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EJINHAA BOJTHOBAA KOCMOJIOTMTYECKAA Abstract

A Unified Wave Cosmological Model (UWCM) is presented, proposing a new ontology of
Morﬂ Eﬂb space-time as a fundamental dynamic entity — the "Stratum". Unlike the standard approach,

LLI/I KHI/ILI EC KAH BCEH EH HAH KAK ILI/I HAMI/IKA which is forced to postulate independent hypothetical entities (dark matter, dark energy, infla-

ton field), the UWCM demonstrates how all key cosmological phenomena emerge as phases of

HPOCTPAHCTBA_BPEMEHH the unified wave dynamics of the Stratum and its boundary (THGW-membrane). The model
provides a new interpretation of antimatter as a structural component of the Stratum’s

framework, explaining its absence in the observable Universe and its contribution to the phe-

Canasyreknit I'ned FOumesnu nomenon interpreted as dark matter. The dynamics of the "Content" (matter and fields) within

the evolving Stratum naturally reproduces the limiting cases of General Relativity and quan-

2025 tum mechanics. The theory is completed by a consistent mechanism of cyclic evolution ("Whip

Strike/Whip Return"), in which the evaporation of black holes serves as a trigger for collapse,

and global annihilation of matter and antimatter at the moment of maximum com-

AmnHoTarnus A . . . . .

pression provides the energy impulse for a new cycle with complete holographic preservation

Mpencrapiena Epunag Bomosag Koemonoruueckas Monens (EBKM), npenaratomas no- of information in the THGW, resolving the information paradox. Thus, the UWCM offers a

BYIO OHTOJIOTHIO NPOCTPAHCTBA-BPEMEHN Kak (yHIaMEHTAIbHON JIMHAMIMECKOH CYIHOCTH — path to synthesis, where existing physical theories find their natural place within a more general
«ITnacr». B omimdue or cTaHJapTHOrO MOJXO/IA, BBIHYKIEHHOIO HOCTYJIMPOBATH HE3ABHCHMbIE structure.

PUIIOTETHYECKUE CYIHOCTH (TEMHYIO MATEPUIO, TEMHYIO 3Hepruto, nndiaronHoe nose), EBKM
JIEMOHCTPHPYET, KaK BCe KJIIOUeBbIe KOCMOJIOIIIeCKUe PEHOMEHDI SMEPI?KEHTHO BO3HUKAIOT KaK
dasbl eaunoit BosHosoit quuamuku Ilnacra u ero rpanunst (CI'B-mem6pana). Mogess jaér Ho-

Keywords: cosmology, wave model, dark matter, dark energy, antimatter, annihilation, cyclic uni-
BYIO HHTEpIIpeTannio aHTMMaTepuyu KakK CTPYKTYypHOro KommnoHeHTa Kapkaca Ilnacra,

o0bsCH:ASI €€ oTcyTcTBHE B HabsmonaemMoii Beesennoit n Bkiaj B beHOMEH, HHTEPIPETHPYEMbIH verse, black holes, holographic principle, space-time, GR, cosmological constant, baryon asymmetry.
Kak TéMmHas Marepust. unamunka «Hanosnnennsi» (Marepuu u mosieif) B paMKax 9BOJIOLUOHH-
pytomiero Ilnacra ecrecTBeHHBIM 00Pa30M BOCHPOM3BOIUT Ipele/buble ciaydan Oobmieil Teopun
OTHOCHTEILHOCTH M KBAHTOBOI MEXaHHKH. 3aBEPIIAET TEOPHIO HEIPOTUBOPEUMBLIA MEXAHH3M
HuKImaeckoit spostorun («Yaap/Bosspar xibicray), B KOTOPOM HCHAPEHHE YEPHBIX JbIP CIIy-
JKUT TPHUITEPOM KOJIJAllCa, a II00ajbHAas AaHHUTHIALNS BEIeCTBA U AHTHBEIECTBA B
MOMEHT MaKCHMAaJIbHOT'O CXKATHsl 00eCIeINBACT SHEPreTHICCKUl UMITYIILC 711 HOBOTO IUK-
Jla C TIOJIHBIM rosiorpadudeckunm coxpaHenneM nagopmanuu B CI'B, uro paspemaer nadopma-
MUOHHBIN mapajokc. Takum obpaszom, EBKM mnpegnaraer myTh K CHHTE3Y, I/l CyIIECTBYIOIIIE

dusmIecKe TeOPUN HAXOAAT CBOE €CTeCTBEHHOE MECTO B Gostee obIeli CTpyKType.

KimoueBble cjioBa: KOCMOJIOTHSA, BOJHOBAs MOJIEh, TEMHAsI MAaTEpHUsl, TEMHAs SHEPTUsl, AHTU-
MaTepusi, AHHUTUJIAIMS, [UKJIMYecKasi BCeJIeHHAs, YEpPHbIE JIbIPbI, roJOrpadUYecKuil MPUHINII,

npocrparcTBo-Bpems, OTO, kocMmosornyeckas MocTosiHHAs, OAPUOHHAST ACHMMETDHSA.



Conep>kaHue Table of Contents

1. BBEOEHUE ..ot 7 1. INTRODUCTION ..ottt 8
1.1 @usocodus npesckazannii: Cosnajienns u npuanunmasibubie orauans or ACDM ... 9 1.1 Prediction Philosophy: Coincidences and Fundamental Differences from ACDM ........ 10
2. OCHOBHBIE IIOCTVJIATBI U OHTOJIOTUYECKUN &®YHIAMEHT 2. BASIC POSTULATES AND ONTOLOGICAL FOUNDATION .......cccccevveennen.
......................... 11
2.1 Space-Time as a Dynamic "Stratum" ...........ccccooviiiiiiiniiiiiiei, 12
2.1 IlpocrpancTBO-BpeMs KaK AuHaMudecKuit «IlmacTs ... 11
2.2 Separation of "Stratum" and "Content" ...........ccocoiiiiiiiiiiiiiiiin 14
2.2 Pazgenenne «Ilmacts u «HAMOMHEHIES ....vvvvviiieeiiiiiiiiiiiiiiieeeeeeeee 13
2.3 State of "Absolute Zero" .......ccccooiiiiiiiiiiiii 16
2.3 Cocrosiane «AGCOMOTHBII HOMBY ...voviviiiiiiiiiiiiiiiciic 15
3. EXPLANATION OF COSMOLOGICAL PHENOMENA .........ccccociviiiiinnn 18
3. OB bACHEHUE KOCMOJIOTUYECKUX ®EHOMEHOB ...........c.coccoiniiinn. 17
3.1 Dark Matter .....ccccooiiiiiiiiii 18
3.1 TEMHAST MATEPHST ..ot 17
3.2 Dark Energy ....ccccoooviiiiiiiiii 20
3.2 TEMHAT SHEPTTIS ..oeeiiiiiiiiiiiiiii it 19
3.3 Inflationary Stage ........cccoooiiiiiiiiiiiii 22
3.3 VIHOIIATTHOHHAST CTAIMST «.vvvvveeeeeeeeaiiiiieeeeeeeeaeaeiieeeeeeeaaaeaaannnnees 21
3.4 Large-Scale Structure of the Universe ..........cccccooviiiiiniiiiiinninnne 24
3.4 Kpynnomacmrabuas CTPYKTYPa BCETEHHOM .......covviiiiiiiiiieiiiiicie. 23
4. MATHEMATICAL APPARATUS AND PREDICTIONS .......ccccccovviviiinen 26
4. MATEMATUYECKUI ATIITAPAT Y IPEJACKASAHUS .......cooooovooviee. 25
4.1 Wave Equation for the Stratum ..............ccooooiiiiiiiii. 26
4.1 BouiHoBoe ypaBHeHHe It [I1acTa .....oooooooviiiiiiii 25
4.2 Qualitative and Fundamental Predictions ............cccccoviiiniiiiinnnn. 28
4.2 KadecTBeHHbIe U IPUHIUINATIBHBIE HPEJCKABAHI ..cvvvvvieeiiiieeniiireennnn 27
4.3 Quantitative Predictions ...........ccoociiiiiniiiiniiiiien 30

4.3 KOJIM9eCTBEHHBIE MPEICKABAHIST . ..veeeeviieeeiiireeeaiiieeeeniiieeeaeiieeeeaaan 29



Cognep:kanne (IIpogosKeHne)

6.

5.1

5.2

5.3

6.1

6.2

6.3

7.1

7.2

7.3

7.4

8.1

8.2

8.3

8.4

KOHEYHAY CYAbBA I MEXAHU3M KOJIJIAIICA ITUKJIA («<BO3BPAT
XJIBICTA») ......... 31

Postb 98pHBIX JBIP KaK YHUBEPCAJIBHBIX KOHICHCATOPOB ....eevveeivieniirennirns 31
DHepreTuvecKuii GaaHC UK 1 MEXAHU3M KOJUIAIICA ...eevveerereenereeneneenene. 33
AunurnsnuoHHblii (has0BbIi IEPEX0/] U SHEPreTUIeCKUil UMILYJILC HOBOTO IUKIIA ....... 35
SAMBIKAHIE TIIKIIR «.vvveeeneeeeeeeeeeeeeannereaansneeeseanneeessasseeeaannneeeens 37
CPABHUTEJIBHBIN AHAJIN3 C ACDM-MOJIEJIBYO ..., 39
CpaBHUTEIBHDIH AHAIN3 KITIOUEBBIX ACIIEKTOB ....ccvvieieieirieiieeniieenieenns 39
KommaecTBennoe cpaBHEHNE MPEICKAZAHII .....vvvveeeeeernnniiiiiiieeeeeeenannes 41

CpaBHI/ITeJlebIﬁ aHAJIN3 O0bsICHUTEJIBHBIX BO3MOXKHOCTEM ¢ aJIbTepHATUBHBIMU I10JIXO/[aMUA ..

43

METOOOJIOTUYECKIUM CTATYC ...ooooooovoiiieeeeeeeeee . 45
CooTBeTCTBHE «OPUTBE OKKAMAY ..eeovvvieiiieeiieaiieaiieaiieaiieenineenaeees 45
UccnenoBarenbekast mporpaMMa B CMBICTE JIAKATOCA «.ooeevvieeiiiiiiiieeeeeee 47
COOTBETCTBHE KPUTEPUAM HAY THOCTHL «.venerenereanereaneeeanineesneeennneanneeens 49
[IpuHun IPeeMCTBEHHOCTH B IMEPJIZKEHTHOCTH «...vvveenieieirienieeenieeniieenns 51

®NJIOCO®CKUE OCHOBAHUA 1 OTJINYUNA OT KJTACCUYECKON IIA-
PAIUTMEBI ............ 53

[Tapaiokc BpeMeHr B KJIACCUYIECKON (DUBUKE ...covuvvviieiiiiiiaiiiiieaiiiieenns 53
CpaBHUTEIBHDIH aHAIN3 PYHIAMEHTAIBHBIX COCTOTHIM «..vveenereeireeiiieineenne 55
Pazperirenne K/1aCCHIECKUX MAPAJIOKCOB .....vvvieeriiiiieeeiiiieeiiiieeeaiieees 57
MareMaTHIeCcKOe 0O0OCHOBAHNE TIEPEXOIIA «..nnvvvreeniirreenireeeeninreeaaanees 59

DUITOCODCKIE CIIEIICTBIIS «.vvveeeiiiieeeiiieeeaiieeeeeiieeeesineeeeaineeens 61

Table of Contents (continued)

6.

5.2

5.3

5.4

6.1

6.2

6.3

7.1

7.2

7.3

7.4

8.1

8.2

8.3

8.4

THE ULTIMATE FATE AND COLLAPSE MECHANISM OF THE CYCLE
("WHIP RETURN") .. 32

Role of Black Holes as Universal Condensers ...........ccccooevevriennnas 32
Energy Balance of the Cycle and Collapse Mechanism ..........c.ccccccoeeieee. 34
Annihilation Phase Transition and Energy Impulse for the New Cycle ........... 36
Closing the Cycle ..o 38

. COMPARATIVE ANALYSIS WITH THE ACDM MODEL ..........c.ccc...... 40
Comparative Analysis of Key ASPects ......cccocvvviiiiiiiiiiiiniiiniee 40
Quantitative Comparison of Predictions ............ccccccoovviiiiiiiiiiienns 42
Comparative Analysis of Explanatory Capabilities with Alternative Approaches ... 44

. METHODOLOGICAL STATUS ...t 46
Compliance with "Occam’s Razor" ..........ccccoviiniiiniiininne. 46
Research Program in the Sense of Lakatos .........ccccccooiniiininn. 48
Compliance with Scientific Criteria ..........cccooeivviiiniiiniiineee. 50
Principle of Continuity and Emergence .........c.ccccocoieiiiiiiinnnn. 52
. PHILOSOPHICAL FOUNDATIONS AND DIFFERENCES FROM THE CLAS-

SICAL PARADIGM .. 54

Paradox of Time in Classical Physics .......cccccoooiiiiiiiiiinii 54
Comparative Analysis of Fundamental States .............ccccccoevviiiiinnins 56
Resolution of Classical Paradoxes ........c.ccccocevviiiniiiniiinienns. 58
Mathematical Justification of the Transition ...........cccccoovviiinnen. 60
Philosophical Consequences ...........ccovveerieaiieanieanieaneenene 62



Conepxkanue (OKOH4YaHUE) Table of Contents (end)

9. IIEPCIIEKTHUBHBI PA3SBUTUS 1 ITIPUJIOXKEHWMS ... 63 9. DEVELOPMENT PERSPECTIVES AND APPLICATIONS .......ccooviiiiiiiins
9.1 TeopeTnyecKre HPUOPHTETDBI .....uuvvieeiiiiiieiiiiieeeiiieeeeiiieeeeiieeeenns 63 9.1 Theoretical Priorities ........cccoovviiiniiiiiiiiiiiiiiicce 64
9.2 DKCHEPUMEHTAIBHDBIE CTPATEITI ...vvveeieeeieeaeteeanieeanieeenieeenineenineenes 65 9.2 Experimental Strategies ..........ccocevviiiiiiiiiiiiiiiiie 66
9.3 MeXKMCIIUIINHAPHBIE TPUTOIKEHIIST ....vvvreeeiieieeeiiireeeeiieeeesineee e 67 9.3 Interdisciplinary Applications ..........cccceevcviiniieniiinieeiiiennnn 68
10. METOZJOJIOTUYECKUE ACIIEKTBI 1 BO3PAXKEHUS ..o, 69 10. METHODOLOGICAL ASPECTS AND OBJECTIONS .......ccocevniiiiiiiiien, 70
10.1 OrBer Ha BO3MOYKHBIE METOJOJIOTHIECKIAE BOSPAIKEHIS ..cevevvieerniiereaniieeenns 69 10.1 Response to Possible Methodological Objections ..........ccccoceeviieniins 70
10.2 EBKM kak MoCT MeKJy KJIACCHYECKOH U KBAHTOBOH (DUBUKOM .....eevvevvrreanne. 71 10.2 UWCM as a Bridge Between Classical and Quantum Physics .......cccoooveeien. 72
11. BAKJTFOYEHUE ......cooiiiiiiiiiiiiiiceee e 73 11. CONCLUSION ...ooiiiiiiiiiiie e 74
11.1 Kimouesnie goctmxkenns Faunoit Bomrosoit Kocmooruaeckoit Mogenn ................... 73 11.1 Key Achievements of the Unified Wave Cosmological Model ...................... 74
11.2 HabmomaTtenbuble ciefcTBus U npoBepsieMble Ipeackazanns EBKM ..................... 75 11.2 Observational Consequences and Testable Predictions of UWCM .................. 76
11.3 Hayd4Hblil CTATYC M HEPCIIEKTIBBL «....eeeiuivrieeiiiiieeeeiieeeeniieeeaeiieeeenns 7 11.3 Scientific Status and Prospects ........c.ccccoovevviiiniiiniiiniienne 78
12. BJIATOHAPHOCTI .....coooiiiiiiiiiiiiecceee 79 12. ACKNOWLEDGMENT'S ..o 80
13. KOH®JIUKT MHTEPECOB .......cccoooiiiiiiiiiicce 80 13. CONFLICT OF INTERESTS .....oooiiiiiiiiiieieeeeeee 81
14. TIPMJTOZKEHWIE ..o 81 14. APPENDICES ......ccoooiiiiiiiiiiiiiicieee e 82
A.1 Maremarnveckas dhopmamsanus npejackazannit EBKM ... 81 A.1 Mathematical Formalization of UWCM Predictions .........ccccccoevieniienne. 82
A.2 Tioccapuili OCHOBHBIX TEPMEHOB ......veruvierseeeaieeaeeeaneeanieeenneeenneens 83 A.2 Glossary of Key Terms ......c.ccccooviviiiiniiiniiiniiiicineec 84
15. CIIUCOK JIUTEPATVYPBI ......oooiiiiiiiiiieeee e 85 15. REFERENCES ...ttt 86



Pyccknit

1 BBEJAEHUE

Crannapraas ACDM-mo/ess kocMmostoruu, onuparoriasics Ha OBIILyI0 TeOPUI0 OTHOCHTEIHLHO-
CTH M KBAaHTOBYIO TEOPHIO IOJIsA, JIOCTHUIVIA 3HAYUTEILHBIX YCIEXOB, OJ[HAKO CTOJKHYJACH C PsJIOM
NPUHIUITHATLHBIX 11poGiem |1, 6]. Ona nocrynupyer cyecTBoBaHne MMIIOTETHIECKHX U He 06HApY-
ZKEHHBIX 9KCIIEPUMEHTAIBHO CYITHOCTEN — JaCTHIl TEMHOI MAaTepUH U KOCMOJIOTHIECKON TOCTOSHHOM
A s TéMHOR SHeprum, — He JaBas yAOBIETBOPHTENBLHOIO OOBLSCHEHHS HX HPHPOABL. [IpobGiembr
TOHKOI HACTPOIKHN HAYAJIbHBIX YCJIOBHUH, KBAHTOBAHHS I'DABUTAINE, HH(MOPMAIMOHHOIO IIAPAI0KCa
YEPHBIX JIBIP U HPOUCKOXK/ICHUS CTPE/Ibl BDEMEHU YKA3bIBAIOT Ha BO3BMOXKHYIO HEIIOJHOTY CYIIECTBY-
I0IIe#i TTapaurMbl.

BBoauTcss HOBasi MHTepnperanus AHTUMAaTepuyd He KAaK 3€PKAJIbHOIO aHaJlora
BEIIECTBA, & KaK CTPYKTYPHOIO KOMIIOHEHTA, CTa0MJIM3MPYIOIIEro reoMeTpUio CaMoro
HPOCTPAHCTBa-BpeMeHu U (HOPMHUPYIOIIEro ero KapKacHylo rpasuraruio. Hacrosimas
pabora 1pejjiaraeT NPUHIUIKAIBHO UHON moixoy, — Eaunyio Bosnosyro Kocmosiornueckyro Mo-
nens (EBKM) [7]. B eé ocHOBe JiesKUT TIpeJICTABIEHNE O IIPOCTPAHCTBE-BDEMEHH KaK O €JIMHOI
JuHamuaeckoii cympoctu («Ilmacre» ), 9BOJIONKS KOTOPOi OIUCHIBACTCA BOJHOBBIM ypaBHenueM. B
OTJINYME OT TEeOpUii, TPeOyIoIuX paauKajabHOro nepecmorpa ocios, EBKM BoicTpaunBa-
eT mepapxu4ecKyio Kaprusy, riae nposepennsie teopun (OTO, KM) coxpassifoTcsi Kak
TouHble onucanus «Hamonnenusi» B pamkax 6osiee pyHgamenTanbHoil quHnavuku «Ilna-
cTay. DTOT MOJXO/ IIO3BOJIAET JIATh €JMHOe 0ObICHEHIE KOMIUIEKCA KOCMOJIOIHYeCKNX (heHOMEHOB
Yepe3 BHYTPeHHIOI juHaMmuky [lnacra, ycrpamssa HeoOXOAMMOCTb B OTAEIBHBIX I'MIOTETUYCCKUX
kommonenTax. Kak mokazano B cpasuurenbiaom ananuse (Pazgennt 9-10), EBKM ne rtosbko
comIacyeTcs ¢ HaOJIO/IaTeIbHBIMU JAHHBIME, HO U BBIJIBUTAET HOBBIE IPOBEPSEMbIE IPEICKA3AHUS,
TaKne KakK OCIM/LIANUE lapamerpa Xa006ua u cruenudutieckas KapkacHasi (a He cgepudeckast)
KpyHnHoMaciiTabHasi CTpyKTypa, CBsI3aHHAas ¢ pacrpejesienneM antuMmarepuu. B Pazieie
5 IpeJICcTaB/IeH 3aBEPIIAIONIAIl SJIEMEHT TEOPHU — MeXaHu3M «Bo3Bpara XJIbICTay, MOKa3bIBAIOIIHIL,
Kak JIOMHHUPOBAINE U UCIapenie Y6PHDIX JbIP, BEICTYIAIONMX B POJIH KOHJIEHCATOPOB NH(MOPMAIINH
U SHEPrUHd, ¥ MOCJIEAYIOINNA aHHUTUIANNOHHBIA (Pa30BBIi IEePEeXO/t eCTECTBEHHBIM 00Pa30M
HPHUBOJAT K KaCKaIHOMY KoJitancy Ilinacra u obecrieunBaior IUK/INIHOCTD BeesieHHol ¢ coxpaHeHneM

uH(OpMAIUH.

English

1 INTRODUCTION

The standard ACDM model of cosmology, based on General Relativity and quantum field
theory, has achieved significant success but has encountered a number of fundamental problems
[1, 6]. It postulates the existence of hypothetical and experimentally undetected entities — dark
matter particles and the cosmological constant A for dark energy — without providing a satisfactory
explanation for their nature. Problems of fine-tuning of initial conditions, quantization of gravity,
the information paradox of black holes, and the origin of the arrow of time point to the possible
incompleteness of the existing paradigm.

A new interpretation of antimatter is introduced — not as a mirror analog of
matter, but as a structural component that stabilizes the geometry of space-time itself
and forms its framework gravity. This work proposes a fundamentally different approach — the
Unified Wave Cosmological Model (UWCM) [7]. Its foundation is the representation of space-time
as a single dynamic entity ("Stratum"), the evolution of which is described by a wave equation.
Unlike theories requiring a radical revision of fundamentals, the UWCM builds a hier-
archical picture where verified theories (GR, QM) are preserved as exact descriptions of
the "Content" within the more fundamental dynamics of the "Stratum". This approach
allows for a unified explanation of a complex of cosmological phenomena through the internal dy-
namics of the Stratum, eliminating the need for separate hypothetical components. As shown in the
comparative analysis (Sections 9-10), the UWCM not only agrees with observational data but also
puts forward new testable predictions, such as oscillations of the Hubble parameter and a specific
framework (rather than spherical) large-scale structure related to the distribution of an-
timatter. Section 5 presents the concluding element of the theory — the "Whip Return" mechanism,
showing how the dominance and evaporation of black holes, acting as condensers of information and
energy, and the subsequent annihilation phase transition naturally lead to a cascading collapse

of the Stratum and ensure the cyclicity of the Universe with information preservation.
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Pyccknit

1.1 ®Pwmiocodusa npeackazanuii: CoBnajieHns M IPUHINIAAJIbLHbIE OTJIN-
yng or ACDM

Ennunas Bosmosas Kocemomorndeckas Mojiesib ¢TpouTCst O IPUHITAIY HEPAPXUIECKON IMeEp-
JIZKEHTHOCTH, YTO IPUBOJUT K YETKOMY KPUTEPHUIO JIsA CPABHEHUs e€ IIPeJICKa3aHnil CO CTaH[apTHOI
mozenbio ACDM.

O6nacth coBnagenus: Junamuka «Hamonunenusi». Bee dbusutieckne sBienus, Koropbie
[IOJTHOCTBIO U YJIOBJIETBOPUTENILHO onuchiBatorcsa OBImeil Teopueit 0THOCUTEILHOCTH Jjist GapHOHHOI
MaTepuy W U3BECTHBIX HOJIEH, JO/KHBI ObITH Boctiponsseenbl B EBKM ¢ anajorndnoii To9HOCTBIO.
K HuMm oTHOCATCS: rpaBUTAIIOHHOE JIMH3NPOBAHIE B CUJIBHBIX HOJISAX, CMeIeHne epureinst Mepky-
pus, 33JIepXKKa CUI'HAJIOB Y MACCHBHBIX T€J, & TakyKe OOINasl KapTUHA MPABHTAIMOHHOIO KOJLIAIICA,
PHUBOJAIIETO K (DOPMUPOBAHUIO 3BE3/] U IaJIAKTHK. DTO HE SIBJISETCS HOJIIOHKOI, a CJICJICTBHEM TO-
ro, uro EBKM coxpansier OTO kak TouHoe onucanme reomerpun st «HarosHeHnusi» B pamkax
spoJtoronupyiorero Ilnacra.

O6Jiacth npuHIMIUAJIBLHBIX oTianunii: JIunamuka «Ilmacras. Pacxoxaenns ¢ ACDM
BO3BHUKAIOT UMEHHO TaM, IJle CTaHJapTHAs MOJE/Ib BbIHYZK/IeHa [TOCTYJIMPOBATH HE3aBUCHMBIE THUIIO-
TeTHUecKue CyMHOCTH (TEMHYIO MaTepuio, TEMHYIO SHepruio, HH(JIATOH) JUIst ONUCAHUS [IOBEICHUS
camozo npocmpancmea-epemeru. B EBKM stu cymipocTn yerpansitores, a ux HabJto1aeMble posiBJie-
HUs 00bICHAIOTCSI BOJIHOBOI unamMukoii [Linacra u coitcrBamu ero rpanuist (CT'B-membpansr). Cote-
noBatebHo, npeackasannsgs EBKM mo/KHBI CHCTEMATUYECKN W MPOBEPSIEMO OTJIMIATHCS

ot npeackaszanuii ACDM B ciaenyrommx obJiacTsax:

e 3aBucuMocTb napamerpa Xa606ua or kpacHoro cmemenusi H(z), ocobeHHO Ha HU3KUX 2, [JE

cba3a «pacupAaMJICHUA» ILnacra 3amensier KOCMOJIOTUYIECKYIO IIOCTOAHHYTO.

o Tounas d)opma KPHUBLIX BpallleHud IaJJaKTHUK, I'JIe ITOTEHITUAJI q)CI‘B (7‘) 3aMeHdeT I'paBUTAIUIO

rajio TEMHOI MaTepHH.

e JleranbHas CTATUCTHKA KPYITHOMACIITAOHO CTPYKTYPBI, (GOpMUpyeMasi KaK HHTePdepPeHITnOH-

Had KapTuHa MO/ HnaCTa, a HE HePaAPXUICCKUM CINAHUEM TaJjio U3 XOH(),HHOﬁ TEMHON MaTepun.

e Paspermenne npobiemsl Hy depes npu3My JIUHAMIYECKOH, a He HOCTOAHHOI, IPUPOJIBI «TEMHOI

SHEPTHN».

Takum obpazom, EBKM ne orpunaer ycrexu ACDM, a mepeocMbIc/mBaeT X, Hpejjiaras
60J1e€ SKOHOMHYIO OHTOJIOTHIO U HOBbIE, (haslbcnduiupyemble IPeCKa3aHns B TeX TOYKAX, e CTaH-

JapTHad MOJE/Ib CTAJKUBACTCA C KOHICIITYAJIbHBIMUA TPYIHOCTAMU WJIA KPU3UCAMUA.

11

English

1.1 Prediction Philosophy: Coincidences and Fundamental Differences
from ACDM

The Unified Wave Cosmological Model is built on the principle of hierarchical emergence,
leading to a clear criterion for comparing its predictions with the standard ACDM model.

Area of Coincidence: Dynamics of the "Content". All physical phenomena that are
completely and satisfactorily described by General Relativity for baryonic matter and known fields
must be reproduced in the UWCM with similar accuracy. These include: gravitational lensing in
strong fields, precession of Mercury’s perihelion, signal delay near massive bodies, as well as the
general picture of gravitational collapse leading to the formation of stars and galaxies. This is not
curve-fitting, but a consequence of the fact that the UWCM preserves GR as an exact description of
geometry for the "Content" within the evolving Stratum.

Area of Fundamental Differences: Dynamics of the "Stratum". Discrepancies with
ACDM arise precisely where the standard model is forced to postulate independent hypothetical
entities (dark matter, dark energy, inflaton) to describe the behavior of space-time itself. In the
UWCM, these entities are eliminated, and their observed manifestations are explained by the wave
dynamics of the Stratum and the properties of its boundary (SGW-membrane). Consequently, the
predictions of the UWCM must systematically and verifiably differ from the predictions
of ACDM in the following areas:

e Dependence of the Hubble parameter on redshift H(z), especially at low z, where the "straight-

ening" phase of the Stratum replaces the cosmological constant.

e The exact shape of galactic rotation curves, where the potential ®sgw(r) replaces the gravity
of the dark matter halo.

e Detailed statistics of large-scale structure, formed as an interference pattern of Stratum modes,

rather than hierarchical merging of halos from cold dark matter.

e Resolution of the Hy problem through the lens of the dynamic, rather than constant, nature of

"dark energy".

Thus, the UWCM does not deny the successes of ACDM, but reinterprets them, offering a
more economical ontology and new, falsifiable predictions at those points where the standard model

faces conceptual difficulties or crises.
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2 OCHOBHBIE IIOCTVYJIATHEI 1 OHTOJIOTUMYECKUN
OYHIAMEHT

2.1 IIpocTpancTBO-BpeMs Kak auHamumueckuii «ILmact»

B Enunoit Bornosoit Koemostorniaeckoit Moiesii mpocTpanCTBO-BpeMs He ABJIACTCS TaCCHBHOMN
apeHoii, Ha KOTOPOii PAa3BOPATMBAIOTCS (DU3MUECKUE TIPOIECCHI, a IIPEJICTABIIAET co0O0il eunyio (yH-
JIAMEHTAJIBHYI0 JIMHAMUYECKYIO cyImHOCTh — «[lmacty. Dosmonus [Tnacra onuceiBaercst 06061mEH-
HBbIM BOJIHOBBIM yPaBHEHHEM C $IBHBIM BblJlejieHIeM BpeMeHu. VHpopMalus coXpaHseTcs MOJTHOCTHIO
Mex1y nuK/JaamMu passurusi Beesennoii. [lnacr obaamaer akrusnoii rpanuueit (CI'B-memGpanoit),

KOTOpagd urpaetr CT8.6I/I.7'II/IBI/Ipy}OH_Iy}O POJIb 1 CIIYZKUT XpaHUJIAIIEM I/IH(i)OpMELI_H/II/I.

2.2 Pasgenenune «Ilnact» u «Hamoanenues

st sICHOCTH BBOJHUTCsT 0A30BOE OHTOJIOTUIECKOE PA3JIUINE:

o Ilimact — dyngamenTagbHast JUHAMIYECKAs CYNHOCTD, IIPOCTPAHCTBO-BPEMS KaK IeJI0e, OIn-

ChIBaEMOE BOJIHOBO#H (pyHKITHEN.

e Hanosinenme — Bcé, uro cymiectByer BHyTpu llnmacra: marepmsi, mosist, SHeprusi, BKJIIOYAasI

doToHBI U HADIIOIAEMbIE CTPYKTYPHI.

[Shve} pasjimine He dBJIAeTCd AyaJIM3MOM, TaK KakK Harmonsenune ectb OHpe;[eﬂéHHOe COCTOdHUE U IIPO-

sapjerne camoro [liacra.

2.3 Cocroguue «Aobcomorabiii Hojb»

Hawasbnoe cocrostine Beestennoii (t = 0) TpakTyercs He KaK CHHIYJISIDHOCTD, & KaK KBAHTOBO-
urdopMmarmonuoe cocrostuue «Abdcoyornptii Hojib», 13 KOTOPOro Yepe3 MexaHu3M «Yapa XJIblcTay

pa3BopaunBaeTcsa Hab/moaeMas Beeennast.
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2 BASIC POSTULATES AND ONTOLOGICAL
FOUNDATION

2.1 Space-Time as a Dynamic "Stratum"

In the Unified Wave Cosmological Model, space-time is not a passive arena on which
physical processes unfold, but represents a single fundamental dynamic entity — the
"Stratum". The evolution of the Stratum is described by a generalized wave equation
with explicit isolation of time. Information is completely preserved between cycles of
the Universe’s development. The Stratum possesses an active boundary
(SGW-membrane), which plays a stabilizing role and serves as an information

repository.
2.2 Separation of "Stratum" and "Content"

For clarity, a basic ontological distinction is introduced:

e Stratum — the fundamental dynamic entity, space-time as a whole, described

by a wave function.

e Content — everything that exists within the Stratum: matter, fields, energy,

including photons and observable structures.
This distinction is not a dualism, since the Content is a certain state and
manifestation of the Stratum itself.
2.3 State of "Absolute Zero"

The initial state of the Universe (¢ = 0) is interpreted not as a singularity, but as a
quantum-informational state of "Absolute Zero", from which the observable Universe

unfolds through the "Whip Strike" mechanism.
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3 OBBbACHEHNE KOCMOJIOITNMYECKUNX
OEHOMEHOB

3.1 Témuas marepus

['pasurarmonssie 3¢dexTol, npunuckiBaeMble TéMHo MaTepun B ACDM-monenn, B
Ennoit Bomosoit Kocmonormaeckoit Momenn 00bsICHAIOTCST TPaBATAIIMOHHBIM
BJIMSTHMEM BOJIHOBOI CTPYKTYPbI Il1acTa n crabuinsupyomero Bo3aeicTBust
CI'B-meMGpaHbl, a TakKe CTPYKTYPHOU (KapKacHOi) rpaBuTamueit,
CBSI3aHHOM C pacrpenejieHneM aHTumarepuu B reomerpun ILiacra. Kpusbie
BpAIIEHUs MAJaKTUK [3], JIMHAMIKA CKOTIJIEHIH 1 JIPYTIHe MPOsIBJICHHsT «HeJI0CTAIIel
MacChl» BO3HUKAIOT KaK €CTECTBEHHOE CJIeICTBUE BOJHOBON JTMHAMUKI

npocTpaHcTBa-BpeMenn (cM. ypasaenne (A.2) TIpuioxkenust).

3.2 Témuas sHeprus

Yekopennoe paciiipenne Beesiennoit o0bsicHsieTcst hazoit «pacipsiMIeHus »
BoOJTHOBOTO makeTa [lnacta — momMunupoBammeM cOOCTBEHHO SHEPTUI BOJTHOBOTO
naxkera. 9TO yCTpaHSET HEOOXOAUMOCTh B MHIOTETHIECKONH KOCMOJIOTHIECKOIT

HOCTOSHHOI A ¢ 3araJJ0IHO MaJIbIM 3HaueHneM [1].

3.3 WudbdasmuoHHass CTaIus

Nudasnuonnoe pacuinpenne pamieii BeesleHHON COOTBETCTBYET KPYTOMY II€PEIHEMY
dbponry Bosnbl [liacra («Yaap XJbicTay ) Kak ecTecTBeHHON (hase BOJIHOBOI
JIUHAMUKE, 9TO YCTPaHseT pob/ieMy TOHKOI HACTPOWKHN MapaMeTpoB UHMJIATOHHOTO

110JI4.

3.4 KpynHomacmirabHast cTpyKTypa Bcesenmoii

Nepapxuueckast cTpykTypa BeesleHHOH (ralakTHKIL, CKOIUIEHHsI, CBEPXCKOILJICHSI )
npeicTaBisier coboil naTepdEPEHIMOHHYI0 KAPDTUHKY BOJHOBBIX Mog [Liacra [9], uro
€CTEeCTBEHHO 00bsICHSIET HAOJIIONAEMYIO KOTEDEHTHOCTh HA CBEPXTOPU30HTHBIX
vacmrabax. B EBKM anTumarepusi, pacnpeaeéHHAsd M0 y3/JI0BbIM JIMHUSIM
¥ rpaHsM 3TOI CTPYKTYDbI, YCUJIMBAET €€ KapKACHbIN (HUTEBUIHBIH)

XapakKTep.
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3 EXPLANATION OF COSMOLOGICAL PHENOMENA

3.1 Dark Matter

Gravitational effects attributed to dark matter in the ACDM model are explained in
the Unified Wave Cosmological Model by the gravitational influence of the wave
structure of the Stratum and the stabilizing effect of the SGW-membrane, as well as
structural (framework) gravity associated with the distribution of
antimatter in the geometry of the Stratum. Galactic rotation curves [3], cluster
dynamics, and other manifestations of "missing mass" arise as a natural consequence

of the wave dynamics of space-time (see equation (A.2) of the Appendix).

3.2 Dark Energy

The accelerated expansion of the Universe is explained by the "straightening" phase
of the Stratum’s wave packet — the dominance of the wave packet’s intrinsic energy.
This eliminates the need for a hypothetical cosmological constant A with a

mysteriously small value [1].

3.3 Inflationary Stage

Inflationary expansion of the early Universe corresponds to the steep leading edge of
the Stratum wave ("Whip Strike") as a natural phase of wave dynamics, which

eliminates the problem of fine-tuning the parameters of the inflaton field.

3.4 Large-Scale Structure of the Universe

The hierarchical structure of the Universe (galaxies, clusters, superclusters)
represents an interference pattern of Stratum wave modes [9], which naturally
explains the observed coherence on superhorizon scales. In the UWCM, antimatter,
distributed along the nodal lines and faces of this structure, enhances its

framework (filamentary) character.
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4 MATEMATUYECKUN AIIIIAPAT 11
IMPEJACKASAHUA

4.1 BoanoBoe ypaBueHue a4 llmacra

OBostonus [lnacta onucbiBaeTcest 0600IMEHHBIM BOJTHOBBIM yPABHEHUEM [T METPUKU
¢ sIBHBIM BBIJIeJIEHIEM BpeMeHHU. B mpejiesie ciabbix 1MoJieit 9T0 ypaBHeHUe
BOCHPOM3BOJANUT pejickasanus Obmiefi Teopun orHocuTebHOCTH [10], HO AT HOBBIE

Sde)eKTbl B CHJILHBIX IOJISIX M Ha, KOCMOJIOPHYECKUX MaclITadbax.

4.2 KadyecTBeHHBIE U IIpuHOUIINaJIbHbIE ITPpeACKa3aHudA

B orinune ot (beHOMeHOJ[Ol‘MLleCKI/IX l\'IO,LI\eJleI‘/JI7 E,LLI/IH&H BousnoBast Kocmostornueckast
1\/1(),}'];8Hb7 BbITCKasd M3 CBOUX OHTOJIOI'MYCCKUX OCH()BZLHI/If/T, IIPpUBOJAUT K CHUCTEME
B3alMOCBA3aHHbIX ITPUHIUIINAJIBbHBIX lee,ﬂCKaBaHI/HL/'I, OTJINYaIOIINX eé oT

ACDM-napaIurMor:

1. KorepeHTHOCTD U OCIUJIIISITOPHBIN XapakTep. Kak jobas BoJHOBas cucTe-
ma, Tlnact josKeH 06J1a/aTh ClIEKTPOM COOCTBEHHBIX KoJiebaHuil. 1o npejicKa-
3bIBAET BO3MOXKHOCTb KPYITHOMACIITAOHON OCHMIIISATOPHON MOmyIsiuu
B 9BOJIIOIMI KOCMOJIOTHYECKUX TapaMerpos (Takux kak H(z)) u B pacupejese-
HIM BEINECTBa, 9TO NPUHIUIHAILHO OTJIMYAETCA OT MOHOTOHHOTO TMOBEJCHUS B

ACDM.

2. T'nobasibHasi cBsi3aHHOCTD U KoppeJsimu. [lockosbky [liacr sisercs eju-
HOIH CYIIHOCTBIO, €10 BO3MYIIEHHsT Ha CBEPXOOJIBIINX MaciTabax (BIUIOTH JI0 TOPH-
30HTA) JIOJIZKHBI JIEMOHCTPUPOBATH HEJIOKAJIbHBIE KOPPEJISIIUA U KOTE€PEHT-
HOCTb, KOTOPbIE B CTaHIaPTHOI Mojesu Jinbo OTCYTCTBYIOT, JTHOO TPEOYIOT CIie-

[UAJIBHOrO 06bsicHenus (11pobieMa ropu30HTA).

3. EquHCTBO TIPUPOJIBI «TEMHBIX» KOMIIOHEHT. TéMmHas Marepus u TéMHas
sueprus B EBKM cyTb nposiBiienns pasubix aciekToB gunamuku ojuoro [Liacra.
DTO pejicKa3bIBaeT CYIIECTBOBAHNE KOHKPETHOU CBSA3M MEXK/Iy lapaMerpa-
MU, OINCBHIBAIONIMI KPUBbIE BPAIIEHHsI TAJAKTHK (AHAJIOT «TEMHON MaTepuu» ) 1
[apaMeTpaMu, OTBEUAIOIIIMIE 38 YCKOPEHHOE PacIlipeHne (aHAI0r « TEMHOIT 9Hep-

run» ). B ACDM 511 KOMIIOHEHTBI HE3aBUCHMBI.
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4. IukymgHOCTHh U coxpaHeHnue mHdopMaruu. Moesb 0HO3HATHO MTPEICKa-

3bIBACT NUKJINIECKUN XapaKTep KOCMOJIOTUYECKON SBOJIIOIUHA C MeXaHU3-
MOM COXpaHeHus MoJHOM nHdopmanun Mexy mukiamu depe3s CI'B-membparty,
9TO pa3peniaer mpodseMy SHTPOINN U HHMOPMAIMOHHDI MapaoKC YEPHBIX JbIP

4, 5).

. CrpykrypHasi npupoja aHtuMmarepuu u e€ nposiienue. B EBKM an-

TUMATepUus He SABJIAETCA CBOOOIHBLIM aHAJIOTOM BEIeCTBA, a BBIIOJIHAET CTabU-
Jusupyiontyio GyHKIuo B crpykType [liacra, pacrpenessisch 1o ero y3a0BbIM

JIMHUAM 1 I'PaHAM KBaHTOBAHHOI ceTu. 1o IIPpUBOAUT K ABYM CJI€JICTBUAM:

(a) Kapkacuasi rpaButanus: | pasutaiuonube 3(HhEKTs, MPUIHNCHIBAEMbBIE
TEMHOIT MaTepun, JOJKHBI UMETh He ChepHIecKu-CUMMEeTPUUIHYo (rajo), a
CJIO2KHYI0, HUTEBUJHYIO WU SYEHUCTYIO CTPYKTYPY, TECHO KOPPEJIH-
PYIOIIYIO ¢ KPYITHOMACIITAOHOH KapKacHol cTpyKTypa BeesienHoit (Botiamu,

busamenTaMu, cTeHAMN).

(b) OTcyrcTBUe KOMOAKTHBIX aHTHOOBEKTOB: HabiomarenbHble MONC-
KNI KOMIIAKTHBIX CKOIUICHHT aHTHBEIIECTBA (AHTH3BE3][, AHTHIAJIAKTHK)
B BuAnMOil BcesieHHO!I JIOJKHBI JlaBaTh OTPUIIATEIbHBIA DE3yJIbTaT, Tak
KaK aHTHMATEPHsI «BCTPOEHA» B TEOMETPHIO IIPOCTPANCTBA-BPEMEHN U He

dopMupyeT rpaBUTAIIMOHHO-CBSI3AHHBIE 00HEKTHI.

KOHerTHaH KOJIM9ECTBECHHas peaJin3alnd 3TUX Hpe,Z[CKaBaHI/Iﬁ (BHLL MOIAYJJIATIMOHHBIX

18

dyuxnuii, ammwryb, ¢hasoBble cOOTHONIEHU) OYIET Olpee/ieHa PelleHueM

OCHOBHOI'O BOJIHOBOI'O YpaBHEHUS JIJIA [Inacra u siByistercst 3a/1a4eit cjiejiyroniero

9Talla Pa3BUTUA TCOPUN.
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4 MATHEMATICAL APPARATUS AND PREDICTIONS

4.1 Wave Equation for the Stratum

The evolution of the Stratum is described by a generalized wave equation for the
metric with explicit isolation of time. In the limit of weak fields, this equation
reproduces the predictions of General Relativity [10], but gives new effects in strong

fields and on cosmological scales.

4.2 Qualitative and Fundamental Predictions

Unlike phenomenological models, the Unified Wave Cosmological Model, stemming
from its ontological foundations, leads to a system of interconnected fundamental

predictions that distinguish it from the ACDM paradigm:

1. Coherence and Oscillatory Nature. Like any wave system, the Stratum
must possess a spectrum of natural oscillations. This predicts the possibility of
large-scale oscillatory modulation in the evolution of cosmological param-
eters (such as H(z)) and in the distribution of matter, which is fundamentally

different from the monotonic behavior in ACDM.

2. Global Connectivity and Correlations. Since the Stratum is a single entity,
its perturbations on ultra-large scales (up to the horizon) should demonstrate
nonlocal correlations and coherence, which in the standard model are either

absent or require special explanation (horizon problem).

3. Unity of the Nature of "Dark" Components. Dark matter and dark energy
in the UWCM are manifestations of different aspects of the dynamics of a single
Stratum. This predicts the existence of a specific connection between the
parameters describing galactic rotation curves (analog of "dark matter") and the
parameters responsible for accelerated expansion (analog of "dark energy"). In

ACDM these components are independent.

4. Cyclicity and Information Preservation. The model unequivocally predicts
a cyclic nature of cosmological evolution with a mechanism for preserving
complete information between cycles through the SGW-membrane, which resolves

the entropy problem and the information paradox of black holes [4, 5].

18

5. Structural Nature of Antimatter and Its Manifestation. In the UWCM,
antimatter is not a free analog of matter, but performs a stabilizing function in
the structure of the Stratum, distributed along its nodal lines and faces of the

quantized network. This leads to two consequences:

(a) Framework Gravity: Gravitational effects attributed to dark matter
should have not a spherically symmetric (halo) but a complex, fila-
mentary or cellular structure, closely correlated with the large-scale

framework structure of the Universe (voids, filaments, walls).

(b) Absence of Compact Anti-Objects: Observational searches for compact
clusters of antimatter (antistars, antigalaxies) in the visible Universe should
yield negative results, since antimatter is "built into" the geometry of space-

time and does not form gravitationally bound objects.

The specific quantitative implementation of these predictions (the form of
modulation functions, amplitudes, phase relationships) will be determined by solving
the main wave equation for the Stratum and is the task of the next stage of the

theory’s development.
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4.3 KoandecTBeHHbIE TIPEICKA3AHUSI 5.1 Poab 4€pHBIX ABIP KAK YHUBEPCAJIBHBIX KOHJEHCATOPOB
Mojiesib IPUBOJUT K KOHKPETHBIM, ITPOBEPSIEMbBIM IPEJICKA3aHIAM, KOTOPhIE B sasepmarornue stoxu nuxia uépubie apipol (/1) cranopares oMuHIpYyONIME
ommmaalores ot npeackasammii ACDM-mome: cTpykTypamu Bo Beenrennoii. B konrekcre Eaunoit Bosmosoit Kocmosornaeckoii
Mogein ux poJib BBIXOJUT JIAJIEKO 38 PAMKN I'DABUTAIMOHHBIX JIOBYIIEeK. ][
o Momudukanus sasucumoctu napamerpa Xabbsa OT KpacHoOro cmemienus [2] (DYHKIMOHUPYIOT KaK yHUBEPCAJIbHBIE KOHJAEHCATOPbI MATEePHH, SHEPTUNA 1
(ypasuenne (A.1) Ilpunoxenust) urdopMAaLny:
o Crenuduveckas hbopma KpuBbx Bpaienust rajaktuk (ypasaenue (A.2) Tpuso- e Konnencaropel marepuu m sHeprum: Bces bapuonnas marepust «Harmosme-
JKEHUs ) HUsl» B KOHEUYHOM HTOre okasbiBaeTcsi morsomennoii Y0, Ux macca (M) npe-

cTaB/sAeT co60it AKKYMYJIMPOBaHHYI0 3Hepruto (F = Mc?) sapepmmsmerocs

e Hajmune crieKTpaJibHBIX JIMHUI B CIIEKTPE MOIIHOCTU BO3MYIIeHUil (ypaBHeHue mkIia. Bosiee Toro, YJI KOHJEHCHPYIOT He TOJILKO SHepruio «Haromenus», Ho 1

(A.3) Ilpunoxenns) sHepruio camoro Ilnacra B hopme sHeprun cBsA3M ero KaracTpoduieck CBEp-

HYTOI'O COCTOAHNA.
L OCLLMJIJIHLLMI/I B Ha6JIIO,LLaeMbIX KOCMOJIOTHYIECKUX ITapaMeTpaXx

o Konpgencaropsl nuadopmarun: B coorBercTBul ¢ rojiorpadniaecKuM mpuHIii-

e CrpykTypa rpaBUTaIMOHHOIO IIOTEHIMa/a «TEMHOI MaTepum»: B or- oM [5], Best mH(oOpManust o norsoniéHHoM «HarnoHeHn» KognpyeTcs: Ha ropu-
surane or npoduis NFW i usorepmuveckoro rano 8 ACDM, sdbdexrupubiit soute cobbituit YJI. Takum obpazom, Y/ cranoBaTcs eIMHCTBEHHBIMA Xpa-
JornonanTesbHbIH noreHnnas B EBKM, ®crp(r) (nin ero KoMnoHeHTa, CBsi3aHHAsT HuMImaMu (apXuBaMu) IOIHOH WH(MOPMAIMOHHON KAPTHHBI 3aBEDIITIB-
C aHTHMAaTepueit), JOJLKeH JIeMOHCTPHPOBATh AaHOMAJIbHO HU3KYIO cepuie- nrerocst 1yKJa. ['pasuranmonnoe nosie Y1 siBistercss anajioroM pa3HOCTH MO-
CKYI0 CUMMETPMIO I CHJIbHYIO KOPPEJIFAIHIO ¢ OADHOHHOMN KapKacHOM CTPYKTY- TEHIIIAJIOB Ha 00KJIaJKax KOHJIEHCATOPa, YIeP:KHUBAOIIEH 3TOT KOJIOCCAJIbHBII
poit Ha MacmTadax rajJakTHK M CKOIIeHUH. Ero MOXKHO onncaTh Kak [MOTEHIINAN «3apsijiy.

OT pacIpejiesIeHns «HATSHYTBIX HUTei» WM «TpaHeii», a He OT cdhepuuecKoro oo-
)

JIaKa JacTHII.

5 KOHEYHAZ{ CY/IBbBA I MEXAHN3M KOJIJIAIICA
HNUKJIA («BO3BPAT XJIBICTA»)

Koneunoit cyapboii Beesrennoit B pamkax Epnnoit Borrosoit Kocmosorunaeckoii
Mogesin siBjisiercst He «TeIIoBas CMepPThb», a IUKJIMIHbIH KoJuiaic («Bosspar
XJIBICTA» ) C HOJHBIM COXPaHEHIeM HHMOPMAINH JIJIs CJIeYIOIero MuKa. DToT
IIPOIIECC MPEJICTABIIAET COOOI HE MPOU3BOJIBHOE CODBITHE, & 3AKOHOMEPHBIl UTOT
AuHaAMUKK OajiaHca sHepruii Mexkay pacinupsitornmvcs [lnacrom u ero

yupyroii rpanuneii — CI'B-meMm06paHoii.
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4.3 Quantitative Predictions

The model leads to specific, testable predictions that differ from those of the ACDM

model:

e Modification of the dependence of the Hubble parameter on redshift [2] (equation

(A.1) of the Appendix)

e Specific form of galactic rotation curves (equation (A.2) of the Appendix)

e Presence of spectral lines in the perturbation power spectrum (equation (A.3) of

the Appendix)
Oscillations in observed cosmological parameters

Structure of the "Dark Matter" Gravitational Potential: Unlike the
NFW profile or isothermal halo in ACDM, the effective additional potential in
the UWCM, Pgaw(r) (or its component related to antimatter), should demon-
strate anomalously low spherical symmetry and a strong correlation with
the baryonic framework structure on galactic and cluster scales. It can be de-
scribed as a potential from a distribution of "stretched threads" or "faces", not

from a spherical particle cloud.

THE ULTIMATE FATE AND COLLAPSE MECHANISM
OF THE CYCLE ("WHIP RETURN")

The ultimate fate of the Universe within the Unified Wave Cosmological Model is not

"heat death", but a cyclic collapse ("Whip Return") with complete preservation of

information for the next cycle. This process is not an arbitrary event, but a natural

outcome of the dynamics of the energy balance between the expanding

Stratum and its elastic boundary — the SGW-membrane.

5.1 Role of Black Holes as Universal Condensers

In the concluding epochs of the cycle, black holes (BHs) become the dominant

structures in the Universe. In the context of the Unified Wave Cosmological Model,

20

their role extends far beyond gravitational traps. BHs function as universal

condensers of matter, energy, and information:

e Condensers of Matter and Energy: All baryonic matter of the "Content"

ultimately ends up absorbed by BHs. Their mass (M) represents the accumu-
lated energy (E = Mc?) of the completed cycle. Moreover, BHs condense not
only the energy of the "Content" but also the energy of the Stratum itself
in the form of binding energy of its catastrophically folded state.

Condensers of Information: In accordance with the holographic principle [5],
all information about the absorbed "Content" is encoded on the event horizons of
BHs. Thus, BHs become the sole repositories (archives) of the complete
informational picture of the completed cycle. The gravitational field of a BH
is analogous to the potential difference on the plates of a capacitor, holding

this colossal "charge".

21



Pyccknit English

5.2 DHepreTmuecKmii 6aJIaHC MUKJIA M MEXaHN3M KOJJIAIICA 5.2 Energy Balance of the Cycle and Collapse Mechanism

DpoJtionio BeesleHHO# MOKHO ONMUCATD KAK JMHAMUTIECKOE TIPOTHBOCTOSIHIE JIBYX The evolution of the Universe can be described as a dynamic confrontation between

dopm sHEpPIrUNU: two forms of energy:

N Y - . . . . .
1. «¥Ymap xjabictay u paciupenue: [{nkn nadnnaercs ¢ cocroguns « AGCoJoT 1. "Whip Strike" and Expansion: The cycle begins from the "Absolute Zero"

Horo Hyus», korja CI'B-memOpana cofepKuT HOTHBINH HHMOPMAIMOHHBI [T0TEH-
[UaJl 1 SHEPTUIO NpeJbyLyIero nukaa. B MoMeHT «¥Yjgapa» 3ra SHEPrust rpe-
obpa3yeTcs B KHHETHMYECKYIO Hepruio pa3BépreiBanud Ilmacra, koropad
npessiinaer suepruto cesisu CI'B. Tlnacr pacimpsiercst («pacipsiMisieTcss ), pe-
onosieBast yupyroe cornporusjienne CI'B, a ero sueprust npeobpasyercs B «Haros-

HCHHE».

. PaBHoBecue m jgommHupoBaHue /I Ilo mepe pacmmpennst KmHETHIECKAsT
sueprust [lnacra ucuepnbiBaercsa. Hacrynaer daza, xorja sumeprusi Ilimacra
cpaBHUBaeTcs ¢ 3Heprueii cBsa3u CI'B, u pacmupenne ocranasinBaercs. Bee-
JIEHHAsI TIePeXOJIUT B MeTacTabuibHOe cocTosiHue, e joMuupyor 1/ — koH-

JleHcaTophl, 3abpasiiue suepruio u «Hanosnenusi», u Ilnacra.

. Mennennas: nepekauka saeprun (Mcnapenne Xokunra): Ncnapenne 171
o MexaHusMy XOKHHTA [4] siBJsieTcsl KJTIOUYEBBIM IPOIECCOM IT€PEKaAYKU
sneprun. OHo MeJIeHHO 1peobpasyer snepruto Maccebl 1J1 B uzyuenne, KoTo-
poe miorviortaercss CI'B-memMOpaHoit. 910 NpUBOUT K KPUTHIECKOMY CJIBUTY:
sHeprus (Hanpsikéanocts) CI'B HaymHaeT NpeBBINIATH OCTATOYHYIO

suepruio ycroitunBoctu Ilimacra m ero YJl-KoHmeHCaTOPOB.

. Kackanbriit kosutatic («BosBpar xubictay ): Koria nepekadaHHas SHEpTHst
u yMmenbinenne Maccbl 1JI J0CTHraoT MOPOroBOro 3HAYEHUS, CHCTEMA TepsieT
yeroitunBoceTh. Y/, Kak paspsrKaloniuecss KOHJEHCATOPBI, TePSIOT CIOCOOHOCTD
yJIepKUBaTh CBEPHYTYIO cTPYKTYpY Iliacra. Bosnnkaer mosioxkureabHast 00-
paTHag cBa3b: Kosutalc ogaoit Y/1 yepes ejunoe nosie [lnacta MrHOBEHHO jlecTa-
OUIM3UpYyeT coce/Hne, 3allycKasi JIABUHOOOPA3HBIM BOJIHOBOI KOJIJIAIIC BCEM
crpykTypsI Ilnacra k ero rpanniie — CI'B. Dror ObICTpBIi Kacka 1 Ipe/IcTaBIs-
eT coboil pUHAJIBHBIN, MOIIHBIA MH(MOPMAIIMOHHO-YHEPTETUIECKNI M-
IyJIbC, KOTOPBIIl OCYIIECTBJISIET NTOIOBYIO «3aIllUCh» IOJHOTO COCTOHUS IHKJIa

B CI'B.
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state, when the SGW-membrane contains the full informational potential and
energy of the previous cycle. At the moment of the "Strike", this energy is trans-
formed into the kinetic energy of the Stratum’s unfolding, which exceeds the
binding energy of the SGW. The Stratum expands ("straightens"), overcoming

the elastic resistance of the SGW, and its energy is transformed into "Content".

. Equilibrium and BH Dominance: As expansion proceeds, the kinetic energy

of the Stratum is depleted. A phase arrives when the energy of the Stratum
becomes comparable to the binding energy of the SGW, and expansion
stops. The Universe enters a metastable state dominated by BHs — condensers

that have taken the energy of both the "Content" and the Stratum.

. Slow Energy Transfer (Hawking Evaporation): Evaporation of BHs via

the Hawking mechanism [4] is the key process of energy transfer. It slowly
converts the energy of the BH mass into radiation, which is absorbed by the
SGW-membrane. This leads to a critical shift: the energy (tension) of the
SGW begins to exceed the residual stability energy of the Stratum

and its BH-condensers.

. Cascading Collapse ("Whip Return"): When the transferred energy and the

decrease in BH mass reach a threshold value, the system loses stability. BHs, like
discharging capacitors, lose the ability to hold the folded structure of the Stratum.
A positive feedback arises: the collapse of one BH through the unified field of
the Stratum instantly destabilizes neighboring ones, triggering an avalanche-
like wave collapse of the entire Stratum structure toward its boundary —
the SGW. This rapid cascade represents the final, powerful informational-
energy impulse that performs the ultimate "recording" of the complete cycle
state into the SGW.
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5.3 AHHUTWISTIMOHHBI! (PA30BLIN MEpeXo] U SHEPreTUIeCKuii UMITyJIbC

HOBOI'o nuKJia

3aBeplieHne KacKaJHOro KOJIAICa 1 JIOCTUYKEHUE COCTOSTHUSI, TOIOJIOIMYeCKN
TOXKIecTBEeHHOrO «AbcosorHomy Hyitioy, co3/1aéT yHUKaIbHbIE YCJIOBHUSI, B KOTOPBIX
B3aUMO/IEIICTBIIE BEIIECTBA 1 AHTUBEIECTBA IePeCTaéT ObITh YACTHBIM IIPOLECCOM I
CTAHOBUTCST TJI0DATBHBIM KOCMOJIOTTIECKUM TPUITEPOM HOBOTO IHKJIA.

B momenT makcumanbnoro cxkatust [Lmacra Bes 6apuonnas marepust «Hamommennss,
aKKyMyJIMpOBaHHAas B YEPHBIX JIbIPaxX U CBEPXILJIOTHON CTPYKTYpE CETH, MPUBOIITCS
B COCTOSIHUE HKCTPEMAJIBHON MPOCTPAHCTBEHHON OJIN30CTH ¢ COOTBETCTBYIOIIET
anTuMaTepueii. OObEM crcTeMbl MUHIMAJIEH, a IIJIOTHOCTH SHEPIUHl JOCTUIAeT
IJIAHKOBCKUX MacIiTaboB. B 9Toil KOHpUIypalun Cujibl, yIep2KUBaBIINe BEIEeCTBO U
AHTHUBEIIECTEO B METACTAOUILHOM COCTOSTHAU (HAIPUMED, MPABUTAIIUOHHOE JIABJIEHIE
HJIM TOMOJIOMHYECKHe Gapbephl B CETH ), OKA3bIBAIOTCSI TPEO/I0JIEHBL.

B 3T0T MOMEHT HPOUCXOAUT IJI00AILHBIN aHHUIU/ISIUOHHLI (Pa30BbIil Hepexo.
[IpakTuaecKn Best Macca 3aBepIIUBIIErocs MHKIa (M), SKBIBAJEHTHAS CyMMe
MACC BEIECTBa U aHTUBEIIECTBA, MTHOBEHHO IIPE0OPA3yeTCss B SHEPTUIO U3JTY ICHIs
cornacio Gopmyie Faumr ~ Mioac?.

OjiHaKO KJIH0UYeBast poJib aHHUTUJISINN HEe OTPAHNIUBAETCS IIPOCTHIM
BBICBOOOK IeHIeM Heprun Macchl. OHa BBINOJIHIET JBe KpUTHIecKue (pyHKIuu:

1. VerpaHeHne «HAIIOJIHEHUSA» 1 BBICBOOOXKIEHNE YIIPYTOil SHEPIUH CEeTH:
WcuesnoBenne Macehl-9HEPTUN, KOTOPas CBOUM I'PABUTAIMOHHLIM 1 MHBIM BJINSTHIEM
«cTaruBasiay u JedopMupoBasia cTpykrypy Iliacra, npuBoguT K
KaTacTPOPUIECKOMY BBICBODOXKICHUIO YIIPYTOil 9HEPIUH, 3alacéHHON B
CBEPXHAIPSXKEHHBIX CBsI3AX ceTu. Ilact, Kak cxkarasi NpyzKNUHA, II0JIYYaeT MOIIHbII
UMITyJIbC K pacupsiMiennto. 2. Co3jianne JBOIHOTO SHEPreTHIeCKOr0 NMITYJIbCa JIJIs
CI'B-membpannr: CymmapHnast sHeprust, nepejiaBaeMast rpanute [Liacra,

CKJIaAbIBaCTCA N3 JIBYX KOMIIOHCHT:
EI/II\rIHyJ'IbC = Lapmr. T Eynpyrocm/l ceTu

DTOT JIBOWHON UMITYJIEC — TJIABHBI HCTOYHUK SHEPIUE JIsl «Y/apa XJIbICTay
CJIEJIYIONIETO UK. DHEPrus aHHUTUISINE U YIPYTOCTH HE PACCENBALTCS, a

noriommaercs u Tpancdopmupyercs CI'B-memOpaHoit B KOrepeHTHBIH BOJIHOBOM
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(POHT, KOTOPBIil HHUIUUPYET CUHXPOHHOE Pa3BEPTHIBAHNE HOBOIT KOHMUTYpAIIH
[Inacra.

IIpumeuanue o pacnpesesieHnn anTuMaTepun B nukie. B pamkax EBKM
€CTECTBEHHO MPEJINOJIOKUTD, YTO AHTUMATEPHUs B T€UEHUE [UKJIA CYIIECTBYeT He KAk
CBODOJIHOE «3EPKAJIO» BEIECTBA, a BBINOJIHSIET CTaONIN3NPYIONYI0 CTPYKTYPHYIO
dyukmio B kKapkace [liacra. Ona MoXKeT ObITh «pa3MazaHay MO Y3JI0BBIM JITHUSIM
U IPaHsIM €ro KBAaHTOBAHHOI CETH, CO3/laBasi HEe JIOKAJbHbBIE IPABUTAIIMOHHBIC
CI'YCTKH, & TJIODAJILHBIN IPAIHEHT HAIPSKEHHOCTU, BHOCSINNI BKJIa) L B (DEHOMEH,
HHTEPIPETUPYeMbIit Kak «TéMHas Marepusi» (cM. pejckasanus B Pazyeie 4.2).
Takoe pacmpe/iesieHne IpeIoTBPAIIaeT UX MPeXKIeBPEMEHHY0 KPYITHOMACIITAOHY IO
AHHUTHJISITIAIO U «IPSYIeT» OT MPSIMOTO HaOJIIOJIEHNs, OCTABJIsIA JINIIID
reomMeTpudecKne cjejbl. JIuib B MOMEHT TOTAJIbHOTO KOJLIalca reOMeTpusi CeTH
pa3pyIIAeTCsi, CBOJIs BEIECTBO U AHTUBENIECTBO B HEIIOCPEJICTBEHHBINH KOHTAKT U
Jlesiasi aHHUTUJIAIIMOHHDI TIePexo] HeM30eXKHbIM 1 BCEOOIIIM.

Taxum obpaszom, mporece anaurnasiinn B pamkax EBKM mpuobperaer
dynaMenTaibHoe KocMoJiorudeckoe 3naderne. OH He TOJLKO €CTeCTBEHHBIM
obpasoM pasperaer npobaeMy 6apuOHHONH acHMMETPHU (TOCKOJIbKY KazKJIbIil KT
HAYUHACTCS C «TUCTOrO» COCTOSIHUS, & BEIIECTBO Cjie/yioreii BeeyieHnoit poxK iaercst
3aHOBO U3 SHEPIUN Pa3BEPThIBaHus [11acTa), HO 1 CIIy?KUT KOJMYeCTBEHHO
OTPEJICIEHHBIM, HEOOXO[UMbBIM UCTOUHUKOM SHEPIHU, 3aMBIKAIOIIM ET/IIO
[UKJINIeCKoi uHaMuku BeesienHoli. 9o npespariiaer Mexanusm «Bosepar/Yiaap
XJIBICTa» 13 KAUCCTBEHHOW aHAJOIUH B HEIIPOTUBOPEUUBYIO CXEMY [IPE0Opa30BaHUs 1

coxpaHeHus sHeprun B 3aMKHyTOit cucreme «ILiacr—CI'B».
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5.3 Annihilation Phase Transition and Energy Impulse for the New
Cycle

The completion of the cascading collapse and the attainment of a state topologically
identical to "Absolute Zero" creates unique conditions in which the interaction of
matter and antimatter ceases to be a private process and becomes a global
cosmological trigger for a new cycle.

At the moment of maximum compression of the Stratum, all baryonic matter of the
"Content", accumulated in black holes and the superdense structure of the network,
is brought into a state of extreme spatial proximity with the corresponding
antimatter. The volume of the system is minimal, and the energy density reaches
Planck scales. In this configuration, the forces that kept matter and antimatter in a
metastable state (e.g., gravitational pressure or topological barriers in the network)
are overcome.

At this moment, a global annihilation phase transition occurs. Virtually the entire
mass of the completed cycle (Mcyele), equivalent to the sum of the masses of matter
and antimatter, is instantly converted into radiation energy according to the formula
Eomig. & Meyaec®.

However, the key role of annihilation is not limited to the simple release of mass
energy. It performs two critical functions:

1. Elimination of "Content" and release of the network’s elastic energy: The
disappearance of mass-energy, which by its gravitational and other influence
"contracted" and deformed the structure of the Stratum, leads to a catastrophic
release of elastic energy stored in the super-tensed bonds of the network. The
Stratum, like a compressed spring, receives a powerful impulse to straighten. 2.
Creation of a double energy impulse for the SGW-membrane: The total energy

transferred to the boundary of the Stratum is the sum of two components:
Eimpulse = Eannig. + Eelasticity of network

This double impulse is the main source of energy for the "Whip Strike" of the next
cycle. The annihilation and elastic energy is not dissipated but is absorbed and
transformed by the SGW-membrane into a coherent wave front that initiates the

synchronous unfolding of a new Stratum configuration.

24

Note on the distribution of antimatter in the cycle. Within the UWCM, it is
natural to assume that antimatter during the cycle exists not as a free "mirror" of
matter but performs a stabilizing structural function in the framework of the
Stratum. It may be "smeared" along the nodal lines and faces of its quantized
network, creating not local gravitational clumps but a global tension gradient,
contributing to the phenomenon interpreted as "dark matter" (see predictions in
Section 4.2). Such distribution prevents their premature large-scale annihilation and
"hides" them from direct observation, leaving only geometric traces. Only at the
moment of total collapse does the network geometry break down, bringing matter
and antimatter into direct contact and making the annihilation transition inevitable
and universal.

Thus, the annihilation process within the UWCM acquires fundamental cosmological
significance. It not only naturally resolves the problem of baryon asymmetry (since
each cycle begins from a "clean" state, and the matter of the next Universe is born
anew from the energy of the Stratum’s unfolding) but also serves as a quantitatively
defined, necessary source of energy closing the loop of the cyclic dynamics of the
Universe. This transforms the "Whip Return/Strike" mechanism from a qualitative
analogy into a consistent scheme of energy transformation and preservation in the
closed system "Stratum-SGW".
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5.4 3amMbIKaHUe ITUKJIA

B pesyibrare Kacka HOTO KOJLIAICA U MOC/IELYIONIEro aHHUTIISIIOHHOIO [IEPEX0/Ia
sueprus [lnacra Bo3Bpaniaercs K MuHUMYMY. Best aHeprus nnkiia, oboramnénHast
nHdOpMaIueil, IepexoUT B MOTEHIINAJBHYIO dHepruio Hampsokeénnoctu CI'B.
Cucrema Bo3BpaIiaeTcst B cocTosinne, anajornanoe «Abdcosornomy Hyitios, HO
reriepb CI'B coneprkut rosiorpadudecknit oriedaTok 3aBepiéHHoro nuKJja. 1o
COCTOSTHEE SIBJISIETCST OCHOBOM JIJIsT HOBOTO «Yjiapa XJIbICTay, obecriedanBast
IIPEEMCTBEHHOCTh U IIOTEHIMAJbHOE Pa3HOoOOpa3ue Nocjie 0BaTeIbHbIX
UKJIOB BceneHHOii.

Takum obpasom, B Eaunoit Bosrosoit Kocmosorunaeckoit Monesn ncriapenne 4€pHbIX
JIBIP BBIOJTHAET ABOAKYIO (DYHKIIUIO: OHO CIYZKUT MEXaAHU3MOM M€ IJIEHHOI
nepegadu duepruu Kk CI'B, uro cmernaer 6asanc cucreMbl 1 HHUIUAPYET
KOJIJIAIIC, 1 SIBJIsIeTCsl KAHAJIOM II0/IrOTOBKU MHMoOpManum st eé buHaibHOl
zarmcu B CI'B. Kiaccuueckuii mporiece XoKIHra HHTEIPUPYETCST B MOJIC/Ib KAK
HEOOXO/IUMBIIT TPUTTEp KOCMOJIOIHYECKOro 1Iepexojia, paspeniast mapajioKehl

uHMOPMAIINN U YCTPaHsdd IPOOJIeMy aCTPOHOMUYECKH JOJIIUX CPOKOB MCHAPEHUS.

Pyccknit

5.4 Closing the Cycle

As a result of the cascading collapse and subsequent annihilation transition, the
energy of the Stratum returns to a minimum. All energy of the cycle, enriched with
information, passes into the potential energy of the SGW tension. The system

returns to a state analogous to "Absolute Zero", but now the SGW contains a
holographic imprint of the completed cycle. This state is the basis for a new "Whip
Strike", ensuring continuity and potential diversity of successive cycles of
the Universe.
Thus, in the Unified Wave Cosmological Model, the evaporation of black holes
performs a dual function: it serves as a mechanism for slow energy transfer to
the SGW, shifting the system’s balance and initiating collapse, and is a channel
for preparing information for its final recording into the SGW. The classical
Hawking process is integrated into the model as a necessary trigger for the
cosmological transition, resolving information paradoxes and eliminating the problem

of astronomically long evaporation times.

6 CPABHUTEJIbBHBIN AHAJIN3 C ACDM-MOJIEJIBIO

6.1 CpaBHUTEJbHBINA aHAJN3 KJIOYEeBbIX aciekToB ACDM-monenu u

Enunoit BostHoBoit Kocmostioruvueckoit Mozaenan

Huke npejcrapien moapoOHBIl cpaBHUTEIBHBIN aHAIN3 KJIFOUYEBbIX aCleKTOB JIBYX
MOJeJIel:

q)yH,Z[aMeHTaJII)HaH CYIIHOCTBb

o ACDM-mozmeitb: [losst, cuHIrysisipHOCTD

Enunasa BosmoBas Kocmomorumgeckass Mogennb: “Iliact” npocrpaHcTBa-

BpeMeHN KaK eJinHasl JUNHaMUYIeCKasd CYITHOCTb
HagajibHoe cocTosiHue

o ACDM-mopenb: CUHIYISIPpHOCTh — GECKOHEUHAs IIOTHOCTD, TJe YpPaBHEHMUSI

OTO ue paboraror

Eannas Bosmosas Kocmoaorndeckass Mogenab: “A6comornniii Homs” —

KB&HTOBO—I/IH(I)OPMELIH’I()HHOC COCTOdAHNE C COXpaHeHneMm I/IH(I)OpMELILI/H/I
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ITpuuuna Boabimoro B3peisa
o ACDM-mogens: He o0bsicHeHa, TOCTYINPYeTCst KAK HAYATBHOE YCIOBUE

e Ennnas BoanoBas Kocmosiormdeckasi Mojenab: Pasperenne KBaHTOBO-
nHGOPMAIIMOHHOIO TapaoKca MKy MPUHIMIIOM HEOIPeIeEHHOCTH M COXpa-

HeHneM nHGOPMAINN
Nudngaiuontas craaus

o ACDM-mozmeiib: ['unorernyeckoe nHQJIATOHHOE I0JIE C CIeNUAILHBIM [TI0TEHIIU-

aJIOM

e Enunas BoanoBas Kocmosornueckass Mogennb: Kpyroit nepeaauit pponT

Bostabl “Ilact” kak ecrecTBeHHast pa3a BOJHOBOI JUHAMUKN
Témuas sHeprusa

e ACDM-mogenn: Kocmosornyeckas mocrosiiias A ¢ 3araJ04HbIM 3HAYEHUEM

10710 B nrankosekux euHunAx [1]

e Equnas BounoBasi Kocmosormyeckass Mogenb: Paza «pacupsmieHns s

BOJIODBI IJIaCTa — AOMUHHUPOBaHUE CcOOCTBEHHOIT QHEPrur BOJIHOBOI'O ITaKeTa

English

6

COMPARATIVE ANALYSIS WITH THE ACDM MODEL

6.1 Comparative Analysis of Key Aspects of the ACDM Model and the

28

Unified Wave Cosmological Model

Below is a detailed comparative analysis of the key aspects of the two models:
Fundamental Entity

¢ ACDM Model: Fields, singularity

e Unified Wave Cosmological Model: “Stratum” space-time as a single dy-

namic entity
Initial State
e ACDM Model: Singularity — infinite density, where GR equations break down

e Unified Wave Cosmological Model: “Absolute Zero” — quantum-informational

state with information preservation
Cause of the Big Bang
e ACDM Model: Not explained, postulated as an initial condition

e Unified Wave Cosmological Model: Resolution of the quantum-informational

paradox between the uncertainty principle and information conservation
Inflationary Stage
¢ ACDM Model: Hypothetical inflaton field with a special potential

e Unified Wave Cosmological Model: Steep leading edge of the “Stratum”

wave as a natural phase of wave dynamics
Dark Energy

e ACDM Model: Cosmological constant A with a mysterious value of 10~!? in
Planck units [1]

e Unified Wave Cosmological Model: "Straightening" phase of the stratum

wave — dominance of the wave packet’s intrinsic energy
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Témuass maTepus o ACDM-mopens: [IpobeMa MPpUIMHHOCTH — HEBO3MOYKHO OOBSICHUTH COIJIACO-

BAHHOCTH HA CBEPXTOPU30HTHBIX MACIITabax
o ACDM-mopens: ['nnorerndeckne 9acTiibl (BUMIIBL), He 0OHADY?KEHHBIE B 9KC-

epuMeHTax Enunas BoanoBas Kocmosiormueckass Mogeinb: EcrectBenHoe ciiencTBue

1100/ IbHON KOT€PEHTHOCTH BOJTHOBOI (hyHKIINI
e Ennnas BoimmoBas Kocmosormvieckas Mogenb: ['paButaiinonioe BinsiHue

crabuimsupyonieit Memopansl CI'B u BonmHOBON cTpykTypH! “Ilnact’, a TakKe HukangsocTsb

CTPYKTYpHas (KapKacHas) rPABUTAIIAS aAHTUMATEPUU .
PYKIYP (xap ) TP 1 P o ACDM-mogens: OteyTerByeT B 6a30BOit MOJeH, TPEOyeT CHEIUATBLHBIX PAaC-

Koneunas cyanba U PeHnii

e ACDM-mogens: «Temiobas cMepTh» — BEUHOE YCKOPEHHOE PACIIIPEHHE C Bbl- Enunas Bosmosasa Kocmosornyeckass Mogenb: Ecrecrsennblii Mexannsm

MHpPaHIEM BCeX CTPYKTYD qepe3 CI'B u «Ynap/Bosspar xibictas
e Enunasi BoanoBasi Kocmosornueckass Mogesb: LInkiinuecknii KoJiaic ITpumeuanne: Pasjiiuust B OHTOJIOIMY IPOABJIAIOTCS B IPEJICKAZAHUAX UMEHHO TaM,
(«Bosspar xibicTas) ¢ coxpaneninem undOPMAIIE JUTs CIe/LYIOMero iKJIa rie ACDM anesniupyer K MUIOTETHIECKUM CYIHOCTSX. 1BJIEHNUS, OIChIBAEMbIE

OTO st 6apnoHOB (rpaBUTAIOHHOE JIMH3UPOBAHNE CKOIUIeHH T, 3akoHbl Kermepa B

Maremarudeckuii amnmapat .
Cosneunoil cucreme), mpejcKasblBaloTes HiaeHTHIHo, Tak Kak EBKM coxpamnsier

o ACDM-mopens: Ypasuerust OTO + KTII ¢ npobiemamu KBaHTOBaHUSI TPABU- OTO kax reopuio js «Hanosnennsi» B pamkax spomonuonupyiomero Ilnacra.

Taluu

e Ennnas BosmHoBasi KocMmonorudeckasi Mogenb: BosnoBoe ypaBHenue Jijist

METPUKH C SIBHBIM BBIJICJIEHIEM BPEMEHH
O6bgcHeHne aHOMAJINMI

o ACDM-mogennb: Tpedyer JOIOJIHATENbHBIX TOJICH U TOHKONW HACTPOHKH Iapa-

MeTpOB

e Ennnas BomnoBas Kocmosorudeckasi Mojienb: EcrecrBennoe ciemcTsue

JUHAMUKW IIJIACTa U €ro BOJHOBOI MPUPOJIBI
KpynHnomaciiirabHasi CTpyKTypa
o ACDM-mopens: Vepapxuieckoe o6pa3oBaHue CTPYKTYp CHU3Y BBepx [9)

o Enunas BoanoBas Kocmonorndeckass Mogesns: VHrepdepeHimontast Kap-

THHA BOJHOBBIX Mo “‘Ilract”

KOPepeHTHbIe JABU2KEeHN A
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Dark Matter
o ACDM: Hypothetical particles (WIMPs), not detected in experiments

e Unified Wave Cosmological Model: Gravitational influence of the stabilizing
THGW membrane and the wave structure of the “Stratum”, as well as struc-

tural (framework) gravity of antimatter
Ultimate Fate

¢ ACDM Model: "Heat death" — eternal accelerated expansion with extinction

of all structures

e Unified Wave Cosmological Model: Cyclic collapse ("Whip Return") with

preservation of information for the next cycle
Mathematical Apparatus
e ACDM Model: GR equations + QFT with problems of quantizing gravity

e Unified Wave Cosmological Model: Wave equation for the metric with ex-

plicit isolation of time
Explanation of Anomalies
e ACDM Model: Requires additional fields and fine-tuning of parameters

e Unified Wave Cosmological Model: Natural consequence of the stratum’s

dynamics and its wave nature
Large-Scale Structure
e ACDM Model: Hierarchical formation of structures from the bottom up [9]

e Unified Wave Cosmological Model: Interference pattern of “Stratum” wave

modes
Coherent Motions

e ACDM Model: Causality problem — impossible to explain consistency on su-

perhorizon scales

e Unified Wave Cosmological Model: Natural consequence of the global co-

herence of the wave function
Cyclicity
¢ ACDM Model: Absent in the base model, requires special extensions

e Unified Wave Cosmological Model: Natural mechanism via THGW and
"Whip Strike/Return"

Note: Differences in ontology manifest in predictions precisely where ACDM appeals

to hypothetical entities. Phenomena described by GR, for baryons (gravitational

lensing of clusters, Kepler’s laws in the Solar System) are predicted identically, since

the UWCM preserves GR as a theory for the "Content" within the evolving Stratum.
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6.2 KosaunvecTBeHHOEe cCpaBHEHUE MpeaCKA3aHUIA

ITapamerp Xab66J1a:

e ACDM: H(z) = Hor/Qum(1+ 2)> +

e EBKM: H(z) = Ho\/ﬂm(l +2)3 4+ Qp 4+ 0 Hoomma(2) + 0Herp(2) (em. ypasme-

uue (A.1) Tpuioxenus )

Kpusble BpallieHusI raJlakTuk:

o ACDM: V(1) = |/ osmnlr) | lnsl]

e EBKM: V(r) = + ®crp(r) (oM. ypasuenne (A.2) Ipuioxkerus)
CHekTp MONIHOCTH BO3MY IICHMIA
o ACDM: P(k) ~ A - k™ (crenenuoii 3axom)
e EBKM: P(k) = A-k™ + > B, - F(k— ky,0,) (co cuenuduieckumn nukamiu)
(em. ypasrenue (A.3) ITpuiozkenust)
6.3 CpaBHHUTEJbHBII aHAJIN3 00bICHUTEILHBIX BO3MOXKHOCTEMH C
aJIbTePHATUBHBIMU ITOIX0IAMUI
Témuas maTepus

e ACDM: T'unoresa: yacTuip-Bumiibl. I1pobiema: He 0OHAPYKEHBI

e Teopust Crpyn / IIKT": Tunoresa: cynepcummerpudtbie napTaéps. [Ipobiiema:

HelpoBepseMo

e MOND: O6bsicHenune: MojuduKalins 3akoHa Tsirorernsi. [Ipobiema: He paboraer

B CKOIIJICHNAX

e Enmunas Boanosas Kocmoaorndeckassi Mogeas: OB’ bACHEHUE: I'pa-
BUTAIMOHHOE BJIMsIHIE BOJIHOBOI cTpyKTyph! “IlacT” n crabuin3upyroero Bos-
neficreus CI'B-meMOpanbl, a Tak»kKe CTPYKTypHas (KapKacHasi) IpaBUTa-

oneg aHTUMaTepumn

Témuas sHeprus
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e ACDM: lunoresa: kocMmosiorndeckast nocrosiiiasg A. TIpobsema: HEOObSICHIMO

MaJioe 3Ha4deHue

e Teopusi Crpys / ITKT: Tunoresa: crabusmsaniusi J10MOJHATEIBHBIX U3MEPEHHUIT.

[Ipobitema: «mammmadTs perennit
¢ MOND: He paccmarpusaer

e Enunas BoanoBasi Kocmosorndeckasi Mogens: OB bACHEHUNE: ®asa
«paciupsiM/IeHnsi» BoJiHOBoro nakera “Iliact” — gqoMuHMpOBaHIEe ero cOOCTBEHHOI

SHEpPrun
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6.2 Quantitative Comparison of Predictions

Hubble Parameter:

e ACDM: H(z) = Hor/Qum(1+ 2)> +

e UWCM: H(z) = Ho\/Qm(1+ 2)® + Q4 + 6 Hyave(2) + SHrnew(2) (see equa-
tion (A.1) of the Appendix)

Galactic Rotation Curves:

o ACDM: V(r) = \/ Glraryentr) | GMuanlr)

T

e UWCM: V(r) = \/M + Prew(r) (see equation (A.2) of the Appendix)
Perturbation Power Spectrum:
o ACDM: P(k) ~ A- k™ (power law)
e UWCM: P(k) =~ A-k™+)", By,-F(k—k,,0,) (with specific peaks) (see equation
(A.3) of the Appendix)
3 Comparative Analysis of Explanatory Capabilities with Alternative
Approaches
Dark Matter
e ACDM: Hypothesis: WIMP particles. Problem: not detected

e String Theory / LQG: Hypothesis: supersymmetric partners. Problem:

untestable

e MOND: Explanation: modification of the law of gravitation. Problem: doesn’t

work in clusters

e Unified Wave Cosmological Model: EXPLANATION: Gravitational in-
fluence of the wave structure of the “Stratum” and the stabilizing effect of the
THGW-membrane, as well as structural (framework) gravity of antimat-

ter

Dark Energy

e ACDM: Hypothesis: cosmological constant A. Problem: inexplicably small value

e String Theory / LQG: Hypothesis: stabilization of extra dimensions. Problem:

"landscape" of solutions

e MOND: Does not consider

e Unified Wave Cosmological Model: EXPLANATION: "Straightening"

phase of the “Stratum” wave packet — dominance of its intrinsic energy

33
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Nudasauusa

ACDM: T'unoresa: undmaronnoe nose. IIpobaema: ToHKast HACTpOiiKa apameT-

poB

Teopust Crpyn / IIKT': T'unoresa: nndaaron kak Bo30yKaerne crpynsl. [Tpo-

61eMa; MHOYKECTBO CIleHAPUER
MOND: He paccmarpusaer

Emunas BosmmoBas Kocmostornueckas Mogens: OB’ bACHEHUE: Kpy-

tofi nepejuuii Gport BosHbl “Ilnact” («Yuap xibicras)
HauanbHoe cocrosinue (t = 0)
ACDM: Cunrynsipaocts. @usuka He paboraer
Teopust Ctpyn / ITKT: Tlerienast KI': «Orckok». CTpyHBI: CTOJKHOBeHIE OpaH
MOND: He npumennma

Emunag Boanosags Kocmoaornueckas Moneas: OB'bACHEHUE:
“Abcosmorabiit Hosib” — KBaHTOBO-MH(MOPMAIMOHHOE COCTOsiHEE. Pasperrenne

napaJIoKca depe3 IMPUHIUIT HEOIIPe e/ IEHHOCTH
Kpusuc H,
ACDM: He pemtena. [iryGoxuii kpusuc mozen 2]
Teopust Ctpyn / IIKT: He naér omrosHaIHOTO 00bsACHEHNUS
MOND: He npumennma

Eannass BoanoBas Kocmosormdeckas Mogenn: OB'bACHEHUNE:
Ocmwuistiuy  napamMerpa Xad0/1a u3-3a JUCKPETHOIO CIEKTPA BOJIHOBBLIX MOJ,

“ITnact”
KpynaomaciurabHble KOrepeHTHOCTH
o ACDM: IIpobsema npuunnnoctu. TpebyeT HeTPUBUAILHLIX 00bICHCHUIT
p p peoy! P

e Teopusi Crpyn / IIKI': O6bsicHIMO B HEKOTOPBIX MYJBTHBEPCHBIX CIIEHAPUSIX
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¢ MOND: He npumennma

e Ennnas BoanoBas Kocmosorudeckas Mogaeap: OB'bACHEHUNE:
Ecrectentoe ciejicTBue 1/7100a/1bHOI KOr€PEHTHOCTH BOJIHOBOI (DYHKIIUU BCETO

“ILnact”

Huknuunocts BcestenHoii

ACDM: Orcyrersyer. Koner — «rerioBasi cMepThb»

Teopust Ctpyn / IIKT': Bosmoxkna B HEKOTOPHIX crieHapusix. [IpoGiema: pocr

QHTPOIINN

MOND: He npumennma

Epunas BosmoBas Kocmoaorndeckas Mogens: OB bACHEHUE:
Ecrecrsennbiii Mexannsm «Yaap,/Bosspar xibictay. Vadopmalus coxpaHsiercst

B CI'B, permast ipobJsiemy SHTpOIIN

7 METO/JOJIOTUYECKUI CTATYC

7.1 CoorBerctBue «6purBe OKKama»

Emnnas Borosas Kocmonoruueckast Mojenb gemMoucTpupyer npuHIuinabHOe
[PEUMYIIECTBO B COOTBETCTBUN C KPUTEPHEM OHTOJIOIMYECKON SKOHOMIUIL:

COKpaH_IEHI/Ie TUIIOTETNYECKUX CyIJ.lHOCTeﬁ:

e Bmecro mémmoii Marepunm — BiusgHHe BOJHOBON crpyKTyphl “Ilmnact” u CI'B-
MeMOpaHbl, & TaK»Ke CTPYKTypHasi (KapKacHas) TPaBUTALMS aHTUMAaTe-

puu
e Bumecro TéMHOIT sHeprun — daza «pacupsMIeHNusT» BOJHOBOIO IAKeTa
e BumecTo HHGIATOHHOTO [OJIs — KPYTOif Ilepe iHIi (DPOHT BOJIHBI (<« YIap XJbicTas)

e Buvecro HavasibHOW cuHryssipgoctu — ‘“‘A6cosorHbiii Homb” kKak  KBaHTOBO-

uHMOPMAIINOHHOE COCTOSTHIIE

e BMmecTo HEOOBsICHEHHOIT OAPMOHHOI ACMMMETPHUN — IUKJIMYECKUil aH-

HHFHHﬂHHOHHLIﬁ ImepexoJ B MexXxaHu3Me «B03BpaTa XJIBICTa»
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Inflation
e ACDM: Hypothesis: inflaton field. Problem: fine-tuning of parameters

e String Theory / LQG: Hypothesis: inflaton as a string excitation. Problem:

multitude of scenarios
o MOND: Does not consider

e Unified Wave Cosmological Model: EXPLANATION: Steep leading edge
of the “Stratum” wave ("Whip Strike")

Initial State (¢ = 0)
e ACDM: Singularity. Physics breaks down

e String Theory / LQG: Loop Quantum Gravity: "Bounce". Strings: brane

collision
e MOND: Not applicable

e Unified Wave Cosmological Model: EXPLANATION: “Absolute Zero” —
quantum-informational state. Resolution of the paradox through the uncertainty

principle
Hy Crisis
e ACDM: Not resolved. Deep crisis of the model [2]
e String Theory / LQG: Does not provide a unique explanation
e MOND: Not applicable

e Unified Wave Cosmological Model: EXPLANATION: Oscillations of the

Hubble parameter due to the discrete spectrum of “Stratum” wave modes
Large-Scale Coherences
e ACDM: Causality problem. Requires non-trivial explanations
e String Theory / LQG: Explainable in some multiverse scenarios

e MOND: Not applicable

e Unified Wave Cosmological Model: EXPLANATION: Natural conse-

quence of the global coherence of the entire “Stratum”’s wave function
Cyclicity of the Universe
e ACDM: Absent. End — "heat death"
e String Theory / LQG: Possible in some scenarios. Problem: entropy growth
e MOND: Not applicable

e Unified Wave Cosmological Model: EXPLANATION: Natural "Whip
Strike/Return" mechanism. Information is preserved in THGW, solving the en-

tropy problem

7 METHODOLOGICAL STATUS

7.1 Compliance with "Occam’s Razor"

The Unified Wave Cosmological Model demonstrates a fundamental advantage in
compliance with the criterion of ontological economy:

Reduction of Hypothetical Entities:

o Instead of dark matter — influence of the wave structure of the “Stratum” and the
THGW-membrane, as well as structural (framework) gravity of antimat-

ter
e Instead of dark energy — "straightening" phase of the wave packet
o Instead of the inflaton field — steep leading edge of the wave ("Whip Strike")

e Instead of the initial singularity — “Absolute Zero” as a quantum-informational

state

e Instead of unexplained baryon asymmetry — cyclic annihilation tran-

sition in the "Whip Return" mechanism
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Ycrpanenne podjeM TOHKOII HACTPONKU: 7.3 CooTBeTcTBUE KPUTEPUSIM HAYIHOCTU

o OTrmajiaer HEOOXOAUMOCTL B TOHKO HACTPONKE HAYABLHBIX YCIOBHUIT Panbcudunupyemocrs 1o llonmepy:

e EcrecTBeHHOE 00bsICHEHUE ILJIOCKOCTHOCTU U IOpuU30HTa 0e3 clieuaJIbHbIX MeXa- Hérko CCbOpMyﬂHpOBaHHMe Kpurepun CbaﬂbCI/I(i)I/IKaL];I/IH

HU3MOB e B0o3MOXKHOCTH 9KCIIEPUMEHTAJILHON ITPOBEPKH TIPeICKa3aHIIT

e ABTOMATHYIECKOE pasperienne MpodaeMbl CTPETHl BPEMEHH e Oupelie/IéHHbIE YCJIOBUSI, IIPH KOTOPBIX MOJIE/b J0JI2KHA ObITH OTBEPIHYTa

SMHI/IpI/I‘IeCKaH AJE€KBATHOCTD:
7.2 MCCJIeﬂOBaTeJ'IbCKa.SI IIporpamMmMa B CMBICJIE€ JlakaToca

O6wbsicuenue cymecrBytomux anomasuii ACDM [1, 2]
2Kécrkoe saapo (nedanbenduiupyeMbie mocTyaarhl):

e [Ipejickazanne HOBBIX, paHee He HAOJIONABIINXCS SIBJICHUI
1. IIpocrpancTBO-BpeMst siBjisteTcst (pyHIAMEHTAJIBHON JIUHAMIIECKOH CYITHOCTHIO
(“ILnact”) o CorylacoBaHHOCTH € YCTAHOBJIEHHBIME 9KCIIEPUMEHTAILHBIMU (haKTaAMUI
. . .. OBpucTUYECKas ILJI0JOTBOPHOCTb:
2. Dposonus “Tliact” onuceiBaeTcst 000OIMEHHBIM BOJHOBBIM YpaBHEHUEM

o OTKpBITHE HOBBIX HAIIPABJIEHUSI UCCJIEIOBAHUIT
3. Mndopmariust coxpaHsgeTest MOJTHOCTBIO MEXKJLY IUKJIaAME

o [JocTanoBka HOBBIX 9KCIEPHMEHTATLHLIX 38,18t
4. “TIlnact” obmamaer akrusnoit rpannreii (CI'B)

e PasBuTne maremaTmdeckoro amnmapara Jjst onucannsa gnaaMnkn ‘Tlract”
SamuTHbli mosic (GanbenuiEpyeMbe THIIOTE3b ):
1. Konkpernasi hopma BOJHOBOIO ypaBHEHHE U MaMIJIBTOHHAHA,
2. Mexanusm «¥Yiap,/Bosspar xibicTas
3. Cgoiicrea u napamerpbl CI'B-memOpatsb!
4. Cuexrp coberBennbix kostebanuit “Tliact”
DBpucruyeckasi cujiaa (CoCOOHOCTD MPEICKAZBIBATL HOBOE):
1. pejickazanue sTIeUCTON CTPYKTYPBI IMPABUTAIIMOHHBIX AHOMAJIHT
2. Ilpejckaszamue ocIuUISIIAN B KOCMOJIOTUIECKIX [TApaMeTpax

3. Ilpejckazanue criennduaecknx B-Moji B peTMKTOBOM U3J1yUeHUN

4. Tlpejickazanne KOrepeHTHbBIX JIBUKEHUI Ha CBepXOOJIbIINX MaciiTabax
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Elimination of Fine-Tuning Problems:

e No need for fine-tuning of initial conditions
e Natural explanation of flatness and horizon without special mechanisms

e Automatic resolution of the arrow of time problem

7.2 Research Program in the Sense of Lakatos

Hard Core (non-falsifiable postulates):

. Space-time is a fundamental dynamic entity (“Stratum”)
. The evolution of the “Stratum” is described by a generalized wave equation
. Information is completely preserved between cycles

. The “Stratum” possesses an active boundary (THGW)

Protective Belt (falsifiable hypotheses):

. Specific form of the wave equation and Hamiltonian
. "Whip Strike/Return" mechanism
. Properties and parameters of the THGW-membrane

. Spectrum of natural oscillations of the “Stratum”

Heuristic Power (ability to predict new phenomena):

. Prediction of cellular structure of gravitational anomalies
. Prediction of oscillations in cosmological parameters
. Prediction of specific B-modes in CMB

. Prediction of coherent motions on ultra-large scales

7.3 Compliance with Scientific Criteria
Falsifiability by Popper:
o Clearly formulated falsification criteria
e Possibility of experimental verification of predictions
e Specific conditions under which the model should be rejected
Empirical Adequacy:
e Explanation of existing ACDM anomalies [1, 2]
e Prediction of new, previously unobserved phenomena
e Consistency with established experimental facts
Heuristic Fruitfulness:
e Opening of new research directions

e Posing new experimental tasks

e Development of mathematical apparatus for describing the dynamics of “Stratum”

37
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7.4 TlpuHIUI TPEEMCTBEHHOCTH U 3MEPIKEHTHOCTHU e t = 0 — Ilepexoy B cocrostaue “Abcosmornpiii Hosn”

EBKM kak merareopusi: Baxkueiinnm MeTO[0/IOTTIECKIM [TPEUMYIIIECTBOM o U(t) = Wepgeomormoit Hom? 1PU & = 0

EBKM sBJsiercst IpUHIUII IPeeMCTBEHHOCTH (pU3MIeCKUX Teopuil. B omindne or
o NMudopmanus coxpanserca B CI'B-memGpane [5]
II0/TX0/I0B, TPEOYIOINX pajuKaIbHOro nepecmorpa ocuoB, EBKM BroicTpamBaer

nepapxmiecKyro cucremy, rje CymecTByomue TeoOpun CoOXpaHdroT CBOIO

O6’b${CHI/ITCJ’IbHyIO CUJIy B COOTBETCTBYIOIINX obJracTsIxX:

e ITpunmmm coorBercTBust: EBKM conepxut kiaccuueckyio OTO kax mpe/ie/ib-
HBII cotydaii st onncanus reomerpun «Harnosinennsts B 1pubiinzkeHun cpejiHero

nosst [10].

o SMep,ZL}KeHTHOCTI) 3aKOHOB: 3aKOHBI KBAHTOBOI MEXaHIKH 1 TEOPHHU I10JId OKa~
3bIBAIOTCA Sd)(beKTI/IBHbIM OIIMCaHNEM JIMHAMUKN «Hamosnenusi» B pPaMKax 3BO-

JIIOMMOHUPYIOIIEIro [L1acra.

o OO0bsicuurenbublii cuntesd: Crangapraas ACDM-mojienb okasbiBaerces: heHo-
MEHOJIOTHYECKUM OIMCAHNEM, CIPABEINBLIM B OIPEICICHHOM JHAIIA30HE TTapa-
METPOB, YTO OObIICHSIET €€ KOJMUECTBEHHbIE YCIEXH B OIMCAHNN HAOII0JATEbHBIX

JIaHHbIX [1].

Takum obpaszom, EBKM npemiaraer nmyTs cuHTEe3a, a HE OTPULAHUS — IIyTh, /e
KaxK1ast PEJIbIIYINast TeOPUsT COXPAHSIET CBOIO 00/IACTh MPUMEHIMOCTH, HAXOJST CBOE

ecTecTBEHHOE MeCTO B HoJiee 00IIeil TeOPETHIECKOH CTPYKTYPE.

8 PUNJIOCOPCKUE OCHOBAHNA NI OTJINYNA OT
KJIACCUYECKOMU TTAPA IUT MBI

8.1 Ilapagokc BpeMeHM B KJIaCCHUYECKON (pu3mKe
Kiaccuaecknii mogxo/; K npeaeIbHbIM COCTOSTHUSIM:
e { = 0 — Bce mnporeccnl ocTanaBIMBAIOTCA
e Vpasrenns tepsaior embica: dz/dt = 0/0 (HeonpeaeseHHocTD)
o F=m . d’v/dt* = F = 0 (ucuesaior cuni)
B Eaunoiit Boanosoit KocMmosoruveckoit Mogen:
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7.4 Principle of Continuity and Emergence

UWCM as a Metatheory: The most important methodological advantage of the
UWCM is the principle of continuity of physical theories. Unlike approaches
requiring a radical revision of fundamentals, the UWCM builds a hierarchical system

where existing theories retain their explanatory power in their respective domains:

e Correspondence Principle: The UWCM contains classical GR as a limiting

case for describing the geometry of the "Content" in the mean-field approximation
[10].

e Emergence of Laws: The laws of quantum mechanics and field theory turn
out to be an effective description of the dynamics of the "Content" within the

evolving Stratum.

e Explanatory Synthesis: The standard ACDM model turns out to be a phe-
nomenological description, valid in a certain range of parameters, which explains

its quantitative successes in describing observational data [1].

Thus, the UWCM offers a path of synthesis, not negation — a path where each
previous theory retains its domain of applicability, finding its natural place in a more

general theoretical structure.

8 PHILOSOPHICAL FOUNDATIONS AND
DIFFERENCES FROM THE CLASSICAL PARADIGM

8.1 Paradox of Time in Classical Physics

Classical Approach to Limit States:

e t =0 — All processes stop
e Equations lose meaning: dz/dt = 0/0 (indeterminacy)

F=m-d*/dt? - F = 0 (forces disappear)
In the Unified Wave Cosmological Model:

e t = 0 — Transition to the “Absolute Zero” state

38

s ‘I[(t) = Weppsolute Zero” at £ =10

e Information is preserved in the THGW-membrane [5]
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8.2 CpaBHuUTeSbHbIN aHAMU3 PYHIAMEHTAJTbHBIX COCTOSTHUMA

Tabsmra 1: CpaBHuTEbHBI aHATN3 (DYHIAMEHTATBHBIX COCTOSTHII

Curyarust Kiaccuyeckast pusuka Enunas Boanosasi Kocmouto-
rudeckasgs Mopgeinb
Bpemst — 0 OcraHoBKa BCeX MpOIeccoB, cub- | Pa3oBblil Iepexo,
IYJISPHOCTH “A6cosorabiii Hosp”
[TpocrpancTBo Beckoneunas 1miorHocTh, KO- | VIH(MOPMAIMOHHO-HACKITIEHHOE
-0 Jla1ic COCTOsIHUE

Tonbko Bpemst

Becembiciiennas abcTpakifus

Hesosmoxkuo (Bpems — acrexkT
“TLiact”)

t = 0 B ypaBHe-
HUAM

OcobEHHOCTD, PACXOAUMOCTD

EcrecTtBennoe cocrostaue cucte-
MBI

OrcyrcrBue Ma-
Tepun

[Iycroe mpocrpancTso

Yucrast reomerpus “Ilract”

8.3 Pazpermnienne Kjaccumdecknux mapaioKCcoB

ITapagokc 1: «Kak Bo3moxkna dusuka npu t = 07»

Kinaccuka: dhusuka HeBO3MOXKHA, ypaBHEHNs He PabOTAIOT

EBKM: t = 0 ne o3nadaer oTCyTCTBUE PEAJBLHOCTHU, & O3HAYAET [EPEXO]] B IOTEH-

nuasbHoe cocTostaie ¢ coxpatennem nudopmarun 8 CI'B-membpane |5

ITapanokc 2: «Bo3HUKHOBEHUE U3 HUYETO»

Kaccuka: t = 0 — mosinoe OTCYTCTBUE — HEBO3MOKHOCTb BO3HUKHOBEHUA

EBKM:

«¥Ygap XJbICTay =

“Abcosorubiii Hosp”

ITapanokc 3: «Crpesia BpemeHun»

Kiaccuka: #e obbsicasier HallpaBJIEHHOCTb BpeMEHU1

EBKM: crpesia Bpemenn

uepes «YIap XJIbICTay

pasBepThIBamme WHOOPMAINE U3  COCTOSTHUS

HalpabJieHre paspeprbiBanust “Tliact” uz “Abcomrorasiit Hoss”
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8.2 Comparative Analysis of Fundamental States
Table 2: Comparative Analysis of Fundamental States
Situation Classical Physics Unified Wave Cosmological
Model
Time — 0 Stoppage of all processes, singu- | Phase transition, “Absolute Zero”
larity
Space — 0 Infinite density, collapse Information-saturated state

40

Impossible (time is an aspect of
“Stratum”)

Time only Meaningless abstraction

t = 0 in equa- | Singularity, divergence Natural state of the system
tions

Absence of mat- | Empty space Pure geometry of “Stratum”
ter

8.3 Resolution of Classical Paradoxes
Paradox 1: "How is physics possible at t = 07"
Classical: physics impossible, equations don’t work

UWCM: t = 0 does not mean absence of reality, but means transition to a

potential state with information preserved in the THGW-membrane [5]
Paradox 2: "Emergence from nothing"
Classical: t = 0 — complete absence — impossibility of emergence

UWCM: "Whip Strike" = unfolding of information from the “Absolute Zero”

state
Paradox 3: "Arrow of time"
Classical: does not explain the directionality of time

UWCM: arrow of time = direction of unfolding of “Stratum” from “Absolute Zero”
via "Whip Strike"
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8.4 MaremaTudyeckoe 000CHOBaHUE MEPEXOIA
B kuaccuueckoit pusuke:
lim f(t) = HeoNpeaesIeHHOCTD W PACXOUMOCTD (1)
t—0
lim — = cunrysisipHOCTD (2)

t—0 Ot
B Epunoit Bosmooit Kocmonornueckoit Mogesu (nojnast hopmasiuszanus B

ypasHeruu (A.4) Tpuioxkenust):

Uetacr () mput >0
\Ij(t) = \I/“A6C0JIIOTHLH?I Hom” HPH t=0 (3)
%FB[\I]KOHHaHC] npu nepexoje t = 0—=t>0

rje omeparop Iepexonua Jorg obecrednBaet:
e CoxpaHenue 11oJiHoi nHPOPMAIM: liya = constant
e HemnpepbiBHOCTD BOJIHOBOIT (DYHKIIMK B PACIIUPEHHOM [IPOCTPAHCTBE COCTOSTHMI

e Brimnosraenne IIpuHOAIIa HEOoIlIpeJe/JIECHHOCTHU JazKe B IIPpeAe/IbHBIX COCTOAHUAX

8.5 ®unocodckue ciaeaCTBU

IesiocTHOCTH peasibHOCTHU: B orintne or Kiaccuvdeckoil (hbu3uKu, rje Bpems,
[IPOCTPAHCTBO U MaTEPHUs PACCMATPUBAIOTCS KaK HE3aBUCHMBbIE CYNIHOCTH, FnHas
Bosnosast Kocmosiorndeckast Mogiesib noctysupyer ux dyHjiaMeHTaJIbHY O
B3aMMO3aBICHMOCTb KaK aciekToB eanHoro “Iliact”. 9ro coorBeTcTBYyeT
XOJIUCTUYECKOMY TIOJIXO/TY, TJIe HEeJI0e OIPEJIE/ISeT CBONCTBA YacTei.
IIpeonosienne cunryssipuocreit: Kinaccudaeckue cunryisipaocru (¢ =0, r = 0)
[EPEOCMBICTUBAIOTCS KAK €CTECTBEHHBIE TIePEXOJHBIE COCTOSIHUST B UK IMIECKOT
nuHamuke Beestennoit. Bmecto "obpbiBa husniuecknx 3aKOHOB Mbl MMeEM ILJIABHBIIT
[epexo; MEXK/y KA4eCTBEHHO PA3TMIHBIMU (ha3aMi CyIIeCTBOBAHIS.
NudopmanmonHas HenpepbIBHOCTD: Jlaxke B cocrostaun “A6cosorHbiii Houp”

coXpaHsieTcst MoJiHast HHGOPMAIHs 0 MPEeBLYIINX IHKIaX [5], 410 obecrnednBaer
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IPEEMCTBEHHOCTD MUPO3/IAHIA U paspertaer npobaeMy norepu nadopManim B
YepHBIX JIbIpax [4].
ITepeocMmbiciienne qeTepMUHU3MA: [leTepMUHI3M COXPAHACTC HA YPOBHE
uHMOPMAINI, HO POSBJISAETCS CTATUCTUIECKH HA YPOBHE KOHKDETHBIX Dean3aluii,

9TO COOTBETCTBYET COBPEMEHHOMY INOHUMAaHUIO KBAHTOBOII MEXaHUKN.
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8.4 Mathematical Justification of the Transition

In classical physics:

111% /() = indeterminacy or divergence (4)
t—
I 0 oularit (5)
im — = singulari
t—0 Ot & Y

In the Unified Wave Cosmological Model (complete formalization in equation
(A.4) of the Appendix):

\IJ“Stratum”(t) fort >0
\Ij(t) = \Ij“Absolute Zero’ fort=0 (6)

Truew|[Weollapse]  for transition ¢ =0 —¢ >0
where the transition operator Trgaw ensures:
e Preservation of total information: i, = constant
e Continuity of the wave function in the extended state space

e Fulfillment of the uncertainty principle even in limit states

8.5 Philosophical Consequences

Wholeness of Reality: Unlike classical physics, where time, space, and matter are
considered independent entities, the Unified Wave Cosmological Model postulates
their fundamental interdependence as aspects of a single “Stratum”. This corresponds
to a holistic approach where the whole determines the properties of the parts.
Overcoming Singularities: Classical singularities (¢t = 0, r = 0) are reinterpreted
as natural transitional states in the cyclic dynamics of the Universe. Instead of a
"breakdown" of physical laws, we have a smooth transition between qualitatively
different phases of existence.

Informational Continuity: Even in the “Absolute Zero” state, complete
information about previous cycles is preserved [5], ensuring the continuity of the

universe and resolving the problem of information loss in black holes [4].

42

Reinterpretation of Determinism: Determinism is preserved at the level of
information but manifests statistically at the level of specific realizations, which

corresponds to the modern understanding of quantum mechanics.
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9 IIEPCIIEKTUBBI PASBUTUA U ITPUJIO2ZKEHU A

9.1 TeopeTrndeckue IpUOPUTETHI
Hopoxnas kapra (Roadmap) passurus EBKM na 6auxkaiimue 1-3 roga:

1. dran 1: Popmanuszanusi U TOCTPoeHUe ynpoineuHoit mogenu (0-12 me-

CcsLEB).
e BriBo/1 IBHOTO BIiJla BOJIHOBOT'O ypaBHeHwue jyisi [Lacta B yIporéHHoit mocra-
HOBKe (HAIIpUMED, OJJHOMEpHAsT WN cHEPUIECKI-CHMMETPUIHAS MOJIEID ).

e Paszpaborka mMareMaTndeckoro armmapara jist onucanusi nepexoja «Cerb —
Bosinay na ocnoBe OHTOJIOMHUECKUX TIOJIOYKEHHH COITYTCTBYIOMNIEH PabOTHI 110

kBanToBaHHOI cetu [Lnacra [8].
o Hucsiennoe mMojieiupoBanue 6a30Bbix (a3 BOJHOBON JuHaMuku («Yiaap XJibi-

cray, «PacupsiMienues ).

2. Dran 2: KoaudecrBeHHbIE TIpejcKa3anus u penomenosiorus (12-24 me-

CSLIEB).
e [Tosyuenue mepBLIX KOHKPETHBIX BLIpayKeHMil I MOAMMHUKAIMI KOCMOJIO-
rUUecKux napaMerpoB: 6 Hyoma(2) n @orp(r).

o KauecrpenHoe CpaBHeHHNE 3TUX Ilpe,LLCKaSaHl/lﬁ C Ha6JIIO,LLaeI\'IbIMI/I aHOMaJIMAMU

(kpusuc Hy, ¢popMa KpUBBIX BpaICHNA TATAKTHK ).
o VceeioBanue Ipe/iCKa3aHuil I CTATUCTUKI KPYITHOMACIITaOHOH CTPYKTY-
pa (P(k) ¢ ocrpsinmsivm).

3. Dran 3: CpaBHeHNE C JAHHBIMU U yTOYHeHHe Moaenu (24-36 mecsues).

o Kommuecrsennoe comocranienue npeackazannit EBKM ¢ manabiMu cospe-

menHbix 0030pos (DESI, Euclid, SPARC, GAIA).

e VTOouHeHHe IIapaMeTpoB MOJeJIN U I'PaHUIHbBIX YCJ'IOBI/H;'I Ha OCHOBE H&6JI}O,ZL&-

TEJIbHBIX OFpaHI/I‘IGHI/IfI.

e Paspaborka dopmasmsmMa Jijist CBSI3U ¢ KBAHTOBOIT TeOpHell Mojist B UCKPUB-

JIBHHOM npocTpaHcTBe-BpeMenn (yposenb «Harmonnenus» ).
Cpennecpounsbie (3-7 jer):
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KBanToBanue Teopun u nocrpoeHue mojiHON KBaHTOBOM Teopun “Iliact”

UccnemoBanne cBsA3u ¢ Teopueil CTPYH U METJIEBON KBAHTOBOI rpaBuTalineii

Pazpaborka dopmaiuzma jiist onucanus MEXKILIACTOBBIX B3aMMOIEHCTBII
Honrocpounste (7-15 jer):

ITocTpoenne nosHOit Teopuu, obbeMHAIONIEH Bce B3aNMOIEHCTBI

MCCJIGAOB&HI/IG BO3MO2KHOCTH 3KCIIEPHUMEHTaJIbHOI'O BJIMAHUA Ha IIapaMeTpPbl

“ILnact”

Pa3pa60TKa HpI/IJIO}KCHHﬁ JJIL TIPOJIBUHY THIX KOCMUYECKUX TEXHOJIOT U
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9 DEVELOPMENT PERSPECTIVES AND
APPLICATIONS

9.1 Theoretical Priorities

Roadmap for UWCM Development for the Next 1-3 Years:

1. Stage 1: Formalization and Construction of a Simplified Model (0-12

months).
e Derivation of the explicit form of the wave equation for the Stratum in a
simplified setting (e.g., one-dimensional or spherically symmetric model).

e Development of mathematical apparatus for describing the "Network —
Wave" transition based on the ontological provisions of the accompanying

work on the quantized Stratum network [8].
e Numerical simulation of basic phases of wave dynamics ("Whip Strike",
"Straightening").
2. Stage 2: Quantitative Predictions and Phenomenology (12-24 months).
e Obtaining first specific expressions for modifications of cosmological param-
eters: 0 Hyave(2) and ®rpgw(r).

e Qualitative comparison of these predictions with observed anomalies (Hy cri-

sis, form of galactic rotation curves).
o Investigation of predictions for large-scale structure statistics (P (k) with os-
cillations).

3. Stage 3: Comparison with Data and Model Refinement (24-36

months).
e Quantitative comparison of UWCM predictions with data from modern sur-
veys (DESI, Euclid, SPARC, GAIA).

o Refinement of model parameters and boundary conditions based on observa-

tional constraints.

e Development of formalism for connection with quantum field theory in curved

space-time (level of "Content").

44

Medium-term (3-7 years):

e Quantization of the theory and construction of a complete quantum theory of the

“Stratum”
e Investigation of connection with string theory and loop quantum gravity
e Development of formalism for describing inter-stratum interactions
Long-term (7-15 years):
e Construction of a complete theory unifying all interactions
o Investigation of the possibility of experimental influence on “Stratum” parameters

e Development of applications for advanced space technologies
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9.2 DkcnepuMeHTAJbHBIE CTPATernu
CoBMeCTHBIE TIPOEKTHI C CYIIECTBYIONMHU SKCIIEPUMEHTAMMU:
Koopaunarus ¢ komamgamu Euclid, Roman, SKA st nposepku mpejickasanuii
Ucnonbzosanue gaunnbix GAIA g yrouHeHns KapT HeKyJIsgPHBIX CKOPOCTeit
Anasus xkoppesstiuit CMB-LSS ¢ aHHBIMI 0030DOB CJI/YIOIIEro MoKoJIeHus |1]
PazpaboTka 11€71€BbIX IKCIIEPUMEHTOB:
[TpoekTHpoBaHue BHICOKOTOUHBIX M3MepeHuii ociiuuisiimii H(z)

Cozanue crennan3upoOBaHHbIX TEJIECKOTIOB [T KApTOorpaupoBaHusl IPaBHTA-

[IMOHHBIX aHOMaJINii

PazpaboTka 9KCIIEpUMEHTOB 10 TOUCKY aHU30TPOINN (DYHIAMEHTAIbHBIX T0CTO-

STHHBIX

CosaHune ucciie/ioBaTe bCKON MHMPACTPYKTYPHI:
Opramusalyst OTKPBITHIX 623 JAHHBIX JIJisl HE3ABUCUMOIT IIPOBEPKHU IIPEJICKA3aHNUIT
Cozanne MexK/IyHAPOHBIX KoJutabopanuii Jijisi pazpaboTKu Teopun

Paspaborka obpazoBaTe/IbHBIX IPOrPaMM JIJIst IOJIOTOBKU CIIEIHAINCTOB

9.3 MexauciuunHaAPHbIE ITPUJIOXKEHUS
Dustocopus HAYKM:
Paspaborka HOBBIX 3MHCTEMOJIOIMYECKIX OCHOBaHUIl I KOCMOJIOTUI
UccnemoBanne cBsa3u MexKay nHMOpMaIneii, BpeMeHeM U POCTPAHCTBOM
AHaju3 MeTOO0IOIMYeCKUX [OCAeJICTBUN IUK/INIeCKO MoJien
MaremaTuka:

Pazsurne byHKIIMOHAILHOIO aHAJIN3A, I BOJTHOBBIX YPABHEHUI B TPOCTPAHCTBE

MEeTPUK
UccieroBanne TOMOJOIMMYECKIX CBOWCTB MHOTO0OOPA3Hii ¢ aKTUBHBIMU IPAHUIAME
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e Pa3paboTka HOBBIX METOJOB YNCEHHOIO MOJETHPOBAHNS KBAHTOBBIX CUCTEM
NudopmalimoHHbIE TEXHOJOTUN:

L] Paspa60TKa AJI'OPUTMOB JId aHaJIN3a prHIIOMaCLHTa6IIbIX KOCMOJIOI'NTYECKUX

JaHHBIX
o COS,H&HI/IQ METOAOB BU3YyaJIU3alliul MHOI'OMEPHbBIX BOJTHOBBIX (i)yHKHI/II‘/JI

[ ] HpHMeHeHHe METO/10B MallIMHHOI'O 06yquI/m JJIL TIONCKa ITaTTEPHOB B KOCMOJIO-

TMYeCKUX JJaHHbIX

10 METOHOOJ/JIOTUYECKWE ACIIEKTBHI 1
BO3PAKEHU A

10.1 OTBeT Ha BO3MOXKHbIE METO/IOJIOTUYECKIE BO3PaKEHUS

OTHOCUTEJIBLHO «CBbIPOCTH» MATEeMaTUYIECKOI'o aIlllapaTa: ﬂaHHaH p‘d6OT?L

peJicTaBiisier coboii He 3aBEPIIEHHYIO0 TEOPUIO, & UCCJIEJI0BATEJILCKYIO TPOrPAMMY U

TImapajurMaJjJbHyIo MOJIC/Ib. Eé InepBuaHad 1ejJb — YCTaHOBUTDH HOBBIIT
KOHLLGIITyaJIbeIIL/'I KapKac [Jigd €JIMHOI'O 00bSICHEHUSI KOCMOJIOTHYECKUX SBJIEHUI.

Hpe,HCTaBIIeHHI)Ie YpaBHEHUS 3a/1al0T HallpaBJICHUE JIJIA JaJibHeIen

MaTeMaTHIecKoil (popMam3aIii, aHAJIOTIIHO TOMY, KaK MOJiesib aroma Pesepdopia
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IIpeaniecTBoBaJla [IOJIHOIT KBAHTOBON MEXaHUKH. KpI/ITepI/IeM Ha JaHHOM 3Talle
ABJIACTCA HE MaTeMaTHn4deCKasd 3aB6pLHéHHOCTb, a 9BPUCTUYCCKadA IMECHHOCTDb U

danbcuduimpyeMocTs mpejicka3anuii.
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9.2 Experimental Strategies
Joint Projects with Existing Experiments:
e Coordination with Euclid, Roman, SKA teams for testing predictions
e Use of GAIA data for refining peculiar velocity maps
e Analysis of CMB-LSS correlations with next-generation survey data [1]
Development of Targeted Experiments:

e Design of high-precision measurements of H(z) oscillations
e Creation of specialized telescopes for mapping gravitational anomalies
e Development of experiments to search for anisotropy of fundamental constants

Creation of Research Infrastructure:
e Organization of open databases for independent verification of predictions
e Creation of international collaborations for theory development

e Development of educational programs for training specialists

9.3 Interdisciplinary Applications
Philosophy of Science:
e Development of new epistemological foundations for cosmology
e Investigation of the connection between information, time, and space
e Analysis of methodological consequences of the cyclic model
Mathematics:
e Development of functional analysis for wave equations in metric space
e Investigation of topological properties of manifolds with active boundaries
e Development of new methods for numerical simulation of quantum systems

Information Technology:

e Development of algorithms for analyzing large-scale cosmological data
e Creation of methods for visualizing multidimensional wave functions

e Application of machine learning methods for searching patterns in cosmological

data

10 METHODOLOGICAL ASPECTS AND OBJECTIONS

10.1 Response to Possible Methodological Objections

Regarding the "rawness" of the mathematical apparatus: This work
represents not a completed theory, but a research program and a paradigmatic
model. Its primary goal is to establish a new conceptual framework for a unified
explanation of cosmological phenomena. The presented equations set the direction
for further mathematical formalization, similar to how Rutherford’s atomic model
preceded full quantum mechanics. The criterion at this stage is not mathematical

completeness, but heuristic value and falsifiability of predictions.
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OTHOCHUTEILHO HapylIeHus TPUHIUNA o0Ieii KoBapuaHTHOCTU: Bhijesenne
BpeMeHu B hyHJIAMEHTAJIBHOM BOJIHOBOM YDABHEHUU SIBJISICTCST HE OIIHOKOI, a
OCO3HAHHBIM METOJI0JIOTHIECKUM BBIGOPOM, BBHITEKAIONIM U3 OHTOJIOTHI MOJIEJIH.
Ecin “ILiact” npocrpaHcTBa-BpeMeHN SIBJISIETCs €IMHON IMHAMIYIECKON CYIHOCTDIO,
TO ero ryiobaibHasi BOJIIONNS TpebyeT mapaMerpa. JTO — IBOJIOIIS BCEro
[IPOCTPAHCTBA-BPEMEHH KaK 11e10r0. [Ipu 9moM, 0b1ast KOBAPHAHTHOCTD JIOJIZKHA
COXPAHATHCS JIJIsl JIMHAMUKI TI0Jieif BHYTpHU y2Ke sBostoinonupyioriero “Iliact”
(ypoBerb «HamosHeHns» ).

OTtHocuresibao ouTosiornvieckoro craryca CI'B: CI'B we siBisiercst
IUIOTETHIECKON JacTUIeil nIm mpon3BoILHON abcTpakimeil. 91o — Gu3ndeckoe
COCTOSTHIIE CAMOT'O ITPOCTPAHCTBA-BPEMEHH Ha ero (DyHIaMeHTATLHO TpaHuIe,
OINCHIBAEMOE KOHKPETHBIMI YPABHEHUSIMI 1 XapaKTepU3yIoeecst YETKO
OTIpe/IeIBHHBIME TIApaMeTPaMIL: ILI0THOCTLIO sneprun (perg > 1033 [Tx /M),
apdpeKTUBHOM Maccoil n yupyroctbio. Jammas cymHOCTh SIBIAETCS HEOOXOIMMBIM

CJIeJICTBUEM 3aMKHYTOIl nuHamudeckoil cucrembl “Ilnact” ¢ akrtusHoll rpanureii.

10.2 EBKM kak MOCT MeXK/Ty KJIaCCHYEeCKOil 1 KBAaHTOBOI (hU3MKOil

ITpuniun npeeMcTBEHHOCTH (PUBNYECKUX TEOPUil SBIAETCS
dyHIaMEnTAILHBIM METOI0JIOTNYeCKIM penmMytnecTBoM Enunoit Bosmosoit
Kocemosornueckoit Mogieiu. B orytdne or MHOIMX aJibTePHATUBHBIX MOJX0JI0B,
KOTOpbIe TPEOYIOT PAIUKAJILHOTO MEPECMOTPA YCTAHOBJICHHBIX (PU3MIECKUX TEOPUIil,
EBKM BbicTpanBaeT ux B eQMHYIO HEPAPXUUECKYIO CHCTEMY, JeMOHCTPUPYS KaK
cyliecTByIonne (GU3NIeCKue TeOPHN COIVIACOBAHHO CJIE/IYIOT U3 €JMHOrO MPUHIHIIA

BOJIHOBOI! JANHaMHIKKN IIPOCTPaHCTBa-BpeMeEHU.

10.2.1 Wepapxus dpusnvyeckux reopuii B EBKM

o OyHgaMeHTAJbHBIN ypoBeHb: BosHosast jgunamuka “ILiact” — ejaunoe ornmca-

HUE IIPpOCTPpaHCTBa-BpeMeHN KaK IeJIoro

e ITpousBoaHbIil ypoBeHb: O0Iast TeOpUs OTHOCUTEJILHOCTH — TOTHOE OIICAHUE

reomMeTpun B HpI/I6JII/I)KeHI/II/I cpeJHero 1oJid

o PeHOMEHOJIOTNYECKNA YPOBEHb:!
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— Knaccenaeckast MmexaHnka — JIJIsT TIOBCEIHEBHBIX MACIITAOOB U CJIAOLIX TOJIEit
— KBanToBas mexaHuka — 0000MIEHHAS Ha CIydail JMHAMUYECKONH TeOMEeTPHH

— ACDM-mozesb — 3¢ deKTUBHOE OlUCaHIe B OLIPeIeJIEHHOM JINalla30He Hapa-

MeTPOB
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Regarding the violation of the principle of general covariance: The isolation
of time in the fundamental wave equation is not an error, but a conscious
methodological choice stemming from the model’s ontology. If the “Stratum” of
space-time is a single dynamic entity, then its global evolution requires a parameter.
This is the evolution of all space-time as a whole. At the same time, general
covariance must be preserved for the dynamics of fields within the already evolving
“Stratum” (the level of "Content").

Regarding the ontological status of THGW: THGW is not a hypothetical
particle or arbitrary abstraction. It is the physical state of space-time itself at its
fundamental boundary, described by specific equations and characterized by clearly
defined parameters: energy density (praaw > 108 J/m?), effective mass, and
elasticity. This entity is a necessary consequence of a closed dynamic system

“Stratum” with an active boundary.

10.2 UWCM as a Bridge Between Classical and Quantum Physics

The Principle of Continuity of Physical Theories is a fundamental
methodological advantage of the Unified Wave Cosmological Model. Unlike many
alternative approaches that require a radical revision of established physical theories,
the UWCM arranges them into a unified hierarchical system, demonstrating how
existing physical theories consistently follow from a single principle of wave dynamics

of space-time.

10.2.1 Hierarchy of Physical Theories in UWCM

e Fundamental level: Wave dynamics of “Stratum” — unified description of space-

time as a whole

e Derived level: General Relativity — exact description of geometry in the mean-

field approximation
e Phenomenological level:

— Classical mechanics — for everyday scales and weak fields
— Quantum mechanics — generalized for the case of dynamic geometry

— ACDM model — effective description in a certain parameter range
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10.2.2 PaspelieHne ucTopudecKnx KOHMIINKTOB

Tabsnma 3: Paspenienne ncropuyeckux KoH(MDIUKTOB B husnke

Ucropuueckmnii TpaauIMOHHBINH TTOAXO/T, Pemtenne 8 EBKM
KOH(IUKT
Herepyunuzm  OTO | TonbiTkn kBaHTOBaHus rpasu- | BojaHoBas juHaMuka Kak 06o-
VS BEPOSITHOCTHOCTD | TAIUH siee  (byHJIAMEHTAJBLHBIA  yPO-

KM BEHD OIMCAHUS
[TpoGiiema u3mepenus | Vurepuperammn (Konenraresn- | Bes Beesennas — etuHblil BoJ-
B KM CKasl, MHOTOMHUPOBasi ) HOBOI#1 (pyHKIHOHAJI
Hauaspubie  ycinoBus | IlocrynmmpoBanne — crenumasib- | EcrecrBennoe BO3HHKHOBeHHE
KOCMOJIOTHH HBIX HAYAJIBHBIX JAHHBIX U3 PHUHIUIIOB COXPAHEHUST NH-
dopmam 1 HeoupeIeIEHHO-
cTH
Bapuonnasi acum- | 'mnoresa Hapyuienus | EcrecrBenHoe paspe-
merpusi Becenennoit | CP-uaBapuanTHOCTH mIeHme: KaxKAbIA  ITUKJI
(Caxapos) [11], ToHKasi | HAYMHAETCS C COCTOSIHUSI
HaCTPOMKa «ABCOIOTHBIN Houb».

BemrectBo  HOBOII  Bce-
JIeHHOIl  poXkJaercsa U3
9HEpPruu Ppa3BEPTHIBAHUSA
Ilnacra. HabGromaemast
acuMMeTpusi — Pe3yJIbTaT
CTPYKTYPHOIA byHKIUIN
aHTUMaTepUy B TEKYIIEM
uuKJge u €€ robaJbHOI
AHHUTUJISAIAN  C  Bele-
CTBOM IIpM KOJLJIATICE.

Crpesa BpeMeHH Crarucrudeckast pusnxa Hamnpasiienne pasBép-
THIBAHUST “ITnacr” u3
“Abcosrioraptit Hosb”

KsanroBanne rpasu- | [lerneBas KI', Teopus crpyn EcrecTBennoe  kBanTOBamme

AN yepe3  BOJIHOBOE  OIMCAHEE
METPHUKHI

10.2.3 IIpuHOUII COOTBETCTBUSA B ACNCTBUA

HeroroHOBCKas KilaccrmiecKas MeXaHUKAa COXPAHsETCsl KaK IIPUOJIHIKEHNe J1Isl
IIOBCEIHEBHBIX MaCIITA0OB U CJIa0bIX IPABUTAIIMOHHBIX HOJIEl, II0JHOCTHIO
BOCIIPOM3BO/e BCe [IPOBEPEHHbIE [IPEJCKa3aHls B CBOel 00JIacTU IPUMEHUMOCTH.
OGiasi Teopusi oTHOCUTEJLHOCTH DifHIITeiiHA [10] coxpaHsiercst Kak TOUHOE
OIIIICaHUE TeOMETPHU IPOCTPAHCTBA-BPEMEHH B NPUOIMKEHIHN CPEJIHEro 101,
coxpanss see Kiaccnueckue Tectsl OTO (rpaBuTannoHHOe JHH3UPOBAHKE, CMEIIEHHe

nepuresinsg MepKypusi, rpaBUTAIMOHHOE KPACHOE CMEIEHHE).
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KBaHTOBass MexaHUKa He OTMEHsIETCsI, a 0000IaeTcss Ha Corydail TnHAMIIECKOiT
reomerpun. [IpuHIUT CyIepHO3UIIN, BEPOATHOCTHAS HHTEPIPETAIINS U TPUHITAIL
HEOIIPEICIEHHOCTH TTOJTyJatoT OoJjiee TIy0oKoe 0DOCHOBaHME B KOHTEKCTE BOJTHOBOM
maaMuky “Tliact”.
Crangaptaas ACDM-mozess [1] okasbiBaercst 3hheKTUBHBIM OTICaHIeM,
CIIPABE/JIUBLIM B OTPEJIEJIEHHOM JIAA30He TapPAMETPOB, YTO O0bSICHSIET eé

KOJIM9eCTBEHHbIE YCIIEXU B OIIMCaHUN Ha6JHO,ZLaTeJIbHI>IX JaHHbIX.

10.2.4 ®Punocodckoe 3HAUECHUE

EBKM mnpejicrasiisier He «ellé ojiHy TEOpust BCEros», KOTOPas OTMEHSIET [PeJIbILyIIIIe,
a METATEeOPUIO, TOKA3LIBAIOIILYIO, KAK PA3HbIe yPOBHHI OMUCAHus (hbU3nIeCKOit
PeaIbHOCTH 1I0CTIE/I0BATENBHO CJEJYIOT U3 €JMHOIO IIPUHIHIIA. DTO COOTBETCTBYET
HPUHIHIY SMEP/PKEHTHOCTHA — KazKJIOMY YPOBHIO OpPTaHU3aI[il MaTepuu
COOTBETCTBYIOT CBOM 3aKOHBI, KOTODbIE HE IIPOTUBOPEYAT, a JIOIOJHAIT JAPYT JIPyTa.
Takum obpazom, Ennnast Bonxosas Koemosoruaeckas Mogesns npejiaraer myTh
CHHTEe3a, a He OTPUIIAHUA — IIYTh, [JIe KAXK/Iasd IPEIbIyIasd Teopus CoXpaHser
CBOIO 0OJIACTH PUMEHIMOCTH U O0'bSICHUTEIBHYIO CHJIY, HAX0/Isd CBOE €CTECTBEHHOE

MecTO B Dosiee 00I1I€ell TeOPeTUYIECKOil CTPYKTYPE.

English

10.2.5 Resolution of Historical Conflicts

Table 4: Resolution of Historical Conflicts in Physics

Historical Conflict

Traditional Approach

Solution in UWCM

Determinism of GR vs
probability of QM

Attempts to quantize gravity

Wave dynamics as a more fun-
damental level of description

Measurement problem
in QM

Interpretations (Copenhagen,
many-worlds)

The entire Universe is a single
wave functional

Initial conditions of
cosmology

Postulation of special initial
data

Natural emergence from the
principles of information con-
servation and uncertainty

Baryon asymmetry
of the Universe

Hypothesis of CP viola-
tion (Sakharov) [11], fine-

Natural resolution: each
cycle begins from the "Ab-

tuning solute Zero" state. The
matter of the new Uni-
verse is born from the
energy of the Stratum’s
unfolding. The observed
asymmetry is the result of
the structural function of
antimatter in the current
cycle and its global annihi-
lation with matter at col-

lapse.
Arrow of time Statistical physics Direction of unfold-
ing of  “Stratum”  from

“Absolute Zero”
Quantization of grav- | Loop Quantum Gravity, string | Natural quantization through
ity theory wave description of the metric

10.2.6 Correspondence Principle in Action

Newtonian classical mechanics is preserved as an approximation for everyday
scales and weak gravitational fields, fully reproducing all verified predictions in its
domain of applicability.

Einstein’s General Relativity [10] is preserved as an exact description of
space-time geometry in the mean-field approximation, preserving all classical tests of
GR (gravitational lensing, precession of Mercury’s perihelion, gravitational redshift).
Quantum mechanics is not canceled but generalized to the case of dynamic
geometry. The superposition principle, probabilistic interpretation, and uncertainty
principle receive a deeper justification in the context of the wave dynamics of

“Stratum”.



The standard ACD model [1] turns out to be an effective description, valid in a
certain parameter range, which explains its quantitative successes in describing

observational data.

10.2.7 Philosophical Significance

UWCM represents not "yet another theory of everything" that cancels the previous
ones, but a metatheory showing how different levels of description of physical
reality consistently follow from a single principle. This corresponds to the principle of
emergence — each level of organization of matter corresponds to its own laws,
which do not contradict but complement each other.

Thus, the Unified Wave Cosmological Model offers a path of synthesis, not
negation — a path where each previous theory retains its domain of applicability
and explanatory power, finding its natural place in a more general theoretical

structure.
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11 3AKJIIOYEHUE

11.1 KumroueBnle moctukenuss Eanaoii Boarosoit Kocmosornyueckoii

Mopenn

. Enunoe o0bsicHeHme TEMHOW MaTepuu M TEMHOII dHEPrum Uepes JMHA-

muky “Thiact” u Bosueiicreue CI'B-memOpanbl, yerpanstiomiee HeOOXOUMOCTD B

TUIIOTETUYECKUX YaCTUIAX U 3araJ0YHON KOCMOJIOINYECKON MOCTOAHHOIA.

. HoBas ouTosiOorusa AaHTUMaTepuu, KOTopas pacCMaTPUBaCTCA HE KaK CBO60,ZL-

HOE «3ePKAJIo» BeIeCcTBa, a KaK CTPYKTYPHbI KOMIIOHeHT Kapkaca [Liacra. 9To
00bsicHsIeT €€ oTCyTCTBUE B HAbJII0IaeMoit BeesieHHOM B BHJIe KOMITAKTHBIX 00bEK-
TOB, €€ BKJIAJ] B KADKACHYIO (HUTEBU/IHYO) rpaBuTanuio (penomen «rém-
HOI MaTepuu») u 00eceunBaeT MeXaHU3M II00ATbHON AHHUTHJISIINN KAK
UCTOYHUKA IHEPIUU JJIsi HOBOTO IUKJIA, pa3perias npodjeMy OAPUOHHON acuM-

MeTpuu.

. EcrecTBennble HavaIbHDBIE ycJjioBud u3 (I)yH,Z[aMeHTaIII)HbIX IIPpUHIUIIOB KBaH-

ToBOII Mexanuku u reopun uHdopmaiun (“Abcosmorabiit Hon”), pasperuaioiiue

pobJIeMy TOHKON HACTPONKN HAYAJBHBIX TAPAMETPOB.

. mknuyeckas Bceslennas 6e3 mpobsieMbl SHTPONINU 0J1arojiapst MeXaH3-

My xpanenust ungopmaiu B CI'B, obecrieunBarornieMy mpeeMCTBEHHOCTD MEK Ty

ruKJIaMu [5).

. YHuUKaJibHbIe IIpoBepdaeMble IMpeJCKa3aHnd ¢ PACTYIITUM Y1CJIOM KOCBEHHDBIX

IIO,LLTBep}K,U‘eHI/IIL/'I, BKJ/IIOHalomue A49erucCTyo CTPYKTypa I'paBUTAIIMOHHLIX aHOMa-

Jmit, ocrmAnnn Xabbsa u creruduieckine B-MoOIbl B peIMKTOBOM H3/Ty T€HIH.

. Cogepxkur OTO Kak nIpeAeabHbI CIIydaii B IPUOJIMKEHIN CPEJIHEro M0JIst

[10], obecrieunBast peeMCTBEHHOCTEL € MPOBEPEHHBIMU [PEICKA3AHUAMU O0Ielt

Teopun OTHOCUTEJIbHOCTH.

. EcrecTBeHHOE 00bsICHEHIIE prHHOMaCIHTaGHOﬁ KOrepeHTHOCTH U1 CBEepX-

GOJIBIIINX CTPYKTYP KaK IPOsIBJIEHNE WHTEePMEPEHIIMOHHON KAPTUHBI BOJHOBBIX

mox “TLmact”.
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10.

11.

MexaHu3m paspelrieHust Kpusuca Hy qepes3 ociusimn mapaMerpa Xaboa,

BO3HUKAIOIIIE 13-3a JINCKPETHOrO criekTpa Kosebanuit “Tliact”.

. HoBprit mexanusm kosutanca 1ukia («Bosspar xibicras), rie 4épHbie

JIBIPBI, BBICTYIIAS B POJIH KOH/IEHCATOPOB HEPTUU U HHMOPMAIIUH, YepPe3 MPOIECcC
ucnapenust Xokunra [4] ocymecrsistior nepexkauky suepruu k CT'B-membGpane.
CwerrieHne sHEPreTnIeckoro daanca THAINIPYET KACKaHBIN BOJTHOBOM KOJIIAIIC

“Ilnact”, obecrieunBas coxparenne nHMGOPMAIIUN U TIEPEXO]] K HOBOMY IIHKJLY.

Pemienne nabOpManIOHHOTIO NapajoKca Y€PHBIX AbIP [4], KoTopoe opra-
HUYHO BCTPOEHO B KOCMOJIOIHMYECKHI MeXaHU3M: HH(MOpMAaIlnst, rojiorpadpuieckn
XpaHuMast Ha 9EpHBIX JibIpax, nepejaéres B CI'B B MOMeHT KacKa[HOTO KOJLIAI-

ca.

HesocTHas dumocodckas 0OCHOBA, IPEOJIOJIEBAIOINIAsT KIACCHICCKIE JIyaJn3-
MbI ([IPOCTPAHCTBO-MATEPHsl, PA3YM-TEJIO) U HPEIJIAraioasg OHTOJOIIIO, OCHO-

BaHHYIO Ha BOJIHOBOI JTUHAMUKE U HHCbOpMaHI/IOHHOﬁ IEeJIOCTHOCTH.

English
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11 CONCLUSION

11.1 Key Achievements of the Unified Wave Cosmological Model

. Unified explanation of dark matter and dark energy through the dynamics

of “Stratum” and the effect of the THGW-membrane, eliminating the need for

hypothetical particles and a mysterious cosmological constant.

. New ontology of antimatter, which is considered not as a free "mirror" of mat-

ter but as a structural component of the Stratum’s framework. This explains its
absence in the observable Universe in the form of compact objects, its contribu-
tion to framework (filamentary) gravity (the "dark matter" phenomenon)
and provides a mechanism for global annihilation as an energy source for a

new cycle, resolving the problem of baryon asymmetry.

. Natural initial conditions from the fundamental principles of quantum me-

chanics and information theory (“Absolute Zero”), resolving the problem of fine-

tuning of initial parameters.

. Cyclic Universe without the entropy problem thanks to the mechanism of

information storage in THGW, ensuring continuity between cycles [5].

. Unique testable predictions with a growing number of indirect confirmations,

including the cellular structure of gravitational anomalies, Hubble oscillations,
and specific B-modes in the CMB.

. Contains GR as a limiting case in the mean-field approximation [10], ensuring

continuity with verified predictions of general relativity.

. Natural explanation of large-scale coherence and super-large structures as

a manifestation of the interference pattern of “Stratum” wave modes.

. Mechanism for resolving the H crisis through oscillations of the Hubble

parameter arising from the discrete spectrum of “Stratum” oscillations.

. New cycle collapse mechanism ("Whip Return"), where black holes, acting

as condensers of energy and information, through the Hawking evaporation pro-

cess |4] carry out energy transfer to the THGW-membrane. The shift in energy
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balance initiates a cascading wave collapse of “Stratum”, ensuring information

preservation and transition to a new cycle.

Solution to the information paradox of black holes [4], which is organically
built into the cosmological mechanism: information holographically stored on

black holes is transferred to THGW at the moment of cascading collapse.

Holistic philosophical foundation, overcoming classical dualisms (space-
matter, mind-body) and offering an ontology based on wave dynamics and

informational wholeness.

Pyccknit

11.2 HabimogaTeabHbIE CJIEJICTBUS U IIPOBEPSEMbIE MPeICKA3aHMUsA
EBKM

Bazkneitmum ciaegcreuem EBKM spiisiercs psti NPpUHINIIIAJILHBIX TIPEJICKA3AHNTIA,

KOTOPBIE MOI'YT OBITH IOJIBEPIHYTHI SMIINPUYECKOl IIPOBEPKE U KOTOPbIE KAUeCTBEHHO

OTJINYAIOTCS OT IpejcKasanuil crangapraoin CDM-monesm:

. Hemonoronunocts H(z): Bapucumocts napamerpa Xab6/a 0T KpacHONO cMe-

meHund JJoJIZKHa JJEMOHCTPUPOBAThL OCHUJIJIATOPHYIO MOIYJIAIIATO, 06yC.HOB.HeHIIyIO

BoJIHOBOI1 aunamukoii [Lmacra.

. KoppenupoBaHHBII1 T'pAaBUTAIIMOHHBINI NOTEHIHWAJJ: <« TéMHOMaTEpHah-

Hble» 3P hEKTH B rajJakTHKaxX (KpuBble BPAIEHNS) JIOJKHBI CHJIbHEE KOPPEJIH-
poBaTh € paclipejieleHreM OapUOHHOI MaTepuu, YeM 3TO JIONYCKAIOT MOJIeJIN C

N30JIMPOBaHHBIM I'aJIO 9aCTUIL TEMHOI MaTepun.

. duaaMmudeckasi «TéMHasi 3Heprusi»: [lapamerp ypaBHEHUs! COCTOsIHUsT (W)

JOJIZKEH OTKJIOHATHCA OT KOHCTAHTbI (W == - )7 YKa3bIBasi Ha 3BOJJTIOIMOHUPYIONLY IO

npupojy dasnl «pacipsimierusi» [Liacra.

. OcobeHHOCTN KPYMHOMACHITAOHON CTPYKTYPhL: B cliekTpe MOIHOCTH pac-

npejesierust rasaktuk P(k) moryT HaGuosaThbest ciabble KBA3HIIEPHOITIECKUE
0CODEHHOCTH Ha CBEPXOOJIBLININX MacHITabax Kak IposBieHne nHTepdepeHIiuon-

HOI KapTUHBI MO/ [Lnacra.

. E,Z[I/IHCTBO «TEMHBIX» KOMIIOHEHT: ,HOJDKH& CyHaieCcTBOBaThb CTaTHUCTUYECKasd

CBA3b MEKJTY HapaMeTpaMi, OITAChIBAIOINMI <<TéMHy}O MaTepHIO» Ha raJJaKTI4e-
CKHUX MaCLIlTa6aX7 1 IapaMeTpaMun «TEMHO HEeprum» Ha KOCMOJIOI'MYECKHX MacC-

mradbax.

. KapkacHasi, a He cdepudeckasi, «TEMHasi MaTepus»: | paBUTAIMOHHBII

[OTEHI[1AJT, OTBETCTBEHHbIN 38 AHOMAJINN BPAIIEHUS FAJIaKTUK 1 JIHHAMUKY CKOTI-
JICHUIH, JIOJIZKEH CJIe/IOBATh He 3a ChepPUtuecKIM PACIIPEJIeTICHIEM IMIOTeTHIeCKNX
YJACTHUII, & 38 KPYITHOMACIITaOHOW HUTEBUHOI / T9enCTOil CTPYKTYPOIii Bi-
JMOro (GAPUOHHOIO0) BEIeCTBa, YKA3biBas Ha €ro TeOMeTPUUIECKYI0, a He JacTH-

LIEBYIO IIPUPOJLY.
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[Tposepka sTux npejickazanuil ganubiMu cospementbix 063opos (DESI, Euclid,
SPARC, Simons Observatory) craHer pemawoniuM TeCTOM [Jis PeJIoXKEeHHOM

Tmapa/iurMbI.

11.3 Hay4HbIif cTaTyC U IIEepPCIIEKTUBbI

Enunast BostroBast Kocmosornueckast Mojiesib HaxouTess B yHUKAJIBHOM OJIOZKEHIH
paboueil Hay9IHON MUIIOTE3BI TTEPEXOIHOr0 Hepuojia. C OIHOi CTOPOHDI, OHA yIKe
JIEMOHCTPHUPYET CHOCOOHOCTD OObSICHITH HADJIIOJATEILHBIC AHOMAJIIY, CTABSIIIE B
TYIUK CTAHAAPTHYIO Moge/b [2, 1]. C apyroit — BbLABHrACT CMEJIbIE KOJMICCTBEHHDIC
U KauecTBEHHbIE MPEJICKA3aHUS, KOTOPble MOIYT ObITh IIPOBEPEHBI B OJIMKaiiIime
ro/Ibl JIaHHBIME 0630poB HoBoro mokosterust (Euclid, Roman, SKA).

Mogesib He TPOTUBOPEYUT KJIACCUUIECKON (hu3nke B €€ 001aCTH TPUMEHUMOCTH, HO
pejiiaraeT MpUHIUINAILHO HOBOE MOHUMaHUE (DYHIAMEHTATBLHBIX COCTOSTHUN, TAKIX
Kak t = 0 Wi Ipupojia TOPU30HTA COOBITHI, KOTOPBIE B CTAHIAPTHBIX MOJIE/ISX
[PUBOJIST K CHHIYJISIPHOCTSIM U Hapajiokcam. OHa JeMOHCTPUDYET, UTO BPEMS,
IIPOCTPAHCTBO U MATepUs sIBJISTFOTCST B3aNMO3aBIUCUMBIME ACIIEKTAMU €INHOIO
nuHamudeckoro cymuoctu — “Ilnact”, 4To 1103B0JIsAEeT ecTecTBEHHBIM 00pa30M
00BSICHUTD IUKJIMIHOCTH MUPO3JIAHUS 1 COXPAHUTH UHMOPMAIIMOHHYIO 1IEJIOCTHOCTh
Bceesiennoit jjazke B peJIe/IbHBIX COCTOSTHUSIX.

ITpensioxkeHHDBIT MeXaHU3M KOJLJIAICA UKJIA HA OCHOBE SHEPreTUIeCKOro
bananca «Ilmact—CI'By u xkoHaeHcaTOpHOI PYyHKIIUN YEPHBIX JIbIP
MpeJyIaraeT ecTeCTBeHHOe pernieHne (byHIaMEeHTAJIbHBIX MPOGJIeM:
UH(MOPMAIIMOHHOrO Mapag0KCca, ACTPOHOMUYECKH JI0JITUX CPOKOB
UCHapeHusl U SHTPONUAHOrO Gapbepa I MUKJINIECKUX MO/IeJIell.
Ecnu npenckazanuss EBKM nosygar nmonrsepaxkjienue, 310 OyaeT o3HAYATDH He
9BOJIIOIIMOHHOE PA3BUTHE, & PEBOIOIHOHHYIO CMEHY HapaurMbl B KOCMOJIOIHN —
[EPEXO0Jl OT OIMMCAHUs Bee/leHHO KaK COBOKYITHOCTH TOJIell B MPOCTPAHCTBE-BPEMEHH
K [OHIMAHUIO €€ KaK eJMHOro JnHaMudeckoro «Tenay, oxkupisemMoro «KpoBbio»
Bpemenn u crabuimsupyemoro «Membpanoits CI'B.
OkoHuYaTeIBLHBIH BePUKT OYET BHIHECEH JAHHBIMU CJIE/LYIONNX TOKOJICHNUIT
KOCMOJIOTHUECKIX 9KCIEPUMEHTOB, HO yrKe cerojias Fnuas BosHoBas

Kocmosornaeckast Mogiesib npejijiaraeT M10[0TBOPHYIO HCCJIEI0BATEIbCKYIO

IpOTrpaMMy, JIOCTOHHYIO CAMOTO CEPLE3HOT0 PACCMOTPEHMS.

Pyccknit
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11.2 Observational Consequences and Testable Predictions of UWCM

The most important consequence of the UWCM is a series of fundamental
predictions that can be subjected to empirical testing and which qualitatively differ

from the predictions of the standard CDM model:

1. Non-monotonicity of H(z): The dependence of the Hubble parameter on red-
shift should demonstrate oscillatory modulation due to the wave dynamics of the

Stratum.

2. Correlated Gravitational Potential: "Dark matter" effects in galaxies (ro-
tation curves) should correlate more strongly with the distribution of baryonic

matter than is allowed by models with an isolated halo of dark matter particles.

3. Dynamic "Dark Energy": The equation of state parameter (w) should de-
viate from a constant (w = -1), indicating the evolving nature of the Stratum’s

"straightening" phase.

4. Features of Large-Scale Structure: In the galaxy distribution power spec-
trum P(k), weak quasi-periodic features on super-large scales may be observed as

a manifestation of the interference pattern of Stratum modes.

5. Unity of "Dark" Components: A statistical relationship should exist between
the parameters describing "dark matter" on galactic scales and the parameters of

"dark energy" on cosmological scales.

6. Framework, not Spherical, "Dark Matter": The gravitational potential re-
sponsible for rotation curve anomalies and cluster dynamics should follow not
a spherical distribution of hypothetical particles, but the large-scale filamen-
tary/cellular structure of visible (baryonic) matter, indicating its geometric,

not particulate, nature.

Testing these predictions with data from modern surveys (DESI, Euclid, SPARC,

Simons Observatory) will be a decisive test for the proposed paradigm.

11.3 Scientific Status and Prospects

The Unified Wave Cosmological Model is in a unique position as a working scientific

hypothesis of a transitional period. On one hand, it already demonstrates the ability

54

to explain observational anomalies that baffle the standard model |2, 1]. On the other
hand, it puts forward bold quantitative and qualitative predictions that can be tested
in the coming years by data from next-generation surveys (Euclid, Roman, SKA).
The model does not contradict classical physics in its domain of applicability but
offers a fundamentally new understanding of fundamental states such as ¢ = 0 or the
nature of the event horizon, which in standard models lead to singularities and
paradoxes. It demonstrates that time, space, and matter are interdependent aspects
of a single dynamic entity — the “Stratum”, which allows for a natural explanation of
the cyclicity of the universe and the preservation of the informational integrity of the
Universe even in limit states.
The proposed cycle collapse mechanism based on the energy balance
"Stratum—SGW" and the condenser function of black holes offers a
natural solution to fundamental problems: the information paradox,
astronomically long evaporation times, and the entropy barrier for cyclic
models.

If the predictions of the UWCM are confirmed, this will mean not evolutionary
development but a revolutionary paradigm shift in cosmology — a transition from
describing the Universe as a collection of fields in space-time to understanding it as a
single dynamic "Body", animated by the "Blood" of time and stabilized by the
"Membrane" of THGW.

The final verdict will be delivered by the data of the next generations of cosmological
experiments, but already today the Unified Wave Cosmological Model offers a fruitful

research program worthy of the most serious consideration.
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BJIATOJAPHOCTU

ABTOp BbIpazKaeT IIPpU3HATECJIbHOCTDL 3a IIJIOJOTBOPHBIC JIMCKYCCUN N KPUTUYIECKUE
3aMevaHusd, CII0CODCTBOBABIIINE Pa3BUTHUIO HpeACTaBJIeHIIOIL/'I KOHIEIIINN. OT,Z];GJIbIIaH
6JIELFO,H@pHOCTI> BCeM HccJjiegoBaresisiM, 9Ybu pa,6OTI)I7 IUTHUpYEMbIE B CIIUCKE

JINTEPATYPbI, JIELJIN B OCHOBY HaCTOAIIETIO TEOPETUYIECCKOTO aHaJIn3a.

KOH®JIMKT NMHTEPECOB

ABrop 3asiBjsier 00 OTCYTCTBUN KOHMJINKTA HHTEPECOB.

A TIPJIOZKEHNM A

11.3 IlIpusnoxkenue A. Maremarudeckas popMan3anus NpeJIcKa3aHmil
EBKM

B JaHHOM IIPpUJIOZKEHHN N TIPpUBEJ/IECHBI KJ/JII0OYEBbIE YPDaBHEHU A E,ILI/IHOP'I Bousrosoit

Kocemosnornaeckoit Mogiesin, BbIBEJICHHBIE U3 €€ OCHOBHBIX MOCTYNATOB |7].

11.3.1 VYpaBuaeune A.l: MoauduinupoBaHHbIii TapamMerp Xabbsa

H(2) = Ho\/Qn(1 + 2)3 + Qa + 0 Hyomua(2) + 0Herp(2) (7)

Tlosicuenme: /lannoe ypaBHEHIE OIICHLIBAET IBOJIIONUIO Tapamerpa Xab0ja B
EBKM. B oriuune or crangapraoro seipaxkeruss ACDM [1], ono BKItOUaer jasa

JIONIOJTHUTEJIbHBIX YJICHA, ABJIAIONINXCA MPAMBIM CJICICTBUEM BOJIHOBOI1 JMHaAMUKIN:

® d Hooma(2) — BRIAJ octmuisinuit camoro “Tlnact”, BosHUKAMOIIMI 13-3a €ro Juc-
KPEeTHOro cliiekTpa Mojl. OXKUJAeTcs, YTO 3TOT YIeH NPUBEIET K Hab/II0IaeMbIM

ocruIAnUAM B 3aBucumoct H (z).

e dHerp(z) — Bruagt rparuist “Ihiact” (CI'B-memGpansl), urpatorieii crabuinsm-
PYIOILYIO POJIb. DTOT WIEH MOXKET OTBEYATh 3 KPYIHOMACIITAOHDBIE OTKJIOHEHIS

or npejckazanuiit ACDM.
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11.3.2 VYpasuenue A.2: KpuBbie BpallleHusl raJakTUK

Vi(r)= \/CW + ®crp(r) (8)

Ilosicuenme: YpaBHenue olMuCbBACT KPUBYIO Bpatienns rasakruku [3]. B EBKM
JIOTIOJTHUTETbHAST TPABUTAITHS, OObSICHSTIONIAST TIOCKYIO YacTh KPUBOIi, BOSHUKAET He
I3 TaJIo TEMHON MaTephu, a U3 TpaBUTAIMOHHOTO noreHnmata Perp(r), cozmaBaeMoro

BosiHOBOfH cTpyKTypto “Tlnact” u ero crabuwusupyromeit rpanuneii (CT'B). Bug
dbyskiun Perp(r) (HampuMep, €8 3aBUCHMOCTH OT T 1 [OJIHOIT OapHOHHON MAacChl )

SIBJISIETCs CIIENUMUUECKUM MIPECKA3aHNeM MOJEH, OTIMIHbIM OT npoduieii NFW

WM N30TEPMHNYIECKOr'o raJio.
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A APPENDICES

11.3 Appendix A. Mathematical Formalization of UWCM Predictions

This appendix presents the key equations of the Unified Wave Cosmological Model,

derived from its basic postulates [7].

11.3.1 Equation A.1: Modified Hubble Parameter

H(z)= Ho\/Qm(l + 2)3 + Qp + 0 Hyave(2) + dHraaw(2) (9)

Explanation: This equation describes the evolution of the Hubble parameter in the
UWCM. Unlike the standard ACDM expression [1], it includes two additional terms

that are a direct consequence of wave dynamics:

® § Hyave(z) — the contribution of oscillations of the “Stratum” itself, arising from
its discrete spectrum of modes. This term is expected to lead to observable

oscillations in the H(z) dependence.

e Hrugw(z) — the contribution of the boundary of the “Stratum” (THGW-
membrane), playing a stabilizing role. This term may be responsible for

large-scale deviations from ACDM predictions.

11.3.2 Equation A.2: Galactic Rotation Curves

Vi) =yl (10)

Explanation: The equation describes the rotation curve of a galaxy [3|. In the
UWCM, the additional gravity explaining the flat part of the curve arises not from a
dark matter halo but from the gravitational potential ®rpgw(r) created by the wave

structure of the “Stratum” and its stabilizing boundary (THGW). The form of the
function ®rpaw(r) (e.g., its dependence on r and total baryonic mass) is a specific

prediction of the model, different from NFW profiles or isothermal halos.



Pyccknit

11.3.3 VYpasuenue A.3: CueKTp MOIIHOCTH BO3MYIIEHUHA

P(k)m A-k" +> By F(k =k, 00) (11)

IMosicuenue: YpasHenue OIHUCHIBACT CIHEKTD MOIHOCTH KOCMOJIOTHIECKUX
soamymennit [9]. B ommane ot crenennoro zakona ACDM, EBKM npejckaspisaer
HaJIMIUe JONOJHUTEIBHBIX ClaraeMbix B Buje cymm dbyuxuuit F(k — k,, 0,),
KOTOpbIE COOTBETCTBYIOT PE30HAHCHBIM ITHKAM HJIN OCOOEHHOCTSIM B CIIEKTpE. DTU
0CODEHHOCTH CBSA3AHBI C JINCKPETHBIM CIIEKTPOM cOOCTBeHHBIX KoJsiebamnuit “Iliact” n
MOT'YT MPOSIBIATHCST KAK KBa3UIIEPHOJANIECKNE OCIUJIISIIIUE B PACIpPeie/IeHIN

rajakTHKOB Ha, OIPeIeJEHHbIX MaciTabax k.

11.3.4 VYpasHeHue A.4: Popmanu3anusi nepexoqa depe3 «AbcosrorHbiii Houb»

\I'I“H.TIFICT” (t) pu t>0
\I](t) = \I]“A6COHI()THLH?I Hom” UIIPH t=20 (12)
Ters|Vkonmanc) npu nepexoge t =0 — ¢ >0

Tlosicaenme: [lannasi opmasmsanus ONMUCHIBACT [TOBEICHIE BOJTHOBOI (DyHKINNT
“Tlnact” B okpecTHOCTH cocTostHust «AGcomorhbiit Hosby (¢ = 0). Oneparop

nepexoza Torg obecreunBaet:

Coxpanenue nosiHolt uadopmanun: i, = constant [5]

e HerpepbIBHOCTH BOJITHOBO# (DYHKIINU B PACHIMPEHHOM ITPOCTPAHCTBE COCTOSTHUI

e Brinosmenne IIpUHIOAIIA HeOHpe,ZLeJIéHHOCTI/I JdazKe B IIpeae/JIbHbIX COCTOAHUAX

Css13b MezK/1y KOJUIAIICUPYIOIIUM COCTOsfAHMUEM IIpeAblIYyIIero NuKJ/jia 1 pa3Bopain-

BAIOIIUMCs cOCTOsiHreM HoBoro nuksia depes CI'B-membOpany

English

11.3.5 VYpaBueHue A.5: DHeprerudeckuii 6ajaHc B MexaHU3Me KOJLIarca

Bt () + ESP(8) + > Bupit) = Eyotal = const (13)

Ilosicaenme: YpaBHenue BblpazkaeT 3aKOH coXpaHeHus sueprun B cucreme «ILiact

+ CI'B + Yépubte jibipbi». [e:

o Ellmcr’(1)  xumerwueckas smeprus passéprhisanus “Tlnact”

. ESOI;B(t) noreHImasbHasi sHeprust Hanpsizkéaaoctn CI'B-memOpanb

o > Buni(t)
JeHCaTOopaX MaTepHuU-dHepIrun

cyMMapHas dHeprus, 3alacéHHas BO BCeX YEPHBIX JIbIpaX KaK KOH-

B nporecce kostamca 1uK/Ia MPORCXOANT Mepepacipe/iesenne sHeprun: Er ;(t)
ECFB

2 (t) yBesmmuBaeTcs 3a CaéT

ECFB

noT

YMEHbIIIACTCs! 38 CUET ncnapenns Xokunra [4],
LOIVIONIEHUsT STOH SHEPIHH, YTO B KOHEUHOM UTOrE IPHBOAUT K IIPEBLIIICHUIO

HaJ KPpUTUICCKUM 3HAYCHUEM N 3aITyCKYy KaCKa/JHOI'0 KOJIJallCa.
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11.3.6 Equation A.3: Perturbation Power Spectrum

P(k)m A-k" +> B, F(k — ky, 0,) (14)

Explanation: The equation describes the power spectrum of cosmological
perturbations [9]. Unlike the power law of ACDM, the UWCM predicts the presence
of additional terms in the form of sums of functions F'(k — &, o,,), which correspond

to resonant peaks or features in the spectrum. These features are related to the
discrete spectrum of natural oscillations of the “Stratum” and may manifest as

quasi-periodic oscillations in the galaxy distribution at certain scales k,,.

11.3.7 Equation A.4: Formalization of the Transition through " Absolute Zero"

\II“Stratum”(t) fort >0
\P(t) = § Y<absolute Zero” fort=0 (15)

Traaw|[Weollapse]  for transition t =0 — ¢ > 0

Explanation: This formalization describes the behavior of the wave function of the
“Stratum” in the vicinity of the "Absolute Zero" state (¢ = 0). The transition

operator Trugw ensures:

e Preservation of total information: i, = constant [5]
e Continuity of the wave function in the extended state space
e Fulfillment of the uncertainty principle even in limit states

e Connection between the collapsing state of the previous cycle and the unfolding

state of the new cycle through the THGW-membrane

11.3.8 Equation A.5: Energy Balance in the Collapse Mechanism

EStraten ) Ego}tlcw(t) + Z Egn,i(t) = Eiotal = const (16)

Explanation: The equation expresses the law of energy conservation in the
"Stratum + SGW -+ Black Holes" system. Where:

o EStatun’(4) — kinetic energy of the unfolding “Stratum”

. EE(EGW(t) — potential energy of the THGW-membrane tension
e > . Egui(t) — total energy stored in all black holes as condensers of matter-
energy

During the cycle collapse, energy is redistributed: Epp;(t) decreases due to Hawking
evaporation [4], EEOIEGW(t) increases due to absorption of this energy, which
ultimately leads to EgO}tIGW exceeding a critical value and triggering the cascading

collapse.
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11.3 TIIpunoxkenume B. I'moccapuii OCHOBHBIX TEPMUHOB

OcHoBabie Tepmubbl Enunoit Boanosoit Kocmosioruyeckoit Mogesu:

o ITnacr (“Ilmact”) — dyHjaMeHTaIbHAST JIMHAMIYECKAs! CYII[HOCTh, TIPOCTPAHCTBO-
BpeMs Kak €JINHOE IEJI0€, IBOJIONIS KOTOPOTO OMUCHIBAETCS BOJTHOBBIM YpaBHE-

HHEeM.

¢ Hamosnenune MaTepus, IMOJisI U SHEPrus, CYHIeCTBYIONNE KaK KOHKPETHbLIC

cocroguus u Bo3OyxKnenus BuyTpu [lnacra.

o CI'B (Ceepxnanpsikénnas ['paBuranmonnast Bosina) — akTnBHasi TpaHu-
na [LracTa, urpaorast poJib CTabUIH3UPYIONIei MeMOPaHbI 1 XPAHUJINIIA HHPOP-

Mallul MezKJLy TNKJIaMM.

e Abcomorastit Hosb (“A6comorasiit Houp”) — kBanToBo-undopMamontoe
cocroginne IlmacT ¢ MEHIMAIBLHOM 9HEprueil I MOJHEIM coXpaHeHneM HHMOpMa-

uu, coorBeTcTByIomiee ¢ = 0.

e Viap/Bo3Bpar XJIbICTa — MEXaHU3M [epexo/ia MexKIIy [UKIaMU: « YIap XJibl-
cray — passépreiBanue [Liacra u3 cocrosnus Abcosornoro Hysst; «Bosspar

XJIbICTa» — KackaHblil Kosutamc [liacra ¢ nepemadeii nngopmanuu g CI'B.
e EBKM — Enunas Bomamnosast Kocmonormaeckast Monenb.

o Konnencaropuas dpyukiusa U1 — onucanne 96pHBIX JbIp KaK yHUBEPCAb-
HBIX HAKOTUTE/IEH MATEpUH, SHEPTHH U WHMOPMAIUN B 3aBepIIaionieil dgase Koc-
MOJIOTHYeCKOro mukJa [4, 5.
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English

11.3 Appendix B. Glossary of Key Terms

Key Terms of the Unified Wave Cosmological Model:

e Stratum (“Stratum”) — the fundamental dynamic entity, space-time as a single

whole, the evolution of which is described by a wave equation.

e Content — matter, fields, and energy existing as specific states and excitations

within the Stratum.

o SGW (Tensioned Hypergravitational Wave) — the active boundary of the
Stratum, playing the role of a stabilizing membrane and information repository

between cycles.

e Absolute Zero (“Absolute Zero”) — the quantum-informational state of the
Stratum with minimal energy and complete information preservation, correspond-

ing tot = 0.

e Whip Strike/Return — the mechanism of transition between cycles: "Whip
Strike" — unfolding of the Stratum from the Absolute Zero state; "Whip Return"

— cascading collapse of the Stratum with information transfer to SGW.
e UWCM — Unified Wave Cosmological Model.

e Condenser Function of BHs — description of black holes as universal ac-
cumulators of matter, energy, and information in the concluding phase of the

cosmological cycle [4, 5].
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