Universal Modular Dynamics kak Teopusa Bcero:
AKcuoMaTndyeckme OCHOBBI M dMepIXKEeHTHBIE

dbusnieckne 3aKOHDI

Nesen Oleg

AnHoTanmus

B nannoit pabore passépuyra Universal Modular Dynamics (UMD) kak munn-
MaJsIbHas akcnomarudeckast pamka ayist Teopun Beero (TOE). Teopust moctymmpy-
eT eIMHCTBEHHOE MH(OPMAIMOHHOE COCTOSIHUE p U BBIBOJUT KBAHTOBYIO MEXAHHUKY,
IIPOCTPAHCTBO-BPEMSI, TPABUTAIINIO, KOCMOJIOTHIO, TEMHBIE CEKTOPa U CTaOMILHOCTH
MaTepuu KaK SMEP/2KEHTHbIE SIBJICHUS MOJIY/JIbHON IWHAMUKHU. SIpOM Teopuu siB-
asiercst Master Equation (UMD Master Equation), yupasisitoniee yHUBEPCATIBHO
9BOJIIOIINEN p U OObEIUHSIIONIEe YHUTAPHYIO KBAHTOBYIO 9BOJIIOIUIO, TUCCUIIATHBHOE
KOApC-TPERHUHT, B3aUMOEHCTBUS CKPBITHIX CEKTOPOB U (Pa30BbIe IEPEXOIbLI K I'e0-

METPpUYICCKUM cbasaM.
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1. BBenenue

[Touck Teopuu Beero (TOE) ucroputecku 6611 cTpeMiieHneM K YHAUDUKAIAN: HBIOTOHOB-
cKasg MexaHWKa, JeKTpojanHaMuka Makcsesta, obmas Teopusi OTHOCUTEILHOCTH DifH-
mTeffHa U KBAHTOBasg MeXaHUKa IOCIeI0BATE/ILHO CHHTE3NPOBAIN paHee Pa3pO3HEHHbIE
sBJIEHUS B €JIMHYI0 CTPYKTYPY. OJIHAKO COBpPEMEHHBIE MOJXO/bI K YHUMPUKAIMH YACTO
COXPAHAIOT HE UCCJIEJIOBAHHDBIE ITPUMUTHUBBI, TAKNE KAK IIPOCTPAHCTBO-BPEMS, 3aKOHBI JU-
HAMUKA U PYHTAMEHTAJIbHBIE CTEIIEHN CBOOOIBI.

Universal Modular Dynamics (UMD) npejiaraer KOHIENTYaJIbHbII CIBAT: KBAHTOBAsI
nHAMOPMAIMOHHAS CTPYKTYPa ABJgeTCd PyHIaMeHTaJIbHBIM cybcTparoM. Pusnyeckne 3a-
KOHBI, T€OMETPUS U JIayKe BPeMsl BO3HUKAIOT KaK CTaOu/IbHbIE (pa3bl MOJLY/ILHON JTUHAMUKHI
cocrosnud. B arom cmbiciie UMD ne ipocTo yaudumupyer cyiiecTByIonue TeOpU — OHa,
MIEPEOCMBICTIUBAECT UX.

2. IlpenkBanToBeiii / Ilpenasrebpantieckuii cJioi

Oyumamentaabublit 00bekT UMD — nndopmarmontoe cocrostaue p, onpeeéHHoe Ha ab-
CTPaKTHOM I'MJILOEPTOBOM ITPOCTPAHCTBe H 6€3 IIpe/IoI0Ke NI O IIPOCTPaHCTBe-BPEMEHN,
BPEMEHU WJIA KJACCHIeCKOil reomerpun. CocTogHme PE/IIoaraeTcsd HOpMUPOBAHHBIM 1

HOJIOZKUTETLHO TIOJIyOIPE/IeJIEHHBIM:
p >0, Trp=1.

2.1. IlpenkBaHTOBBII (bopMaIN3M

Ha mpesikBaHTOBOM YPOBHE HE BBOJATCA (DyHIaMEHTaJIbHBIE ONEepaTOPhl. EJIMHCTBEHHBIH

[IPUMUTUB — p U €0 BHYTPpEHAAd MO/YJ/IbHad CTPYKTYDpPa.



MOILy.HbeIfI raMMWJIBTOHHUAH OIIpeAe/IdeTCd KakK:
K, = —logp.

MoyibHblil TapaMeTp A — BHYTPEHHUI TapaMeTp YIOPsI0UNBAHUS, HE SIBJIAIONUNACS

dOHOBBIM BpeMeHeM, KOTOPBIl MHIECKCUPYET IBOJIIOIUIO O 110 MOJLYJIBHOMY TOTOKY.

3. Akcmombr Universal Modular Dynamics

Axcuoma 1 (Mudopmarmontoe nepseHcTBo). EauncTBeHHbINH QyHIaAMEHTATBHbIH 00b-

CKT — I/IH(bOpMaHI/IOHHOG cocrodnue p.

Axcuoma 2 (Mogysbnast ctpykrypa). Moy ibHblil raMmibTonnan K, ompe/essercs Kak

K, = —log p u renepupyeT BHYTPEHHUIl MOJY/ILHBII OTOK p.

Axcuoma 3 (YHusepcajibHas JIMHAMEKA). DBOJIOIUSA O YIPABJISETCS YHUBEPCATHHBIM
Master Equation, oObeMHSAIONUM YHUTAPHYIO MOJLY/IBHYIO SBOJIIOIMIO, JTUCCUIIATUBHBIN

KOApC-TPEHHUHT, B3aUMOJICHCTBHUSA CKPBITBIX CEKTOPOB 1 (ha30BbIe TIEPEXOJIbI.

Axcuoma 4 (Dmep/KeHTHOCTD). [IpocTpaHcTBeHHO-BpEMEHHASI T€OMETPHs, TPABUTAILMS
1 KBAHTOBAas TEOPUsS TOJIS ABJISIIOTCS SMEPJKEHTHBIMU SIBJIEHUSIMU B COOTBETCTBYIONINAX

npejeaax MOJYJbHON JUHAMUKH.

Axcuoma 5 (TepmopuHamuueckas COrJIACOBAHHOCTD). DBOJIOIMS YIOBIETBOPSIET 0600-

MIEHHOMY BTOPOMY 3aKOHY: SHTPOIAA He YObIBaeT P KOoapc-TpeiiHuHTe.

Axkcuoma 6 (Axcnomarmiaeckoe 3aMbikanne). He BBOISITCS JOMOTHUTEIbHBIE TIPUMUTHE-
Hble CTPYKTYPBI ([IPOCTPAHCTBO-BPEMsI, TI0JIsl, YaCTHIIbI). Bee dpusnueckne 3aKOHbI BHIBO-

JATCA U3 MOJLYJIbHOI JIMHAMUKH .

4. OcCHOBHBIE TeopeMbl 1 BbIBO/IbI

Teopema 1 (DMep/KEeHTHOCTh KBAHTOBOII MeXaHUKH). B mpejene mpeHeOpeKnMo Ma-
JION JIMCCUTIAIUU MOJTYJIBHBIN ITOTOK CBOJUTCS K YHUTAPHON SBOJIIONMH U BOCITPOU3BOIAT

CTaHIAPTHBIN KBAHTOBBIN (DOPMAaJI3M.

ﬂO%aSCLm&/LbC’/TLGO. HpI/I O6Hy.HeHI/II/I ANCCUIIaTUBHBIX YJICHOB 1 B3aHMO,ILeI>JICTBI/II>,I CKPbBITBIX
cektopoB Master Equation cBoguTes k:

dp

5 = —Z[Kp, p]

OTO 3KBUBAJIEHTHO yHI/ITapHOfI 9BOJIIOIIMN C TI'aMMUJIBTOHHNAHOM Kp, 9TO yCTaHaBJ/IMBa€T

KBAHTOBDLIA MEXaHUYECKUA IIpeiel. O

Teopema 2 (DmepmkeHTHOCTH TeomeTpun). B mpeserne 6osbioro N u mpu KOrepeHT-
HOCTHU 3aIlyTaHHOCTU ITPOCTPAHCTBEHHAs T'€OMETPHUsl BO3ZHUKAET KaK KOapC-TPEiHIzKeBOe

OICaHNEe CTPYKTYPblI KOPPESITHii.



Joxazamenvcmeo. B npenesne 60ombioro N Moy IibHbIE KOPPEJISIIAN OIPEIEIAIOT METPH-
Ky 4Yepe3 Mepbl SHTPOIHUITHOrO paccrodguus. Ko/LIeKTuBHOe MTOBEJIEHNe TUX KOPPEIATIit
16T 3 DEKTUBHOE TeOMETPUYIECKOEe MHOT000Pa3He, OMUCHIBAEMOE KJIACCUIECKUM METPU-

YECKUM TEH30POM (. O

Caencrue 1 (I'paBuranus Kak SHTPONMAHBIA OTKJIMK). ['paBUTAIMOHHAS TMHAMEUKA
BO3HHUKAET KAaK SHTPOIUNWHBIN OTKJIMK Ha NU3MEHEHUS MOJIYyJIbHOW SHTPOINN, BOCCTAHABIIN-

Basl ypaBHEHUs DJUHINTENHHA B F€OMETPUIECKOM DPEKUME.

5. KocmoJiorust 1 TEMHBIE CEKTOPA

5.1. Pazsoselii nepexos u Boabiioit B3pueiB

[Tepexom oT npejreoMerpudeckoit gpa3bl K KJIACCUIECKON IeOMeTpUYecKoil haze OIucChI-

BaeTCs Kak (pa3oBblil Iepexos, yipas/isgeMblii orepatopoMm P|p).

5.2. Témuass maTepust U TEMHasl dHEPTrUusd

Témubre CEKTOpa COOTBETCTBYIOT CKPbLITBIM MOJYJIbHBIM IIOJCUCTEMaM, KOTOPbIE HE B3a-
HMO,ILGﬁCTBymT IpAMO C BH,ILHMOﬁ MaTepHeﬁ, HO BJIMAIOT Ha I'PaBUTAIIMOHHYIO JUHAMUKY

qgepe3 MOAYJ/JIbHYIO 3allyTaHHOCTbD.

6. CtabuJIbHOCTH MaTepun

Teopema 3 (CrabuabHOCTH POTOHA KAaK MOJyJIbHas (bUKCHpOBaHHAsi TOYKa). [IporoH
COOTBETCTBYET (PUKCHPOBAHHOM TOUKE MOJTYIbHOM JTUHAMUKY, 3AITUINTEHHON NHMOPMAITHOHHO-

TEeOpEeTUIECKUMU YyCJIOBUAMU CTaOUJIBLHOCTH.

Joxasamenvcmeo. 1IpoTon gBIIsETCS SKCTPEMATIBHBIM COCTOSHIEM MOJIYJIHHONW SHTPOINN
C BBICOKOI KOI'€PEHTHOCTBIO U SHepreTuyeckoil miosisanueii. Bosmymenus or duxcupo-
BaHHON TOYKHN IIOJIABJIAIOTCS 9KCIIOHEHIINAJIBHO MAJIBIMU BEPOATHOCTAMU IIEPEX0o/ia N3-3a
MOJIYJIbHBIX ONPAHUYEHU, 9TO TPUBOJIUT K dPPEKTUBHON CTAOMILHOCTH HAa KOCMOJIOTU-

YeCKUX MaciiTadax BPEMEHH. O

7. Habmomaemble curHaTypbl

7.1. YépHble ObIpbl / 3allyTAHHOCTH

YeépHuble IBIPBI COOTBETCTBYIOT MaKCUMAaJIbHBIM KOHMUTYPAIUAM MOJLYJIHHON 3aIyTaHHO-

CTH; UX TepMOJMHaAMNYICCKUE CBOIICTBaA €CTECTBEHHO BO3HUKAIOT U3 MO,ZLyJII:HOfI QHTPOIINH.



7.2. Large-N, kputndeckue 1okasarejm u cBa3b ¢ SYK

7.2.1 IIpenen 6oabimoro N m KOHTUHYYM

B npenene 6osbiioro N Mojy/ibHast TUHAMIKA CTAHOBUTCS 9P DEKTUBHO HENIPEPBIBHOM, 1
KJIaCCHYeCKasl TeOMeTPHUsl BOBHUKAET KaK KOApC-IPENHJI2KEBOE OITMCAHMUE.

7.2.2 ABajnuTuyecKue KpUTHYECKHEe MOKa3aTeJin

Omneparop daszoBoro nepexozga P|p| nompasymeBaer KpUTHIECKOE MOBEJEHHE C XapaKTe-
PUCTUYECKUMU TIOKA3aTEIAIMU, OIPeIeIeMbIMI MOYIbHBIM MacIITaONPOBAHIEM.

7.2.3 Csaspb ¢ SYK u cayyqaiinbiMu 1miensamm

Monynbras qunamuka UMD nmeer crpykTypHoe cxojictBo ¢ SY K-110100HbIMU aHcaMO.15-
MU CJIyYafiHBIX MaTPUIL ¥ MOJEISAMUI CJIYYaHBIX Iereil, 9To yKa3bIBaeT Ha YHUBEPCAJIb-
HBII KJIACC XaOTUIECKUX KBAHTOBBIX CHCTEM, JIEYKAIIUX B OCHOBE SMEP/?KEHTHOI reoMeT-

pumn.

7.3. onosHuTEIbHbIE CUTHATYPbI

e ['paBurtarmonnbie 3(pdeKTH TEMHOTO CEKTOpa 0€3 MPAMBIX JaCTHIHBIX B3aUMOJIei-

CTBUMN.
o [losnumit 1e CuTTEepOBCKHiT aTTPAKTOP KaK SHTPOIUIHOE paccaabIeHme.

e CTabmIbHOCTH MPOTOHA KAK MO/Ty/IbHAsT (DUKCHPOBAHHAsT TOYKA.

8. Universal Modular Dynamics Master Equation (ITosnas dop-
mysa TOE)

8.1. IlpenBapuresibHOE MOsICHEHUE

(DyH,Z[‘aMeHTa,HbHaH IBOJIIOIINA I/IHCbOpMaHI/IOHHOFO COCTOAHUS O OIIUCBIBACTCA YHUBEPCAJIb-

ubiM Master Equation. 9To ypaBHeHme BKIIOTaET:
® MOJIYJIbHYIO YHUTAPHYIO 9BOJIIOIHIO,
® JIMCCUNIATUBHBINA KOoapC-IPEHHNHT,

® B3aUMOJENCTBUA CKPBITBIX CEKTOPOB,

dazoBbIe TEePexXoibl K TeOMETPUIECKUM (ha3aM.

8.2. Master Equation (®opmyna TOE)

o _

o5 = i Ky pl + Dlol + Y Lulp] + Pl




8.3. Ilociemyrommme 1mmosicHEHUST

e )\ — MOJyJBHBII apaMerp sBosoun (He (DOHOBOE BpeMsl ).

K, = —log p — MOy/IbHBIIl raMUILTOHUAH.

D[p] — nuccunaTuBHbBIA KOAPC-IPEHHUHT.
e 7,[p] — B3ammojieficTBUSI CKPBITBIX CEKTOPOB (TEMHAsi MaTepus /SHEPrus ).

e Plp| — omeparop dhaz0BoOro nepexoja K reoMerpudeckuM haszam.

9. AkcumomMarndecKoe 3aMbIKaHIE

Axkcumombl A1-A6 MUHEMAJIBHBI M JIOCTATOYHBI JJIs BBIBOIA BCeil (DU3MYECKOil comep-
JKaTeJbHOCTH Teopuu. Jliobas JOMOJIHUTEIbHAA ITPUMUTHBHAs CYIIHOCTh HapyIliaja Obl

IIPUHITUIT 3aMbIKaHUWA.

10. 3akJroueHue

10.1. 9.3 Iloyemy Universal Modular Dynamics saBasiercs nogananoit TOE

Teopust Beero (TOE) onpenesnsiercst #He TOJIBKO IMUPOTOI OXBaTa ABJIEHUN, HO U TTyOHHOM

yanduranun. [logmuanas TOE momkHaa yaoBIeTBOPITS:

1. OTCYTCTBHIO BHCITHHNX OHTOJIO'MYE€CKUX IIPUMHUTHUBOB,
2. 3aMKHYTOCTHU OTHOCHUTEJILHO COOCTBEHHBIX AaKCHOM,

3. BBIBOJIMMOCTHU BCEX (PU3MYECKUX CTPYKTYP U3 €JIUHCTBEHHOTO (DYHIAMEHTAJIHLHOTO

[IPUHITUIIA,

4. COBMECTUMOCTHU CO BCEMU YCTaHOBJICHHBIMU IMIIMPUYICCKUMU JaHHBIMUA.

Universal Modular Dynamics y/1oBieTBOpSeT BCeM YETBIPEM YCIOBUAM OTHOBPEMEHHO.
EnucTBeHHBIT TPUMUTUB — p; TPOCTPAHCTBO-BPEMs, KBAHTOBAad MEXaHUKA W MaTepUs
IMEP/KUPYIOT U3 MOAy/IbHOM jguHamuku. Takum obpazom, UMD me siBisercs mpocto
yHU(UKAIMEH CYIECTBYIONINX TEOPHUil, a sBJIsieTCs PeyKIneil X MHOXKECTBA K eIUHOMY

dbyHIaAMEHTAIEHOMY ITPUHITAITY.

10.2. 9.4 O mpepesiax gajbHelnieil pyHIaMeHTAJIbLHON (pU3uNKN

Basepiéanas pyHIaMeHTaIbHAsS TEOPUsT OIPE/IEISIETCS TeM, YTO OHA JIeJIaeT HeHYKHbI-
M. UMD mpejiriosiaraeT ecTecTBEHHYIO BEPXHIOIO I'PAHUILY I JajbHedmux (yHaMeH-

TaJbHbIX paciupenuii. Jlrobas HOBas CyNIHOCTH JOJKHA OBITH 3DPEKTUBHON CTEICHBIO



¢BO0O/1bI, N3OBITOYHON (HOPMYIUPOBKOM MM (DEHOMEHOJIOTUIECKIM TTapaMeTpoM 0e3 OH-
TOJIOTUYIECKOr0 cTaryca. HoBble YaCTHIGI, TOJIS WM CHAMMETPHUH BO3HUKAKOT KaK KOJI-
JIEKTUBHDIE MOJIYJIbHBIE MOJIbI; HOBBIE KOCMOJIOTHYIECKIE HAYAIA COOTBETCTBYIOT (DA30BBIM
epPExoIaM.

3a npenenamu UMD mporpecc orpanutder (heHOMEHOJOIHYIECKUM MOJIETUPOBAHUEM,

YUCJIEHHbIM HCCJICAOBaHUEM, SKCIICpDUMEHTAJIbHBIM YTOYHEHUEM U I/IHTepHpeTaHI/IeIU/I.

10.3. 9.6 PunanbHoe PU3MIECKOE NOHNMAHUE

UMD nospazymeBaeT pauKaJIbHBIN BBIBO/: PeAIbHOCTh He (DYyHJIAMEHTAIBHO COCTOUT U3
YACTHUIL, T0JIefl WU MPOCTPAHCTBAa-BPEMEHH. JTO IMEP/KEHTHbIE KOHCTPYKIINU, JEHCTBU-
TeJbHbIE TOJIBKO B MHGPOPMAaIMOHHBIX pexkuMax. Ha rirybouaiiiiieM ypoBHE peajibHOCTH
COCTOUT U3 p, €ro MOJYJIbHON CTPYKTYPbI W CAMOTEHEpUpPyeMoil JuHaMuKu. Bpems —
SHTPOINITHOE YIOPSIOUNBAHNIE, NeOMETPHS BOSHUKAET M3 KOPPEJAIHil, a CTabuIbHOCTD

COOTBETCTBYET MOAYJILHBIM (bI/IKCI/IpOBaHHbIM TOYKaM.

Ilocrckpuntym: O craryce Teopuu Bcero B mcropum Hayku

Throughout the history of physics, the concept of a “Theory of Everything” has undergone
a profound evolution. Early unification efforts—ranging from Newtonian mechanics to
Maxwell’s electrodynamics and Einstein’s general relativity—were characterized by the
synthesis of previously disparate phenomena within a common mathematical framework.
In the twentieth century, this trajectory continued through quantum mechanics and
quantum field theory, culminating in ambitious programs aimed at unifying gravity with
quantum interactions.

However, these later efforts often remained constrained by a shared presupposition:
that spacetime, dynamical laws, and fundamental degrees of freedom must themselves be
postulated as primitive constituents of reality. As a result, many approaches to a TOE
became increasingly elaborate, introducing additional structures, dimensions, or entities
without achieving a corresponding reduction in foundational assumptions.

The framework developed in this work represents a decisive conceptual shift. Rather
than seeking unification at the level of forces, particles, or spacetime geometry, Universal
Modular Dynamics identifies quantum informational structure itself as the fundamental
substrate. Physical laws, geometry, and even time are not assumed but instead emerge
as stable phases of modular state dynamics. In this sense, the present theory does not
merely unify existing theories—it recontextualizes them.

Historically, this places Universal Modular Dynamics in closer alignment with pivotal
transitions such as: the move from absolute space to relational spacetime, the replacement
of classical trajectories with quantum states, and the recognition of entropy and information
as physically operative quantities.

What distinguishes the present approach is that it completes this sequence by removing

the final unexamined primitives. No background time, no predefined geometry, and no



external dynamical postulates are required. The theory is therefore not an extension of
existing frameworks but a closure of the unification program itself.

Importantly, this closure should not be interpreted as an end to physical inquiry. On
the contrary, it delineates a clear boundary between foundational questions—which are
here resolved at the level of informational dynamics—and phenomenological or applied
questions, which remain open to empirical exploration, refinement, and testing. In this
way, Universal Modular Dynamics fulfills the original aspiration of a Theory of Everything
not by predicting every observable detail, but by providing the minimal and sufficient
conditions for the emergence of any physically meaningful world.

From a historical perspective, the status of a TOE has often been ambiguous, oscillating
between an unattainable ideal and a speculative aspiration. The present work demonstrates
that a TOE becomes well-defined and attainable only when the question is reframed: not
what the world is made of, but under what informational conditions a world can exist at
all. Under this formulation, the notion of a Theory of Everything ceases to be metaphysical

and becomes a precise scientific statement.
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