTH JIMHUHU 10 HOPMAJIH) — 00beM
(HeTIpepBIBHOCTH TUIOCKOCTH 110 HOpMaNK) — ABIKEHHE o0bema. JIBikeHne oobema
BO3MOYHO B IIPOCTPAHCTBE U BO BpeMEHU. AOCTpaKIisl MaTEMATUKH [103BOJISIET
IIPUPABHATH JBUKEHHE IIPOCTPAHCTBA BO BPEMEHHU U JBM)KEHHUE BPEMEHHU B
npocTpaHcTBe. PaccMOTpuM BapHaHTHI:

1. JIBwrkeHue mpoCTPaHCTBA BO BPEMEHHU MOJAPOOHO PACCMOTPEHO B COBPEMEHHOM
¢uzuke u punocodun. Ecnu nmxercs Beenennas Bo BpeMeHH, BOSHHKAET 4-X MEpPHOE
IIPOCTPAHCTBO - BpeMsi MUHKOBCKOTO. B «ripocTpaHCcTBE — BpeMeHn» MHUHKOBCKOTO,
CYIIECTBYET BO3MOKHOCTh U3MEHEHHS HAlPaBJIEHUs U CKOPOCTH JIBUYKEHUSI BPEMEHHU.
Bo3MOXHOCTh U3MEHEHUs HalpaBiIeHUs IBUKEHUS BPEMEHH CO3/]a€T BO3MOKHOCTh
MyTEeUIECTBUS BO BpeMeHU. J{J1s myTenecTBusl BO BpeMEHU HE0O0XO0AUMO
CYyILECTBOBaHUE CBOEH BceneHHoM, B KaXJ0M MOMEHTE «Cerdacy, T.€. CyIleCTBOBAHUE
MHO>KECTBA OJIOK- BCEJICHHBIX.

2. lnst BceneHHOM, eciy ABIKETCS TOYKA BpeMEHH (HACTOSIIEe MHOTO MEHBIIIE CYMMBI
MPOLLIOTo U Oyylero), BO3HUKAET JIMHUS BpeMeHH. HanpaBienue qBU>XKeHHsI BpeMeH!
oT Oyayuiero, K IpouuioMy, CO3/1aeT «CTpeny» Bpemenu. [Ipu cymecTBoBanun
«cTpensl» BpeMeHH, BeceneHnHas Takasi, Kakyro Mbl ee HaOnro1aeM, T.e. Becenennas u
HACTOSIIIIee B €IMHCTBEHHOM 3K3eMIUIsIpe. J[BrkeHre BpeMeH! CO3/1aeT YCIOBUS IS
OCYILECTBJIEHUS BCEX MpoleccoB Bo Beenennoi. «Crpena» co3maaercs
tpanchopmarmeii oyaymiero B npomuutoe [9, C. 3-8]. «Ctpena» BpeMeHH He
Habmogaema, T.K. Bcenennas HaxoauTcsl B Touke HacTosiero. Hena0mionaeMocTh
«CTpEeNbD» BPEMEHH CO3/IaeT HEHAOII01aeMOCTh MPOLUIOT0 U BAPUAHTOB PA3BUTHS
Oynymero. EnmHCTBEHHOCTh BCEeHHOM 1 HACTOSIIETO, 3aMperiacT mepeMenieHne Bo
BPEMEHH.

Onopa TobKO Ha OJIMH BAPUAHT JIBUKEHHUS B I1Ape KIIPOCTPAHCTBO — BPEMSD»,
HCKJTIIOYAeT CYIECTBOBAHUE BTOPOTo BapuaHTa. Bo3HukaeT nuiaemma BbIOOpa U3 ABYX
B3aMMOMUCKITIOYAIONINX No3uluil. JIubo mpoctpancTBo BpeMs MUHKOBCKOTO U HET
«cTpensl» BpeMeHH. JInbo cyliecTByeT «CTpesiay BpEMEHH U MPOCTPAHCTBO — BPEMSI
MuHKOBCKOTr0 HEBO3MOkHO. Ho!

B npupone peanusyrorcsi Bce BapuaHTbl. BpeMs 1BUKETCS B IPOCTPAHCTBE.
[IpocTpancTBo nBUKETCS BO BpeMeHU. ClieJoBaTeNbHO, TPOCTPAHCTBO U BPEMS,
B3aMMOCBSI3aHHBIE CYIIIHOCTH. /{7151 B3aMMHOM CBSI3U, HE3aBUCUMBIX CUCTEM,
HEO0OX0IMMO MECTO KOHTAKTa UM TMOCPEIHHUK. Pa3MepHOCTh MOCpeIHNKA JOJKHA
COJIepKaTh Pa3MEPHOCTH BpEMEHU U MpocTpaHcTBa. [locpeqHuk He T0JKeH ObITh HU
BpEMEHEM HH MIPOCTPAHCTBOM U 00JIaaTh CBOMCTBAMU BPEMEHH U MPOCTPAHCTBA.
XapaKTepUCTUKON BPEMEHH SIBIISIETCS. HENPEPBIBHOE IBUKEHUE. J[11s mpocTpaHCcTBa
XapaKTepHO COCTOsIHME MOKOs. B mpenerne, mocpeaHuk J0KeH ObITh B IOKOE BO
BPEMEHU U NIEPEMELATHCS B IPOCTpaHcTBe. [locpenHuk 1ByX HeMaTepuanbHbIX
CYIIHOCTEH J0JKEH OBbITh HE MaTepHaIbHBIM. J[J1s1 KOHTaKTa B mape «BpeMs —
IPOCTPAHCTBOY, OCPETHUK JIOJDKEH ObITh 0WH. VI3 N3BECTHBIX SABICHUM, 3TUM
IapaMeTpaM COOTBETCTBYET CKOPOCTh CBeTa. Y TBepxkAcHUE: «CKOPOCTh 3TO HE
MaTepHalIbHBIN (PaKTOp MPOCTPAHCTBA U BPEMEHU» - 3BYUUT HepeasbHo. Ho B
MIPOCTPAHCTBE pacrojiaraeTcst MaTepusi, KOTopas o01aaeT CBOMCTBOM MPOCTPAHCTBA
(o6beMoMm). [l MmaTepun xapakTepHa B3auMHasl 3aBUCUMOCTb CKOPOCTH IepeMEIIeHuUs
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B IIPOCTPAHCTBE U CKOPOCTH JIBUAKEHUS BO BpeMeHU. Clie10BaTeNbHO, PE3YAbTUPYIOLIast
CKOPOCTH CYILIECTBYET M SBIISICTCS OCHOBOIIOJIATAIOUTNM (DAKTOPOM MHPO3JIaHHSL.
B cranmronapHoi BeeneHHON, TOCPEAHUK HHBAPUAHTEH, €CIIM MUHBAPUAHTEH TEMI
BpeMeHHU. B pacmupsronerics BeenleHHON, OCPEIHUK UHBAPUAHTEH, €CIIH,
OJIHOBPEMEHHO U COOTBETCTBEHHO, U3MEHSIETCS BTOPOM MapaMeTp — TEMIT BpEMEHH.
[IpeobpazoBanue JlopeHIia onMcrIBaeT MPOTIOPIUOHATBHOE COKPALICHHE PAa3MEPOB U
YMEHBILIEHHUE TEMIIA BPEMEHU CUCTEMBI, C YBEJIMUEHUEM cKopocTu. U3 aToro cienyer
BBIBOJI O IMIOCTOSIHCTBE CKOPOCTH CBETA, HE3aBUCUMO OT U3MEHEHUI BO BHEIIIHEM MUPE.
[Tpu mocTostHCTBE CKOPOCTH CBETAa HEOOXOAUMO YUUTHIBATH (PAKTOP IBOITIOIUOHHOTO
W3MEHEHHUS TEMITa BPEMEHH.
Co cxopocTbio cBeTa IBUKYTCS (OTOHBI U 3JIEKTPOMArHuTHOE n3iyueHue. B gporonax,
JIBUKEHHE BPEMEHU OCTAaHOBJIEHO, T.€. (POTOHBI HECYT MH(OPMAIUIO O MPOLLIOM TEMIIE
BpeMeHH. DBOJIIOIIMOHHOE U3MEHEHHUE TeMIIa BpeMeHH BO BceneHHo, n3MEHsIeT CIEKTp
u3iydeHus: atoMoB. Mcnonb3ys nanueie ot addexra lomnepa, Toapko Kak d¢dexra ot
pacmupenus: BeeneHHoH, nojlydaeM HCKaKeHHUE pealbHOTO onucanus coobiTuil. Kakoe
HCKaX€HUE HaJl0 yUuThIBaTh? [IpocTpaHCTBO paciiupsiercs, TEMI BpeMEH!
YBEJIMYUBAIOTCA. YBEIMUEHUE TEMIIA BPEMEHH 3TO POCT YaCTOThI AJIEKTPOMArHUTHOTO
u3ydeHus: atoMoB. Cie0BaTeNbHO, s (POTOHOB M3 MPOIIIOTo, OyIeT HaO 0 aThCs
«KpacHOE€» CMEIIEHNUE N3TyYeHHs aTOMOB.

Ecnu B mpupoje cocyiiecTByeT «CTpesiay BpeMEHHU U MPOCTPaHCTBO-BpEMS
MUHKOBCKOTO, TO KaK 3TO pean3yeTcs ?
Cmena coObITHI, IEMOHCTPUPYET CYIIIECTBOBAHHUE «CTPEIbI» BpeMeHH. «CTpernay
BPEMEHH CO3/1aeT MOCIEI0BATEIbHOCTh COOBITHIM U MPUUNHHO-CIIEACTBEHHYIO CBSI3b
coObITHii. POCT «cTpenbny BpeMeHU COXpaHseT pe3ysibTaThl MPOLIECCOB MPOIILIOTO.
Cy1iiecTBOBaHKE MPOCTPAHCTBA-BpeMEHH MUHKOBCKOTO MO3BOJIIET U3MEHATHCS TEMITY
BPEMEHH U CYIIECTBOBATh OOPAaTHOMY X0y BpeMeHH. I3MeHnenue reMia BpeMeHH,
CO3/aeT B KAKJIOM MOMEHTE «ceiuac», CBOM TeMIl BpeMeHH. JTO MpoIle, YeM UMETh
MHO>KeCTBO BceleHHBIX, B KaXJI0M MOMEHTe «ceiyacy. Mi3menenue 6anaHca B nape:
TEMIT BpEMEHH — IPOCTPAHCTBO, MTO3BOJIET CYIIECTBOBATh BOSMOXHOCTH MEPEMELICHUS
B IIPOCTPAHCTBE, IPU COXPAHEHUU IBWKEHHS BO BpeMeHU. Bapuaiuu HanpaBieHUs
MIPOLIECCOB, MPH JABHKEHUS «CTPEIbDy BpeMEeHH BO BcesleHHOH, 03BOJISIOT UMETh
BO3MOYHOCTH Pa3IUYHBIX BAPUAHTOB OyIyIIETO.
Cy1iecTBOBaHKE IPSIMOTO U 0OpaTHOTO X0/1a BPEMEHH CO3JayT Pe3yIbTUPYIOIIEe
3HauYeHHUE U OTCYTCTBUE 2PPEeKTOB B cyliecTBYIoIei npupoe. OOpaTHblil X0
BpPEMEHHU JIOJDKEH ObITh U HE OBITh, T.€. COCYIIIECTBOBATH C MPSIMBIM XOJIOM BPEMEHH.
Kak moxeT BO3HUKHYTh 00paTHBIN X0 BpeMeHu? OOpaTHBIN X0/ BpeMEHU BO3HUKAET,
KaK POTUBOJIEHCTBUE U3MEHEHHIO CYILIECTBYIOLIEMY TeMITy BpeMeHu. 1o cpaBHeHMIO C
CYILLECTBYIOIIUM TEMIIOM BPEMEHH, U3MEHEHUE TEMIIA BPEMEHU, SIBJIAETCS
MUKpPOCKOTIHYECKO# BennunHOU. [ToqunHssach 00111eMy mpoieccy IBHKEHUsI BpEMEHH,
MPOTUBO/ICUCTBUE BO3HUKAET HA MUKPOYPOBHE, CO3/1aBasi CII0KHOCTH B IOHUMaHUU
MPOLIECCOB B SAPE aToMa.

3akio4eHue.

[Tokazano, uTo peanbHOCTH [Ipupoasl TpeOyeT orpaHnueHUe MPUMEHEHHUS a0CTPaKTHOU
MaTeMaTuKu. OTCYTCTBHE paMOK OIMCAHUS PEATbHBIX MIPOLIECCOB, CO3/1ANI0 U3
MaTEeMAaTHKH, aHAJIOT aJIBOKATCKOM JEATENbHOCTH. 3aJaueld MaTeMaTUKU CTAaHOBUTCS



JIOKa3aTeIbCTBO MPABOTHI, IPEICTABICHHOTO B3IJIsIa Ha CylIecTBYrommid (akt. Jlis
OTIpe/IeNIeHUs] OTPAHUYCHUN PACCMOTPEHBI YPAaBHEHUS TIOJIOKHUTEIIBHOMN 1
OTpUIATENILHOM 00paTHOM cBsi3u. ClIeaH BBIBOJ O CBSI3M KOHCTAHT, C IUKIMYHOCTHIO
MIPOLIECCOB M IUKJIMYHOCTH MPOIECCOB C KOHCTaHTaMU. ITHOpUPOBaHKE TUKITUIHOCTH,
CO3JIaeT MPSIMOJIMHEIHOE ONMCcaHne nporeccoB. CTpemileHHe COXPaHUTh
MPSIMOJIMHEHHOCTD, BE/IET K YCIIOKHEHHIO 00BSICHEHUH TIporieccoB. CliemaHbl BBIBOIBI:
Houb B 1yanbHOCTH OMHUCHIBAET HEUTPAITh, C KOHKPETHBIMH HE TyaJIbHBIMHU
napaMeTpamu, a He MaTeMaTHYeCKYI0 a0cTpakiuio. [IpuMeHss abcTpakiuto
(MaTemMaTHKYy), HaJI0 MPUACPKUBATHCS peaabHocTel. M Haobopot. OnucaTth peaabHOCTh
0e3 abcTpakiuu (0Opa3a CIOBECHOTO, BU3YAILHOTO WJIM MaTEMaTHYECKOTO),
HEBO3MOXKHO. DTO MOKa3aHO MPUMEHEHHEM YpaBHEHUH, B cTaThe (Prrocodckoro
HaIpaBJICHUS.
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