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KOHTPOJIbHAA TOYKA. T3-FREEZE-v1.0. Pycckas pepnakuus Toma III 3amopozkeHa Kak
aBTOpcKui Mactep. OnpeneneHysi, HOTaIMOHHEIE 3aMKHU, OKa3aTeIbHEIEe CTATyChl, source-card
ledger, stable locators u publication gate MoryT u3aMeHsTbCS TOJILKO Yepe3 OTHEeNbHEIN change-set u
HOBYIO BEPCHIO.

CTATYCHBIY 3AMOK. truth layer promotion=0. 3aM0Opo3Ka OTHOCUTCS K TEKCTY, agpecaluy,
IOoKa3aTeJIbHBIM U MCTOYHUKOBEIM peecTpaM. OHa He o3Ha4YaeT GU3UYECKYIO Bamupaiuio VP,
ucnonuernune EXT-RUN, nmonyuenune EMP-OBS nmu6o mogrBepxkaoenue F-1-F-14.
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Ilacnopt BeInyCKa T3-FREEZE-v1.0

[Tone 3aduKcHpoBaHHOE 3HaueHHe

ABTOp Kypmuiues ViBan boprcosuu
IIpoekt JIOTKA KYPITNIIEBA 2 - Ba3osslii npoekt KLT-RBD
Tom III - V*P-¢usmka 1 cTpatrULIPOBaHHOE BpeMst
KonTtponbHas Touka T3-FREEZE-v1.0
TpespiayIas TouKa T3-FREEZE-CANDIDATE-v0.19
KanoHnueckvie HysieBble TOUKU Tom [ v197 RU; Towm II T2-FREEZE-v1.0

189 cTpanui A4; 24 rnassl; [Ipunoxenus A-H; 81
CocTas source-card; 9 source snapshots; T3-PO-001 - T3-
PO-208; detached release protocol

FROZEN FOR AUTHORIAL RELEASE; CONDITIONAL
MaremaruuecKui craryc PUBLICATION READY npu coxpaHeruu Bcex Dom, D,
COND, MODEL, OPEN u ABSTAIN

Du3HUeCKHii CTaTyC ABSTAIN; EXT-RUN u EMP-OBS oTcyTCTBYIOT
T3-EN-START-v0.1: TepmuHonoruueckuit ledger u

Crefytolrasi TouKa QHTJIMUCKas IPOU3BOOHAsS OT 3aMOpoxkeHHOoro RU-
master

0. PeecTp H3MEeHEeHHH

BriGpaH BOCIPOKM3BOAUMEINA
Pantheon+ locator: repository
T3-CS-114 revision 7fc6805; momonmHUTEIEHO CLOSED-LOCATOR
3amopoxkeHnH file-path u README
rules

Co3pmano 9 HopMaIu30BaHHBIX
T3-CS-115 external-source snapshots c access CLOSED-SNAPSHOT
date, canonical URL u SHA-256

Exact-locator blocker 3akp®IT 110
scope: GOpMyJIbHbIE UMIIOPTE UMEIOT
T3-CS-116 TOYHBIE Pa3[esIbl/CTPAaHHULIBL; 001IIIe CLOSED-SCOPE
prior-art CCHIJIKM He UCIOIb3YIOTCS
Kak GopMyJibHBEIE OKa3aTeIbCTBa

Brmmonuen nonus aygut T3-CH/T3-

T3-CS-117 EQ/T3-FIG/T3-TBL/T3-LOC/T3-PO u CLOSED-XREF
orjaBlIeHUs
Brimonaen
typography/search/preflight audit

T3-CS-118 DOCX u PDF; placeholders CLOSED-QA

(I)H?)H‘IGCKOFO IIJTaHa COXPaHEHEI KaK
HOOIIYyCTHMEIE TI0JIA

CdopmupoBaln detached release
T3-CS-119 receipt; self-hashes He BcTpauBatoTCs CLOSED-MANIFEST
B camopedepeHTHHIN hann

HezaBucuwmtiit bibliography audit
nepeenés B8 OPEN NON-VETO: on
T3-CS-120 TpebyeTcs O BHEIIHEH OPEN NON-VETO
9KCIIePTU3Hl, HO He OJIOKUpyeT
aBTOpCKY!O freeze-candidate
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penaknouo

TIpunsar verdict RU FREEZE-
CANDIDATE ACCEPTED;
¢usmueckuit verdict octaércs
ABSTAIN

T3-CS-121 ACCEPTED-CANDIDATE

Pycckuit MacTep IepeBefEH U3
ACCEPTED-CANDIDATE B FROZEN
T3-CS-122 FOR AUTHORIAL RELEASE 6e3 CLOSED-FREEZE

HU3MEHEHNS HAaY4YHBIX CTATyCOB

BBemeHO IpaBUIIO TOCIENYIOIIUX
u3MeHeHUM TOJIEKO Yyepe3 change-set
c affected-ID ledger, o6ocHOBaHUEM
u 06paTHOM CUHXPOHU3aLHUeHn

T3-CS-123 CLOSED-POLICY

CdopmupoBaHna apxuBHasa Kapta RU /
T3-CS-124 EN / ZH u npaBuiIo NOgYUHEHHOCTH CLOSED-DOC
IIepeBOOOB PyCCKOMY master

dunanbHbM detached release receipt
BEIHECEH U3 caMopedepeHTHEIX

T3-CS-125 apTedakTos; SHA-256 my6IuKyI0OTCS CLOSED-MANIFEST
BMECTE C BHIIIYCKOM
Coxpanerrst OPEN NON-VETO

T3-CS-126 6ubnuorpaduueckuil ayouT u Bce CLOSED-FIREWALL

usmueckue 67I0KePH]; CTATyCHBIH
BEKTOD He IOBHIIIEH

OO0111ee orjiaB/IeHHUE

1 Hutepdetic ¢ Tomamu I-11 u 5
IOKa3aTeIbHbIE TPAHUITL

3aMOpPOXKEHHEBIN (HUIUKO-

2 MaTeMaTUYECKHH PeecTp 10
o0603HaYeHUN
*P.
3 OnTonorus V*¥P: BpeMst Kak 17

IepBUYHAs NaKeTHAs CTPYKTypa

CTaHI[apTHafI MaTeMaTu4deckas

4 MOfIellb CTPaTU(GUIHPOBAHHOTO 20
BpeMeHH
5 ITpocTpaHCTBO Kak JOIYCTUMOE 23

cedeHUe BPEeMEHHOU CBSI3HOCTU

ITakeT BpemMeHU U OoriepaTOpPHL
6 W3MEHEHUs, HeUCTBUS U 27
pa3BoporTa: Xi, Delta, Upsilon

Nuuamudeckuii Reper u 31

7
coxpaHeHue D/Dom

8 ITpuuvnuALY TeH30p T CS ¥ UHOEKC 34
IPUYUHHOIO pa3pkiBa CGI

9 Ctporuut moct NAPG -> a1
usuyeckas reomeTpus

10 Hodge-, G2- u accounaTopHbIe 46
MOfeNbHbEIE Peanu3aluu

11 PazpgerneHue accoumaTopa, 50

KPUBU3HEBI, KDYYEHUSI U TOJIOHOMHUHU
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12 BapuammoHHbIN IPUHIUAI U CTPeja 54
BpeMeHu Kypruinesa

13 PenmynupoBaHHas U30TPOIHAS 64
TMaKeTHast KOCMOJIOTHUST

14 [uHaMUYeCKue ypaBHEHUS, 70
OrpaHWYeHUs U HaGIIogaeMele

15 ITH.2 B pu3ngeckoM u 75
KOCMOJIOTUYEeCKOM HMHTepderice

16 PredRep: metepMuHUpPOBaHHAS 80
penepHas PeKOHCTPYKIIUS

17 Croxactuueckuii PredRep u 87
IIPOCTPaHCTBaA TPAEKTOPHUH

18 Penkue nepexonsl, 6apheps 95
OEeUCTBUS U METAaCTaOUIbHOCTh

19 Ha6mtomaTenpHbIEe afanTephl U 104
BHeIIHUE ¢pU3NYIeCKUe JaHHbIe

20 TIpoTokomnsl npoBepku F-1-F-14 u 110
He3aBucuMeli EXT-RUN

21 KLT-RBD/RPD kak 116
BBIYUCIUTEILHAS TaMATh (GUIUKU

29 BeryucnuTenbHBIE CEPTU(DUKATHI, 128
KO[ ¥ BOCIIPOU3BOIUMOCTD
OHTOJIOTHS, THOCEOJIOTHUS U

23 beroMeHOIOTHUSI HPUIUIECKOTO 139
3HaAHUSA
End-to-end ¢pusnueckuii ornepartop,

24 rpaHuUIlE BEIBOMa U publication gate 143
Towma III

A EpunbIl peecTp JOKa3aTelbHBIX 152
ob6s13aTenscTs T3-PO

B PeecTp OTKDHITHIX 6JIOKEPOB U 161
3amoJIHsIeMEIX MoJlel

c O6bequHEHHAas 6ubnuorpadus u 164
source-cards

D Publication manifest u 170
KOHTPOJIbHEBIE XEIIN

E PeecTp nosicHaOIMX GJIOKOB U 171
penakuuoHHbIM ayout v0.17

F Hp0BepKa TIepBUYHbIX UCTOYHHUKOB U 174
peiuenue o freeze candidate

G Freeze-candidate audit, snapshots u release 182

decision

PemaKnmuoHHasI U HOKa3aTe/IbHas JeKJIapallusia

OHTOJIOIUA. Towm III cymecTByeT KakK €OUHBINM CBA3aHHBIN KOPIYC 24 TIaB U IPUI0KEHUH.
Emunuitet cOOpKU SIBISETCS HE OTHENTbHBIN (Daiil, a BEpCUs C UICTOYHUKOBEIM JIOKATOPOM,
cTaTycoM, 0JIOKepaMu U XelleM.

FTHOCEOJIOIMUS. PepakitnonHas cOOpPKa MOKa3LIBAETCS COBIAIEHNEM MMIIOPTHPOBAHHBIX
0JI0KOB, CTaOUIIBHOCTHIO JIOKATOPOB, BOCIIPOM3BOOMMOM KOHBEPTAIIMEH W BU3yaIbHEIM
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KOHTpPOJIEM. OHa He 3aMeHseT JoKa3aTelIbCTB BHYTPH UMIIOPTHUPOBAHHLIX I'JIaB.

D®EHOMEHOJIOTA. YuTtaTesns nojlydaeT OOUH IIOCIeA0BaTeIbHbINM MapUIpyT: OT
KaHoHM4Yeckoro unrepdetica Tomos I-1I uepes V*P, dusuueckue moctel, PredRep u
nabmogaemeie Kk KLT-RBD u publication gate.

OrPAHWUYEHMUE. TloBTOpeHue popMysIbl B €IUHOM MacTepe He 3aKphIBAeT eé
OPEN/COND/PHY-HYP craTyc. PemakiinoHHas 11eJI0OCTHOCTb He pPaBHa (GU3NYECKOU
BaJIMgalluu.

ABTOPCKASl HOBU3HA. Egunsiii MacTep QUKCUPYET aBTOPCKYIO apxuTeKTypy Kypnuiiesa
HNBana bopucosuua Kak cBsa3Ky NAPG 3.0 -> V*P -> PredRep -> KLT-RBD c blocker-safe
BeIBOOOM U ABHBEIM ABSTAIN.
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I'maBa 1. Uarepderic c Tomamu I-I1 u moka3aTeabHbBIE
I'PaHHUIIBI
T3-CH-01 - master locator - T3-EDIT-v0.17

IlousiTHOE BBEeJEeHHE K IjIaBe
T3-EXPL-01 - nosacHsatowmn 6nok - T3-EDIT-v0.17

Kaxk ucnonbs3oBaThk pe3ynbTaTel TomoB I-1I B pu3ngeckoMm ToMe, He
LEHTPAJIbHbIA BOMPOC IIepEeNnNCHIBas UX OIPENeIeHNus U He MOBHIIas UX JoKa3aTeIbHBIN
crartyc?

I'maBa geliCTBYeT KakK CTPOTUM MHTEPGhENC MeXIY yKe 3aMOPOKEHHOMN
MNPOCTON CMbICA MaTeMaTUKOM U HOBEIM QU3UYECKUM cjIoeM. UMIIOPTUPYETCS He TOILKO
¢dopmyIia, HO 1 €€ 00J1aCTb OIIPENEIeH s, TUTIOTE3Hl, CTaTyC U 3allPEeTHl.

Ecnu B Tome Il yTBepXKaeHMEe JOKa3aHO TOJIBKO /IS BHYTPEHHET O
NAPG-06BeKkTa, To B ToMe III oHO ocTaéTcss THM BHYTPHU 3TOTO
o6bekTa. ®pasa «3To pu3nyeckass KpuBHU3Ha» co3maéT HOBEIME COND-
MOCT 1 TpebyeT OTAeIbHOTO0 000CHOBAHUS.

MWUHUMAJIbHbIA MPUMEP

Cyl1eCcTBYIOT 3aMOPOKeHHbIe 00bEKTH ToMOB I-II 1 KapTH UX UMIIOPTa
OHTOJIOrn{ B cyioBapb Toma III. HoBu#t pu3nyeckuil 0ObEKT BOSHUKAET TOJIBKO
nocne sBHOTO bridge contract.

KoppekTHOCTh UMIIOpTa ycTaHaBnuBaeTcs stable locator, KOHTPOIBEHEIM

FTHOCEOJIOIrms
XelleM, COBIIaJeHUuEM OIIpeaesieHuss U coxpaHeHueM status vector.

YuTaTeab MOKET [AJIS KaXAoT0 GU3NYECKOTO YTBEPKOEHUS IPOUTH
DEHOMEHOJIOMA Ha3a[ K UCXOOHOM ¢opMyIie, yBUAETh €€ Dom U ompenenuTh, Ha KaKOM
11are MOsIBUJIACh HHTEPIIPETAIINS.

HnTtepderic He Ta€T reoMeTPUYECKON MOAe/I He3aMeTHO
®U3UNYECKUU CMbICA IIPEeBPATUTHLCS B 3aKOH IIpuponsl. OH MOKa3kIBaeT TOYHOE MECTO, T'he
HaumMHaeTCs Gpu3ndeckas TUIOTE3a.

CaM uMIIOPT He [MOKa3bIBAET CylllecTBOBaHUEe V¥P, pu3ndeckoro
HOCHUTEJISI accolaTopa UiIx HabIogaeMou MonpaBKu. I1pu OTCYTCTBUH
MmocTa utor pased ABSTAIN.

ABTOpCKOU sABNsIeTCA status-preserving apxuTekTypa UMIOpTa
ABTOPCKASl HOBU3HA Reper/D/Dom, cBsi3bIBalolasi MaTEMaTUUYECKUYM KaHOH C (U3UIECKUM
9KCTIOPTOM 0€e3 moTepu AOKa3aTeJIbHBIX TPAaHUII.

CHauamna GUKCUPYIOTCS ABa UMIIOPTHBEIX KOHTPAKTa, 3aTeM
MAPLUPYT INABbI MHOTOKaHa/IbHBIH status firewall. ITocie 3Toro riaBa 2 3aMOpaXkKUBaET
0003HaUYEHMsI, Ha KOTOPBLIX CTPOUTCS BECh MaIbHEUIIINH TOM.

PedaxuuonHasa ¢pyHkyus T3-EXPL-01: o61eeyums umeHue 21aevl 1 «I'nasa 1. HHmepdgeiic ¢ Tomamu I-II u
dokaszamebHble 2paHulbl» 6e3 usMeHeHus e€ popmMaabHbuix onpedeneHull, Dom/Cod u dokazamenbHbix
cmamycos.

CTATYC I'’J1ABbl. CogepzxaHue raBsl UMIIOPTUPYETCSA U3 KOHTPOJIBHEIX To4ueK Toma III ¢
COXpaHEeHVEeM HCXOOHBIX
THM/PROP/COND/MODEL/NUM/PHY-HYP/EMP-PLAN/OPEN/ABSTAIN. PegakunonHas
cOopKa He IIOBHIIIAET CTATyC.

UMNOoOpTHLIH KOHTPAKT ¢ TomomMm I

T3-LOC-001 - ucrouyHuk: tom3_vO0_2.docx - paspen: 1. KaHoHnueckumn nitepdenc c Tomom |

OHTOJIOInUA. UnaTtepdeiic cyiecTByeT Kak HEM3MEHIeMEBIM HaOop CCHIJIOK Ha yKe 3aMOPOXKEHHEBIE
06BekTEI. ToM 111 He moTyYaeT mpaBa MepPenucaTh HOCUTEb UM CMBIC/I UMIIOPTHPOBAHHOIO
OIIpefeIeHus.
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FTHOCEOJIOInUs. UMnopT cuuTaeTCss KOPPEKTHLIM TOJIBKO IIPK Hanuuuu daiina-uCTOYHUKE, BEPCUH,
JIoKaTopa, xella u craryca. CoBnageHre TepMUHOB 6e3 source-card He ABNISETCS 3HaAHUEM
IIPOUCXOXKAEHHUS.

Tom I v197 RU 3apaéT ucxogHwit si3ulk Toma III. UMIIOPT IpOM3BOAUTCS MO CCHIIKE, @ HE IIyTEM
IIOBTOPHOI'0O onperneneHus. Ecnu dusndeckas riiaBa HyKmaeTcs B UHOM CTPYKType, OHa obOsi3aHa
BBECTU HOBBIM CHMBOJI U OTHENbHEIN change-set, He mogMeHsa KaHOH.

Ta6nauua T3-TBL-001 - tom3_vO0_2.docx - 1. KaHoHuuyeckumn uHtepdenc c Tomom I

CHUMBOJI/00BEKT L BT LR TS IIpegoxpaHuTEIb
CMBICJI
T1-101 C@C=(e,s) MUHUMAJTbHBIM 00BEKT DEE-A CMEBICT HE 3aMeHACTCA
COOBITHE(@COCTOSTHHE OOBIYHOM TOYKOMH
He ToxpmecTBeHHO
T1-102 PRy p— TUIHU3UPOBAHHOE DEE-A IeKapTOBY
coequHeHue 00 HEKTOB MIPOU3BENIEHUIO UITH
YMHOXKEHUI0
4yeTBEPKA PeasbHOCTH,
T1-103 Reper(R,1,U;D) umeu, Bo3MoxkHocTew u | DEF-A D He ymansercs
OCHOBaHUSA
(AR ATS A=-—1 He 3aMeHsIET
T1-104 D/Dom OCHOBaHUE U DEF-A D/Dom
IOIyCTUMBIN TOMEH
IIDOEKTUBHO- He ¢pusnyeckas
T1-105 A=cr(U,I;R,D) rapMOHHUYecKas CL/DEF-A
TOCTOSTHHAS
KOoOopAuHaTa
N _ IUarHOCTUYEeCKUU . He p-value u He
LA & ioriEneiat] nedexT DEF-A BEPOSITHOCTb UCTUHEL
MaTeMaTudecKas
MUHUMAaKCHAas OU3NYECKUMN SKCIIOPT
T1-107 ITH.2 KOHCTPYKLUS B THM/MODEL octaércst PHY-HYP
3aJaHHOM MOeIxu
KaHOHUYECKUE Be3 EXT-RUN Het
AT =5 (u3NYeCKHe TUIOTEe3h SIENCENE EMP-OBS
YaCTUYHBIN Huxaxoro
T1-109 PredRep interface . COND a6COoII0THOTO
TPOTHO3HBIN KOHTPAKT
Oymy1iiero
KOPPEKTHOE He 3amensieTcs
T1-110 ABSTAIN BO3[epKaHUE IPU DEF-A TIPOU3BOJILHBIM
GIoKepe YHCIJIOBBIM OalioMm

HcmouHuk: toml1 v197 ru.pdf, 3amoposcenHas pedakuus v197 RU; cmabuavHas adpecayus

UCXOOHBIX

3agukcuposaH
5a2021c02428e3e395fe81e029c46cd26b4a0e06¢ceb7dbfc89befddffd84a7d8.

1.1. UMNOPTHLIN KOHTPAKT T1-T3

¢opmyn FO001-FO86 u npuaoxceHuu A-G. [aa meKyweao 8binyckad

SHA-256

e I1. Tom IIl ucmonmb3yeT UMOOPTHUPOBAHHEIN 00BEKT TOJIBKO B IIpPefeiax ero uCXogHoro Dom u

cTaryca.

e [2. Animac momycKaeTcs JUIIL BMeCcTe C SBHOU KapTou alias—canonical u 3anuceio B XypHaie

KOJIJIU3UH.

¢ 13. duzuveckas untepupetanus [1H.2, A, Reper unu D/Dom co3maéT HOBBIM MOCTOBBINM OOBEKT U

He MeHSeT MaTeMaTU4YeCKHU KaHOH.

e 14. JTro601 claim, 3aBucsmuit ot F-1-F-14, nacnenyet ctatyc PHY-HYP mo He3aBucumoro EMP-

OBS.

¢ I5. OTcytctBue source-card, Dom unu D nepeBonut downstream-seiBog B ABSTAIN.

OIrPAHUYEHME. TomM I comepXkuT MaTeMaTH4YECKHE U IPOTPAMMHO-METON0JIOTUYECKHUE
pe3ynbTaThl. X MMIIOPT HEe MOKAa3BIBAET, YTO MIPUPOA peanu3yeT BRIOPAHHYIO (GU3UYIECKYIO
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WHTEPIPETAIINIO.

AMIopTHBEIA KOHTPAKT ¢ Tomom II

T3-LOC-002 - ucrtouHuk: tom3_vO0_2.docx - paspen: 2. KaHoHuueckum nutepdgeinc c Tomom Il

Tom II T2-FREEZE-v1.0 ¢ukcupyetr ctporyio NAPG 3.0. Ero 0GBEKTH HMIIOPTHUPYIOTCS Kak
MaTeMaTudeckass HMHOPACTPYKTypa, a He KaK y¥XKe I[OCTpoeHHas ¢usndeckas TeOoMeTpHs.
I'maBHBIM 3ampeT: CXOACTBO accoliaTopa, KPUBU3HE, KPYUEHUS MJIM NPUUYUHHOTO fedeKTa He
CO3HAET MeXy HUMHU TOXKECTBO.

Ta6nauua T3-TBL-002 - tom3_v0_2.docx - 2. KaHoHu4yeckui uHtepdeiic c Tomom Il

HMBOJI/00BEKT MIIOPTHPYEMBIH CMBIC/T TaTyc
1)) C /00 nu PTHPY! i Crary:
N=(K,.«Z*,0,6,#;F? N,X? N, ¥ | THDNU3UDPOBaHHHIHI :

T2-101 2 N) KBafgpaTuuyHbH Kaap NAPG g DEF-A

TPEXTUHENHBIN nedeKT OByx
T2-102 Ass © OIIpeneIEHHBIX CKOOOYHBIX DEF-A

BeTBEU
T2-103 R-R iif{‘g;‘:;g:e‘ffaTOpHO' DEF-A/THM 1o Mogesu
T2-104 O B(N)=X> N/Im W2 N el THM

= = = 06CTPYKIINK
T2-105 IT_N:X2 N-O_B(N) KaHOHHUYeCKas MPOeKIHsI THM
T2-106 C mine & min MUHUMaJbHLIN BHYTPEeHHUN THM
= i KOIIeITHOM KOMIIJIEKC

Hodge-oneparop, COND 1o aHaTUTHYEeCKUM

T2-107 «ndg, 6ndg, Andg igﬁﬁ(&)&szeHunaﬂ u HTIOTE3aM
. . THM npu B3-B5; o6paTHEIN
- g 3(Fe . ;

T2-108 IT E:O B-H3(Ee) YCIOBHEIY BHeITHUY E-MocT sEtBOr OPEN
T2-109 blocker-safe end-to-end ;%BI/II;IESEHHH HACTHHHEIX COND/PROP
T2-110 weakest-link / ABSTAIN GITELE 10 G0y PROP

00513aTEIbHOMY 3BEHY

HcmouHuku: tom2 vl 0(1).docx u tom2 vl 0(1).pdf, T2-FREEZE-vl1.0. SHA-256: DOCX
717336313292e0237474fb33703409bf41092922afd93b9bae803bb50027eec4; PDF
dbbb5552dae7872f18b32c98d8e8584e562b545d20761bd6425c14d38f4db81f.

2.1. UMNOPTHLIA KOHTPAKT T2-T3

* J1. NAPG (g ocTtaéTtcs BHyTpeHHel anrebpandecKol KaTeropueli; MHOrooOpa3usi, TUHaAMUKA U
U3MepeHus He BO3HUKAIOT aBTOMaTU4YeCKH.

¢ J2. O_B=0 He o3HavaeT acconuaTuBHOCTL, @ O B#0 He moka3nBaeT pU3NUYECKYI0 KPUBU3HY.

¢ ]3. Hodge-cno#t goryckaeTcs TOJILKO IIPU 3aJlaHHBIX MEeTPHUKe, OPpUEeHTAlluU, ToOMeHaX OllepaTopoB
U aHaJIUTUYEeCKUX TMII0TEe3axX.

¢ J4. 11 E sBnseTcs OMHOCTOPOHHUM MOCTOM, IIOKa He JOKa3aHa WHBEKTUBHOCTh UIH oOpaTHas
OeTeKIUs.

¢ 5. ®uzuvyeckuii 3KCIopT TpebyeT oTmenbHOro bridge contract Br 1 co6cTBEHHONM MaTPHUIIHI
panscupunmpyeMocTu.
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Status firewall u rpanunbl BBIBOIA

T3-LOC-003 - ucrtouHuk: tom3_vO0_2.docx - paspen: 3. Status firewall » MHOrokaHanbHana poka3saTesiIbHOCTb
PucyHok T3-FIG-001 - tom3_vO0_2.docx

MHOrokaHasibHbIM A OKa3aTeJibHbIA CTaTyC

s ™ s ™ s ™ s ™
MATEMATUKA MOQLEJIb BbIYNCJIEHWNE SMIMNUPUKA
DEF —» PROP -» THM OPEN MODEL / COND mogens He NUM 4ucno He cTaHOBUTCA EMP-PLAN — EMP-OBS
He cTaHoBuTCH THM CTAHOBUTCSH 3aKOHOM HabnwooeHnem EXT-RUN obsazaTteneH
" J " J " J " J

SAMNPET CKPbITOIo NoBbILLEHNA

KOMMOo3uLus coxpaHseT cnabenwnii obssaTenbHbIl cTaTyc; Npu 6iokepe pesynsTaT
ABSTAIN

PucyHOKf 2. KaHasnvl 0okazameavbHOCMuU He ceopadyusaromcA 8 00UH aeKOmeueHblﬁ «ypoB8eHb uCmuHHoOCMu».

BMecTo ogHOI TECTHUIIHI CTaTyCOB BBOOMTCA OOKa3aTeJIbHad 3alluCh U3 qupréx He3aBHCHUMEIX
KdHaAJIOB: MaTeéMaTH4YeCKOIro, MOIO€EeJIbHOT' O, BEIYUCIIUTEJIPHOTO U SMIIMPUYECKOIO. 3T10 YCTpaHAgeT
paCHPOCTpaHéHHYIO YeJIOBEYECKYIO IIPUBBIYKY OOBABIATL BBEIYHCIIEHHOE WU3MEPEeHHEIM, a
KPaCHuBO 3allMCaHHO€ NOKa3aHHBIM.

dopmyna T3-EQ-0001
o(c) = (o_math(c), o_model(c), 0 num(c), o_emp(c)).

Ta6nauua T3-TBL-003 : tom3_v0_2.docx - 3. Status firewall u MHOrokaHanbHas AoOKa3aTeJIbHOCTb

Kanan JomycTHMBIE METKH OcHOBaHHue
math DEF / PROP / THM / OPEN / dopMasibHOE J0Ka3aTelbCTBO UIHA
REFUTED KOHTPIPUMED
model MODEL / COND / NONE fIBHEIE aKCHMOMEI MOJIEJTH U
MOCTOBBIE TUIIOTE3EI
num NUM / NONE BOCHp0H3BOJII/IMIZII/I
BBIUMCJIUTENbHEIN CEpTU(PHUKAT
emp EMP-PLAN / EMP-OBS / NONE TIpegperucTpaius Tu60 peanbHO
TIOJIyYeHHEIe aHHbIe
release PASS / ABSTAIN Hanuuwne Bcex 00s13aTeIbHBIX
ceptuduKaToB

3.1. OnpepneneHune status-preserving wara

IlTar F:c—c’ Ha3bBaeTcs status-preserving, ecny OH He IIOBHIIIAET HU OOMH KaHan 0e3
OTHOENBHOIO cepTU(dUKaTa COOTBETCTBYIOUIETO THUIA. YMCIIEHHBIN CcepTUPUKAT MOKET U3MEHUTH
TOJIBKO O _NUmM; HEe3aBUCUMHIU I3KCIEPUMEHT — TOJBKO O _emp; IOOKa3aTeJIbCTBO — TOJIBKO
o math. MogenwHBI MOCT He npeobpadyer MODEL B THM.

®dopmyna T3-EQ-0002
truth_layer promotion(F)=0 < o _i(c’) < o _i(c) U Cert_i(F) 014 Kax0020 KaHanad i.

Kypnuwes MBaH bopncoBunY - KanuHuurpag - 2026 | 9
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3.2. NMpepno>xeHume o komnosuuum firewall

PROP T3-CORE-1. Komno3umus status-preserving maros cHoBa status-preserving. Eciu xots 6w
oouH 00s3aTenbHBEIN ITar Bo3BpaimaeT ABSTAIN, Bcs ob6s3aTenbHas KOMIIO3HIHMS BO3BpallaeT
ABSTAIN.

IHokazaTtenbCcTBO. [[/15 KaXKO0ro KaHajla HEPaBeHCTBO COXpaHEeHUs cTaTyca TPaH3uTUBHO. BTopas
YacThb CledyeT U3 OompemereHus: 00s3aTeIbHON KOMIIO3UIIUN: OTCYTCTBUE 3HAYEHUS Ha OJHOM U3
YaCTUYHBIX 3TAIOB [ejlaeT COCTABHYIO CTPEJIKY HEOIpeneneHHOoM. []

ABTOPCKASl HOBMU3HA. Bkrnap mpoekTa cocTouT B popmanbHOM status firewall gna kommo3uiiuu
KLT-RBD. Camu MaTeMaTU4YeCKHE NOKAa3aTEIbCTBA, BEIYUCINTEIIbHBIE S9KCIIEPUMEHTHL 1
IMIIUPUUYECKHNEe HAOTIOOEeHUS IBASIOTCS KIIaCCUUEeCKUMU CIToco0aMu 000CHOBaHHUS.

Kypnvwes MBaH boprcoBuny - KanuHuHrpag - 2026 | 10
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I''maBa 2. 3aMOpPO2KeHHBIH PU3HKO-MaTeMaTHYIeCKHH

peecTp 0003HaAYeHHH
T3-CH-02 - master locator - T3-EDIT-v0.17

IlousiTHOE BBEeJEeHHE K IjIaBe
T3-EXPL-02 - nosacHsatowmn 6nok - T3-EDIT-v0.17

Kak MCKIIOYHUTEL CUTYalMIo, KOTHa OOMH 3HaK 0003HaYaeT pa3Hbe
LEHTPAJIbHbIA BOMNMPOC OIlepalyiy M CO3[AET JIOKHBIE OKA3aTEIbCTBA IIPU IIEPEHOCE MEXKIY
NAPG, Hodge-Teopueit u pusnkou?

['nmaBa siBsieTCs cioBapéM TumnoB. OHa 3apaHee Pa3BOOUT OOUHAKOBO
BRITJISISIIIIE CUMBOJIBL: TIAKETHYIO onepanuio, Hodge-3Beany,
anre6panvyeckKoe YMHOXKEHUEe, IeHCTBUE, JIallJJaCuaH U MaJible
rmapaMeTpHL.

NPOCTON CMbICA

CumBoI + MOXKeT o3HadaTh Hodge dual unu aBTOPCKyIO TaKeTHYIO
onepanuio. B Towme III ucnons3yoTcs pa3Hble 3anucu ~ndg u
COOTBETCTBYIOIIUH MTaKeTHHINW/anredpandecKuil HHAEKC; TOICTaHOBKA
O[HOr0 BMECTO LPYroro 3ampeleHa.

MWUHUMAJIbHbIA MPUMEP

OOGBEKTOM TJIaBHl SIBISIETCS TI/IHPI3HpOBaHHLIﬁ peecTp CUMBOJIOB, UX

OHTOJIoOINnA
Dom, Cod, pa3mMepHOCTH ¥ OOIYCTUMEBIE ajIMaCHI.

[TpaBUIBLHOCTL 0003HAYEHUS IIPOBEPSIETCSI TUIIOBOM COBMECTHUMOCTHIO
rHOCEoJiorus Kaxpao¥u ¢hbopMyJIbl U OTCYTCTBHEM HEpPa3pPEUIEHHLIX KOIJIU3UM B
notation ledger.

I71T BEIYUCITUTEIIS OIMKUOKa IMTPOSIBIAETCS KaK HECOBMECTHMOCTD BXOOa
DdEHOMEHOJIOIrns U BBEIXOMQA; OJIsI YUTATEJISA - KaK HEBO3MOXKHOCTL OOHO3HAYHO
BOCCTAHOBUTDH CMBICIT (POPMYITHL.

Pa3BenmeHue CUMBOJIOB IIPENOTBPAIlaeT CMeIIeHNEe reOMETPUYECKOT0
omepaTopa ¢ GU3NUYECKUM AeHUCTBUEM UJIM U3MEPSIEMOM BEeTUYNHOMH.

®U3UNYECKUU CMbICA

Notation lock opranu3yer si3bIK, HO He HOKa3kIBaeT CYII[eCTBOBAHUE
0003HaYEHHEIX 00BEKTOB 1 HE 3aKPHIBAET UX YPABHEHUS.

ABTOpPCKOU sABsieTCs: equHBIN notation firewall Tomos I-111,
ABTOPCKASA HOBU3HA BKJIIOUAIOMIUY CTaTyC, JOMEH U UCTOYHUK KaKJ0r0 KPUTUYIECKOI'0
CHUMBOJIA.

Cuauara uurtaetcs collision ledger, 3aTem Definition Core. ITocne Hero

MAPLUPYT IJ1ABbl o -
MOZKHO IIEPeXOOgUuTh K V*P, He omacasich CKPBITOU IIOOAMEHEI TUIIOB.

PedaxkuyuoHHas pyHkuyusa T3-EXPL-02: o61ee4ums umeHue 21aevl 2 «I'1asa 2. 3amMopodceHHbIl pu3uko-
Mamemamuyveckuli peecmp 0603HaueHuli» 6e3 usmeHeHus eé popMasavHbvix onpedeseruti, Dom/Cod u
0okaszameibHbIX CMamycos.

CTATYC I'’J1ABbl. CogepzkaHue Irj1aBbl UMIOPTUPYETCS U3 KOHTPOJIBHEIX TOUueK Toma III ¢
COXpaHeHVEeM UCXOOHBIX
THM/PROP/COND/MODEL/NUM/PHY-HYP/EMP-PLAN/OPEN/ABSTAIN. PemakuuoHHas
cOopKa He MOBHIIIAET CTATYC.

Notation lock

T3-LOC-004 - uctouHmk: tom3_v0_2.docx - paspen: 4. 3aMOpPOXXeHHbIW peecTp o6o3HauyeHun Toma lll

OHTOJIOINA. O60o3HaYeHMEe BXOOUT B 00BEKT uepe3d tum, Dom, Cod u uctounuk. CumBon 6e3 Tuma
SIBJISIETCS JTUIIb TUHOTPadCKUM CIeoM, a He MaTeMaTU4YEeCKON CYIIHOCTHIO.
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IMpaBumo T3-NTL-0: Hu omuH cuMmBoin u3 TomoB I-II He mnepeonpepenseTrcsa. s HOBOTO
3Ha4YeHUS WUCIIOIb3YEeTCSI MHOEKC, HOBBIM IMIPUGMT UM HOBBEIM HOeHTUUKATOP. [IpOeKTHOe mMM4A

V*P coxpaHsieTCsI KaK UMsI apXUTEKTYPHL U He TPAKTyeTCs KaK OMHAapPHOE YMHOXKEHHE.

Ta6nauua T3-TBL-004 - tom3_v0_2.docx - 4. 3aMOpO>XXeHHbIW peecTp obo3sHauyeHun Toma il

ID CuMBoOI Dom-Cod 3HauyeHHEe HcTouHHK Crartyc Konnusus
MUHUMAaJIbHBIN
NTL-001 c@ec (e,5) fraxer Tom I DEF-A He obbrasasn
COGEITHE@COCTO TOYKa
sIHUE
NTL-002 Rep Obj—»RxIxUxD Reper(R,I,U;D) Tom I DEF-A D oGsi3aTenexn
NTL-003 D KOHTEKCT/ OOCTaTO4YHOEe Tom I DEF-A He
cepTuduKaT OCHOBaHHE nubdepenran
NTL-004 Dom IIOIMHOKECTBO 0671acTh Tom I DEF-A He cmemmBats ¢
apryMEeHTOB OOMYyCTUMOCTHU D
NTL-005 A Dom cr—Ku{w} | CrossTatio Tom I CL/DEF-A He pusuieckas
- KOOpOuHATa KOHCTaHTa
NTL-006 6_truth Dom A—R+ |A+1] Tom I DEF-A He BeposiTHOCTH
. | OunuHenHas
NTL-007 ® Ei’;}o CA*®A® | actmunas Tom II DEF-A He Hodge star
omeparus
OGe BeTBU
NTL-008 Ass © Dom Ass—.«/¢ accouraTop Tom II DEF-A IOJIXKHBL OBITH
OIIpefieeHE
aCCOIHaTOPHO-
NTL-009 R+«R R-X2 N TaKeTHBIN Tom II DEF-A + He Hodge
00BeKT
NTL-010 wdg APE*—An—pEX Hodge star Tom 11 COND xig;“xa“p“eﬁ

Ta6nuua T3-TBL-005 - tom3_v0_2.docx - 4. 3aMOpO>XeHHbIW peecTp o6o3HavyeHun Toma Il

CuMBOI Dom-Cod 3HayeHHe HcTOo9YHHUK Konnususn

dopmanbHbIT

NTL-011 F?2 N — SI3BIK CTEIleHU Tom II DEF-A He X2 N
<2
BI:I‘-II/ICJ'IeHHI:II/IN He (I)OpMaJ'[LHBII;I

NTL-012 X2 N — KBaJpaTUYHBIN Tom II DEF-A

. CHHTaKCHUC

cion

NTL-013 w2 N F> N-X2 N xapra Tom II DEF-A Cod durcuposas
BBIYMCJIEHUSA
BHYTPEHHUMI

NTL-014 0 B(N) X2 N/ImW> N dakTop Tom II THM 150 GBI

caMm 1o cebe

0o6CTpyKIMH

NTL-015 1N X2 N-O B(N) KQHOHWHECKAT | o 11 THM He Il E
TIPOEKIUsT

NTL-016 6 min C min?~C min® | SHYTPEHHUH Tom II THM He 6 _E, me 6ndg
nuddepenuan
BHEIIHUH 6_E?=0 —

NTL-017 6 E En—En+t Tom II COND TUIIOTE3a/yCII0BU
nuddeperHuman e
Hodge-

NTL-018 6ndg AP—AP-1 komuddepennna | Tom II COND He 6 min
b)

NTL-019 Andg Dom-—L? Hodge-Laplacian | Tom II COND He omeparop

OeucTBUsI A
. ObpaTtHas
o 3(Ee
NTL-020 IIE O _B-H3(E*) BHEIIIHUX MOCT Tom II COND/THM netexrs OPEN

Kypnvwes MBaH BopncoBuny - KanuHuHrpag - 2026 | 12
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Ta6nuua T3-TBL-006 - tom3_v0_2.docx - 4. 3aMOpO>XeHHbIW peecTp o6o3HauyeHun Toma Il

ID CuMBOI Dom~-Cod 3HauyeHHe HcTouyHHuK Craryc Konnusuna
-k

NTL-021 V*p st apxurextypsr | DPOMTTIPOCTPAR | oy ooy MODEL He onepanus
CTBO YMHOKEHUS
CTpaTUGHUIIUPOBAH

NTL-022 ST record HO-BpeMEHHOH T3 DEF-A SZ?;?;:GCKO‘*
datum P
MOJeIbHOe

NTL-023 2" VP — IIPOCTPaHCTBO T3 DEF-SLOT Hocurens v0.3
COCTOSTHUY

NTL-024 = 77 Ex2° VP yp | H3MeHenue/ T3 DEF-SLOT 3akomsr OPEN

- - - 9BOJIIOLIUS

NTL-025 A act SACIVERIL | peiicraue/potaska | T3 DEF-SLOT He Andg

NTL-026 Y 2" post—2" state passoport/nepexon | T3 DEF-SLOT gg%aNTHMOCTb

NTL-027 T cs I'(E_cs) B T3 legacy OPEN Tun 1
TEH30PHEIH CJIOT pasmeprocTtu v0.3
HUHMIEKC

NTL-028 CGI Dom CGI-R+ NIPUYUHHOTO T3 legacy OPEN He p-value
paspeBa

NTL-029 Obs 2" model—# obs | HAOMORATENbHAA | g DEF-SLOT Units/Cov/Prov
apjanrep 06s13aTeJIbHBL

4 cert—=#A(2" cand YaCTUYIHBII He eIMHCTBEHHOE
NTL-030 PredRep xCert)U{ABSTAI MIPOTHO3HBIHA T3 COND 6 A ce
N} omepaTop YAy

4.1. MaTpMmua KpUTUYECKUX KONJIU3UNA

Ta6nuua T3-TBL-007 - tom3_vO0_2.docx - 4. 3aMOpO>XeHHbIW peecTp o6o3HavyeHun Toma Il

3Hak KanoH A CmbICcT A Kanon B Cwmbica B IIpaBuio
accoIMaToOPHO- Beerna
* R+R OPHO" «ndg Hodge duality WHOEKCUPOBATh
TIaKETHBIN CIIOH
Hodge
. B pusngeckom
A A act IelcTBHe/BCTaBKa Andg JIanaacual
- TeKcTe nucatb A_act
BHYTPEHHUHI BHETIHMI Huxkorpa He
6 6 min yTp 6 E /bndg KOMILIEKC /
- KOMIIJIEKC - OIIyCKaTh UHAEKC
romuddepeHIan
aKTOpPHas .
I1 II_N ¢ P ITE BHeIIHuu E-mocT Pasusie Dom/Cod
= TIPOEKLIUST =
OCTaTO4YHOe PasznnyaTs peruct
D D R d, 6 nubdepeHrab p p
OCHOBaHUe u mwpudTt
BO3MOKHBIN W Tl G
A A cross-ratio A_phys dbusugeckuit -Phy
— OTHEeJIbHO
mapameTp
He npumeHsTh
V*p UM IpOeKTa apxuTeKTypa * onepanus anrebpaudeckue
3aKOHHI K UMEHHU

KOHTPIMPUMEP. 13 6 min36 min?=0 Henb3sa 3aknI04UTh 6ndg?=0:

oIlepaTopEl UMEIOT Pa3HEIe
Dom, Cod u maTeMaTuueckoe mmpoucxoxaeHnve. CoBnameHne OYKBH He SIBJITETCS MOCTOM.
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Definition Core

T3-LOC-005 - ucrounuk: tom3_vO0_2.docx - paspen: 5. Definition Core T3
PucyHok T3-FIG-002 - tom3_vO0_2.docx

Definition Core T3

(22 ST VP

cTpaTuduLpoBaHHoe BpeMsa
vMnopT Tomos I-11 [onycTUMble ceveHns

Br Obs/Pred

NAPG - cduspym€ckan P Habo, Mble 1 PredRep
reoM&Tpua =

PucyHoxk 3. MuHumanavHaa uHmepgeticHasa cmpykmypa Toma III.
Definition Core He yTBepXKmaeT cCyllecTBoBaHue ¢uandeckor wmomenu. OH ¢duKcuUpyet
MUHUMAaNIbHBIN Habop JaHHBIX, 663 KOTOPOTO JaabHENIINe I'aBbl He UMEIOT TUIIOBOT'0 CMEIC]IA.
dopmyna T3-EQ-0003
¢ T3 = (#2, ST, VP, Br, Op, Obs, Pred, Cert, Stat).

5.1. OnpepesieHne KAHOHMYECKOro MMNOPTHOro uHTepdenca

Omnpenenenue T3-DEF-001 [DEF-A]. 42 ectb kopTeX (S1,S2,11,12,H1,H2), tme S: u Sz —
3amMopoxkeHHbIe source-card Ha6opsl TomoB I u II; 11 u 12 — KapTH uUMHIopTa B ciaoBaps Toma III;
H: u H> — xoHTpOnbHEIE Xemu. KapTa uMnopta UHBEKTHBHA Ha HOEHTH(HUKATOpaxXx U He MEHsSeT
status-at-import.
dopmyna T3-EQ-0004
1 j : Symbols(T j) < Symbols(T 3), status(1 _j(s)) = status(s).

5.2. CtpatudpmunposaHHo-BpeMeHHOU datum ST

Onpepenenue T3-DEF-002 [DEF-A/CL]. ST=X,{X™(k)} {k=0}"3,{T~(k)} {k=-1}
~3,Str(X),E,g,or,»ndg,res), rme X — xaycmopdoBO IapakKOMIIaKTHOE CTpaTUPUIIMPOBAHHOE
npocTpaHcTBO; X~ (k) — umcteie rimagkue crpath; T (k)=U {j=zk}X"~(j), a T"(—1)=X aBnsgeTcsa
MapKepoM ITOJTHOM 000JI0UKH, HO HE CAaMOCTOSITEJILHOM TJIafKol pasMepHocThio. Hodge-naHHbIEe
3a[lal0TCs JIUINb Ha TeX CJIONX, THOe onpepneneHs E,g,or.

OrFPAHUYEHME. ST sBnsieTcs CTaHTAPTHOM MaTeMaTUYeCKOl 060/10ukoi. YTBepxkneHue «ST ecThb
dusuyeckoe Bpems» octaétcss MODEL/PHY-HYP u TpebGyeT oTmenbHOTO Br.

5.3. Kangupat V*P-peanusauum

Omnpenenenue T3-DEF-003 [MODEL]. VP=(ST,¥ adm,Sec,% VP), rme & adm — Kjacc
OOIMYCTUMBIX CeYeHUIM, Sec — 4YacTU4YHAs oIlepalusi BHIOOpPa MIPOCTPAHCTBEHHO-IIOOOOHOM
peanu3zanuu, a ¥ VP — makeT [OOMEHHBIX M [OKa3aTeJbHEIX orpaHudeHuit. [nsg s€% adm

3HaveHue Sec(s) He 00bABNAETCS (GPU3NUECKUM IIPOCTPAHCTBOM 03 MOCTOBOTO cepTuduUKaTa.
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®opmyna T3-EQ-0005
Sec : #adm — Geom, s+~ (M _s,g s,or s,additional data).

CymecTBOBaHME HEHYJIEBOrO Kjacca  adm, peryaspHOCTb CedYeHUM U wux ¢usndeckas
uHTepnpertalus obpasyoT T3-PO-006 u ocratorcss OPEN.

5.4. MocTOBOM KOHTpPaKT Br

Onpepenenne T3-DEF-004 [COND]. Br sBnsgeTcsa 4aCTUYHBIM TUIIN3UPOBAHHBIM (YHKTOPOM HIIH
nceBmodyHKTOPOM m3 BeIOpaHHOU mnopkateropuu NAPG adm B kareropuio GU3HKO-
reoMeTpuYecKux maHHBIX PhysGeom. OH 00s3aH mepeHocuTs Dom, D, IpemsiTCTBUS U CTATYyCH, a
Tak¥Xe OTOelbHO (UKCUPOBATh METPUKY, CUTHATYPY, HPUUYMHHBIE KOHYCH, €IUHUIEI U3MEePEHUS
u HaGnIoaTeTbHBIE KAPTHI.
dopmyna T3-EQ-0006
Br : NAPG _adm — PhysGeom, Block(Br)=< = candidate bridge.

Beimyck v0.2 He ctpouT Br u He 3asaBnsieT ero cyuiectBoBanume. OH GUKCUPYET €ro
00s13aTenbHBIN uHTepdelrc, 4YTOOB [HaNbHEUIIUN TEKCT He BhIJaBaa aHajorui GopMyn 3a
TeopeMy peau3alui.

5.5. OnepaTtopHbin nakeT Op
PucyHok T3-FIG-003 - tom3_vO0_2.docx

TuNu3npoBaHHbIE ONEepPaTOPHbIE CNOThbI

- ™ s ™ s A
= — U3MeHeHue A — pencTBUE Y — passopoT
Dom: [J_Z x [_VP Cod: [J_VP Dom: [J_act x [J_VP Cod: []_VP akT Dom: []_post Cod: [J_state
YaCTWYHbIA MOTOK; 3aKOHbI BCcTaBkW; He Hodge-Laplacian obpaTMOCTL He MpeanonaraeTcs
koMmnozununm OPEN
\. v, \. v, . J

OBLLLUA KOHTPAKT

Ka)kablli cnoT umeeT Dom, Cod, rpad, cepTudmrkaT onpegeneHa U CNUCOK 3aKOHOB;
OTCYTCTBME AaHHbIX AaéT ABSTAIN

Pucynox 4. Dom/Cod onepamopos =, A_act u'Y ¢pukcupyromcsa 00 06cydcOeHus 3aKOHO8.

Onpenenenne T3-DEF-005 [DEF-SLOT]. OrmnepaTopHas crenuduKalyusa ecTh IATEPKa
O=(Dom(0),Cod(0),Graph(0),Law(0),Cert(0)). CuMBOII CUUTAETCS OIPEeIEHHBIM JIUMIIbL IIOCIEe
sanonHenuss Dom, Cod u Graph; Law mepeuucsisieT qoKkasaHHBIEe 3aKOHEI, a Cert CBI3BIBaeT UX C
MCTOYHHUKOM HJIM JOKAa3aTeJIbCTBOM.

®dopmyna T3-EQ-0007
E: T EXx2'VP—~2"VP, A act:.« actxz2 ' VP—~2"VP, Y:2 post—Zstate.

Ha Touke v0.2 He mpenmonaraioTcs: r1o0aJrbHOCTh =, TIOJYIPYIIIOBOM 3aKO0H, IMHEWHOCTh A _act,
CyLlecTBOBaHME Y~ !, KOMMYTaTUBHOCTh UJIM aCCOIIMATUBHOCTH KOMIIO3UIIUH.

5.6. HabnopaTtenbHbin apgantep Obs

Omnpenenenue T3-DEF-006 [DEF-SLOT]. HaGmiogaTenbHBI  agalnTep eCTh  KOPTEX
Obs=(2" model,% obs,obs,Unit,Cov,Prov,Sel), rme obs — 4YacTuyHas KapTa MONEJILHOTO
COCTOSIHMSI B TPOCTPAHCTBO HaOmiomaembrx; Unit ¢ukcupyer pasmepHoctw; Cov —
KOBaApHAILIMOHHYI0 CTPYKTYPY OIuOO0K; Prov — mpoucxoxXmgeHue OaHHBIX; Sel — mpaBuia otbopa
U MacCKH.
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®opmyna T3-EQ-0008
obs : 2 model - % obs, Cert obs=(Unit,Cov,Prov,Sel).

®U3UNYECKUIN CMbICJI. Tonbko Obs cBsi3EIBaeT GopMyIly ¢ IpubopoM uiu KatamoroM. bes Obs
MOJIEeJTb MOZKET ObITh MaTeMATHYECKH HETPOTUBOPEYUBO, HO HE IIPOBEPSIEMOH.

5.7. PredRep Kak 4aCTU4YHbIA MHOXXECTBEHHO3HAa4YHbIX onepaTop

Onpepenernue T3-DEF-007 [COND]. PredRep momydaeT TOJIBKO CEPTUGUUMPOBAHHBIN BXOH U
BO3BpaIllaeT KOHEYHOE MM H3MEepHuMOe MHOXKECTBO KaHOWOATOB C macmoprtamu n1udo ABSTAIN.
EpvHCTBEHHEBIM KaHOUAAT OONYCKAeTCs KaK YaCTHBIM CJiy4dal, HO He IOCTYJIUPYETCH.

dopmyna T3-EQ-0009
PredRep : & cert =~ A2 candxCert) U {ABSTAIN}.
Koppektaocte PredRep B Tome III pmomkHa BKIIOYATh soundness OTHOCUTEJIBHO [OOMEHAQ,

coxpaHeHue D/provenance, KamuOpOBKy HaOIIOOATEILHOTO afanTepa U SIBHYIO TPaHUIY
MIPUYUHHOTO BEIBOIA.

TunusupoBaHHbIE MOPPHU3MBbI U CepPTUPHKATHI

T3-LOC-006 - uctouHuk: tom3_vO0_2.docx - paspen: 6. Mopchdusmbel Definition Core u ycnosusa coBMecTMuMoOCTH
Mopdusm F:c T3—-¢ T3 aBnsgeTcs ceMelCTBOM KapT Mexpay KomnoHeHTaMu Definition Core. OH
OONYCTUM TOJIBKO NPHU BBIIIOJIHEHWM BOCBMHU COBMECTHMOCTEH. DTa KOHCTPYKLUS MOKa SBJISETCS
penakIuoOHHO-MaTeMaTUdYeCKUM KapKacoM; ¢u3udeckas KaTeropus OymeT ompenensaTbcs B T3-
VP-v0.3.

Ta6nauua T3-TBL-008 - tom3_v0_2.docx - 6. Mopcdusmsbl Definition Core u ycsnoBusa coBMeCTMMOCTH

Kop Cnou YcaoBue Ha3HaueHue
Fel j=U j Ha KAHOHHWYECKOM | 3ampeT IIepenuChiBaHu s
C1 Freeze =) P p
UMIIOPTE Towmos I-I1
5 Henb3st pacmupsts 0671acThb
c2 Dom F(Dom 0)CDom O p p
MoJT49a
OcHOBaHUE NEePEeHOCUTCS
C3 D/provenance F D(D) cormacosaso c Prov P
- BMECTE C YTBEPXKAEeHUEM
. HEHYJIeBOU 00s13aTeIbHEIN HeT maruueckoro
Cc4 Obstruction Y
blocker He YHUYTOXKaETCS MpPOXoxKaeHus 6apbepa
. CoxpaHeHue
C5 Status truth layer promotion(F)=0 b
= - IOKa3aTeIbHLIX KaHaI0B
. i . . du3nuYeCcKrue pa3sMepHOCTH
C6 Units Unit'eF obs=F uniteUnit p p
- - COTJIaCcOBaHHI
s , KoMMyTaTUBHOCTH
Cc7 Observation obs’eF state=F data-obs y
- - MoO[esb—IaHHbIe
s hash/version/container IToBTOPSIEMOCTH
C8 Reproducibility / / P o
COXPaHSITCSA BBIYHCJIEHUH

6.1. NpepnoxeHnume o blocker-safe komnosnuum

PROP T3-CORE-2. Ecnu F u G ymosnetrBopsoT C1-C8, To ux kommno3unus GeF ymoBneTtBopseTt
C1-C8. Ecnu o6a3aTenbHBIN blocker He ycTpaHEH cepTUGUIIMPOBAHHOM KapTol, OH COXpaHSIeTCsS
B KOMIIO3UITHH.

HokazaTtenbcTBO. YcnoBusi C1-C3 u C6-C8 aBIAIOTCSI KOMMYTaTUBHOCTHI) COOTBETCTBYIOIIIUX
KBaJpaToB U COxpaHAWTCA Kommno3umuel. C4 u C5 cpopMynupoBaHEl KaK MOHOTOHHOCTH IIO
MHOKeCTBY OJIOKEPOB U [0Ka3aTelIbHLEIM KaHajlaM; TPAH3UTUBHOCTE HaéT TpeOyeMblll pe3ybTaT.
U

Kypnvuwes MBaH boprcoBuny - KanuHuHrpag - 2026 | 16



BA30BbIA MPOEKT KLT-RBD : TOM Il - T3-FREEZE-v1.0

6.2. MuHuMmanbHbIN certificate record

Ta6nauua T3-TBL-009 - tom3_v0_2.docx - 6. Mopcdusmsbl Definition Core u ycnoeua coBMecTumMocTu

ITone CopepxaHue PexxuMm
claim id CTabunbpHbIN UOeHTuGHUKATOP 0GSI3aTENBHO
- yTBEpKIOEHUS
source_id ®atiis1, BEpcusi, 10KaTop 00513aTEJIbHO
status vector math/model/num/emp/release 006513aTeNbHO
dom cod O61acTh ¥ KOLOMEH BCeX KapT 06513aTEIBHO
assumptions AKCHOMEI U MOCTOBEIE TUIIOTE3EL 00s13aTeJIbHO
blockers OTKPBITHIE TIPETISTCTBUS 00513aTEeJIbHO
hashes Xelln UCXOOHUKOB, KOfa U JaHHBIX st NUM/EMP
units_cov EpuHuIE ¥ KOBapUaluu s pusudeckoro Obs
negative scope YTo yTBepKIeHUE He JOKa3biBaeT 006513aTENbHO
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I'maBa 3. OHTO/IOrUsA V¥P: BpeMsi KaK IepBHUYHasL

IHaKeTHasl CTPYKTypa
T3-CH-03 - master locator - T3-EDIT-v0.17

IlousiTHOE BBEeJEeHHE K IjIaBe
T3-EXPL-03 - nosacHsatowmn 6nok - T3-EDIT-v0.17

YTO UMEHHO 03HA4YaeT TE3UC «BPEMsI IIEPBUYHO, & IPOCTPAHCTBO
LEHTPAJIbHbIA BOMPOC SIBJISIETCSI €T0 HOIYCTUMEIM CeYeHUeM>» B MaTeEMaTUYECKH
KOHTponupyemou popme?

V*P BBOOUTCS HE KaK rOTOBAsI TEOPUS IPUPOALI, & KaK MOMEJIbHEIN
HOCHUTEb: Hall BpeMEeHHO! CcTpaTuGUIIMPOBaHHON 6a30it
paccMaTpUBaeTCs CeMeNCTBO BO3MOXKHEIX IPOCTPAHCTBEHHEIX CIIOEB U
IIpaBUJI UX BEIOODA.

NPOCTON CMbICA

Hap mHETEpBanoM BpeMeHU MOXKHO 3aJaTh pPacClIOeHNue, BOJIOKHOM
KOTOPOTO SBJISIETCSI MHOXKECTBO IPOCTPAHCTBEHHBLIX METPUK h t.
[omycTuMOe ceueHre BLHIOMPAET OOHY COTJIaCOBAHHYIO METPUKY M1
Kaxkpgoro t.

MWUHUMAJIbHbIA MPUMEP

CyuiecTBYyIOT BpeMeHHas 6a3a T str, bundle npocTpaHCcTBeHHBIX
OHTOJNO0IrngA KaHOUOATOB, KJIaCC [OITYCTUMBIX CEUEeHUN U CePTUGUKATH UX
COBMECTHUMOCTH.

Mogenb cuuTaeTCs ONPENeSIEHHOM II0CIIe 3ajaHus carrier,
rHOCEoJiorus perynspHocty, Dom/Cod cedueHUul U yCJIOBUM HEIIyCTOTH. ®u3nyeckas
HUCTUHHOCTH 3TUM H€ YCTaHABJIMBAE€TCs.

Ha6niomaTens BUAUT He BCIO V¥P-CTPYKTYpYy, @ KOHKPETHOE CeYeHUue U

®EHOMEHOJIOIrns .
AOCTYIIHbBIE€ Ha HEeM U3MepUuTeJIbHble KOOPOWHATHI.

KoHCTpyKIIUST MOIENUPYET PEXKUM, B KOTOPOM Habmogaemast
®U3UNYECKUU CMbICA IIPOCTPAHCTBEHHASI TEOMETPUS 3aBUCHUT OT 6oJiee 00IIero BpeMeHHOT 0
HOCHUTEJS.

He mokasaHO, 4TO IpUPOOA peanusyeT TaKOM carrier, 4To CeYeHue
ri106anbHO CyIIEeCTBYeT UK YTO OHO YIOOBIETBOPSIET U3BECTHBIM
II0JIEBBIM ypaBHeHI/IﬂM.

ABTOpCKOU siBNIsIeTCS apxutekTtypa V¥P/BpeMsa*[IpocTpaHCTBO Kak
ABTOPCKASl HOBU3HA aKeTHO-penepHoro Hocutensd ¢ D/Dom-reiitaMu U IpOCTPaHCTBOM
OOIIyCTUMEBIX CeYeHUN.

I'maBa 3amaéT OHTOJIOTHYECKUM KapKac; T1aBa 4 IoMeIaeT ero B
MAPLUPYT IJ1ABbI CTAaHIAPTHYIO TEOPHIO CTPATU(GUIIMPOBAHHEIX IIPOCTPAHCTB, a IjIaBa 5
CTPOHUT MIPOCTPAHCTBO KaK CEYEHUE.

PedakuuoHHas ¢yHkuus T3-EXPL-03: obae2yumsb umeHue 2aasvt 3 «I'n1asa 3. OHmosoz2us V*P: epems Kak
nepeuvHasi nakemuas cmpykmypa» 6e3 usmeHeHus eé (popmasnvHuix onpedeseruil, Dom/Cod u dokazamenbHbixX
cmamycos.

CTATYC INJ1ABbl. CogepzkaHue IrlaBbl UMIIOPTUPYETCS U3 KOHTPOJIBHEIX To4ueK Toma III ¢
COXpaHEHUEM MCXOTHBIX
THM/PROP/COND/MODEL/NUM/PHY-HYP/EMP-PLAN/OPEN/ABSTAIN. PemakuuoHHas
cOOpKa He MMOBHIIIAeT CTATYC.

Craryc V¥P-mogenu

T3-LOC-007 - ucrounuk: tom3_vO0_3.docx - paspen: 1. AcTo4uHUKOBaA U aokKasaTesibHas rpaHvua

Beimyck wucnonb3yeT 3amopoxkeHHble Tom I v197 RU um Tom II T2-FREEZE-v1.0 Kkak
KaHOHMYEeCKUe HyJleBble TOUKHU. Legacy-dopmynsl V¥P u3 mororpaduu 5.0 m monographiaNAPG
paccMaTpuBalOTCA TOJBKO KaK source layer: OHM TIOmjie’kaT THMIIOBOM OYHCTKE U He
UMIIOPTUPYIOTCS KakK yKe JoKa3aHHas Qu3uka.
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Ta6nuua T3-TBL-010 - tom3_vO0_3.docx - 1. IcTO4YHUKOBaA U goKa3saTesibHasA rpaHuua

ID N CTOYHHUK Pons Hcnonb30BaHUE
CTpatudunupoBaHHAS
SRC-T1 tom1 v197 ru.pdf CANONICAL o6onouxa, AOMyCTUMOE
- - cedyeHUe, TUIIAPKTUYECKUE
KapTH, cTaTycHHIH firewall
NAPG 3.0, Dom/D, Hodge-
SRC-T2 tom2 v1 0(1).docx/pdf CANONICAL interface firewall, ABSTAIN
u lay, 2 cl, R cl, maket
SRC-VP-L 111170_11%graph5_0_ru.pdf, TIL. LEGACY/SUPPORT CBSI3HOCTH; GOPMYIUPOBKU
IIePEeIPOBEPEHEL
SRC-NAPG-L monographiaNAPG (1).docx | LEGACY/SUPPORT g OO s,
G2 ¥ aHANIUTUYECKUN MOCT
SRC-PILOT PILOTO1 PREPRINT RU FIN SUPPORT D/Dom u 3amnpert truth-status
AL.pdf 6e3 OCHOBAHUS
. CrpatudunrpoBaHHEIE
CL-STRAT S/I‘;rt‘l’likry‘MaCPherson' PRIOR ART IPOCTPAHCTBA
KOHTPOJIUPYEMEIE TaHHBIE
CL-ADM Arnowitt-Deser-Misner; PRIOR ART 3+1 nmopeH1eBa cOopKa u
O’Neill curHarypa
CL-TUB E}?;’Ourf;lnelghborho"d PRIOR ART JloxanbHas peTpakuus Y

OOKA3ATEJIbHAA TPAHUNLUA. TeopeMHl BEITyCKa yTBEPKAAIOT CBOMCTBA MOCTPOEHHOU JIOKATBbHOMN
mopenu. OHU He YCTaHABIMBAIOT, YTO IPUPOMAA 00si3aHa Peain30BEIBATh 9Ty MOLENb, U He
UOEHTUPUIINPYIOT aCCOITMAaTOPHBINM CEKTOP C MaTepuel, SHeprue Ui KpUBU3HOM.

V*P-carrier 1 paccjioeHHe CJI0€B

T3-LOC-008 - uctounmk: tom3_v0_3.docx - paspen: 3. PaccnoeHme npocTpaHCTBEHHbIX c/1I0€B U carrier X_VP
PucyHok T3-FIG-004 - tom3_vO0_3.docx

JlokanbHaa apxutektypa V*P-peanusauumu

T str n_lay : [] » T_str s € Z_adm
CTpaTUhNLMPOBaHHELIN pacc/ioeHre KaHANAaTHbIX ponyctumoe cevenne (h_t, N_t,
TemMnopanbHbIA HOCTeb NMPOCTPaHCTBEHHbIX C/IOEB B_t. P_t, Rep_t, D_t)
4Yuctele cTpaTthl S_k, k=0,1,2,3 NoKanbHasf TpuBUann3sauWs Hap

KaXKoW cTpaToi

Dev(s,y) FpaHuua BbiBOAga
Knaccunyeckoe pas3suTue BOOJb JloKaJ/ibHas lopeHLeBa Moaenbs ES
OOMYyCTUMON BPEMEHHOM KpUBOW Y duanyeckan peanusaumns V*P Br n Obs
M=1xZ, g_s no ADM-chopmysie OCTalTCA OTAESIbHbIMN

obAsaTenbcTBaMu

PucyHok 1. CmpamuguyuposaHHblii Hocumewb, bundle npocmpaHcmeeHHbix ca0é8 u controlled reduction.

Omnpenenenue T3-VP-003 [MODEL/DEF-A]. JlokanbabM V*P-paccnoenuemM Hap OTKPHITHIM UCS k
Ha3bIBAETCSI OTOOpaxKeHue
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dopmyna T3-EQ-0010
nlay: U-U, £U=UxZF2"r,
rge ~ — puKCUpoOBaHHOE KOMIIAKTHOE OPUEHTHUPOBaHHOe 3-MHOroo0Opa3ue JIOKaJIbHOI'0 CeKTopa,
a BOJIOKHO ITPOCTPAHCTBEHHEBIX HAHHEIX UMeEeT BUL
dopmyna T3-EQ-0011
FIX"r=Met +"r(2) X C +7r(2) X I'"rn(TX) x #2 x Rep ¥ x Cert X.

Ta6nauua T3-TBL-011 - tom3_vO0_3.docx - 3. PaccsnoeHue npocTpaHCTBEHHbIX C/I0€B U carrier X_VP

KomMnoHeHT Tun Pons Crartyc
TIOJIOKUTEIIFHO
h Met_+~1(Z) OTPENeIIeHHa CL/MODEL
- OPOCTPAHCTBEHHAN
MeTpHUKa
N C +7r(2) TIONIOKUTEIIbHBIN lapse CL/MODEL
B I'“r(T%) shift-BekTop CL/MODEL
p 73 MaKeTHO-TeOMEeTPUYECKHe MODEL
IaHHBIE
Rep Rep X~ Reper(R,I,U;D) cocTosiHuS AUTHORIAL
Cert Cert 3 Dom, D, provenance, status, | »iyrpoRIAL CONTRACT

hashes

Omnpepenernue  T3-VP-004 [MODEL]. JlokanbHOe  IIPOCTPAHCTBO  COCTOSHUU  €CTh
X VP(U)=I' adm(U,Z U) nmu6o, B KOHEYHOMEDPHOM HapamMeTrpuueckoM cektope, UXF m, rme
F mC#% X”r 3amaéTcsa KOHEeYHLIM YUCJIOM IapaMeTpoB. Bce TeopeMtul o nokanbHOM ODE-noToKe
Z Bv0.3 0OTHOCATCSA UMEHHO K KOHEUHOMEPHOMY ceKTopy F m.

OIrPAHUYEHMUE. ®ukcalys OJTHOM TOIIOJIOTHH X SIBISIETCS JIOKaJIbHBIM atlas choice. U3meHeHue
TOIIOJIOTMH ITPOCTPAaHCTBEHHOTO C/0si TpebyeT oTmenbHOro groupoid/stack-cekTopa u ocTaércs
OPEN.
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I'maBa 4. CTaHJapTHasi MaTeMaTH4YeCKasi MOeJIb

CcTpaTUu(PUIHUPOBAHHOI' 0O BPpEMEHHA
T3-CH-04 - master locator - T3-EDIT-v0.17

IlousiTHOE BBEeJEeHHE K IjIaBe
T3-EXPL-04 - nosacHsatowmn 6nok - T3-EDIT-v0.17

Kak npencraButh cTpaTuGUIMPOBAHHOE BPEMS CPELNCTBAMHU
LEHTPAJIbHbIA BOMPOC CTaHJAPTHON MaTeMaTUKH, OTHEJINB aBTOPCKYI0 MHTEPIPETAIHUI0 OT
KJIaCCUYEeCKOW TEOPHUU CTPAT?

BpemenHoO# carrier moMeniaeTcsa B Xaycaop¢hoBO IapaKOMIIAKTHOE
IIPOCTPAHCTBO C YUCTHIMU CTpaTaMu pa3MepHocTed 0-3 U JIOKaJIbHEIMU
KOHMYECKUMU MOJENSIMU. YPOBEHE -1 coxpaHseTcsa KakK MapKep IIOJTHOMU
0007104YKH, a He KaK OTpUIlaTeIbHas IJlagKasi pa3MepPHOCTE.

NPOCTON CMbICA

OKpecTHOCThL TOUKHU k-MepHOU cTpaThl uMeeT Bug R™kxC(L). 9To
II03BOJIAET ONMCAaTh, KaK PeTYJIIPHBIN CII0H IpubIuKaeTcs K
CUHTYNIIPHOMY, He Ha3bIBasi CUHTYISIPHOCTL HOBOM GU3NYECKOU
4aCcTUIIEH.

MWUHUMAJIbHbIA MPUMEP

MaTeMaTH4eCKUMHU 00bEKTaMHU SABASIOTCS X, 4HuCThie cTpaThl X~ (K),
OHTOJIOrug HakonutenbHas dunbTpauua T~ (k), incidence category u coBMecTuMEIE
bundle-manuEIe.

CyuiecTBOBaHUe JI0OKaJIbHOM Mozenu, frontier condition u
FTHOCEOJIOIrms COBMECTHUMOCTh OTPAaHUYEHUHN IPOBEPSIOTCSI TEOPEMaMU
CTpaTuGUIIMPOBAaHHONW I'€OMETPUM U IBHO 3aJaHHLIMU KapTaMHU.

[Tepexon MeXAy CHOSIMHU MTPOSIBIISIETCS KaK U3MEeHEeHUe JIOKaIbHOM
®EHOMEHOJIOrnsa pa3MepHOCTH MOMENH U HaGopa HOMyCTUMEBIX AuddepeHIraaTbHBIX
OAHHBIX.

CTparthl JaroT SI3BIK OJIS PEKUMOB Pa3HOU 3(pGheKTUBHONM pa3MepHOCTH
U [JIS1 IePeXOmHBIX 061acTed, HO caMu 1o cebe He 3aal0T QUHAMUKY .

®U3NYECKUNA CMbIC

KoHmueckas mokanmpHas MOLe/lb He MOKa3klBaeT pusandeckoe
U3MeHeHNe Pa3MepPHOCTH, IPUYUHHOCTD U I'I100abHyI0
TUIIEPOOJIUNYHOCTE.

HoBusHa COCTOUT B UCIIOJIb30BAHUU CTaHOAPTHOU
ABTOPCKASl HOBU3HA CcTpaTUOUUINPOBAHHOM 000JI0YKU KaK CTPOrOro carrier Ajis aBTOPCKOM
V*P-apXUTEeKTYpPHl, a He B IepeaTpudyluy KIacCUYeCKOl TeOpHUH CTparT.

ITocme ompenesieHust 000JIOUKY IPOBEPSIIOTCS JIOKAIbHBIE MOIETH U
MAPLUPYT I J1ABbI transmission-ycsnoBusi. Crenyroias riiaBa BEIOMPAET HOIIyCTHMOE
IIPOCTPAHCTBEHHOE CE€YEHNE BHYTPU 3TOM 00OI0OUKH.

PedakuuoHHas ¢yHkuusa T3-EXPL-04: ob6aeeuumsb umeHue 21aevl 4 «I'n1asa 4. CmaHOapmHas mamemMamuiecKkas
Modesb cmpamu@uiyupo8aHHO20 8peMeHu» 6e3 uameHeHus eé popmasibHuix onpedeneruti, Dom/Cod u
0okazameibHbIX CMamycos.

CTATYC INJ1ABbl. CogepzkaHue IrlaBbl UMIIOPTUPYETCS U3 KOHTPOJIBHEIX To4ueK Toma III ¢
COXpaHEHUEM MCXOTHBIX
THM/PROP/COND/MODEL/NUM/PHY-HYP/EMP-PLAN/OPEN/ABSTAIN. PemakuuoHHas
cOOpKa He MMOBHIIIAeT CTATYC.

CrpaTudHUIHPOBAHHBLIM TEMIIOPAJILHLIM HOCHTEIb

T3-LOC-009 - uctouHmk: tom3_v0_3.docx - paspen: 2. CtpatucdMuMpoBaHHbIA TEMNOPaANbHbIA HOCUTEJIb

OHTOJIOINA. O6BeKTOM SBJISIETCSA KOHEYHOE CTpaTuUIMPOBaHHOE TPOCTpaHcTBO T str ¢
4YUCTEIMU I'TagkuMu ctpataMu S k, k=0,1,2,3. Magekc —1 coxpaHseTcs Kak MapKep IIOJTHOU
000JI0YKY M CJI0SI COBMECTUMOCTH, @ He KaK HOBas I'TagkKasi pa3MepHOCTh.
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FTHOCEOJIOIuUs. CyuecTBoBaHKE U CBOMCTBA HOCUTEIS U3BECTHHI IN0O 10 IBHOM KOHCTPYKIIUY,
6o Kak akcuomatuueckuit MODEL-Bxon. ®u3u4yecKoe BpeMsi He BEIBOTUTCS U3 OOHOTO
TOIIOJIOTMYECKOT O OIIPEfeIeHU.

®DEHOMEHOJIOIUA. [Insa BEIYUCIUTENIS HOCUTENb IPOSBIIIETCSI KaK CeTh JIOKaIbHBIX KapT,
incidence relations u nHTepdeicHbIX ycnoBui. [ HabGII0gaTeNnsa OH ITOKa He UMeeT
HEeIoCpeaCTBEHHOM MPUOOPHON KOOPOUHATHL.

®U3NYECKUI CMbICJI. Mogens folycKaeT TPAaKTOBKY BpeMeHH KaK IIepBUYHOM OpraHu3aIuu
OOIIYCTHUMBIX IIEPEXO0MIOB, Hal KOTOPOM BEHIOMPAIOTCSI IPOCTPAHCTBEHHEIE PEKUMEL.

OrPAHUYEHMUE. T str He SBNIsIETCSI aBTOMATUYECKU JIOPEHIIEBEIM MHOT000pa3ueM U He 3aMeHseT
CTaHOapTHOE IPOCTPaHCTBO-BpeEMS OO PEOYKIUN.

ABTOPCKASA HOBU3HA. ABTOPCKOMU SIBISIETCS POJIb CTPATUGUIIMPOBAHHOTO BpEMEHHU B
apxuTekType V*P; caMma Teopus cTpaTudUINPOBAHHLIX IPOCTPAHCTB OTHOCUTCA K classical prior art.

Omnpepenenue T3-VP-001 [DEF-A/CL]. CrpatuduinpoBaHHEIN TEeMIIOPAJIbHBEINL HOCUTEIb €CTh
datum
dopmyna T3-EQ-0012
T str=(X, {S k} {k=0}"3,{T~(k)} {k=-1}"3,Inc, T, D str),

roe X — xaycmopdoBo ImapakKOMIIaKTHOE ITPOCTPaHCTBO; X=LIS k — KOHewyHas cTpaTu¢uKalus;
T~(k)=U {j=zk}Sj m T~(-1)=X; Inc — incidence data; T:X-R — Heobs3aTenbHasa
opueHTuUpyoasa pyHkuusa; D str — cepTuduKaT JoMeHa U IIPOUCXOXKOEHUSI. B KaXOou TOYKe
S _k pomyckaetcs mokanbHasg KoHudeckas Mogens R™kxC(L x).

Omnpenenenne T3-VP-002 [DEF-A]. I'mmapKTH4ecKoM KapTO¥M HalblBaeTCS dYaCTHYHAas KapTa
L k:Dom(L k)cT~(k)-T"(k—1), cornacoBanHasi c incidence data. OnHa He o00s3aHa OFHITH
rnobGanbHOM U He 00bSIBIsSIEeTCS (U3NYECKUM CBETOBBEIM IIepexogoM 6e3 oTmenbHoro Br.
dopmyna T3-EQ-0013
L {k-1}°L k=1L {k-1,k} Ha Dom(L {k-1}-L k).

KOHTPIMPUMEP. Ecnu gBa JTOKaNIbHBIX IIEpexXofa OnpefeieHbl, HO UX KOMIIO3UIIUY Ha IepecedYeHnn
pa3nmuyYalTCs, momydaeTcs He rinobanbHas temporal architecture, a HecormacoBaHHEIH atlas.
[TpoekTHOE UM He YUHUT cocycle defect.
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HAurepderchl CTPAT U YCIOBUS CKIEHKH

T3-LOC-010 - uctouHmk: tom3_v0_3.docx - paspen: 5. CtpatudmumpoBaHHble MHTepdencs! U rnodbanbHas
cKnenka

PucyHok T3-FIG-005 - tom3_vO0_3.docx

CrpaTudmumpoBaHHbIX UHTEP(PENC N YCIIOBUE CKIIEUKHU

s N\ { It g N\
S a Interface I_af S B
JIoKaNnbHas CEKLMA S_a cnepbl T _ap Tr*(s_a) = T-_aP Tr(s_B) NloKanbHas cekuusa s_PB cnenpl
Tr+(h,N,B,P,D) Bko4as D/Dom un Tr—(h,N,B,P,D)
Hodge-coBMecTuMoOCTb
> <
\. J \. J \. J

A 4

GLOBAL SECTION GATE

coBnageHune foKaskHbIX hopMysT HefocTaTo4Ho: bes interface maps, cocycle compatibility n global
witness pesynbTaT ocTaétcs LOCAL / COND

PucyHok 3. Interface equations u 3anpem aemomamuueckoll 2106a1u3ayuu A10KAAbHbIX CeYEeHUU.
Onpepenenue T3-VP-007 [COND]. [Insa coceguux ctpaT S_a u S_P 3apatorcsa trace maps Tr o™+,
Tr B~- u transmission maps T af™~+, T af”™-. JIokajabHEIE CEYEHUS COBMECTHUMEI, €CJIN

dopmyna T3-EQ-0014
T afp”™+Tr a™~+(s a) =T aBf™-Tr B~-(s P),
OpPHUYEM PaABEHCTBO BKIo4YaeT He Tonbko h,N,B, Ho Takxke packet data, D/Dom, orientation,
Hodge choices u provenance. Ha TpoiiHEIX ITepeceueHusx TpedyeTcs cocycle compatibility.

COND T3-VP-3. CoBMeCTUMOE CEMENCTBO JIOKAJIBHEIX CEUEHUM OmpeaensieT Ir1o0anbHOe CEUeHNEe
TOMbKO mTpu Hanmuuuu gluing theorem pna BeIOpaHHONM KaTeropuu/mydka U OTCYTCTBUU
rno6anbHOTrO obstruction class. B v0.3 aTo copmynupoBaHo KaK goKa3aTeJIbHOE 00s13aTEJILCTBO,
a He KakK roTtosas TeopemMa V*P.

Ta6nuua T3-TBL-012 - tom3_vO0_3.docx - 5. CtpatudmumpoBaHHble HTepdenckl U rnodbasnbHas cknemnka

Tect Yciosue Pexxum
IF-01 h ¥MeeT coriacoBaHHEBIE CII€IBL 00513aTEIbHO
IF-02 N ocraércsa CTPOTO TOTIOKHUTEILHEIM 0653 TEIEHO
Ha nHTepderice
IF-03 B u orientation cormacoBaHEI 006513aTeJIbHO
IF-04 packet/Hodge data coBMmecTuMEBL 00513aTeNIHbHO IIPH UX UCIIOIb30BaHUHU
IF-05 D/Dom u provenance He 0OpEIBAIOTCS | 0053aTEIBHO
IF-06 cocycle Ha TPOHHBIX HHTEPdecax st global witness
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I''maBa 5. IIpoCTpaHCTBO KaK JOIIyCTHUMOE CcedyeHue

BPEeMEeHHOH CBSI3ZHOCTH
T3-CH-05 - master locator - T3-EDIT-v0.17

IlousiTHOE BBEeJEeHHE K IjIaBe
T3-EXPL-05 - nosacHsatowmn 6nok - T3-EDIT-v0.17

[Tpu KaKUX YCIIOBUSAX «IIPOCTPAHCTBO KaK CEYEeHUE BPEMEHU»
LEHTPAJIbHbIA BOMPOC CTAHOBUTCS KOPPEKTHEIM MaTeMaTU4YECKIUM OOBEKTOM, a HE TOJIBKO
dunocodbckoi popmymnoun?

CeueHue [OJKHO BEIOMPATH 110 OMHOMY IIPOCTPAHCTBEHHOMY
COCTOSTHUIO HaJl KaXKA0¥ BpeMEeHHOU TOYKOMN M COXPaHATh
PEeryisapHOCTb, OPpUEHTAaILNI0, METPUKY, OTPAaHUYEHUS U OOKa3aTeJIbHBIN
acmopT.

NPOCTON CMbICA

IOns bundle UxXF X ceudenue s(t)=(h t,N t,B t,...) 3amaétr ADM-MeTpUKY.
MWUHUMAJIbHbIA MPUMEP VcnoBus h t>0 u N_t>0 rapaHTUDPYIOT JIOPEHIIEBY CUTHATYPY
JIOKQJIbHOUM COOPKU.

CyuecTBytoT bundle karaMmaToB, kKjtacc X _adm, YaCTUYHAS OepPaIys
OHTOJIOruA Sec u oKanIbHAA reOMeTPHUs ¢ S, IoJlydaeMas U3 IPoLIenero gate
CedyeHus.

[omycTUMOCTh YCTaHABIUBAETCS IIPOBEPKOI PETYISIPHOCTH,

rHOcEoJIOTUS constraints, transmission laws u ceptudrkatoB D/Dom.

st HabnomaTe s BEIOpaHHOe CeUeHHe SIBJISIETCS HOCTYITHOM
®EHOMEHOJIOINA IPOCTPAHCTBEHHO-BPEMEHHOU IreoOMeTpUel; OPyTrue KaHaAnuaaTh
OCTAKTCA HeHaﬁJ’IIOJIaeMbIMI/I BeTBSAMU MOOEJIN.

Moiesib OTUCHIBA€T BO3MOXKHOE ITPOUCX0XKAeHNE 3G HEKTUBHOM
®U3UNYECKUU CMbICA TeOMEeTPUU U3 BPEMEHHOM CBI3HOCTH U JOIMyCKaeT OOBIYHYIO TOPEHIIEBY
PEnyKIUIO.

JlokanbHas cCUTHaATypa He OOKa3blBaeT ypaBHEHUS JUHIITENHA,
r7106abHyI0 CKIIEWKY, eUHCTBEHHOCTh CeYeHUs WX HaOIonaTeIbHy0
IIPaBUIBHOCTE.

ABTOpckuM saBisieTcsa blocker-safe BLIOOp IPOCTPAHCTBEHHOI'O CEUYEHUST
ABTOPCKASl HOBU3HA p b HPOCTP

c mepeHocoM Reper, provenance u cTaTyca.

CHauaJsa 3amaéTcs bundle u Kjacc ceueHui, 3aTeM JIoKaJbHast ADM-
MAPLUPYT INABbI cOopka u gate. ['maBa 6 BBOOUT OIEPaTOPH], KOTOPBIE U3MEHSIIOT
BBIOpPAHHOE COCTOSTHHUE.

PedakuuoHHas ¢pyHkuua T3-EXPL-05: obaeeyumb umeHue 21aevl 5 «I['1asa 5. [IpocmpaHcmaeo Kak donycmumoe
ceveHue 8peMeHHOU ces3HoCcmMu» 6e3 usaMeHeHus eé popmaabHbuix onpedeseHuli, Dom/Cod u 0okazameabHbiX
cmamycos.

CTATYC I'’J1ABbl. CogepzxkaHue Ir1aBbl UMIOPTUPYETCSA U3 KOHTPOJIBHEIX ToUueK Toma III ¢
COXpaHeHUEeM UCXOOHBIX
THM/PROP/COND/MODEL/NUM/PHY-HYP/EMP-PLAN/OPEN/ABSTAIN. PegakiinoHHas
cOOpKa He IIOBHIIIAET CTATYC.

JonycTUMBIE CEYEHHUsI U JIOPEHIIeBa pPeayKIUsI

T3-LOC-011 - uctouyHuk: tom3_vO0 _3.docx - paspen: 4. lonyCTUMbIEe CEYEHUA U KJlaCcCUYeCcKoe pa3BuTue

OHTOJIOIUA. [lomycTMOE ceYeHte BRIOUPAET HE TOUKY GU3NYECKOr0 MPOCTPAHCTBA, a MOJTHBIN
spatial-layer datum Ham BpeMeHHBIM MOMEHOM: METPHKY, lapse, shift, maketHrie manusie, Reper u
cepTuduKar.
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FTHOCEOJIOIUNS. CeueHnre U3BeCTHO KakK OOIIyCTUMOE IIOCIIe IIPOBEPKU PETryISIPHOCTH,
TIOJIOKUTENILHOCTU, UHTepdelcHbIX yciioBuil u D/Dom. Cam dakT 3anucu s(t) He sBIsgeTCs
cepTuuKaTOM.

®EHOMEHOJIOIUA. g HabiiomaTesisi cedeHue IIPosiBiIsgieTcs mnocie reduction kak ceMencTBO
IPOCTPaHCTBEHHBEIX TEOMETPUM; /15 BEIYUCIUTENA — KaK TpaekTopus B fiber state space.

®U3NYECKUI CMbICJI. JlokanbHas 3+1 c6opKa maéT KaHOUOAT KJIaCCHYEeCKOTo IIPOCTPaHCTBa-
BPEMEHH, C KOTOPHEIM IMo3gHee MoxkeT padorats Obs.

OrPAHU4YEHME. Hukakoe cedyeHre He cUUTaeTcs HabmomaeMbeM MupoMm 6e3 Br, BeiOOpa equHMUII,
TI0JIEBOM IMHAMUKU U SMIIUPUYECKOT0 afarnTepa.

ABTOPCKASA HOBU3HA. ABTopcKuM sBJsieTcs BKItodeHue classical reduction B blocker-safe V*P-
nakeT; ADM-pa3noxeHNe U TEOPHUS JIOPEHIIEBEIX METPUK SABJISIOTCS prior art.

Onpepenenne T3-VP-005 [DEF-A/MODEL]. Ceuenue s:U-Z U aBnsieTcs OIYCTUMEBIM, €CJIU:

e 11 layes=id U;
e s aBnsieTcda C! mo mapaMeTpy BpeMeHHOU KpuBoi u C”r 110 IPOCTPaHCTBEHHLIM KOOPOUHATaM;
e h t monoxurensHo onpenenera, N t>0;
e packet data P_t ynoBneTBOPSIOT UMIOPTUPOBAaHHEIM orpanudenusM NAPG adm;
* Reper u Cert cogepxart HenycTele Dom u D;
¢ Ha cTpaTu(UUUPOBaAHHLIX UHTepdelcax BEIIOHEHH 3ajaHHbIe transmission equations;
e status vector He IIOBEIIIAETCS IIPU PEOYKIIUHU.
dopmyna T3-EQ-0015

2 adm(U) = { sel'(U,ZU) | A1-A7 }.
Onpepnenenne T3-VP-006 [COND]. [Ins momyctumoii BpeMeHHOH kKpusou y:[-U m s€X _adm(U)
JIOKaJIbHOE KJIaCCUYeCcKoe pa3BuTUe onpenenseTcs Kak M_{s,y}=IXX ¢ MeTpukoit
dopmyna T3-EQ-0016
g s=-N t?dt? + h_t(dx + B_tdt, dx + B_t dt).
PucyHok T3-FIG-006 - tom3_vO0_3.docx

KoHTponupyemas sokanbHas JIOPeHUEeBa peayKuus

s N s N s N
CekuUUWOHHbIK datum ADM-cbopka MaTteMaTH4yecKum
h_t > 0 — pvmaHoBa 3-MeTpuKa g_s = -N2dt? + h_t(dx+pdt, pesynbTaT
N_t > 0 — lapse B_t — shift dx+pdt) det g_s = -N2deth_t curHaTypa (-,+,+,+) npun h_t
MOJI0XKUTENbHO OMNpeae/IEHHON 1
> » N_t=0
\. J \. J \. J
KOHTPMOQLEJb

N=0 gaéT BbIpOXKAEHHYI0 METPUKY; OTCyTCTBME transmission conditions Ha uKHTepcelice
He paeT rnobasbHON reoMeTpumn

Kypnvwes MBaH BopncoBuny - KanuHuHrpag - 2026 | 25




BA30BbIA MPOEKT KLT-RBD : TOM Il - T3-FREEZE-v1.0

PucyHoK 2. Ycao8uAa 10Ka1bHOU A0peHU,e80l pedyKuUuU U 8blpOHCOEHHAA KOHMPMOOeb.

4.1. TeopeMa NOKaJZIbHOWU JIOPEHL,EBOU peayKuum

THM T3-VP-1 [CL-THM]. Ilycte h t sgBnseTcs NOONOXKUTENbHO ONPENesIEHHOU 3-MEeTPUKOH,
N t>0, a Bt — HTPOM3BONBHEIM BEKTOPHHIM mojieM TpebyeMoil perynspHocTH. Torma g s
HEeBBEIPOXKAeHa U uMeeT curHarypy (—,+,+,+). Kpome Toro, det(g s)=—N t2 det(h _t).

[OokaszaTtenscTtBo. B kKodopme 6°=N t dt m 07i=dx"i+p"~i dt wmerTpukra umeer O67104YHO-
ouaroHambHBIM BuUpm —(0°)2+h {ij}067i07j. Tlockonmbky N t>0, mnpeobpa3oBaHue KoDOpPM
HEBBIPOKAEHO; IOJ0XKUTEJIbHAsA ONpPefesIEHHOCT: h maéT TpU IOJIOKUTEJIbHBIX HallpaBJIEHUS U
opgHo orpunarenbHoe. ®opMyna omnpepenuTens clemyeT u3 OJI0OYHOTo IpeoOpa30BaHUS HIIH
pononHeHuda Mypa. [

YTO TEOPEMA HE OOKA3BIBAET. OHa He IOKa3bIBaeT YypaBHEHUS DUHINTENHA, GU3NUECKYIO
IIPUYMHHOCTS, IJI00AIbHYI0 TUIePOOINYHOCTD, OTCYTCTBUE CUHTYIISIPHOCTEHN MM UCTUHHOCTH V*P.
OHa UL TPOBEPSET CUTHATYPY KOHKPETHOM COOPKU.

4.2. JlokanbHas HenNycToTa KJlacca Ce4eHUn

PROP T3-VP-2 [CL/PROP]. Ecnu ¥ U=UX% Z”r u BOJIOKHO COOEPXKHUT x0T O oguH datum
(ho,No,Bo,Po,Repo,Certo), YIOBIETBOPSIIONINU N Al-A7, TO IIOCTOSIHHAS ceknusd
s(u)=(u,ho,No,Bo,Po,Repo,Certo) npunangnexut = adm(U).

[Toka3aTenbCTBO. YCI0OBUE CEKIIUU CIIeAyeT U3 MPOEKIIUU Ha IEePBbIM MHOXUTENb. PerynsapHoCTh
mocTossHHOM fiber-koOMImoHEeHTH OUYeBUAHA; OCTAJIbHBLIE YCJIOBUS BHIIIOTHEHH! 10 BEIOOPY datum. ]

FPAHULUA. JlokanbHast HEIyCTOTa He HAET r100ajbHOro ceyeHus Ha BcéM T str. I'mobanbpHas
CKJIeMKa MoxKeT ObITh 3a610KupoBaHa topology, monodromy, obstruction unu HeCOBMECTUMOCTHIO
D/Dom.

Mopeu 1 KOHTPMOJE/IH CeYeHHH

T3-LOC-012 - uctouyHuk: tom3_vO0 3.docx - paspen: 8. filBHble MOAESIN U KOHTPMOAENHN
Ta6nauua T3-TBL-013 - tom3_v0_3.docx - 8. fiBHble MOAesiu U KOHTPMOAesin

1)) Mopgensn HaHHBbIE Bepaukr
M-01 Cratuueckasi product model ;;trzﬁigzlxg*& h_t=ho, MODEL; g=—dt?>+ho
Y p—— MODEL; monyckaet
M-02 p . h t=a(t)?ho, N=1, B=0, a(t)>0 | mampHeimyo FLRW-
apaMeTpUYeCKU CEKTOp
Togo0OHYIO PENYKITUIO
M-03 JIMHENHBIN JIOKAIbHBIN £ Z t(z)=diag(e™{a it})z NUM witness nonyrpymnns
M-04 Cdepuueckas perpaknus Y Y(@y)=y/|ly| 8 annulus MODEL; He o6paTuma
CE-11 Hynesoi lapse N=0 g{EgUTED as Lorentzian: det
Heomnpenenénnas spatial L T
CE-12 metrig I p HYyJI€BO€/0OTpUIlaTEJIbHOE He rapaHTupyercs (—,+,+,+)
HalpaBJIeHuEe
CE-13 HecornacoBauHHY interface Trts azTr-s B LOCAL only; global ABSTAIN
TeOMETPUYECKHE OIS
CE-14 Cekius 6e3 D 3apmansl, sufficient foundation | ABSTAIN
OTCYTCTBYET
CE-15 CumBo E 6e3 vector field HeT graph/regularity DEF-SLOT, He onepatop

®D®EHOMEHOJIOTMYECKASA T’PAHUUA. Mogens M-02 Bu3yanbHO HallOMHAHAET CTaHOAPTHYIO
KOCMOJIOTUYeCKyI0 penykuuio. I[Toka He 3amant®l field equations, observable map u He3aBucUMEIE
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IaHHBIE, 3TO CXOJCTBO OCTAETCS CTPYKTYPHEIM, a HE OMIIUPUYIECKUM.
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I'maBa 6. IlakeT BpeMeHH U OollepaToOpbl U3MEHEHUS],
OeHnCTBHs U pa3BopoTa: Xi, Delta, Upsilon
T3-CH-06 - master locator - T3-EDIT-v0.17

IlousiTHOE BBEeJEeHHE K IjIaBe
T3-EXPL-06 - nosacHsowmni 6ok - T3-EDIT-v0.17

Kak cTporo pa3nuyuTh N3MeHEeHNe, IelCTBHUE U PAa3BOPOT, KOTOPHIE B
HedOopMaTbHOM ONMUCAHUM YaCTO CMEIIUBAIOTCS B OMHO «OBUIKEHUE»?

LLEHTPAJIbHbIA BOMPOC

T ONHKCHIBAET OJIUTEIbHYIO 9BOJIIONNIO, A act - IOKaJIbHBIN aKT UJIU
MPOCTOMN CMbICA CKaYoK, Y - BOCCTAHOBJIEHNE/IIPOEKIINIO B JOMIYCTUMEIN CJIOU IIOCJIe
OeNCTBUSA. Y HUX pa3Hble BXOOHI, BEIXOMILI U YCJIOBUS CYIIIeCTBOBAHUS.

CucteMa HeENIPEPHBHO Pa3BUBAETCS 10 Z_t; B MOMEHT yIIpaBIeHUSA
MWHUMAJIbHbIA MPUMEP npuMeHsieTcsa A _act(a,x); 3aTeM Y Bo3BpalllaeT pe3yiabTaT Ha constraint-
submanifold. O6paTumMocTs Y He IIpeamnoIaraeTcs.

OOBEKTOM SIBISAETCS THOPUOHBIN ONIEPATOPHEBIM ITAKET M3 IIOTOKA, jump-

OHTOJIOrnsa .
map ¥ YaCTUYHOMN PEeTPaKLUH.

KoppekTHOCTh ycTaHaBnuBaeTcsa Dom/Cod-Tunu3sanueii, T0KaaIbHEIM
rHOCEOJIOrns CyLIeCTBOBaHMEM IIOTOKA, JOKa3aTeJIbCTBOM CBOMCTB PETPaKUIUU U
TeCTaMMU KOMIIO3UIIUH.

Ha6momaTens pa3nuyaeT MIaBHOE U3MEHEHUEe, MOMEHT [IeHCTBUS U

DdEHOMEHOJIOIrns .
MIOCJIEAYIONIYIO IEPECTPOUKY COCTOSIHUS.

ITakeT OOXOOUT [JIsS yIPaBeHus, Ga30BHIX ITIEPEXOI0B U COOBITUHHBIX
OWHAMUK, TIe HeIPePhIBHAS U OUCKPETHASI YaCTH COCYIIECTBYIOT.

®U3UNYECKUHN CMbICA

OmnepaTopHas cxeMa He OIIpefeisieT KOHKPETHLIE (GU3NIECKUE CUIIHI,
Yachl UJIN U3MepsieMble mapaMeTpsl 6e3 OTOeIFHOr0 afanTepa.

ABTOpPCKO#M sBnsgeTcsa Tpuana Z-A-Y B ob1medt V¥P/Reper-apxutekType u
3ampeT UX CKPBITOTrO0 OTOXKEeCTBIIEHUS.

ABTOPCKAA HOBU3HA

IToce TUIIM3AlMU CTPOSITCS JIOKAIbHBIE MOIEIH U KOHTPIPUMEDEI
MAPLUPYT INABbI obpaTtuMocTu. ['maBa 7 00BSICHSIET, KaK BMECTe C COCTOTHUEM
TIePEeHOCUTCS MOCTAaTOYHOE OCHOBAHHUE.

PedakuuoHHas ¢pyHkuus T3-EXPL-06: o61eeyumsb umeHue 2a1aevl 6 «I'n1asa 6. [Takem speMeHu u onepamopbl
usmeHeHusi, deticmaus u pa3sopoma: Xi, Delta, Upsilon» 6e3 uameHeHus eé popmanvHbix onpedeseHull,
Dom/Cod u 0okazamenvbHblX cmamycos.

CTATYC I'’J1ABbl. CogepzxaHue Ir1aBsl UMIIOPTUPYETCSA U3 KOHTPOJIBHEIX To4ueK Toma III ¢
COXpaHEeHVEeM HCXOOHBIX
THM/PROP/COND/MODEL/NUM/PHY-HYP/EMP-PLAN/OPEN/ABSTAIN. PegakunonHas
cO0pKa He IIOBHIIIAET CTATyC.
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Omnepartopsl E, A actu'Y

T3-LOC-013 - uctouHuk: tom3_vO0 _3.docx - paspen: 6. OnepaTopHbii nakeT 5, A actmu Y
PucyHok T3-FIG-007 - tom3_vO0_3.docx

OnepaTopHbIN NaKeT USMEHEHUs, AeUCTBUA U pa3BopoTa

A act =R Y

WHTepBeHUUsA / NnonaraHve
Havana A_act x X_VP — X_tr
nomeH obfAzaH coxpaHaTk

nokanbHas 3posounsa | X X_tr
— X_tr nonyrpynna Toneko
NMpy foKa3aHHbLIX YCNoBUSX

4YacTW4YHasA peTpakuus /
q‘DVIKCaLI,IAﬂ HOBOIro COCTOAHUA
U(C) = C rnobansHas

orpaHuyeHmns 06paTMMOCTb He TpebyeTcs

Y
A

CERTIFICATE TRANSPORT

Ka>kabll War nepeHocuT Dom, D, provenance 1 status; npu paspbiBe obasaTensHoro cepTnudmrkaTta
Komnosnuus BozspallaetT ABSTAIN

dopmyna T3-EQ-0017
PucyHok 4. TunuduposaHHas nocaedosamenbHOCMb action — evolution — state registration.

OHTOJIOIUA. OnepaTopks! KUBYT Ha SIBHO BRIOpaHHOM state carrier. A _act co3gaét momycTtuMoe
BO3MYyIlleHNe, £ pa3BUBaeT transient state, Y pukcupyeT unu perparupyet ero B admissible state
set.

FTHOCEOJIOIuUA. 3uanue oneparopa Tpedyetr Dom, Cod, graph, regularity u moka3saHHBIX 3aKOHOB.
Kpacwusei#i cumBoin 6€3 9TuX maHHBIX ocTaétcst DEF-SLOT.

®EHOMEHOJIOTIA. B BEIUKCIIEHUU TPU OllepaTopa BUOHHI KaK pa3Hble cTamuu pipeline. Ux
CMeIlleHNEe CKPHIBaeT, Ile MMEeHHO BO3HUKJIa omnbKa uau 6JI0Kep.

®U3NYECKUNIA CMbICJI. Tpuapa MofeupyeT pasiuynie Mex/y AeiicTBIeM, H3MeHeHueM BO
BpeMeHU U GOPMUPOBaHMEM HOBOTO COCTOSSHUS.

OrFPAHUYEHME. OnepaTophl HE OOBABASIOTCSA PyHOIaMEHTAaTbHBIMU 3aKOHAMU TTPUPOIBL;
JIOKaJIbHBIE Peanu3alui CIIyXkKaT MaTeMaTUu4YeCKUMU witnesses HeMPOTUBOPEYNBOCTH.

ABTOPCKASl HOBU3HA. ABTODPCKOII SBISIETCS apXUTEKTypHas Tpuala U eé BKiItoueHue B Reper/D-
Dom KOHTpPaKT; TEOPUS ITOTOKOB, MHTEPBEHIINM U PETPAKIIUM OTHOCUTCS K prior art.

6.1. llencrBme A act

Omnpepnenenue T3-VP-008 [MODEL]. Ilycte CCX tr — MHOXKeCTBO OONYCTUMEIX transient states,
A act — mpocTpaHsCcTBO meucTBuy, J:A actxX VP-X tr — rimagkas Kapra. YaCTUYHEIN OIepaTop
OeNCTBUSA 3a0aéTCs
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dopmyna T3-EQ-0018
A _act(a,x)=]J(a,x), Dom(A _act)={(a,x):J(a,x)eC u Cert J(a,x) sanrudeH}.

B nokanvHoOM addurHOM Momenu J(a,x)=x+B(x)a. Ecnu pe3ynbraT mokugaer C UIM pa3pyliaeT
D/Dom, A act Heompenien€H, a He paBeH HYIJIIO.

6.2. N3MeHeHue =

Onpepenenne T3-VP-009 [MODEL/COND]. B koueunomepHoM cekTtope F m nycts V:F m—-TF m
— C!-BekTtopHOe mnosne. JlokanbHasa oBomionusa E t(x)=® t(x) 3amaérca MaKCUMaJIbHEIM
JIOKQJILHBIM IIOTOKOM V.

THM T3-VP-4 [CL-THM]. Insa kaxporo Xo€F m cymectByeT uHTepBan I {xo} Bokpyr 0 u
eOUHCTBEHHas JIOKaJjibHas TpaeKTopusa E t(xo), pematomasa x=V(x). Ha obme#t ob6nactu
OIIpefeieHus BHIIONHIETCS E {t+S}=E toE s.

[loka3aTenbCTBO  SABIASETCS  CTaHOAPTHOM  TEOPEMOU  JIOKAJIbHOTO  CYyIIeCTBOBAHUSA U
eguHcTBeHHOCTH ODE. B OeckoHeyHOMepHOM ITOMHOM V*P-carrier TpebyiOoTCs OTHEIbHBIE
Banach/Hilbert hypotheses; saToT nepesoc octaétrcss OPEN.

6.3. PasBopoT Y

Omnpepnenenue T3-VP-010 [MODEL/COND]. Ilyctes CCX tr — embedded admissible-state
submanifold. YacTtuuHrii omepaTop pa3BopoTa Y ecTh JiokKanmbHas petpaknus r:U(C)-C, r|
_C=id _C, cHabxk€éHHas KapToit o0HOoBNeHUus Reper u Cert.

COND T3-VP-5 [CL/COND]. Ecmu C saBnsetrca 3aMKHYTHIM embedded submanifold
KOHEYHOMEPHOro puMaHoBa state space, tubular neighborhood theorem paéTr mokambHYIO
ragKyio perpaknuio Y. ['mobaspHas peTpakmus u Y-! U3 9TOTO He CJIEAYIOT.

KOHTPMPUMEP OBPATUMOCTMW. Petpaxkius U(y)=y/|y| Ha equan4HyIO chHepy IepeBOmUT Lejioe
pamuanbHOE CEMEMCTBO B OOHY TOUKY chepbl. OHa SBISETCSA KOPPEKTHBIM JIOKATbHEIM Y, HO HE
WHBEKTUBHA U He uMeeT I100aJIbHOro 00paTHOT o omepaTopa.

CeprudHKar JOKaIbLHOH V¥P-Momenn

T3-LOC-014 - uctouyHuk: tom3_vO0 _3.docx - paspen: 9. BoluncnurenbHbin ceptudukart T3-VP-NUM-001

[ mpoBepKHu JIOKANIBLHEIX anrebpandyeckux identities BBEIIONMHEH BOCIPOM3BOAWMEIN CKPUIIT C
¢ukcupoBaHHEIM seed. OH npoBepsieT curHatypy ADM-maTpunbl Ha ciay4daiiHbeix SPD-MeTpukax,
dopMyny ompemenuTens, BRIPOXKAeHHOCTh npu N=0, npumep peTpakuuu Y U IIOIYyTrPYIIIOBOE
TOXKOECTBO JINMHEMHOTO E.

Ta6nauua T3-TBL-014 - tom3_v0_3.docx - 9. BoiuucnurtenoHbit ceptudpukart T3-VP-NUM-001

IIpoBepka Pe3ynsTar KoMMeHTapHuu
Seed 20260726 ¢urcupoBaHn
Yucio UCIIBITaHUuMN 2000 VIS KQXXIOOT0 TECTOBOI'O CeMeMCTBa
ADM signature 2000/2000 PASS
ADM determinant 2000/2000 max rel. error=1.925e-13
N=0 determinant 2.852e-13 YUCJIEHHO BBIPOXKIEHO
Y norm 2000/2000 PASS
Y identity on target 2000/2000 PASS
= semigroup 2000/2000 max error=9.172e-16
UTtor PASS NUM only
SHA-256 CKpHUIITa:

892389091f9af16e1355€02539670bad93959951db249a7d7b2b70326b36a138
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SHA-256 BriBopa: 6f0e6091d59a973a41b9d9dccc0d8fa3dc4d56dc2abcae9f8b5f7b571335¢830

OrPAHU4YEHME NUM. CepTudukart IogTBepKaaeT TOJILKO peann3oBaHHble algebraic/local-model
tests. OH He ucnonb3yeT HabmogaTenbHbIE HaHHbIe, He ABIsieTcss EXT-RUN u He mopTBepxkmaeT VP
KakK (pU3UYECKYIO TEOPHIO.
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I'maBa 7. InuHamudyeckuu Reper u coxpaunenue D/Dom
T3-CH-07 - master locator - T3-EDIT-v0.17

IloHsATHOE BBEeJEeHHE K IjIaBe
T3-EXPL-07 - nosacHsatowmmn 6nok - T3-EDIT-v0.17

Kak m3MeHSITh COCTOSTHUE CHCTEMBI, He Tepsisa nH(pOopMaIuo o ToM, TOe
OIIPEfiEJIEH BHIBOJ M HA KAKOM OCHOBAHUU OH OBIJI IOTyYeH?

LEHTPAJIbHbIA BOMPOC

NuHamMuyecKuy Reper nepeHOCUT He TOJIBKO YHCJIEHHOE COCTOSIHUE, HO
NPOCTON CMbICA u Dom, mocratounoe ocHoBaHue D, provenance, 6J10KepHl 1 CTaTyC.
Hcropusa mokasaTelbCTBa IBUXKETCS BMECTe C OOBLEKTOM.

Ecnu cocTtosiHue X S MEPEHOCUTCS B X _t, HO KaTuOPOBOYHBIM HOKYMEHT
MWHWUMAJIbHbIN MPUMEP unu 06J1acTh IPUMEHHUMOCTH He TIePEeHOCHUMEI, IIePexo He IMonydaeT
HOBHIM cTaTycC, a Bo3BpaliaeT ABSTAIN.

OHTONOrUSA CymectByeT Reper-bundle Hapm TpaekTopren u 4yacTu4HBIE transport
maps P_{t<s} Mexny ero BoJIOKHaMu.

CoxpaHHOCTh IIPOBEPSETCSI KOMIIO3UIIMOHHLIM 3aKOHOM, witness-
rTHOCEOJiorns . . .
mopduamamu D s—-D t u HenpepriBHOM hash-linked provenance chain.
I71st uccrmemoBaTeNss KaXKabIi pe3yIbTaT COIEPKUT 00bsICHEHUE
®EHOMEHOJIOINg IIPOMCXOXKIEHNS; IOTEPSIHHBIN MOKyMEHT WIK He3aKpHITHI blocker
CTaAHOBUTCS BUOUMEIM Pa3pBIBOM.

Takas gUHaAMHKa MOJEIUPYET 9BOJIIOIIMIO CHCTEMEBI BMECTE C €€

PU3NYECKUN CMBbICI .
KaTuOPOBKOM, YCIIOBUSMU U3MEPEHMS U MPUYUHHBIM ITaCIIOPTOM.

CoxpaHeHue cepTuduKkaTta He [OKa3bBaeT GU3UUYECKYI0 UICTUHHOCTD
IIEPEHOCUMOTO COCTOSTHUS U HE 3aMeHsIeT He3aBUCUMOE U3MEePEHUe.

OrPAHN4EHUE

ABTOpCKUM siBIsieTCSI Reper Kak nmepeHocuMasi proof-carrying
ABTOPCKASl HOBU3HA CTPYKTypa, rae D/Dom u 6JI0KepPHI IBIISIIOTCS YaCThI0 IUHAMUYIECKOTO
COCTOSTHUSI.

Onpepensierca bundle, 3aTem transport contract u Teopema
MAPLUPYT IJ1ABbI KOMITO3UIIMOHHOY COXpaHHOCTH. ['TaBa 8 mcmobs3yeTr 3TOT anmapar aJis
IPUYUHHO-CTPYKTYPHEIX KaHaJIOB.

PedakuuoHHas ¢yHkuusa T3-EXPL-07: obaeeyumsb umeHue 2a1aevl 7 «['aasa 7. [JuHamuveckull Reper u
coxpaHeHue D/Dom» 6e3 uamMeHeHus eé popmanvHbix onpedeneHutl, Dom/Cod u 0okazameibHbIX cMamycos.

CTATYC I'J1ABbl. CogepxkaHue IjlaBbl UMIIOPTUPYETCS U3 KOHTPOJIBHEIX To4ueK Toma III ¢
COXpaHEHHUEM MCXOTHBIX
THM/PROP/COND/MODEL/NUM/PHY-HYP/EMP-PLAN/OPEN/ABSTAIN. PegakuuoHHas
cOOpKa He MOBHIIIAET CTATYC.

Ilepenoc D/Dom B V*P

T3-LOC-015 - uctouHmk: tom3_v0_3.docx - paspen: 7. CoxpaHeHue D/Dom u Reper BoonbL onepatopHomn
Leno4YkKu

Omnpepnenenue T3-VP-011 [DEF-A]. CepTuduraTt COCTOSIHUSA UMEET BUT
dopmyna T3-EQ-0019
Cert(x)=(Dom_x,D x,Prov_x,Status x,Hash x,Block_x).
Omnepatop O cunrtaetcs certificate-preserving, ecnu mns Kaxpgoro Xx€Dom(O) cymiectByeT O™ # C
dopmyna T3-EQ-0020
O~ #(Cert(x),Cert O) = Cert(Ox),

u Status(Ox) He HpeBHIIIAET BXOOHOM CTaATyC C moOaBIeHWEM TOJIPKO TOTO KaHajla, KOTOPHIN
nonTBepxkpeH Cert O.
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PROP T3-VP-6 [PROP]. Komno3unus certificate-preserving onepatopos A act, E t u Y aBnsiercs

certificate-preserving Ha mepecedyeHuM uX 00JIacCTel OIpEIeIeHus.

o6si3aTenbHEIN Block He 3aKphIT, KOMIO3uIus Bo3Bpariaer ABSTAIN.

IJoxka3aTenbCTBO.

Ecnmu xoTrsa OBl OOUH

KoMmmosumusas kKapt O7# mnepenocutr Dom, D, provenance wu status

nocienoBaTeNnbHO. HeBrimonHeHHBIM blocker memaeT COOTBETCTBYIOUIMM YaCTUYHHIM OIepaTop
HeoIpeneEHHBIM; CIefoBaTelIbHO, 00sI3aTe/IbHAsI KOMIIO3UIIUS TaKKe HeomnpenesneHa. []

Ta6nauua T3-TBL-015 - tom3_v0_3.docx - 7. CoxpaHeHue D/Dom u Reper BAO/Mb onepaTOpHON LLeNOYKMU

Oneparop BxomHou ceprudHkaT Beixon
A act action ID; AIOTyCTAMOCTD HOBBIN transient state constraint violation
- BMeIlaTeNnbCTBa; D action
- vector field/model ID; time .
= . trajectory provenance blow-up / Beixom u3 Dom
- domain
Y retraction chart; target registered Reper/Cert HeT tubular neighborhood /
state class HEOOHO3HAYHOCTh
Dev section + curve + interface Lorentzian candidate datum N;O / h not SPD / gluing
cert failure

Ouamamuueckui Reper-bundle

T3-LOC-016 - uctouHuk: tom3_vO0 _4.docx - paspen: 2. iluHaMmuueckun Reper

OHTOJIOINA. O6vekTOoM sBnsieTcsa TpaekTopus Reper t=(R t,I t,U t;D t) BMecTe ¢ moMeHOM,
provenance, craTycoM u 6j10kepamu. [lHHaMuKa OTHOCHUTCSI HE TOJIBKO K YHCIIOBEIM KOOPAHHATAM,
HO U K [OIYCTHMOCTH [0Ka3aTeJIbHOT0 OCHOBaHMUS.

FTHOCEOJIOIns. Coxpanenue Reper u3BeCcTHO Uyepe3 ABHBIM transport contract, KOMIO3UIIMOHHEIE
3aKOHH U IpoBepsieMbll certificate chain. HempephIBHOCTH CHMBOJIOB caMa 110 cefe HemocTaTovHa.

DEHOMEHOJIOTUA. [Insa BEIYUCIUTENIA TUHAMUYECKUM Reper nmposBnseTcs Kak state record ¢
hash-linked mepexomamu. [Ij151 ncciemoBaTesii — KakK UCTOPHUS TOT'O, KAKKWe BHIBOMIBLI ObIJIN
OOMYyCTUMBI Ha KaXKAOM IIare.

®U3NYECKUIN CMbICJI. KoHCTpYKIUs MOJle/IUpyeT COXpaHeHHe IPUYUHHO-T0Ka3aTelIbHON OIOPEL
IpH pa3BUTHUU V¥P-COCTOSHHUS.

OrPAHUYEHME. Transport Reper He moka3bBaeT QU3NYECKUN NETEPMUHN3M U HE TaPAHTUPYET
CyllleCTBOBaHUeE I'IT00AIbHON TPAaeKTOPUH.

ABTOPCKASA HOBU3HA. AsTopckoi siBnsieTcs cBsi3ka Reper(R,I,U;D), D/Dom, provenance u status
nonpromotion B eIMHOM OTUHAMHUYECKOM KOHTPAKTe.
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PucyHok T3-FIG-008 - tom3_vO0_4.docx

IOunHaMmuuyeckumnm Reper n nepeHocC pgokKasaTenbHOro ceprtudukarta

e ™ s ™ e ™
Rep_s P_{tes} Rep_t
(R_s, I_s, U_s; D_s) Dom_s - HacTUYHbIA transport identity + (R_t, I_t, U_t; D_t) Dom_t -
provenance_s status_s - composition Dom/D provenance_t status_t He
blockers_s preservation hash-linked cunbHee status_s
> provenance >
\. J \. / . J
HARD GATE

ecnu Dom He nepeHocnTcs, D oTCyTCTBYET, provenance pasopsaH iau blocker He 3akpbIT, transport He
BblAa&T YUCNOBYIO YBEPEHHOCTL: pe3ynbTaT ABSTAIN

PucyHok 1. [JuHamuyveckul Reper u hard-gate nepeHoca cepmugukama.

Omnpenenenue T3-CAU-001 [DEF-A]. Hag monyctuMmoi kpuBoit y:I-X VP 3apmaétcs Reper-bundle
®opmyna T3-EQ-0021
ERep| y=ERXIEIXxIEUXIEDXxIE Cert.
Ero cexmusa p(t)=(R t,I t,U t,D t,C t) Ha3rBaeTcsa quHamMudeckKuM Reper, ecnu oHa abCOJIIOTHO

HeIpepblBHAa B YMHCJIOBHIX KOMIOHeHTax U KaxXxpawii C t comepxkut Dom t, foundation D t,
provenance t, status t u blocker set B t.

Onpepenenue T3-CAU-002 [DEF-A]. Jooyctumeiil transport ot s K t ecTh 4yacTu4dHasa KapTa
®opmMyna T3-EQ-0022
P {t—s}: Dom(P {t<s})CE Rep,s = E Rep,t,

onsg KoTtopo#l BwIMONHeHH: P {s<s}=id; P {u«t}eP {t—s}=P {u<s} Ha o06meMm poMmeHe;
P(Dom s)CDom t; foundation umeeTt witness-mopdpusm D s—D t; provenance ob6pasyet hash-
linked chain; status t He cunpHee status s; He3akpheITHIM blocker He mcuesaet 6e3 discharge
certificate.

2.1. TeopeMa KOMNO3ULUOHHON COXPAHHOCTH

THM T3-CAU-1 [PROP]. Komno3uiiuss OByX OONYCTUMEIX transport maps sSBISIETCS HONYyCTUMOM
Ha obyacTu KoMmo3uiuu. [Ipu 3TOM KOHEUHHIM CTaTyC He CUJIbHee HCXOOHOTO, a provenance
chain ogHO3Hau4HO comepXkuT obOa mIara.

IokazaTenbcTBO. Identity m associativity cmemyioT m3 3aKOHOB YAaCTUYHBEIX OTOOpaxKeHWM Ha
obmeM poMmeHe. Bkmiouenusi Dom xkommnonyiorcs. Witness-mopdusmer D s—D t—D u paior
witness D s—D u. Tpau3utuBHOCTh status order 3ampemniaeTr noswimieHue. Hash chain crpoutcsa
ImociieqoBaTeIbHBIM BKIIOUeHHeM tmpenwsigyiiero digest. Ecmm xoTst OB OOHO YCJIOBHE He
BBITTIOJTHEHO, KOMITO3UIIUS He mpuHaanexkut admissible transport class u Bo3Bpamiaer ABSTAIN.
O

KOHTPIPUMEP. IlycTs yucioBas 4acTh IEPEHOCUTCS TOXKOECTBeHHO, HO D t mycto. Torma
KOOpOuHATH (opMaabHO COBIIafaioT, ogHako Reper transport HeponyctuM. Brimada nmpexHero
cTaTyca 6biria ObI CKPBITHIM ITOBHIIIIEHUEM O0Ka3aTEILHOTO CIIO0S.
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I''taBa 8. IIpuYHHHBIA TEeH30p T CS U HHIEKC NPUYHHHOT O
pa3pbiBa CGI

T3-CH-08 - master locator - T3-EDIT-v0.17

IlousiTHOE BBEeJEeHHE K IjIaBe
T3-EXPL-08 - nosacHsatowmn 6nok - T3-EDIT-v0.17

Kak mpemcTaBUTh IpUYUHHLIE OeheKTH, He CKIafblBas HECOBMECTHUMBIE
LEHTPAJIbHbIA BOMPOC TEH30PHl ¥ HE IMpeBpaliasi AUarHOCTUYECKUH UHAEKC B
HE00OCHOBaHHYI0 (U3UUECKYIO IIOCTOSTHHYIO?

prquHe U KPpUBHU3HA IIOMELIAI0TCsA B IIPSAMYIO CYMMY PAa3HBIX THUIIOB.
CGI ctpouTtcs nmocie 6e3pa3MepHO HOPMUPOBKY KaHAJIOB U
TMOKa3hkIBaeT PEXKUM YCTOMYUBOCTU OCHOBAHUS, @ HE aBTOMATUY€CKHU
HOBYIO CHILY.

NPOCTON CMbICA

Ecnu onuH KaHan MeeT pa3MepPHOCTh IJIMHEL, a OPYTOo# - 00paTHOH
MWUHUMAJIbHbIA MPUMEP IOJIVHBI, UX HOPMEI CHaudasa fgensitcs Ha reference scales. be3 aToro
CyMMa 3aBHCHUT OT BhIOOpa €IUHUII U HE UMEET (U3UIECKOT0 CMEICIIA.

CymectsytoT bundles E _Tor, E Curv, pacmmmpennsi#t carrier E cs”™L,

OHTOJIOINnA »
HOPMUPOBaHHEIE KaHAJE Z_j 1 support-factor k=r-u.

Tunel I1poBepPSAOTCA TEeH30PHOU reoMeTpueli; cBoricTtBa CGI -
FHOCEOJIOrns WHBApPUAHTHOCTHIO K efUHUIIAM, MOHOTOHHOCTEIO U hard gate mo
D/Dom.

Bricokuit CGI MOKeT IPOSIBISITHECSA TU00 KaK OOJIBIIION CTPYKTYPHBIN
®EHOMEHOJIOIUA medexT, mub0o Kak cimaboe MOKa3aTeIbHOEe OCHOBAHME; 9TU IIPUYNHEL
HOOJI2KHBI PAa3/IM4YaThCA.

WHpgekc CyXKuT MOOENbHOU UArHOCTUKON IPUUYUHHOU YCTOMYHUBOCTHU
U BEIOOpa pexkuMa repecOopKu.

®U3UNYECKUWA CMbICA

ITopor 1, Beca u scales He IBISI0TCS U3MEePEHHEIMU KOHCcTaHTaMu. CGI
He [OoKa3bIBaeT JIOPEHIIEeBY MPUYNHHOCTD UNTU PU3NUECKUN pPa3pHIB.

ATopckuM sBrnsieTca CGI kak Reper-HopMUpOBaHHBIM

ABTOPCKASA HOBU3HA . .
LIG RE MHOTOKaHaJbHEIU auarHoctudeckui gate 8 KLT-RBD.

Cuauaa ucnpasnsiercsa Tl T cs, 3aTeM BBOIOSITCSI HOPMHUPOBKA,
MAPLUPYT IJ1ABbI HyJeBble Momenu u classification gate. I'massr 9-11 uccneny:oT
BO3MOXKHBIN T€OMETPUYECKUN MOCT.

PedakyuonHasa ¢pyHkyusa T3-EXPL-08: o61e2uumb umeHue 21a8bl 8 «I'1aea 8. ITpuduHHbll meH30p T _cs u uHOeKc
npu4YuHHOo20 paspviea CGI» 6e3 usmeHeHus eé popmasnbHbix onpedeseruli, Dom/Cod u dokazamenbHbix
cmamycos.

CTATYC I'J1ABbl. CogepxkaHue IjlaBbl UMIIOPTUPYETCSA U3 KOHTPOJIBHEIX To4ueK Toma III ¢
COXpaHeHVEeM HUCXOOHBIX
THM/PROP/COND/MODEL/NUM/PHY-HYP/EMP-PLAN/OPEN/ABSTAIN. PemakuuoHHas
cOOpKa He MOBHIIIAET CTATYC.

TUNHU3UPOBAHHBIA MPUYHUHHO-CTPYKTYPHBIH MaKeT

T3-LOC-017 - uctouyHuk: tom3_vO0_4.docx - paspen: 3. CTporuu Tun npUYUHHO-CTPYKTYpPHOro naketa T_cs

OHTOJIOIMUA. TIpuuYnMHHO-CTPYKTYPHEIM 00BEKT cOOMpPaeT reoMeTpudeckue HedeKTs CBA3HOCTH, HO
COXpaHseT uX TUIIEL. KpydeHne U KpUBU3HA XKUBYT B pa3HbIX bundle-koMnoHeHTax.

Kypnvwes MBaH BopncoBuny - KanuHuHrpag - 2026 | 35




BA30BbIA MPOEKT KLT-RBD : TOM Il - T3-FREEZE-v1.0

FTHOCEOJIOIUS. O6BeKT U3BECTEH Yepe3 BeIOpaHHOe MHOT000pa3ue, BEKTOPHOE pacClIoeHue,
CBSI3HOCTh, METPUKHU Ha BOJIOKHAX M SIBHEIE HOPMBI. be3 3TUX maHHBIX 3amuchk T €S ocTaéTcs
CUHTAKCUCOM.

®DEHOMEHOJIOINA. BEIYUCIUTENIBLHO ITaKeT IPOSBIISAETCS KaK KOPTEeXK MaCCUBOB Pa3IndYHOU
pPa3MepHOCTH, a He KaK ux 6e3pa3MepHasi cyMMa.

DPU3NYECKUIN CMbICJI. OH MOKET UCII0TH30BaThCSI KaK MOIE/IbHEIH qUaTrHOCTUYECKHUH CIIOH
TIePEeXO0I0B U JIOKAJIbHOM I'€OMETPUH.

OrPAHUYEHME. TepmuH causal He goKa3bIBaeT JIOPEHIIEBY IPUYMHHOCTE. Tor u Curv Takxke He
SIBJISIIOTCSI @CCOLIMaTOPOM UJIM T'OJIOHOMUEH.

ABTOPCKAA HOBU3HA. ABTOPCKOM SIBJIA€TCS POJIb Tunm3upoBanHoro naketra B8 KPF/RPHD u KLT-
RBD; torsion, curvature u connection theory — classical prior art.

PucyHok T3-FIG-009 - tom3_vO0_4.docx

Tunu3aupoBaHHbIK causal-structural packet

e ~ e N e ™
Tor V Curv_V T cs
cekuua N°T*@TM aHTUCMMMeTpuUA cekuma A°T+*®End(TM) kprBusHa (Tor_V, Curv_V) cekuns npsmMon
rno AByM BX0AaMm CBA3HOCTU CYyMMbl HE MpocTas cyMMa
N TEH30pOB
-'\;
\. J \. J \. J
Ass_0 Hol V 3AMPET
Hom(A®3,A) accoLnaTopHbIN rpynna/nedexkT roNoHOMW K Ass, Tor, Curv n Hol He
nedekT nyTeBon o6bekT oToxaecTBAsAOTCA 6e3 sBHO

A A

3adaHHbIX MOCTOB

PuCyHOK 2. HpﬂMGﬂ CymMmda munos u 3anpem asmomamu4eckKkozo omodsicoecmaieHus uHeapuaHmos.
Onpepenenue T3-CAU-003 [CL/DEF-A]. s rnmagkoro cekropa M u cBa3Hoctu V Ha TM
IIOJIOKUM

dopmyna T3-EQ-0023
E Tor = A°T*M ® TM, E Curv = A?’T*M ® End(TM),
®dopmyna T3-EQ-0024
E cs=E Tor® E Curv, T cs(V) = (Tor V,Curv V) € I'(E cs).

Legacy-3anucek T cs=T+R pa3zpelraercsa TOIbKO KaK COKpallleHHe AJisS YIIOPSAOOYEHHOM IIaphl B
npsiMor cymMe. OHa He O3Ha4daeT ClI0XKeHNe KOMIIOHEHT Pa3HbIX TEH30PHHBIX THUIIOB.

Omnpepnenenune T3-CAU-004 [MODEL]. PacmmpenHsbi# limit-causal carrier ectb
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dopmyna T3-EQ-0025
E cs"L=E Tor®E Curv®E holeeEA®E Z®E Y®E cent ®E cor® R"q B,
a T cs”™L aBnsieTcsl CeKIMel 3TOro IPsSIMOIo pacciioeHusi. MeTku cent U cor CoxpaHSIOT legacy-

Ha3BaHMUS KaHAJIOB; PU3NYECKUMU LEHTPOOEXKHONM U KOPUOJIUCOBOM CHUJIAaMU OHU CTAHOBSITCH
TOJIBKO IIOCJIE OTHENILHOTO bridge ¢ equHullaMu, ypaBHEHUSIMU U HabII0laeMBIMU.

Ta6nuua T3-TBL-016 - tom3_v0_4.docx - 3. CTpOorui TMn NpMYMHHO-CTPYKTYPHOro nakerta T_cs

Anuac v0.17 KaHOHHMY€CKHUH 00BEKT Ponb Craryc

T3-EQ-0043 T3-EQ-0023 - E Toru

E Curv
T3-EQ-0044 T3-EQ-0024 - E csu T cs
T3-EQ-0045 T3-EQ-0025 - E cs™L
T3-FIG-016 T3-FIG:009 - IMarpaMMa
IPSMOU CyMMEI
T3-TBL-025 T3-TBL-016 - Tumsr u

usuueckue 3ampeTs

NEGATIVE RESULT. Be3 aBHoi kapThl ] Ass:Hom(A®3,A)—E cs Henb3s 3aK/II049aTh, YTO
acconuaTop sBnsgeTcs torsion unu curvature. AHanoru4Ho holonomy He SIBIsIETCS JTOKaIbHBEIM
TEH30pOM, XOTsI CBSI3aHa C KPUBUIHOU ITPU NOTOJTHUTEIbHBIX TUIIOTE3aX.

OnepanuoHaIbHBIN CGI

T3-LOC-018 - ucrounuk: tom3_vO0 _4.docx - paspen: 4. OnepaumoHanbHbin CGI

OHTOJIOInA. CGI saBnsieTcss YacTUYHOU GYyHKIMEN Ha cepTuduImpoBaHHOM causal-state record.
Ero apryMeHT BKJIIOYaeT pa3HOPOAHEIE KaHakl, reference scales, Beca u Reper-support.

FTHOCEOJIOIuS. 3sayenne u3BECTHO TOJIBKO IIOCJIE IIPOBEPKU eOUHUIl, KOHeYHOoCcTH, D/Dom u
mpoucxoxaeHus scales. Yucio 6e3 3TUX TPOBEPOK HE CUUTAETCS PE3YIIbTATOM.

D®EHOMEHOJIOIUA. Ina seruucnutens CGI mposBiasieTcs Kak dimensionless score u status label;
OIS KCCIeoBaTeNlss — KaK JTIOKaTOp KaHala, TpebyroInero nepecbopKu.

®U3UYECKUI CMbICJI. B Gynymeit Gpu3nueCcKoi afanTalil SCore MOXKeT PaHXHpPOBaTh
CTPYKTYPHBIE Pa3pPHIBH, HO TOKa 3T0 MODEL-uHCTpYMEHT.

OrPAHWU4YEHME. TIopor 1, band n, weights u scales He aBIsA10TCA YHUBEpPCAJILHEIMU KOHCTaHTaMMU.
OHnu TpebyroT preregistration u kanuOPOBKH.

ABTOPCKASA HOBU3HA. ABtopckoii siBnsgetcsi CGl-apxutekTtypa ¢ Reper-support, hard gates u
blocker-safe BozBpaTom ABSTAIN.
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PucyHok T3-FIG-010 - tom3_vO0_4.docx

OnepauunoHanusauua CGl: ot pasHOpoaHbIX KaHanoB K dimensionless score

( ™ / ™ ( ™ e ™
Raw channels x_j Normalization Aggregation Status
Tor - Curv - hole A- = - Ycent - z_j=|lxJll/s_ s_j>0 us CGl_op =2 W_j z_j /(ru+eod) <1-n stable
cor - barriers pa3Hble TWUMbl U 3apaHee 3ajaHHoro reference Beca HOpMMpOoBaHs.l =+n critical
eanHULb layer >1+n rebuild
> > >
\. J \. J/ \L J/ \. /

A 4

CERTIFICATE GATE NMPEOLUECTBYET SCORE

D/Dom invalid - scale<0 - NaN/Inf - unknown provenance - ABSTAIN. lMNopor 1 senseTca MoaebHOM
KanMbpoBOYHOW KOHBEHLMEN, @ He 3aKOHOM MPUPOAbI.

PucyHok 3. Tunoeotl w03 HOpMUPOBKU, azpea2uposaHus u kaaccupukauuu CGI.

Onpepnenenue T3-CAU-005 [MODEL]. ITycTte ¥=(¥1,...,y m) — kaHanel T cs”™L, s j>0 — reference
scales Toil ke ¢du3nyeckoU pa3MmepHocTH, W _j=0 — 3apaHee 3amaHHBIE Beca, a r,u€[0,1] —
HOpMUpoOBaHHBIe Reper-support u connectivity. I[Ipu Beimonuesnun hard gate G=1 nonoxum

dopmyna T3-EQ-0026
zj=|lxJjllj/sj, wj=wj/Xkwk, k=ru,
®dopmyna T3-EQ-0027
CGI op(y;r,u) = (2 jw jz j)/(k + €0), €0>0.

Ecim G=0 wu3-za otcyrcTtBuss D/Dom, HEIONIO0XKUTEJIPHOTO Scale, HeEUYMCIIOBOTO 3HadeHWUS,
HEeW3BEeCTHOT'O provenance Uiy He3aKpHTOro Kputudeckoro blocker, CGI op=ABSTAIN.

Onpenenenue T3-CAU-006 [MODEL]. Ona tolerance n€[0,1) ctatyc 3agaércs: causal stable npu
CGI<1—-n; causal critical mpu 1-n=CGI=<1+n; rebuild required nmpu CGI>1+n. 3HaueHus
€0=0.10 u n=0.05 B cepTudurate v0.4 ABIAIOTCSA TECTOBLIMU IIapaMeTpaMH, a He PUIUIECKUMU
TIOCTOSTHHBIMH.

4.1. MaTteMmaTuyeckue csoucrtea CGIl op
Ta6auua T3-TBL-017 - tom3_vO0_4.docx - 4. OnepauuoHanbHbin CGI

ID CBOMCTBO BrIBO[,

Kaxnplil z j aBisgeTCsI OTHOIIEHUEM
PROP T3-CAU-2 Be3pa3mepHOCTH BEJINYUH OOUHAKOBOU Pa3MepPHOCTH;
CGI_op 6e3pa3MepeH.

PROP T3-CAU-3 Unit covariance D) e e SR R SRR 0
3Ha4YeHHe U CTaTyC He MEHSIOTCS.

TIpu ¢puKCUPOBAaHHBIX OCTAIbHBIX
PROP T3-CAU-4 MOHOTOHHOCTH mauHbEX CGI op He y6GBIBAET C POCTOM
moboro ||y j|| mpu w_j>0.

Ilpu ¥ j=0 u G=1 umeem CGI op=0u

PROP T3-CAU-5 HyneBas momenb causal_stable.
ITpu HOpMaXx, UHOYIIMPOBaHHBIX
PROP T3-CAU-6 Orthogonal invariance (UKCHPOBAHHEIMM METPHKAMH,

OpTOroHalbHasi CMeHa Ga3uca
coxpansieT channel norms u CGI.
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CBOMCTBO

IIpu HenyneBoM numerator
PROP T3-CAU-7 Support sensitivity YMEeHBIIEHWE I''U YBEIU4YUBaeT
CGI op.

IloKa3aTenbCTBa CIEAYIOT HEIOCPEOCTBEHHO U3 OIpeneleHusT HOPMUPOBAHHBIX KaHAJIOB,
TIOJIOKUTETPHOCTH BECOB M 3HAMEHATEJsI. JTH CBOWCTBA OTHOCATCA K (QOpMyJie, HO HEe K eé
(usmueckoi BaTuIHOCTH.

KOHTPMPUMEP EQUHWL,. Raw-dopmyna, cCKagbelBaroas HeHopMuposasHele ||Tor||, ||Curv|| u
VHBIEe KaHaJlbl, MEHSIeTCs IPU IIepeBOfie OJHOI0 KaHala U3 METPOB B MIJUIMMETPEHL. IToaToMy legacy
numerator 6e3 reference scales He sIBIsgeTCS KOPPEKTHHEIM yHUBepcanbHbIM CGI.

HyneBbie Mmogenu U paabCUPUITUPYEMOCTH

T3-LOC-019 - ucrouHuk: tom3_vO0 _4.docx - paspen: 5. Hynesble, afbTepHaTUBHbIE MOAEJIN U
danbcuduunpyemMoctsb

PucyHok T3-FIG-011 - tom3_vO0_4.docx

Hynesble n anbTepHaTUBHbIEe pe>XXuMbl CGI

r N N N N ™
HO-ZERO H1-SINGLE H2-MULTI H3-SUPPORT H4-GATE
X_=0 CGI=0 MODEL null OAVH KaHan nepecekaeT HECKOJbKO MasibliX KaHasoB ru ! score T xpynkas D/Dom fail
nopor NoKanbHbIA JetheKT CYMMUPYIOTCA onopa ABSTAIN 6e3 score
KOMMO3UTHBIA paspsIB
\ J/ \ Iy A Y . Y \. Y

SMIMUPNYECKASA TFPAHULA

HWKaKOW peXxnMm He cTaHoBWUTCS EMP-OBS o Bhibopa n3MepuMbix KaHanoB, reference scales, faHHbIX,
null distribution u HesaBncumoro EXT-RUN

PucyHok 4. MooOenavHble pexcumbl CGI u epaHuua amnupuveckoll uHmepnpemauuu.
Ta6nuua T3-TBL-018 : tom3_v0_4.docx - 5. HyneBble, asibTepHaTUBHbIe MoAenu U panbcupuLupyemMocTb

Mopgensb YcinoBue OKHIaeMbIH BBIXOI, I'paruna

TecT peanusaiuu, He

HO-2ERO Boe j=0: G=1 CGI=0 dusnyeckuit null
HO-CAL L SEPIEETE 3amanHas null distribution [SATIOJIHAEMOE ITOJIE]:
preregistered baseline pearnbHbBIE JaHHBIE
H1-SINGLE OmuH z j CyIecTBeHHO KAHANBHBI PA3PHIB HyxHa nonpaska 3a BEIGOD
MOBHIIIEH KaHaja
H2-MULTI HecKOoIbKO YMEPeHHbIX Z j KOMITO3uTHBIH CGI>1 Iposeputs weights 1

3aBHCHUMOCTH KaHaJIOB

MozxkeT 03Ha4aTh ciabyro
H3-SUPPORT K=r-u 6JIU3KO0 K HYJII0 poCT score OIIOPY, HE CUJIbHBIN
dusnueckuit abdpexr

H4-GATE D/Dom/provenance fail ABSTAIN YucIoBOM BHIBOJ 3aIPEIIEH
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EMP-PLAN T3-CAU-E1. [Ina peanbHOM INPOBEPKU MOOMXKHEI OLITH [0 PACKPHITUS pe3yjbTaTa
3adUKCHUPOBaHK: M3MEPUMEIN carrier KaXkmaoro Yy j; eOuHuNsl; scale estimator; weights; €o; n; null
distribution; sampling frame; exclusion rules; multiplicity correction; primary endpoint; Kog;
blind split; kpuTepuit nogmepKKu U GanbCubUKAIIHN.

Kputepuii danbcudpukanum onepamnuoHanbHoro CGI: ecnwm 1ocie 3aMeHbl eOUHHUIT C
COTJIaCOBaHHBIM IIpeoOpa30oBaHMEM Scales score MeHSETCS CBEPX YHUCJIEHHOW IIOTPEIIHOCTH,
peanusanus HeKOppekTHa. dusndyeckass HHTepOpeTanus OIPOBEPTraeTcs OTHOENIBHO, €eClId
preregistered CGI He paznuyaeT HYJIEBYI0O U aJjIbTEPHATHUBHYIO BHEIOOPKU C YCTAaHOBJIEHHOMU
MOIITHOCTBIO.

[BANOJIHAEMOE INMOJIE]. Reference dataset, nuamepuMbie onpeneneHus: KaHanoB, scale estimators,
weights, n, €0, primary endpoint, 6 min, a-level, power u He3aBucumsl ucnonuuTteabr EXT-RUN.

CepTH(l)HKaT IIPAYHHHOTI O CJ/I0OA
T3-LOC-020 - ucrtoyHuk: tom3_vO0_4.docx - paspen: 6. BoiuncnurenoHoin ceptucdukart T3-CAUSAL-NUM-001
CepTuduKaT BHIIIOJIHEH Ha CHUHTETHYECKHWX KOHEYHOMEPHBIX MaccuBaxX. Seed u mapaMeTphl
dukcupoBaHE [0 3anycka. OH [OpoBepsieT TOXKAECTBa peanu3alid, HO HEe CONEpPKUT
I3KCIIEPUMEHTAJIbHBIX UJIN Ha6mo;uaTeanbe OaHHBIX.
®dopmyna T3-EQ-0028

seed=20260726, N=2000 Ha mecm, n=0.05, &0=0.1.

Ta6nauua T3-TBL-019 - tom3_v0_4.docx - 6. BoiuucnutenoHoin ceptucdpukart T3-CAUSAL-NUM-001

IIpoBepka Pe3ynbTar KoHTpoas
Autucummerpus Tor/Curv o 2000/2000 max error=0.000e-+00
3asIBJIEHHEIM HHIEKCaM
OH;TBOE;%I;IIaa};I-;}IIi?)(I;ITZB;I:}I:édﬁr;gica 2000/2000 max error=2.842e-14
C”;‘j;%‘gi’;;ﬁg?ﬁ;f}érg’lfmm 2000/2000 max error=7.105e-15
MOHOTOHHOCTB 110 fiePeKTHOMY KaHaIy 2000/2000 max drop=0.000e+00
D/Dom failure - ABSTAIN 2000/2000 PASS
HO-ZERO - CGI=0 2000/2000 PASS
Kmnaccer 0.5/1.0/1.5 2000/2000 PASS
HenopMmuposanHas legacy-popmyna 2000/2000 PASS
MEeHSIETCS C eJUHUIIAMUI
KoMnosunus nuHENHOro transport 2000/2000 PASS
CTaTyC He MOBHIIIAETCS 2000/2000 PASS
Hash-linked provenance 2000/2000 PASS
TTageHue support moOBHIIIAET SCOTE 2000/2000 PASS

MTOI NUM. Bce nmporpaMMHBIe ITPOBEPKU ITpolimeHbl. CTaTyc pe3dynbTata — NUM. OH He IBIseTCS
EMP-OBS, ne kanubpyet thresholds 1 He mogTBepxknmaeT ¢usuueckuit T cs.

6.1. Bocnpou3BeneHue

Cpena: Python 3, NumPy. Komanpa: python t3 v04 checks.py. BrIxopsr:
t3 v04 checks output.json u t3 v04 checks output.txt. CrnydaliHble TEH30pHI CO3HAIOTCSI C
¢uUKCUpPOBaHHEIM Sseed; IIPOBEPSAIOTCS THUIIOBBIE CHMMETPHM, HHBapuaHTHOCTH, hard gates u
transport contracts.

Kypnvwes MBaH boprcoBuny - KanuHuHrpag - 2026 | 40




BA30BbIA MPOEKT KLT-RBD : TOM Il - T3-FREEZE-v1.0

Ta6nauua T3-TBL-020 - tom3_v0_4.docx - 6. BoiuucnurenbHbin ceptucdpukart T3-CAUSAL-NUM-001

O0BeKT SHA-256

tom3 vO 3.docx a97196a88ed3863283beb7ea049553dd63f57048712b26ad38706b

b6f455856f

990daeabded76c49069960dbcOb2df554ceel71cf919d98900c3646
tom3 vO0 3.pdf 3¢6659fd7

33af7fcd1230f9cdf5a4f8a3362dcaea52fb52170ce0a5596ch891b26
t3_v04 checks.py 798¢916

413968414c57d6636d04842e4286cb0c80eaf59afb7335159167911

t3 v04 checks output.json 59a38f0fa

0c3a4cbbe62e66ff28d5639d6e1b1989f750613881b80eca83cOafab

t3_v04 checks output.txt 30ce6d81

714£cc179fb0335f5ce5115ebf1a598bbf10e18974154e4d1a760d05

T3-V04 release fingerprint ac390c45
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I''maBa 9. Crporuui moct NAPG -> (pu3udeckasi reoMeTpHus
T3-CH-09 - master locator - T3-EDIT-v0.17

IloHsATHOE BBEeJEeHHE K IjIaBe
T3-EXPL-09 - nosacHsaowmm 6nok - T3-EDIT-v0.17

MO2KHO JIM IOCTPOUTH CTPOT'YIO KapTy U3 BHyTPEeHHEH!
LEHTPAJIbHbIA BOMNMPOC HeacconuaTuBHOU NAPG-CTPYKTYypEI B reOMeTPpUUECKI€e TaHHEIE,
MIPUTONHEIE 15 GU3UUECKOr0 MOIETMPOBAHUS?

BMecTo yHHBEPCATbHOTO MOCTa BBOJUTCS YaCTUYHAs TPEXCTyIIeHYaTast
NPOCTON CMbICA cxeMa: anrebpanydyecKuil CBUETENb, TeOMeTpUYecKas rinobamu3auus u
busnyeckuii sxkcnopT. Kaxkgas cTyneHb UMeeT COOCTBEHHEIE GJIOKEDHI.

II71sT OKTOHMOHOB imaginary part mopoxpgaeT cross product u
nonoxurtenbHyo G2-tpéxdopmMy. 3To 3akphiBaeT Br alg, HO He co3maéT
aBTOMaTHU4YeCcKH rinagkui bundle, mopeHIIeBy METPUKY HJIU II10JIEBEIE
YPaBHEHUS.

MWUHUMAJIbHbIA MPUMEP

CymectBytoT source NAPG object, target geometric data, bridge maps
OHTOJIOrnsa .
Br alg/Br geom/Br phys u ceptudukaTh UX OIpPENEIEHHOCTH.
MOCT CUHUTAeTCsT U3BECTHLIM TOIBKO IPU OOKa3aHHOM!
rHOCEOJIOrnsa dyHKTOPHANIBbHOCTH, Smooth gluing, coBMecTHUMOCTH TTEPEXOO0B U
STBHOM (DU3UYECKOM ajialiTepe.

[I71s BEIYUCIIUTENISI MOCT NIPOSIBNISIETCS KaK KOMMyTaTHUBHasA qUarpaMma;
PEHOMEHOJIOInA pas3phIB JII000¥ CTPEJIKM OCTABIISAET TOJIBKO JIOKAJIbHBIN MOOEIbLHBIHN
CBUTETETD.

CxeMa IOKa3bIBaeT BO3MOXKHEIYU ITyTh OT HEACCOUMaTUBHOU CTPYKTYPEI
®U3UNYECKUU CMbICA K TeOMeTpUYEeCKOMY IIOJII0, He yTBepZKaasi, 4YTO 3TOT IIyTh pealn30BaH
IPUPOIOMU.

3aKpHIT U CEPTUDUITMPOBAHHBIN anredpandecKuil CEKTop.
I'moGanpHas reoMeTpusi, JIOPEHIIEBA PENYKINS, TUHAMUKA U
HabJTI0gaeMble 0CTAIOTCSI YCIIOBHBIMU.

ABTopckoi sensetcs blocker-safe bridge architecture
ABTOPCKASl HOBU3HA NAPG-PhysGeom c coxpaHeHUEeM Pa3/INYUN MeXAY JIOKaIbHLIM
cBupgeTesieM U GU3NYECKUM 3aKOHOM.

I'maBa 3agaéT KOHTPAKT U OKTOHMOHHBIM witness. I'maBa 10 pa3bupaer
MAPLUPYT IJ1ABbI Hodge/G2-peanusanuto, a rinasa 11 3ampeniaeT CMemnBaTh pa3IudHbIe
VHBapUaHTHI.

PedakuuoHHas ¢pyHkuus T3-EXPL-09: o6aeeuumb umeHue 2aasvl 9 «I'n1asa 9. Cmpoauii mocm NAPG ->
¢usuueckasn ceomempusi» 6e3 uameHeHus eé popmaavHboix onpedeseruli, Dom/Cod u dokazamenbHbix
cmamycos.

CTATYC I'’JIABbI. ComepzkaHue riaBbl UMIOPTUPYETCA U3 KOHTPOIBHEIX TO4YeK Toma III ¢
COXpaHeHVEeM UCXOOHBIX
THM/PROP/COND/MODEL/NUM/PHY-HYP/EMP-PLAN/OPEN/ABSTAIN. PegakunoHHas
cOOpKa He IOBHIIIAET CTATyC.

TpéxcTyneHuarasi apxXuTeKTypa MOCTa

T3-LOC-021 - ucrtouyHuk: tom3_vO0 _5.docx * pazpen: 2. ApXMTeKTypa 4aCTU4HOro MocTa

OHTOJIOIUA. MocT sBnsieTcs He MeTadopoi, a YaCTUYHON CTPYKTYPOCOXPaHSIOUIEN TPOLEnypo C
source category, target category, bridge certificate u failure output.
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FTHOCEOJIOIrsl. 3uaHue 0 CyIIeCTBOBAaHUN MOCTa TPeOyeT npenabsBIeHUSI BCEX CTPYKTYD,
HUCIIONIb3yeMBIX B codomain: MeTpUKM, OpUEHTaIlY, ITOJI0XKUTENbHOU hopMEI, smoothness, soldering
u cBa3u. OTCyTCTBYyIOIIlee 3BEHO He JOCTPAUBaETCs CIIOBaAMMU.

®D®EHOMEHOJIOIUA. [ BEIYMCIUTENSI MOCT IIPOSIBIIIETCS KaK pipeline ¢ 3eIEHBIMHU, YCIIOBHBIMU U
3a6JIOKMPOBAHHBIMU CTyIEeHSIMHU. [17151 TeoMeTpa — KaK MOCIeN0BaTENbHOCTD 3a0BIBAIOIINX U
Io0aBIISIOIINX CTPYKTYPY PYHKTOPOB.

®U3NYECKUI CMbICJI. 3akpHITHI anrebpandeckrii KaHall co30aéT Gz2-BeKTOPHOe IPOCTPaHCTBO;
TOCIenYIoIINe CTYIIEHU MOTYT CIIyKUTh MOIEJTbI0 BHYTPEHHEN TeOMEeTPUH IO UITU cjios V*P.

OrPAHU4YEHME. Gz-cTpykTypa puMaHoBa. OHa He SIBJIT€TCS aBTOMATU4Y€ECKU JIOPEHIIEBBIM
IIPOCTPaHCTBOM-BpeMeHeM, pHU3NYEeCKUM I10JIeM UJIU HabIomaeMom.

ABTOPCKASl HOBU3HA. ArTopckoi sBisieTcs blocker-safe kommo3uius NAPG, Reper/D/Dom u
IOKa3aTeJIbHBIX CTaTycoB; oKTOHUOHKI, Hodge star u G2 aBnsitorcs classical prior art.

PucyHok T3-FIG-012 - tom3_vO0_5.docx

YactuuHbid MOCT NAPG - Gz-reoMmeTpus - (PpU3nN4YECKMUN CZIOH

s ™ r ™\ s ™ - ™\ - ™
NAPG object Bridge certificate Br_alg Br_geom Br_phys
(A,©,Ass,D,Dom) obLuuit B GaVect: (V,g,or,9.y) smooth bundle + Lorentz
HeaccoumnaTUBHbIN OKTOHNOHHAS CLOSED on certified soldering positive fields
nakeTHbI 06bekT realization unit - octonionic sector 3-form Obs
N positive norm \ N connection/domain ; OPEN
. alternativity - " g COND
composition
D/Dom/provenance
. S/ (. vy . vy (. vy . /

WEAKEST-LINK / ABSTAIN GATE
HeT unit, positive composition norm, alternative law, smooth bundle, soldering, connection, D/Dom nan
provenance — COOTBETCTBYHOLLAA CTYNEHb MOCTa He onpefesieHa. BbiBOA He 3aMeHAETCSH YMCI0BOM
«YBEPEHHOCThLIO».

PucyHok 1. Tpu cmyneHu mocma u weakest-link gate.
Onpepenenne T3-BR-001 [DEF-A]. Kateropus NAPG " cert comepKUT 00bEeKTEI
dopmyna T3-EQ-0029
N=(A,0,Dom _0,Ass ©,R,D,Cert,Status),
u MOpPdU3MEI, COXpaHSIOIIMe Olepalnio Ha obiieM nomeHe, Reper/D/Dom, provenance u 3amnpet
TIOBBIIIIEHUS CTaTyca.

Onpepenenue T3-BR-002 [CL/DEF-A]. Kateropusa G2Vect”cert comepKUT OopueHTUPOBaHHEIE 7-
MepHBIE eBKJIMAOBEI IIPOCTPAHCTBA C OJIOXKUTEeNbHOU 3-hopmoii u eé Hodge dual:
dopmyna T3-EQ-0030
G=(V,g,or,p,y=*g,ong,Cert,Status).
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Mopdpusmer — orientation-preserving isometries f ¢ *@'=@; Torona aBTomaTrdecku Fy'=y.

Omnpenenenue T3-BR-003 [DEF-A]. Bridge certificate p gnss NENAPG”™ cert BK/II0o4aeT: 8-MepHYIO
real unital positive composition algebra O; norm N O; alternative multiplication p O;
embedding/realization p mcxognoro admissible sector B O; identification V=1.1; DB, Domp,
provenance u statusp.

®dopmyna T3-EQ-0031
Br B : Dom(Br B) C NAPG”~cert = G2Vect”cert,

mpudém Br B(N)=ABSTAIN, ecnu xoTs Obl omuH 003aTeIbHBEIM KOMIIOHEHT B OTCYTCTBYET HJIN
He mmpoBepeH. CTaTyc pe3ynbTaTa paBeH ciabeiiemy u3 status N u status p.

OT anredpanvyeckKoro K reoMeTpu4eCcKoMy MOCTY

T3-LOC-022 - uctoyHuk: tom3_vO0 _5.docx - paspen: 6. OT G2-B€KTOPHOro npocrpaHcTtBa K smooth geometry

OHTOJIOIUA. T'eomeTpuueckuit 06beKT TpeOyeT base manifold, smooth bundle, fibrewise positive
3-form, soldering u connection. BekTopHO€E MPOCTPaHCTBO caMo I10 cebe He uMeeT exterior
derivative.

FTHOCEOJIOIUA. TopcruonHbIe Kacchl n3BeCcTHH U3 dg 1 dy mocie onpenenenus smooth structure
u operator domains. Fibrewise algebra He onpenenser d.

D®EHOMEHOJIOTINSA. ®eHOMEHOIOTUYECKY IIepexo IPOsIBIIIeTCI KakK pa3indyue Mexny
OOMHAKOBOM anredpoi B KaXK0M TOYKE M €€ HEOIMHAKOBHEIM IPOCTPAHCTBEHHBIM CKII€MBAaHUEM.

®U3UYECKUIN CMbICJI. Smooth lift MoxkeT MofenupoBaTh BHYTPEHHIOI T€OMEeTPHIO IO UK 7D
auxiliary sector.

OrFPAHUYEHME. OH He co3pmaéTt 4D Lorentz signature, Einstein dynamics, causal cones unu
observables aBTOMaTH4YeCKH.

ABTOPCKASA HOBU3HA. ABTOopCcKast MUCIUIIINHA COCTOUT B pa3pgesieHuu algebraic, differential-
geometric u physical bridges.

Omnpepnenenue T3-BR-005 [COND]. Geometric lift datum Hapg rimagkum 7-mHOr000Opa3sueM M ecThb
®dopmyna T3-EQ-0032
L=(E-M,u O,N O, ¢ E, 0:ESTM,V, D L, Dom_ L),

roe fibrewise octonion structures u ¢@ E rmagko 3aBuCAT OT TOYKH, a O gBHsfeTca soldering
isomorphism. Torgma @=0 *@ E 3agaét Ge-structure Ha M.

Ina Levi-Civita connection ¢opMmtl torsion classes onpenensiorcs classical decomposition
®dopmyna T3-EQ-0033
do =10y + 3T1AQ + *T3,
dopmyna T3-EQ-0034
dy =4TihNy + T2AQ.

ITpu aTtom algebraic q Ass=—2y coxpaHsetcs fibrewise, HO 3HaueHus T i 3aBUCAT OT spatial
variation ¢, connection u differential domain. Onu He BrIBOOsATCS U3 fibrewise associator alone.
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6.1. CTyneHu 1 cTaTyCbl

Ta6nuua T3-TBL-021 - tom3_v0_5.docx - 6. OT G2-BeKTOPHOro npocTpaHcTBa K smooth geometry

CryneHb Kapra Craryc bkt R
y p y cepruduKkaTt
] unit, positive composition
Br alg NAPG oct—GzVect CLOSED-CL/THM norm, alternativity, D/Dom
Br bundle GsVect family—Ga-bundle COND suzaogilh (rsalst ol sl
_ preserving @
bundle+soldering—Go- smooth 7-manifold, TM
Br_geom manifold COND identification
. Gz-manifold—torsion/ connection, d, domains,
e curvature data CEII) boundary/interface data
geometric 4D reduction, units, action,
Br_phys data—V*P/Lorentz/fields OPEN equations, observables

KonTpMmoaenu u bridge firewall

T3-LOC-023 - uctouHuk: tom3_v0 5.docx - paspen: 7. Kontpmoaenu u bridge firewall

PucyHok T3-FIG-013 - tom3_vO0_5.docx

Bridge firewall: ponycTtumMbie u OTBEpPrHyTbie BXoAbl

PASS

D/Dom complete - Gz2Vect

O: dim 8 unit 1 positive composition
norm alternative multiplication

ABSTAIN

arbitrary NAPG algebra HeT
norm/alternativity HeT canonical
metric/orientation - bridge
undefined

LEGACY REJECT
[eie jl=e_ijk e k [fif jl=_ijk f k
[e_i,f jl=ab_ij h J(el,e2,f3)=ah=0

SCIENTIFIC CONSEQUENCE

Mpu a0 ykasaHHble legacy-oTHoLeHNs He 3afatoT Lie algebra, nostomy

Maurer-Cartan/Hodge/torsion calculations Henb3A NMNOPTHPOBaTE Kak AokasaHHble 6e3 repaired

bracket nnu otnensHoro differential graded model ¢ d2=0.

PucyHoxk 4. [Tonycmumvbili cekmop, ABSTAIN u refuted legacy bracket.

Ta6nauua T3-TBL-022 - tom3_v0_5.docx - 7. Koutpmopenu m bridge firewall

ID OmuOO0YHBIN XO[, CTporuii BepauKT
HeTt monmoxuTenbHON composition norm
CEX-B1 Arbitrary nonassociative algebra u canonical 7D imaginary sector; Br alg
undefined.
HyrneBoii acconnaTop He BHIOUpaeT
CEX-B2 Associative algebra Ass=0 meTpuky, Hodge star, torsion umu
curvature.
Same algebra, different Hodge star meHsieTcs1; MOCT He
CEX-B3 : . - :
metrics/orientations KaHOHHUYeH Oe3 certificate.
CEX-B4 Positive 3-form absent I8 fre Srptopens) 1 70 feseon I eppie! G

orbit.
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ID OmHuOO0YHBIN XOf, CTpOruii BepauKT

CEX-B5 Fibrewise octonions only Her do, Ty curvature uma dynamics 6e3
smooth lift.

CEX-B6 Gz structure interpreted as spacetime Gz-str}lcture L IOE R L 7D;ULorentz}an
4D bridge Tpebyet otmenpHOU reduction.

CEX-B7 Legacy mixed central bracket Jacoblatorj (ex,€2,f)=ah; mpu a0 aTo
He Lie algebra.

. . Exact table checks are not EMP-OBS or
CEX-B8 NUM certificate called experiment EXT-RUN.

7.1. OTpuuaTenbHbIX ayauT legacy g a
Legacy source 3amaéT HeHyJeBEle oTHoIIeHud [e ie jl=¢ ijk e k, [f i,f jl=€ ijkf k, [e i,f j]=ab ij
h, h central. 151 Tpoiiku (e1,ez,f3):
dopmyna T3-EQ-0035
J(esezf3)=[[e1,ez] fs]+[[ezf3],ei]+[[f3,e1],ez]=ah.
CneposatenbHO, ipu a#0 Jacobi identity mapymerna. He cymiectByet Lie group G _a c sToiu Lie
algebra, a cootrBeTrcTByWIIme Maurer-Cartan equations He MOTIyT WHCIOJIb30BaThbCSA Kak

differential proof-object 6e3 pemonTa. I[Ipm a=0 cMmeIIaHHBIM KaHal HCYE3aeT, HO TaKXKe
ucyezaer 3asBiIeHHas a-controlled coupling.

REFUTED VARIANT. OtBepruyT He Bech G2/NAPG 3aMricer, a KOHKpeTHas legacy bracket-family B
HenameHéHHOM Bupe. T3-BRIDGE-v0.5 3amMeHsieT €€ KOPPEKTHHIM octonionic witness u octaBiseT
3apmauy repaired differential family oTkpsiTO#M.
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I'maBa 10. Hodge-, G2- 1 acconmuaTOpHbIE MOIEeJ/IbHbIE
peaTu3aluu
T3-CH-10 - master locator - T3-EDIT-v0.17

IlousiTHOE BBEeJEeHHE K IjIaBe
T3-EXPL-10 - nosacHsatowmn 6nok - T3-EDIT-v0.17

Kak Hodge-onepatop, G2-popMa u accoizaTop MOTyT 06pa3oBaTh
COTJIaCOBaHHYIO MOENbHYIO peanu3aluio, He IOAMeHasa ApyT gpyra?

LLEHTPAJIbHbIA BOMPOC

B ceMuMepHOM €BKJIMIOBOM CEKTOPE YMHOXKEHNE OKTOHHOHOB 3aaéT
MNPOCTON CMbICA cross product, Tpéxdopmy ¢ u Hodge-gBOMCTBEHHYIO Y€ THIPEX(DOPMY Y.
AccomraTop KOOQUPYeTCs OTAeIbHOM YeThpéxdopMoit g Ass.

B 3amopoxkerHOU Fano-KoHBeHIMU fOKa3aHOo d Ass=-2y. OTO TOUYHOE
MWHWUMAJIbHBIVN MPUMEP PaBEHCTBO BHYTPY BHIOPAHHOW OKTOHUOHHOM MOIENIH, a He
VHHUBEPCAJIbHOE ypaBHEHUE (GU3UIECKOT0 IOJIS.

O6bekTaMu SABISIOTCS oriented metric 7-space, positive 3-form ¢, dual

OHTONIOrNA Wy, cross product u alternating associator form q Ass.

PaBeHCTBa IPOBEPSIIOTCA aJred0panyeCKuMU BBIYNCJICHUAMU,
rHOCEOJIOruNs POBeD ob ;
coxpaHeHueM HOpMEI, alternativity u Hodge duality.

PaznuyHrie anre6pandyeckue TPOUKY [Al0T U3MEPUMEIH B MOOEITH

®EHOMEHOJIOIrns = -
ACCOLMATOPHEIX OTKIIMK, MTPDEOCTaBUMbIM KOMIIOHEHTAMU q_ASS.

KOHCTPYKHI/IH IIpenocCTaBlideT T‘eOMBTpI/I‘-IeCKI/Iﬁ A3BIK OJIA KaHOWuOaTa

®U3NYECKUNA CMbIC =
aCCOLMAaTOPHOTI'0 CEKTOPa U €ro BO3MOXKHOM CBSA3HU C ITOJIAMH.

®opMma q Ass He ABIISIETCsS aBTOMaTU4eCKu torsion, curvature, stress-
energy uiau HaOmomaeMoi. [y 9Toro HyKeH auddepeHInambHBIN 1
¢pusmueckuit MOCT.

ABTOpCKHM ABJIAETCA BKIIIOYEHNE OKTOHHMOHHOI'O CBUOETEJIA B

ABTOPCKAR HOBUSHA NAPG/Reper-1enodky c aBHEIM status firewall.

CHauaJsa CTPOSITCS @, Wy U _ASS, 3aTeM IPOBEPSAIOTCS aBTOMOPDU3IMEL U
MAPLUPYT IJ1ABbI ceptudukar. I'maBa 11 cpaBHUBAET 3TOT 0OBEKT C TEH30PaAMU
CBSI3HOCTH.

PedakuuoHHas ¢pyHkuus T3-EXPL-10: obaeeuumsb umeHue 2aaevt 10 «I'nasa 10. Hodge-, G2- u accoyuamopHble
MoOebHble peaaudayuu» 6e3 udmeHeHus eé popmanvHbuix onpedeserHuti, Dom/Cod u dokazameabHbIX CMAmycos.

CTATYC I'’JIABbI. ComepzkaHue riaBbl UMIOPTUPYETCA U3 KOHTPOIBHEIX TO4YeK Toma III ¢
COXpaHEHHUEM MCXOTHBIX
THM/PROP/COND/MODEL/NUM/PHY-HYP/EMP-PLAN/OPEN/ABSTAIN. PepakiinoHHas
cOOpKa He MOBHIIIAeT CTATYC.

OKTOHHOHHBIH CBHOeTeIb

T3-LOC-024 - uctouHmk: tom3_v0 5.docx - paspgen: 3. OKTOHUOHHbIN anrebpanyeckunm MmocTt

OHTOJIOINNSA. HocuTeneMm sSBiIsIETCS BellleCTBEHHAS anredpa OKTOHHOHOB O 1 e€é ceMUMepHast
MHUMas yacTbh V=1_1. HeaccomaTUBHOCTh U €BKJIMOBA TEOMETPUS CYIIeCTBYIOT B OJHOM
cepTUDULMPOBAHHON CTPYKTYpPE.

FTHOCEOJIOIUSA. YTBepXKaeHUs IIPOBEPSAIOTCS Yepe3 composition identity, alternativity, siBHyIO
tabnuily Fano # multilinear identities. 9To KoHeYHOMepHAas TOUHAsT MaTeMaTHKa.
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®EHOMEHOJIOIs. Ha6mogaTens BUOUT CeMb HallpaBIeHUH, cross product ¥ IMOTOKUTEIbHYIO 3-
dbopMy; accoumaTop MpPOSIBAsIETCSA Kak 4-popMa, a He KaK pacIjibiBUaTas «KPUBU3IHA».

PU3SNYECKUNA CMbICJI. KoncTpyknus gaét BHyTpeHHUM G2-geometric carrier, IpUroOgHBIN OIS
nocnenyoiiero bundle lift.

OrPAHUYEHME. AnreOpandecKull carrier He COmepXKUT IIPOCTPaHCTBa-BpeMeHHU, connection
dynamics, Gu3nuecKux eqUHUIL UIU JaHHBIX.

ABTOPCKASA HOBU3HA. HoBu3ua Toma III — BKIIOYUEHHE KjlacCHYeCKoro octonion—G:
correspondence B ctporuii NAPG bridge ¢ D/Dom u ABSTAIN.

PucyHok T3-FIG-014 - tom3_vO0_5.docx

OKTOHMOHHDbIN CBUAETeNIb MoCcTa: accouuaTop -» Hodge-4-cphopma

( N ( ™ s ™
OKTOHMOHBbI O Imaginary sector V Positive G2 form
8D unital alternative positive V=11, dim V=7 g from norm @(x,y,z)=g(xxy,z) y=*¢
composition norm xxy=Im(xy) Stab(¢)=G>
HeaccoLMaTNBHOE YMHOXeHNe N R
p > 5
\ J \ J \ J
HE CJELAYET
g_Ass He paBeH torsion uamu
curvature bes differential bridge
{ ™ g ™\

Exact identity

q_Ass = —2 y ans 3sadUKCUpOBaHHO I
Fano-koHBeHunn THM/NUM

Associator channel
Ass(x,y,z)=(xy)z—x(yz)
q_Ass(x,y.z,w)=g(Ass(x,y,z),w)

Y

PucyHok 2. OkmoHUOHHbIU witness u mouHblll associator-Hodge channel.

ITycte O — BemiecTBeHHas anredpa OKTOHMOHOB C eIMHUIIEH 1, COIPSKEHUEM, ITOIOXKUTEIbHOM
HopMOM N(X)=X X UM CKaJSIpPHBLIM IIPOM3BENeHMEM (, MONIyYeHHBIM nosspu3auueit N. ITomoxum
V=11=ImOu
®dopmyna T3-EQ-0036
xxy =1Im(xy), @(xy,2)=g(xxy,z), y=*@.
Teopema T3-BR-1 [CL-THM]. ®opma @ sBIsgeTCcsS MOOIOXUTeNnbHOM 3-dhopmoit Ha V; eé

crabunu3atop B GL(V) ects kKommakTHas real form G2. CmepoBartensHo, Br O(O)=(V,g,or,@,y)
KOPPEKTHO oIIpeneséH mocie Bebopa orientation, coBMecTUMOM C .

IIokasaTenbHast omopa. Composition norm 3amaéT MONMOXKUTENbHYI0O METPHUKY; octonionic cross
product ygoBneTBopsieT cTaHmapTHEIM 7D vector-product identities; ¢popma ¢ BoccTaHaBnuBaeT g
u orientation. 9To classical octonion/Gz correspondence, ucmnonblyeMoe 37ech Kak bridge
witness.
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3.1. 3amopoxxeHHaa Fano-KOHBeHLUs
[71 BEIYUCIUTEIBHOTO CepTU(dHUKaTa OpUEeHTUPOBaHHEIE TPOUKY PaBHEI

(123),(145),(176),(246),(257),(347),(365).
B Bo3pacTaromiei 3anucu nonoxuTenbHasa 3-¢hopMa UMeeT BU]I
dopmyna T3-EQ-0037
(p — 8123 + 8145 —_ 8167 + 9246 + 8257 + e347 — e356
dopmyna T3-EQ-0038
W=*§0 = —91247 + 91256 + 91346 + el357 —_ 92345 + 92367 + 94567.

KOHBEHLUVNOHHASA T’PAHULLA. 3Haku @, ¥y U 4UCJIOBOM K03 duumeHT associator identity 3aBucsaT
oT orientation u multiplication convention. CepTudukaTt 3aMopakuBaeT OfHY KOHBEHIIUIO U He
IIEepPeHOCUT 3HAKHU MOJI4a.

Acconuartop u Hodge-reomerpusi
T3-LOC-025 - ucrtouHuk: tom3_vO0 5.docx - paspen: 4. AccoumaTopHbin KaHan B Hodge-reomeTtpuio
Onpepenenne T3-BR-004 [DEF-A]. Ins X,y,z,WEV 3agagum
dopmyna T3-EQ-0039
Ass_n(x,y,z)=(xy)z—x(yz),
dopmyna T3-EQ-0040
q Ass(x,y,z,w)=g(Ass_nu(x,y,z),w).

Teopema T3-BR-2 [THM]. B 3a¢duKCUpOBaHHON OKTOHMOHHONW KOHBEHUMU ( ASS SBJIsETCSA
yepenyromleics 4-GopMou u
®opmyna T3-EQ-0041
q Ass = =2 y = =2 *@.
IlokazaTenbcTBO. Alternativity OKTOHMOHOB mdenaeT associator IIOTHOCTHIO YePEenyIOIIUMCS;
cnepoBaTesibHO ( AsSEA*V*, Ha 6a3uMCHBIX BO3pacTaloOIIUX deTBEPKax 00e (hopMbl UMEIOT CeMb
HEHYJIEBHIX KOMIIOHEHT. [IpsiMoe BurumcieHnue maeT q {1247}=2 mpu y {1247}=—-1 u TOT XKe

Ko3pdunueHT —2 Ha OCTaJbHBIX IIeCTH KOMIoOHeHTax. Multilinearity 3aBepimaet
IOKa3aTeNbCTBO. []

3AKPbITbIA KAHAIJL. B octonionic sector mocTpoeHa crporas KapTa ] Ass:Ass p—q Ass€A*V*. 310
genuine geometric Hodge channel. Ona He siBnsetcs kapToi Ass—Tor unu Ass—Curv.

CnenctBue T3-BR-2a [PROP]. HopMma associator channel npomnopiuosnanbaa HopMme Hodge dual:
[lg_Ass||=2||w¥||. 9To TouHoe anrebpauveckoe pPaBEHCTBO B BHIOPAaHHOW HOPMUPOBKE, a He
u3MepeHHas Gpu3ndecKas aMILIATya.

CeprudHKaT a/IredpandecKoro Mocra

T3-LOC-026 - uctoyHuk: tom3_vO0 _5.docx - paspen: 8. BoiuncnurenbHbin ceptudukat T3-BRIDGE-NUM-001
CeptudukaTt peanuslyeT TOUHYIO integer octonion table, frozen Fano convention u bridge gates.
Seed wucnomne3yercss pnsa randomized multilinear tests; 6a3ucHBIE TOXKOeCTBa IIPOBEPSIOTCS
TOYHO.

Ta6auua T3-TBL-023 - tom3_v0 _5.docx - 8. BoiuucnurenbHbin ceptucdpukaTt T3-BRIDGE-NUM-001

IIpoBepka Pe3ynbTar KonTpoas
Composition norm N(xy)=N(x)N(y) 2000/2000 max error=0
JleBasi/mpaBas alternativity 2000/2000 max error=0
CeMb HEHYJIEBBEIX KOMIIOHEHT (@ 1/1 PASS
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IIpoBepka Pe3yiabTar KoHTpob
q Ass=—2*@p Ha 35 6a3UCHBIX 4- 35/35 TR = =3
KOMIIOHEHTax
YepenoBaHue g Ass 2000/2000 max error=0
Herpusuansaas Fano-aBromopdus 64/64 PASS
KomMmyTaTuBHOCTS algebra/G: diagram 2000/2000 max error=0
Jacobi failure legacy bracket 1/1 J=h
Hard-gate PASS/ABSTAIN 8/8 PASS
3anper MOBHIIIEHUS CTaTyca 5/5 PASS

MTOI NUM. Bce TecTh mpoiifeHbl. CepTuduKaT JOKa3bIBa€T KOPPEKTHOCTh BRIOpPAHHOMN
KOHEeYHOMEPHOM peann3alnu U BHSIBIsSIET legacy Jacobi defect. OH He moka3wiBaeT GU3UIECKOE
cymecTtBoBanue V*P, field equations unu observables.

8.1. Bocnpou3sBegeHue U xeLum

Komanpa: python t3 v05 checks.py. Cpena: Python 3, NumPy. Brrxopsr:
t3 v05 checks output.json u t3 v05 checks output.txt. Frozen seed: 20260726.

Ta6nauua T3-TBL-024 - tom3_v0_5.docx - 8. BeiuucnurenbHbin ceptucdpukaTt T3-BRIDGE-NUM-001

O0BeKT SHA-256

08b255e57€9913e4cc042872984fbedcdc07cfac55df2560293571e9
tom3 v0 4.docx

ae4dOac3

b227b9bad012cc0e592769e7d2bc68c6ecabl3a7a6b349af0b2fc21
tom3 v0 4.pdf df83effe9

df10447a166fb78f7d3cb6240d52f88e927f4b489333691a99c8bd21
t3_v05_checks.py abce233a

ea0192cchb7ef2d943ceb052764efb033061d31f7ba68965a8f8dc2d2

t3 v05 checks output.json b08bE2fC

b62b8ed4e17979c88f06ba2586bbbb13338debc15a0201e9284c849
t3_v05_checks output.txt efbch2266

e321aab8351e34c147ce93ce8706db74b7e7add980beb89621b4f2e

main_SIGMA freeze.tex 0416f7c6¢

717336313292e0237474fb33703409bf41092922afd93b9bae803bb

tom2 vl 0.docx 50027eec4
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I'maBa 11. Pa3geneHue accouuaTopa, KPUBU3HBI,
prquI/Iﬂ U I'OJIOHOMHH

T3-CH-11 - master locator - T3-EDIT-v0.17

IlousiTHOE BBEeJEeHHE K IjIaBe

T3-EXPL-11 - noacHsowmi 6ok - T3-EDIT-v0.17

[Touemy acconmaTop, Kpy4eHUe, KpUBHU3HA ¥ F'OJIOHOMHUS HEJIb351
CUMTaTh PA3HLIMU HA3BAHUSIMU OOHOI'O U TOTO Xe mederTa?

LLEHTPAJIbHbIA BOMPOC

OTH 0OBEKTHI KMBYT B PA3HBIX IIPOCTPAHCTBAX M OTBEYAIOT HA Pa3HBIE
MNPOCTON CMbICA BOIIPOCHI: CCOITMATOP - 0 OMHAPHOM Ollepaluy, KpydeHre U KpUBU3HA -
O CBSI3HOCTH, I'OJIOHOMHUS - O IIapaJUIeJIbHOM II€PEHOCe II0 IEeTIISIM.

Mo2kHO UMeTH IIJIOCKYIO CBI3HOCTh C HEHYJIEBBIM KpydYeHUEeM UIU
MWHWUMAJIbHbIA MPUMEP torsion-free cBI3HOCTHL C HEHYJIEBOM KpUBU3HOU. [ToaTomMy dopmyia
Ass=Tor=Curv jloTUYeCKH: HeBepHa 6e3 CIleInaIbHbIX KapT.

CyuiecTBYIOT YeThIpe pa3fesibHBEIX HocuTens: cochain/alternating form

Sallerle it minst Ass, E_Tor, E_Curv u holonomy group/algebra.

Paznuuue ycranaBnuBaetTcs type checking, kKoHTppuMepamMu u
rHOCEoJorunsa TeopeMaMU O CBSI3HOCTSX; CBA3b MexXay 00reKkTaMu TpebyeT
otmenbHOro natural transformation.

B BrIUMCNIEHUU Hed)eKTBI OAI0T Pa3Hbl€e KOMIIOHEHTHL 1 Pa3HbI€ TECTHI.

®EHOMEHOJIOIrns
CoBnapeHue YMCIOBBIX HOPM He O3Ha4daeT TOXKOeCTBa 00BEKTOB.

Pa3pmeneHue mpegoTBpaIaeT JIOXKHOE 3aKIodYeHne, OyaTo HalmeHHas

®U3UNYECKUHN CMbICA . -
HEaCCOIMAaTUBHOCTE YK€ SIBJIAETCA 'PAaBUTALIMOHHOU KPUBU3HOU.

I'maBa mpeuMyIIeCTBEHHO OTPUIIATEIbHAS: OHA 3aKPHIBAET
OrPAHNYEHUE 3ampenéHHble 0TOXKOECTBICHUSI, HO He CTPOUT MOJHLIN Ass—Tor/Curv
bridge.

ABTOpPCKUM sIBJIsIETCS mOKa3aTenbHbIN firewall, BcTpoenHusdi B KLT-RBD
ABTOPCKAA HOBU3HA ¥ TPeOYIOMUH TUITN3UPOBAHHOT0 MOCTA [JIS KaXHoi pHU3UUeCKOMH
UHTEepIpeTalnu.

Hcnonb3yloTcs pe3dyabTaThl I'1aB 8 u 10; IOBTOP onpenesieHUl 3aMeHEH
MAPLUPYT [JIABbI cTabunbHbEIMU anuacaMu. Crienyoonas rjlaBa BBOOUT JUHAMUKY Yepe3
BapI/IaI_II/IOHHBIﬁ IIPUHIIUII.

PedakuuoHHas ¢yHkuus T3-EXPL-11: obaeeyumsb umeHue 2aaevl 11 «I'n1asa 11. PazdeseHue accoyuamopa,
KPUBU3HbI, KPYUYCHUS U 20/10HOMUU» 6e3 udMeHeHus eé (popmaibHbuix onpedeseHuli, Dom/Cod u dokazamenbHbiX
cmamycos.

CTATYC I'J1ABbl. Cogep>kaHue I'JlaBbl UMIIOPTUPYETCS U3 KOHTPOJIBHEIX To4ueK Toma III ¢
COXpaHEHHUEM MCXOTHBIX
THM/PROP/COND/MODEL/NUM/PHY-HYP/EMP-PLAN/OPEN/ABSTAIN. PegakuuoHHas
cOOpKa He MOBHIIIAET CTATYC.
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Mopdu3Mbl H KOMMYTaTHBHbIE JUATr PaMMbI

T3-LOC-027 - uctouyHuk: tom3_vO0 _5.docx - paspen: 5. Mopcu1sMmbl ¥ KOMMyTaTUBHbIE AUarpaMMmbl
PucyHok T3-FIG-015 - tom3_vO0_5.docx

KoMMyTaTMBHOCTb cepTudunumnposaHHoOro Mmopdpusma

O, i, N o', p', N’

NCXogHas OKTOHWOHHas ) ital X lgebra i hi uenesas realization
NAPG-realization F: unital norm-preserving algebra isomorphism
>
Br_alg Br_alg
h 4 A 4
™ e

(V,9,9,9,q) v',g'e'v',q')

Br_alg(0) Br_alg(Q')

f=F|_{1L}: orientation-preserving Gz isometry

.
>

COMMUTES
f(xxy)=f(x)xf(y); fxo'=¢; fry'=y; f*q'=q

PucyHoxk 3. @yHkmopuaavbHocmb Br_alg Ha cepmupuyupo8aHHbvlx U30MOpGHUIMAX.
Teopema T3-BR-3 [CL-THM/PROP]. IIycts F:0-0' — wunital norm-preserving algebra
isomorphism. Torpa f=F| {Im O} ects orientation-preserving isometry u
dopmyna T3-EQ-0042
fOxY)=f)X'fly), fro'=@, fry'=y, f*q' Ass=q Ass.
IOokazaTtenscTtBo. F(1)=1 wu coxpaneHue HOpME pawoT F(1l)=11 u coxpaHeHue (.

Multiplicativity maéTt coxpaHeHue imaginary product u cross product. OnpegeneHus @ u q 3aTeM
komMmyTupyioT ¢ F; Hodge dual coxpansieTcs u3s isometry u orientation. []

CnepoBatencHO Br alg saBnsgercs ¢yHKTOpoM Ha groupoid cepTtuduIMpOBaHHEIX oOctonion
realizations u norm-preserving algebra isomorphisms. Ha npou3Bonsabix NAPG morphisms 3To
YTBEPKAEHME He NelCTBYeT.

STATUS FIREWALL. ®yHKTOPUAIBHOCTD He MOBHIIAeT craTyc. Popmanbabyi THM Ha source u
MODEL bridge certificate matot He 60o1ee MODEL B ¢pusudeckom downstream-cioe.

KpyuyeHnue M KpUBH3HA KaK pa3HbI€ THIBI

T3-LOC-028 - uctouHuk: tom3_v0_4.docx - paspen: 3. CTpOrmi Tun NpMYMHHO-CTPYKTYpPHOro nakerta T_cs

OHTOJIOIUA. TIpuuYMHHO-CTPYKTYPHEIN 00BEKT COOMpPAeT reoMeTpudeckue fnedeKTs CBA3HOCTH, HO
CcoxpaHseT UX TUllbl. KpydeHne ¥ KpUBU3HA XKUBYT B pa3HHIX bundle-KkoMIoHeHTax.

FTHOCEOJIOINS. O6GBeKT u3BeCcTeH Yepe3 BEIOpaHHOe MHOT000Opa3ue, BEKTOPHOEe PacCioeHue,
CBSA3HOCTh, METPUKHU Ha BOJIOKHAX U sAIBHBEI€ HOPMBEI. Be3s aTux OAHHBIX 3aIllUCh T_CS oCTaeTcsd
CUHTAKCHCOM.

D®EHOMEHOJIOTIVAl. BEIYUCIUTENILHO TAKEeT MPOSIBIAETCSA KaK KOPTEXK MaCCHUBOB Pa3/IMYHOU
Pa3MepHOCTH, a He KakK ux 6e3pa3MepHas cyMMa.
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PU3NYECKUIN CMbICJI. OH MOKET HCIOTH30BaThCA KaK MOIENTbHEIH QUarHOCTUYECKHUH CII0H
TIepexomoB U JIOKAJIbHON T'eOMETPUH.

OrPAHUYEHME. TepMuH causal He foKa3kIBaeT JIOPEHIIEBY IPUYUHHOCTE. Tor u Curv Takxke He
SIBTITIOTCSI @CCOLIMaTOPOM MIIU TOJIOHOMUEH.

ABTOPCKASAl HOBU3HA. ABTOPCKO# SIBIIIETCS POJIb TunmaupoBanHoro maketra B8 KPF/RPHD u KLT-
RBD; torsion, curvature u connection theory — classical prior art.

PucyHok T3-FIG-016 - peaakumoHHbIM annac K T3-FIG-009; nsobparkeHne He MoBTopseTCS.

Tunu3auposBaHHbIK causal-structural packet

e B ’ A e A
Tor V Curv_V T cs
cekuuna AN°T*®@TM aHTWCMMMeTpUA cekuma A°T*®End(TM) kprBusHa (Tor_V, Curv_V) cekunsi npsaMon
rno AByM BX0oAam CBSA3HOCTU CYyMMbl HE MpocTas cyMMa
N TEH30pOB
‘\4
\. J \. J \. J/
Ass_0® Hol V 3AMPET
Hom(A®3,A) accoLmaTopHBIiA rpynna/pedeKkT ronoHoMUm Ass, Tor, Curv 1 Hol He
nedexT nyTeBol o6bekT oToXAecTBAAOTCA 6e3 ABHO
o 3a[aHHbIX MOCTOB

Cwm. T3-FIG-009 8 2nase 8: munosas duazpamma npsimoli cymmbl. 30ecv coxpaHéH locator T3-FIG-016 kak
pedakuuoHHbIlU aauac.

Pemakumonnas cceuika. Tunmbl E Tor m E Curv ompepnesieHbl B TjlaBe 8; IOBTOP OIIPEHEJIEHUS 3aMeHEH
CcTaOUIbHEIMU aTlacaMu.

®dopmyna T3-EQ-0043
Cwm. T3-EQ-0023. T3-EQ-0043 coxpaHseTCcs KakK anuac GopMyJIbl TUIIOB KPYYEeHUS U KPUBU3HEL
®dopmyna T3-EQ-0044
CwMm. T3-EQ-0024. T3-EQ-0044 coxpaHseTCs KaK anuac onpeneseHus T cs B IPSIMOU CyMMe.

3ar[peT CJIOKEeHHsI HEeCOBMECTHUMBIX TEH30PHBIX THUIIOB HMIIOPTUPYETCA U3 TI'JIaBbI 8 0Oe3s IIOBTOPHOT'O
OJOKa3aTeJIbCTBa.

PemaknmoHHasi cchlIKa. PacmupeHHBIM carrier E cs”™L omnpemenés B rjaBe 8 U 37ech He
TIepeoITPENEensieTCs.

dopmyna T3-EQ-0045
CwMm. T3-EQ-0025. T3-EQ-0045 coxpaHseTCcs KakK anuac pPacIInpPeHHOTro carrier.
du3nyecKass HHTEPIPeTAIUa KaHaloB cent/cor mo-npexHeMy TpedyeT oTHenbpHOro bridge; cm. riasy 8.

Ta6nauua T3-TBL-025 : tom3_v0_4.docx - 3. CTporui Tn NpM4YMHHO-CTPYKTYPHOro nakera T_cs

TOYHBIN HOCHUTEIb

Tor V A?’T*®TM torsion cBsi3HOCTU CL
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O0BeKT TOYHBIA HOCHTEIb Pons Crartyc
Curv V A2T*®@End(TM) curvature cBI3HOCTH CL
Ass © Hom(A®3,A) nedexT accoraTUBHOCTHU NAPG
. rononomus u parallel
Hol V path/group object transport CL/NAPG
T cs E_Tor®E_Curv f:;;‘gcmﬂ CTPYKTYPHBIH AUTHORIAL MODEL
CGI R {=0} unu ABSTAIN CEIGD WEER(e SO0 | o @i, [WEEEL

gate

NEGATIVE RESULT. Be3 aBHou KapThl ] Ass:Hom(A®3,A)>E cs Henb3s 3aKIo4aTh, 4TO
accounuaTop sBnsgeTcs torsion unu curvature. AHanoru4Ho holonomy He SIBISIETCS JTOKATbHBIM
TEH30POM, XOTSI CBSI3aHa C KPUBUIHOU ITPU MOTOJTHUTEIbHBIX TUIIOTE3aX.

OTpHHaTeHLHBIe I'PaHHIOBI OTO2KTECTBJICHH A

T3-LOC-029 - ucrouHuk: tom3_vO0 5.docx - paspen: 11. YTo AOKa3aHO U 4TO HEe AOKa3aHO

11.1. loka3aHO UM CTPOro onpenesneHo

partial bridge contract ¢ source, codomain, certificate, status u ABSTAIN;
e oKTOHNOHHHIN Br alg B G2Vect Ha positive composition/alternative sector;
e sBHBIEe GOPMEL @ U ¥ B frozen Fano convention;

e yepenoBaHue _ASS U TOYHOE TOXKAECTBO q Ass=—2\;
¢ GYHKTOPUANILHOCTH 10 unital norm-preserving algebra isomorphisms;

oTpuIllaTeIbHOE pa3fdesieHue associator, torsion, curvature u holonomy;

 Jacobi counterexample mns legacy mixed central bracket mpu a=0;
e socripousBopuMbii NUM certificate u status nonpromotion.

11.2. He pokasaHo

e YHUBEPCAIbHBIM MOCT OJ1s1 Bcex 00bpeKToB NAPG 3.0;
e cymecTtBOoBaHUe repaired a-family ¢ 3asBnennsimu differential/torsion formulas;
« rniob6anbHbI smooth Gz-manifold, Fredholm Hodge package unu spectral flow;
e KapTa associator—torsion/curvature unu IPpUYUHHBEIN TEH30D IPUPOILL;
e JIOpPeHIIeBa PEAyKIHUs, Iiio0abHast TUIepOOIMYHOCTh U YPaBHEHUS DUHINTENHA;

e BApUAIMOHHBIN IPUHITUT, CTPEJIa BpEMEHHU M KOCMOJIOTHYeCKas UHAMUKA;

e HabmrogaeMelie, aMIupuYecKass KanuoOposka, [TH.2 kak ¢usmueckust 3akoH u F-1-F-14;
e He3aBucuMbIi EXT-RUN.

PUBLICATION GATE. Brlyck MpUIrofieH KaK CTPOTHM MaTeMaTu4YecKui bridge paper npu sBHOM
yka3anuu partial domain u refuted legacy variant. ®opmynuposku «NAPG BEIBOOUT GU3UKY»,
«II0JTy4YeHa TeopUs IIPOCTPaHCTBa-BpEMEHN» UK «aCCOIMATOP SBJISIETCS KPUBU3HOMN» 3allpelleHkl.
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I''maBa 12. BapHallMOHHBINM NMPHHIMII U CTPeia BpeMeHH

Kypunuiiesa

T3-CH-12 - master locator - T3-EDIT-v0.17

IlousiTHOE BBEeJEeHHE K IjIaBe
T3-EXPL-12 - nosacHsaowmn 6nok - T3-EDIT-v0.17

LEHTPAJIbHbIA BOMPOC

MNPOCTON CMbICA

MWUHUMAJIbHbIA NPUMEP

OHTOJIOrnAa

rHOCEoOJiOorns

®EHOMEHOJIOIrns

PU3NYECKUN CMbICJ

ABTOPCKAS1 HOBU3HA

MAPLUPYT I J1ABbI

Kakve momonHUTENbHEIE YCIIOBUS IPEBPAIA0T BapUAlMOHHEIN
(byHKIMOHAT UK reOMeTPUYECKUY IIOTOK B HAIIPABJIEHHYIO TUHAMUKY,
OOIIYyCKAIOIIYI0 HHTEPIPETALNIO CTPEJIEl BDEMEHHU?

CTanroHapHOCTh OEeNCTBUS U MOHOTOHHOCTL (DyHKIIMOHAIA - PA3HBIE
cBoiicTBa. CTpenia BO3HUKAET TOJIBKO IIPU AUCCUIIATUBHOMN YaCTU
OIVUHaMUKU U COXpPaHEHUU OIlePaTOPHBIX/CePTU(DUKATHBIX IIJTI030B.

s x=(J-K)grad V kococuMMeTpudHas 4acThb | He MeHsieT V, a K=0
maét dV/dt=0. Ecnu K Heomnpenen€HHa UM jump IIOBHIIAET V,
T7100aTbHOM CTPEIILI HEeT.

Oo0mBekTaMu ABISIOTCA configuration space, trajectory space, action S,
potential V, generator = u hybrid jumps Y-A_ act.

IlepBas Bapualus OqOKa3kBAETCS aHAJTUTUYECKHU; MOHOTOHHOCTD -
3HakoM quadratic form u mpoBepko# Kaxkpmoro jump condition.

HaHpaBJ’IeHHOCTL IIPOSABIIAETCSA KakK HeO6paTI/IMOG YMEHbIIEeHHue
BI:I6paHHOl"0 d)yHKI.II/IOHaJ'Ia, a He KakK IICUXO0JIOTHuYeCKOoe ollyuieHnne
TedYeHUs BpeMeHH.

CxeMma MOOeImpyeT NUCCUIIaTUBHEIE U PEJIaKCAalluOHHEBEIE PEXXUMEI, B
KOTOPBHIX CYIIIEeCTBYET BBIEJIEHHOE HallpaBJIEHHWE 3BOJIIOIIUHN.

Lyapunov-¢pyHKIus He paBHA TEPMOAUHAMUYECKOM HTPOIUM 6e3
OTHEJIbPHOT'0 MOCTa. YCJI0BHass MOHOTOHHOCTh He JOKa3blBaeT
dyHmaMeHTaIbHYIO CTPEIy BpeMeHU BceneHHON.

ABTOpCKOU siBnsieTcs cBsA3b 2-A-Y, Hodge-module u Reper-gate c
YCJIOBHOM CTpPEJION BpeMeHHU IIPU SIBHOM pa3fenieHuu action u Lyapunov
layers.

CHauaja BEIBOOUTCS IlepBas Bapuaius, 3aTeM J-K-mozens u jump gate.
I'maBa 13 npumMmeHsieT symmetry reduction K KOCMOIOTHYECKOMY
CEKTOpYy.

PedakyuonHasa ¢pyHkyusa T3-EXPL-12: o61e2uumb umeHue 21a8bl 12 «I'nas8a 12. BapuayuoHHbIU NPUHUUN U
cmpena epemeHu Kypnuwesa» 6e3 uameHeHus eé popmanvHbuix onpedeserull, Dom/Cod u dokazamenbHbix

cmamycos.

COXpPaHEHHNEM HCXOOHBIX

CTATYC I'J1ABbl. CogepxkaHue IjlaBbl UMIIOPTUPYETCSA U3 KOHTPOJIBHEIX To4ueK Toma III ¢

THM/PROP/COND/MODEL/NUM/PHY-HYP/EMP-PLAN/OPEN/ABSTAIN. PegakiinonHas
cOOpKa He MOBHIIIAET CTATYC.

Horaumnonusiu firewall

T3-LOC-030 - uctouHuk: tom3_vO0_6.docx - paspen: 2. HotaumoHHbin firewall

OHTOJIOINA. Tpu pa3HbIX 00BEKTA CYLIECTBYIOT Ha TPEX PA3HBEIX HOCUTENIAX: OelcTBue & phys Ha
TpaekTopusax, akT A act Ha cocTtossHusAx u Hodge-Laplacian A Hdg Ha dpopmax.
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FTHOCEOJIOIUA. KoppekTHOCTh hopMybl HaumHaeTcsi ¢ Dom/Cod. OguHaKOBBEIMI CUMBOJI A B
legacy-TekcTe He HAéT mpaBa IEPEHOCUTH CBOMCTBA MeXAy (PyHKIIMOHAIOM, jump-map u
muddepeHIMaIbHEIM 0IIEPAaTOPOM.

®EHOMEHOJIOINS. Ons BEIYUCIUTENS OIMOKA ITPOSIBIISIETCS KaK HEBO3MOXKHOCTE ITPOBEPUTH THUII
KOMIIO3UIUY; IOJI aBTOpa — KakK JIOXKHBIU ITePeX0N OT «IeNMCTBUSI» K «TUCCUTIAIIUM».

®U3UNYECKUIN CMbICJI. ¥ phys Mmogenupyer stationary dynamics; A act — co6rITie
BMelIaTenbCTBa; A Hdg — reoMeTpudeckoe criaxkuBaHue (popMHI.

OrPAHUYEHME. Hu oguH U3 TpEX 00BEKTOB He SABIsSETCS (U3NYeCKUM BpeMeHEM caM I1o cebe.

ABTOPCKASAl HOBU3HA. ABTOpCcKast HOBU3HA — CTPOTUM mHTEpP(deric aTux cioes ¢ Z/Y, D/Dom u
IokasaTenbHBIM firewall.

PucyHok T3-FIG-017 - tom3_vO0_6.docx

HotauuoHHbiIX firewall BapnaumoHHoro cnosn

r ™ ~ ™\ e ™
O_physiql A_act A_Hdg
yHKLMOHAN Ha TpaeKTopUax MFHOBEHHbIA akT / jump map A_act dd* + d*d Ha dopmax operator
[L(q.q,t)dt + boundary stationarity / x X = X He nHTerpan n He Laplacian domain required reomeTpuyeckuin
Euler-Lagrange NoToK
\. J \. J/ \. J

TWUNbl HE CMELWNBAIOTCH
CTBLI,I/IOHBPHOCTI: ﬂeﬁlCTBMﬂ He O3HaYaeT guccunauuni. A_act He AB/AeTCA BapuayoHHbIM
dyHKUunoHanoMm. Hodge-Laplacian He sBnseTcs duanyecknm akToM. JIloboi MOCT MeXay HUMKN
TpebyeT oTAeNbHOro cepTUdMKaTa.

PucyHok 1. Tpu HeceoOumblx 3HayeHus Oelicmaus u A.

Ta6nuua T3-TBL-026 : tom3_v0_6.docx - 2. HotaumoHHbi# firewall

CuMBoOJI Dom—-Cod Ponn
& phys P adm-RU{+x»} physical/model action functional
Lawd Toxi-R e T
A act A actxX VP-X tr instantaneous act/jump
A Hdg Dom(A _Hdg)cQ”p-Q~p dd*+d*d; boundary/domain required
v Q adm-R Lyapunov/energy candidate
" generator or partial flow continuous change
Y X post—Q_adm reversal/retraction/post-event map
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CHUMBOJI Dom-Cod

9 packet super-operator commutation/intertwining condition

KondurypanmoHHoe IpoCTPpaHCTBO
T3-LOC-031 - uctouHuk: tom3_vO0_6.docx - paspen: 3. Configuration space u action domain

OHTOJIOIrnA. Configuration space Q _adm cOCTOUT U3 COCTOSHUM, IPOLUIENNINX F'eOMEeTPUIECKU,
IOMEHHBIY M JOKa3aTeJIbHBIU IITI03EL. TpaeKTopus eCcTh KpruBas B Q adm, a He IPOM3BOJIbHASA
IIOCJIe0BaTEeIbHOCTh CUMBOJIOB.

FTHOCEOJIOIUA. [lomycTuMOCTh TPAEKTOPUHU yCTaHABIMUBaeTCs regularity class, constraints,
endpoint data, finite action u coxpanenuemMm cepTuhuUKaTOB.

®D®EHOMEHOJIOI . HaGnogaeMasi 3BOIOLNS ITPEACTaBIIAETCS KPUBOM; PA3PhIB HOTYCTUMOCTHU
BUIEeH KaK BBIXOI M3 domain, mocje KOTOPOro BEIYUCIIEHNE 0053aH0 OCTAHOBUTHCS.

®U3UYECKUIN CMbICJI. Q adm MoXeT ONKChBaTh KOHEYHOMEPHYIO PeAYKIHUIO M0JIsd, TapaMeTPOoB
Gez-sector unu V*P-layer.

OrPAHWU4YEHME. TTonuoe infinite-dimensional field configuration space noka He TOCTPOEHO;
TeKyllas TeopeMa neicTByeT B smooth finite-dimensional sector.

ABTOPCKASl HOBU3HA. Hosu3na — BkitodeHue D/Dom/provenance HeIOCPEOCTBEHHO B
omnpepeneHue action domain.

Omnpenenenue T3-VAR-001 [DEF-A]. CepTuduumpoBaHHOE KOHGUTYpPaAllMOHHOE IIPOCTPAHCTBO
€CThb
dopmyna T3-EQ-0046
Q adm = {(q,D_q,Dom_q,Cert_q,Status_q) : Gate(q)=PASS}.

ITycthb I=[to,t1]. IInst r=1 onpepenum trajectory space

®dopmyna T3-EQ-0047
P adm”r(I,Q adm)= {qeC”™r(I,Q _adm): constraints C(q,q,t)=0, Aql<w, certificates valid }.
B infinite-dimensional BapuanTe C”r 3ameHsieTcsi Sobolev/Banach manifold sector; ero charts,
trace maps, weak derivatives u compactness assumptions odpopmnenn kKak [3AIIOJTHAEMOE
TTIOJIE] u 6nokep T3-BLK-061.
Onpenenenue T3-VAR-002 [DEF-A]. JonycTuMas Bapualusa g € uMmeet variation field n=a &q g|o,
npuHaminexamui tangent cone T qP adm u coxpanstomwuii linearized constraints, D/Dom u
BeIOpaHHEIM endpoint class.
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IlepBasi Bapuanus

T3-LOC-032 - ucrtoyHuk: tom3_vO0_6.docx - paspen: 4. lencTBue, nepsas Bapuauus M rpaHUYHbIE YJ1€Hbl
PucyHok T3-FIG-018 - tom3_vO0_6.docx

NMepBaa Bapuauma: ot configuration space kK boundary conditions

e ™ e ™ e ™ e ™
Q_adm P_adm Olal 60[q;nl
KoHmrypauum D/Dom TpaekTopun q(t) HY/C? JL(q.9.t)dt + B(qo.q1) bulk EL term + endpoint

constraints certificates sector fixed or free term + 6B
endpoints
\. J/ \. J/ \. J/ \. J/
Bulk equation Boundary equation
E_L(gq)=0_qL—d/dt(a_{4}L)=0 npu compactly [p-n] + 6B = O cbukcmposaHHble endpoints
supported variations wan natural boundary conditions

PucyHoxk 2. First-variation pipeline u pazdeaeHue bulk/boundary equations.
Onpepnenenue T3-VAR-003 [DEF-A]. B nokanbHOM KOOPOUHATHOM KapTe 3afaluM
®dopmyna T3-EQ-0048
7 phys[ql=]_{to} "~ {t1} L(q(t),q(t),t)dt + B(q(to),q(t1)).
Teopema T3-VAR-1 [THM]. Ecnu LeC?, qeC? u q & — C'-Bapuanus, To
dopmyna T3-EQ-0049
6Aqnl=[_{to} ~{t:} (E_L(q),n)dt + [(p,n)] {to}~{t:}+6B,
dopmyna T3-EQ-0050
p=d {q}L, E L=0 qL—d/dt(o {q}L).

[okaszartenscTBo. [uddepeHnupoBanue ImopA 3HaAKOM wuHTerpana paéeTt [((a_qL,n)+(p,n))dt.
HNuTerpupoBaHue BTOPOro 4YjieHa 1o 4dacTaM HaeT bulk term m endpoint pairing. [ToGaBneHue

variation B 3aBepmaet popmyny. [

CnenctBue T3-VAR-la [PROP]. TIpu n(to)=n(t1)=0 cTamuoHaApHOCT:L IO BCEM OOIYCTUMBIM T

skBuBanieHTHa Euler-Lagrange equation E L(q)=0.

Cnencteue T3-VAR-1b [PROP]. Ilpu cBobGomubix endpoints m B=B(do,q:) natural boundary

conditions paBHBI
dopmyna T3-EQ-0051
—p(to)+0:B=0, p(t1)+02B=0.

FPAHULLA. CtaumoHapHoCTh 6#=0 He 03HaYaeT MUHUMYM, YCTOMYNUBOCTH, MUCCUTIAITUIO WJIN
BpPEMEHHYI0 HeoOpaTUMOCTh. I 9TOro Hy>KHHEI second variation, coercivity, well-posedness u
otmenbHas Lyapunov structure.
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KoHcepBaTUBHBIN Impeael

T3-LOC-033 - ucrouHuk: tom3_vO0_6.docx - paspen: 5. Conservative action He co3paéTt cTpeny BpemMeHu

ITpumep T3-VAR-EX1 [COUNTERMODEL]. Onsa

®dopmyna T3-EQ-0052

L(q,9)=% q"M q—=V(q), M>0,

Euler-Lagrange equation paBaa Mq+VV(q)=0. [Ipu oTCYyTCTBUU SABHOM 3aBUCUMOCTH OT BPEMEHU
COXpaHseTCs SHEePTus

dopmyna T3-EQ-0053

E(q,9)=% q"M q+V(q).

l'apMoHUYECKUI OCHMIUIATOP MMeEeT IIepuogudeckre pelleHus. Ero action cramuoHapeH, energy

TIOCTOSTHHA, a potential energy To pacTéTt, To mamaeT. CleqoBaTeIbHO, MPUHIIUIT CTAIIMOHAPHOTO
merCTBUSA He BRIOMpaeT HaIllpaBJIeHHOCTL BPeMeHH.

OTPULLATEJIbHbIN PE3VJIbTAT. physical action u arrow functional foI>KHEI GEITH Pa3HEIMH
00BEKTAMHU, €CJIU TOJIBKO OTHEJIbHAA TEOPEeMa He [MOKaXKeT UX CBSI3b II0C/Ie PEeNyKILUHM, coarse-
graining unu coupling to environment.

YcinoBHasi Lyapunov-cTpeia

T3-LOC-034 - ucrtouHuk: tom3_v0_6.docx - paspen: 6. YcnoBHasa Lyapunov-cTtpena BpemeHu Kypnuwesa

OHTOJIOINNA. Ctpesna BBOAUTCS KaK OPUEHTUPOBAHHAS IOJIYT'PYIIa Ha CEPTUGUIMPOBAHHOM
domain, a eé HanpaBJieHUE ONpeNeseTCs He TapaMeTpPoM t KaK TaKOBEIM, a 3HaKOM M3MeHEeHUs
BBIOPAHHOTO QYHKITMOHAIA V.

FTHOCEOJIOIUS. 3Hanne MOHOTOHHOCTHY TpeOyeT TouHOTro generator identity. KommyTanus ¢ §) 6e3
Lyapunov inequality HemocTaTo4YHa.

®D®EHOMEHOJIOI 4. Insa vHabmromaTenst CTpea MPOSBIASETCS KakK HEBO3MOXHOCTh BOCCTAHOBUTD
MIPOIJIOE eIUHCTBEHHEIM 00paTHEIM IIOTOKOM IIOCJIe OUCCUIIATUBHON MJIM MPOEKIMOHHOM YacTH.

®U3NYECKUI CMbICJI. Mopnens pasfenseT o6paTUMyIo J-IMHaMUKy U HeobpaTtumyio K-
OUCCUIIALIUIO.

OrPAHU4YEHME. 910 maTemaTtuueckass MODEL/COND-koHcTpyK1usa. OHa He fOKa3blBaeT
TEPMOAVHAMHUYECKYIO, KOCMOJIOTUYECKYIO NI KBAHTOBYIO CTPEJlYy BPEMEHU.

ABTOPCKASAl HOBU3HA. ABTopckast HOBu3Ha — oObemuHeHue flow-module packet, -
commutation, Reper-certificates u weakest-link gate.
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PucyHok T3-FIG-019 - tom3_vO0_6.docx

YcnoBHas cTpesia BpeMeHU: obpaTtumas U auccunaTMBHas 4acTum

~ ™\ - ~ - ™\
Generator = Lyapunov identity Flow-module gate
g=(-K)grad[]J* = - K¥=K= 0 dl/dt = —(grad[],K grad[]) = 0 ®_tH=Hd_t semigroup D/Dom
J-4acTb He MeHseT ] preserved weakest status
. J/ \. J \ J
s ™ s ™ s ™\
A actattj Y retraction Global gate
q- = Ala_j.q7) MoXXeT yBesn4uThb [J g - q*€Q_adm HeobpaTuma B 0bLLEM (g*)=0(q-) uHave arrow
oTAenbHbIl jump certificate cnyyae energy-reducing only if proved claim ABSTAIN
> >
\. J/ \. J/ " J

PucyHok 3. Continuous arrow, reversible part u event-level gates.

Omnpepenenune T3-VAR-004 [DEF-A]. Arrow datum ecTsb
dopmyna T3-EQ-0054
A K=(Q adm,® t,E,%,7J KD A,.Dom A,Cert A),

rme ® t — yacTtuuHas monyrpymmna, Z eé generator, @ tH=HD t Ha obmem domain, J*=-],
K*¥*=K=0 u

dopmyna T3-EQ-0055
E(q)=(J(q)—K(q)) grad 7(q).
Teopema T3-VAR-2 [COND-THM]. [Ins Bcsikoi classical trajectory g=E(q)
®dopmyna T3-EQ-0056
d 7(q(t))/dt = —(grad 7,K grad 7} < 0.
Ecnu forward orbit precompact, ¥ bounded below u flow complete on the orbit, To w-limit set

comepxKUTCS B largest invariant subset mHOXKecTtBa {q:K™{1/2}grad¥=0}. IIpu nON0XKUTETHHON
onpenenenuocT K BHe Crit(¥) limit set nexur B Crit(¥).

Iloka3aTebCTBO IepBOM 4YacTu crnenyeT u3 skew-adjointness ] u positive semidefiniteness K.
ITocnenHee yTBepKOeHUE HCIOJIL3YeT KJIAaCCHUYEeCKUM invariance-principle argument u moTomy
coxpaHseT IlepeduciIeHHble compactness/completeness hypotheses. ]

HE OOKA3AHO. V3 TeopeMHl He ClIeQyeT convergence K eqUHCTBEHHOU TOYKe, rate, entropy law,
cosmological expansion unu ¢pusndeckas HeobpaTuMocTs. [I71s single-limit convergence Hy>KHEI
IOTIOJTHUTEIbHEBIE YCIIOBUS, HanpuMep isolated critical set unu Lojasiewicz-type inequality.

I'nmOpugHasi TMHaAMHKA
T3-LOC-035 - ucrouHuk: tom3_v0 _6.docx - paspen: 7.CBa3b Cc 5, A actmu Y
Continuous sector 3agaétcs . B MmoMeHTH coObITHH t_j momyckaetcs hybrid update
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dopmyna T3-EQ-0057
q(t j~+)=Y(A_act(a_j,q(t j~-))).

ITpegnoxenue T3-VAR-3 [PROP/MODEL]. I'mo6anbHas piecewise arrow property coxpaHseTcs,
€CJIY OJ151 KaXKOOT0 jump BBITIOJIHEHHL:

e A act u Y onpepeneHnsl Ha npenbsasieHHOM D/Dom;

e ceptudukate u blocker ledger mepeHocsiTcsa 6e3 ITOBHIIIIEHUST CTATyCa;

e V(qt j~+)=7(a(t_j"~-));

e MeXAOy jump-MmoMeHTamMu fneictByeT T3-VAR-2.
Ecnu jump inequality He gokasaHo, continuous monotonicity He mpomonKaeTcss Yepe3 COOBITHE.
ITpaBunwub BeiBog — ABSTAIN gns rmo6anbHOM arrow claim, make ecyiy KaxKpas rjlagkas goyra
110 OTHOEJIBHOCTU OUCCUIIATUBHA.

FeOMeTpnquKnﬁ IIOTOK M (1)H3nquKoe BpeMs
T3-LOC-036 - ucrtouHuk: tom3_vO0_6.docx - paspen: 8. Hodge/G: flows u pusnyeckoe spems
Knaccuueckuit G2 Laplacian flow mnst closed positive 3-form nmeeT Bupg

dopmyna T3-EQ-0058
dtp=A oo, dp=0.

Ero well-posedness, gauge issues, evolution equations u energy/volume interpretations
mpuHamanexkart classical prior art. B 3aBucumocTu oT BeiOpaHHOro functional u sign convention
geometric flow MoxeT OHITHL positive mmm negative gradient-like. ITosTomy 3HaK Lyapunov
quantity moyKeH BEIYMCHATHCS, @ HE yraAgblBaThCs 10 coBy «Laplacian».

Onpepnenenue T3-VAR-005 [COND]. T'eomeTpuueckuii flow momyckaeTcsa Kak realization E geom
TOJIBKO IIpU Hanuyuu: smooth Gz-bundle lift u3 v0.5; operator domain A Hdg; boundary/interface
conditions; proof of preservation of positivity/closedness class; short-time existence; u
KoHKpeTHOTrO functional identity.

PHYSICS FIREWALL. Iaxxe KoppeKTHEIM parabolic geometric flow onucriBaeT 9BOJIIOLUIO
TEOMETPUUYECKOM CTPYKTYpPHl. OTOXKOECTBIIEHHE ero parameter t ¢ puanyeckum speMmeHemM V*P
Tpebyert clock observable, units, Lorentzian adapter, causal compatibility u empirical calibration.
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Ayaut legacy-BeTBHR

T3-LOC-037 - uctouyHuk: tom3_vO0_6.docx - paspen: 9. Ayaur legacy-cpyHkunoHana /=.?
PucyHok T3-FIG-020 - tom3_vO0_6.docx

AyauT legacy-BeTBM a: CKpbiTasa OLUMOKA 3HAKa U PEMOHT

- ™ 4 ™ ( ™
AS WRITTEN REPAIR A REPAIR B
[?=3a? a=—k(a), k>0 (0?)=—6ak(a) >0 a=—k(a)a k=0 (0?)=—6k a2<0 global a=—k(a)sign a |a| decreases
npu a<0 smooth decay finite-time arrival possible non-smooth
at 0
\. J/ \. J \. J

STATUS CONSEQUENCE

Legacy global Lyapunov claim is REFUTED for the literal law a=—k(a). It can be restored only by changing the
equation or restricting the domain a=0. Such a repair is a new change-set, not a typographical shrug.

PucyHok 4. Owubka 2106a1bH020 Lyapunov-8bi800a u 68a 0onycmuMblX peMoHMd.
Legacy—TeKCT OOHOBPEMEHHO HUCIIONIB3YyeT
®dopmyna T3-EQ-0059
Aa)=V3|a|, I=.2=302, da=—k(a), k(a)>0,
u 3asaBnseT («/?)<0 mns Bcex o. OpmHako npsiMoe oguddepeHIINPOBaHNuEe TaeT
dopmyna T3-EQ-0060
(-A)=6aa=—6ak(a),

4yTOo TmonoxkutenbHo npu a<0. [TosatTomy rnobambHas Lyapunov-hopmynupoBka mns literal law
a=—k(a) monmyuaeT craryc REFUTED variant.

Pemont T3-VAR-R1 [MODEL]. IIpu a=—k(x)a, k=0,
dopmyna T3-EQ-0061
(-#)=—6K(a)a*=<0.
AnbTepHaTUBHBIM peMOHT a=-—K(a)sign(a) memaer |a| MoHOTOHHEIM, HO TpebyeT differential

inclusion wunum otrgmenpHOM convention at a=0. Orpanwmyenue domain o=0 TakKxke
BOCCTaHABIMBAET 3HaK O ucxoguou ODE, HO moKHO OBITE OOBSIBIEHO SBHO.

CHANGE-SET RULE. Hu ogvH peMOHT He CUMTAETCS «TEM K€ CaMbIM» legacy-yTBepKaAeHUEM.
3amena ODE unu domain TpeGyeT HOBOro upmeHTUGUKATOPA, HOKAa3aTeIbCTBa U 00paTHOM
CUHXPOHU3AIIUK BCEX 3aBUCUMEIX (POpPMYII.
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KonTprpumepsl

T3-LOC-038 - ucrouHuk: tom3_vO0_6.docx - paspgen: 10. KoHTpnpuMepbl K CKPbITOXW MOHOTOHHOCTH
Ta6nauua T3-TBL-027 - tom3_v0_6.docx - 10. KOHTpnpuMepbl K CKPbITOM MOHOTOHHOCTHU

11)) IIpeanmochuIKa Konrpmogens BrIiBOI
. P

c1 Stationary action TapMoHuYeckui ocuumnaTop | 6#=0 He BEIOUpaeT
epuoguYeH HaIpaBJIeHUE

Cc2 Wrong sign q=J+K)grady? ‘¥ BO3pacTaeT

C3 Indefinite K K mmeer orpunarernsuoe 3HakK d7/dt TepsieTcs
CcOOCTBEHHOE 3HAYeHHUe

Cc4 Time-dependent 7 d_t? MozKeT MOMUHUPOBATHh gradient term HegocTaToueH

C5 Commutation only D tH=Hd t He Brever Lyapunov

- - inequality

C6 Jump A act MTIHOBEHHOE BMEIIaTeIbCTBO MOXKEeT YBEJIMYUTh ¥

Cc7 Arbitrary Y peTpakius Ges nonexpansive MOXKET YBEJIUYUTDh ¥
proof

C8 Legacy a law a=-k(a), a<0 .«/> BO3pacTaeT

CeprudHKaT BapHAITUOHHOT O CJIOSI

T3-LOC-039 - ucroyHuk: tom3_vO0_6.docx - paspen: 11. BeiuuncnutenbHbih ceptucdukart T3-VAR-NUM-001
CepTuduKaT BHIIIOTHEH Ha CUHTETUYECKUX KOHEUHOMEPHHIX Moaensx ¢ seed=20260726. On
mpoBepsieT anrebpy ¢opmyn u gates, a He Pu3nYecKyio BceneHHylo, 4TO, KaK HU CTPaAHHO, BCE
elle pa3Hbie 3afadu.

Ta6nauua T3-TBL-028 - tom3_v0_6.docx - 11. BbluucnuresnbHbiv cepTudpukaTt T3-VAR-NUM-001

IIpoBepka Pe3ynsTar HNHaTepnipeTanus
A act increase witnesses 1978/2000 WITNESSES/EXPECTED
Y projection model 2000/2000 PASS
D/Dom gate 2000/2000 PASS
Conservative action countermodel 2000/2000 PASS
Euler-Lagrange residual 2000/2000 PASS
First variation + integration by parts 2000/2000 PASS
Indefinite-K counterexample 2000/2000 PASS
Legacy a negative-domain witnesses 1037/2000 WITNESSES/EXPECTED
Linear semigroup 2000/2000 PASS
Lyapunov identity J—-K 2000/2000 PASS
Repaired o law 2000/2000 PASS
$H commutation 2000/2000 PASS
Time-dependent counterexample 2000/2000 PASS
Weakest-link status 2000/2000 PASS
Wrong-sign counterexample 2000/2000 PASS

Ta6nauua T3-TBL-029 : tom3_v0_6.docx - 11. BbiuucnurenbHbi cepTudpukaTt T3-VAR-NUM-001

YucjeHHasi IpoBepKa MakcHuMaJjIibHasi OIITHOKA

Upsilon_ball projection nonincrease 0.000e+00
conservative action not arrow 4.263e-14
euler lagrange harmonic solution 0.000e+00
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YucjeHHasi IpoBepKa MakcHuMajIbHasi OIITHOKa

first variation_and_boundary 4.862e-06
linear semigroup property 2.266e-14
lyapunov_identity ] minus K 7.276e-12
repaired alpha flow monotone 0.000e+00
super operator commutation 0.000e+00

CTATYC CEPTUD®UKATA. NUM. IIposepens! finite-dimensional identities, counterexamples u

release gates. He mpoBepentl G2 PDE, kocMmororus, dusudeckue clocks, entropy production umu
EXT-RUN.
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I'maBa 13. PegyuupoBaHHasi HU30TPOIIHAs IIaKeTHasA

KOCMOJIOIr sl
T3-CH-13 - master locator - T3-EDIT-v0.17

IlousiTHOE BBEeJEeHHE K IjIaBe
T3-EXPL-13 - nosacHsaowmn 6nok - T3-EDIT-v0.17

Korpa u3 monHoM NakeTHOU AUHAMHUKU JOIIYCTHMO BEILEIUTH
LLEHTPAJIbHbIA BOMPOC ONHOPOMHBIN U U30TPOIIHEIA CEKTOP U MOJIy4YUTh CKaIPHEIE
KOCMOJIOTUYECKHE yPaBHEHUA?

Penyknus momycTtuMa He IIOTOMY, YTO CUMMeTpHYHas ¢dopMya ynobHa,
MPOCTON CMbICJ a IIOTOMY YTO IIOJIHasl AUHaMUKa COXpaHseT MHOXKECTBO
CUMMETPHUYHBIX COCTOSTHUH.

Ecnu h=a?y k u none sBomonnuu G k-sKBUBapmaHTHO, pelleHUE C
MWHUMAJIbHbIA MPUMEP U30TPONHEIMY HadaJlbHBIMU NaHHBEIMHU OCTaeTCS B Q iso. AHU30TPOIIHOE
forcing HeMenneHHO pa3pymniaeT PEOYKINIO.

CymectByioT symmetry datum, fixed-point sector Q iso, projector
OHTOJIOrnsa . — .
P _iso, scale factor a, lapse N u momenpHas packet correction C_pack.
CoxpaHeHUe CEKTOPa NOKa3hIBaeTCs 9KBUBAPUAHTHOCTHIO U
rHOCEoOJiOorns eIVHCTBEHHOCTHIO; constraint propagation - nuddepennmatbHbEIM
TOXOECTBOM U conservation law.

Ha6mo;1aeMaﬂ KOCMOJIOTHY€eCKasd NCTOPUA C2KUMaeTCda 00 (I)YHKHI/Iﬁ

ol 2o lelr At a(t), H(t) u addHeKTUBHBIX NIOTHOCTH/OaBIIEHHUS.

Mogens onucHBaeT peoylupoBaHHEIN homogeneous-isotropic pexum u
BO3MOZKHEBIE€ ITaKETHEBIE IIOIIPaBKU K HEMY.

PU3NYECKUN CMbICJ

CuMmMeTpHYHAs PeOyKIUs He JOKa3blBaeT, UTO peajlbHas BceneHHas
TOYHO U30TPONHA, a C_pack He sSBIsIETCA aBTOMATUYECKU TEMHOMU
9Heprueu Unu MaTepueu.

ABTopckuM sBisieTcsa reduction gateway V¥P—-packet cosmology ¢
ABTOPCKAA HOBU3HA 3ampeToM Impoekuuu 6e3 JoKa3aHHOM KacaTelnbHOCTH u ¢ blocker-safe
status.

OnpegensieTca Q _iso, moka3biBaeTcs preservation theorem u
MAPLUPYT I J1ABbI BBIBOISITCS CKaJIIpPHEIE ypaBHeHUd. ['1aBa 14 CTPOUT KapTy OT 3TUX
dyukU K HabIIOgaeMEIM.

PedakyuonHasa ¢pyHkyusa T3-EXPL-13: o61e2uumb umeHue 21a8vl 13 «I'nasa 13. Pedyuyupo8aHHas u3omponHas
nakemHasi Kocmoso2us» 6e3 usMeHeHus eé popmasibHbix onpedeseHull, Dom/Cod u dokazamenbHbIX cmamycos.

CTATYC I'’J1ABbl. CogepzkaHue Irj1aBbl UMIOPTUPYETCS U3 KOHTPOJIBHEIX To4ueK Toma III ¢
COXpaHeHVEeM UCXOOHBIX
THM/PROP/COND/MODEL/NUM/PHY-HYP/EMP-PLAN/OPEN/ABSTAIN. PemakuuoHHas
cOopKa He MOBHIIIAET CTATYC.

Reduction gate

T3-LOC-040 - uctoyHuk: tom3_vO0_7.docx - paspen: 1. UctouHukoBbin ayauT u reduction gate

OHTOJIOIUSA. Y30TpOIIHLIM CEKTOP CyIIecTByeT Kak fixed-point set melicTBUSA IPYyHIIIEL
IIPOCTPAHCTBEHHBIX CUMMETPUM Ha KOHOUTIypPaIlOHHOM IIPOCTPAHCTBE.

FTHOCEOJIOIUNA. Penykums cauTaeTCs U3BECTHOU TOIBKO IIOCIIE YKa3aHusA group action, projection,
tangency u well-posedness. Ogun ansatz 6e3 preservation theorem sBnsieTcst moragkoi o perieHuu.
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D®EHOMEHOJIOTIUA. [ BEIYUCIIUTENSI CEKTOP IPOSIBIAETCSA KakK HU3KOpa3MepHas
manifold/cardinality reduction; gnsa HabGmonaTens — Kak OTCYTCTBUE BHIAEIEHHBIX
IIPOCTPAHCTBEHHBIX HAlIpaBJIEeHU! BHYTPH MOMEIH.

®U3NYECKUA CMbICJI. MogenupyeTcs OGHOPOSHO-U30TPONHLINM PeXKUM, COBMeCTUMEI ¢ FLRW-

reoMeTpuel u scalar observables.

OrPAHU4YEHME. CuMMeTpus MOAeN He TOKa3bkIBA€T CUMMETPUIO0 BcelleHHOM U He UCKITI0OYaeT
perturbations, anisotropy unu topology effects.

ABTOPCKASA HOBU3HA. ABTopckast HoBu3Ha — blocker-safe reduction gateway NAPG/V*P —
invariant sector — PredRep-ready scalar model.

PucyHok T3-FIG-021 - tom3_vO0_7.docx

PenyKUMWOHHbIA wnw3 T3-1SO-v0.7

curvature
—> SO(3)-isotropy

' ™ ' ™ ( ™ ( N ( ™
V*P carrier Spatial Invariant sector Reduced Output
T str, LU, Q_adm symmetry h=a2y_k, =0 N=N(t), operator ODE/DAE proof
D/Dom + certificates (2y_k.G_k) constant scalar fields E iso=P iso F { iso passport or

constraints + tangency

ABSTAIN

PRESERVATION GATE

F equivariant F tangent to constraints
D/Dom valid = Fix(G) invariant

FAILURE GATE
anisotropic forcing missing symmetry
certificate constraint drift = ABSTAIN

PucyHok 1. YemuipéxcmyneHuambll W03 U30MpPONnHoU pedyKyuu.

BHyTpeHHHEe UCTOUHUKHU pa3fesdaioTcsa Ha ABa cios. Kanonumdeckul cnoi Toma II 3agaét partial
certified operator u ABSTAIN discipline. Legacy-KocMOlI0oru4ecKui Cio¥ 3aflaé€T HUOel0 YeTHIPEX
maroB: V*P-CTpyKTypa, KjlacCU4YeCKOe cedeHHe, pefylupoBaHHOe ypaBHeHHe u fixed-phase
sector. B v0.7 aTa cxeMa TUNIM3WPOBaHa 3aHOBO U HE KOIMUPYETCSI MEXaHUYECKU.

Ta6nauua T3-TBL-030 : tom3_vO0_7.docx - 1. UcTouHukoBbIN ayauT u reduction gate

HCTOYHHUK

Tom Il T2-FREEZE-v1.0

AMOOpTHPYEMBIH CMbBICIT

partial operator; weakest-link; physical
export requires adapter

Cratyc

CANONICAL

v32 v196¢cc, Appendix C

I iso=Span{go}; preserving linear
operator acts by scalar

VALID ALGEBRAIC IMPORT

Komnunsanusa 10.0, «PegynupoBaHHas
M30TPOIHAas NaKeTHas KOCMOJIOTUS»

four-stage reduction;
G_cl+C _pack=T eff; pre-comparison

LEGACY ARCHITECTURE

T3-BRIDGE-v0.5

legacy differential family failed Jacobi
test

NEGATIVE LOCK
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HcTouyHUK HMOopTHpPYEeMBIH CMbBICIT Craryc

continuous/jump dynamics and status

T3-VAR-v0.6 firewall

UPSTREAM

KSOTpOHHLIfI CEeKTOD
T3-LOC-041 - uctoyHuk: tom3_vO0_7.docx - pazpen: 2. Symmetry datum u usorponHbin ceKTop
Onpepnenenune T3-ISO-001 [DEF-A]. IIpocTtpancTBeHHLIN symmetry datum ects

dopmyna T3-EQ-0062
S k=(2,y k,G k,p k), ke{-1,0,1},
rme (X,y k) — cBsI3HOe TpPEXMEPHOE pPUMAHOBO MHOTooOpa3ue TMOCTOSTHHONM CEeKIMOHHOM

kpuBu3HH k, G k geiicTByeT TpaH3UTUBHO MU30METPUSAMHU, a isotropy subgroup B Kaxpmoiu TOYKe
mericTtByeT Kak SO(3) Ha tangent space.

Onpepenenue T3-ISO-002 [DEF-A]. g gevictBusa p k:G kxQ adm—Q adm U30TPOMHBIN CEKTOP
paBeH

dopmyna T3-EQ-0063

Q iso := Fix(G_k)NQ adm = {q€Q adm : p k(g)q=q for all geG k}.

B metric-only sector invariant data numetoT BuUg

dopmyna T3-EQ-0064

h t=a(t)~2y k, B t=0, N=N(), a(t)>0.
Bce scalar packet fields u™A momyckaioTcsa kKak U~ A=u"A(t). He-ckanspHble IMOJII MOIKHEBI
UMEeTh OTHEJbHHIN invariant template unu OBITH HyJTEBEIMY; MHAYE OHM He TpuHamiexat Q iso.
PucyHok T3-FIG-022 - tom3_v0_7.docx

N30TPOnNHLIA NPOEKTOP U TeoOpeMa COXpPaHeHus

Ambient tensor A P_iso(A) Fix(G_k)
Sym?(T*X) MoXkeT cofeprkaTb shear (tr_y A/ 3) y P2=P P(g-A)=g-P(A) h=a?y_k B=0 invariant scalars
trace + traceless part

A 4
A 4

A S/ | / . >y
Equivariant evolution Countermodel
F(g-9)=g-F(q) qoEFix(G) uniqueness = F(q)=B_aniso traceless B#0 leaves Fix(G)
q(t)EFix(G) immediately

PucyHok 2. [Ipoekmop Ha u3omponHy yacms u preservation/countermodel branches.
Onpepenenne T3-ISO-003 [DEF-A]. IInsa A€Sym?(T*X) ©30TPOIHBIN IPOEKTOP 3aJaéTCs
dopmyna T3-EQ-0065
P iso(A)=(tr yA/3)y, P _iso?=P iso.

Tpacc-cBobGopgHas yacte A TF=A—P iso(A) siBisieTCsa NOKaJIbHBIM anisotropy witness. Iy mixed
fields mpoekTOp 3amaéTcst MOKOMIIOHEHTHO TOJIBKO ITOCiIe hMKCcalluy representation type.
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CoxpaHeHHe MHBAPHAHTHOI'O CEKTOpa

T3-LOC-042 - uctouHuk: tom3_vO0 _7.docx - paspen: 3. Teopema coxpaHeHus invariant sector

Teopema T3-ISO-1 [THM]. Ilycts Banach manifold Q HecéTr rmagkoe meiictBue G, vector field
F:Dom(F)CQ-TQ aBnsercsa G-equivariant, initial-value problem =F(q) nokanbHO eIUHCTBEHEH,
a constraint submanifold CCQ sBnsiercas G-invariant m F tangent to C. Torma Fix(G)NC
COXpaHsIeTCs JTOKAIbHBEIM IIOTOKOM.

HokasatenbcTBO. s qo€Fix(G)NC u moboro ge€G kpuskle (t) u g-q(t) pemamoT OOUH U TOT Xe
IVP, mockoneky F(g-q)=g *F(q), a g-qo=qo. EmmHcTBeHHOCT: mHaé€Tt g-q(t)=q(t). Tangency
coxpanset C. [
CnepnctBue T3-ISO-1a [PROP]. PenymupoBauusil vector field KoppeKTHO onpefenseTcs Kak
dopmyna T3-EQ-0066

F iso =P iso ° F o 1 iso
TosibKO ecnu F(Q iso)CTQ iso. ®opmanbHasa 3anuch projection without tangency mMoxkeT CKpBIThH
discarded anisotropic residual u moToMy He SIBNIAETCS HOKa3aTEIbCTBOM PEOYKIIMU.

PRINCIPLE OF SYMMETRIC CRITICALITY. Ecnu F nonydeH u3 BaprualliOHHOTO IPUHITUIIA,
penykuus action u penykiusa Euler-Lagrange equations coBmagaloT He aBTOMaTUUYECKU.
Heob6xoguMel rummoTe3sl symmetric criticality; B v0.7 oHu BKIIOUYeHBI KaK OTHOEIbHEIN gate, a He Kak
BEXKJIMBOE MOXKeJaHue.

Fixed-phase cexTop
T3-LOC-043 - ucrouHuk: tom3_vO0_7.docx - paspen: 4. Fixed-phase packet sector
N3 Appendix C uMmopTupyeTcs TOIBKO anredpandecKuil pe3yabTaT
®dopmyna T3-EQ-0067

I iso~G2 = Span R{@o}, @o=zANw+Re Q.
IMpepnoxenume T3-ISO-2 [PROP]. Ecnm mnuHelHbM omnepatop L coxpanser I iso™G2, To
cymecTByeT ckKangp K L Takoi, 4To L@o=K L@o. Ona ®(t)=A(t)gpo pemnymupoBaHHOE ypaBHEHUE
0 t®=LO npurumMaet Bupg A=k L A npu purcupoBaHHOM L.

9TO0 yTBEepXKOEHWE CJIeAyeT U3 OOHOMEPHOCTH CeKTtopa u He TpebyeT (QU3NIECKOH
WHTEPIIPETAIUHN.

LEGACY FIREWALL. ®opmyna koHKpeTHOTrO k(a), monmyueHHas u3 panHei differential family, me
uMmnoptupyetcsi: v0.5 ycTaHOBUNI HapylieHue Jacobi identity mns HendamenénHoro bracket mpu a=0.
CoxpaHseTcsa TOIBKO YCJIOBHAs JIOTHKa «preservation = scalar action».

Ecnu a Takxke gmHamuueH, To O(t)=A(t)e {a(t)} mopoxkmaeT momomHUTENLHBLIM tangent term A o
d o o. Ero Henmb3st BEIOpoCcUTh 6€3 moKasaTenbCTBa d o o=0 B BeIOpaHHOU trivialization umnu
6e3 pacmupenus reduced coordinates mo (A, ).

FLRW MODEL-peanu3sanus

T3-LOC-044 - uctouyHuk: tom3_vO0_7.docx - paspen: 5. FLRW-cekuusa Kkak reometrpuyeckas MODEL-peanusauun

OHTOJIOINNA. FLRW-cek1usa ecTh Lorentzian metric Ha IXX, co6pauHas u3 lapse, scale factor u
constant-curvature spatial metric.

FTHOCEOJIOIUA. E€é curvature identities cnegyroT Beraucnenuem u3 Levi-Civita connection.
duanyecKre ypaBHEHUS MOSBIISIOTCS TOJIBKO MMociie BhiOopa field equation.
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®EHOMEHOJIOI . HabmogaTens comoving ¢ normal congruence BUOUT eQUHBIN expansion
scalar u HyneBrle shear/vorticity B mmeanu3upoBaHHOM CEKTOpE.

®U3UYECKUIN CMbICJI. MopenupyeTcss homogeneous-isotropic background, a He peanbHbIe
HEONHOPOIHOCTHU U IPHUOGOPHLIE CUCTEMATHUKH.

OrFPAHUYEHME. Scale factor 3aBucut ot gauge choice; invariant operational observables Tpe6y:oT
redshift/distance adapter cnegnyolero BeIIIycka.

ABTOPCKAfA HOBU3HA. ABTopckuli BKilag — BKioueHue FLRW-cekmuu B V*P reduction gate u
siBHOe oTmesieHue packet correction ot prior-art geometry.

PucyHok T3-FIG-023 - tom3_vO0_7.docx

FLRW-reoMmeTpua U nakeTHaa cKansapusauus

' ™ e ™ f ™
Metric ansatz Geometric scalars Packet projection
g=—N2dt?+a?y_k H=4a/(Na) Go=3(H?+k/a?) Co=N-2Coo C_s=(3a2)-1yiCy
ke{-1.0,1} G_s=—(2H/N+3H2+k/a?) p_tot=p—Co/k
> >
. vy \. S \. /
4 N { )
Constraint Evolution + continuity
3(H>+k/a?)=kp_tot initial-data equation 2H/N+3H2+k/a2=—kp_tot p_tot/N+3H(p_tot+p_tot)=0
. S . S/

PucyHok 3. 'eomempuueckas ckaaapusauus u packet-corrected bookkeeping.

Omnpepnenenune T3-ISO-004 [MODEL]. Ha M=IxX 3agagum

dopmyna T3-EQ-0068

g s=—N(t)~2dt"2+a(t)~2y_k, H=(1/N)(a/a).

IIpennoxenue T3-ISO-3 [PROP]. Ina signature (—+++) u unit normal n=N-'9_t KOMIOHEHTEI
Einstein tensor ckansspu3yroTcs Kak

dopmyna T3-EQ-0069

G 0 := G(n,n)=3(H?*+k/a?),
®dopmyna T3-EQ-0070
G s := (1/3)a~2y~{ij}G_{ij}=—(2H/N+3H?+k/a?).

H mHBapuaHTeH Ipu MOHOTOHHOU IlepellapaMeTpHU3ally BpeMeHH, eciu lapse mpeobpa3yeTcs

kak one-form coefficient. ITosaTomy H siBisseTcsi KoppeKTHOM scalar coordinate pemynupoBaHHOTO
background sector.
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CepTudHKAT U30TPOMHOM PeNyKIIHHA

T3-LOC-045 - ucrounuk: tom3_vO0_7.docx - paspen: 9. BoiuncnurenoHoin ceptucdukart T3-1ISO-NUM-001
CuHTeTHYeCKUH cepTudUKaT BHINIOJIHEH joKanbHO C¢ seed=20260726 u N=2000 Ha KaxXkAayro
randomized family. On npoBepsier algebraic/reduction identities, HO He wucmombL3yeT
HabmogaTenbHBIE JaHHEIE.

Ta6nuua T3-TBL-031 - tom3_v0_7.docx - 9. BbluucnutenbHbin ceptucdukart T3-1ISO-NUM-001

ITpoBepka Pe3ynbTar max error IIpumegyanue
SO3 invariance of h=a"2 I 2000/2000 2.409e-13
isotropic projector 2000/2000 1.831e-15

idempotence/equivariance

equivariant dynamics tangent 2000/2000 6.153e-15
to isotropic sector '

anisotropic forcing 2000/2000 0.000e+00 Expectt_ad departure from the
countermodel isotropic sector
fixed-phase projector 2000/2000 5.875e-16
idempotence :
scalar action on preserved one- 2000/2000 0.000e+00
dimensional sector ’
lapse time-reparameterization 2000/2000 1.421e-14
invariance of H ’
FLRW constraint propagation 2000/2000 3.411e-13
identity ’
effective-variable bookkeeping | . /2000 1.421e-14
identity :
isotropic reduction gate 2000/2000 0.000e+00
weakest-link status discipline 2000/2000 0.000e+00
hash-linked provenance 2000/2000 0.000e+00

CTATYC CEPTUDPUKATA. NUM. OH nonTBepkKuaeT peanusanuio Gopmyn u gates B BHIOpaHHOMU
KoHeyHOMepHOM Mofenu. OH He moaTBepxkaaeT V*P, packet cosmology, field equations nmu
HabJII0gaTeIbHOE COOTBETCTBUE.
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I'maBa 14. [InHaMH4YeCKHE YPaBHEHHUsI, OTPaHUYEHUS H

HaOJ/II0JaeMbie
T3-CH-14 - master locator - T3-EDIT-v0.17

IlousiTHOE BBEeJEeHHE K IjIaBe
T3-EXPL-14 - noacHsowmin 6ok - T3-EDIT-v0.17
Kaxk nepeBectu momenbHble GyHKIUM H(t), a(t) u packet corrections B

LLEHTPAJIbHBIN BOMPOC BEJTMYMHBI, KOTOPHIE PEabHO IMIPUCYTCTBYIOT B aCTPOHOMHUYECKUX
kKaTanorax u likelihood?

HyxeHn HabmomaTenbHBIM agantep: redshift map, paccrosauus,
MNPOCTON CMbICA eOUHMUIIEI, nuisance parameters, selection function, covariance u
provenance.

CBepXHOBEIE U3MEDPSIOT OTHOCUTENbHYIO IIKaiy distance modulus u

MWUHWMAJIbHbIN MPUMEP uMelroT Beipoxpenue HO-M B; BAO usmepsieT otHomeHus K r d. Bes
BHEIIIHENW KanmuObpoBKu abcomoTHEM HO He ngeHTHGUIIPYETCS.

Oo0wekTamu sBisioTca Obs D, data vector y, model vector m(0),
OHTOJIornsA . . . — . .
covariance C, calibration/selection data u certificate.
Mogpenb-data comparison C4uTaeTCs OIpPeaeIEHHBIM IOCIe TPOBEePKHU
FHOCEOJIOoIrnsa R . . s . .
eguHwUI, covariance, masks, identifiability u frozen likelihood contract.
GEHOMEHO IO NS [ns sabniomartens Teopus nposisnsercs yepes3 H(z), D M/r d, D H/r d,
1(z), C 1 u ocTaTK¥ OTHOCUTENIBPHO JaHHEIX.
SUINHECKMNIN CMBICA I'maBa 3agaéT IMyTh OT T€OMETPHUHU K ITPOBEPSIEMBIM KOCMOJIOTHYECKUM
CUTHaATypaM.
Brimyck He BrimosHsIET fit peasbHBEIX JaHHBIX U He co3gaéTt EMP-OBS.
OrPAHUYEHMUE Xopolllee corjiacue MofeId TakKe He [0Ka3blBaeT YHUKAJIbHBIN
MPUYUHHBIA MEeXaHU3M.

ABTopckumMm sBisieTcsa Observational Reper-adapter, roe maHHEBIE,
ABTOPCKAS HOBU3HA KaymuOpoBKa, covariance, TUIEH3Us U status BXOOsAT B OOUH
MOKa3aTeJILHBIN ITaKeT.

Cuauaina ctposarcs redshift u distance hierarchy, satem SN/BAO
MAPLUPYT IJIABbI likelihood u identifiability. I'maBa 15 nmogkimiodaeT K 9ToMy HHTepdelicy
ITH.2.

PedakuuoHHas pyHKkuus T3-EXPL-14: obaeeyumb umeHue 21a8vl 14 «I['nasa 14. [JuHamuvyeckue ypasHeHu s,
O2paHuyeHus u Habaodaemble» 6e3 uamMeHeHus eé popmaavHbuix onpedenerHutl, Dom/Cod u dokazameibHbiX
cmamycos.

CTATYC I'J1ABbl. Cogep>kaHue I'JlaBbl UMIIOPTUPYETCS U3 KOHTPOJIBHEIX To4ueK Toma III ¢
COXpaHEHHUEM MCXOTHBIX
THM/PROP/COND/MODEL/NUM/PHY-HYP/EMP-PLAN/OPEN/ABSTAIN. PegakuuoHHas
cOOpKa He MOBHIIIAET CTATYC.

PeI[YIIPIPOBaHHBIe CKaJ/IsiPDHbI€ YPDaBHEHHUA
T3-LOC-046 - uctouHmk: tom3_v0_7.docx - paspen: 6. MlakeTHO-KOpPpPEKTUPOBaHHbIE CKaNispHble YypaBHEHUA

Omnpenenenue T3-ISO-005 [MODEL]. ITycts BeiGpanHas field equation umeeT Bup,
®opmyna T3-EQ-0071
G {uv}+C"pack {uv}=k T eff {uv}.
B u3oTponHOM CeKTOpe mOIMYyCTUMEI TONILKO ABa independent scalar projections:
dopmyna T3-EQ-0072
C 0=C"pack(n,n), C s=(1/3)a>2y~{ij}C"pack {ij},
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dopmyna T3-EQ-0073
p=T"eff(n,n), p=(1/3)a?y~{ij}T eff {ij}.

PepynupoBaHHBIE equations paBHE

dopmyna T3-EQ-0074

3(H?+k/a?)+C 0=kp,
dopmyna T3-EQ-0075
—(2H/N+3H?+k/a?)+C_s=kp.

st ynoo6cTBa bookkeeping MokHO ompeenuTh

dopmyna T3-EQ-0076

p tot=p—C 0/k, p tot=p—C s/k,

Imocjie dYero equations NpUHUMAOT CTaHOAPTHBHIM GOpMandbHEIM BUIA. ITO OIpenejieHUue

TIepeMEHHBIX, a He [OoKa3aTelbCTBO cymiecTBoBaHus dark matter, dark energy umu HOBOM
cyGCcTaHIuMu.

CLOSURE BLOCKER. CucTteMa He 3aMKHYTa, I10Ka He 3agaHul constitutive/field equations gns C 0,
C_s, p u p mu6o He3aBUCUMEIHM evolution law mnsa packet variables. B orcytcTBum closure PredRep
00s13aH BEPHYTh MHOXKECTBO KaHOumaToB umu ABSTAIN.

PacnpocTtpaHnenue constraint
T3-LOC-047 - uctoyHuk: tom3_vO0_7.docx - paspen: 7. Constraint propagation
ITycTts total variables ymoBneTBopsitoT continuity equation

®dopmyna T3-EQ-0077
p_tot/N+3H(p_tot+p tot)=0.
Teopema T3-ISO-4 [THM/IDENTITY]. Insa constraint residual
dopmyna T3-EQ-0078
C F=3(H?+k/a?)—kp tot
u evolution residual
dopmyna T3-EQ-0079
E A=2H/N+3H?+k/a?+kp tot
BBITIOJTHEHO TOXKIOECTBO
®dopmyna T3-EQ-0080
(1/N) dC F/dt = 3H E A.

CnepoBatenbHO, continuity + E A=0 coxpans:oT initial constraint C F=0 Ha connected interval
CyIeCTBOBAHUS PEIIeHUS.

Iloka3aTenbCTBO MONydaeTrcsa mpsaMbeM  auddepeniupoBanuem C F, HCIONIB30BaHUEM
(1/N)d(a—?)/dt=—2Ha~? u continuity equation. J

OrPAHUYEHME. [Onsa packet equation conservation law momkeH ObITh MOKa3aH u3 generalized
Bianchi/Noether identity. Eciu V(T eff {pv}—x-*C~pack {pv})=0, constraint propagation
TpebyeT source term u otmenbHOTrO exchange law.

ITapamerpu3anus H(z) u closure
T3-LOC-048 - ucrtouHuk: tom3_vO0_8.docx - pazpen: 4. Mapametpusauusa H(z) un closure
g reference-comparison momyckaeTcs cTaHOapTHas llapaMeTpu3alus

dopmyna T3-EQ-0081
E(?=0Q r(1+2)™4 + Q m(1+2)"3 + Q k(1+2)~2 + Q DE F DE(2),
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dopmyna T3-EQ-0082

H(z)=HoE(z), F DE(z)=exp{3[o*[1+w(Z)]dz/(1+Z)}.

310 prior-art comparison family. V¥P-momens momkua nu6Go BeIBeCTH cOOCTBeHHBIM H(z;0 VP),
nubo ompenenuTh map u3 packet variables B apdekTuBHBEIe Q/W-TapaMeTphl C AOKa3aTeIbHbBIM
cratycoM MODEL/COND.

CLOSURE BLOCKER. [3ATIOJTHAEMOE IIOJIE: siBHOe 3aMKHYyTOe ypaBHeHUe 1y Co” pack,
C s”pack u H(z;6 VP)]. [loka 0OHO OTCYTCTBYET, HEJIb35I CTPOUTh YHUKANIbHBEIN observational

prediction.

MaTpuiia Had/1I0JaeMbIX

T3-LOC-049 - uctouHuk: tom3_v0 _8.docx - paspen: 5. MaTpuua HabnopaeMbix
Ta6nuua T3-TBL-032 - tom3_v0_8.docx - 5. MaTpuua HabniopaeMbix

U3MepHTEIbHBIN KiioueBou
O0BeKT EnuHUIbI . . Craryc
KaHaJl nuisance/bridge
H(z) km s Mpc-! cosmic chronometo_ar / clock + population EMP-PLAN
model reconstruction model
D H/r d dimensionless radial BAO SO EMP-PLAN
= calibration
D M/r d dimensionless transverse BAO fiducial mapping + r d EMP-PLAN
D V/ird dimensionless isotropic BAO compressed covariance EMP-PLAN
M_B, calibration,
wz) mag Type Ia supernovae peculiar velocities EMP-PLAN
DA Mpc standard ruler / lensing source “?Odel s Glarelly EMP-PLAN
= assumptions
C_¢/ likelihood survey-specific CMB beam, foregrounds, EMP-PLAN

likelihood code

packet residual A obs

survey-specific

KLT-RBD comparison
layer

all upstream gates

OPEN
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HNpenTudunmupyemMocTsb U covariance discipline

T3-LOC-050 - ucrounuk: tom3_vO0_8.docx - paspen: 8. UpeHTuduumnpyemoctb u covariance discipline
PucyHok T3-FIG-024 - tom3_vO0_8.docx

NpeHTUPUUMPYEeMOCTb U KaJIMOpPOBOUYHBbIE BbIPOXK O EHUA

~ ™\ e ™
SNe la: Ho-M_B degeneracy BAO: Ho-r_d degeneracy
D_LxHo™* m_model=5logioD_L+M_B+25 Ho—AHo, D_M,D_HxHo ! observables are D_M/r_d and D_H/r_d Ho—AHo,
M_B—-M_B+5logioA leaves prediction unchanged r_d—r_d/\ leaves ratios unchanged
\ J \. J
4 h 4
HOW TO BREAK FORBIDDEN CLAIM
absolute calibration Cepheid/TRGB/maser or calibrated uncalibrated SNe or BAO alone do not identify Ho
M_B external sound horizon or early-Universe model absolutely rank deficiency = ABSTAIN on that claim

PucyHok 3. [1ea kaaubposoyHbIX 8bIPOHCOCHUS U pa3peuwéHHble cnocobbl UX CHAMUS.

IInsa data vector y, model m(6,v) 1 monmoKuUTENBLHO ONIpenenéHHoM covariance C onpenensieTcs
dopmyna T3-EQ-0083
—2log L(6,v)=r~"T C~*r + log det C + const, r=y—m(6,v).

Ecnu C 3aBucut ot mapameTpos, log det C Henb3st oTOpackiBaTh. Eciu covariance singular umm
rank-deficient, Tpebyetcsi declared pseudoinverse/subspace treatment; momuanuBoe inversion
3anpemneHo.

Omnpepnenenue T3-OBS-003 [DEF-A]. Ilapamerp 0 i 75okambHO uAeHTUDUUUPYEM, €CIIU
COOTBETCTBYIOIIMNM cTOJIOeIl Jacobian J=0m/d0 He HeKUT B Span OCTAJILHHIX CTOJIOIIOB C YUETOM

nuisance transformations u data support. IIpakTuueckuii gate wucmonblyetr rank/Fisher
diagnostics, Ho NUM-rank He 3aMeHsIeT JOKa3aTEIbCTBO I100aTbHOM UAEHTU(OUIIMPYEMOCTH.

MULTIPLE COMPARISONS. Hosreie packet signatures, redshift bins, data combinations u nuisance
variants mOJIKHEBI OBITH MIEPEYUCIIEHHI MO PACKPHITHS pe3ybTaTta. MHave nominal p-value unu Bayes
factor He momy4aeT cTaTyc HE3aBHCHUMOTO TECTaA.

CeprudHKaT HaO/II0JATE/ILHOTO aJanTepa

T3-LOC-051 - ucrtouHuk: tom3_vO0_8.docx - paspen: 11. BoiuuncnutenbHbih ceptucdukart T3-OBS-NUM-001
BEITTONTHEH CUHTETUYECKUM, HEOIMIUPUYECKHH TecT ¢opMyn u gate-moruku. IlapaMeTphl:
seed=20260726; N=2000 Ha TecCT; BHeIIIHVE KaTaJIOTH He 3arpyxKanuch u He fit-unucs.

Ta6auua T3-TBL-033 - tom3_v0_8.docx - 11. BbluucnuresnbHbiv cepTudpukaTt T3-OBS-NUM-001

IIpoBepka Pe3ynsTar Max error Crartyc
redshift-scale relation 2000/2000 2.220446049250313e-16 PASS
dD_C/dz=c/H 2000/2000 1.1758299354105678e-11 PASS
distance-duality algebra 2000/2000 2.9103830456733704e-11 PASS
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IIpoBepka Pe3ynsTar Max error Crartyc
curvature flat limit 2000/2000 3.5082624479169904e-06 PASS
distance-modulus roundtrip 2000/2000 2.2043770009337757e-15 PASS
D_V identity 2000/2000 1.854995833363826e-15 PASS
covariance whitening 2000/2000 1.2434497875801753e-13 PASS
analytic nuisance stationarity 2000/2000 7.105427357601002e-09 PASS
SN Ho-M_B degeneracy 2000/2000 1.0658141036401503e-14 PASS
BAO Ho-r d degeneracy 2000/2000 1.4210854715202004e-14 PASS
unit consistency 2000/2000 3.374599739547409e-16 PASS
adapter PASS/ABSTAIN gate 2000/2000 - PASS
weakest-link status 2000/2000 - PASS
hash provenance 2000/2000 - PASS

Hroro: 28000/28000. CraTtyc ceptudukara NUM. Smnupuueckuii craryc: NO EMP-OBS; no
external dataset was fitted.
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I'maBa 15. ITH.2 B u3HI€CKOM H KOCMOJIOTHYECKOM

HHTepdence
T3-CH-15 - master locator - T3-EDIT-v0.17

IlousiTHOE BBEeJEeHHE K IjIaBe
T3-EXPL-15 - nosacHsaowmn 6nok - T3-EDIT-v0.17

Kak mcnonp3oBaThk JOKa3aHHYI0O MUHUMAaKCHYI Teopemy ITH.2 B
LEHTPAJIbHbIA BOMNMPOC ¢du3nuydeckoM ToMe, He IIpeBpalias €€ B HeJOKa3aHHBIN YHUBEPCAJIbHBIN
3aKOH IPUPOIBI?

MaTteMmaTu4deckoe sAOpPO OrpaHUYMBaAET €OVHBIN OIleHUBaTEJTh IIpu
CKpI::ITOfI CKOOOYHOM aJIbTEPHaTUBE. dusnvyeckas IIPUMEHUMOCTb
Tpe6yeT II0Ka3aTh, YTO TaKKWe€ aJIbTEPHATUBEI PE€ATU3YIOTCA HpI/I60p0M u
YTO aCCOLIuaTOp NMeeT H3MepHMBII:I carrier.

NPOCTON CMbICA

IIBa mpoToKoJa (xOy)0z u xO(y©®z) cpaBHHBAIOTCA NapHo. Teopema
MWHWMAJIbHbIN MPUMEP 3agaéT MOMAEIbHYIO IPAHUIY OIKNO0K; (GM3uUeCKUil BEIBOM BO3MOXKEH
TOJIBKO IToctie moctpoeHus @ u K phys.

Pasmenensl abstract state u, hidden bracket alternative, observables
OHTOJIOrnsa . . . . .
S/D/R, physical implementation map ® 1 skcnepuMeHTaIbHELR carrier.
THM crnenmyeT 3 MUHUMAKCHOTO oKa3aTenbcTBa; PHY-HYP Tpebyet

QRCCLoron onepanunoHanu3auuy; EMP-OBS - cnenoro He3aBUCHMOTO 3allycKa.

II71s1 9SKCIeprMeHTaToOpa THII0Te3a IPOSBIISIETCS KaK 3apaHee
®EHOMEHOJIOIUA IpefCcKa3aHHBIM KOHTPACT ABYX IIPOLEAYP C KOHTPOJIEM ITaMsTH,
mpetida U OOBIYHON HEeTMHEeHHOCTH.

ITH.2 MOKeT orpaHUYUBaTh COBMECTHOE BOCCTAHOBJIEHUE pa3Mepa u
®U3NYECKUIN CMbICA CTPYKTYPHOU KOOPOMHATHL B CUCTEMAX CO CKPHITOM HeaCCONUaTUBHOU
aJTbTepPHaTHUBOM.

F-1-F-14 ocTtatorcst PHY-HYP. ITooXuTenbHBIM JIOKANbHEIN 3G (eKT He
IOoKa3bIBaeT BCIO V*P-KOCMOJIOTHIO; HYJIeBOM 3¢ GEKT OIMpoBepraeT
TOJILKO 3asIBJIEHHYIO Peau3aluio U 001acTsb Q.

ABTOPCKASI HOBM3HA ABTOpCI.{I/IM SIBJISIETCS MaTeMaTU4eCKoe SOpo HHLZ u ero status-
preserving BcTpauBaHUE B IPOTOKOJI pu3nueckol dhanbcuduKkanuu.
NmnopTupyeTcs: TeopeMa, 3aTeM BribupaeTcs F-12 kak mepsuii draft
MAPLUPYT IJ1ABbI test u ctpoutcsa EXT-RUN-000 card. I'maBa 16 ¢popmanu3dyeT oOpaTHYIO
pekoHcTpyKIiuio PredRep.

PedaxyuoHHas ¢pyHkyus T3-EXPL-15: o61eedvums umeHue 2aaevl 15 «[naea 15. [TH.2 8 ¢pusuueckom u
KOCMO/102Uu4eckoM uHmepgetice» 6e3 usmeHeHus eé ¢popmasavHuix onpedeseHuli, Dom/Cod u dokazamenbHbix
cmamycos.

CTATYC I'’J1ABbl. CogepzkaHue Irj1aBbl UMIOPTUPYETCS U3 KOHTPOJIBHEIX TOUueK Toma III ¢
COXpaHeHVEeM UCXOOHBIX
THM/PROP/COND/MODEL/NUM/PHY-HYP/EMP-PLAN/OPEN/ABSTAIN. PemakuuoHHas
cOopKa He MOBHIIIAET CTATYC.

HMnopt maTeMaTudeckoro siagpa ITH.2

T3-LOC-052 - uctouHuk: tom3_v0 _9.docx - paspen: 1. KaHoHnueckun umnopt MNH.2 u rpaHuua 3HaHuA

OHTOJIOIMUA. ITH.2 cymecTByeT 30eCh KaK MUHMMaKCHas TeopeMa O eqUHOM OIleHUBaTeJie TIPU
IBYX CKPBITBIX CKOOOYHBIX aJlbTepHaTHBaX.
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FTHOCEOJIOIUS. Pe3ynpTaT U3BECTEH U3 METPUYECKOU JIEMMEL U IBHBIX aKCUOM Al-AG.
du3mueckoe 3HaHUE TPeOyeT NOIOJIHUTEILHOTO IPENCTaBIeHUsl, eOUHUIl U U3MEPUTEILHOTO
IIPOTOKOJIA.

®EHOMEHOJIOINA. Ons HabmomaTens HeopeneTéHHOCTb IPOABIAETCS KaK HeBO3MOXKHOCTD
OIOHOM IMapoy OIIeHOK TOYHO IIONAacCTh B ABa PA3/IMUUMEIX pe3yJibTaTa U IBE CTPYKTYPHEIE
KOODPOMHATHL.

®U3NYECKUNA CMbICJI. Bo3MoxkHas ¢pusndecKas peaansalys MoIeaupyeT ABa
BOCIIPOM3BOAUMBIX ITPOTOKOJIA C ONVHAKOBEIMU 3JIEMEHTAPHBIMU [IEeNCTBUSIMU U CKPHITHIM UHOEKCOM
BETBHU.

OrPAHU4YEHME. MaTemMaTr4yecKasi TeopeMa He SIBJISIeTCSI COOTHOIIIeHHeM aucnepcuii PobepTcoHa-
[[TpéguHTepa 1 He YyCTaHaBIMBAET YHUBEPCATbHBIN (U3NYECKUM 3aKOH.

ABTOPCKASl HOBU3HA. AsTopckuti BKiam — dopMmynupoBka [1H.2, e€ makeTHO-pellepHBIN
KOHTEKCT U ITporpamMMa ¢huU3ndecKol ollepalloHalu3aluy; IByXToUeyHass MeTpruiecKas JeMMa
SABIsETCS prior art.

PucyHok T3-FIG-025 - tom3_vO0_9.docx

MH.2: pByxTOYEe4YyHada MMHUMaKCHAaA reoMeTpuA

4 N s N
CKPbITAAl BETBb b_L CKPbITAA BETBb b_R
result r_L(u) observable S_L result r_R(u) observable S_R
structural coordinate D_L structural coordinate D_R
. J \. J
“S wnu ||K|| » A_y
e N

EOVHBbIA OLEHNBATE/b
He BUAUT b BbIgaéT ogHy napy (8,d)
max-error = half-gap product =
quarter-gap product

PucyHok 1. 'eomempuueckoe A0p0 A0KAAbHOU MUHUMakcHou ITH.2.

TouyHasi MUHHMMaKCHAasI TeopeMa

T3-LOC-053 - ucrtouHuk: tom3_v0 _9.docx - paspen: 2. OnpepneneHus, akCMOMbl U TOYHaA TeopeMa

Ilyctes ./ — HOpPMUPOBAHHOE BellleCTBEHHOE WU KOMIIJIEKCHOe JIMHEWHOe IIPOCTPaHCTBO C
OunuHelnHON onepanueir ©, QC.«4, a B={b LLb R} — nBa monycTuMbIX CKOOOYHBIX IPOTOKOJIA:

dopmyna T3-EQ-0084
r L(u)=(x0y)oz, r R(u)=x0(y0z), K(u)=r L(u)-r R(u).
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CrpykTypHass KooppuHaTa ©:B—R [pomkHa pasnu4daTb OPOTOKONEL S:#/—R — BrOpaHHas
ckansipHas HabmomaemMasi. UCTUHHBIM MHOEKC b CKPBIT OT € QUHOTO OLIEeHUBATES.

dopmyna T3-EQ-0085
§-S(r R)|}, e D=max{|d—2(b L)

dopmyna T3-EQ-0086

e R=max{||F-r L||,||F-r R||}, A S=|S(r L)-S(r R)|, A D=|&b L)—-2(b _R)|.

Akcuombl mMmnopTa: Al — HOPMUPOBAHHLIM OWJIHMHENHBIN carrier; A2 — [OBe HOOMYCTHUMEIE
CKpBITEIe anbTepHaTuBe; A3 — A D>0; A4 — epuHBM oOlleHUBaTenb; A5-S — ckanspHas

Pa3neInMoOCTh; A6 — momoxuTenbHAS PaBHOMEPHAaA KO3PUUTHUBHOCTB TOJIBKO IOJISA riao0arbHOM
KOHCTaAHTHI.

e S=max{|$§-S(r L) d—2o(b R)|}.

7 7

Teopema T3-PN2-1 [THM, imported]. Ina xaxpgoro u€Q u m000i Imaphl OIEHOK, He
HUCIIONB3YIOIIEN b:

dopmyna T3-EQ-0087

e S(u;8)e D(u;d) = % A S(uwA D. (PN.2-S)
dopmyna T3-EQ-0088
e R(u;fe D(u;d) = % ||K(u)||A_D. (PN.2-R)

Ecnu S aBnsetcsa c-pasgenstomedi, A S(u)=c||K(u)||, To
®dopmyna T3-EQ-0089
e S(u;$)e D(u;d) = (c/4)||K(u)||A_D. (PN.2-K)
[oka3aTenbCcTBO. K KaXpmol mape ajlbTepHATUB NIPUMEHSAETCS OBYXTOUYeYHas MUHUMAaKCHas

nemMa max{d(q,a),d(q,b)}=d(a,b)/2. [lepeMHOKeHINe OBYX HEOTPULATEIbHBEIX HUXKHUX I'PaHUIL
maét koabduinmenT 1/4.

PaBHOMepHaH (l)opMa M OTpHIIaTe/IbHbIE€ I'PaHHUIIbI
T3-LOC-054 - ucrtouHuk: tom3_v0 _9.docx - paspen: 3. PaBHoMmepHasa popMa u oTpuuaTesibHbIe YTBEPXXAEHUA
Ecnu Ha Q mokaszano ||K(u)||=e-m(u), e->0, To

dopmyna T3-EQ-0090
e Re D = (¢-A D/4)m(u); npu c-pa3denerHuu: e S e D = (ce-A D/4)m(u).

KOHTPIMPUMEPDI. TlonoxuTenbHas yHUBepcalbHast KOHCTaHTa HeBO3MOXKHa Ha obnactu ¢ K=0.
ITpu A D=0 HuXKHSA rpaHula BEIpoXaaeTcs. PUKCHUpoOBaHHasA HOpMa pe3yibTaTa MOXKET He BUAETH
HeHy/neBol accoumaTop. OlleHuBaTeNb, KOTOPOMY 3apaHee PacKphIT b, mexut BHe Dom TeopeMsl.

ITpengmoxenue T3-PN2-2 [PROP, status non-transfer]. IlycTte MaTeMaTU4YECKUN pe3yabTaT
IoKas3aH mpu akcuomax A. JloGaBrnenue ¢puamuyeckoro tesuca h, He BBEIBEIEHHOTO M3 A U He
IIPOBEPEHHOT0 SMIIMPUYECKHM, He I03BojisgeT npucBouTh h craryc THM. Ccrinka coxpaHsieT
ITPOUCXOXKEHNe, HO He HaclenyeT 0ojiee CUIILHBIN CTaTyC.
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PucyHok T3-FIG-026 - tom3_vO0_9.docx

Joka3saTenbHbin firewall MH.2

A 4

BRIDGE

representation p units

and calibration

observable map
identifiability

4 A 0
EMP-PLAN EMP-OBS
Q and 6_min null and real run quality pass
controls blind split independent
code/data hashes replication limited
> > conclusion
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3AMNPET ABTOMATU4YECKOIo nNoBbILLEHNA

THM B abcTpakTHO Mogenn = dusnyeckunin 3akoH. NUM = EMP-OBS. PerncTpauuns mporpaMmel Wan 6assl aHHbLIX =
WCTUHHOCTbL runoTes. Mpu HesakpbiToM MocTe, Dom, D, units nan independent run: PHY-HYP / EMP-PLAN / ABSTAIN.

PucyHoxk 2. ITocaedosameabHOoCcmMb doKkasamenvHulx w308 om THM do EMP-OBS.

OnepanmuoHa/IU3allUsI BeIHYHH

T3-LOC-055 - ucrounuk: tom3_v0_9.docx - paspen: 4. Pa3sMepHOCTHbIA U ONepaLuoHasibHbIA peecTp
Ta6nauua T3-TBL-034 : tom3_v0_9.docx : 4. Pa3MepHOCTHbIA U OonepaLoHaNbHbIA peecTp

BenuuuHa Enpuauma OnepanuoHaIBLHBIN CMBICII O0s13aTeIbHAsA rPaHUALIA
e[UHUIA BEIOPAaHHON pubop U He3aBUCHUMAs
S,A S, eS Qs FUAHIIL b buoop
-7 = - HabIomaeMon KanuGpoBKa
rKeR QR KOOpAWHAaTa PU3NUYECKOTO abcTpakTHas Az He 3aHaéT
P = pe3yibTaTta bu3nIecKyo equHUILY
He paBHa Pa3MepPHOCTH
D,AD,eD 1 CTPYKTYypHas KoOpguHaTa b p p
— — mpocTpaHcTBa 6e3 MocTa
c Q S/Q R K03 bUINEHT pa3peneHnst dukcupyetcs gna S u Q
m QM MaciuTab paBHOMEPHOMH (GOpMEI 3amaéTcs 4o aHaIu3a
e- Q R/IQ M HUXKHSS KOOPLUUTUBHOCTD IoKa3bIBaeTcs Ha
. o0si3aTesibHa Iiepe,
a K Ox-c/Q R KanubpoBka K K efiCTBHIO pen
- - cpaBHeHHEM C h
OCTATOYHBIN MaTepHUaIbHbIN .
6 F12 QY p ompepernsieTcs: primary readout

contrast

DIMENSION GATE. JIro60e cpaBHeHnue ||K|| c h 6e3 oK pasamepHOCTHO GeccomepkaTeipbHO. Bece
CTPYKTYPHEIE KOHCTAHTH], HOPMEI, 6a3UCHEBIE 3JIEMEHTH! ¥ IPUOOPHEIE BEIXOME! OJIZKHEI IIOJIYYHUTh

emuHuIL 0o V3-freeze.
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Ceprudukar ITH.2

T3-LOC-056 - ucrtounuk: tom3_v0_9.docx - paspen: 12. BeruuncnurenbHbih ceptucdukart T3-PN2-NUM-001
BrImONMHEHE! TONIBKO CHUHTETUYECKHE ITPOBEPKM MaTeMaTU4YeCKUX HepaBeHCTB, status-firewall u
JIOTUKMN IIpenperucrpanun. PeanbHEBIE MaTepHuaJIbHbI€ [OaHHBIE HE€ CO3OaBallUCb H He
aHanu3upoBanuck. [lapameTprl: seed=20260726; N=2000.

Ta6auua T3-TBL-035 : tom3_v0_9.docx - 12. BuluucnuresnbHbi cepTudpukaTt T3-PN2-NUM-001

ITpoBepka Pe3ynbTar Max error Craryc
OByXTOYeYHAss MUHUMaKCHast 2000/2000 0.0 PASS
JeMMa
PN.2-S product bound 2000/2000 0.0 PASS
PN.2-R state-space bound 2000/2000 0.0 PASS
C-pasmersisiiolee CJIeqCcTBUe 2000/2000 0.0 PASS
paBHOMEpHAast KOSPIUTHBHAS 2000/2000 0.0 PASS
dbopma
accouraTuBHEIN cekTop K=0 2000/2000 - PASS
BeIpOKmeHue A D=0 2000/2000 - PASS
PacKpHITHE b BHE Dom 2000/2000 - PASS
3amnper noseimenus truth-layer | 2000/2000 - PASS
nonHota V3 freeze gate 2000/2000 - PASS
IPaBUJIO MOANEPKKYU 2000/2000 - PASS
npaBuio banbcuduKaun 2000/2000 - PASS
Holm adjustment order 2000/2000 0.0 PASS
cremnoe pa3bueHue 2000/2000 - PASS
hash-linked provenance 2000/2000 - PASS

HTtoro: 30000/30000. Ctatyc NUM. NO EMP-OBS; EXT-RUN-000 not executed; synthetic logic
checks only.
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I'maBa 16. PredRep: neTepMUHHPOBaHHasI penepHasi

PEKOHCTPYKIIHA
T3-CH-16 - master locator - T3-EDIT-v0.17

IlousiTHOE BBEeJEeHHE K IjIaBe
T3-EXPL-16 - nosacHsaowmn 6nok - T3-EDIT-v0.17

Kak BocCcTaHaBIMBAaTh COCTOSIHUE TI0 MAHHBIM, KOTZa oOpaTHas 3ajada
LLEHTPAJIbHBIN BOMPOC MOZKET UMETh HECKOJIbKO PEUIEeHNN, OBITh HEYCTOMYUBOU UJIH HE UMETH
perenust BoooIe?

PredRep Bo3BpaliaeT He 0053aTEIBHYIO TOYKY, @ MHOXKECTBO BCEX
MNPOCTON CMbICA KaHOUATOB, COBMECTUMEIX C MAHHBIMY, OTPAHUUYEHUSIMU U
moKa3aTeNlbHEIMU gate.

st M(x)=x? gaunble y=1 gonyckaioT Xx==+1. KoppeKTHbI! pe3ysbTarT -
MWUHWMAJIbHbIN MPUMEP IOBa KaHgupmaTa uim quotient-class |X|, a He TPOM3BOIBHEIN BEIGOD
TIOJI0KUTENIbHOU BETBH.

CymecTBy10T state space X, data space Y, partial forward map M,
OHTOJIoOrUs discrepancy set C {g,1}, quotient symmetry u Reper-bundle
KaHOUIATOB.

KoMIakTHOCTh ¥ YCTOMYMBOCTh NOKA3LIBAIOTCS IIPU SIBHEIX TUIIOTE3aX;
FHOCEOJIOrns UOEeHTUDUINPYEMOCTh U3MEPSIETCS HUXKHEH OLIEHKOM C_ M MIu PaHTOM
Jacobian.

ITons3oBarens BuoguT SINGLETON, SET-VALUED unu ABSTAIN BMecTe
c residual, diameter u blockers.

- MeToqg MomenupyeT PEKOHCTPYKIINIO CKPBITOTO0 (DU3NYECKOT 0
®U3NYECKMIA CMbICA At MOZIEJIUPYET P PYKIL b 2
COCTOSIHU S T10 HETIOJIHBEIM U ITYMHBIM HaOJIIOOEeHUSIM.

PerynspusaTtop BHIGUPAET IPEAIOYTUTEILHYIO BETBb, HO HE
MOKa3kIBAeT €€ HCTUHHOCTh. MaTeMaTuuecKas PeKOHCTPYKIUS He
SIBJISIETCS OYOYIIIUM COOBITHEM.

®EHOMEHOJIOIrns

ABTOpCKUM siBisieTcs proof-carrying set-valued PredRep c
o6s13aTenbHEIM ABSTAIN 1 coxpaHenueM Reper/D/Dom Kaxkoi BETBH.

ABTOPCKASl HOBU3HA

Cuauasa 3amaétcs candidate set, 3aTem compactness, quotient-
MAPLLUPYT IJIABbI identifiability u regularized selector. I'maBa 17 3ameHsieT
€IVHCTBEHHYIO TPAEKTOPUIO CEMENCTBOM BEPOSITHOCTHEIX 3aKOHOB.

PedakyuonHasa ¢pyHkyusa T3-EXPL-16: o61e24uumb umeHue 21a8vl 16 «['n1asa 16. PredRep: 0emepMuHUpPO8AHHAA
penepHasi peKoHCMpyKyus» 6e3 usameHeHus eé popmanvHvix onpedenerHuli, Dom/Cod u 0okazamenbHblX
cmamycos.

CTATYC I'J1ABbl. CogepxkaHue IjlaBbl UMIIOPTUPYETCSA U3 KOHTPOJIBHEIX To4ueK Toma III ¢
COXpaHeHVEeM HUCXOOHBIX
THM/PROP/COND/MODEL/NUM/PHY-HYP/EMP-PLAN/OPEN/ABSTAIN. PemakuuoHHas
cOOpKa He MOBHIIIAET CTATYC.

IIpocTrpancrBa u forward map

T3-LOC-057 - uctouHuk: tom3_v0_10.docx - paspen: 2. CeptupuumpoBaHHble npocTpaHcTBa u forward map
ITycts (X,d X) — mMeTpHuYecKoe IIPOCTPaHCTBO MomenbHBIX cocTostuui, (Y,d Y) — MmeTpudeckoe
IIPOCTPAHCTBO JaHHHEIX. CepTudUIUpPOBaHHOE COCTOSTHUE UMeEEeT BUT,

®opmyna T3-EQ-0091
x_cert=(x, Rep x, Dom x, D x, Cert x, Status x), Rep x=(R_x,I x,U x;D x).

IomycTuMbIH state sector ompenesnsieTcs: mepecedYeHrneM He3aBUCUMBIX BOPOT:
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dopmyna T3-EQ-0092
X adm={x€X : Dom(x)=PASS, D(x)=PASS, Ob(x)=0, Bridge(x)=PASS,
Status(x)#2ABSTAIN }.
Forward map siBinsieTCs 4aCTUYHBIM:
dopmyna T3-EQ-0093
M: Dom(M)CX adm — Y cert.
OOBbekT Y cert comepzKHUT HaHHBIE, €QUHUIIEI, covariance/noise model, calibration, selection u

immutable provenance. OTcyTcTBue m0060T0 0053aTEIbHOTO KOMIIOHEHTA HE KOMIIEHCUPYETCH
0GJIM30CTHIO0 YHUCETL.

Tabnuua T3-TBL-036 - tom3_v0_10.docx - 2. CepTucduumpoBaHHbie npocTpaHcTBa U forward map

O0BeKT Tun CMBICT

dbusmyeckoe/reoMmeTpUIECKOE

X state space COCTOSTHUE, TTapaMeTphl, IO/ UK
TPAeKTOPHUS
U3MEPEeHUs, IPU3HAKYU WU

Y data space b P

arperupoBaHHEIE Ha6n1011aeM1>1e

npencCKa3blBaeT OJaHHBIE U3

M forward map .
COCTOSIHUSI; He SIBJISIeTCS inverse map
. . . BBIOMPAET YCTOMYUBYIO BETBH IO
r regularizer/prior functional P y Y
00BSBIIEHHOMY IIPABUITY
noise/systematic budget B MmeTpuke
€ data tolerance /sy g p
dy
L MIpeIBapUTEIbHO 3aMOPOKEHHHBIH
T regularization gate beasap p
nopor I
3a7aéT 9KBUBAJIEHTHOCTh COCTOSIHUH,
G symmetry group

He PA3JIMYUMYI0 HaHHBIMHA

Onpepnenenue PredRep

T3-LOC-058 - uctouHuk: tom3_v0_10.docx - paspen: 3. OnpepeneHue petepMmmHuposaHHoro PredRep

Ona ceprudunupoBanHoro datum y u 3apaHee 3amaHHBIX €T omnpegenuM candidate
multifunction:

dopmyna T3-EQ-0094
C {e,t}(y)={x€eDom(M): d Y(Mx,y)<e, I'(x)<t, Gate(x)=PASS}.
TTonHBIE BEIXOM COOEPIKUT HEe TOJIhKO MHOXKECTBO:
dopmyna T3-EQ-0095

PredRep(y)=(C {¢g,t}(y), diam_G C, residuals, components, blockers, Cert pred,
Status pred).

3mecy diam G BriuucnsgeTrcs B quotient metric, ecnu mpuCyTCTByeT AoKa3aHHas symmetry
relation. CtaTycsl onnpenesieHEl TakK:

Tabnuua T3-TBL-037 - tom3_v0 _10.docx - 3. OnpepneneHue gerepMmuHupoBaHHoro PredRep

Brixop YciaoBue Pa3pelniéHHasi HHTepPIpeTalust

SINGLETON onHHuquotlent—class U IIpolenias TOYeyHas I:‘\leKOHCprKHI/IH B
YCTOMYUBOCTh 3as1BJICHHON MOMeu

SET-VALUED HECKOJIbKO COBMECTUMEIX KJIaCCOB, BO3BpalllaeTCcsI BCE MHOXKEeCTBO, 6e3
oraMeTp =d_max CKPEITOTr0 BEIOOpa

ABSTAIN-EMPTY candidate set mycT MOL€eJib/IaHHbIe/TIOPOT HECOBMECTUMEBL

iameter>d max “Iu MHOXKECTB

ABSTAIN-WIDE SRS sl 0KECTBO HeJoCTaTOYHas UAEeHTUDULIUPYEMOCTD

HeOorpaHU4YeHHO

Kypnvwes MBaH bopncoBuny - KanuHuHrpag - 2026 | 82




BA30BbIA MPOEKT KLT-RBD : TOM Il - T3-FREEZE-v1.0

YcioBue Pa3peiniéHHasi HHTepPIpeTausi

D/Dom/bridge/provenance/status
TTOBPEXKOEHBI

ABSTAIN-GATE BEIUKCJIEHVE He aBTOPU30BaHO

PucyHok T3-FIG-027 - tom3_vO0_10.docx

PredRep Kak paccsoeHne cepTudPMuMpoBaHHbIX KAHOWAATOB

BA3A OAHHbIX Y_cert

Habnogaemele nakeTsl Y ¢ units, calibration, covariance, selection n immutable provenance

Y A 4 A 4 A 4

e ™ ¢ ™ e ™ ~ N
FIBRE A FIBRE B FIBRE C FIBRE D
Rep1, Rep: small diameter three branches quotient empty incompatible unbounded / unstable no
PASS unresolved SET D/Dom ABSTAIN c_M ABSTAIN
\. J - J \_ J . J

Hw opuH scalar score He uMmeer npaea CKpbITh NYCTOTY, HEOAHO3HAYHOCTbE WJ/IHN HecTaOuJIbHOCTb BOJIOKHA.

PucyHok 2. BoaokHa PredRep Had cepmuguuupo8aHHbiMu nakemamu OaHHbIX.

KoMmmakTHOCTB M closed graph

T3-LOC-059 - ucrouHuk: tom3_v0_10.docx - paspen: 4. Cyuw,ectBoBaHue, KOMNakTHOCcTb U closed graph
Teopema T3-PRED-1 [THM-COND]. IIycte X adm KoMHOakTHO, M HeOpepelBHO Ha
Dom(M)=X adm, I:X adm-(—w,+~] HUXKHe IIOJIyHEIpPEepHIBHA, a MHOXecTBO Gate=PASS
3amMkHyTO. Torga s Kaxporo (y,g,t) MHOXkKecTBO C_{g,T}(y) KOMIIAaKTHO UJTU IIYCTO.

IokazaTtenscTBo. YcmoBussi d Y(Mx,y)seg, TI'(x)st u Gate=PASS 3amaloT 3aMKHYTHE
mogMHOXkecTBa X adm. Mx mepecedueHHe 3aMKHYTO B KOMIAkKTHOM X adm, cjieoBaTelIbHO
KoMmakTHO. HemmycToTa He ciieqyeT U3 TOIOJIOTUY U IIPOBEPSETCS OTHEIbHO. []

Teopema T3-PRED-2 [THM-COND]. IIpu Tex ke rumnore3lax rpadp multifunction (y,e,1)»C {g,1}
(y) 3amkHyTr. Ecnm X adm KOMIIaKTHO, 3TO HAET upper semicontinuity B cTaHmapTHOM
METPUYECKOM CMEICIIE.

[loka3aTenbCTBO MOCJIENOBATEIBHOE: €C/IM ITapaMeTpPhl M KaHOUAATH CXOOSTCS, HEIPEPHIBHOCTD
M, HUXKHSSI TOJTYHETTPEPHIBHOCTE ' ¥ 3aMKHYTOCTh Gate COXpaHSIOT BCe HEPABEHCTBA B IIPEETIE.
O

OrPAHU4YEHME. Upper semicontinuity 3anpeiiaeT BHe3aHOe MTOIBJIEHUE OaJIEKUX KaHIUIATOB
IIpYU MaJioM BO3MYILIEHMH, HO He TapaHTUPYeT lower semicontinuity. BeTka MoXXeT uC4e3HYTh Ha
TrpaHulle OTPaHUYEHUN.
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HNpenTudunupyemMocTb

T3-LOC-060 - ucrounuk: tom3_v0_10.docx - paspen: 5. UpeHTUDULUNPYEMOCTb U KOJINHECTBEHHbIE OLLEHKH
OOrryHAsT MOEHTUQUIMPYEMOCTb O3HAa4YaeT HHBEKTUBHOCTE M Ha X adm. Ecnu pelictByet
symmetry group G, ¢pusmuiuecku KOPPeKTHON MOXKeT OBITh TOJIEKO quotient-identifiability:

dopmyna T3-EQ-0096
Mx=Mx" = [x] G=[X] G.
KonnuecTBeHHas NOeHTUPUIINPYEMOCTD 3a0a€TCSI KOHCTAHTOM ¢ M>0:
dopmyna T3-EQ-0097
d YMx,Mx) =zc Md {X/G}([x],[xX]) 0aax,Xx 8 3asi18/1eHHOM ceKmope.
Teopema T3-PRED-3 [THM-COND]. Ins m06010 y:
dopmyna T3-EQ-0098
diam {X/G} C &(y) = 2¢/c M.
Ecnu ucTuHHOE COCTOSTHME X* IMopoxXkaaeT y*=Mx*, HabmogaeTca y ¢ d_Y(y,y*)<6, a xeC &(y), To
®dopmyna T3-EQ-0099
d_{X/G}([x][x*]) < (e+6)/c_M.
IToka3aTenbCTBO ClenyeT U3 TPEYroJIbHOTO HEPABEHCTBA B Y ¥ KOJIMYECTBEHHOU HUXKHEU OL€HKU
M. O
PucyHok T3-FIG-028 - tom3_vO0_10.docx

NpoeHTMPUUMPYEMOCTb: C)KaTUe BOJIOKHA OaHHbIX

- N 4
KOJINYECTBEHHO MAEHTN®VNLUUPYEMbIN HEWAEHTUOULUPYEMbIN CEKTOP
CEKTOP cylecTBYIOT XX’ ¢ Mx=Mx' HyneBoe HanpasneHne uam
d_Y(Mx.Mx) = c M d_X([x].[x']) ogu+ data-ball = orpaHudeHHoe symmetry orbit 6e3 quotient/HoBoro usmepeHus: SET / ABSTAIN

state-fibre diam Ce(y) < 2¢/c_M

A 4

\ / \ /
\ 4 h 4
g N {
QUOTIENT REPAIR STABILITY CERTIFICATE
X ~_G X' mageHTudMumpyeTca Knacc [x], a He noise & + tolerance € d_X([x1,[x*]) = (e+8)/c_M
MPON3BOJIbHBIV NMPeACTaBUTENb TO/bKO B 3aABJIEHHOM CEKTOpe
. / A S

PucyHoxk 3. Ordinary, quotient u KoauuecmeeHHasA uéeHmupuuyupyemocms.

Perynasipusanusi

T3-LOC-061 - uctouHuk: tom3_v0_10.docx - paspen: 6. Perynapusauus u 3anpet CKpbITOW CKasnapusauum

ITpu HeyCTOMYMBON MM HEeNOOIPedesIEHHON MHBEPCHUM [OIyCKAeTCs 3apaHee OObSIBIEHHBIN
BapuallMOHHBIN selector:

dopmyna T3-EQ-0100
R a(y)=argmin_{x€X adm} {d Y(Mx,y)? + aI'(x) }, a>0.

R o ocraérca set-valued, ecnu MuHuUMyM He enuHcTBeHeH. B nuneiinoM Hilbert-cektope c
I'(x)=||x||> # a>0 nony4yaeM equHCTBEHHOE DellleHNue
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®opmyna T3-EQ-0101
x_a=(A* A+al)~{-1}A*y.

OpHako o um [’ KOgUPYIOT BEIGOP YCTOMWYMBOCTH, TJIAAKOCTH wuau prior structure. OHu He
MOKAa3BIBAIOT, YTO BHIOPAHHBIN Minimizer ABIsIETCS €IUHCTBEHHBIM COCTOSTHUEM TTPUPO/HL.

REGULARIZATION FIREWALL. CnenyeT xpaHUTh OOHOBpeMeHHO raw candidate set, regularized
selector ¥ 4yBCTBUTENBHOCTE K a. [IyOnuKamus OmHOM BRIOPAHHOM KPUBOM 6€3 MHOXKEeCTBa
aJIbTEPHATUB 3allpelleHa.

6.1. JeTtepMuHupoBaHHbIN tie-break

Ecnmu mnpaktuueckuit mHTepdelic TpebyeT omHOTOo wHOeHTU(UKATOpa, pas3pelraeTcs TOIbKO
3apaHee 3aMOpPOXKeHHBIM lexicographic tie-break mocne coxpaHeHUs [TOJTHOTO MHOXECTBa
makcuMmusaTopoB. Ero pesynbratr uMmeer ctatryc SELECTED-REPRESENTATIVE, a He
IDENTIFIED-STATE.

Reper-bundle kanauaara
T3-LOC-062 - uctouHuk: tom3_v0_10.docx - paspen: 7. Reper-bundle n pokasaTtenbHbIi NacnopT KaHaupaTta
Hap X adm BBOOMTCS pacciioeHue CepTU(PHUKATOB:
dopmyna T3-EQ-0102
1 Rep:E Rep—X adm, E Rep,x=Rep xxDom xxD xxCert xxStatus x.

PredRep Bo3BpalllaeT He TOILIE TOYKM, a CE€YEHMS ITOro pacciioeHusi Hapm candidate set. ns
KaXXOoro KaHaumaTta QUKCUPYIOTCS:

e source-card u immutable hash Bcex Bx0omos;

¢ Dom forward map u gedcTByoOIIMe GU3NYECKUe eqUHUIIH;

e Reper(R,1,U;D), A-medekT u CGI TOIBLKO B OIIpeOeIEHHEIX JOMeHaX;

e residual, regularizer value, obstruction/blocker list;

« identifiability class, quotient representative u diameter contribution;

e status vector (math, model, num, emp) o IpuUHIUITY CiTabeHnIero 3BeHa.

ITpepnoxenue T3-PRED-4 [PROP]. Yoanenue D, Dom unu provenance U3 0gHOI0 0013aTeIbHOTO
KaHaupmaTa He IIO03BOJIIET MOIda yYOaJiuTh TOJIbKO 3TOT 3JIEMEHT M IIPOOOJI2KUTh IIPEXKHUU BHIBOJ,
ecnu exclusion rule He GbINTa 3aMOpozKeHa 3apaHee. MHaye MeHsIeTCs caM inverse problem.

OT PEeKOHCTPYKIUHU K IPOTHO3Y

T3-LOC-063 - uctouHmk: tom3_v0_10.docx - paspen: 8. OT peKOHCTPYKLUU K A,eTEPMUHUPOBAHHOMY NMPOrHO3y
I[lycte E t:Dom(E t)CX adm—X adm — cepTtudunmpoBanHas oSBojwonusg, a Obs —
HabmongaTenbHEI agantep v0.8. Torma

dopmyna T3-EQ-0103
P t(yo)=0Obs(E t(C {g,T}(yo))).
Ecnu E t L t-munmmneso Ha candidate set, To
dopmyna T3-EQ-0104
diam E t(C) = L _t diam C.

ITocne HabmomaTensHOM KapTe ¢ Lipschitz constant L Obs momygaem diam P t<L Obs L t diam
C. OTa olleHKa IepeHOCUT HeOIpeeIEHHOCTh, a He YHUUTOXKAaeT eé.
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PucyHok T3-FIG-029 - tom3_vO0_10.docx

PeKOHCTpPYKUUA # dBONIOUUA = HaOnopaemoe cobuiTHE

' ™ ' ™ ' ™
RECc(yo) E_t OBS
COBMECTUMBIE COCTOSIHNRA YacTu4HbIN evolution map flow npubopHas kapTa units -
Reper + D/Dom set-valued / relation Lipschitz certificate selection covariance -
inverse provenance
> >
\. J/ \. J \. J/
- ™ s
MATEMATUYECKWN NMPOrHO3 DOPU3BNHECKOE COBbITUE
P_t(yo)=0bs(E_t(Rece(yo))) MHO>KecTBO TpebyeT peasibHoro future observation,
[OMycTUMbIX BbiXxoAoB + certificate He EMP-OBS npegperucTpaLun N He3aBNCUMOKN MPOBEPKN.

bes Hux ctaTyc MODEL/EMP-PLAN.

PucyHoxk 4. Tpu He3asucumblix waea: inverse reconstruction, evolution u observable adapter.

DPUSNYECKASA FPAHULLA. P t(yo) ecTs MOTEIFHOE MHOXKECTBO OyAyIINX HAOTIOOaeMbIX.
dusnyeckoe COOBITHE BO3HMKAET TOJIPKO KaK peanbHO moydeHHbr EMP-OBS mocrne
IpemperucTpanuy U He3aBUCUMOI'O 3allyCKa.

KonTprnnpumepsl

T3-LOC-064 - uctoyHmk: tom3_v0_10.docx - paspen: 9. KOHTpnpuMephbl U 3anpeLiéHHble COKpalleHUusa
Ta6nuua T3-TBL-038 - tom3_v0_10.docx * 9. KOHTpnpuMepbl U 3anpeLLéHHble COKpalleHus

KoHTpnnpumep Pa3psIB KOppeKTHLIN BHIXO0
TIpoexnus M(x1,X2)=X1 X2 MIOJIHOCTBHIO HEBUOUM SET/ABSTAIN; TpeGyercs HoBoe
u3MepeHune
M(x)=x2 Ha R X ¥ —X HepPa3TuIuMBL quotient |x| nu6o gBe BeTBU
Rank-deficient A cyuectByeT ker A=0 HeT finite ¢ M; point estimate 3anpemén

regularizer BeIOMpaeT rinagkyo, HO

sensitivity analysis u status MODEL
HEBEPHYIO BETBb

CIUIIKOM CHUIbHBIN I

C e(y)=2 NaHHbIE HECOBMECTHUMEL C ABSTAIN, a He Onuxkarmas ygo6Has
&Y MOJIEeJIbIO/TIOPOrOM HUCTOPUS
Disconnected candidates HECKOJIPKO TPUYHUHHEIX PEKHUMOB BC€ KOMIIOHEHTHI COXPAHSIOTCS

BETBb BbI6paHa IIoCJjie IpoCcMoOTpa

Post-hoc tie-break
MaHHBIX

HeagoIyCTUuMas IIOCTCEeJIeKIUuA

Future singleton OfHa MOfelbHas TPAeKTOPHUS He EMP-OBS 6e3 peanbHOro n3MepeHus

CeprudHukaT nerepMmuHUPOBaHHOTO0 PredRep

T3-LOC-065 - uctouHuk: tom3_v0_10.docx - paspen: 10. BeiuuncnurenbHbin ceptucpukart T3-PRED-NUM-001
CepTI/I(bI/IKaT BEITIOJTHEH Ha CUHTETUYECKNX KOHEYHOMEPHEIX MOOEJIAX. OH IIPOBEPSAET d)OpMan:I u
gate logic, Ho He Banmupoupyet V¥P, pusudeckuit forward map unu Oygyiire COOBITHS.
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Ta6nauua T3-TBL-039 - tom3_v0_10.docx - 10. BeiuucnurenbHbin ceptucdukat T3-PRED-NUM-001

IIpoBepka Pe3yiabTar max error
gi‘;f:;;fc;";;o”“e BXOMUT B 200072000 0.0
OueHka guaMmeTtpa 2g/c M 2000/2000 0.0
Onenka ommbku (e+6)/c M 2000/2000 0.0
Nullspace = ABSTAIN 2000/2000 -
Quotient-identifiability x~—x 2000/2000 4.998224056862455e-13
TlocnemoBaTenbHast 3aMKHYTOCTh 2000/2000 0.0
Lipschitz stability nerTpa 2000/2000 0.0
Tikhonov normal equations 2000/2000 1.6081299573048837e-13
IeTepMuHUpOBaHHHIM tie-break 2000/2000 -
IlycToe mHOXkecTBO = ABSTAIN 2000/2000 -
Diameter gate 2000/2000 -
TlepeHoc nuaMeTpa uepes flow 2000/2000 0.0
Set-valued composition 2000/2000 -
Weakest-link u event firewall 2000/2000 =
Hash-linked provenance 2000/2000 -

dopmyna T3-EQ-0105

Hmoeo: 30000/30000; status=NUM; EMP-OBS absent.

YTO OOKA3bIBAET CEPTUD®UKAT. KoppeKTHOCTh peann30BaHHBIX KOHEYHOMEPHHIX POopMYyII,
algebraic bounds, set gates u provenance logic npu dukcupoBanuoMm seed 20260726.

YEro OH HE O OKA3bIBAET. CymiecTBoBaHNEe (pH3U4YE€CKOT0 COCTOSIHUSA V¥P, IpaBUIbHOCTD
KoHKpeTHOro forward model, BeposiTHOCTE OyAyI1ero COOBITUS UJIM HEe3aBUCUMYI0 SMIUPHUYECKYIO

IIPOBEPKY.
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I''maBa 17. Ctoxactuueckuu PredRep u npocrpaHcTBa
TPAeKTOPHH

T3-CH-17 - master locator - T3-EDIT-v0.17

IlousiTHOE BBeaeHMeE K I'JIaBe

T3-EXPL-17 - nosacHsaowmn 6nok - T3-EDIT-v0.17

Kaxk pacmuputs PredRep Ha ciydail cnydalHBIX TPAeKTOpUM, He
BBEIZIaBasi BHIOPAHHYIO BEPOSITHOCTHYIO MOMEIh 38 IPUYNHHYIO UCTUHY?

LLEHTPAJIbHbIA BOMPOC

CroxacTtuyeckuii PredRep XxpaHUT ceMelCTBO OONIyCTUMEIX path laws,
MNPOCTON CMbICA transition kernels u ¢punbTpoB. HeeguHCTBEHHOCTL 3aKOHOB
coxpaHseTcs Kak SET-LAW.

s koneuHno#t Markov chain generator Q 3apaét P_t=exp(tQ). Ecnu
MWUHUMAJIbHbI NPUMEP OaHHBIE HEe PA3/IMYalOT OBa OOIYyCTUMEIX Q, IPOTHO3 HOIKEH
comepzxaTth 00e MepHl u probability envelopes.

O6wektamu sBrstiorcs filtered probability space, kernels K t, path

OHTOJIoTWA measures P, generator L, martingale problem u observation likelihood.

CyuiecTBOBaHUE/€IVHCTBEHHOCTh yCTaHaBIuBaloTcsa well-posedness
rHOCEOJIOrns martingale problem; update - HopMmupoBkoii evidence Z t; calibration -
held-out unu BHeUIHEH TPOBEPKOM.

PesynbTaT nposiBnsieTcs Kak predictive distribution, interval/envelope u

DdEHOMEHOJIOIrns X .
posterior family, a He Kak ogHa rapaHTUPOBAHHAS TPAEKTOPHUSI.

Crol onmMCHIBAET IITyM, CIIy4daliHble IIepeXxobl, HEOIIPENEeNEHHOCTh

D®U3UYECKUN CMBICI
ImapaMeTpPoOB U HEMOJIHYI0 HabII0maeMOCTh.

Posterior 3aBucuT oT Mofesnu u prior; calibration He moka3wiBaeT causal
mechanism; BepOsiTHOCTb He paBHa (pU3NIECKON HEOOXOTUMOCTH.

ABTopckuM sBisieTcsa StochPredRep ¢ pa3menbHBEIMU aleatoric,

ABTOPCKAS HOBUSHA epistemic u structural uncertainties u weakest-link status.

Ctpositcsa path laws, martingale problem, ¢unsrpanus u calibration

MAPLUPYT IJ1IABbI
firewall. I'maBa 18 BeIIENSIET U3 3TOTO CIIOST PeOKUE MEePEXOMIHI.

PedakuuoHHas ¢pyHkuua T3-EXPL-17: obaeeyumb umeHue 2aaevl 17 «I'n1asa 17. Cmoxacmuueckuti PredRep u
npocmpaHcmea mpaekmoputi» 6e3 uameHeHus eé popmasavHuvix onpedeseruli, Dom/Cod u dokazamenbHbix
cmamycos.

CTATYC I'’J1ABbl. CogepzkaHue Ir1aBbl UMIIOPTUPYETCSA U3 KOHTPOJIBHEIX ToUueK Toma III ¢
COXpaHeHUEeM UCXOOHBIX
THM/PROP/COND/MODEL/NUM/PHY-HYP/EMP-PLAN/OPEN/ABSTAIN. PegakiinoHHas
cOOpKa He IIOBHIIIAET CTATYC.

BeposiTHOCTHBIM HOCHTEJIb

T3-LOC-066 - uctoyHuk: tom3_v0_11l.docx - paspen: 2. BepoAsTHOCTHbIN HOCUTENb U oNpepesieHne
StochPredRep

Ilycth (E,&) — ctanpmapTHOe OopesieBCKOoe IpocTpaHcTBO cocTtosuu, Q=D([0,T],E) mu6o E~{O,...,n}
— TmpocTpaHCcTBO TpaekTopud, X t(w)=w(t) — KoopmumHATHEIM mpouecc, a & t=o(X s:s<t) —
ecTecTBeHHas punbTpanus. CeprudunmpoBanHbiil stochastic datum comepzxkur:

e HauanbHOe candidate set C_{g,t}(yo) u3 T3-PRED-v0.10;

e mapamMeTpuydeckoe ceMmercTBo ® adm u Reper/Dom/D pis Kaxpmoro 0;

e transition kernels K {s,t} nmu6o generator L._6;

¢ observation kernels G t(dy|x) u calibration contract;

¢ immutable provenance, code hash, random seed policy u status vector.
dopmyna T3-EQ-0106

2 {0:T}yo) = { P_{x,0} : x€C_{&,T}(y0), 0O adm, Gate(x,0)=PASS }.
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[MTonHBIV BEIBOL OIIPEHENAETCS KakK:
®opmyna T3-EQ-0107
StochPredRep(yo) = (# {0:T}, p, p, predictive sets, filter, calibration diagnostics, blockers,
~ Cert _stoch, Status stoch).

Ta6auua T3-TBL-040 - tom3_v0_11.docx - 2. BepoATHOCTHbIW HOCUTeNb U onpepeneHune StochPredRep

BruIixon YcinoBue Pa3peniéHHasi HHTEPIpPeTalus
SINGLE-LAW & COIepzKUT OOWH 3aKOH C IOKa3aHHOW | eQUHCTBEHHLIN MOOEIbHEIN law; He
well-posedness EMP-OBS
SET-LAW HECKOJIPKO COBMECTHUMBIX 3aKOHOB UJIM | BO3BpPAIlaeTCsI BCE CEMEUCTBO U

HeuneHTUGUIUpyeMble TapaMeTPHL envelopes

ABSTAIN-EMPTY HET [OIyCTHMOTO 3aKOHa MopieNh, lanHble uimm bridge

HECOBMECTUMBI
HeT
ABSTAIN-ILLPOSED CyllIeCTBOBaHUSI/U3MEPUMOCTU/HOPMHUD | BEIBOJ 3aIIpElLIEH

OBKU

ABSTAIN-UNCAL KanuOpoBKa o06sizaTenbHa, HO probablllty He aBTOPHU30BaHa OJIst
OTCYTCTBYET empirical use

PucyHok T3-FIG-030 - tom3_vO0_11.docx

CroxacTtuyeckuu PredRep: ceptudpmunmpoBaHHaa Leno4yKa 3aKOHOB

C(yo) - ©_adm = K/L - [I_path Obs
KaHOUpaThbl ceMelCTBO Mogenen aapa U reHepaTophl 3aKOHEI TPAaeKTOPHiiBaKOHEI HabmiogaeMeIxX
SINGLE-LAW SET-LAW ABSTAIN
OWHCTBEHHbIA 3aK0 CeMenCcTBO 3aKOHOB BOpPOTa He 3aKPpbIThl

Hwu path law, Hu posterior, HU probability envelope He aBnsoTcs HabnwAEHHBIM By AyLIMM coBbITUEM.

PucyHok 1. Ckeo3HoU KoHmMpakm cmoxacmuyeckoz2o PredRep.
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Transition kernels u path laws
T3-LOC-067 - uctouHuk: tom3_vO0_11l.docx - paspgen: 3. Transition kernels u 3akoHbl TpaekTopumn

Markov kernel K(x,B) uamepum 1o x Ojist KaXagoro BEE 1 ABiIsIeTCa BEPOSITHOCTHOM Mepou 1mo B mnsa
Kaxmaoro X. [I71st gUCKPeTHOT 0 BpeMeHHU 3aJaéTCs ITocaenoBaTenbHOCTh Ko, Ki,... m HauanbHas Mepa Jlo.

dopmyna T3-EQ-0108
P(Xo€dxo,...,X nedx _n)=po(dxo)]] {k=0}"{n-1}K k(x_k,dx {k+1}).

Teopema T3-STOCH-1 [THM-PRIOR/IMPORT]. Ha cTaHOapTHHIX HU3MEPHUMEIX IIPOCTPAHCTBAX
HaydallbHasi BEPOSITHOCTL M IIOC/IENOBATENbHOCTh M3MEPUMBIX BEPOSITHOCTHHIX SOEp ONpPeHessioT
€OUHCTBEHHYI0O MepPy Ha IIPOCTPAHCTBE IIOCIENOBATENbHOCTEN C 3aJaHHBIMM KOHEUYHOMEPHBIMU
pacupemeneHusiMu. IJTO Kiaccudeckasi lonescu-Tulcea construction; B HacTosIleM BBIIIYCKE OHa
CITyKUT TOJILKO MaTeMaTU4eCKUM carrier path law.
IOns ogHopopHoro sapa K Chapman-Kolmogorov contract umeeT Bupg

®dopmyna T3-EQ-0109

K~{m+n}(x,B)=f E K~m(x,dz)K™n(z,B).

IMTpennoxenne T3-STOCH-2 [PROP]. [I1st BeposiTHOCTHBIX Mep 1,V 1 Markov kernel K:

dopmyna T3-EQ-0110

[|luK=vK]||_{TV} < ||p—v||_{TV}.

ITpu koadpdunuente NobpymmHa 6(K)=sup {x,x}||K(x,)—K(’,-)|| {TV} nonygaem ycunenune

®dopmyna T3-EQ-0111

[|uK—vK||_{TV} = 6(K)||[u—p||_{TV}.

OIrPAHUYEHME. CxoguMocCTh uiIu contraction pacrmpemesieHni He 03Ha4YaeT IPUUYUHHOTO 3a0LIBaHUSA
MCTOPUH. DTO CBOMCTBO BHIOPaHHOTO transition kernel u meTpuku total variation.

3.1. CeMenCTBO 3aKOHOB BMECTO CKPBLITOM CMECH

Ecnu x u 0 He upnenTudunupoanb;, StochPredRep xpaHUT ceMeiCcTBO ¥, a HEe IPOU3BOIbBHYIO CMECh.
Ons cobuiTuSa A:

dopmyna T3-EQ-0112
Pp(A)=inf {PEAP(A), P(A)=sup {PEAP(A).

ITepexom kK emuHCTBeHHOM cMmecu [P 0 w(dO) pmomycTuM muImb TIPU OTHOEJIBHO OOOCHOBAaHHOM M
3aMOpPOXKEHHOM Bece w. MlHadue OH CKPEITHO 3aMeHseT epistemic uncertainty Ber6opom prior.
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Martingale problem
T3-LOC-068 - ucrtounuk: tom3_v0_11l.docx - paspen: 4. Martingale problem un well-posedness gate
Ha kaHoHMuyeckoM path space 3amaguM JIuHEHHBIM omepaTtop L ¢ obmacteio %(L). BeposaTHOCTHas
Mepa P pemtaeT martingale problem (L,1), ecnu Xo~1 u mns kKaxporo f€ (L) mpotiecc
dopmyna T3-EQ-0113

M = f(Xt) — f(Xo) — [o* Lf(Xs) ds
apnsercsa (¥ t,P)-maprunranom. Well-posedness o3Ha4YaeT cCyllleCTBOBaHME U €OUHCTBEHHOCTH B
3aKO0He [OJI KaX[0¥ OOIIyCTUMOM HadalbHOU MEpHI.
Teopema T3-STOCH-3 [THM-FINITE]. Ecnu E konHeuHo, Q=(qi) yzmoBneTBopsieT (ij=0 mpu i#j u
di=—>_{j#i}di, To Pt=exp(tQ) sBnsieTCca enuHCTBeHHEIM stochastic semigroup, a martingale problem

ons (Q,p) well-posed. [Joka3aTenbCTBO CIIEAyeT U3 KOHEUHOMEPHON IUHEHHOM cucTeMbl KosiMoroposa
¥ eUHCTBEHHOCTHM matrix exponential.

B o0mieM OpoCTpaHCTBE COCTOSHUM CYIIECTBOBAHWE U €OWHCTBEHHOCTb CTAHOBSATCS OTHEIbBHBIMH
proof obligations. Ecnu pemenuit Het, orBeT ABSTAIN. Ecnu pemreHu# HECKONIbKO, monyctuMm SET-
LAW co BceMHu pelIeHHSIMH WIW 3apaHee 000CHOBaHHBIM Markov selection; mosuamuBbIf BEIGOP
OIHOT'0 PelleHUs 3alpellEH.

PucyHok T3-FIG-031 - tom3_vO0_11.docx

Martingale problem kKak wn03 CyLeCTBOBAHUA U €A UHCTBEHHOCTH

. ™

2?
HavanuHasa mepa B T2 = L (B EXISTENCE?
—— Zot LF(X_s)ds I
T e AIBNIAETCA MapTUHrasoM ~ l ~
e ~

UNIQUENESS IN LAW?

(. vy
~
HeT cyuwiecTBOBaHMA EcTb, HO HE € A MHCTBEHH Well-posed
- ABSTAIN - SET-LAW — Markov family

HeeOWHCTBEHHOCTL 3aKoHa HE JIeYUTCH CKPbIThIM BbIGOpOM «Haunbonee y,q06H0|7|» TpaeKTopMn.

PucyHok 2. Martingale problem kak dokazamenvHblll WA03.

DUSUNYECKASA TPAHULLA. Generator L KopupyeT JIOKaJIbHYIO CTOXaCTUYECKYIO JUHAMUKY BHYTPU
mopenu. Ero maTematudeckas well-posedness He mogTBepKOaeT, YTO COOTBETCTBYIOIIUY IIPOIIECC
peanusyeTcsi IPUPOOH.
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CroxacTtudyecKasi GuabTpanmus
T3-LOC-069 - ucrtouHuk: tom3_v0_11.docx - paspen: 5. Observation kernel n croxacTtuiyeckas counbrpauus

ITycte K t(x,dx’) — transition kernel ckpriToro cocrosiausi, a g t(y|x) — mioTHOCTb observation kernel
OTHOCUTEJIbHO 00bSIBIEHHOM MepHl. [ mpeneinyiero ¢dunbrpa n_{t—1}:

dopmyna T3-EQ-0114
o (dx)=[ Ki«(X',dx)m-1(dx’),
dopmyna T3-EQ-0115
Zi=[ gu(ye|x)me=(dx), m(dx)=ge(ye|x)m(dx)/Z:.
IMpennoxenue T3-STOCH-4 [PROP]. Ecnu Z t€(0,«), update onpenenser BeposiTHOCTb. Ecnu Z t=0,

O6eckoneueH nubo likelihood He ceprudumypoBaH Ha melicTByiomleM Dom, KOPPEKTHBIM pe3yiabTaT —
ABSTAIN.

ITpu cemericTBe mopmesieit ® adm oOGHOBISAETCA Ka’KOBIM AOMYCTUMBIM 3aKOH OTHenbHO. Averaged
posterior pas3peliéH TOJIBKO IIpU [OoKa3aHHOM weight/prior contract. M3meHeHue prior mocre
IIPOCMOTPa pe3yJibTaTa SIBASIETCS MOCTCEIEKITUeH.

PucyHok T3-FIG-032 - tom3_v0_11.docx

Prediction-update uMkn m pokasaTtenbHbI W03 HADAIOAEHUA

n_{t-1} N n_t=n {t-1}K t 5 g_t(y_t|x) N mtogtn t
npenbioyLUA 3aKOH prediction observation kernel posterior/filter
Zt>0 Z t = 0 unm likelihood

He cepTUdhMLMpPOBaH

HPPMMpOBKa ofnpegeneHa — ABSTAIN

Bayesian update KoppeKTeH TONbKO BHYTPU 3adaHHOW MOAENN; posterior He AoKa3bliBaeT eé PU3NYECKYI0 MCTUHHOCTD.

PucyHok 3. Prediction-update yuka u zero-evidence gate.

5.1. Tpu KaHa/Ia HEeOIpeaeIEHHOCTH

Ta6nuua T3-TBL-041 - tom3_v0_11.docx : 5. Observation kernel u ctoxacTuueckasa cunbTpauus

Kanan CMbICT XpaHHMBIH 00BEKT
Aleatoric pasbpoc BHyTpHu dukrcupoBanHoro P | Var P unu conditional entropy
Epistemic paznuune Mexny PeZ probability envelope, model spread
Structural HEOIPEAEICH Dom, bridge, blocker / ABSTAIN

likelihood unu causal adapter

s cmecu Bernoulli-mapaMeTpoB BEIIONIHSIETCS pa3noxkeHue total variance:
®opmyna T3-EQ-0116

p(1—-p)=E[p(1-p)] + Var(p).

ITepBoe cnaraemoe sBisietrcs aleatoric, BTopoe — epistemic oTHocuTenpHO BRIOpaHHOM mixing law.
ITpu oTcyTcTBHMEU 060CHOBaHHOU mixing law coxpaHsieTcs interval/envelope, a He omHO YHCITIO.
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KannﬁpOBKa H proper scores
T3-LOC-070 - uctounmk: tom3_vO0_11l.docx - paspen: 6. KanubpoBka, proper scores u empirical gate

[ns mocmemoBaTenbHOCTH OuHapHBIX COOBITHM O i€{0,1} ¥ HPOTHO30B p i yCJIOBHE uOeaJIbHOMU
KannOpPOBKH 3aIllMCLIBAETCS KakK

dopmyna T3-EQ-0117

E[O i | p_i=pl=p.
OMnupuyeckas KanubpoBKa IIPOBEPSETCS TOJIBKO Ha 3apaHee OTHEJIEHHBIX HAaHHBIX C 00bABIEHHBIMU
bins unu calibration model, confidence procedure u multiplicity control. CurTeTH4eckas cCUMynauus
U3 TOU XKe MOIeJiu IpoBepsieT KoM, HO He BHeIIHU calibration status.
Brier score:

dopmyna T3-EQ-0118

BS(p,0)=(p—o0)>.

Ina wucturHOM Bernoulli-BeposiTHOCTH P oOXupaeMblii Brier score mnpu cooOmeHHWW ( paBeH

p(q—1)?+(1—p)g? ¥ eMUHCTBEHHO MUHUMUIUPYETCS P =p. B ob11em ciydae cTporo proper scoring
rules nooIpsioT YecTHEIN probabilistic forecast, Ho He ycTanaBnuBaloT causal mechanism.

Tabnuua T3-TBL-042 - tom3_v0 11l.docx - 6. KanubpoBka, proper scores u empirical gate

Yposensnb TpedoBanue Cratyc
MODEL-CAL I&%};{gﬁgmo BHYTPU T€HEPATUBHOM NUM/MODEL
INTERNAL-CAL held-out split To# x&e mporpaMmbl EMP-PLAN/BHYTpEHHUHK

HEe3aBUCHUMELIN HaOOp U 3apaHee

EXTERNAL-CAL .
3aMOPOXKEHHEBIM IPOTOKOJI

EMP-OBS 1nipu ucnoTHeHUU

addeKT BMelIaTeENbCTBA U

CAUSAL
ugeHTUGUKAIYs MexaHu3Ma

otmenbHBIM causal bridge

PucyHok T3-FIG-033 - tom3_vO0_11.docx

Probability model = causal truth

BEPOSITHOCTHBbIN C/ION MPUYNHHBLIA CON

* interventions
e structural assumptions
e exclusion restrictions
* transportability
e causal identification
¢ independent test

e transition kernel
e path law
* posterior/filter
e calibration
* proper score
e predictive interval

OTOE/IbHbIN
= |CAUSAL BRIDGE|®
[OPEN]

Ka!'lVIGpOBKa noaoTBepXOaeT YacToTHOe coryfacoBaHWve NporHo30B, HO He yCTaHaBANBaeT MeXaHW3M 1 HanpasneHne NpnynHbl.

PucyHox 4. Probability/calibration layer u omdeavHbill causal bridge.

CTATYCHBIW FIREWALL. Probability model # causal truth. Posterior # physical frequency 6e3
calibration. Calibration # intervention effect. Forecast skill # ontological nmogTBepxpmenue V*P.
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KonTprpumepsl

T3-LOC-071 - uctouyHuk: tom3_vO0_11.docx - paspen: 7. KOHTpnpuMephbl U 3anpeLyéHHble COKpalleHusa
Ta6nuua T3-TBL-043 - tom3_v0_11.docx * 7. KOHTpnpuMepbl U 3anpeLLéHHble COKpalleHus

KouTpnpumep

Hepomyctumoe saapo

Pa3psiB

oTpulaTesbHas BEPOSITHOCTb UIN
CcyMMa CTpoKHu #1

KOppeKTHLIH BBIXOI

ABSTAIN-KERNEL

Hynesoit evidence Z_t

HalOJIIoeHe UMeeT HyJIEBYIO
BEPOSITHOCTH ¥ BCEX COCTOSTHUM

ABSTAIN-OBS

HeepuHcTBeHHEINM martingale problem

HecKoIbKo path laws ipu ogroM L u p

SET-LAW, He hidden selection

OpHa kpacuBas sample path

peanu3anus BeiOpaHa u3 distribution

He IIOATBEePXKOaeT 3aKOH

Post-hoc prior

Beca Mojieie H3MeHeHEI II0Ce
pe3ynbTaTa

IIOCTCEeJIeKIUs; aHaJIn3 HeaBTOPHU30BaH

Xopommii Brier score

NIPOTHO3 IOJIe3eH

He moka3bIBaeT causal mechanism

CwmenieHnue uncertainties

epistemic spread ycpegHEH Kak
aleatoric noise

coxpaHsaTh family/envelope

[TapameTpuueckuii posterior

I/IJIeHTI/I(bI/IHI/IpyeMOCTB He NOKa3aHa

He 00bsABIIATH parameter truth

CepTudukar croxactuieckoro PredRep
T3-LOC-072 - uctoyHuk: tom3_vO0_11.docx - paspen: 8. BoiuncnutenbHbin ceptucdumkat T3-STOCH-NUM-001
CepTtudukar BBHIIONIHEH Ha CHUHTETHYECKUX KoHeuHOMepHBIX Markov/HMM wmopenax. OH npoBepsieT

anrebpy simep, path laws, martingale identities, filtering gates, proper-score identity u status firewall.
PeanbHBIE QU3UYECKUE UITH KOCMOJIOTUYECKHNE MaHHBIE HE MCITOJIb30BaUCh.

Tab6nuua T3-TBL-044 - tom3_v0_11.docx - 8. BeiuuncnurenbHbin ceptudukar T3-STOCH-NUM-001

IIpoBepka Pe3ynbrar max error
Markov kernel nonnegativity and row 2000/2000 4.4416-16
normalization ’
Chapman-Kolmogorov semigroup identity | 2000/2000 1.110e-16
Finite path-law normalization 2000/2000 1.110e-15
Discrete martingale conditional-
increment identity 2000/2000 5.641e-16
Finite-state generator semigroup and 2000/2000 8.257e-15
stochasticity ’
Total-variation contraction under a
Markov kernel AU )
Dobrushin coefficient bound 2000/2000 -
Hidden-Markov predict-update 2000/2000 3.331e-16
normalization .
Zero observation evidence triggers
ABSTAIN 2000/2000 -
Lower-upper probability envelope 2000/2000 B
validity
Aleatoric-epistemic variance 2000/2000 2.220e-16
decomposition :
Expected Brier score minimized at the 2000/2000 4.9996-04
true probability :
Exact Bernoulli calibration identity E[O| 2000/2000 )
pl=p
Invalid transition kernel triggers
ABSTAIN 2000/2000 -
Nonunique compatible path laws remain 2000/2000 )

SET-LAW
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IIpoBepka Pe3ynbTaTt max error

Weakest-link and EMP-status firewall 2000/2000 -

HUtoro: 32000/32000; status=NUM; MakcuMajibHas 4YuCIeHHasda omubka 4.999e-04; EMP-OBS
OTCYTCTBYET.

YTO OOKA3BIBAET CEPTUDPUKAT. KOppeKTHOCThL pealn30BaHHBIX KOHEYHOMEPHBIX (GOPMYII,
semigroup/kernel identities, probability envelopes, filter normalization u blocker logic npu
¢uKCUpOBaHHOM Kofe u seed.

YEINo OH HE OOKA3BbIBAET. dusuueckui stochastic carrier V*P, npaBuibHOCTE KOHKPETHOT O

generator/likelihood, He3aBUCUMYI0 KanuOPOBKY, IPUUYMHHYIO MHTEPIPETAIINIO U HACTYIIEHHE OyOyIITuX
COOBITUH.
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I''taBa 18. Penkue nepexoabl, 0apbepsl JeMCTBHSI H

MEeTacCTa0OM/ILHOCTH
T3-CH-18 - master locator - T3-EDIT-v0.17

IlousiTHOE BBEeJEeHHE K IjIaBe
T3-EXPL-18 - nosacHsaowmmn 6nok - T3-EDIT-v0.17

Kaxk oneHuBaTh pefkue epexonbl 1 MeTacTabuIbHOCTh, He IPUHUMAs
LLEHTPAJIbHbIA BOMPOC aCHUMIITOTHYECKUH ITI0Ka3aTelb 3a HaOIonEHHYI0 BEPOATHOCTD UIIN
NIPUYUHY?

Large deviations orieHMBaeT 3KCIOHEHIIUNAIEHYIO CTOMMOCTH
MNPOCTON CMbICA TpaekTopuu npu Majnom iryMe. Quasipotential u instanton moka3swiBatoT
Hauboee OENIEBLIM MOOENLHEIN IYTh K PEIKOMY COOBITHIO.

B mBoitHO# sime V=(x2-1)?/4 Gapbep oT -1 mo cemma 0 paBeH 1/4. 3To
MWHUMAJIbHbIA MPUMEP action barrier momenu; peanbHOe BpeMs nepexoma Tpebyer finite-g
TOMNPABOK U MaHHBIX.

CymectByioT path space, rate function I, action I {0T}, target set,
OHTOJIOrnsa . . . .
quasipotential V_A u set-valued instanton family.
FHOCEOJIOrUs LDP u .ex1t.asymptotlcs IOK@3EIBAIOTCS IPU PETyNIAPHOCTH
drift/diffusion, exponential tightness # KkoHTpone mpemesnos.

Pepkuit mepexomn MPOsIBIIAETCS KaK OIMHHOE ITpeObIBaHUE OKOJIO
®EHOMEHOJIOrnA MeTacTabUIIbHOTO COCTOSIHUS M KOPOTKUM ITepexo Yepes3 06/1acTh
MHHHUMAaJILHOTO action.

. AnmapaT nIpuromeH st (a30BRIX IEPEXOA0B, OTKA30B, aKTUBAIIMOHHBIX
®U3NYECKUIN CMBICA (DBl IPEE@LET PO ) pexon =
IIPOIIECCOB U PEOKUX KOCMOJIOTUYECKUX CIIEHAPUEB.
LDP exponent He siBNIsieTCs TOYHOM finite-sample BepoOSITHOCTHIO;
candidate instanton He sBnsgeTCa HabMIOOEHHON PU3UUECKON
TIPUYMHOU.

ABTOpPCKUM sIBJIsIeTCS BKJIoueHue large-deviation certificate B
ABTOPCKASl HOBU3HA Reper/PredRep/KLT-RBD nenouky ¢ nectaunei L0-L4 u ABSTAIN
gates.

OnpepenstoTcss LDP-carrier, action u quasipotential, 3aTem importance
MAPLUPYT IJ1ABbI sampling u finite-sample firewall. I'maBa 19 nmogkmo4YaeT peabHLIE
data adapters.

PedakyuonHasa ¢pyHkyusa T3-EXPL-18: o6ae2uumb umeHue 21a8vl 18 «['nasa 18. Pedkue nepexodul, bapvepbl
delicmeus u memacmabusbHOCMb» 6e3 U3MeHeHUs eé popmaibHbuix onpedeseHull, Dom/Cod u 0okazamenibHbiX
cmamycos.

CTATYC I'J1ABbl. CogepxkaHue IjlaBbl UMIIOPTUPYETCSA U3 KOHTPOJIBHEIX To4ueK Toma III ¢
COXpaHeHVEeM HUCXOOHBIX
THM/PROP/COND/MODEL/NUM/PHY-HYP/EMP-PLAN/OPEN/ABSTAIN. PemakuuoHHas
cOOpKa He MOBHIIIAET CTATYC.

LDP-carrier

T3-LOC-073 - uctouyHmk: tom3_vO0_12.docx - paspen: 2. LDP-carrier m nectHuua penkocobbITUMHOro BbiBOA,a
Ilycte Z & mnpuHUMaeT 3HadYeHUs B xaycmopdoBoM mnpocTpaHcTBe %, €l0, a La>[0,«]
TIOJIYHEeITpephIiBHA CHU3Y. CeMeNCTBO YOOBIETBOPSET IPUHIIAIY OONBIINX YKIOHEHHHM CO CKOPOCTBIO
1/e, ecnu st 6GOPEIEBCKOTO A BBHITIOTHSIOTCS HUXKHSISA W BEPXHSS OLIEHKH Yepe3 BHYTPEHHOCTb A° u
3aMbiKaHue cl A.

dopmyna T3-EQ-0119
—inf {x€A°} I(x) < liminf {€l0} € log P(Z €€A) < limsup {€l0} € log P(Z €€A) = —inf {xe€cl
A} I(x).
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Good rate function umeet KommakTHEIe mogypoBHU {I=c}. B path space ato TpeGyeT topology ledger
u exponential tightness; orparuyeHHOCT:E HOPMEI CaMa 10 cefe He 3aMeHsIeT KOMIIaKTHOCTb.

s HemrpepeiBHOTO F geiicTByeT contraction principle:
dopmyna T3-EQ-0120
JO)=inf{I(x):F(x)=y}, inf O=co.

B KLT-RBD kapra F moxet OviTh HaOmomaemoii, hitting functional, A-koopamuaTo# unm projection k
penepHoMy rpady. ¥V moiioca, pa3phiBa Uiu He3akKpeIToro Dom contraction gate He mpoxonuT.

Ta6nauua T3-TBL-045 - tom3_v0_12.docx - 2. LDP-carrier u nectHuua peaKocobbITURHOro BbiBOAA

YpoBeHb Verdict Crporasi rpaHuIia

LO IMPOSSIBLE-IN-MODEL target me nepecexaer
SUppoOrt/mOCTUKUMOE MHOXKECTBO

L1 FINITE-SAMPLE-RISK-BOUND €CTb coverage bound npu KOHEYHOM
BBIOOPKE

L2 EXPONENTIALLY-SUPPRESSED [IOKA3aH IOJIOKUTE bHEIA action
barrier; finite-e probability He mana

L3 CANDIDATE-RARE-TRANSITION Haiipen minimizer/instanton;
HaCTyIIJIeHHWEe He CliegyeT

L4 EMPIRICAL-EVENT COOBITHE 3aPEeTUCTPUPOBAHO
HEe3aBUCUMEIM Ha6J'IIO]IeHI/IeM

PucyHok T3-FIG-034 - tom3_vO0_12.docx

Large-deviation pipeline u penkoco6biTuinHbIN verdict

Law family P_& - Topology + Good rate | - Target A - Asymptotic
+ speed 1/¢ exponential tightness + contraction barrier c_A certificate
Lo L1 L2 L3 L4
IMPOSSIBLE FINITE-SAMPLE EXPONENTIAL LOW-ACTION EMPIRICAL
IN MODEL BOUND SUPPRESSION CANDIDATE EVENT

L2 He sBnseTcs finite-sample bound, L3 He sBnseTcs HacTynneHneM cobblTus, L4 TpebyeT HesaBncMoro HabnogeHus.

PucyHox 1. LDP pipeline u necmuuua L0O-L4. L2 He noOmeHsem L1, a L3 He noOmeHsem L4.
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Action functional

T3-LOC-074 - uctouyHuk: tom3_v0_12.docx - pasgen: 3. ManowymHana auHamuka u action functional
PaccmoTtpum Mmanomymuayo ouddy3uto Ha Ra:

®dopmyna T3-EQ-0121
dX t™e = b(X t™e)dt + Ve o(X t"™e)dW t, a(x)=0(x)a(x)".

HaubGomnee Ge3omacHast 3anuchk rate functional mcmomnb3yer control representation. [ns aGcomroTHO
HETIPEPBLIBHOTO MYTH @:

®dopmyna T3-EQ-0122

I {0T} @)= 1/2 inf {[fo” ||u_t||?dt : ¢ t=b(¢p t)+o(p t)u ta.e.}.

Ecnu gonyctumoro ynpasneHus HeT, I {0T}(@)=w. [Ipu HEBEIPOXKIOEHHO! a 3Ta (GopMyjia CBOOUTCS K
KBagpaTU4HOU dopme:

dopmyna T3-EQ-0123

I {0T}H@)=1/2fo" (¢-b(@), a(e)”™{-1}(¢-b(@)))dL.

TeopeMmHusIi cTaTyc moytHoro path-space LDP TtpebGyeT ycimoBuii Ha b, 0, HayanbHbBIE JaHHEBIE, topology
u exponential tightness. HacTosmmuii BBEIIYCK MMIIOPTUPYET KJIACCUUYECKYI0 TEOPEMY YCJIOBHO U
3aKpHIBAET TOIBKO KOHEUYHOMEDPHBIE UIEHTUYHOCTH U IBHYIO MOLEIb.
3.1. Quasipotential u instanton set

dopmyna T3-EQ-0124

V A(x)=inf {T>0} inf{I {0T}(¢): p(0)€A, p(T)=x}.
®dopmyna T3-EQ-0125
¢ D=inf {y€aD} V_A(y), # D=argmin_{y€oD,p} I {0T}(¢).

Ecnu # D copmep:XUT HECKOJIBKO IIyTell OOMHAKOBOM CTOMMOCTH, PenKoCOOBITHIHEIM PredRep
Bo3Bpaiaetr SET-PATH. CKpuITEIHM BEIGOP OOHOTO «Hambojee KpacuBOro» instanton samperéx.

ITpu cemeiictBe Mopmenedt 6€® adm xpanuTcsa action-barrier envelope ¢ D(0), a He HMCKYCCTBEHHO
ycpemHEHHBIN Gaphep. BecoBasi cMech OOMyCTUMAa TOJIBKO ITOCJIE OTHEMbHOT0 prior contract.

TYPE GATE. Associator amplitude, CGI unu A He gBISIOTCSA action aBToMaTU4YecKu. [JI9 MCIIOTh30BaHUS B
I {0T} TpebGyetcs ssBHas KapTa K state variable, drift, diffusion metric u egurUIIAM.
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[IBoMHasz siMa
T3-LOC-075 - ucrtounuk: tom3_v0_12.docx - paspen: 4. fiBHasa Mmoaesib A, BOMHON AAMbI
s mpoBepsiemoro MODEL-cekTopa 3adpukrcupyem overdamped Langevin equation:
®dopmyna T3-EQ-0126
dX t"e = -V (X t™e)dt + V(2e)dW t, V(x)=(x*>—1)%/4.
Touku x==*1 ABIAIOTCSI MUHUMyMaMu, Xx=0 — cemI0BLIM OapbepoM. B BEIOpaHHOM HOPMHUPOBKE action
paBeH:
®dopmyna T3-EQ-0127
I {0T}H@)=1/4[0" (¢ t+V (¢ t))*dt.
Ins peuxkeHus us a=—1 K cengmny s=0 reverse-gradient path ¢=+4+V'(¢) muMeeT cCTOUMOCTE:
dopmyna T3-EQ-0128
Tup=[{-1}"{0} V(x)dx = V(0)-V(-1)=1/4.
IO downhill trajectory ¢=—V'(p) action paBeH Hym0. TeM caMbIM B SIBHOM MOMEIU 3aKPhLIBAETCS
quasipotential barrier AV=1/4.
PucyHok T3-FIG-035 - tom3_vO0_12.docx

KBasunoreHuman u MetactabunbHbIA Nepexon B ABOWHON AMe

AV = V(0)-V(-1)=1/4

s=0
cenno / 6apsep

a=-1 b=+1
MeTacTabuabHbIA MUHUMYM BTOPOV MUHUMYM
dX = V' (X)dt + V(2e)dW E t_exit ~ (2n/v2) exp(1/(4¢))

MUHUMaNbHO-AEACTBYIOLAN NYTh ABARETCA BAPUALMOHHBLIM KAHAWAATOM, a He 3aperucTPUPOBaHHON hU3NYECKON NPUHIHON.

dopmyna T3-EQ-0129
PucyHok 2. [IgoliHaa ama: memacmabuabHblll MUHUMYM, ced10 u bapvep AV=1/4.
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MeTaCcTaOHU/ILHOCTD

T3-LOC-076 - uctounmuk: tom3_v0_12.docx * paspen: 5. MetactabunbHocTb U exit-time asymptotics

[Ipr cTaHOApPTHHEIX HEBHIPOXKOEHHHBIX yciaoBusax Freidlin-Wentzell Tteopus maér norapudmMuydecKuml
MacirTab BpeMeHHu BhIxofa u3 OaccetiHa D:

dopmyna T3-EQ-0130
lim {€l0} €logE at D™~¢ =c D.
s omHOMepHOU ABOMHON AMH Eyring-Kramers asymptotic yrounsiet prefactor:
®dopmyna T3-EQ-0131
E {-1} 1t D~e ~ [2o/V(|V'(0)|V'(—1))] exp(AV/e) = (2m/V2) exp(1/(4¢)).

OIrPAHUYEHME FINITE-£. CuMBOJI ~ SIBISIETCSI aCUMIITOTHKOM. be3 sBHOT0o remainder, quana3oHa € 1
KoHTposs discretization aTa ¢popMmysia He SBIIETCS TapaHTUPOBAHHOM BepXHEM WU HUXKHEU IpaHUulled i
KOHKPETHOTO 3aIlyCcKa.

5.1. V*¥P rare-transition bridge
Ta6nuua T3-TBL-046 - tom3_v0_12.docx - 5. MeTactabunbHocTb U exit-time asymptotics

KomMnoHeHT 3HayeHHe Ioka3aTejbHOE TPeOOBaHHE
Physical state x [3ATIOJTHIEMOE I10JIE] o nabmonaemas KOHurypams
KOOUPYeTCS
Small parameter € [SATIOJIHAEMOE ITOJIE] E€OVHUITLL U CII0CO0 KaJTMOPOBKY ITyMa
Drift b or potential V [3ATIOJIHSIEMOE IIOJIE] BBIBO/I 13 BAPHALMOHHOTO MPUHIIAIIA, a
He post-hoc fit
Diffusion o [BATIOJITHAEMOE ITOJIE] noise model u covariance
Target A / exit domain D [BATIOJITHAEMOE ITOJIE] olepalroHaIbHOEe COOBITHE U T'PAHUIA
Observation adapter [3ATIOJTHAEMOE IIOJIE] s [l o Bl AT I R AT B
U3MepeHue
Independent run [BATIOJIHAEMOE IIO0JIE] EXT-RUN wu blind protocol

I[lo 3amoyHeHWs ITHX IIOJIeW MOBOMHAS sMa OCTAETCS MaTeMaTW4YeCKMM witness, a He (GU3MYECKOH
MO[IeJIbI0 KOHKPETHOTO IIPOoIlecca.

5.2. HyneBble HaOII0MeHUS

Ecnu B N He3aBUCHUMBIX MCHLITAHUSX HE 3aperMCTPUPOBAHO HU OMHOTO COOBITHS, OOHOCTOPOHHSS
TOYHAas BEPXHSSA I'PaHUIA YPOBHS 1 —a paBHA:

dopmyna T3-EQ-0132
pU=I1-a~{1/N}.

CnemoBaTenbHO, zero count He mokas3wiBaeT p=0. [Ipu 3aBucumMocTH, adaptive stopping nnu weighted
simulation aTa ¢opmyna TpebyeT OTHETBHOTO PEMOHTA.

Importance sampling
T3-LOC-077 - uctoyHuk: tom3_v0_12.docx - pa3spen: 6. Importance sampling u rare-event simulation

ITyctek Tpebyetcss p=P(A), a Q — proposal law, 0OTHOCUTENHLHO KOTOPOTO P Ha cobwiTvu A aGCOMIOTHO
HempepsiBeH. [Ipu L=dP/dQ estimator

dopmyna T3-EQ-0133
p N=(1/N)X {i=1}"N1 AY i)L(Y i), Y i~Q,
sBJIsTeTCsT HecMelleHHbIM, ecnu likelihood ratio KoppekTeH um mHTEerpupyem. Zero-variance proposal
Q*=P(:|A) oOBIYHO HEU3BECTEH; IIpPaKTU4YecKas 3aJada COCTOUT B CHUXKEHUHM BTOPOTrOo MoMeHTa 06e3
noTepu support.
6.1. Gaussian tail witness
IOns P=N(0,1), A={Z=b}, Q=N(a,1):
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dopmyna T3-EQ-0134
L(y)=exp(—ay+ad?/2), E Q[1 {Y=b}L(Y)]=®(b).
dopmyna T3-EQ-0135
E Q[(1 {Y=b}L(Y))?]=exp(a?) ®(b+a).
Beibop a=b yMeHbmIaeT BTOpPO# MOMEHT [Ojiis b=2 B 4YHCIEeHHOM cepTudUKaTe. ITOT IPUMEP

IOKa3bIBaeT KOPPEKTHOCTh cXeMhbl B Gaussian witness, HoO He 3(HEKTUBHOCTD AJIE TPOU3BOIBHOTO V*P
target.

PucyHok T3-FIG-036 - tom3_vO0_12.docx

Importance sampling: peakoe coObiTHe 6€3 NnoAMEeHbl 3aKOHa

TARGET P PROPOSAL Q WEIGHT
penkoe A — A BcTpeyaeTcs Hauwie — L=dP/dQ
p=P(A) PIAKQ Z=1 AL
EFFICIENCY FAILURE GATE
U:B(;?ZS]iDPh:E)SS second moment post-hoc tilt / bad support
- + ESS + stability - ABSTAIN

N3meHeHMe Mepbl yckopsaeT BelYucneHue. OHO He MeHSIeT Lie/ieBYy 0 BEPOATHOCTL TOMLKO NMpu koppekTHoM likelihood ratio.

PucyHok 3. CmeHa mepul, likelihood ratio u mpu o6sa3amenbHbIX WAI03A.

6.2. Efficiency contract

¢ proposal u target event 3amopazxkuBatoTcst go confirmatory run;

¢ likelihood ratio Berumcnsiercst B log-domain u nmpoBepsieTcs Ha support;

e xpaHsaTCcs variance, second moment, effective sample size u weight diagnostics;

¢ adaptive tilt ucmone3yet oTmenpHEIH pilot 60 coxpaHseT KOPPeKTHYIO sequential validity;

e HeeIMHCTBEHHEIE instantons TpebyioT mixture unu dynamic scheme ¢ mokazaHHEIMU BECAMU;
¢ ycrienrHast cuMynsinus octaércss NUM, noka HeT He3aBucumoro EMP-OBS.
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PenkocoObITUMHBIM firewall

T3-LOC-078 - ucrtouHuk: tom3_vO0_12.docx - paspen: 7. Asymptotic, finite-sample u empirical firewall

PucyHok T3-FIG-037 - tom3_vO0_12.docx

Rare-event asymptotic # HaOnopéHHana pepkasa pusnyeckana NpUMUYMHa

MATEMATUYECKWUW CJIONA

* LDP n rate function
* action functional
¢ quasipotential
* exit-time asymptotic
e instanton set
¢ importance sampling

PHYSICAL

BRIDGE
[OPEN]

3SMIMUPUKO-NMPUYUHHBIA CJIONA

* u3MepuMbin target event

* calibrated sensor
¢ finite-sample coverage
* independent run
e causal alternatives
¢ replication

Manellh action He o3Ha4aeT «cobeITWE CKOPO NPON30MAET»; OTCYyTCTBUE HabnioaeHWiA He 03Ha4aeT probability=0.

PucyHok 4. MedcOdy mamemamuueckol asymptotic u ¢pusduueckum cobbimuem mpebyemcs omoeabHbll MOCM.

Tabnuua T3-TBL-047 - tom3_v0_12.docx - 7. Asymptotic, finite-sample u empirical firewall

CueHapuu

TTomoxXuTENbHEIN barrier

OIIHOO0YHBIA BHIBOI

coOpITHE 00BSIBIIEHO HEBO3MOXKHBIM

KOppeKTHBIH BBIXO[,

pazpemén Tonbko EXPONENTIALLY-
SUPPRESSED-IN-MODEL

Haiigen instanton

TPaeKTOPUs Ha3BaHa OymyIei
IPUYNHON

CANDIDATE-RARE-TRANSITION

Opna Tpaektopus Monte Carlo

cumynsaiusa HadBaHa EMP-OBS

NUM, He HabGIOmeHuEe

HeT coObiTHI B BEIOOPKE

p=0

KCIIOIB30BaTh exact upper bound

LDP 6e3 exponential tightness

monHasa upper bound 3asBneHa

ABSTAIN-LDP

PaspriBHEIM observable

contraction mpuMeHEH MoOIT9a

ABSTAIN-CONTRACTION

Post-hoc proposal

weight tuning nocne pesynbraTta

HeaBTOPU30BaHHBIN aHATU3

IIBa equal-cost instanton

ONVH BHIOPAH IO YHOOCTBY

SET-PATH

Manei# action

o0bsIBIeHa Oonbias finite-g
probability

HyXHEHI prefactor/remainder

Xopormas variance reduction

TIOOTBEPKIOEH GU3NUECKUA MEXaHU3M

simulation efficiency # causality

7.1. Rare-event Reper certificate

dopmyna T3-EQ-0136

Cert RARE=(2,t,e,P ¢1A,c A, #A,R £,Q,L,FS,D,Dom,src,code,hash,status).

3mecys T — topology, R € — finite-¢ remainder unu sBHOe OTCyTCTBME Takoro remainder, Q/L —
proposal u likelihood ratio, FS — finite-sample certificate. OTcyTcTBHE 00513aTEIFHOTO IIOJIA He
3aMeHseTcsa HyneM: BeBog nonydaeT ABSTAIN u blocker list.

Ta6nuua T3-TBL-048 - tom3_v0_12.docx * 7. Asymptotic, finite-sample u empirical firewall

Verdict Pa3peméHHbIH CMbBICIT

IMPOSSIBLE-IN-MODEL

OOKa3aHa HEJOCTHUZKUMOCTE BHYTPHU carrier

FINITE-SAMPLE-RISK-BOUND

ecTb coverage-valid bound

EXPONENTIALLY-SUPPRESSED-IN-MODEL

ectb LDP u ¢_A>0, HO HerT finite-¢ bound

CANDIDATE-RARE-TRANSITION

ecTb low-action path/instanton set
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Verdict Pa3peméHHbIH CMbBICIT

ABSTAIN HEe3aKpHIT 00s13aTeNbHLIN HHTepderc

CepTudHukKaT pegKux mepexomgoB

T3-LOC-079 - uctouyHuk: tom3_vO0_12.docx - paspen: 8. BoiuncnurtenoHoih ceptucdukart T3-RARE-NUM-001
CepTuduKaT BHIIOJIHEH Ha CHUHTETHUYECKMX KOHEYHOMEPHEIX Momaensx Cc (purcupoBaHHBIM seed. OH
npoBepsieT Gaussian LDP scaling, contraction, action/control identities, pBorryroo sawmy, Eyring-
Kramers logarithmic scale, Gaussian importance sampling, set-valued instantons u blocker-safe
status logic. ®u3nyeckre HaHHBIE HE UCIIOIb30BAJIUCE.

Ta6nauua T3-TBL-049 - tom3_v0_12.docx * 8. BoiuncnurenbHbi cepTudukaTt T3-RARE-NUM-001

IIpoBepka Pe3ynabTaTt KonTpons
HeOTpnuaTenfLHoc_Tb Gaussian rate 2000/2000 )
unction
CxomuMocTh Gaussian tail exponent 2000/2000 gap 8.570e-02
Jluneninwl contraction principle 2000/2000 7.105e-15
HyneBoi#l action meTepMUHUPOBAHHOI'O 2000/2000 0.0006+00
myT!
[TonmokuTeNnbHLIN action BO3MYIIEHHOTO 2000/2000 }
nyTH
Control/action equivalence 2000/2000 0.000e+00
Baprep nBoitHOU MBI AV=1/4 2000/2000 0.250
Reverse-gradient action = barrier 2000/2000 2.500e-05
Downhill path umeet HyneBo# action 2000/2000 0.000e+00
Eyring-Kramers log-scale 2000/2000 gap 5.963e-02
Hopmuposgka likelihood ratio 2000/2000 2.220e-16
HecmeménnocTs Gaussian IS 2000/2000 0.000e+00
CHUXKeHUe BTOPOro MOMeHTa IS 2000/2000 log gain = 2.577
Finite-¢ status firewall 2000/2000 -
Equal-cost instantons — SET-PATH 2000/2000 -
Rare-event ABSTAIN gate 2000/2000 -
Weakest-link status 2000/2000 -
Hash-linked provenance 2000/2000 -

Htoro: 36000/36000; families=18; status=NUM; EMP-OBS oTcyTcTByeT.

YTO OOKA3BIBAET CEPTUPUKAT. KOppeKTHOCTEL peanu30BaHHLIX GOPMYJI U gate-IOTUKU B IBHO
3amaHHBIX Gaussian, linear-control u double-well witnesses npu dbukcrupoBanHOM Kofie, seed U ITapaMeTpax.

YEro OH HE 0 OKA3bIBAET. CymniecTBoBaHUEe (pU3MUECKOT0 MAJIOTO napaMeTrpa V*P, uCTUHHOCTH
KOHKpeTHOTO potential/noise model, finite-€ TouHOCTH 6€3 remainder, TPUYNHHYIO IPUPOAY IIepexofa,
He3aBUCHUMYIO KanubpoBKy unu EMP-OBS.
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I'maBa 19. Ha0momaTrenbHbIE aJanTepbl U BHEIITHHE
¢du3ndyeckKkue nJaHHbIE

T3-CH-19 - master locator - T3-EDIT-v0.17

IlonsiTHOE BBeJeHUeE K IIaBe

T3-EXPL-19 - nosacHsatowmn 6nok - T3-EDIT-v0.17

Kakue TexHWYeCKHe U [OKa3aTelbHbIE YCIOBUSA HYKHBI, YTOOBI
BHeIlHNe (pru3ndecKue JaHHBIE CTalu HOImyCcTUMBIM BxogoM KLT-RBD?

LLEHTPAJIbHbIA BOMPOC

HepocTaTouno ckavyaTh Tabmuily. Hy2KHO 3aMOpPO3UThL BEPCHUIO,
MPOCTOMN CMbICA JIUIeH3uI0, equHUILI, masks, selection, covariance, calibration u xeru,
OCJie Yero CBsS3aTh KaXjoe II0Jie C MOOeJIbHOM HabJIIoqaeMoM.

Katanor ¢c uamepeHUusIMH U AUaroHaJIbLHEIMU OMINOKaMU HeJTb35
MWUHUMAJIbHbIA MPUMEP KCIIONIb30BaTh BMECTO OITyOIMKOBAHHOM IIOJIHOM covariance. IToTeps
Koppernsanui MeHseT likelihood 1 MoxkeT co3maTh MT0XKHYI0 3HAYUMOCTD.

CymectByioT data source-card, raw artifact, schema adapter,
OHTOJIOIrng observable map, covariance object, selection/mask object u provenance
certificate.

[laHHBIE CYUTAIOTCS M3BECTHHIMHU II0CJIe no-loss ingest, mpoBepku
FHOCEOJIOrus OOKYMEHTAIIUM, eIUHUI], KOHTPOJIBHEIX CYMM M BOCIIPOHM3BOIMMOTO
mpeobpa30BaHUs.

JIST BEIYUCIIUTEISI BHEIITHUI IIPOEKT CTAHOBUTCS HaO0pOM
®EHOMEHOJIOT U I p p
TUIIM3UPOBAHHBIX MACCUBOB C SIBHBIMH IIPOITYCKaMHU U CUCTEMATUKAMH.
ApanTep mo3BOJIsIET conocTaBnsiTh V¥P/packet predictions ¢
PeanbHBIMU U3MEPUTEIIFHBIMU KaHallaMu.

PU3NYECKUN CMbICJ

Hanuuune Hy6J’II/I‘-IHbIX HAaHHBIX HE O3HA4YaeT, 4YTO TEeCT y2Ke BEIIIOJITHEH.
Henp3s meHsaTs BeIOOPKY, bins unu primary statistic mocne npocmotpa
pesyibTarTa.

ABTOPCKO# siBlsieTcs pernepHas data-ingest apxuTekTypa, roe
ABTOPCKAA HOBU3HA observable, ucTouHHK, covariance, nunen3usi, D u blockers o6pa3yioT
OOUH y3eIl.

Crauana ¢popmanusyiorcsa adapters u provenance, 3aTeM CTPOUTCS
MAPLUPYT IJ1ABbI preregistration-ready input. I'maBa 20 onuceIBaeT HE3aBUCUMYIO
IIPOBEPKY TUIIOTES.

PedakyuorHasa ¢pyHkyusa T3-EXPL-19: o61e2uumsb umeHue 21a8vl 19 «['nasa 19. HabarwdameavHble adanmepbl U
8HeuwHue (uauueckue OaHHvle» 6e3 usmeHeHus eé popMasibHbix onpedeseHuli, Dom/Cod u dokazamenbHbix
cmamycos.

CTATYC I'J1ABbl. CogepxkaHue IjlaBbl UMIIOPTUPYETCSA U3 KOHTPOJIBHEIX To4ueK Toma III ¢
COXpaHeHVEeM HUCXOOHBIX
THM/PROP/COND/MODEL/NUM/PHY-HYP/EMP-PLAN/OPEN/ABSTAIN. PemakuuoHHas
cOOpKa He MOBHIIIAET CTATYC.

HaOiomaTeIbHbIM HHTEP@enc

T3-LOC-080 - uctouHmk: tom3_vO0 _8.docx - paspen: 1. HabniopatenbHbii MHTEepchelc n rpaHuLla 3HaHUA

OHTOJIOIUA. HabmomaeMmast ecTh ameMeHT data space, TONy4YeHHbBIH U3 MOIEILHOTO COCTOSTHUS
4yepe3 TUNW3WPOBAaHHEIN afalTep, a He caMO MOLEJIbHOE COCTOSTHUE.

FTHOCEOJIOIUS. CBsi3p CYMTAETCS M3BECTHOM MOCJIE ompeneneHns map, units, calibration,
selection, covariance u provenance. ®opmyia 6e3 3Tux cioés octraétcs MODEL.
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®EHOMEHOJIOIS. Onsa skcuepruMeHTaTopa afgalnTep OPOsSBIsSeTCS KaK KaTalor, MackKa, TabuIila
omuboxk u likelihood; mmst BEIUMCIUTENST — KaK yacTuuHas GyHKIus c fail states.

®U3NYECKUN CMbICJI. MonenupyeTcs myTh oT background solution k usmepsieMeiMm redshift-
distance summaries.

OrPAHUYEHME. HaGmomaTenbHEIN aganTep He TOKa3bkiBaeT MeXaHu3M, mopogusiiui H(z), u He
mpeBpaiaeT fit B mpuunHHOE 00bSICHEHHE.

ABTOPCKASA HOBU3HA. ABtopckas HoBU3Ha — blocker-safe Obs operator, Bctpoennsiii B KLT-
RBD c weakest-link status u o6a3aTenbabiM ABSTAIN.

PucyHok T3-FIG-038 - tom3_vO0_8.docx

HabnwopatenbHelh agantep T3-OBS-v0.8

e N N (7 N N N ™
MODEL STATE RED-SHIFT MAP DISTANCES DATA SPACE LIKELIHOOD ouT
q(t), a(t), H(t) z=Z[q,y,u,k] clock + D H D C,D MDA, catalog vector y residual r covariance PLAN

parameters 8 D/Dom emitter frame D_L, p BAO ratios selection + masks C nuisance v or

certificate conventions units + provenance ABSTAIN
— = > > -
\. J o\ J o\ J o\ J o\ J o\ J
PASS GATE FAIL GATE
observable map defined units verified full missing data or covariance post-selection unknown
covariance attached provenance + preregistration calibration = ABSTAIN

PucyHok 1. Ckeo3Holl HabarodamenvHbulll adanmep u e2o PASS/FAIL-wat03bl.
Onpepenenne T3-OBS-001 [DEF-A]. HaGmomaTenbHBIN afalTep eCTh YaCcTHYHAs KapTa
dopmyna T3-EQ-0137
Obs 2: Dom(Obs %) C Q model x Cal ¥ x Sel x Prov. 72—=Y 2% Cov X Cert 2.
3mecy 9 oOo3HauvaeT HaOMIOmATEJIPHYIO IIporpamMmy, Y &% — mpocTpaHcTBO data summaries,

Cov 9 — KoBapualMOHHHIM 00BbekT, a Cert ¥ xpaHuT units, version, mask, license, hashes u
source-card. Ecnu o6s13aTenbHLIN apryMeHT oTcyTCcTBYyeT, Obs % He ompenesés.

Redshift map

T3-LOC-081 - ucrtouHuk: tom3_vO0_8.docx - paspen: 2. Redshift map

Omnpenenenue T3-OBS-002 [DEF-A/COND]. Ons photon wave-vector k u YeTHIPEXCKOPOCTEM
9MUTTEpPa U_e u HabmomaTesns u o redshift samaércs
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dopmyna T3-EQ-0138
1+z = (—g(u_e,k_e))/(—g(u_ok o)).
B FLRW-background mpu comoving emitter/observer aTo pegyuupyercs K
®dopmyna T3-EQ-0139
1+z = a(t o)/a(t e).
Pemykiums ycnoBHa: OHa mpepmoinaraeT metric light propagation, BeIOpaHHYIO congruence,

KOppeKkTHoe pa3geneHue peculiar velocity u gravitational contributions, a Takxke clock
convention. [Inst V¥P aTu rumoTe3nl JOIXKHBL BXOAUTH B bridge certificate.

3AMNOJIHAEMOE MOJIE. [3ATIOJTHAEMOE I1IOJIE: Tounnii V*P photon/clock adapter, frame
convention u mpaBuiia Koppekmnuu peculiar velocities].

Hepapxusi KOCMOJIOTHYECKHUX PACCTOSTHHH

T3-LOC-082 - uctouHuk: tom3_vO0 _8.docx - pazpen: 3. Mlepapxusa pacCTOSHUN
PucyHok T3-FIG-039 - tom3_vO0_8.docx

Mepapxusa KOCMONIOrM4eCKUX pacCTOAHUMN

e ™\ s ™ e Y s ~
HUBBLE DISTANCE COMOVING RADIAL TRANSVERSE OBSERVABLES
D_H(z)=c/H(z) local radial D_C(z)=[0* D_H(z')dz D_M=S_K(D_C) curvature D_A=D_M/(1+z)

scale unit: Mpc requires H(z)>0 map flat limit D_M=D_C D L=(1+z)D_M
N N | n=5logio(D_L/Mpc)+25

A / (. / A / (. /

s “\ s ~
DISTANCE DUALITY BAO COMBINATIONS
D_L=(1+z)?’D_A conditional on metric propagation, D_M/r_d, D_H/r_d D_V=[z D_M2D_H]"~(1/3) absolute

null geodesics and photon conservation scale needs r_d calibration
\. J \ J

PucyHoxk 2. Om H(z) k paduaivbHbiM, NONepeyHsbiM U (pomomempuieckum pacCmosaHUSIM.

ITycts H(z)>0 Ha uHTepBane HabmoneHus. Onpenenum

dopmyna T3-EQ-0140
D H(z)=c/H(z), D C(z)=[¢cdzZ/H(Z).

[I711 mOCTOSTHHOM IMTPOCTPaHCTBEeHHOM KpuBuU3HH K transverse comoving distance paBHa
dopmyna T3-EQ-0141
D M(z)=S K(D C),
dopmyna T3-EQ-0142

S K(y)=sin(WKy)/VK (K>0), y (K=0), sinh(Vv—-Ky)/N-K (K<O0).

Angular-diameter, luminosity distance u distance modulus:

dopmyna T3-EQ-0143
D A=D M/(1+z), D L=(1+z)D M, n=5 logio(D_L/Mpc)+25.
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IMpepnoxenue T3-OBS-1 [COND-PROP]. Ilpu metric null propagation u coxpaHeHuUHM dYucia
¢dotoHOB BrInIONMHSAETCA distance duality

dopmyna T3-EQ-0144
D L=(1+2)?D A.

Hapymenue duality moxkeT o3HauaTh HapylleHUe THIIOTE3 IIepeHOCa, CeJeKUUOHHYIO OIIMOKY
unu calibration failure; oHO He ODeHETUDUITUPYET aBTOMATUYECKU HOBEIM V¥P-MexaHU3M.

Supernova adapter
T3-LOC-083 - uctounuk: tom3_vO0_8.docx - paspen: 6. Supernova adapter u abconoTHasa kanubposka
Onsa SN distance vector y SN ¢ covariance C_SN MozenbHBIM BEKTOP MOXKHO 3alluCaTh

®dopmyna T3-EQ-0145
m_model(z;0,M B)=5 logio[D L(z;0)/Mpc]+25+M B.
dopmyna T3-EQ-0146
22 SN=(y SN—m_model)~T C SN-* (y SN—m_model).
ITpepnoxenue T3-OBS-2 [PROP]. Inss D L=Ho~* d_L(z;6) npeobpa3oBanue
dopmyna T3-EQ-0147
Ho—»AHo, M B-M B+5logioA

octaBngerT m model HemsmenHBIM. [ToaToMy uncalibrated SN sample He umentudunupyetr Ho
OTIEJIbHO OT abCONIIOTHOU CBETUMOCTH.

ITpu nuHelHOM nuisance intercept M analytic generalized-least-squares minimizer paBen
®dopmyna T3-EQ-0148
M =[1"T C-{(y—-mo)l/[1~T C-1].

DATA GATE. [Ina Pantheon+ momXkHbI OBITE 3aMOpPOzKeHH exact data file, full covariance, duplicate-
light-curve policy, redshift column, calibrator subset u repository commit/hash. B v0.8 sTu nonsa He
3aIOJIHSIIOTCS BEIMBIIIUIEHHBIMY 3HAYEHUSIMH.

BAO adapter

T3-LOC-084 - ucrtouHuk: tom3_v0_8.docx - paspen: 7. BAO adapter u sound-horizon degeneracy
dopmyna T3-EQ-0149

D V(z)=[zD M(z)~2 D H(z)]~{1/3}.
Tunuunsle BAO summaries ucnons3lyior D M/r d, D H/r d nu6o D V/r d. [Insa H(z)=HoE(z) o6e
reoMeTpHUYeCcKHe OUCTAaHIIUHU MacIITabupyroTcs Kak Ho .
ITpennoxenue T3-OBS-3 [PROP]. IIpeo6Gpa3oBanue
dopmyna T3-EQ-0150
Ho—AHo, r d-r d/A

coxpausier D M/rd um D H/r d. CnepmoBatenbHO, abcomioTHasi InKama TpebyeT BHEIIHEHN
KanmuOpoBKY I d UM MHOM HEe3aBUCUMOU OJINHHI.

OrPAHU4YEHME. DESI BAO products moryT TecTupoBaTh expansion-shape u distance ratios, HO He
nonTBepxkmaioT packet mechanism mo ¢akry xopomrero fit. Model comparison 06s13aH yYUTHBATD
covariance, fiducial corrections u look-elsewhere/post-selection control.
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KapTa BHEIIITHHUX TAaHHBIX

T3-LOC-085 - ucrounuk: tom3_vO0 _8.docx - pazpen: 9. AKTyasZibHas KapTa BHELWHUX AaHHbIX
PucyHok T3-FIG-040 - tom3_vO0_8.docx

AKTyasNibHbl€ BHELUHME UCTOYHUKKU U OoKa3aTesnbHbIK firewall

™ - e
DESI DR1 DESI DR2 Pantheon+ Planck 2018 Euclid Q1
public spectra 18.7M BAO papers + chains SN distances full CMB likelihoods legacy 63.1 deg? ~30M
new spectra release 3-year cosmology covariance public data archive objects not a
2025-03-19 products raw DR2 repository model-dependent cosmology release
spectra not public calibration
/N \ \. J \ J

PUBLICATION FIREWALL

Hanuyne odununansHoro katanora He noareepxxgaet V*P, MH.2, F-1-F-14 unu packet correction. [lo 3amMopo>keHHoro
apanTepa, preregistration, monHoro covariance treatment n HesaBucumoro EXT-RUN cTaTyc octaétca EMP-PLAN nau

ABSTAIN.

PucyHok 4. OpuuyuasbHble UCMOYHUKU OAHHbIX U 3anpem adgmoMamuyecko20 No8blWeHus cmamycd.

Ta6nauua T3-TBL-050 - tom3_v0_8.docx - 9. AKTyasibHasA KapTa BHELWWHUX AaHHbIX

HcTouyHHuK

DESI DR1

CocTosiHHE

19.03.2025; public

IIpoBepeHHbIN BaKT

18.7 MIH HOBBIX
crexTtpos; CC BY 4.0

Ponsb B Tome II1

spectra/redshift adapter
tests

CraTryc HCTOYHHKa

support / empirical data

DESI DR2 cosmology

19.03.2025 papers;
chains public

BAO results from first 3
years; raw DR2
spectra/redshifts not
public

BAO likelihood planning

comparison / empirical
summaries

2022 paper + public

1701 light curves / 1550

SN adapter and nuisance

cosmology release

testing

Pantheon+ : SNe; distances and . empirical data
repository . audit
covariance
Planck 2018 final full-mission legacy Sl 11ke11hooC}s il ear.ly-Uljuverse . prior art / empirical data
parameter chains calibration/comparison
63.1 deg?; about 30 catalog/selection adapter
Euclid Q1 19.03.2025 million objects; not a g p support / empirical data

BAXXHO. Euclid Q1 Henw3s MConb30BaTh Kak 3aBepIIEHHBIN cosmology validation set:
obuIManbHE release mpsMo xapakTepu3yeTcs Kak quick data release, rinaBHEIM 06pa3oM OJjIst
pauHUX astrophysical studies.

HpeI[peFHCTpaIIPIOHHaH KapTOoYKa
T3-LOC-086 - uctouHmk: tom3_v0_8.docx - paspgen: 10. EMP-PLAN: npeapeructpauMoHHas KapTo4yka

Ta6nuua T3-TBL-051 - tom3_vO0_8.docx - 10. EMP-PLAN: npeapeructpauMoHHas KapTo4ika

ITone Copepzxkanue

Dataset/version

[BATIOITHAEMOE IIOJIE]

Immutable locator + SHA-256

[BATIOJTHAEMOE IIOJIE]
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IToe CopepzkaHue

[3ATIOJTHSEMOE IIOJIE: H(z), D M/r d, D H/r d, p uu

Primary observable

HHOM ]

Model family

[BATIOJTHAEMOE ITIOJIE: ACDM comparison + exact V¥P

closure]

Primary parameter/signature

[SBATIOJTHAEMOE IIOJIE]

Null model

[BATIOJTHAEMOE IIOJIE]

Nuisance parameters

[SBATIOJTHAEMOE IIOJIE]

Covariance treatment

[SBATIOJIHAEMOE IIOJIE]

Selection/masks

[BATIOJTHAEMOE IIOJIE]

Blinding split

[SBATIOJTHAEMOE IIOJIE]

Multiplicity correction

[SATIOJTHAEMOE IIOJIE]

Support/refutation criterion

[BATIOJTHAEMOE IIOJIE]

Independent executor

[SBATIOJTHAEMOE IIOJIE]

EXT-RUN status

NOT EXECUTED

EMPIRICAL STATUS. KapTtouka siBngetrcss EMP-PLAN. [Toka noJjisi He 3alI0JTHEHH U HE3aBUCUMBIN
HCIIOJIHUTEND He BeimonHUunI frozen code/data package, aukakoir EMP-OBS He cyiiecTByerT.

Source-cards Ha0/JII0DJaTe/ ILHOI O CJIOSI

T3-LOC-087 - uctouHmk: tom3_v0_8.docx - paspen: 14. Source-cards u 6ubnuorpacpus
Ta6nauua T3-TBL-052 - tom3_vO0_8.docx - 14. Source-cards u 6ubnuorpacpus

ABTOp Ha3BaHue Toxm ID Pons CBsa3b ¢ Tomom III
Distance measures in arXiv:astro-ph/ . Sections on D C,
Hogg, D. W. cosmology 1999 9905116 prior art / formulas DM DADLn
Planck 2018 results. DOI 10.1051/0004- . N
Planck Collaboration | VI. Cosmological 2020 6361/201833910; gfnmf’raigfl"é‘a/ta C;‘ﬁgiﬁ?ﬂggig&irk
parameters arXiv:1807.06209 p p
Ao Pantheont DOI10.3847/1538 | (o o0 SN covariance and
Brout et al. Cosn};olo. ical 2022 4357/ac8e04; conI: arison cosmological
9 arXiv:2202.04077 P likelihood
Constraints
. Di
DataRelease current public GitHub c;‘slgarrilacszle chains;
PantheonPlusSHOES X X PantheonPlusSHOES/ empirical data . ’ 2
repository repository commit hash required
DataRelease
at freeze
DESI DR2 Results II: .
arXiv:2503.14738; . .
DESI Collaboration | BAO and 2025 DOI 10.1103/tr6y- empirical summaries / | D_M/r d, D_H/r d and
cosmological knc6 comparison covariance products
constraints P
Euclid Q1 ) Catalog, masks,
ESA & Euclid Explanatory IDON HOILC A0 support / data photometry/spectrosc
: 2025/2026 6361/202554610;
Consortium Supplement / o adapter opy; not cosmology
N official Q1 docs AN
Overview validation
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I'maBa 20. IIporokoisl npoBepku F-1-F-14 n

He3sasucumbiu EXT-RUN
T3-CH-20 - master locator - T3-EDIT-v0.17

IlousiTHOE BBEeJEeHHE K IjIaBe
T3-EXPL-20 - nosacHsaowmmn 6nok - T3-EDIT-v0.17

Kak nmpespatuthb F-1-F-14 u3 Habopa GpusudecKux MpearookKeHn B
LEHTPAJIbHbIA BOMNMPOC danscudupyeMeie IPOTOKOJILI C 3apaHee ONPeneIEHHBIMU
peleHusIMU?

st KaXKO0o¥ rUnoTEe36 GPUKCUPYIOTCS U3MEPUMBIN 00BEKT, HyJIeBas
MNPOCTON CMbICA Mopesb, primary statistic, MuHUMaTbHEIN 3O GEKT, CUCTEMATUKY,
blinding, multiplicity correction 1 rpaHuIsl BEIBOA.

st F-12 3apaHee BHIOMPAIOTCS OBE CKOOOYHEBIE MTPOIeAyPhl, 3HAK
MWHUMAJIbHbIA MPUMEP KoHTpacTa s0, 6 min u paired statistic. ITocne freeze uamenenue
KPHUTEPHS 3alpelleHo.

O0BekTOM sBnseTcs preregistration card EXT-RUN-000, comepzkatiias
OHTOJIOruA hypothesis, Q, data/code hashes, decision rules u He3aBucuMOro
WCIIOJTHUTEIS.

IMopmepxkka unu danbcuduKanus BOSHUKaET TONBKO mocie V3 freeze,
rHOCEoJiorusa V4 blind run, V5 independent replication u orpanuyensoro V6
conclusion.

DKCIEPUMEHTATOP IIOJIyYaeT TOUHHIN CIIMCOK AeNCTBUI; HabIomaTennb
®EHOMEHOJIOrnA pes3yJbTaTa BUOUT, KaKUe PEILIeHus ObIIM 3a0aHbl [0 OTKPBITHUS
OaHHBIX.

. IIpoTOKON OTHENSAET JIOKAJIBHO IIPOBEPSIEMYIO CUTHAT oT oO1iew
®U3NYECKUI CMBICA L Hem L YRy =
MeTabU3nYeCKoN nHTepuperanuu V*P.

EXT-RUN B TekyIlleM TOMe He BhIoJiHeH. OTCYyTCTBYIOIIMeE MIaTdopMa,
6 min, power u executor ocTtarTCs 3a0IHIEMBIMU MIOJIIMU U
OII0OKepaMHu.

ABTOpCKOU saBnsieTcs nepeBon F-1-F-14 B enunbi Reper-based
ABTOPCKAA HOBUSHA falsification framework c explicit ABSTAIN.

CBOOsATCS MaTPHUITHI TUIIOTE3, HAOMIOMaeMbIX U (pambCcudUKaIUM, 3aTEM
MAPLUPYT IJ1ABbI CTPOUTCST KapTOYKa IIepPBOTO TecTa. ['maBa 21 onmucHBaeT NaMsaTh, B
KOTOPOM XPaHSATCS BCe MOKa3aTeJIbHbIE 0OBEKTHI.

PedaxuyuoHHasn pyHkuus T3-EXPL-20: o6aeedvums umeHue 2aasvl 20 «Inasa 20. [Ipomokoasl nposepku F-1-F-14
u Hezasucumblli EXT-RUN» 6e3 uameHeHus eé popmanvHbix onpedeseruti, Dom/Cod u dokazamenbHbix
cmamycos.

CTATYC I'’J1ABbl. CogepzkaHue Irj1aBbl UMIOPTUPYETCS U3 KOHTPOJIBHEIX TOUueK Toma III ¢
COXpaHeHVEeM UCXOOHBIX
THM/PROP/COND/MODEL/NUM/PHY-HYP/EMP-PLAN/OPEN/ABSTAIN. PemakuuoHHas
cOopKa He MOBHIIIAET CTATYC.

Marpuua F-1-F-14
T3-LOC-088 - ucrtouHuk: tom3_v0_9.docx - paspen: 5. KaHoHnueckasa matpuua F-1-F-14
Ta6nuua T3-TBL-053 - tom3_v0_9.docx - 5. KaHoHuuyeckaa maTtpuua F-1-F-14

KaHOHHYECKHH Kaagupgar

IIpuopurer .
CMBICJT Ha0II0KaeMoi

HyneBasi Mmogenn

accouuaTuBHas1/
U3BECTHas memory PHY-HYP
model

R+R kak pusnueckas
anrebpa BpeMeHu

TOBTOPSieMEIH bracket

F1 contrast

P1/P4
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KaHOHHYECKHH
CMBICIT

IIpuopurer

Kaagumart
HaOJII00aeMoOM

HyneBasi Mogenb

Craryc

TIH.2 HOBOE OTJIOKEHHOE e~
F-2 dyHmaMeHTanbHEE P4 npencKas3aHue + BBHIBOL KBaHJ;(‘OI;aSI o PHY-HYP
TTH.1 CTaHJapTHHIX T'PAaHUL] P
onepaTopHas
: - UOEHTHYHOCTD U KOMMYTATOpP HE3aBUCUM .
F-3 ITH.2 = TTH.1 PO [UCTIepCUOHHas or K OPEN bridge
rpaHuIa
3 CyILeCTBYEeT PEXUM MeKIIIaTGOPMEHHBIH g
F-4 « K||K]|~Bh PO e HeT YHUBEPCAJILHOTO B PHY-HYP
accomnuaTop
WHOYyLUPYeT MaTpUYHBIE 3JIEMEHThI TepHapHas ckoGka He
F-5 . PO SIBISIETCS OPEN bridge
OIepaTOPHBIN U TOXJEeCTBa
KOMMYTaTOpPOM
KOMMYTaTop
CEMUKOMIIOHEHTHAs cemp
F-6 P3 UIEeHTUDHUITUPYEMBIX 1-6 KOMIIOHEHT + LIyM PHY-HYP
CTPYKTypa BpEMEHHU e
OOC/V*P umelot N
F-7 HABIOAAEMYIO P3 WHBapuaHTHHIN ocTtaTok | CTO/OTO + PHY-HYP
x CTO/OTO CTaHfapTHas MaTepPUsi
peanu3aiuio
F-8 T 3apaét pusudeckui P2 CIIeTble TPaeKTOPHEIe CTaHOAPTHBIN PHY-HYP
XOJ] BpEMEHHU MPOTHO3HL reHepaTop AMHAMUKHU
F-9 dC/dt=0 P2 3HaK Npou3BofgHOH C HEMOHOTOHHOCTE/ PHY-HYP
OGEIYHAS OUCCHUIIALINS
F-10 VI B — i PO/P3 pelposedineld Het oTpensHoro K-field | OPEN bridge
ypaBHeHue solution and source
3 nuHamuka K 3amaér pen3afaHHbBIR .
F11 paHHIOI0 Bcenennyio P3 CMB/LSS template ACDM/pacimperus PHY-HYP
KOHTPOJIUPY€EMBbIi
F-12 S e P1 residual bracket gandond SELECTED PLAN
MaTepuu material/memory model
contrast
F-13 BeTBb HaOMomaTens P2/P4 resource-invariant TeXHUYECKHI Ipefen PHY-HYP
KOHeYHa cutoff pacTéT ¢ pecypcaMu
TIOTIPaBKH K SIBHBIH
F-14 TPaBUTAIMU/KOCMOJIOTH P3 waveform/spectrum OTO/KTH/ACDM T PHY-HYP
" extensions
u correction

KoOHTpOIb TOYHEIX CTPOK KaHOHUYECKOTO0 peecTtpa F-1-F-14:
87665008c2cfbb84faceaa669c4a70b2e8a2de7f8bcddealced3198578e63ddc

Kypnuvwes MBaH BoprcoBunY - KanuHuHrpag - 2026 | 112




BA30BbIA MPOEKT KLT-RBD : TOM Il - T3-FREEZE-v1.0

PucyHok T3-FIG-041 - tom3_vO0_9.docx

F-1-F-14: 3aBUCMMOCTU U NOPALOK NMPOBEPKU

PO - ®OPMAJIbHbIE MOCTbI

F-3 F-4 F-5 F-10 Tunbl, NpeAcTaBierns, enHnLbl, felicTene, well-posedness

¥

Pl - KOHTPOJINPYEMASl ®U3NKA

F-1 F-12 npepa3afaHHbIN accounaTopHbIA UK MaTepualbHbI KOHTPacT

¥

P2 - ANHAMUWKA U HABJIIOOATEJIb

F-8 F-9 F-13 TpaekTopuu, MOHOTOHHOCTb, PeCypPCHO-UHBapuaHTHbIN cutoff

- - . \
P3 - TEOMETPUA/KOCMOJIOIrUA P4 - OBOBLLLEHNA
F-6 F-7 F-11 F-14 forward model + preregistered signature F-2 1 oHTOJIoOrM4eckne BepCUun TOJILKO Mocsie YHUKabHBIX

npeackasaHuin U persiKauni

PucyHok 3. [Topsi0ok npogepKu: (popmasibHvle Mocmul npedwecmayrom obobuw,arou,um pu3uyeckum 8bl800am.

Bs10op F-12

T3-LOC-089 - uctounmk: tom3_v0 9.docx - paspgen: 6. Bbibop nepBoro HesaBUCMMOro TecTa

Kputepuu BbeIOOpa: (i) mpsiMoi m3MepuMmbi contrast; (ii) KoHTponmpyemasi moaroToBka; (iii)
BO3MOKHOCTh matched-null; (iv) He3aBucuMasi yCTaHOBKa; (V) OTCYTCTBHe 00s3aTelbHOH
KOCMOJIOTUUECKOM wuHBepcuu; (vi) 3apaHee omnpegensieMble units u 6 min;  (vii)
danbcuPUITMPYyeMOCTb OOHOM KOHKPETHOM peanu3aliuu.

Ta6nuua T3-TBL-054 - tom3_v0_9.docx - 6. Bbibop nepBoro He3aBUCMMOro TecTa

Kangunat Pelrarouiaii apryMmeHT Penrenue

He 9KCIIEPUMEHT, a He3aKPHITEIHU

F-3/F-4/F-5/F-10 (dbopMaNbHEI MOCT

BLOCKED

IELIEBBIN OTPUIIATENIbHBIN TeCT, HO C u
Beca IMoKa He 3aMOPOXKEHBI

F-9 SECONDARY

poTokoJ AByx bracketed material
F-12 sequences, matched controls, SELECTED
He3aBHCHMas YCTAaHOBKaA

F-11/F-14 BBICOKasi ThOKoCTh forward model u DEFER
PHUCK MOCTCENIEeKIINU

CJIUIIKOM CHUJIbHAS
F-1/F-2/F-13 OHTOJIOTHYeCKasi/MeTaTeopeTudecKas DEFER
¢popmynupoBka

PELLIEHUE. EXT-RUN-000 Bri6upaet F-12 B cmaboit onmepalmoHaIbHON (hOpMe: TECTUPYETCS
OCTATOYHBIM contrast Mexkmoy mByMsI 3apaHee onpenesieHHBIMU bracketed material protocols mocie
y4€Ta CTaHOapTHOU MMaMsITH, TUCTepe3uca, mopsaaKa u gpelida. OHToNnorudeckas jokanusaius K
9THUM TE€CTOM He CUUTAETCS JHOKa3aHHOM.
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Kaprtouka EXT-RUN-000/F12

T3-LOC-090 - ucrouHuk: tom3_v0 _9.docx - paspen: 7. EXT-RUN-000/F12: samopa>kuBaeMasa KapToika
PucyHok T3-FIG-042 - tom3_v0_9.docx

EXT-RUN-000/F12: 3aMopa>kuBaeMbii HE3AaBUCUMbIA TEeCT

s N ™\ ' N N
V3 FREEZE V4 BLIND QUALITY GATE DECISION V5 V6
platform + Q paired TEST standard memory support: adjusted CI REPLICATION limited
protocols primary dxplore/calibrate/confirm model sham + above 6_min + sign new group new claim only
contrast 6 §_min + hidden b L/b R order controls drift falsify: 99% upper device/batch
power code/data (- labels no filter —p{ and hysteresis log below 6_min »{ immutable package |
manifest tuning predeclared full systematic independent report
exclusions budget
\. J o\ PN J o\ J N J . J

PA3PELLUEHHbIN BbiBOL,
B BbIOpaHHO MaTepuanbHo cncteme obHapyXKeH
WU WCKJIIOYEH 3apaHee onpegesiéHHelin residual
bracket contrast oTHocuTeIbHO KOHKpPEeTHO

3AMNPELLEHHbBIU BbIBOJ,
OAMH TECT He AOKa3bIBaeT, Y4TO accoumaTop
AB/IAETCA MaTepnell, BpeMeHeM, NCTOYHWKOM h,
YHUBEPCabHbIM 3aKOHOM VN 06bACHeHneM

HyneBoW Moaenn. KOCMOJI0r K.

PucyHok 4. Cmaduu V3-V6 u donycmumble 2paHul,bl 8bieo0a nep8oz0 mecma.

Ta6nauua T3-TBL-055 - tom3_v0_9.docx - 7. EXT-RUN-000/F12: 3amopa>kuBaeMas KapTouyka

ITone ConepxaHue

Registration ID EXT-RUN-000/F12

Hypothesis F-12 weak operational realization

Physical platform [3ATIOJIHAEMOE IIOJIE: material/device/batch/instrument]

Elementary operations x,y,z [3ATIOJIHAEMOE ITOJIE: pulse/load/field protocols with units]

b L=(x0y)oz; b R=x0(y0z); exact timing and reset rules

Bracketed protocols [3ATIOJTHSIEMOE ITOJIE]

[3ATIOJTHAEMOE IIOJIE: amplitudes, durations, temperature,

TR (0 initial state, admissible batch range]

[BATIOJIHAEMOE IIOJIE: scalar or state-space measurement and

Primary readout Y unit Q Y

paired/matched residual E[Y L—Y R] after declared standard-

it GGl () model adjustment

Predicted sign [BATIOJTHAEMOE IIOJIE: + or —; cannot be chosen after data]

Minimum effect § min [3ATIOJTHAEMOE IIOJIE: Q Y and scientific justification]

known nonlinearities + memory/hysteresis + order + drift explain

Null model HO the contrast; residual 6=0

Alternative H1 predeclared sign-6 = 6 min on Q

Independent executor [3ATIOJIHAEMOE ITOJIE: group/institution; no model-tuning role]

Status DRAFT EMP-PLAN; NOT FROZEN; NOT EXECUTED
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IIpaBuia penieHusi
T3-LOC-091 - ucrouyHuk: tom3_v0_9.docx - paspen: 8. NokasaTesib, MOLLHOCTb U NMpaBuJjia peLueHuns
Onsa paired design mepBuuHasa cratuctuka crpoutrca no d i=Y {L,i}—Y {R,i} mocne 3apaHee
00BsaBIeHHON correction model. TInaHOBEIM pa3mMep BHIOOPKM MOXKET OBITH PACCYUTAH TI0
MTUJIOTHOM, He TIONTBepKaaroliel oneHke o d:
dopmyna T3-EQ-0151

n=[(z {1-a*2}+z {1-B}) o d/& minJ?,
roe o yuuTeIBaeT I100anbHYI0 MHOXKECTBEHHOCTD, a 1—f — TpebGyemasi MomHoCTh. 0 d, o, B u
inflation for clustering momkHe! OBLITE 3aMOPOZKEHEI IO IIOATBEPKOA0IIero Habopa.

Ta6nauua T3-TBL-056 : tom3_v0_9.docx - 8. MNoka3aTenb, MOLWHOCTb U NpaBuJia peLueHus

Pe3ynbTar IIpaBmiIo

adjusted lower confidence bound for predicted sign-6 > 6 min;

TTomep2xxa KOHKpETHO# peanu3anuu quality gates PASS; V5 independent replication PASS

99% upper confidence bound for |6] < 6 min nocne nmonHOTO

Qanbcudukanus 06s13aTebHOr0 ahdexrTa systematic budget

BOCl'IpOI/I3BO,'E[I/IMBII;I 3HaK, HpOTI/IBOl'IOJ'IO}KHLII;I YHHUBEPCAJIbHOMY

TIpOTUBOIONIOKHBIN 3HAK
npefcKa3aHuio, GanbCUPUIUPYET 3TY BEPCUI0

TIpoMeKyTOYHBIN/IIUPOKUHM HHTEPBA INCONCLUSIVE / ABSTAIN; He cuuTaeTcs NOAAEPXKKOMN

HE[OoCTaTOYHO 0e3 3apaHee IIpenCKa3aHHbIX 3HaKa, Macutaba,

Tomsxko yrymmait fit controls u replication

MULTIPLICITY. Onus primary contrast Tectupyetcs 6e3 ckpeTOoro riepebopa. Bce BTopryHbIe
endpoints, puanazoH:s! Q, WIaTGOPMEL U IOATPYIIILI IEPEYUCTIAIOTCS 3apaHee; OJI ceMeliCcTBa
BTOPUYHHIX TECTOB Hcmonb3yercs [BAIIOJTHAEMOE TTOJIE: Holm/mpyras o6ocHOBaHHasA
nporenypal.

Ciaenoe pa3gesiIieHHne H CHCTeMaTHKH

T3-LOC-092 - uctouyHuk: tom3_v0 _9.docx - paspen: 9. UcknioueHus, cnenoe paspesieHUe U KOHTPOJib
cucTeMaTukK

Ta6nauua T3-TBL-057 - tom3_v0_9.docx - 9. UcknioueHus, cnenoe pasgenieHne u KOHTPOJIb CUCTEeMaTUK

JJIeMeHT 3aMopoxkeHHOe TpeGoBaHue

TOJIBKO HACTPO¥iKa mpubopa u correction model; He BXOOUT B

Calibration set ;
confirmatory inference

BBEIOOD MOJMIEIM CUCTEMATHK; labels MOTyT GBITH OTKPHITEL;

Exploratory set
pe3yNbTaThl He OATBEePXKAaIouue

Confirmatory set labels b L/b R ckpriTe fo data lock; immutable analysis script

[BATIOJTHAEMOE TIOJIE: saturation, failed reset, temperature

lhaellusion ulte excursion, missing log]; rule applied blind

associative simulator; known noncommutative-associative system;

Controls sham; order swap; washout; drift monitor
N balanced order, batch and time blocks; seed and schedule hashed
Randomization
before run
Systematics hysteresis, fatigue, drift, non-equivalent operations, residual

memory, thermal coupling, analyst feedback
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Craguu V3-V6

T3-LOC-093 - ucrouyHuk: tom3_v0 9.docx - paspen: 10. Crapum V3-V6
Tab6nuua T3-TBL-058 - tom3_v0_9.docx - 10. Crapum V3-V6

Cragus TpeGoBaHHe TeKylnu#i CTaTyc

model version, Q, primary estimand, § min,

V3 preregistration exclusions, multiplicity, code/data manifest, | OPEN: mandatory fields remain
hashes
separate
V4 blind confirmation calibration/exploration/confirmation; NOT STARTED

hidden primary labels; no filter tuning

different group and device/batch or

independent physical array NOT STARTED

V5 independent reproduction

claim restricted to platform, Q, precision,

RULE CLOSED; result absent
null and protocol

V6 limited conclusion

EXT-RUN STATUS. Kaprouka He nonydaeT MeTKy FROZEN, noka xoTs Okl 0mHO 06513aTeIbHOE
nose V3 mycto. BHyTpeHHUN 3ayCK TEM K€ aBTOPCKMM KOHTYPOM He CUHUTaeTcsa VO.

Kog, maHHbIEe H XeIlln

T3-LOC-094 - uctouHmk: tom3_v0 9.docx - paspen: 11. Koa, AaHHble M KOHTPOJbHbIE Xewu Gyayuiero
3anycka

Ta6nauua T3-TBL-059 - tom3_v0_9.docx - 11. Ko, AaHHble M KOHTPOJIbHbIE XeLwuu Byayuiero 3anycka

O0BEeKT KoHTpo/Ib

protocol.pdf/docx [3ATIOJTHAEMOE ITIOJIE: SHA-256]

analysis code repository/commit [3ATIOJTHAEMOE ITIOJIE]

environment/container [SATTIOJTHAEMOE I10JIE]

raw data manifest [BATIOJTHAEMOE I1I0JIE]

calibration data hash [BATIOJIHAEMOE I10JIE]

confirmatory data hash created after sealed acquisition; not known at preregistration
randomization schedule hash [BATIIOJIHAEMOE I1I0JIE]

exclusion log append-only; hash chain [3ATIOJTHAEMOE I1OJIE]
independent report [3ATIOJTHAEMOE ITOJIE]
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I'maBa 21. KLT-RBD/RPD Kak BBIUYHC/INTE/ILHAS IaMATh

bu3zuKu
T3-CH-21 - master locator - T3-EDIT-v0.17

IlousiTHOE BBEeJEeHHE K IjIaBe
T3-EXPL-21 - noacHsowmin 6ok - T3-EDIT-v0.17

Kak XpaHUTh UCTOUYHUKHU, HOPMYJIbI, MOKA3aTEIHCTBA, 0JIOKEPHI, BEPCUH
LLEHTPAJIbHBIN BOMPOC ¥ ITPOTHO3HEIE KAHOUOATEI TaK, YTOOLI HH OJHH BHIBO HE IIOTEPSIT
IpoUCX0oXKaeHue?

KLT-RBD/RPD npepcTaBisieTCsa KaK TUITU3UPOBAHHEIN Irpad: raw
MNPOCTON CMbICA artifact npespaiaetcs B source-card, Reper, scientific object, proof
object, blocker u forecast candidate.

®opmyna 6e3 TouHoro locator umu ¢ oTKpeITHIM mandatory blocker
MWHUMAJIbHbIA MPUMEP MOZKEeT XpPaHUThLCSA U UHAEKCUPOBATHLCS, HO publication/forecast gate
Bo3BpaimaetT ABSTAIN.

CymectByioT immutable artifacts, typed nodes/edges, append-only
versions, manifests, status vector u provenance activities.

FHOCEONOMUS ITenmoctHOCTH IpOBepseTcs raw/semantic hashes, foreign keys, no-loss
ingest levels u BOCIPON3BOOMMEIM BOCCTAHOBIIEHUEM.
HccnepoBaternb BUOUT He TOJIBKO Pe3yiIbTaT, HO U rpad ero
®EHOMEHOJI0T NS A tb BH pesy ' pad Ny
3aBUCUMOCTEM, albTEPHATHUBEL, ITPOGEIIHI ¥ HCTOPUIO UCIIPABIICHUH.

Basa ciy>XKuUT BHIYMCIIUTEJILHOM TaMsIThi0 (GDH3UYECKOT0 UCCIIeNOBAHUS
®U3UNYECKUHA CMbICA ¥ IPEOOTBPAIllaeT CMEIIeHNe MOLEJIbHEIX, YNCIIEHHBIX U
HabITI0qaTEeTbHEIX YPOBHEM.

OHTOJIOrnAa

3anucek B 6a3e, hash uiu rocymapcTBeHHas perucTpalus He
MOKA3bIBAIOT MAaTEMATUYECKYIO MO0 PU3NIEeCKyIi0 UCTUHHOCTh
comepKaHus.

ABTopckoi siBnsieTcss Reper-oriented schema KLT-RBD ¢ D/Dom,
blockers, proof objects u status vector Kak IepBUYHBIMHU IIOJIIMU.

ABTOPCKASl HOBU3HA

Onpepensiorcsa node/edge contracts, no-loss ingest u provenance
MAPLLUPYT IABbI exports. I'taBa 22 mpeBpalllaeT 3T 3alUCH B BOCIIPOU3BOINMEIE
BEIYUCIJIUTEJIBHEIE CepTI/I(I)I/IKaTBI.

PedakuuoHHas ¢pyHkuus T3-EXPL-21: obaeeyumsb umeHue 2aasvl 21 «I'nasa 21. KLT-RBD/RPD kak
8blUlUCAUME/bHAS NAMAMb Qu3uKu» 6e3 uameHeHus eé popmaavHouix onpedenerutl, Dom/Cod u dokazameibHbiX
cmamycos.

CTATYC I'J1ABbl. Cogep>kaHue I'JlaBbl UMIIOPTUPYETCS U3 KOHTPOJIBHEIX To4ueK Toma III ¢
COXpaHEHHUEM MCXOTHBIX
THM/PROP/COND/MODEL/NUM/PHY-HYP/EMP-PLAN/OPEN/ABSTAIN. PegakuuoHHas
cOOpKa He MOBHIIIAET CTATYC.

TUNU3HPOBaHHBIN Ir'pad MaMsITH

T3-LOC-095 - uctounmk: tom3_v0_13.docx - paspen: 2. KLT-RBD/RPD kak TunusupoBaHHbIi rpad dusmnyeckon
naMaTm

G RBD = (V, E, tau V, tau E, provenance, status-vector)
V = Artifact U SourceCard U Reper U ScientificObject U ProofObject U Blocker u
Forecast

truth layer promotion = 0

Onpedesnerue T3-RBD-1 [DEF-A]. Tunvl y3/108 He cMewusarmcs, a pebpo umeem o6s58/1€HHYI0 CeMAHMUK)Y .
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PucyHok T3-FIG-043 - tom3_vO0_13.docx

KLT-RBD/RPD: proof-carrying physical memory
RAW Source Reper Law / action / Proof Forecast
artifact card R,l,U;D observable object candidate

BLOCKER RAIL
mandatory OPEN -> ABSTAIN
optional OPEN -> record, no silent deletion

Output is a typed graph plus status vector, not a single confidence number.

PucyHok 1. Ckeo3Has uenoyka ¢uauveckol namsamu. baokep He yoassem o6veKkm, a oOepaHudusaem pa3pewéHHulill
8b1800.

I'pad XpaHUT He TOJIBKO COAEPIKUMOE, HO U IIPOHCXOXKIEeHHe, 00/I1acTh ONpPeHeeHHs ¥ OTPHULIATEILHOE
3HaHue. Hamuuue blocker-node o3HaudaeT, 4TO cUCTeMa 3HAET MIPUYUHY OTKa3a. DTO ComepzKaTeJibHee, YeM
OyCTOM pPe3ynbTaT UK ITPOU3BOJIbHBEIN YMCJIOBOM PEUTHHT.

BeTBneHne cuMTaeTCs HOPMAJbHEIM COCTOsSHHEeM. OmuH source-card MOXKeT MHOOHepPXUBATh HECKOJIBKO
Reper-unTepnperanuii; ogHa MOMAEb MOXKeT MMeTh HEeCKONbKO proof objects u HECKONBKO MPOTHO3IHBIX
KaHgumaToB. CrucTeMa o6si3aHa COXPAHUThL MHOKECTBO, IT0Ka He JoKa3aH CelIeKTop.
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Y3/1bI M CTaTYCHBIH BEKTOP

T3-LOC-096 : uctouHmk: tom3_v0_13.docx - paspen: 3. Y3nbl, pebpa u cTaTyCHbIW BEKTOP
PucyHok T3-FIG-044 - tom3_v0_13.docx

Typed node and edge profile T3-RBD-v0.13

HAS AUTHORI4ES DEFINES
Artifact SourceCard Reper ScientificObject

DERIVED_FROM

( SUPPORTS / VALIDATES 1 BLOCKSJ

ProofObject } L BIGCRET J- 'L ForecastCandidate

Version/Provenance

Every edge is typed; every scientific claim has Dom, D, locator, status and provenance.
PucyHok 2. MuHuManvHbll npogusb munos. Version/Provenance conpogodicdaem ece ypo8HU.
3.1. O6sa3aTenbHble Nons
Ta6nuua T3-TBL-060 - tom3_vO0_13.docx - 3. Y3abl, pebpa u cTaTyCcHblI BEKTOP

Tvn MMUHMMaNbHbLIA KOHTPAKT DYyHKUMA

raw bytes, media type, size, raw

Artifact SHA-256, source path

WIEeHTUYHOCTL OAUTOB

aBTOp, Ha3BaHue, rof, ID, TOYHLIN

SourceCard IpoBepsieMasi CChIIKa
JIOKATOP, POJIb, TUIEH3USI
Reper R, I, U, D, Dom, lambda/CGlI, status MOCTATOYHOE OCHOBAHIE
. . . TUI1, GopMyna/manusie, Dom, Cod,
ScientificObject $opmyna/n TUTIOBasi KOPPEKTHOCTh
€OUHUIIE], TUIIOTE3EL
. METO[, IPENIIOCHIIKY, 3aK/II0YEeHNE, . .
ProofObject A, HDen proof-carrying claim
scope, hash, status
Blocker Kop, mandatory, state, npuuunsa, target OTpULIaTeIbHOE 3HaHUEe
. TOPHU30HT, HabI0maemMast, MHOXKEeCTBO .
ForecastCandidate b H YaCTUYHBIN ITPOTHO3

KaHOUOaTos, status vector
s = (s_math, s model, s num, s emp, s legal)

s _emp = NO-EMP-0OBS cannot be replaced by s num = NUM

BeKmop cmamycoe He CKaaAapusyemcs. CusbHbIU KOMNOHEHM He Mackupyem caabwlll.
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Source-card u Reper
T3-LOC-097 - uctounmk: tom3_vO0_13.docx * paspen: 4. Source-card, Reper u Hay4Hbl 06BbEKT

4.1. Source-card

Source-card GUKCHUPYET HE «CCBUIKY BOOOIIE», @ afpecyeMoe qoKa3aTellbHOe OCHOBAHUE: TOYHOE Ha3BaHUe,
aBTOpa, rom, wHAeHTUPUKATOP, CTpaHUIly/bopMyiy/pa3fmern, pOJib KCTOYHHWKA, IIpaBa MOOCTyIa, [HOaTy
TIOJIy4eHUs U Xelll JIoKaJibHoU Konuu. ITose exact locator o6si3aTenbHO.

Ta6nuua T3-TBL-061 - tom3_vO0_13.docx * 4. Source-card, Reper n Hay4Hbi 06BEKT
Mone Conep>xaHue OrpaHuyeHue
source_id ctabunbHEIM content ID He uMs daina

identifier DO, arXiv, RFC, obumnuansasii 1D [EACIONTE ZIERICIE MOITIT], e

OTCyTCTBYET
3alpelnaeT CCHUIKY Ha BECh T 6e3
exact _locator cTpaHuIa, popmyna, pasgen, Tabauia bem anpz’aca byR
prior art / support / comparison / He oIpenessieT UCTUHHOCTD
source _role .
= empirical data aBTOMaTHUYECKHU
license/access YCJIOBUSI UCIIOJIF30BAHUS U IPUBATHOCTH HEU3BECTHOE IIpaBo -> restricted gate
raw sha256 XeIlll KOHKPEeTHOW KoUK fixity, He aBTOPCTBO U He UCTUHA

4.2. Reper u ScientificObject

Rep(c) = (Rc, I c, Uc ; D c), Dom(c) !'= empty
ScientificObject = (type, carrier, Dom, Cod, units, assumptions, content, status)

KomnonenT D momkeH yka3welBaThb Ha source-card, proof object, data contract unu WHON TUNU3UPOBAHHLIN
foundation. Ctpoka «o61mien3BecTHo» He saBaseTcsa D. Ecnu Dom, emuHUIEL UJIN IPEIIOCHIIKY He YKa3aHEHL,
co3maéTcs blocker u downstream-kaugugat noisydaetr ABSTAIN.

4.3. N'paHuua lambda/CGI

Koopaunate! lambda u CGI MoOryT XpaHUTBECSI KaK OUArHOCTHUecKue noysg. OHU He SBIISIOTCS IEPBUYHBIM
KJII0OYOM WMCTHHH U HEe OTMEHSIOT source locator, proof scope u status vector. B makere v2.2 camu 36
UMEHOBAHHBIX OOBEKTOB IIPSIMO COXpaHSAOTCA Kak theorem-candidate/artifact-candidate, a nHe proved
theorem.
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Proof object u blocker

T3-LOC-098 - ucrounuk: tom3_vO0_13.docx - paspen: 5. Proof object, blocker u nporHo3HbIn KaHaunpaTt

5.1. Proof object

Proof object siBnmsieTCsT CaMOCTOSTENIBHEIM Y37I0M, a He (GIarom «moka3aHo». OH COOepKUT MEeTO[, IIOJTHBIN
CIIMCOK TIPEAIOCHIUIOK, 3aKii4yeHue, oO6J1acTh [OeWCTBUS, MAIIWHHBIM cepTuduKaT 0Opu HANTUYWH,
KOHTPOJIBHEIN Xelll u TouHHM ctatyc: THM, PROP, COND, NUM nu6o OPEN.

5.2. Blocker-safe gate

Gate(f) = ABSTAIN-BLOCKER, if an OPEN mandatory blocker targets f

Gate(f) = ABSTAIN-PROOF, if proof object is absent
Gate(f) = ABSTAIN-LINEAGE, if typed source lineage is absent
Gate(f) = PASS-MODEL, otherwise, while EMP-0BS is absent

IIpedaooicenue T3-RBD-4 [PROP-SCHEMA]. B cepmugukamuotl cxeme 06A3amenbHblll omKpbimulll 610Kep uckarovyaem
asmopusauurw kaHdudama.

Ta6nuua T3-TBL-062 - tom3_v0_13.docx * 5. Proof object, blocker u nporHo3HbIi KaHaupaT

CocTosiHue 3ddekT Joka3aTeJsibHas AMCUMIIJIMHA
OPEN + mandatory ABSTAIN BBIBOJI 3allpeIEH
OPEN + optional recorded 3aMeyYaHue COXpaHseTcs, HO He
CKpBIBaeTCs
CLOSED gate may continue 3aKpeITHE PUKCUPYETCS HOBBIM event,
a He IepenuchiBaHUEM UCTOPUU
WAIVED conditional continuation CIEEEYPEa M, PR [ A

waiver

5.3. NMpOrHo3 Kak MHO>XXeCTBO

Forecast(y0) = {c in CandidateSpace : all mandatory gates PASS}
empty authorized set -> ABSTAIN, not an invented best candidate

I[IporHO3HBIM KaHOWMOAT XPaHUT TOPU30HT, HalbIomaeMyio, MOMOEJIBHBIM HOCHUTENb, CBSI3b C
deterministic/StochPredRep unu rare-event layer, proof object, oTKpbEITEIE GIOKEPHI ¥ MATUKOMIIOHEHTHHIN
cratyc. BriGOp eOMHCTBEHHOTO 3JIEMEHTa OOIYCKAeTCs IIHUINb IIOCJIe SIBHOTO CeJIEKTOpa W OTHEIbHOTO
IOKAa3aTeNbCTBA UAEHTU(PULNPYEMOCTH.
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No-loss ingest

T3-LOC-099 - ucrounuk: tom3_vO0_13.docx - paspen: 6. No-loss ingest n content-addressed identity
PucyHok T3-FIG-045 - tom3_v0_13.docx

No-loss ingest and append-only versioning

Raw SHA-256 Immutable Manifest
Raw bytes B h(B) artifact ID entry
Normalized record N(B) Activity + agent +
+ semantic hash software + parameters

Strong no-loss means raw bytes are retained; a normalized copy never replaces them.

Never E)verwrite: create Version v(n+1) + change-set + pare}t hash

PucyHok 3. CusbHblll ingest coxpaHsiem raw bytes, Hopmasau3oeaHHoe npedcmasieHue, delicmaus npeobpas3osaHus u
sepcuu.

6.1. YPOBHM COXPAHHOCTH
Ta6nuua T3-TBL-063 - tom3_v0_13.docx - 6. No-loss ingest u content-addressed identity

YpoBeHb KoHTpakT F'paHuua
NLO TOJIBKO OIMCaHue UIu uMs Qaiina He II03BOJITEeT BOCCTAHOBUTH 00BEKT
KOHTpPOIS fixity mpu TYIIHOCTH
NL1 BHEIIHSS CChUIKA + Xl OHTPOJL ty mpu BOCTyIHOC
BHEIIIHETO UCTOYHUKA

NL2 JI0KaJbHBEIe raw bytes + raw hash 6aiToOBOe BOCCTAaHOBJIEHUE
NL2 + normalized copy + ..

NL3 . . BOCIIPOU3BOAUMEIN ingest
activity/provenance + version ledger

NL4 NL3 + He3aBucuMasi peIiuKa, IOJIrOBpEeMeHHas He3aBUCHMas
MIOAIIKCE/BpeMsI U BHEIIIHUU ay[IuT COXPaHHOCTh

ArtifactID(B) = urn:klt:artifact:sha256:SHA256(B)
Strong no-loss: Retrieve(Store(B)) = B
Normalize(B) is a derived artifact and never replaces B
ITpednoocerHue T3-RBD-2 [PROP-SCHEMA]. [Inss BLOB-xpaHuauwa cepmugukama batimoegoe round-trip pageHcmeso
nposepeHo ucno/saHuUMo.

Ta6nuua T3-TBL-064 - tom3_v0_13.docx - 6. No-loss ingest u content-addressed identity

OrPAHUYEHME SHA-256. Xem BEIIBIISIET
U3MeHEHUeE C OIIOPOH Ha Kpunrorpapruieckoe
npepnonoxenue. OH He yIOCTOBEPSIET aBTOPa,
MOMEHT CO3[laHUs, IPABUIBHOCTE CONEPKaHUST UITU
GU3MYECKyI0 UCTUHHOCTD.
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Bepcuu u provenance

T3-LOC-100 - ucrouyHuk: tom3_vO0_13.docx - paspen: 7. Bepcun, provenance m KOHTpPOJibHbIW manifest

7.1. Append-only version ledger

Version (n+l) = (entity id, parent version_id, content hash, change_ set,
timestamp)
UPDATE old version = forbidden; DELETE old version = forbidden

ITpednooicerue T3-RBD-3 [PROP-SCHEMA]. Hcmopus u3meHsiemcs 0obassieHuem cobbimusi, a He pedakmuposaHuem
npow.02o.

H3MeHeHME CcTaTyca TaKXkKe [OJI2KHO ObITh COORITHEM: IIPexKHUM status ocTaéTcs agpecyeMbIM, HOBBIM status
COMIEPKUT aBTOpPa peIlleHUsI, OCHOBaHMe, MaTy M CCHIJIKY Ha 3aKphITHIM blocker mmu HOBoe mOKa3aTelbCTBO.
JTo npenmoTBpalaeT Tuxoe npespamiesue OPEN B THM.

7.2. Provenance profile

Ta6nuua T3-TBL-065 - tom3_v0_13.docx * 7. Bepcuu, provenance u KOHTPOJsbHbIA manifest

PROV-cnon KLT-RBD otoGpa>keHue Bonpoc

artifact, dataset, code, proof object,

Entit YTO CYILIeCTBOBAJIO
y report yi
L. ingest, normalization, calculation,
Activity ge YTO IIPOM3OIIIIO
review, export
ABTOD, BEIYUCIIUTEIID, HEe3aBUCHUMEIHN
Agent . KTO OTBedal
IIPOBEPSIOIINHT
. used, generated, attributed, derived,
Relations KakK CBSI3aHH

invalidated

7.3. Manifest u detached self-hash

Manifest(P) = {(logical path i, size i, SHA256(bytes i))}
raw manifest != semantic metadata '= scientific status

®unanbHeE DOCX unu PDF He MOXKeT comepzkKaTh COOCTBEHHEBIM TOYHBIN OAaWTOBBIM xeIn 6€3 M3MEHEHUS
camoro ¢aiina. Iloatomy self-hash Brmycka sBnsercsti detached record u coobmiaeTcss mocie
OKOHYATeJIbHOTO peHAepuHra. BHyTpu [mokyMeHTa GUKCHUPYIOTCS XeIM BXOOOB, CXeMBI, KOIa,
cepTudUKaTHOM 6a3kl ¥ PE3yIbTATOB.

Ta6nauua T3-TBL-066 - tom3_v0_13.docx * 7. Bepcuu, provenance U KOHTPoJibHbIA manifest

CANONICAL JSON. KLT-CANON-JSON-v1 3amperliaet
float u paspemaert null/bool/int/string/list/dict co
CTPOKOBBLIMHU KJIIOUYaMHU. JTO OrPaHUYEHHBIH TPOPUITh
IPOEKTAa, a He 3asBJIEHNE O II0JTHOM COOTBETCTBUU
RFC 8785.
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IOpuguueckun firewall

T3-LOC-101 - ucrouyHuk: tom3_vO0_13.docx - paspen: 8. lOpugunueckun u perucrtpaunmoHHbin firewall
PucyHok T3-FIG-046 - tom3_vO0_13.docx

Legal and integrity firewall

(" ™ 4 ™
Identity / custody layer Scientific status layer
e registry or deposit record e THM / PROP / COND
* file hash / manifest * MODEL / NUM / PHY-HYP
* signature / timestamp * EMP-PLAN / EMP-OBS
¢ author and rights metadata « OPEN / ABSTAIN / REFUTED
. S/ A J/

Registration and hashes support identity, fixity and traceability. They do not prove a theorem or validate a physical hypothesis.

PucyHok 4. HOeHmugpuKkayus 06eKkma u Hay4Has 8aaudalus npuHadexcam pasHbiM KaHAAdM.

registered(object) = 1 does not imply status math = THM
registered(object) = 1 does not imply status emp = EMP-O0BS
hash valid(object) =1 does not imply claim true(object)

ITpednoocerue T3-RBD-5 [PROP-SCHEMA]. ITosae legal records He yuacmayem 8 8bluucseHuu forecast authorization.

HOokymeHTs PocnatenTta/®UIIC p[oMXKHBE XPaHUTLCA KaK IOpUOWYecKUe source-cards C TOYHBIMU
pekBu3uTaMu. Pa3peméHHBI  BBIBO[: 3aperucTpPUpPoOBaH UKW  HOEMOHMPOBAH  COOTBETCTBYIOLIUMU
MPOTpPaMMHLIN MPOOYKT /MO0 6a3a maHHBIX. 3allpPeIlEHHBIM BHIBOMA: TOCYOAaPCTBEHHBIN OpraH MOATBEPOUIT
MaTeMaTHU4eCKyIo TeopeMy, Gu3nudecKuil NPUHIIUTI UM KOCMOJIOTUYECKYIO0 MOLEIb.

8.1. Public/private gate

o mybnukauuu 00BEKT ImojIydaeT privacy class, rights statement u momycTuMEIH KaHal pacIpOCTPaHEHUS.
HeusBecTHasi nuileH3uUs1 He TPaKTyeTCsa KaK pa3spellleHue. IlepcoHanbHble OaHHBIE, 3aKPBITHE KIIIOYH,
KOHGUOeHINaTbHLIE U3MEPEHU U MaTepuaikl ¢ orpannyenueM poctyma nepesopsaTcss B RESTRICTED u ne
BXOMST B IyONIUYHEIN crate.
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AyauT BHYTpEHHUX 0a3

T3-LOC-102 - uctouyHuk: tom3_vO0_13.docx - paspen: 9. Ayaut BHyTpeHHux KLT-RBD-nakeTtoB
JlokanmbHBEIM ayduUT BHIIONHEH IO (GaKTUYeCKU OOCTYNMHBIM SQLite-datinam. OH mpoBepsieT CTPYKTYpPy U
1IeJIOCTHOCTH KOHKPETHEIX KOIIUM, HO He SIBJIIeTCS He3aBUCUMOU 9KCIIePTU30U conepXKaHus.

Ta6nuua T3-TBL-067 - tom3_v0_13.docx * 9. Ayaut BHyTpeHHux KLT-RBD-nakeTtoB

MakeTr CxemMma KniouyeBble KoJsinyecTsa MpoBepka

R . 236 sources; 1145 works; . o
Interdisciplinary Atlas v2.1 28 Tabmun / 0 views 2212 repers; 2478 edges integrity=ok

26 domains; 267 crosswalks;

36 named candidates integrity=ok

Global RBD v2.2 RUN 016 230 Tabnui / 2 views

45 artifacts; 42 lambda

audits; privacy/legal queues integrity=ok

Real-data import v1.0 14 tabmuu / 10 views

9.1. KOHTpPOJIbHbIE XeLWU JIOKaJIbHbIX KONU#H
Ta6nauua T3-TBL-068 - tom3_v0_13.docx - 9. Ayaut BHyTpeHHux KLT-RBD-nakeTtoB

Ob6beKkT SHA-256

63ff4a32089acdceb84ff113527158e2c12beb8daa4a942cd003e

Atlas v2.1 1d3a330d9ae
Sl 7. 9b1906d6a3410f3d9e¢68d179301477c6d7b51b9eac984b8ch90
: 59703120493e9
Real import v1.0 d89cdald645e4645d9a58ec754bdb26bb2252d621e0f2c3df74
b : 28a5d89053df9

9.2. BbiBOA, ayamuTa

e OcHoBHo#M rpad v2.1 u v2.2 coxpaHseT OOuHaKOBBEIE counts OCHOBHBIX Tabmui: 236 / 1145 /2212 / 2478.

e V2.2 moGamnseT napayuiensuele domain/audit tables u views, He pa3pymas sgpo v2.1.

e RUN 016 umenyert 36 artifact candidates, Ho BEyTpernnit README npsMo 3amnpeniaeT cCUuTaTh UxX
truth-layer unu proved theorem.

e Real-data import comepzkur privacy, legal review u public/private split, ogHakKo He3aBucHMas IIPpOBepPKa
TIOJIHOTHL 3TUX Oo4Yepened OTCyTCTBYET.

e 230 Tabmul v2.2 maloT 60raTyio HCTOPUIO, HO TPeOyIoT KOMIIaKTHOTr0 canonical core profile gns
YCTOMUYUBOU IPOrPaMMHOM peau3alunl.
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CraHgapThl COBMECTHMOCTH

T3-LOC-103 - ucrouyHuk: tom3_vO0_13.docx - paspen: 10. BHellHAA KapTa cCTaHAapTOB U COBMECTUMOCTH

Ta6nuua T3-TBL-069 - tom3_v0_13.docx * 10. BHellHAA KapTa CTaHAapPTOB U COBMECTUMOCTH

ID WUCTOYHUK UpenTudukartop Ponb CraTtyc
El W3C PROV-O 2013 w3c , Entity/Activity/Agent | 00 art / mapping
Recommendation provenance
Kunze et al., Baglt RFC 8493; DOI payload, manifests, . .
E2 v1.0 2008 10.17487/RFC8493  fixity packaging prior art
DOI research object
E3 RO-Qrate Metadata 2026 10.5281/zenodo.2072 metadata and comparison / export
Specification 1.3
0080 workflows
DataCite Metadata DOI 10.14454/qdd3-  Citation metadata;
E4 2026 . RAiD/SWHID publication adapter
Schema 4.7 ps68 ;
relations
Wilkinson et al., FAIR Dol data stewardship
E5 P v 2016 10.1038/sdata.2016.1 design support
Principles 8 goals
RFC 8785; DOI canonical JSON for comparison; not yet
EG RundgrenicHalalCS g §2020 10.17487/RFC8785  hashing/signing full compliance
FIPS 180-4; DOIL
E7 NIST Secure Hash 2015 10.6028/NIST.FIPS.1  SHA-256 definition integrity prior art
Standard 804
ES SQLite Database File ST official SQLite single-file relational N
Format documentation carrier gep
E9 Adams etal,, Time- 5, RFC 3161 trusted proof-of- future signing gate

Stamp Protocol

existence time

10.1. NMNpodcdunb 3KcnopTa

KLT-RBD core -> PROV graph + RO-Crate metadata + BagIt fixity + DataCite citation
layer
mapping is optional adapter; canonical KLT statuses and blockers remain
authoritative inside the project

CTaHpapThl He OOJIKHBI MeXaHUYeCKU IIepPelNCHBaTh aBTOPCKYI0 ceMaHTUKy Reper u D/Dom. OkcnopTHas
KapTa 00s3aHa OBITH OBYCTOPOHHE TPACCUPYEMOM: KaXKAOMYy BHEIIHEMY IIOJII0 COOTBETCTBYET BHYTPEHHUH
origin, a moTeps ceMaHTUKU PeTUCTPpUpPyeTCsa Kak mapping blocker.
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Ceprtudukar RBD
T3-LOC-104 - uctouyHuk: tom3_vO0_13.docx - paspen: 11. BeiuuncnurenbHbin ceptucpukar T3-RBD-NUM-001

seed = 20260726
test families = 25
assertions = 37500 / 37500
status = NUM != EMP-0BS

Ceprudukat co3gaét SQLite-cxeMmy, cuHTeTudeckui source-card -> Reper -> action -> proof -> forecast
chain, otkpriTeIi mandatory blocker, append-only events, provenance activity, legal record u manifest.
3aTeM BHIIOTHSIOTCS PAaHIOMU3UPOBAHHEIE U CTPYKTYPHEIE IIPOBEPKH.

Ta6nauua T3-TBL-070 - tom3_vO0_13.docx * 11. BoiuucnutenbHbin ceptucdukat T3-RBD-NUM-001

CemencTteo A WUtor CemenicTBo B WUtor
canonical-key-order 1500/1500 raw-mutation-detected 1500/1500
duplicate-ingest-idempotent 1500/1500 raw-byte-roundtrip 1500/1500
raw-vs-semantic-hash 1500/1500 canonical-float-firewall 1500/1500
artifact-append-only 1500/1500 artifact-delete-rejected 1500/1500
version-append-only 1500/1500 foreign-key-gate 1500/1500

optional-blocker-recorded-no-

mandatory-blocker-abstain 1500/1500 veto 1500/1500
closed-blocker-pass-model 1500/1500 legal-firewall 1500/1500
proof-object-required 1500/1500 lineage-required 1500/1500
manifest-coverage 1500/1500 manifest-tamper-detected 1500/1500
status-vector-preserved 1500/1500 source-locator-gate 1500/1500
provenance-activity-linked 1500/1500 content-id-stable 1500/1500
content-id-change-sensitive 1500/1500 sqlite-integrity-check 1500/1500

sqlite-foreign-key-check 1500/1500

11.1. YTOo MMEHHO 3aKpbiBaeT cepTudukar

e  OamroBeid round-trip u content-addressed identity gns cepTudukaTHON CXEMEL;

e otpenenue raw hash ot semantic hash;

e 3ampert update/delete mns artifacts u versions;

e foreign-key u SQLite integrity checks;

e oOs3aTenbHbIH blocker -> ABSTAIN;

e proof/lineage gates u coxpanerue status vector;

e ropugmyeckuu ¢iar He nmoBhImaeT scientific status;

* KOHTPOJB JToKanbHEIX SQLite-makeToB 1o integrity u selected counts.

Tabnuua T3-TBL-071 - tom3_v0_13.docx - 11. BeiuucnautenbHbin ceptudpukat T3-RBD-NUM-001

YEro CEPTU®PUKAT HE OOKA3bIBAET. OH He
mokasniBaeT nonHOTY Bcedt KLT-RBD, oTcyTcTBHE
SHA-256 collisions Boo6111e, KOpPEKTHOCTb BHEIITHUX
HUCTOYHUKOB, GU3UYUECKYI0 UCTUHHOCTL V*P,
KanmubpoBKy PredRep unu ncnonuenue EXT-RUN.
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I'maBa 22. BeiuuciaurejabHbIe CePTUPHUKATHI, KOO H
BOCIIPOU3BOIUMOCTH

T3-CH-22 - master locator - T3-EDIT-v0.17

IlonsiTHOE BBeJeHUeE K IIaBe

T3-EXPL-22 - nosacHsatowmn 6nok - T3-EDIT-v0.17

YTO UMEHHO [OJI2KHO OBITH 3aMOPOZKEHO, YTOOB! IPYTOHM MCCIeIoBaTeb
LLEHTPAJIbHbIW BONPOC MOT IIOBTOPHUTDH BEIUHCJIEHNE U OTJIMYUTDL COBIIafieHre OAHTOB OT
COBIIQJIEHUsI CMEICJIA?

CepTudukat BKIO4aeT source snapshot, environment/dependency
MPOCTON CMbICJ locks, nacTpykuuy, test vectors, artifact, manifest, provenance u
BHEIIIHUY rerun receipt.

IIBa ZIP c ommHaKOBLIMH (haiiaMu MOTYT pa3/indaThbCs M3-3a

MWHUMAJIbHbIA MPUMEP timestamps u mopsimka 3amnucei. [JeTepMUHUPOBaHHAsT COOpKa
HOpMaJu3yeT 5Tu o u nonydaer SAME-BYTES.

OHTONIOrUA Oo6mwekToM saBnsetcs reproducibility capsule Cert build u verdict
SAME-BYTES/SAME-SEMANTICS/DIVERGED/ABSTAIN.
JlokanbpHasi BOCIIPOM3BOOUMOCTD TOKA3kIBAETCS ITIOBTOPHOM COOPKOM U
rHOCEOJIOrusa XellaMu; He3aBUCUMOCTD - OTAEJIbHEIM MOATIMCaHHBIM receipt gpyroro
UCTIOJTHUTEJIS.
GEHOMEHONOI WS HonbsosaT?nb 3amycKaer Oﬁ'BﬂBHeHHYIOvaOHPTJIypy U Tojy4daeT
cpaBHUMHIY artifact u mammHOYnTaeMuIl verdict.
OUINYECKUIN CMBICA Ceprudurar TIO3BOJIAET OBTOPUTEL MOAEIbHOE BEIYHCIICHUE U
06HapyxkuTh supply-chain drift.
_ NUM-ceptudukat He spnsiercsa EXT-RUN u He co3maét EMP-OBS.
OrPAHUYEHMUE
ITopnuces mogTBEPKOAET IPOUCXOXKAEHNE, HO HE KOPPEKTHOCTh TEOPUH.
ABTOPCKAS! HOBU3HA ABTOpPCKOM sBII€TCA BKITIOYEHHE capsule u rerun receipt B
Reper/D/Dom/status chain nporaossoro oneparopa.
CHauaja 3amaéerca formal build model, 3aTeMm deterministic build,

MAPLUPYT IJIABbI provenance u audit software packages. I'maBa 24 UCIONIB3yET 3TOT CJION
B end-to-end gate.

PedakuuoHHas ¢yHkuusa T3-EXPL-22: ob1eeyumsb umeHue 21aevl 22 «I'n1asa 22. BeluuciumeibHvle
cepmucpukamsl, K00 U 80cNPou3BoOUMOCMb» 6e3 usMeHeHus eé popmasavbHbuix onpedeseHuli, Dom/Cod u
doKkaszameibHbIX CMamycos.

CTATYC INJ1ABbl. Cogep>kaHue I'laBbl UMIIOPTUPYETCS U3 KOHTPOJIBHEIX ToueK Toma III ¢
COXpaHEHUEM MCXOTHBIX
THM/PROP/COND/MODEL/NUM/PHY-HYP/EMP-PLAN/OPEN/ABSTAIN. PemakuuoHHas
cOOpKa He MMOBHIIIAeT CTATYC.

(I)OpMaHBHaH MOOe/Ib CﬁOpKH
T3-LOC-105 - uctouHmk: tom3_v0_14.docx - paspen: 2. dopmasbHas MOAeNb BOCNPOU3BOAUMON COOpPKMU
Build : S x E x I -~ A
S = source snapshot, E = environment, I = build instructions
Reproducible(A) « Vri,r2 with same (S,E,I): bytes(A:1)=bytes(Az)
OnpedeneHue T3-CERT-1 [DEF]. YacmuyHocmb coxpaHsem ABSTAIN npu HenosiHoM exooe.

ITone E BKIIOYaAEeT HEe TOJNIBKO HAa3BaHMWE OMNEPAIMOHHOM CHCTEMBI. [ H»elCTBywoIel CcOOpKu
TIEPEYUCIISIOTCS BEPCUSI MHTEPIPeTaTOpa Uik KOMIUIATOPA, 3aBUCUMOCTH, apXUTeKTypa, locale, timezone,
nepeMeHHbIe OKpyxkeHU, build path policy, daiinoBrie paspemerus 1 UCTOYHUK BPEMEHU.
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2.1. Verdict lattice
PucyHok T3-FIG-047 - tom3_v0_14.docx

Verdict lattice for a rerun

SAME-SEMANTICS ABSTAIN
- DIVERGED e .
bytes differ, declared . . inputs or evidence
unctional equivalenc B e EEE incomplete

SAME-BYTES
identical digest

SIAME-SEMANTICS is allowed only if the semantic comparator was frozen before the rerumn.
local self-rerun is NUM. An independent signed receipt is EXT-RUN. Neither is EMP-OBS.

PucyHok 1. Verdict avibupaemcs no caabetiwemy o6s13amebHOMY Kpumepuro.

Ta6nauua T3-TBL-072 - tom3_v0_14.docx - 2. dopMasbHas Moaenb BOCNPOU3BOAUMON cOOpKuU

Verdict Ycnosue Pa3speluéHHbIA BbIBOA,

SAME-BYTES SHA-256 u pa3Mep COBIIanu
apredaxTa

0aiTHl pa3JIMYHEL, 3apaHee
SAME-SEMANTICS 3aMOpOKEHHEBIM comparator
IIOATBEPIKIAET S9KBUBAJIEHTHOCTD

contract

DIVERGED 006s13aTenbHbIM BHBOA un digest
pa3nudaeTcs
HeT lock, Dom, input hash, build

ABSTAIN command u60 receipt

BBIBOJI 3aIpPeIEH
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Reproducibility capsule

T3-LOC-106 - ucrounuk: tom3_vO0_14.docx - paspen: 3. Reproducibility capsule
PucyHok T3-FIG-048 - tom3_v0_14.docx

Reproducibility capsule T3-CERT-v0.14
ource snapsho Build Environment Dependency Test vectors Artifact
+ digest instructions lock lock /| SBOM + |lexpected outputs + manifest

Provenance + signatures + logs + status vector
subject hash binds the capsule; no field may promote truth status

[ Missing mandatory component -> ABSTAIN J

PucyHok 2. Kancyaa ces3vieaem ece 8xo0bl U pe3ysabmamol yepes subject hash.
3.1. Obsa3aTeNbHbIX KOHTPAKT
Ta6nauua T3-TBL-073 - tom3_v0_14.docx * 3. Reproducibility capsule

KoMnoHeHT MuHuMmanbHoe none Ha3HauyeHue

TOYHO Te 6aNTHI, U3 KOTOPHIX

source immutable snapshot + SHA-256
BBHITIOJIHSITIACh cOOpKa

entrypoint, komaHups, flags, working

build 6€e3 YCTHBIX ITIaroB

directory
environment OS/_runt1me/archltecturellocale/T Z/ environment lock
variables
dependencies TOYHBIE Bepcuu + artifact hashes lockfile unu vendored bundle
test vectors input, expected output, tolerances IIPEOBAPUTEIIBHO 3aMOPOXKEHEI
artifact ums, media type, bytes, digest subject cepTudukara
builder, parameters, dependencies, HeIoanucaHHas 3allUCh He SIBISIeTCS
provenance i
byproducts trust receipt
status NUM / EXT-RUN / EMP-OBS channels HecKasapHbH firewall

Cert build = (S,E,I,D,T,A,H,P,R,Status)
missing mandatory component -> ABSTAIN

D - dependency ledger; T - test vectors; P - provenance; R - external rerun receipt.

Kypnuvwes MBaH bopncosuny - KanmHuHrpag - 2026 | 131



BA30BbIA MPOEKT KLT-RBD : TOM Il - T3-FREEZE-v1.0

IleTepMHHHPOBaHHasi COOpKa

T3-LOC-107 - uctouHmk: tom3_vO0_14.docx - paspen: 4. leTepMMHUpOBaHHaA cbopka u ynpaBneHue
BapuaTUBHOCTbIO

PucyHok T3-FIG-049 - tom3_vO0_14.docx

Deterministic build: variance is normalized, not wished away

Volatile inputs

timestamps
locale / timezone
file order

Normalization

« C.UTF-8 /UTC

« lexical ordering

* SOURCE_DATE_EPOCH

Stable artifact

same source
+ same environment
+ same instructions

* build path
* permissions

» path mapping

« fixed modes
« frozen seed
* lockfile + hashes

* random seeds SAME-BYTES

» dependency resolution

Counterexample verified: changing only ZIP timestamps changed the bytes in 1000/1000 trials.

PucyHok 3. BapuamugHble 8x00bl Hopmaausyromces 00 8vluucaeHus digest.

Tabnuua T3-TBL-074 - tom3_v0_14.docx - 4. leTepMuHUpPOBaHHanA cbopka U ynpaBneHue BAapMaTUBHOCTLIO

NCTOYHUK BapuaTUBHOCTH PeMOHT Gate

SOURCE_DATE_EPOCH;

Bpems bukcuposanHbi ZIP timestamp

CKPEITasl TeKylllad JaTa 3allpelieHa

JIeKCUKOTrpahUIEeCKUl CIIUCOK BXOLOB U

TTopsimok e nopsanok o6xoxa FS He ucmoms3yeTcs
Locale/TZ C.UTF-8 u UTC ¢opMaTh YKCen U faT He 3aBUCAT OT
: MallluHBL
: a0COIOTHLIN IIyTh HE MOMafaeT B
Ilyte ${BUILD ROOT} u path mapping apTedaxT
TIpaBa ¢ukcupoBanHutie file modes umask He Bnusert Ha digest
3aMOpOXKEeHHBIN seed UIu
Cry4aliHOCTB Kpuntorpadudecku 3apuKCupOBaHHBIN «CJIy4aWHBIN» TeCT BOCIIPOU3BOOUM
entropy input
JSON copTuposKa Kmoded, UTF-8, sanpet cTabunbHOe 6alTOBOE ITPEeICTaBIIeHne

NaN/Inf

B T3-CERT-NUM-001 omuu u TOT ke capsule 6wl coOpaH Ipu pa3HBIX IOPSAOKaX MUCXOOHBIX (alyioB u
pasubix ¢ukTUBHEIX build roots. Bce 1000 map pmanu upmeHTu4HBIE GaliThl. KOHTPOJBHEIM HauBHEBEIM ZIP C
paznuuaiomumMucs timestamps pasomeéncs B8 1000/1000 cioy4daes.
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Dependency u environment locks
T3-LOC-108 - ucrouHuk: tom3_vO0_14.docx - paspen: 5. Dependency lock, SBOM u environment lock

E lock = (runtime, os, arch, locale, timezone, env-vars, build-path-policy)
D lock = {(package i, version i, source i, digest i)}

Range constraint 6e3 padpewéHHo20 Habopa apmegakmos He sisasiemcs dependency lock.

5.1. Python un Dart

Onsa Python B TekymeMm prior art poctyneH craHpapT pylock.toml, npemHa3sHadyeHHBIM OJId
BOCIIPOM3BOAVMMOM YCTAHOBKM UM COOEepKaIuil TOYHbBIE MCTOYHUKM U Xelu nakeTtoB. [Ins Dart application
package oduIiranpHas HOKYMEHTallUs peKoMeHOyeT xpaHuTh lockfile B cucTeMe KOHTDOJISI BEPCUM, YTOORI
pa3paboTKa ¥ pa3BEPTHIBAHKE MCIIOIHL30BAJIM COrIaCOBAHHEIN HAaOOP 3aBUCUMOCTE.

Ta6nauua T3-TBL-075 - tom3_v0_14.docx - 5. Dependency lock, SBOM u environment lock

Kopnyc HabnwoaneHue Verdict

requirements.txt: 8 CTPOK ¢ >=; TOYHBIX ABSTAIN-DEPLOCK

KLT 4.14 Python == HeT; pylock.toml/lock oTcyTcTByeT

KLT 4.14 Flutter 7 caret constraints; pubspec.lock ABSTAIN-DEPLOCK
OTCYTCTByeT

KLT 5.1 Flutter 9 caret constraints; pubspec.lock ABSTAIN-DEPLOCK
OTCYTCTByeT

Python stdlib only; runtime 3.13.5
T3-CERT capsule 3adurcupoBas; third-party runtime deps PASS-LOCAL
OTCYTCTBYIOT

5.2. SBOM adapters
Ta6nauua T3-TBL-076 - tom3_v0_14.docx - 5. Dependency lock, SBOM u environment lock

Mpoduns Ucnonb3syembin cnon OrpaHuuyeHue

package/component, relationship,

SPDX 3.0.1 license, external identifiers

skcnopt dependency ledger

components, dependencies, formulation,

Chellomeboc 7 declarations, citations

skrcropt build and BOM layer

KLT-RBD status vector math/model/num/emp/legal channels He 3aMeHseTcs noneM confidence
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Provenance u attestation

T3-LOC-109 - ucrouyHuk: tom3_vO0_14.docx - paspen: 6. Provenance, attestation n noanuce

Attestation = (subject, predicateType, buildDefinition, runDetails)
subject.digest binds the artifact; builder.id identifies the asserted trust base

SLSA-aligned JSON co30aH n0KanvHO, HO SLSA level He 3as8s€eH.

Tabnuua T3-TBL-077 - tom3_v0_14.docx - 6. Provenance, attestation m nognucs

Crnon DYyHKUMSA CraTtyc T3-v0.14
SLSAv1.2 THe, koTnia I Kak MDOMSBENEH artifact; MOMeb IOJIEH U TPOBEPKU
build/source provenance
in-toto Statement subject + predicateType + predicate KOHTeHHep attestation
Sigstore signature + identity + transparency log TJIaH MOANMCAHUS BHEITHETO receipt

builder=local-untrusted; signed=false;

T3 local provenance i [

NUM metadata only

IOPUOUNYECKAA U HAYYHASA TPAHUUA. Tlognuck NOATBEPXKOAET CBI3b MeXKAY KII0UOM/UAeHTUYHOCTBIO 1
KOHKPETHHIMY 0OaiiTaMu IIPHU 3asiBJIEHHOU IIpolienype nTpoBepku. OHa He MOKa3bIBaeT KOPPEKTHOCTH aJITOPUTMA,
UCTUHHOCTHL TEOPEMEI U GU3NUECKYI0 BaIUTHOCThL pe3yJbTaTa.

®ann t3 v14 provenance.json ucnosnb3dyeT in-toto Statement vl u predicateType SLSA provenance/vl. On
co3HaTesIbHO comepxkuT kit status.signed=false, slsa level claimed=false u independent runner=false. 3to
IIpeoTBpaIlaeT IIpeBpallleHre BHYTPeHHeN MeTanHDopMaluy B GUKTUBHBIN trust certificate.
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Aynut KLT-nnakeToB

T3-LOC-110 - uctouyHuk: tom3_vO0_14.docx - pasgen: 7. AyauTt nporpaMMmHbix naketos KLT
Ta6nuua T3-TBL-078 : tom3_v0_14.docx - 7. AyauT nporpaMMHbix naketoB KLT

ApxuB Entries F_’aanwmblx Lockfiles
timestamps

KLT 4.14 73 14 HeT 5d48e7cel84527fb...

KLT 5.1 81 25 HeT d373e55babb5e63fa...

KLT6 root v50 36 4 HeT 0854a90a12148620...
KLT2 v63 37 15 HeT 748513c418e5ba8c...
Android release v4.80 = 22 7 HET 36412edaa2276bf8...

7.1. YcTaHOBJIeHHble (paKTbl
e Komuu KLT 4 14 CHECKED BUILD.zip u KLT 4 14 CHECKED_ BUILD (1).zip no6aiiToBO HOEHTUYHEL.

e Kommu KLT5 1 FLUTTER SDK PACKAGE.zip u KLT5 1 FLUTTER SDK PACKAGE (1).zip mo6a#ToBo
UIEHTUYHHI.

e HusKLT4.14, su B KLT 5.1 He nHatimeH pubspec.lock; Flutter dependency resolution moatTomy He
3aMOPOXKEH.

e BKLT 4.14 requirements.txt UCIIOJIB3YIOTCS BOCEMB HUXHUX I'PAHUI] >= 6€3 TOYHHIX BEPCUH U XEeIlel.

e KLT2 v63 comepxut ¢ainossii manifest, Ho nmepeunucnernue He cHabxeHo digest s Kaxkxmoro o6beKTa.

e Kklt6 root v50 comepKUT calT/mUCTPUOYTUBHEIN CJIOM, HO He eIUHEIN environment/dependency lock.

OrPAHUYEHME. Aynut onuchIBaeT COCTOSIHUE NepefaHHbIX apxuBOB. OH He YTBepKIaeT, UYTO UHOM MCXOTHBIN
peno3utopuit unu Cl-cpena He comepXKUT OONONHUTENbHBIX lockfiles.
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Manifest blocker v4.80
T3-LOC-111 : uctouHmk: tom3_v0_14.docx - paspen: 8. Release v4.80: manifest integrity u obHapy>xeHHbIN
blocker

records = 17
verified = 16
mismatched = 1
Verdict = ABSTAIN-MANIFEST until repaired

Pe3ysibmam noayyeH npsamol ceepkol pasmepa u SHA-256 kascdozeo embedded file.

Ta6nuua T3-TBL-079 - tom3_v0_14.docx - 8. Release v4.80: manifest integrity u o6Hapy>xeHHbit blocker

Ob6bekT 3asBneHo Ha6nwopneHo CraTyc
KLT v4 80 FINAL INTERNA MANIFEST v4 80.json 5 apxuse haxTHIECKH 2620
L RELEASE CLOSURE DELI o6bsiBnsier bytes=0 u 6ap}l)T_ SHA.256 movrof OPEN BLOCKER
VERY MANIFEST.csv SHA-256 mycroro daiina i APy
OcTanbHble 16 3anucen pa3Mmep u SHA-256 coBnanu JIOkalbHas UEeTIOCTHOCTE PASS-LOCAL
MOATBEPKIEHA

PacxoxneHue He ucnpasisijiock Monda. TpeOGyercss HoBasg Bepcuss MANIFEST v4 80.json nu6o HOBHIT
delivery manifest ¢ cornmacoBanubiMu GaviTamu u xemieM. 1o change-set yTBepxkpueHme o monHOM manifest
closure 6yo0KHpyeTCH.

8.1. Hash map npoBepeHHbIX apXuBOB

Ta6nauua T3-TBL-080 - tom3_v0_14.docx - 8. Release v4.80: manifest integrity n obHapy>xeHHbin blocker

ApxuB SHA-256

5d48e7cel84527fb7650babf5cd0ad33196d05d36£3b962f22d8

KLT 4.14 a2bdbbcaefa6
KLT 5.1 d373e55bab5e63fa4c5b68688527efd6b53d30b2f71e81827160
: 04b290f999fe
KLT6 v50 0854a90a12148620bff7e4e4cf2bd56e773692d36d9%e1cc6480b
7879db330ela
748513c418e5ba8c89a8a5b931f161230£f82e5be2dc95afha03a
KLT2 v63
a6decb4feda7
release v4.80 36412edaa2276bf82a3b0146b49746dde0c310f1ad5d71df89d9
: 15351ac56763
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Cemel)nKaT BOCIIPOM3BOOJHMOCTH
T3-LOC-112 - uctouyHuk: tom3_v0_14.docx - pasgen: 9. BeruncnurenoHbin ceptucdukart T3-CERT-NUM-001

seed = 20260726
test families = 20
passed = 20000 / 20000

capsule SHA-256 =
d9edc37c9884ff6fb0Oc7665acf36bbf38e227c082a2bd6b402bb54977¢c3b3518

Cepmugukam ucnoavdyem Python standard library; HewHul kamasaoe uau ¢usuyeckue OaHHble He aHaAUu3UpPoB8AalUCh.
Ta6auua T3-TBL-081 - tom3_v0_14.docx - 9. BoiuncnurenbHbii ceptudpukart T3-CERT-NUM-001

[») MpoBepka PesynbTaTt
co1 Canopical]SON independent of 1000/1000
insertion order
co2 Deteljministic capsule is bit-for-bit 1000/1000
identical across roots and source order
co3 Artjfact SHA-256 stable over repeated 1000/1000
builds
Counterexample: timestamp variance
e changes naive ZIP bytes LB
co5 Archive members have stable lexical 1000/1000
order
co6 Path normal.ization removes dot 1000/1000
segments without escaping root
C07 Path traversal is rejected 1000/1000
C08 Non-finite floats are rejected 1000/1000
co9 dO.ne-byte tampering changes artifact 1000/1000
igest
c10 Emb_edded manifest verifies all payload 1000/1000
entries

CTATYVYC. Bce pe3ynbTaThl 9T0M cTpaHullsl uMeiotr ctatyc NUM/PROP B siBHO 3amanHoM synthetic carrier. Ouu
He sABIs0TCA He3aBUCUMBIM EXT-RUN.
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HpOTOKO)’I HEe3aBHCHMOI' O rerun

T3-LOC-113 - uctouyHuk: tom3_vO0_14.docx - pasgen: 10. MpoTOKO/N HE3aBUCMMOIro NOBTOPHOIO 3anycka
PucyHok T3-FIG-050 - tom3_vO0_14.docx

Independent rerun boundary

Author-side capsule

* source hash

e environment lock

e dependency ledger

¢ build command

* test vectors

« expected artifact hash

Independent runner

» fresh machine / container

« verify all input hashes

* rebuild without author intervention
* compare artifacts

 sign rerun receipt

¢ publish log and environment digest

T
R
U
S
T
B
(o]
U
N
D
A
R
Y

* unsigned local provenance

Current status: external receipt absent -> EXT-RUN OPEN; EMP-OBS remains absent.

PucyHok 4. He3agucumocmb 803HUKaem mo/1bko nocje nepexoda trust boundary.

10.1. NMocnepoBaTtenbHOoCTb EXT-RUN

Ta6nauua T3-TBL-082 : tom3_v0_14.docx * 10. MpoTOKOJZ1 HE3aBMCMMOIo NOBTOPHOIO 3anycka

LWar Hencreue Bbixopn,

ER-1 ITomyunTs capsule u source snapshot u3

input hashes
HEeM3MEeHsIeMOro KaHasa

IIpoBeputs SHA256SUMS u subject

ER-2 : verification log
digest mo pacmakoBKu

ER-3 Pa3gepHyTL gucTtyio VM/container o environment digest
environment lock

} YCcTaHOBUTE TOJIBPKO pa3pelI€HHbIEe .

B dependency artifacts dlgppidiangy ieesin

ER-5 BEITIOJTHUTE POBHO 3aMOPOXKEHHYIO stdout/stderr hashes
KOoMaHAy 6e3 KOHCYJIbTallui aBTopa

ER-6 CpaBHurts artifact bytes u semantic test verdict
vectors
Tlognucats rerun receipt u . .

ER-7 ony6rukoBaTh builder identity signed receipt

ER-8 IIpu divergence coxpaHuTh 06a blocker / change-set

apredaxTa u diff report

10.2. Receipt contract

R ext = (runner _id, independence statement, input hashes, env digest, commands,
outputs, verdict, signature, timestamp)

R _ext absent -> EXT-RUN = OPEN

IToemopHbLl 3anyck meM dce asmopom uau 8 mot dce Henposepsaemol cpede coxpaHsiem cmamyc NUM.
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I'maBa 23. OHTOJIOrHsI, THOCEOJIOTHUS U (PeHOMEHOJ/IOTUs

(bu3nIeCcKoro 3HaHUs
T3-CH-23 - master locator - T3-EDIT-v0.17

IlousiTHOE BBEeJEeHHE K IjIaBe
T3-EXPL-23 - nosacHsaowmn 6nok - T3-EDIT-v0.17

Kak ¢punocodpcku MHTEPIPETHPOBaTh 00BEKTE ToMa III, He TT03BOIsIs
LEHTPAJIbHbIA BOMPOC OHTOJIOTHH WU (GEeHOMEHOJIOTUY He3aMEeTHO 3aMEeHUTh JOKa3aTeIbCTBO
U u3MepeHue?

['7maBa pa3aMyaeT: YTO MOMEIb CYUTAET CYIIECTBYIOIINM, KAKUM
MPOCTON CMbICA CItoco60M 9TO M3BECTHO, KAK 9TO MPOSIBIISIETCS HAOMIOMaTeNI0 U KaKoH
(bu3uYeCKu CMBICI TOJIBKO MIPEANOoJIaraeTcs.

OpHa u Ta XKe ¢popMyna MoxkeT ObITh THM Kak paBeHCTBO B MOMEITH,
MWHUMAJIbHbIA MPUMEP MODEL kak ypaBHeHUe BrIOpaHHOU muHaMmuku u PHY-HYP kak
yTBepXKOeHHUe o mpupome. CMeHa cjost TpeObyeT HOBOTO cepTudukara.

OHTOJIOTHYECKUY CTATyC OTHOCUTCS K TUILy OOBEKTa BHYTPH
OHTOJIOIrnA 00BSIBIEHHOM MOJEIH, @ HE K aBTOMaTUYECKOMY CYILIECTBOBAHUIO B
Ipupone.

HUcTOYHUKY 3HAHUSA pa3geiieHbl Ha 00Ka3aTeJIbCTBO, BEIYKUCIIEHHUEe,
HU3MepeHune, MOoOeJIbHOe IIPEeOIIOJIOZKEeHne U OTKpI:ITI:IfI BOIIPOC.

rHOCEOJiOornsa

IIposiBneHue 00bEKTa OMpenenseTcss JOCTYIIHBIM HabGTI0qaTe o
®EHOMEHOJIOIMA uHTepdercoM, TpudbopoM, KOOPAUHATAMY U OTPAHUYEHUSIMHU
PEKOHCTPYKIIUH.

dunocodckuit crnoyt 06BICHAET, TIOYEMY MaTeMaTUdYeCKHUH carrier
®U3NYECKUNA CMbICJI MOXKeT UMeTh HECKOJIbKO GU3UUEeCKUX NHTePIIpeTalui U KaK BEIOpaTh
IIPOBEPSIEMYIO.

dunocodckas yoenuTenbHOCTE He MoBHIIIaeT truth status, He
3akpeiBaeT Dom u He 3aMeHseT independent replication.

ABTOpDCKOU BNISIETCS CUCTeMaTH4eCKoe BKIIOUeHHEe OHTOJIOTUYECKHUX,
ABTOPCKASfl HOBU3HA THOCEOJIOTUYECKUX U HeHOMEHOJIOTHYECKHUX ITaCIIOPTOB B TEXHUYECKYIO
apxutekTtypy KLT-RBD.

I'maBa nmepeduTEIBaeT KiI04eBHle y3iibl Toma III yepes snucreMuyeckue

MAPLUPYT I’J1ABbI . .
rpanunsl. I'maBa 24 cBoguT ux B oguH onepatop u publication gate.

PedakyuonHas ¢pyHkyusa T3-EXPL-23: o61e2uumb umeHue 21a8bl 23 «I'1asa 23. OHMo/102Us, 2HOCe0/102Usl U
¢eHoMeHo102Us pu3uUecKko20 3HaHUs1» 6e3 uameHeHus eé popmanvHbix onpedeseruti, Dom/Cod u
dokaszameibHblX CMamycos.

CTATYC I'J1ABbl. CogepxkaHue IjlaBbl UMIIOPTUPYETCSA U3 KOHTPOJIBHEIX To4ueK Toma III ¢
COXpaHeHVEeM HUCXOOHBIX
THM/PROP/COND/MODEL/NUM/PHY-HYP/EMP-PLAN/OPEN/ABSTAIN. PemakuuoHHas
cOOpKa He MOBHIIIAET CTATYC.

KapTa aBTOPCKHX MOHIATHH

T3-LOC-114 - uctouyHuk: tom3_vO0_1.docx - paspen: 8. Kapta aBTOPCKUX NMOHATUM M rpaHuua prior art
Ta6auua T3-TBL-083 - tom3_v0_1.docx - 8. KapTa aBTOPCKMX NOHATUIA U rpaHuua prior art

MoHsaTne ABTOpCKas 4acTb L ELTTE]

He o3rayaeT npuopureT Ha
KJIaCCUYeCKHe KOMIIOHEHTHL

JIOTUKA KYPITUIIEBA 2 ApxuTeKTypa IpoeKTa ABTOpCKas nmporpaMmma
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DYyHKUMSA

PenepHaﬂ BBIYHCIIUTEJIbHAA
aMsATh U fOKa3aTeJIbHBIN

rpad

ABTOpCKa’I 4acTb

ABTOpCKaH KOMIIO3UIIUA

L ELTTE]

I'pads! 3uanut u B]I - prior
art

NAPG

ITakeTHas penepHas
HeaccolMaTHUBHas
reoMeTpus

ABTOpCKasi apXUTEKTypa

HeacconnaTuBHEIE
anre6psl u deformation
theory - prior art

V*P / Bpems*IIpocTpaHCTBO

BpeMst Kak epBUYHAS
ITaKeTHAas OIopa,
MIPOCTPAHCTBO KakK
OOIyCTUMOE Ce4YeHUe

ABTOpPCKUY MOCT

OTO u nopeHIeBa
TeoMeTpus - prior art

Reper(R,1,U;D)

YeTBEPKaA C HOCTAaTOYHBIM
OCHOBaHUEM

ABTOpCKaH TUINIXU3alug

Cross-ratio - prior art

D/Dom-6apsep

3amper truth-status 6e3
OOMEHAa ¥ OCHOBAHUS

AsTopckutt proof firewall

IloMeHHEIE YCIIOBHUS KakK
o01Iast MaTeMaTHKa - prior
art

ABTOpCKast KOHCTPYKITUS

Knaccuyeckast Teopema

Iesapr-Kypnuiies P - L ABTOpCKasi TUHUA He3apra HE
4YeTBEPTOM OMOPHON TOYKU
nepeaTpubyTupyeTcs
MuHuMakKCHas
IH.2 CTPYKTypHas ABTOpCKas TeopeMHas PoGepTcon-T'eitzenbepr -
’ HeOIIpeeJIEHHOCTD B apxuTeKTypa oTHeNbHAas TEOPHUs
3a(UKCUPOBAHHONU MOMIEIN
- Tpuapma u3MeHeHUs, O6mue orepaTopkl
EAY pran ABTOpCKasi apxXUTeKTypa - patop
IelCTBUS U pa3BopoTa SBOJIIOLIMH - prior art
TIporxHos kak constrained CToxacTU4YeCcKUM aHaIu3 u
PredRep ABTOpPCKasi KOMIIO3UIUS

Reper reconstruction

causal inference - prior art

Kapra classical prior art

T3-LOC-115 - uctouHuk: tom3_vO0_1l.docx - paspen: 9. NMepBuuHana kapta classical prior art
Ta6nuua T3-TBL-084 - tom3_v0_1.docx - 9. NMepBuuHasa kapta classical prior art

[»] UcTouHMK UpenTtudukatop CraTtyc Ponb
A. Einstein, Die 2
Grundlage der gr(ljr;alen der Physik; IToneBast reoMeTpUs U
GR-01 allgemglpen ' 10.1002/andp.1916354 prior art TPUHIIUTI
Relativitatstheorie, KOBapHaHTHOCTH
0702
1916
S.W. Hawking, G.F.R. TpuunHzas:
) Ellis, The Large Scale Cambridge University .
CAE- Structure of Space- Press EGORE gITIII){SI’,K?;p?{’OCTH
Time, 1973 ymip
M. Goresky, R. . . CraHpapTHas
STRAT-01 MacPherson, Stratified Springer, Ergebnisse prior art cTpaTuduIMpoBaHHaA
14
Morse Theory, 1988 000JI04YKa
W.V.D. Hodge, The
Theory and . . .
HODGE-01 Applications of gambrldge Wiy prior art Hodge theory
- ress
Harmonic Integrals,
1941
R.L. Bryant, Metrics Annals of Mathematics
G2-01 with exceptional 126; DOI prior art G2-reomeTpus
holonomy, 1987 10.2307/1971360
D.D. Joyce, Compact . .
G2-02 Manifolds with Special gxford EhrErsEay prior art G2 u Spin(7)
ress
Holonomy, 2000
Bull. AMS 39; DOI
NONASSOC-01 J.C. Baez, The 10.1090/S0273-0979- | comparison HeaccompaTuBrrre
Octonions, 2002 01-00934-X anreOpPHl ¥ T€OMETPUST
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[»] UcToUYHMK UpenTtudukatop CraTtyc Ponb
. Nachr. Ges. Wiss. Gottingen,
E. Noether, Invariante Math.-Phys. Kl. 1918, 235- BapuanuoHHbIE
VAR-01 Variationsprobleme, 257- EuDML 59024: DOI prior art CHMMETPHH U 3aKOHEI
1918 oTCyTCTRYeT COXpaHeHUs
A. Friedmann, Uber OpmHOponHas
: - Z. Phys. 10; DOI .
COSMO-01 die Krimmung des 10.1007/BF01332580 prior art KOCMoJIoTHu4YecKas
Raumes, 1922 penyKnus
V. Mukhanov, H.
Feldman, R. Physics Reports 215; KOCMOJIOr Y6 CKHE
PERT-01 Brandenberger, DOI 10.1016/0370- prior art e ———
Theory of cosmological | 1573(92)90044-Z ym
perturbations, 1992
N.D. Birrell, P.C.W.
QFTC-01 D.aV1es{ Quantum Cambridge University prior art KTII B UCKPUBIIEHHOM
Fields in Curved Press IPOCTPAHCTBE
Space, 1982
D.W. Stroock, S.R.S.
Varadhan,
MART-01 Multidimensional Springer prior art Martingale problems
Diffusion Processes,
1979
M.I. Freidlin, A.D. Wentzell,
Random Perturbations of Springer; DOI 10.1007/978- . Large deviations u
LDP-01 Dynamical Systems, 3rd ed., | 3-642-25847-3 prior art METACTABHIBHOCTD
2012
] J. Pear], Causality, 2nd | Cambridge University . .
CAUSINF-01 ed., 2009 - prior art TIpUYUHHBINA BHIBOT
M. Wilkinson et al., Scientific Data 3,
REPRO-01 The FAIR Guiding 160018; DOI support B;’;gg‘;“;‘ifgfﬁ““;g}[me
Principles..., 2016 10.1038/sdata.2016.18 R n
Planck Collaboration AU B2 LG Ba3oBast BHEILIHSIS
- arXiv:1807.06209; DOI .
OBS-PLANCK VI, Cosmological empirical data KOCMOJIOTHYeCcKas
Parameters, 2020 LOLDCTDD: - MOZIETTh
’ 6361/201833910
DESI Collab i arXiv:2503.14745; v6
ollaboration, o - yOIUYHEIE CIIEKTPHL U
OBS-DESI o¢uupansHei DESI DR, empirical data ;
Data Release 1, 2026 BRITYCK /IaHHbIX 19.03.2025 redshift data
EEI;A/S S;ﬁgﬁl Euclid Q1 ESA/Euclid Q1 Explanatory H30o6paxeHus,
OBS-EUCLID ’ Supplement, documentation | empirical data CIIeKTPOCKOTIHS,

Data Release,
19.03.2025

release 1, 19.03.2025

KaTaJIoTu U MaCKHU

BUBJINOTPA®UYECKUWN BLOCKER. IMonHas KapTa prior art mo sceM 23 BHEIIHUM
HampaBleHusM OyIeT 3aKphIBaThCS OTHOENIbHBIM source-card pass. Henposeperusie DOI u
CTPaAHUIIH 3alIPEeNIeHO0 3all0IHATD 110 TaMSATH.

CkBo3Hasi punocodCcKasi HHTEPIIPETAI A

T3-LOC-116 - uctoyHuk: tom3_vO0_15.docx - paspen: 10. OHTONOrNA, rHOCEOsIorus U peHoMeHoNornsA

CKBO3HOro BbiBOA A

10.1. OHTOJIOTHYECKHH Pe3yIbTaT

Buytpu Toma III pusmueckuii 00BEKT He OTOXKIOECTBIISETCS C 3aluChi0 B 6a3e. OH MpeacTaBiIeH
TIOCJIEMOBATEILHOCTHIO Pean3allnii: MaTEMaTUYECKUI carrier, MOeIbHOEe COCTOSTHHE, HaOIoaTeTbHEIH
o6pa3 u JOKyMeHTHPOBaHHELIN evidence-object. CKBO3HOI omepaTop COXpaHseT Pa3Indrue 3TUX CIIOEB.
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10.2. T'HOCEO0/IOTHYECKHH pe3yIbTaT

3HaHNE UMEeEeT afipec: HOKa3aTeJIbCTBO OTHOCUTCS K TeopeMe ¥ Dom; BEIUMCIEHUE - K KOOy U CPEIe;
U3MepPEHUE - K MPUOOPY U IPOTOKOJTY; MIPUYUHHAS HHTEPIIPETAIU - K OTAeIbHOMY MocTy. Publication gate
IpenoTBpaIlaeT IepeHoC 3HaHUI MeXay agpecamu 6e3 proof object.

10.3. PeHOMEHO/IOTHYeCKHH pe3y/IbTar

s HabnomaTe s TeOPHUS IIPOSIBISETCS He KaK CKPBITHIA (GopManu3M, a KaK pPa3jIMuuMEIe PEeKHUMEL:
noATBepXKAEHHAs ¢dopMyIia, MOAesibHasA TPAaeKTOPHUS, OUala30H IIPOrHO30B, 0TKa3 OT BhIBOMA HJIH
smnupuuyeckoe Habmogenue. ABSTAIN sBisieTCs IOJIOKUTEIbHBIM (€HOMEHOM OUCIUIIJIMHEIL, a He
OTCYTCTBMEM Pe3yJbTaTa.

10.4. ABTOpPCKasi rpaHMiia

Krnaccuueckue MaTeMaTAU4YeCKUe TEOPUU 00ECIIeYnBAIOT OTHAEJIbHEIE MOOY/IU. ABTOPCKAasi apXUTEKTypa
Kypnumesa o6renunsieT ux uepe3 Reper(R,1,U;D), D/Dom-6aprep, nakeTHbie nepexonsl, blocker-safe
namsaTe KLT-RBD u Heckanapsed publication gate.
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I'maBa 24. End-to-end ¢pu3u4YecKuu onepaTop, rpaHUIbI
BbIBOda u publication gate Toma III

T3-CH-24 - master locator - T3-EDIT-v0.17

ITloHsATHOE BBEJEeHHE K I'JIaBe

T3-EXPL-24 - noacHsaowmn 6nok - T3-EDIT-v0.17

Kak coepuHUTh BCce YacTUYHBEIE Momynu Toma III B equHBIN omepaTop,
COXpAHWB TUITEI, BETBIEeHHEe, 6JI0KepH U weakest-link status?

LLEHTPAJIbHbIA BOMPOC

W TOrOBEIY MapIIPYT SABISETCS IPacdoM COBMECTHUMEIX YaCTUYHEIX
MNPOCTON CMbICA ormepaTtopoB. OH MyGIUKYEeT TOJILKO TOT KJIaCC Pe3yJibTaTa, KOTOPHIH
nopmepIkaH KaXKObIM 00513aTeIbHLIM 3BEHOM.

[Maxke ecnu MaTeMaTH4YeCKu Monynbs uMeeT THM u Kop
MWHUMAJIbHbIN MPUMEP BocIIpou3BoguTcs Kak NUM, oTcyTcTBHE HabI0maTeIbHOTO aflaiTepa
unu EXT-RUN ocraBnsieT pusudeckuii verdict ABSTAIN.

CymecTtByioT typed module graph G T3, mapmipyTsI p, partial
OHTOJIOIrNA composition ® p, set-valued branches, status product u publication
gates.

Soundness 0Ka3BIBAETCS JIOKAJILHEIMYA KOHTPAKTAMU U
rHOCEOJIOrnsa COBMECTUMOCTHI0 KOMIIO3UIINH; UTOTOBBIN CTATyC BEIYHCIISAETCSA meet 1mo
BCEeM KaHaJjlaM.

YuTaTenb monydaeT end-to-end KapTy: UCTOYHUK — MOJIEJh —
®EHOMEHOJIOIMA PEKOHCTPYKIMSA — HabmogaeMasi — cepTuduKaT — pa3pemeHHbIN
BBIBOZ.

OmnepaTop 3aJaéT OUCHUILUIMHUPOBAHHYIO TPOrPaMMYy IIPEeBPAIIeHU s
®U3UNYECKUHN CMbICA NAPG/V*P runoTes B IpOBepsieMble KaHAUOATH 6€3 06eliaHusi TOTOBOM
TEOPHUH BCETO.

Tekymuit MoHOTpadmueckut kopuyc conditional-publication-ready, Ho
o6t pusuyeckuit gate ocraércss ABSTAIN u3-3a OTCYTCTBHUS
He3aBUCUMOM BaJIUOAIAHN.

ABTopckum siBnsieTcst blocker-safe end-to-end cunTe3
ABTOPCKASl HOBU3HA NAPG-V*P-PredRep—0Obs—KLT-RBD c nokaHaJlbHEIM CTaTyCOM U
publication firewall.

Cuauara 3agma€rca module graph u soundness, 3atem weakest-link,
MAPLLPYT J1IABbI branch semantics u publication gate. ITpunoxenus pukcupyioT T3-PO,
67I0KEPEHI, UICTOYHUKY U manifest.

PedakuuoHHas ¢pyHKkuua T3-EXPL-24: obaezyumb umeHue 2aasvl 24 «I'nasa 24. End-to-end ¢usuueckul
onepamop, 2paHuubl 8vieoda u publication gate Toma III» 6e3 usMeHeHuUs e€ (PopMaibHbIX onpedeseHull,
Dom/Cod u 0okazamenbHblX cCmMmamycos.

CTATYC I'’J1ABbl. CogepzxkaHue Ir1aBbl UMIOPTUPYETCSA U3 KOHTPOJIBHEIX ToUueK Toma III ¢
COXpaHeHUEeM UCXOOHBIX
THM/PROP/COND/MODEL/NUM/PHY-HYP/EMP-PLAN/OPEN/ABSTAIN. PegakiinoHHas
cOOpKa He IIOBHIIIAET CTATYC.

I'pad moayneu
T3-LOC-117 - uctouyHuk: tom3_vO0_15.docx - paspen: 2. TunusnposaHHbin rpad mopynen

JluHelHasa 3alUCh BCEX oleparuil Ovljla ObI HEKOPPEKTHOMN: HEKOTOPHIE BETBU SBJISIOTCS
aJIbTEPHATUBHLIMY, HEKOTOPEIE - ONIIMOHAILHEIMY, @ HaOIomaTeIbHEIN U IpeIperucTpalioHHbIN IyTH
uMeloT pasnsie Dom. [Toatomy Tom III purCcUpyeT KOHEUHEIN OPUEHTUPOBAHHLIN allMKINYEeCKu rpad
mopyneu G T3.
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dopmyna T3-EQ-0152
G_T3 =M, E, Dom, Cod, Gate, Status, Provenance).

PucyHok T3-FIG-051 - tom3_vO0_15.docx

CkBo3HOM onepaTop Toma lll

TunusupoBaHHbIM DAG BMecTo HepasIM4MMOol IMHEAHOWN LLenoYKmn

™ 4 N 4 ™ 4
I-11 VP oP CAUS
mpe s el reper e 8
S/ \. vy . S/ \.
£
- N\ 4 ™ 4 N\ 4
BR VAR 1ISO OBS
NAPG -> BapuaunoHHsIn WsoTponHas HabnwopaTensHble
PhysGeom cnon peaykuna ajanTepsl

PN2 PRED RARE RBD
MH.2 / F-1-F-14 Dpfte’j;‘;;h Rarl‘:;"f“t KLT-RBD / RPD
Y,
pa
= [ 1 [
CERT PUB ouT
Reproducibility Y ABSTAIN /
P ) ’L Publication gate J ’L PUBLISH

Pucynok 1. Tunu3upoeauHviii DAG ckeo3H020 onepamopa Toma III.

Jiobon cEerblTblﬁ obasaTtenevHbin blocker -> ABSTAIN; ctaTyc He noa%maeTcn.
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2.1. UuTepdelcHbIl peecTp
Ta6nauua T3-TBL-085 : tom3_v0_15.docx * 2. TunusupoBaHHbIA rpacd Moaynen

112 Tomes I-1I freeze Canonicallmport THM / FROZEN
VP Canonicallmport VPState MODEL / PROP local
Op VPState VPTransition PARTIAL-CLOSED
Caus VPTransition CausalPacket MODEL / NUM
Br CausalPacket PhysGeom COND
Var PhysGeom FlowPacket COND-THM
Iso FlowPacket ReducedCosmo MODEL / THM reduction
PN2 ModelState HypothesisPacket THM abstract / PHY-HYP
Pred Model or data packet CandidateSet / LawFamily COND / NUM
Rare LawFamily RareEventPacket COND / NUM
Obs Model/CandidateSet ObservablePacket MODEL / EMP-PLAN
RBD Scientific packet RBDRecord DEF-A / NUM
Cert RBDRecord CertifiedRecord NUM / LOCAL
PubGate CertifiedRecord GateVerdict DEF-A / AUDIT

CKBO3HOH omeparop

T3-LOC-118 - uctouynuk: tom3_vO0_15.docx - paspen: 3. lonyCTUMbIA MapLUPYT U CKBO3HOW onepaTop

Ompepnenenue T3-END2END-1 [DEF]. MapirpyToM p Ha3kIBaeTCsI KOHEYHAs OCIeO0BaTEIbHOCTD
mopyne# m i: X i =X {i+1}. Mapumpyt gonyctum, eciu Cod(m i) coBmectuM ¢ Dom(m_{i+1}), Bce
00s13aTeIbHEIE BXOOBI IPUCYTCTBYIOT U KaXK[BIH ToKanbHEIM Gate Bo3BpalaeT PASS.

®dopmyna T3-EQ-0153
p=(m_1,..,m_k), Phi_p=m_ko..om_I.
dopmyna T3-EQ-0154
Dom(Phi_p) = {x in Dom(m_1) : m_i ... m_1(x) in Dom(m_{i+1}) for all i}.

Teopema T3-END2END-2 [THM-FINITE]. Ecnu KaxkOelii m_i KOppeKTeH Ha CBOEM Dom, IIOCTycioBUE
m i ymoBneTBopsieT npenycioBuio m {i+1}, a o6s13aTenvHBle blocker-MHOXKeCTBa MTYCTH, TO KOMIIO3UITUS
Phi p koppekTHa Ha Dom(Phi p). Eciu xoTs1 651 OOGHO YCIIOBHE HApPYIIIEHO, PACIINPEHHEBIH OIepaTop
Bo3BpaimaeT ABSTAIN ¢ mokaTopoM IIepBOro AOKa3aTeJIbHOrO pa3phiBa.

[oka3aTenbCTBO. [I711 KOHEYHOr0 MaplIpyTa IPpUMeHsIeTcs HHOyKOu4 1o anuHe. basa k=1 coBnamaeT ¢
nokanbHOM soundness. Ha mare k -> k+1 mocTyciioBue mepBhx k Mogyei o6ecnedynBaeT BXOM MOCIIETHETO
mopys. [Tpu HecoBMecTuMOCTU TUIOB, Dom unu Gate KoMno3uuus He onpeneneHa; eé blocker-safe
pacuupeHsue 1o onpeneneHuio Bo3spaitaetr ABSTAIN. [

3.1. BerBj1eHue U MHOKECTBEHHO3HAYHOCTh
®dopmyna T3-EQ-0155
Phi(x) = { Phi_{p_j}(x) : j in J_adm(x) }.

Ecnu HeCKOJIBKO MapuIpyTOB AOIIYCTHUMEI, OllepaTop COXpaHsieT BCe COBMeCTHUMEIE BeTBU. CKPEITHIU
BBIOOD OIHOM BeTBU 3alpelll€éH 6e3 oToenbHOT0 selector-contract. 3To cornacyercsa ¢ neTepMUHUPOBAHHEIM
PredRep, SET-LAW cTtoxactuueckoro PredRep u SET-PATH penkocoOBITUHHOTO CI0S.
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Weakest-link status

T3-LOC-119 - ucrouHmk: tom3_v0_15.docx - paspen: 4. Weakest-link status

CTaTyCc CKBO3HOI0 pe3yibTaTa He SIBIIeTCs OOHUM paHroM. Mcronb3yeTcss Ipou3BefeHue
He3aBUCHUMEBIX KaHAJIOB: MAaTeMATUYECKOI'0, MOJIEeJIbHOI' O, YHCJIIEHHOI'0, SMIIMPUYECKOI'0, BOCIIPOU3BOOUMOI'0
U IOPUOUYIECKOTO.

dopmyna T3-EQ-0156
S_T3 =S_math x S_model x S_num x S_emp x S_repro x S_legal.

PucyHok T3-FIG-052 - tom3_vO0_15.docx

Weakest-link status

I'IpomaBe,cLeHme He3aBUCUMBIX AO0Ka3aTeNlbHbIX KaHanoB

( MATH REFUTED < OPEN < COND < PROP < THM |
MODEL NONE < MODEL
NUM NONE < NUM
EMP NONE < EMP-PLAN < EMP-OBS
REPRO NONE < LOCAL < EXT-RUN
LEGAL NONE < REGISTERED
\ J
[ S(route) = A S(module_i) (noxkoMnoHeHTHO) J
THM wan NUM B ogHomM kaHase He cosgatoT EMP-OBS B gpyrom.

Pucynok 2. [Iokomnouenmuuiii weakest-link nepenoc cmamyca.

IIpennoxenue T3-END2END-3 [PROP]. [Ina gomycTUMOro MapIlIpyTa CTaTyC pe3yjabTaTa paBeH
TIOKOMIIOHEHTHOU HUXXKHEU I'PaHU CTATyCOB 0023aTEIbHEIX MOy JIeH:
dopmyna T3-EQ-0157

S(Phi_p(x)) = meet_{i=1..k} S(m_i; x).

CrnepoBaTenbHO, MoOaBIeHNe HOBOTO MOy He MOXKEeT ITOBEICUTh HU OOWH KaHall 6e3 HOBOTO
IOKa3aTeJILbHOr0 00bEeKTa B TOM Xe KaHase. B yacTHoCTH:

dopmyna T3-EQ-0158
THM not=> EMP-OBS, NUM not=>EXT-RUN, REGISTERED not=> THM.

Ioka3aTenbCTBO ciaengyetT U3 olipeneyieHunus HpOI/I3BeI[éHH01"0 nmopsigka: meet He IIPEBOCXOOUT HU OOHOI'O
U3 OIIepaHOoOB B COOTBeTCTBy'IOH.Ieﬁ KOoOopaouHarTe. MexkKaHalbHOE IIOBHIIIEHUE OTCYTCTBYET, IIOCKOJIBKY
KOOPAUHATHI HE CPABHUBAIOTCS APYT C APYTroOM. []

Blocker propagation

T3-LOC-120 - uctouyHuk: tom3_vO0_15.docx - paspen: 5. Blocker propagation u ABSTAIN
dopmyna T3-EQ-0159

B_p(x) = union_i B_i(x).
dopmyna T3-EQ-0160
B_p”mandatory(x) !=empty => Phi_p(x) = ABSTAIN.
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IIpennoxenue T3-END2END-4 [PROP]. O6s3aTenbHbIN blocker HacnemyeTcs Bcemu downstream-
ob6beKTaMH, II0Ka He co37laHa HoBas Bepcus ¢ proof object, ucrnpasneruemM uiy He3aBUCUMEIM
HabmomeHreM, KOTOPOe SIBHO 3aKphIBaeT blocker. Yoanenue y3na u3 6a3wl He SIBISIETCS 3aKPHITHEM.

Ta6nuua T3-TBL-086 - tom3_v0_15.docx - 5. Blocker propagation u ABSTAIN

ABSTAIN-TYPE Cod npepwIinyliero Monyis He HcnpaButh nHTEpOENC UNMH
BXOOUT B Dom cnenymoIiero BBIOPATH APYTrO¥ MapLIpyT
ABSTAIN-DOM He o6bsBneHa o61acThb 3anonHuts Dom u npoBepuTh
onpeneneHus 3aMKHYTOCTD
ABSTAIN-D HepmocTaTouHoe ocHOBaHue D IDo6aBUTHL
source/proof/measurement object
ABSTAIN-BRIDGE He mokasana MOCTOBas KapTa CoXpaHUTh YCIOBHEIN CTATyC UIHU
TIOCTPOUTH MOCT
ABSTAIN-IDENT HeunpgenTudbunupyemas BeTBb BepHyTh MHOXKeCTBO UiIu quotient-
CKPLITHO CKajJIsipu30BaHa class
ABSTAIN-EMP Het EMP-OBS unu EXT-RUN Orpannuuts BeiBog EMP-PLAN
ABSTAIN-MANIFEST XeIln UM COCTaB aKeTa BrimycTuTh BHBIM change-set
pacxopsaTcs

CeMeHCTBa MapIIPyTOB

T3-LOC-121 - ucrouyHuk: tom3_vO0_15.docx - paspen: 6. Cemencrtea mapupytos Toma Il
Ta6nauua T3-TBL-087 - tom3_v0_15.docx - 6. CemeuncTBa mapupytoB Toma llI

R-GEOM I-II -> VP -> Br -> Var -> PepgynupoBanHas pusuko- COND
Iso reometrpryeckas MODEL
R-OBS R-GEOM -> Obs TIpenckaszanus H(z), EMP-PLAN
distances, likelihood inputs
R-PN2 PN.2 -> F-1-F-14 -> IIpepperucTpalnoHHas EMP-PLAN
protocol KapTodKa
R-PRED PredRep -> StochPredRep Set-valued trajectories and | COND / NUM
-> Rare risks
R-RBD Source -> Reper -> CepTudunupoBasHHas DEF-A / NUM
proof/blocker -> candidate 3amuCh NaMsATH
R-CERT R-RBD -> deterministic LOCAL reproducibility NUM / LOCAL
build -> receipt verdict
R-PUB JIo6oi certified route -> PUBLISH-* unu ABSTAIN AUDIT
PubGate

6.1. CoBMeCTUMOCTH BeTBeH

Mapmpytel R-GEOM u R-PRED moryT 00beqUHSTLCS TOJIBKO Yepe3 SIBHO OIpPeNeTEHHbIN
state/observable adapter. MapuipyT R-PN2 He nmonydaeT pu3ndecKoy aBTOpU3allUuy U3 MaTeMaTU4eCKOU
TeopeMsl [TH.2 aBTomaTtudecku. R-CERT nopTBepkKaaeT BOCIIPOU3BOOUMOCTD BEIUNCIEHUS, HO He
BaJIMTHOCTb QU3UUYECKOM MOIIEIIH.

Jlemma T3-END2END-5 [PROP]. Ilpu cnusHNY BETBEM MTOTOBBIM CTAaTyC pPaBeH meet CTaTyCOB BETBEH,
a blocker-list paBeH o6beuHEHNIO 005I3aTEIBHEIX OT0OKEPOB. I103TOMY CHUIbHAs BETBb HE MAaCKUPYyET
cnalyro.

Publication gate

T3-LOC-122 - uctoyHuk: tom3_vO0_15.docx - paspen: 7. Publication gate

Publication gate BEIOMpaeT He UCTUHHOCTD, @ MAaKCUMAJILHO CUITbHYIO (GOPMYITHPOBKY, Pa3PelIEHHYIO
TEKYILIUM [oKa3aTelIbHBIM ImacrnopToM. OguH u ToT kKe certified record MmoxeT GBITH TOTOB K IIyOIMKAIIMU
KaK MOJEJIb UJIH YUCJIEHHBIN Pe3yIbTaT, HO 3a6JI0KMPOBAH KaK SMIUPUUYECKUI BHIBOL.
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PucyHok T3-FIG-053 - tom3_vO0_15.docx

Publication gate

PaspeluéHHan dopMyMpOBKa ONpeaenieTCcs LeleBbM TUNoM nyGamkaunm

HO"VCT"“"M verdict

MaTemaTuka PROP/THM + Dom + pokasaTenscTBO PUBLISH-MATH
Pusnyeckas Mogene COND + sBHble akcumoMel + MODEL PUBLISH-MODEL
HYucneHHslll pesyaeTaT NUM + LOCAL reproducibility PUBLISH-NUM
Mpeppeructpaumns EMP-PLAN + frozen protocol PUBLISH-EMP-PLAN
SMAUPUYECKWiA BEIBOA EMP-OBS + HezasucuMelit EXT-RUN PUBLISH-EMP
Tom Il cenvac COND + MODEL + NUM + LOCAL CONDITIONAL-PUBLICATION-READY

[ dusnyeckun gate tekywiero kopnyca: ABSTAIN (EMP-OBS otcytcrByeT, EXT-RUN oTKpbIT). }

Pucynok 3. Ileneswle eopoma nyd aukauuu u donycmumulie verdict.

7.1. ®opMaibHOE OIIpeneieHue

PubGate(z, target) in {PUBLISH-MATH, PUBLISH-MODEL, PUBLISH-NUM, PUBLISH-EMP-PLAN,
PUBLISH-EMP, ABSTAIN}.

Ta6nuua T3-TBL-088 - tom3_v0_15.docx - 7. Publication gate

MATH PROP/THM, Dom, moka3aTenabCTBO, COND umu NUM kak THM
KOHTPIPUMEDEL
MODEL fABHBIe akcuoMEI, bridge-status, units, MODEL kak ¢Gpu3nyecKuil 3aK0H
TPaHUIIB
NUM Kog, inputs, environment, LOCAL NUM kak EXT-RUN
rerun
EMP-PLAN Frozen protocol, null, effect, [Inan KakK NOJIy4YeHHBIN pPe3yIbTaT
exclusions
EMP EMP-OBS, systematics, multiplicity, OpuH BHYTPEHHUY 3allyCK KakK
EXT-RUN IIOATBEPXKOEHUE
MONOGRAPH Bce cratycet u OPEN nepeducsneHsl, PepmaknuoHHas TOTOBHOCTb Kak
no hidden promotion dusngeckas Bamupanus

Tekymuit MoHOrpaduyeckuii verdict OTHOCUTCS K TyONIUKAITMOHHOM (GOPME TEKCTA, @ HE K UCTUHHOCTHU
bm3uyeckux runores:

dopmyna T3-EQ-0161
Gate_T3”monograph = CONDITIONAL-PUBLICATION-READY.
®dopmyna T3-EQ-0162
Gate_T3"physical = ABSTAIN.
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PucyHok T3-FIG-054 - tom3_vO0_15.docx

NHTerpaumnoHHbin verdict T3-END2END-v0.15

COCTOSHWE MapLUpyTa NnocJle JIOKalbHOro cepTudurkaTa

KaHoHu4eckunit tmnopT I-11 PASS

V*P/ NAPG bridge COND

PredRep / Obs / RBD PASS-MODEL

Local computational certificate NUM / LOCAL J

N N N Nt N NN

Independent EXT-RUN OPEN

EMP-OBS ABSENT

MoHorpacpudecknit gate CONDITIONAL-PUBLICATION-READ

Ddusnyecknin gate ABSTAIN J
[ truth_layer_promotion = 0 )

Pucynok 4. Tekywuii unmezpauuoHHsiii verdict KoHmpoabHou mouku v0.15.

HMHTEerpanuoHHBIH cepTHdHUKAT

T3-LOC-123 - uctouyHuk: tom3_vO0_15.docx - paspen: 8. UHTerpauMoHHbIA BbIYMUC/IUTENbHBbIN cepTudukar

Brmmoniaen cuntetudeckuit ceprudpukrat T3-END2END-NUM-001. OH mpoBepsieT MapIIpyTHYIO
CEMaHTHKY U 11e710CTHOCTb checkpoint-manifest; peansHble Ppusuyveckre uin HabIOmaTEILHEIE TaHHBIE HE
CO3[aBaJIuCh U He aHaJIU3UPOBAJIUCE.

dopmyna T3-EQ-0163
seed = 20260727, 24 test families, 1000 trials per family.
dopmyna T3-EQ-0164
result = 24000 / 24000.

Ta6nauua T3-TBL-089 - tom3_v0_15.docx * 8. UHTerpauMOHHbIA BbIYUCJIUTENbHbIW cepTudukart

Tuns u Dom CoBMeCTUMBIY MapmpyT, mismatch, PASS
mandatory omission, optional
branch
Blockers Mandatory blocker -> ABSTAIN; PASS
optional blocker coxpausieTcst
CraTycCnl Meet, empirical firewall, PASS
reproducibility firewall, legal
firewall
Publication gate MATH/MODEL/NUM/EMP-PLAN/ PASS
EMP u REFUTED cases
MHOK€eCTBEHHOCTD CandidateSet, branch merge, PASS
empty set -> ABSTAIN
Provenance Canonical receipt, mutation PASS
detection, one digest per module
Checkpoint corpus SHA-256 BrityckoB v0.1-v0.14 PASS

Tekymuit CHHTETHYECKUHN MapIIpyT 3aBepmmics 06rekToM CertifiedRecord co cTaTyCHEIM BEKTOPOM:
dopmyna T3-EQ-0165

(math=COND, model=MODEL, num=NUM, emp=EMP-PLAN, repro=LOCAL, legal=REGISTERED).
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Ero publication gate paer CONDITIONAL-PUBLICATION-READY, a physical gate paser ABSTAIN.
Cratyc ceptudukarta: NUM, He EXT-RUN u ue EMP-OBS.

Manifest npeamecTByOIIUX BBINIYCKOB

T3-LOC-124 - uctoyHuk: tom3_vO0_15.docx - paspen: 9. KoHTponbHbin manifest Bbinyckos v0.1-v0.14
Ta6nauua T3-TBL-090 : tom3_vO0_15.docx * 9. KoHTponbHbIW manifest Beinyckos v0.1-v0.14

v0.1 Kapra CTOYHUKOB 1 18 48d50653a070...
master-skeleton

v0.2 Notation lock u Definition 16 £77496265192...
Core

v0.3 V*P u 13 990daeabded?...
crpatuduIEpoBaHHOE
BpEMS

v0.4 Reper, T cs u CGI 13 b227b9bad012...

v0.5 NAPG -> PhysGeom bridge | 13 69312c902980...

v0.6 BapuaioHHbIN TPUHLIUIT U 13 bb6c4aac7275...
CcTpeJla BpeEMEHU

v0.7 H3oTponHas penykuus 11 934649f14209f...

v0.8 HaGmogaTenpHbIe 10 4d158363f772...
ajanTepsl

v0.9 ITH.2 u EXT-RUN-000/F12 11 99f4315a0e3f...

v0.10 IleTepMUHUPOBAHHBIHN 11 83a35957b9da...
PredRep

v0.11 Croxactrueckuii PredRep 12 51b4ddfa4814...

v0.12 Large deviations u rare 13 12af9f6c5292...
events

v0.13 KLT-RBD/RPD schema 16 2b4a8c975291...

v0.14 BrruucnurtenbHbIEe 15 5b17641ed340...
cepTudUKaTH

®dopmyna T3-EQ-0166
Total checkpoint corpus v0.1-v0.14 = 185 pages.

Ob6benuuéHHBIN KOHTPOIbHEIN PDF tom3 v01 v014.pdf umeer SHA-256
473424067df2014404dba7e20cc3544fb05a0c1fdc0b8f652dd06fbccd2bc5bb. On saBnsieTcst COOPOUHBIM
KOHTeWHepOM U He 3aMeHseT OTHe/IbHbIe BePCUH.

HTorosasi joKa3arejibHasi I'PaHHAIIA

T3-LOC-125 - ucrouyHuk: tom3_vO0_15.docx - paspen: 11. YHTo fOKa3aHO M YTO He A0Ka3aHO
Ta6nauua T3-TBL-091 - tom3_v0_15.docx - 11. YTo poKa3aHO U 4YTO He AO0Ka3aHO

MapuipyTHas MaTeMaTHuKa TunusupoBaHHasA KOHEYHas THM-FINITE
KOMITO3UIKsS 1 €€ Dom
CraTycHas OUCIUIIINHA ITokoMIIOHEHTHEIY meet U 3ampeT PROP
Me2KKaHaJIbHOI'O IIOBHIIIEHNS
Blocker semantics Mandatory blocker PROP
pacnpoctpaHusieTcs mo ABSTAIN
Integration code 24000/24000 cHHTETHUYECKUX NUM
TIPOBEPOK
Checkpoint integrity 14 PDF-xeme# u 185 cTpaHulg NUM-AUDIT
TIOATBEPKIEHBL
QU3NYEeCKUN MOCT ITonuras NAPG -> V*P -> observable OPEN/COND
CBS3b
I[TH.2/F-1-F-14 dusznyeckue peanusanuy 1 9GhGeKThH PHY-HYP
EXT-RUN He3aBucuMEIl 3aIyCK OPEN
EMP-OBS He3zaBucumoe HabmofeHne ABSENT
Qusndeckas Banupanus Toma IIT YHuBepcanbHBIN UIU NOT VALIDATED

KOCMOJIOTMYECKUM 3aKOH

FPAHULLA BbIBOOA. KouTposnbHas TouKa v0.15 moka3rwiBaeT soundness ¢popMaibHOTO
UHTETPaloOHHOTO CJIOS B IIpefesiax oO0bsIBJIEHHOM KOHeUHOoU Momenu. OHa He IOKa3bIBaeT
¢dbu3snueckoe cymecrBoBaHue V¥P, uctuHHOCTD F-1-F-14 unu HabmomaTebHYIO
MIPUTOAHOCTH MAaKETHOM KOCMOJIOTHH.

Kypnuvwes MBaH bopncoBuny - KanumHuHrpag - 2026 | 151



BA30BbIA MPOEKT KLT-RBD : TOM Il - T3-FREEZE-v1.0

Publication plan

T3-LOC-126 - uctouHuk: tom3_vO0_15.docx - paspen: 15. Publication plan u cnepylouwias Touka

ITocrne 3aKpBITUS TOKANBHBIX MoOyJiel u end-to-end cjiost pa3pelraeTcs Iepexoy OT CepUu
KOHTPOJILHEIX BHIITYCKOB K €INHOMY pefakTupyemMoMy macTtepy. Ha cnenmyroliieM sTane Hay4dHOe
copepKaHUe He PacIIupPsIeTCs aBTOMAaTUYEeCKHU: BHITIOTHSIETCS CTPYKTYpHas cOopka, ampecanus u QA.

Ta6nauua T3-TBL-092 - tom3_v0_15.docx -+ 15. Publication plan u cnepyiowas Touka

T3-ASSEMBLY-v0.16 CobpaTh rnaBel 1-24, IPUIIOKEHUS, He MeHSTH cTaTyCH U GOPMYIIBL
T3-PO u bibliography B enuHbIi MoI4a
DOCX/PDF
T3-QA-v0.17 ITpoBepuTh notation lock, cross- He 3akpriBaTe OPEN 6e3 proof object

references, UCTOYHUKH, PHCYHKH,
dbopMyIE 1 page map

T3-FREEZE-v1.0 3aMOpPO3UThL PYCCKUM aBTOPCKUMN He 06BaBIATE pU3NIECKYIO
master u release manifest BaJIUOAITHAIO
T3-EN / T3-ZH ITepeBoptr nocne RU freeze u He nepeBoguTh HECTAOUIBLHYIO
glossary lock HOTAIIUIO

CNEAYIOLLAA KOHTPOJIbHAA TOYKA. T3-ASSEMBLY-v0.16: eguuniit master Toma 111
¢ 24 rmaBaMu, OOIIKUM OrjlaBlIeHKEM, peecTpoM (popMyJ/pUCYHKOB/TabnIull, CKBOSHEIMUI
CCHIIKaMu ¥ Heu3MeHHEIM truth layer promotion=0.
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IIpunoxenue A. ETMHBIN peecTp JOoKa3aTe/IbHbBIX
o0si3aTrensCcTB T3-PO

MPABWJIO. [Ins kaxporo T3-PO coxpaHsieTcs nmociiefgHee 3aUKCUPOBAHHOE COCTOSTHUE.

CLOSED B pemakIiMOHHOM MIIA MOMEeJIbHOM KaHaJjle He 3aKphIiBaeT He3aBUCUMbBIN (pU3UUECKUMN

1z Np0%) GMHI/IpI/I‘{eCKI/Iﬁ KaHalJl.

T3-PO-001

T3-PO-002

T3-PO-003

T3-PO-004

T3-PO-005

T3-PO-006

T3-PO-007

T3-PO-008

T3-PO-009

T3-PO-010

T3-PO-011

T3-PO-012

T3-PO-013

T3-PO-014

T3-PO-015

T3-PO-016

T3-PO-017

T3-PO-018

T3-PO-019

KanoHu4Yeckut uMnopTt
Tomos I-I1

Freeze manifest u
3aIpeT Nepe3amnucu
Notation collision
ledger

Carrier/state space V¥P

CraHpgapTHas
cTpaTudUIMPOBaHHAS
o60J104Ka

ITpocTpaHCTBO Kak
IOIIyCTUMOE CedeHue

E, A act, Y

Coxpanenue D/Dom

T csu CGI

NAPG-PhysGeom
bridge

Hodge/G2 realization

Bridge functor and
morphisms

Associator geometric
channel

Separation
Ass/Tor/Curv/Hol

BapuaiuoHHbIN
npuHLMn u first
variation

PenyuupoBanHas
U30TPOIHAS
KOCMOJIOTHSI

TTH.2 B pusnueckom

uHTepdetice

IleTepMUHUPOBAHHBIN
PredRep

CToxacTU4eCKui
PredRep

PARTIAL-CLOSED

CLOSED

CLOSED

CLOSED-MODEL

CLOSED-MATH

PARTIAL-CLOSED

PARTIAL-CLOSED

CLOSED-PROP+

OPEN

PARTIAL-CLOSED

CLOSED-ALG/COND-
GEOM

CLOSED-GROUPOID

PARTIAL-CLOSED

CLOSED-NEG

PARTIAL-CLOSED

PARTIAL-CLOSED /
MODEL

CLOSED-IMPORT / PHY
OPEN

PARTIAL-CLOSED /
COND

PARTIAL-CLOSED /
COND

IocTymnHble masters
3axeIlrpPOBaHEL;
riobanbHEI legacy-
manifest OTKpEIT

T3-CS-001-006;
oThenbHas Bepcust v0.2

NTL-001-030 u
MaTpHulla KOJUIU3UI

X_VP u local fiber
omnpepesneHsl; physical
realization OPEN

T _str UMIIOPTHUPOBAH U
TUNU3UPOBaH

JlokanrpHast HeIyCTOTa U
Dev; global gluing
OPEN

JIoKanbHEIE MOMETIH;
global dynamics OPEN

Dynamic transport
theorem; empirical
validity OPEN

TonbKO HOTAIMOHHLIE
CJIOTEI

Br alg closed on
octonionic sector;
Br phys OPEN

®,y,q exact; smooth lift
conditional

Norm-preserving
octonion isomorphisms
only

Ass—A* closed;
Ass—Tor/Curv OPEN

No automatic
identifications

finite-dimensional
smooth sector

Tunel, set-valued
inverse u gates 3amaHbl;
peanbHHIH physical M
OTCYTCTBYET

Tunel, family of laws u
gates 3agansl; physical
stochastic carrier
OTCYTCTBYET

Kypnuvwes MBaH BoprcoBunY - KanuHuHrpag - 2026 | 153

tom3 v0 2.docx
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tom3 v0 3.docx

tom3 v0 3.docx

tom3 v0 3.docx

tom3 v0 3.docx

tom3 v0 4.docx

tom3_v0_2.docx

tom3 v0 5.docx

tom3 v0 5.docx

tom3 v0 5.docx

tom3 v0 5.docx

tom3 v0 5.docx

tom3 v0 6.docx

tom3 v0 7.docx

tom3 v0 9.docx

tom3 v0 10.docx

tom3 v0 11.docx




T3-PO-020

T3-PO-021

T3-PO-022

T3-PO-023

T3-PO-024

T3-PO-025

T3-PO-026

T3-PO-027

T3-PO-028

T3-PO-029

T3-PO-030

T3-PO-031

T3-PO-032

T3-PO-033

T3-PO-034

T3-PO-035

T3-PO-036

T3-PO-037

T3-PO-038

T3-PO-039

T3-PO-040

T3-PO-041

T3-PO-042

T3-PO-043

T3-PO-044

T3-PO-045
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Penkue mepexombl U
MeTacTabuIbHOCTh

Hab6mrogaTenbHbIEe
afanTeps

matpuna F-1-F-14 u
TIPOBEPSIEMOCTD

He3aBucuMbili EXT-RUN

KLT-RBD/RPD kak
nmaMsaTh GUIUKU

BHIUKCIIUTEIIEHEE
cepTubUKaTH U
BOCIIPOH3BOAUMOCTE

duucTeMUYeCKun
firewall

End-to-end status
soundness

Epistemic status
propagation

End-to-end soundness

Publication/legal gate

CTabunpHOCTh import
IDs

Henycroit kymacc V¥P-
CeYeHuH

TToctpouTts Br c
coxpaHeHueM D/Dom u
00CTPYKIIUH

JlokaneHOE
CyllleCTBOBaHUE E

Tunusanus A_act

Y

Bundle E csutun T cs

OnepanuoHanu3anus
CGI

Tlepsriit Obs

Soundness PredRep

Global gluing V*P-
sections

Topology-changing
layers

Field equations on X VP

Global hyperbolicity of
reductions

Physical units

PARTIAL-CLOSED /
COND

PARTIAL

CLOSED-PLAN

OPEN

PARTIAL-CLOSED /
DEF-A

PARTIAL-CLOSED /
NUM

CLOSED-PROP

PARTIAL

PROP

COND

CLOSED-SPEC

OPEN

CLOSED-LOCAL

OPEN

CLOSED-FINITE-DIM

CLOSED-MODEL

PARTIAL

CLOSED-MATH/MODEL

CLOSED-MODEL

OPEN

OPEN

OPEN

OPEN

OPEN

OPEN

PARTIAL-CLOSED

MartemaTrudyecKuu
carrier HOCTPO€eH;
physical bridge OPEN
KontpakT Obs

OIpenesiéH; peajabHbIe
apmantepst OPEN

PROP T3-CORE-1

KomMmo3uruorHoe
PROP; dusuueckue
mopynu OPEN

Status lattice theorem

Composition theorem

Perucrtpanus He
IOKa3blBaeT HCTUHHOCTD

He npegMmet v0.3

PROP T3-VP-2

u3 v0.3; retained

T3-VP-008

energy-reducing
property He obias

Direct-sum carrier
omnpenenéx

Dimensionless formula
u hard gates;
calibration OPEN

HeT MO[ie/lb—OaHHEbIe
downstream

HyxkeH sheaf/stack
theorem u obstruction

analysis

groupoid/stack sector
He IIOCTPOEeH

v0.3 3apaért kinematics,
He dynamics

TpebyroTcs causal
hypotheses

Unit discipline 3akpsiTa;
assignment KkaHaJyoB K
nanHsiM OPEN
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tom3_v0_2.docx

tom3 v0 2.docx

tom3 v0 1.docx

tom3 v0_1.docx

tom3_v0_2.docx

tom3 v0 3.docx

tom3 v0 3.docx

tom3 v0 2.docx

tom3 v0 6.docx

tom3 v0 3.docx

tom3 v0 6.docx

tom3 v0 4.docx

tom3_v0_4.docx

tom3 v0 3.docx

tom3 v0 3.docx
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IIpomonxkenue peecrpa T3-PO: 46-90

T3-PO-046

T3-PO-047

T3-PO-048

T3-PO-049

T3-PO-050

T3-PO-051

T3-PO-052

T3-PO-053

T3-PO-054

T3-PO-055

T3-PO-056

T3-PO-057

T3-PO-058

T3-PO-059

T3-PO-060

T3-PO-061

T3-PO-062

T3-PO-063

T3-PO-064

T3-PO-065

T3-PO-066

T3-PO-067

T3-PO-068

T3-PO-069

T3-PO-070

T3-PO-071

Reference scales s j

Weights u thresholds

Map Ass—E cs

Css3p CGI ¢ Lorentz
causality

Field equations for T cs

Identifiability kananos
CGI

Independent EXT-RUN

Repaired differential
family

Smooth octonion bundle
lift

Lorentzian reduction

Bridge observables

Independent bridge
reproduction

First variation +
boundary terms

Hybrid jump
monotonicity

Legacy a Lyapunov
claim

Infinite-dimensional
action manifold

G: functional identity on
repaired family

IIoka3aTh/IPOBEPUTH
preservation under
repaired dynamics

Thermodynamic/entropy
bridge

OnpepenuTs symmetry
datum u group action

IToctpouTts P iso u
invariant sector

Iloka3aTh preservation
under equivariant flow

IIpoBepuTh symmetric
criticality mns
BeIOpaHHOro action

CkansapusoBate FLRW
geometry

3apats C pack u field
equations u3 upstream
theory

Ioka3aThk generalized
conservation/exchange

OPEN

OPEN

PARTIAL

OPEN

OPEN

OPEN

OPEN

OPEN

OPEN/COND

OPEN

OPEN

OPEN

CLOSED-THM

COND

REFUTED variant

OPEN

OPEN

T3-PO-063

OPEN

CLOSED-MODEL

CLOSED-PROP

CLOSED-THM

OPEN/COND

CLOSED-PROP

OPEN

OPEN

Hyxwubl preregistered
data/estimators

Hyx#na cratuctudeckas
KanuOpoBKa

J Ass lands in A%;
differential map to E cs
not built

HyzxeH oTnenbHBIN
dusuueckuii bridge

KuneMaTuka He 3afaéT
OUHAMUKY

Hyx#br Obs 1 manHbIe

He ucnonuen

He 3aKpPEIBA€TCs
BapHUALlMOHHEIM CJIOEM

Need transition cocycle
and soldering

Gz Riemannian carrier
is not spacetime

No measurement
adapter

EXT-RUN not executed

new

new

new negative result

new blocker

new blocker

new blocker
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tom3 _v0_7.docx
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tom3 _v0_7.docx
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law

T3-PO-072

T3-PO-073

T3-PO-074

T3-PO-075

T3-PO-076

T3-PO-077

T3-PO-078

T3-PO-079

T3-PO-080

T3-PO-081

T3-PO-082

T3-PO-083

T3-PO-084

T3-PO-085

T3-PO-086

T3-PO-087

T3-PO-088

T3-PO-089

T3-PO-090
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3akprITh constitutive
system

TlocTpouTts perturbation
sector

H(z), D_L, n adapter

likelihood and
identifiability

independent EXT-RUN

redshift bridge V*P —
photon clock

distance-duality
assumptions

SN nuisance
degeneracy

BAO scale degeneracy

dataset provenance and
licensing

full covariance ingestion

global identifiability of
V*P parameters

multiple-comparison
control

frozen observational
preregistration

KaHOHMYECKUN UMIIOPT
PN.2-S/R/K

status non-transfer
theorem

KaHOHMYecKu# hash
F-1-F-14

BEIOOD IIEPBOTO TECTa

physical map ® and
K phys for F-12

OPEN tom3 v0 7.docx

OPEN tom3 v0 7.docx

PARTIAL-CLOSED /

MODEL tom3 v0 8.docx

PARTIAL-CLOSED tom3_v0_8.docx
OPEN tom3 v0 9.docx

OPEN tom3 v0 8.docx

CLOSED-COND tom3_v0_8.docx

CLOSED-PROP tom3_v0_8.docx

CLOSED-PROP tom3 v0 8.docx

PARTIAL-CLOSED tom3 v0 8.docx

OPEN tom3 v0 8.docx
OPEN tom3 v0 8.docx
OPEN tom3 v0 8.docx

PARTIAL: hypothesis

selected tom3 v0 9.docx

CLOSED-THM tom3_v0_9.docx

CLOSED-PROP tom3_v0_9.docx

CLOSED-CERT tom3_v0_9.docx

CLOSED-DECISION:

F-12 tom3 v0 9.docx

OPEN tom3 v0 9.docx

IIpomonxkenue peecrpa T3-PO: 91-135

T3-PO-091

T3-PO-092

T3-PO-093

T3-PO-094

T3-PO-095

T3-PO-096

T3-PO-097

T3-PO-098

6 min, o d, power and
sample size

independent executor

code/data/container
hashes

V3 freeze
V4 blind run
V5 replication

V6 limited-conclusion
rule

State/data spaces u

OPEN tom3 v0 9.docx
OPEN tom3 v0 9.docx
OPEN tom3 v0 9.docx
OPEN tom3 v0 9.docx
OPEN tom3 v0 9.docx
OPEN tom3 v0 9.docx

CLOSED-RULE tom3_v0_9.docx

CLOSED-MODEL KoneunomepHEIi/ tom3 v0 10.docx
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T3-PO-099

T3-PO-100

T3-PO-101

T3-PO-102

T3-PO-103

T3-PO-104

T3-PO-105

T3-PO-106

T3-PO-107

T3-PO-108

T3-PO-109

T3-PO-110

T3-PO-111

T3-PO-112

T3-PO-113

T3-PO-114

T3-PO-115

T3-PO-116

T3-PO-117

T3-PO-118

T3-PO-119

T3-PO-120

T3-PO-121

T3-PO-122

T3-PO-123

T3-PO-124
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partial M

KommnakTHOCTE 1 closed
graph C

KonuuecTBeHHas1
UAEeHTUGUITNPYEMOCTD

Quotient-identifiability

Stability/error bounds

Tikhonov selector

Tie-break contract

ABSTAIN gates

Reper certificate bundle

Evolution composition

Physical event adapter

Independent benchmark

Filtered space u
canonical path space

Kernel-to-path-law
construction

Martingale problem
definition

Existence/uniqueness
finite-state

General well-posedness

Filtering update u zero-
evidence gate

Aleatoric/epistemic split

Probability envelopes

Calibration protocol

Proper-score evaluation

Causal bridge

Independent stochastic
benchmark

Rare-event interface

LDP carrier, speed,
topology

Contraction principle

CLOSED-THM

CLOSED-COND

PARTIAL-CLOSED

CLOSED-COND

CLOSED-MODEL

CLOSED-ALG

CLOSED-PROP

PARTIAL-CLOSED

PARTIAL-CLOSED

OPEN

OPEN

CLOSED-MODEL

CLOSED-THM-IMPORT

CLOSED-DEF

CLOSED-THM

OPEN/COND

CLOSED-PROP

CLOSED-PROP

CLOSED-PROP

PARTIAL-CLOSED

CLOSED-PRIOR

OPEN

OPEN

PARTIAL-CLOSED

CLOSED-DEF

CLOSED-THM-IMPORT

MeTpUYeCcKUu
uHTEpOeHc

ITpu compact X,

continuity/lsc/closed
gates

Tpebyetcs c M>0

Symmetry group
IOJI2KeH OBITh 3aJaH
dusmuecku

Tomnbko B quantitative
sector

He truth authorization

TlonHOE MHOXKECTBO
COXpaHsIeTCsI

Empty/wide/damaged
fibres

Cxema 3aJlaHa;
production schema
OPEN

Lipschitz theorem; real
E t OPEN

Hyxen EMP-OBS u
independent run

Hert BHemIHero Kopmyca

CraHpapTHEIE
Borel/Skorokhod sectors

Ionescu-Tulcea prior art

OO6mmit operator
interface

Generator Q u exp(tQ)

TpebyioTCs YCIIOBUS AJIS
V*P generator

ITpnu
cepTudUIMPOBAHHOM
likelihood u Z t>0

Mixing law pomxHa
OBITE 000CHOBaHa

st nonempty family

Omnpenenéx; external
data oTcyTCTBYyIOT

Brier/log-score layer

Probability ne
MOBBILIAETCS [0
causality

Hert BHemHero
executor/data

CBsi3aH co
StochPredRep u verdict
ladder

Kounkpetnasa V*P
topology oTcyTcTByeT

TpebyeTcs continuity
Kaxmoro adapter
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T3-PO-125

T3-PO-126

T3-PO-127

T3-PO-128

T3-PO-129

T3-PO-130

T3-PO-131

T3-PO-132

T3-PO-133

T3-PO-134

T3-PO-135

IIpomonxkenue peecrpa T3-PO:

T3-PO-136

T3-PO-137

T3-PO-138

T3-PO-139

T3-PO-140

T3-PO-141

T3-PO-142

T3-PO-143

T3-PO-144

T3-PO-145

T3-PO-146

T3-PO-147

T3-PO-148
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Freidlin-Wentzell action

Quasipotential/instanton
set

Double-well barrier
Exit-time asymptotic
Nonunique instantons

Importance-sampling
unbiasedness

Importance efficiency

Finite-sample firewall

Finite-e remainder

Physical V*P rare-event
bridge

Independent rare-event
benchmark

RBD certificate
schema

Source-card u exact
locator contract

Typed graph u edge
vocabulary

No-loss ingest levels
NLO-NL4

Provenance
Entity/Activity/Agent
profile

Append-only
versioning

Hash and manifest
discipline

Non-scalar status
vector

Blocker-safe forecast
authorization

Legal/registration
firewall

Backward-compatible
migration core

Independent external
DB audit

Digital signature and
trusted timestamp

CLOSED-COND
CLOSED-DEF

CLOSED-MODEL
CLOSED-PRIOR / COND

CLOSED-PROP
CLOSED-PROP
PARTIAL-CLOSED
CLOSED-PROP
OPEN

OPEN

OPEN

136-184

CLOSED-DEF / NUM

CLOSED-DEF

CLOSED-DEF

PARTIAL-CLOSED;
NL3 local

CLOSED-MAP

CLOSED-PROP-
SCHEMA

CLOSED-PROP /
COND-CRYPTO

CLOSED-DEF

CLOSED-PROP-
SCHEMA

CLOSED-PROP-
SCHEMA

PARTIAL-CLOSED

OPEN

OPEN

ITpu crarmapTHEIX SDE-
TUIIOTE3ax

Existence/compactness
model-specific

AV=1/4B
duxrcuposaHHOH Mofenu

He finite-& bound

Bosspataercs SET-
PATH

Ilpu PIA<Qu
KOpPpPEeKTHOM L

Gaussian witness;
o6muit V¥P OPEN

Zero count # zero
probability

Hyxwubr sharp model-
specific bounds

State, €, b, 0, A, Obs
OTCYTCTBYIOT

Her external
executor/data
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T3-PO-149

T3-PO-150

T3-PO-151

T3-PO-152

T3-PO-153

T3-PO-154

T3-PO-155

T3-PO-156

T3-PO-157

T3-PO-158

T3-PO-159

T3-PO-160

T3-PO-161

T3-PO-162

T3-PO-163

T3-PO-164

T3-PO-165

T3-PO-166

T3-PO-167

T3-PO-168

T3-PO-169

T3-PO-170
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TIOJTHBIH
reproducibility
capsule

OeTepMUHHUPOBaHHAas
reference-c6opka

environment lock
schema

dependency lock gis
KLT 4.14/5.1

SBOM export
SPDX/CycloneDX

SLSA/in-toto
provenance

artifact signature /
trusted timestamp

independent EXT-RUN

receipt
manifest repair v4.80

full KLT deterministic
build

End-to-end
WHTErpaIus MoayJiei

TunusupoBaHHBIE
signatures u interface

registry

Soundness KOHEYHOTO
AOIIyCTHMOT' O
MapIIpyTa

Weakest-link status

Mandatory blocker
propagation

Publication gate
matrix

Tekymui
MOHOTpadudeCcKui
verdict

Branch/merge
semantics

Checkpoint hash-
manifest v0.1-v0.14

C6opka rimaB 1-24 B

eUHBIA master

CKBO3HEBIE (HOPMYIIBL,
PUCYHKH M CCBIIKH

TTomHBIN source-
locator audit

CLOSED-LOCAL /
NUM

CLOSED-PROP / NUM

CLOSED-DEF

OPEN

PARTIAL-MAP

PARTIAL: unsigned
local

OPEN

OPEN

OPEN BLOCKER

OPEN

PARTIAL-CLOSED /
NUM

CLOSED-DEF

CLOSED-THM

CLOSED-PROP

CLOSED-PROP

CLOSED-DEF / AUDIT

CLOSED-AUDIT

PARTIAL-CLOSED

CLOSED-NUM

CLOSED-DOC

PARTIAL-CLOSED

PARTIAL-CLOSED

24 TnaBH U
npunoxeHus A-D

T'moGanbHBIE
JIOKaATOPHI Ha3HAYEHHI;
CEeMaHTUYECKUM Cross-
ref audit ocTtaércsa

Kaxxnpii
UMIIOPTUPOBAHHLIN
pa3gen nomy4un T3-
LOC; TouHbBIE
BHEIIHNE CTPaHUIIEI
Tpebytot v0.17
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tom3 v0O_15.docx

tom3 v0 15.docx

tom3 v0O_15.docx

tom3 v0 15.docx

tom3 v0O 15.docx

tom3 v0O 15.docx

tom3 v0_16.docx

tom3 v0O 16.docx

tom3 v0_16.docx
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T3-PO-171 Independent OPEN tom3_v0_15.docx
integration rerun - -
T3-PO-172 gﬁ;{%aégahdatmn / OPEN tom3 v0_15.docx
T3-PO-173 RU/EN/ZH OPEN tom3 v0_15.docx
terminology lock -
EqHb1it Source-cards
T3-PO-174 bibliography/source- PARTIAL-CLOSED 0D6()T>I7H:Heeﬂbl; tom3 v0 16.docx
card ledger page |
normalization oTkphiTa
CraTtudeckoe 24 ryaBE U CTPAHHUIIBI
T3-PO-175 ornasneHue u chapter | CLOSED-DOC nocsie aByxnpoxomHor | tom3 v0 16.docx
locators c6opku
BusyanpHas u
T3-PO-176 nouckosas QA CLOSED-NUM-QA DOCX/EDF rendearj, tom3 v0 16.docx
eMIMHOro MacTepa text and page audit
Tosicusomue 6I0KH T3-EXPL-01 - T3-
T3-PO-177 BCex 24 [1aB CLOSED-DOC EXPL-24; ¢opmansrele | tom3 vO 17.docx
CTATyChl HE U3MEHEHEI
KOHerTI/I3aLH/IH gal}/II::;IB?I,:H6EO;{6'beKTaM
T3-PO-178 OHTOJIOTUH/THOCEO0JIOT CLOSED-DOC HpOT f———— tom3 vO 17.docx
un/peHOMEeHOIOTUN b
CBO€} IIaBbl
CeMaHTHUY€ECKASA TToBTOp B rimaBe 11
T3-PO-179 ASAyHIHKALHA CLOSED-EDIT samonen tom3_v0_17.docx
noBTOopHOTO T CS- CcTabUIbHEIMU - =
KJlacTepa anuacaMHu K riase 8
Cross-reference T3-CH/LOC/EQ/FIG/
T3-PO-180 continuity audit CLOSED-NUM TBL nocnepmoBaTtensHel | tom3 v0 17.docx
y u 6e3 IPOIIyCKOB
166 EQ, 54 FIG, 92
T3-PO-181 rormula/hgure/table/ CLOSED-NUM TBL, 126 LOC tom3_v0_17.docx
COXpPaHEeHEI
T'oger u DOI/arXiv
Bibliography dopmar vacTugHO
T3-PO-182 normalization PARTIAL-CLOSED HOPMAaIu30BaHHL; tom3 v0O 17.docx
TOYHEBIE CTPAHUIIBL
TpebyIoT source pass
HenpoBepeHHEIE
T3-PO-183 E:éz(;gf:temal source OPEN/PARTIAL CTPaHUIILl U BEPCUU tom3 v0 17.docx
0CTarTCst 6II0KEPOM
. 172 pages; DOCX/PDF
T3-PO-184 :,/(1)511‘;‘1/ search QA CLOSED-NUM-QA render, text, page, tom3 v0_17.docx
: TOC and locator audit
81 source-card
T3-PO-185 Primary-source CLOSED-AUDIT K/IaCCHOUIMPOBAHa 110 tom3 v0_18.docx
metadata audit THUITY IOATBEPKAEHUS - =
¥ JIOKaTopa
HcnipaBneHbl
. . s BEISIBJIECHHBIE
T3-PO-186 Egg}aﬁggﬂmal'm CLOSED-AUDIT | ommGounsie i tom3 v0 18.docx
HEeIIOJIHbIE 3allCH;
Noether DOI removed
Bce
dbopmyIBEHBIE/TIPOTOKO
T3-P0-187 Exact page/formula CLOSED-SCOPE | JPHPIE HMIODTEI tom3_v0_19.docx

locator completeness

MOJIy4Yuiu exact
section/page/file
locators; general prior
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art remains
bibliographic

Current observational-

DESI DR1/DR2, Euclid
Q1 u Pantheon+

T3-PO-188 CLOSED-CURRENT tom3 v0O 18.docx
source check IPOBEPEHEI HA [AATY - -
27.07.2026
9 normalized
immutable snapshots
T3-PO-189 Standards version lock | CLOSED-SNAPSHOT | With SHA-256; raw tom3_v0_19.docx
external services
remain independently
re-fetchable
Kaxpas riaBa
Source-to-claim matrix CBA3AHA C
T3-PO-190 CLOSED-DOC primary/internal tom3 v0 18.docx
24 chapters
source set ¥ poybio
HCTOYHHKA
RU Pycckuit source-card
T3-PO-191 bibliography/source- 10T L9 .05 ledger saduxcuposar | tom3 v0 19.docx
LEDGER :
card ledger freeze s freeze candidate
RU FREEZE-
. CANDIDATE
Freeze-candidate ACCEPTED-
T3-PO-192 decision CANDIDATE ACCEPTED; ﬁpal tom3 v0 19.docx
frozen release is next
version
Normalized source 9 snapshots; canonical
T3-PO-193 . CLOSED-SNAPSHOT | URL, access date, byte | tom3 v0 19.docx
snapshot manifest
count and SHA-256
Formula/protocol
T3-P0-194 Critical exact-locator CLOSED-SCOp | Claims mapped to tom3_v0_19.docx
audit exact section, page, - -
equation or file path
T3-CH/EQ/FIG/TBL/
T3-PO-195 Global cross-reference | ¢y gEp.NUM-QA | LOC/PO sequences tom3 v0 19.docx
audit
and TOC checked
DOCX render, PDF
DO Typography and : y text, fonts, tables,
T3-PO-196 soarchable-PDF audit CLOSED-NUM-QA page breaks and tom3 v0O_19.docx
preflight checked
Self-hashes recorded
T3-PO-197 Detached release CLOSED-MANIFEST | Outside selfreferential |, o)ooq6 roceipt v0.19
receipt artifacts after final
build
Mandatory freeze
T3-PO-198 Source blocker CLOSED-PROP blockers separated tom3_v0_19.docx
classification from external-review - -
and physical blockers
Authorial RU master
RU freeze-candidate ACCEPTED- may proceed to T3-
T3-PO-199 gate CANDIDATE FREEZE-v1.0 without | °™3-v0_19.docx
status promotion
Independent Required for external
T3-PO-200 1cep . OPEN NON-VETO review receipt; not future external receipt
bibliography audit .
claimed as completed
Russian master fixed
T3-PO-201 RU frozen master CLOSED-FREEZE as T3-FRE.E.ZE'V1'O" tom3 v1_0.docx
no overwriting
permitted
T3-PO-202 Post-freeze change-set CLOSED-PROP Every change requires Appendix H.3

policy

new version, affected-
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ID ledger, rationale,
tests and backward
synchronization

T3-PO-203

Final cross-reference
and locator retention

CLOSED-NUM-QA

All
T3-CH/EQ/FIG/TBL/LO
C/EXPL/SRC/SNAP
identifiers retained
from v0.19

Appendix H.6

T3-PO-204

Detached release
receipt protocol

CLOSED-MANIFEST

Final DOCX/PDF self-
hashes are published
outside the self-
referential artifacts

Appendix H.5

T3-PO-205

RU/EN/ZH derivative
map

CLOSED-DOC

Derivative hierarchy
and authority rules
fixed; translations
cannot change
theorem status

Appendix H.4

T3-PO-206

Archive naming and
version derivation

CLOSED-DOC

Canonical filenames
and non-overwrite rule
fixed for all future
releases

Appendix H.2

T3-PO-207

Independent EXT-RUN

OPEN

No independent
physical or
computational
execution receipt
exists

future external receipt

T3-PO-208

Physical validation of
V*P and F-1-F-14

OPEN / ABSTAIN

No EMP-OBS or
independent
replication has been
introduced by the
freeze

future empirical
program
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IIpunoxenue B. PeeCTp OTKPBITHIX OJIOKEPOB U

BA30BbIA MPOEKT KLT-RBD - TOM Il

3aM0JIHSIeMBIX IMOoJIeH

Bnokep CoctosHue/ UcTouHuk
nocnepcreuve

BLK-001

BLK-002

BLK-003

BLK-004

BLK-005

BLK-006

BLK-007

BLK-008

BLK-009

BLK-010

BLK-011

BLK-012

T3-BLK-061

T3-BLK-062

T3-BLK-063

T3-BLK-064

T3-BLK-065

T3-BLK-066

T3-BLK-067

T3-BLK-068

Het nonnoro
no6aiiToBoro manifest
Bcex legacy-pemakiuit
Towma III

OTcyTCcTBYyeET
penakTupyemseit DOCX
Toma Iv197 RU B
JIOKaJIbHOM Habope

T'mo6GanpHEIN carrier ¢
usMeHeHueM topology
He TIOCTPOEH

Br:NAPG_adm-—PhysGe
om OTCyTCTByeT

Her global section
theorem pnsa monHOrO
T str

Her rio6anbHOM
muHaMuKM 2 U field
equations

T csu CGI He
TUIIX3UPOBAHEBL

Het Obs ¢
units/covariance/proven
ance

EXT-RUN He ucnonsen

Hert dusuveckoro
PredRep code path

He nokasana global
hyperbolicity
PenyLupPOBaHHBIX
Mofesei

He 3apman source
coupling

Charts, tangent spaces,
traces and compactness
for infinite-dimensional
P _adm

KoHkpeTHEHIN repaired
G2 differential family
with d?=0

Proof that chosen G2
flow preserves
admissible ansatz

Clock observable and
physical units for flow
parameter

[3ATIOJIHSAEMOE
TIOJIE] topology and
global geometry of X

[BATIOJTHAEMOE
TIOJIE] exact G k action
on all packet fields

[BATIOJITHAEMOE
TIOJIE] repaired
differential carrier for
Gz branch

[BATIOJITHAEMOE
TIOJIE] explicit

source/provenance

source

mathematical

bridge

geometry

dynamics

causality

empirical

empirical

software

causal geometry

physics

I'masa 12/22

T'nasa 10/12

T'masa 12/13

T'nmaBa 14/19

I'masa 13

T'nasa 13

I'maser 10-13

I'nasa 14

* T3-FREEZE-v1.0

He 6nokupyert Core;
GIIOKHpYeT
HCTOPUYECKYIO MOJIHOTY

HNwMmnopt no PDF; exact
OOXML comparison
HEBO3MOXKEH

JlokanvHEIN atlas
IPUHAT

Ou3nyeCcKU 3KCIOPT
3a67I0KUPOBaH

PasperieHs! TOTBKO
LOCAL/COND

KunemaTtuka He
CTAHOBUTCS GU3UKOHA

Crnepyromas
KOHTPOJIbHaA TO4YKa

Het npoBepsieMbIX
KOCMOJIOTHYECKHUX
claims

F-1-F-14 ocramTcs
PHY-HYP

NUM certificate
JIOKaJIbHBIN

Henw3s 3assnsaTts well-
posed causal universe

Her Einstein-type field
equation
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tom3_v0_2.docx

tom3 v0 2.docx

tom3 v0 3.docx

tom3 v0 3.docx

tom3 v0 3.docx

tom3 v0 3.docx

tom3 v0 3.docx

tom3 v0 3.docx

tom3 v0 3.docx

tom3 v0 3.docx

tom3 v0 3.docx

tom3 v0 3.docx

tom3 v0_6.docx

tom3 v0 6.docx

tom3 v0_6.docx

tom3 v0 6.docx

tom3 v0 7.docx

tom3_v0_7.docx

tom3 v0 7.docx

tom3 v0 7.docx



Bnokep CocTosnHue/ UcTouyHMK
nocnepcreme

T3-BLK-069

T3-BLK-070

T3-BLK-071

T3-BLK-072

T3-BLK-073

T3-BLK-159

T3-BLK-160

T3-BLK-161

T3-BLK-162

T3-BLK-163

T3-BLK-164

T3-BLK-165

T3-BLK-166

T3-BLK-167

T3-BLK-168

T3-BLK-169

T3-BLK-170

T3-BLK-174

T3-BLK-175
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C~pack {nv}

[BATIOJITHAEMOE
TIOJIE] matter/packet
closure and units

[3ATIOJTHAEMOE
TIOJIE] generalized
Bianchi/Noether
identity

[3ATIOJTHAEMOE
TIOJIE] perturbation
variables and gauge
fixing

[3BATIOJIHAEMOE
TIOJIE] observational
data adapter and
covariance

[3ATIOJTHAEMOE
TIOJIE] preregistered
EXT-RUN

OO6muit husnuecKui
bridge NAPG -> V*P ->
observable He 3aKpHIT

ITakeTHas MompaBKa
C_pack He BhIBefieHa U3
e[UHOT0 NEeNCTBUS

Hab6:rogaTe IbHBIH
dataset, covariance u
hashes He 3aMOpOKEHEI

EXT-RUN-000/F12 re
3aMOpPOXKEH U He
WCIIOJIHEeH

HeszaBucumbii
HUCIIOJIHUTEIh U
yCTaHOBKa He
Ha3Ha4YeHb

Dependency locks KLT
4.14/5.1 oTCyTCTBYIOT

MANIFEST v4 80
comepxkurt 1/17
pacxoxgeHue

TTommnucek U trusted
timestamp oTcyTCTByIOT

EnuHbi master 24 riaB
emnié He cobpaH

He 3aBepmén stable-
locator audit
HCTOYHUKOB

He 3amopoxeHn
RU/EN/ZH glossary

HeszaBucumas HayyHas
U pefakIuoHHAas
pelLleH3UsI OTCYTCTBYET

CemaHTHUYeECKas
OenyIInKanus
TIOBTOPSIOIIUXCST
oImpeneieHuH mocie
MeXaHU4YeCKOH COOpKHU

ITonHass HOpManu3anusa
DOI, cTpanu, Gpopmyn

I'nasa 14

I'nasa 14

T'naBa 14/19

I'nasa 19

I'maBa 20

Qusnyeckuit gate

Kocmonorus

EMP-PLAN freeze

F-12 / EMP

EXT-RUN

Reproducibility

Release integrity

External trust

Book assembly

Citation QA

Translations

Publication review

PemakinoHHBIN

Bubnuorpadus

PARTIAL-CLOSED:

OyKBaTbHBIH
noBTop T cs
yOanéH; IOJTHBIN
semantic pass
KopIlyca
IIPOIOJIZKaeTCsa

PARTIAL-CLOSED:
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tom3 v0_7.docx

tom3 v0 7.docx

tom3_v0_7.docx

tom3 v0 7.docx

tom3_v0_7.docx

tom3 v0 15.docx

tom3 v0 15.docx

tom3 v0 15.docx

tom3 v0 15.docx

tom3 v0 15.docx

tom3 v0 15.docx

tom3 v0 15.docx

tom3 v0 15.docx

tom3 v0 15.docx

tom3 v0 15.docx

tom3 v0 15.docx

tom3 v0 15.docx

v0.17

v0.17
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Bnokep CocTosnHue/ UcTouyHMK
nocnepcreme

dopmat DOI/arXiv
¥ 4aCTh TOOOB

u 6ubnuorpadudecKux HOPMAaJIn30BaHBI;
cTuneu exact
pages/version

freeze OPEN

HezaBucumbiii rerun u

UL ElnE ¢dusnueckuit EXT-RUN

OMIUPUYECKUn OPEN v0.16

IIponon:xkenue peecrpa 6/710KeposB: 41-41

Bnokep CocTosnHue/ UcTouHMk
nocnepcreuve

TTonusiit RU/EN/ZH

T3-BLK-177 terminology lock TlepeBops! OPEN v0.16
Pantheon+ reproducible
T3-BLK-178 locator: revision 7fc6805 VCTOUHMK/ faHHbIe CLOSED-LOCATOR v0.19

plus frozen file paths and
normalized snapshots

Exact page/formula
T3-BLK-179 completeness for claims that Source locator CLOSED-SCOPE v0.19
import a formula or protocol

Normalized immutable
snapshots of live official

T3-BLK-180 e Provenance CLOSED-SNAPSHOT v0.19
specifications and
observational documentation
Independent external audit of
T3-BLK-181 bibliography/source-card Independent audit OPEN NON-VETO future external receipt

ledger
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IIpunoxkenue C. O0beguHeHHasi OuO/IHOrpadHsi U source-

cards

Hwke npuBenéH o0bequHéHHBIHN ledger source-card cTpOK KOHTPOJBHBIX TOUeK. B v0.18 BbIO/THEHBI TPOBEpKa

TIEPBUUHBIX U OPUIMATBHBIX NCTOUHUKOB, HOpManu3auusa DOI/arXiv/oduiiuanbHbIX HAeHTU(DHUKATOPOB U
BbiZiesieHre exact-locator blockers. ITosHbiit audit verdict A Ka>kgoit ctpoku npuBeiéH B [Ipunoxenuu F.

ITpoBepka UCTOYHMKA He MOBbILLIAET MaTeMaTHYeCKUi UK (PU3MUeCKUM CTaTyC yTBePKAeHUs.

GR-01

CAUS-01

STRAT-01

HODGE-01

G2-01

G2-02

NONASSOC-01

VAR-01

COSMO-01

PERT-01

QFTC-01

MART-01

A. Einstein, Die
Grundlage der
allgemeinen
Relativitatstheori
e

S.W. Hawking,
G.F.R. Ellis, The
Large Scale
Structure of
Space-Time

M. Goresky, R.
MacPherson,
Stratified Morse
Theory

W.V.D. Hodge,
The Theory and
Applications of
Harmonic
Integrals

R.L. Bryant,
Metrics with
exceptional
holonomy

D.D. Joyce,
Compact
Manifolds with
Special
Holonomy

J.C. Baez, The
Octonions

E. Noether, Invariante
Variationsprobleme

A. Friedmann,
Uber die
Krimmung des
Raumes

V. Mukhanov, H.
Feldman, R.
Brandenberger,
Theory of
cosmological
perturbations

N.D. Birrell,
P.C.W. Davies,
Quantum Fields
in Curved Space

D.W. Stroock,

1916

1973

1988

1941

1987

2000

2002

1922

1992

1982

1979

1918

Annalen der
Physik;
doi:10.1002/andp
.19163540702

Cambridge
University Press

Springer,
Ergebnisse 14

Cambridge
University Press

Annals of
Mathematics
126;
doi:10.2307/197
1360

Oxford
University Press

Bull. AMS 39;
doi:10.1090/S02
73-0979-01-
00934-X

Nachr. Ges. Wiss.
Gottingen, Math.-Phys.
KL. 1918, 235-257;
EuDML 59024; DOI
OTCYTCTBYET B
MePBUYHOM KaTtajiore

Z. Phys. 10;
doi:10.1007/BFO0
1332580

Physics Reports
215;
doi:10.1016/037
0-
1573(92)90044-Z

Cambridge
University Press

Springer

prior art

prior art

prior art

prior art

prior art

prior art

comparison

prior art

prior art

prior art

prior art

prior art
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tom3 v0_1.docx

tom3 v0 1.docx

tom3 v0 1.docx

tom3 v0 1.docx

tom3 v0 1.docx

tom3 v0 1.docx

tom3 v0 1.docx

tom3_v0_1.docx

tom3 v0_1.docx

tom3 v0 1.docx

tom3 v0 1.docx

tom3 v0 1.docx



LDP-01

CAUSINF-01

REPRO-01

OBS-PLANCK

OBS-DESI

OBS-EUCLID

Nigel Hitchin

Spiro Karigiannis

Robert Bryant;
Feng Xu

Hartmut Weiss;
Frederik Witt

Jason D. Lotay;
Yong Wei

J. P. LaSalle

Kypnumes MBax
Bopucosuu

Kypnumes MBau
Bopucosuu

Hogg, D. W.

BA30BbIA MPOEKT KLT-RBD : TOM Il - T3-FREEZE-v1.0

S.R.S. Varadhan,
Multidimensional
Diffusion
Processes

M.L. Freidlin, A.D.
Wentzell, Random
Perturbations of
Dynamical Systems

J. Pearl,
Causality, 2nd
ed.

M. Wilkinson et
al., The FAIR
Guiding
Principles...

Planck
Collaboration VI,
Cosmological
Parameters

DESI Collaboration,
Data Release 1

ESA/Euclid
Consortium, Euclid Q1
Data Release,
19.03.2025

Stable forms and
special metrics

Flows of G2-
structures, I

Laplacian Flow
for Closed G2-
Structures: Short
Time Behavior

Energy
functionals and
soliton equations
for Gz-forms

Laplacian flow
for closed G2
structures: Shi-
type estimates,
uniqueness and
compactness

Some Extensions

of Liapunov’s
Second Method

Tom I v197 RU

Towm II T2-
FREEZE-v1.0

Distance
measures in

2009

2016

2020

2001

2009

2011

2012

2017

1960

2026

2026

1999

2012

2026

2025

Springer, 3rd ed.;
doi:10.1007/978-3-642-
25847-3

Cambridge
University Press

Scientific Data 3,
160018;
doi:10.1038/sdat
a.2016.18

A&A 641 AG6;
arXiv:1807.0620

9;
doi:10.1051/000
4-
6361/201833910

arXiv:2503.14745;
odurmanehelii DESI
DR1, BBINyCK JaHHBIX
19.03.2025

ESA/Euclid
Consortium, Q1
Explanatory
Supplement,
documentation release
1, 19.03.2025

arXiv:math/
0107101;
doi:10.1090/con
m/288/04818

arXiv:math/
0702077;
doi:10.1093/qma
th/han020

arXiv:1101.2004

arXiv:1201.1208;
doi:10.1007/s104
55-012-9328-y

arXiv:1504.0736

7;
d0i:10.1007/s000
39-017-0395-x

doi:10.1109/
TCT.1960.10867
20

project canonical
release

project canonical
release

arXiv:astro-ph/
9905116

prior art

prior art

support

empirical data

empirical data

empirical data

prior art

prior art

prior art

prior art

prior art

prior art

prior art

prior art

prior art /
formulas
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tom3_v0_1.docx

tom3 v0 1.docx

tom3 v0 1.docx

tom3 v0 1.docx

tom3_v0_1.docx

tom3_v0_1.docx

tom3 v0 6.docx

tom3 v0 6.docx

tom3 v0 6.docx

tom3 v0 6.docx

tom3 v0 6.docx

tom3 v0 6.docx

tom3 v0 6.docx

tom3 v0 6.docx

Sections on D _C,
DMDADL,uu



Planck
Collaboration

Brout et al.

PantheonPlusSHOES

DESI Collaboration

ESA & Euclid
Consortium

Kurpishev, I. B.

Kurpishev, I. B.

Le Cam, L.
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cosmology

Planck 2018
results. VI.
Cosmological
parameters

The Pantheon+
Analysis:
Cosmological
Constraints

DataRelease repository

DESI DR2 Results II:
BAO and cosmological
constraints

Euclid Q1 Explanatory
Supplement / Overview

IMpuaOUD
HeoupenenéHHOC
Tu Kypnuiiesa
ITH.2.
Kanonnyeckas
penakuus v1.0

IIpoTokon
HEe3aBUCUMOU
BepudbUKaluu
du3nIecKux
runorte3 [TH.2
v1.0

Asymptotic
Methods in
Statistical
Decision Theory

2020

2022

2022; frozen revision
selected 2026

2025

2025/2026

2026

2026

1986

doi:10.1051/000
4-
6361/201833910

arXiv:1807.0620
9

doi:10.3847/153
8-4357/ac8e04;
arXiv:2202.0407
7

GitHub
PantheonPlusSHOES/D
ataRelease; frozen
adapter revision
7£c6805; paths
4_DISTANCES_AND
_COVAR/Pantheon+S
HOES.dat and
STAT+SYS.cov

arXiv:2503.14738;
Phys. Rev. D 112,
083515;
doi:10.1103/tr6y-kpc6

Official Q1 docs;
A&A;
doi:10.1051/0004-
6361/202554610

internal
canonical source

internal protocol

Springer,
do0i:10.1007/978-
1-4612-4946-7

IIpomonxkenue source-card ledger: 36-70

Neyman, J.;
Pearson, E. S.

Holm, S.

Dwork et al.

Kypnumes U.B.

On the Problem
of the Most
Efficient Tests of
Statistical
Hypotheses

A Simple
Sequentially
Rejective
Multiple Test
Procedure

The Reusable
Holdout

Ba30BEIl TPOEKT
KLT-RBD. Tom I.

1933

1979

2015

2026

Phil. Trans. Roy.
Soc. A 231

Scand. J. Stat.
6:65-70

Science 349;
doi:10.1126/scie
nce.aaa9375

BHYTPEHHUN
freeze

comparison /
empirical data

empirical data /
comparison

empirical data

empirical summaries /
comparison

support / data adapter

prior art

prior art

prior art

prior art

prior art

prior art

PredRep,
ABSTAIN,
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CMB likelihood
and parameter
framework

SN covariance
and cosmological
likelihood

VERIFIED-
LOCATOR/
SNAPSHOT

D_M/r_d, D_H/r_d and
covariance products

Catalog, masks,
photometry/spectroscop
y; not cosmology
validation

tom3 v0 9.docx

tom3 v0 9.docx

tom3 v0 9.docx

tom3 v0 9.docx

tom3 v0 9.docx

tom3 v0 9.docx

canonical import



Kypnumes U.B.

A.N. Tikhonov

J.-P. Aubin, H.
Frankowska

R.T. Rockafellar,
R.J.-B. Wets

H.W. Engl, M.
Hanke, A.
Neubauer

R. Bellman, K.J.
Astrém

R.E. Kalman

Kypnumes U.B.

Kypnumes U.B.

D.W. Stroock;
S.R.S. Varadhan

S.N. Ethier; T.G.
Kurtz

0. Kallenberg

G.W. Brier

A.P. Dawid

T. Gneiting; A.E.
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v197 RU

Towm II. Ctporas
NAPG 3.0. T2-
FREEZE-v1.0

Solution of
Incorrectly
Formulated
Problems and
the
Regularization
Method

Set-Valued
Analysis

Variational
Analysis

Regularization of
Inverse Problems

On Structural
Identifiability

On the General
Theory of
Control Systems

Tom I v197 RU

Towm II. NAPG
3.0. T2-FREEZE-
v1.0

Multidimensional
Diffusion
Processes

Markov
Processes:
Characterization
and Convergence

Foundations of
Modern
Probability, 3rd
ed.

Verification of
Forecasts
Expressed in
Terms of
Probability

The Well-
Calibrated
Bayesian

Strictly Proper

2026

1963

2009

1998

1996

1970

1960

2026

2026

1979/2006

1986

2021

1950

1982

2007

BHYTPEHHUN
freeze

Soviet Math.
Dokl. 5, 1035-
1038

Birkhauser;
doi:10.1007/978-
0-8176-4848-0

Springer;
doi:10.1007/978-
3-642-02431-3

Kluwer/Springer;
doi:10.1007/978-
94-009-1740-8

Mathematical
Biosciences 7,
329-339;
doi:10.1016/002
5-
5564(70)90132-X

IFAC
Proceedings 1,
491-502;
doi:10.1016/S14
74-
6670(17)70094-8

BHYTPEHHUU
freeze

BHYTPEHHUU
freeze

doi:10.1007/3-
540-28999-2;
pp.136-207

doi:10.1002/978
0470316658;
Ch.4, pp.155-
274

doi:10.1007/978-
3-030-61871-1;
kernels pp.55-
77; Markov
pp.233-253

d0i:10.1175/152
0-
0493(1950)078<
0001:VOFEIT>2.
0.CO;2; pp.1-3

doi:10.1080/016
21459.1982.104
77856; pp.605-
610

doi:10.1198/016

IIPOTHO3HLIE
KOPUOOPHI

4YaCTUYHBIM end-
to-end onepaTop

regularization

multifunction
continuity/selecti
ons

set/variational
convergence

ill-posed inverse
problems

structural
identifiability

observability

PredRep,
ABSTAIN, status
firewall

blocker-safe
operator

martingale
formulation and
uniqueness

generators and
martingale
problems

kernels,
disintegration,
Markov
structures

quadratic
probability score

calibration
concept

proper scoring
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canonical import

prior art

prior art

prior art

prior art

prior art

prior art

canonical import

canonical import

prior art

prior art

prior art

prior art

prior art

prior art



Raftery

Kypnumes U.B.

Kypnumes U.B.

Kypnumes U.B.

S.R.S. Varadhan

M.D. Donsker;
S.R.S. Varadhan

M.I. Freidlin;
A.D. Wentzell

A. Dembo; O.
Zeitouni

H.A. Kramers

H. Eyring
P. Dupuis; H.
Wang
E1l
E2
E3
E4
E5
E6
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Scoring Rules,
Prediction, and
Estimation

Tom I v197 RU

Tom II T2-
FREEZE-v1.0,
1. 23

T3-STOCH-v0.11

Asymptotic
Probabilities and
Differential
Equations

Asymptotic
Evaluation of
Certain Markov
Process
Expectations I

Random
Perturbations of
Dynamical
Systems, 3rd ed.

Large Deviations
Techniques and
Applications, 2nd
ed.

Brownian Motion
in a Field of
Force...

The Activated
Complex in
Chemical
Reactions

Subsolutions of
an Isaacs
Equation and
Efficient
Schemes for
Importance
Sampling

W3C PROV-O

Kunze et al.,
Baglt v1.0

RO-Crate Metadata
Specification 1.3

DataCite Metadata
Schema 4.7

Wilkinson et al.,
FAIR Principles

Rundgren et al.,

2026

2026

2026

1966

1975

2012

2010

1940

1935

2007

2013

2018

2016

2020

2026

2026

2145060000014
37; pp.359-378

BHYTPEHHUU
freeze

BHYTPEHHUN
freeze

BHYTPEHHUN
checkpoint

doi:10.1002/
cpa.3160190303

doi:10.1002/
cpa.3160280102

doi:10.1007/978-
3-642-25847-3;
Ch.2-6

doi:10.1007/978-
3-642-03311-7

doi:10.1016/
S0031-
8914(40)90098-2

doi:10.1063/1.17
49604

do0i:10.1287/
moor.1070.0266

W3C
Recommendation

RFC 8493;
doi:10.17487/RF
C8493

RO-Crate Metadata
Specification 1.3.0;
doi:10.5281/zenodo.20
720080

DataCite Metadata
Schema 4.7;
doi:10.14454/qdd3-
ps68

doi:10.1038/
sdata.2016.18

RFC 8785;

rules

D/Dom, PredRep,
status firewall

LDP ladder,
Cert LD, finite-
sample firewall

family of path
laws,
martingale/filter
gates

Bapual¥iOHHAA
ACHUMIITOTHKA

Markov large
deviations

action,
quasipotential,
exit

LDP,
contraction, path
LDP

barrier crossing

transition-state
rate

efficient dynamic
importance
sampling

Entity/Activity/
Agent
provenance

payload,
manifests, fixity

research object
metadata and
workflows

citation metadata;
RAiID/SWHID
relations

data stewardship
goals

canonical JSON
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canonical import

canonical import

canonical import

prior art

prior art

prior art

prior art

prior art

prior art

prior art

prior art /
mapping

packaging prior

art

comparison / export

publication adapter

design support

comparison; not
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* T3-FREEZE-v1.0

JCS

doi:10.17487/RF
C8785

IIpomonxkenue source-card ledger: 71-81

I e T e O

E7

E8

E9

Reproducible Builds

SLSA v1.2

in-toto

SPDX

CycloneDX

Sigstore

PyPA

Dart

NIST Secure
Hash Standard

SQLite Database File
Format

Adams et al.,
Time-Stamp
Protocol

Definitions: “When is a
build reproducible?”

Provenance and Build
Provenance

Supply-chain integrity
framework

Specification 3.0.1

Specification 1.7,
Formulation and
Dependencies

Overview: signing,
identity, transparency
log

pylock.toml
Specification, lock-
version 1.0

Glossary: application
packages should
commit lockfiles

2015

current

2001

current

current

current

2024-current

2025-current

current

2025/2026

current

FIPS 180-4;
doi:10.6028/NIS
T.FIPS.180-4

SQLite official
documentation; exact
snapshot hash
[3ATIOJTHAEMOE
TIOJIE]

RFC 3161

Reproducible Builds,
official definition;
snapshot date
27.07.2026

SLSA specification
v1.2, Approved;
snapshot date
27.07.2026

in-toto specification /
CNCEF project;
snapshot hash
[3ATIOJTHAEMOE
TOJIE]

SPDX Specification
3.0.1

CycloneDX
Specification 1.7 /
ECMA-424

Sigstore official
documentation;
snapshot hash
[3ATIOJIHAEMOE
TIOJIE]

PyPA pylock.toml
Specification; lock-
version 1.0

Dart official
package/lockfile
guidance; snapshot
hash
[3ATTIOJTHAEMOE
TIOJIE]

for
hashing/signing

SHA-256
definition

single-file relational
carrier

trusted proof-of-
existence time

prior art / definition

provenance mapping

attestation container

SBOM adapter

SBOM and build
formulation

signature plan

Python dependency
lock

Flutter lock
requirement
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yet full
compliance

integrity prior
art

storage prior art

future signing

gate

tom3_v0_14.docx

tom3_v0_14.docx

tom3_v0_14.docx

tom3_v0_14.docx

tom3_v0_14.docx

tom3_v0_14.docx

tom3_v0_14.docx

tom3_v0_14.docx
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IIpunoxenue D. Publication manifest 1 KOHTpO/ILHBIE

Xelmu

3f5ad4dead747ef2aba403c

48d50653a070c792a5c52

v0.1 tom3 v0 1.docx fa9873dd132da2e48deflc tom3 v0 1.pdf 9eae164b4f292c¢88f71b9c
f74a0762b6807eb5a4c2 30f4db15d540f93d16bc2
b4fb598ec2b8f0a2ecf518 £77496265192e3fbe77793
v0.2 tom3 v0 2.docx b44b1dd12e33e1933b16b tom3 v0 2.pdf 8135e81e0d99c40834004
a40c199d953fc0e40907f €26504bb9496£f0094d665
a97196a88ed3863283beb 990daeabded76c4906996
v0.3 tom3 v0 3.docx 7€a049553dd63f5704871 tom3 v0 3.pdf 0dbc0b2df554ceel71cf91
2b26ad38706bb6£455856f 9d98900¢36463c6e59fd7
08b255e57e9913e4cc042 b227b9bad012cc0e59276
v0.4 tom3 v0 4.docx 872984fbedcdc07cfac55df | tom3 v0 4.pdf 9e7d2bc68c6ecabl3a7a6
2560293571e9ae4d0ac3 b349af0b2fc21df83effe9
a71fd15ba476557bb3fdba 69312c9029803398b8519
v0.5 tom3 v0 5.docx b5e7d66157dad61683c21 tom3 v0 5.pdf 1beb5cfc094bc7d186303c
60cbbf58abe0543d734dc 00d86025d2d6dd6c61173
98539a9cd9bcedf27f5a54 bb6c4aac72750e0042b5d
v0.6 tom3 v0_6.docx 514e5815540ab39ebee57 tom3 v0 _6.pdf 53€917906a0bd5eed0442
0974¢228c3dacb00c6edl 6d7ecffbd8dc9d46e1a060
978e188c3c1149a5a5620 934649f1429fe84efe7409f
v0.7 tom3 v0 7.docx caaba5c0lacf54505abdfe tom3 v0_7.pdf acOaa2fddbOfeedel6e6ff4
13792bdb1bdc4b2817e9e 3afd36af3e198bdb31
£353d88803b5556976d40 4d158363f772885be5090
8e7056646155aae10e807
v0.8 tom3 v0_8.docx 3e184f089980e717a77ac tom3 v0 8.pdf 41c8baech675¢7681b6fdl
774092f6228f88aabff9ed 5
5f506637be656d1fal9fca 99f4315a0e3f625941edc6
v0.9 tom3 v0 9.docx 7db07c3af4fb25c7abf489 tom3 v0 9.pdf 354205b7ae86e0f0a9b0f6
e2cf5c95e1a9407d97aa 847789f82720d0430fc3
222cdacOdib3c92allrab 83a35957b9da6061c20fec
v0.10 tom3 v0 10.docx b9debea7bed19eb5chces tom3 v0 10.pdf 85c58fc70e209059f99752
o Jepearbediieboehee efe058d68¢3510875743
bff7b603c3d2a27al522aa 51b4ddfa48142627bcf860
v0.11 tom3 v0 11.docx 3fb2b8e412666d8f0405d9 | tom3 v0 11.pdf 18ff1e79b16aeee2112620
cc6d51d60d0ea3al2ed8 79b632a87fdb4e305197
7£52¢932100940e1c477fe 12af9f6c52920c20fe39e6
v0.12 tom3 v0 12.docx 4£f81b46643746f5c25¢901 | tom3 vO 12.pdf 249c9e9b6d90dcf2fc78eb
4892ee95d1a5f0ala76f e4f0077ffa645d156019
26e9232dbfccOceleed0fd 2b4a8c9752916ccl7e6ed
v0.13 tom3 v0 13.docx ca%9a88129b408bf622c0al | tom3 v0 13.pdf 59e037a3b153682696203
1d07f23c6e428a03b0b4 85f361f7e4a2al255ad04e
44fbdc2e08b3357de2414 A s Eerag
v0.14 tom3_v0_14.docx 161e8e2b0abf5fafad62cl | tom3_v0_14.pdf e e
b7edd1c8829866e054b43 5
2279ffaee2098fb4f16cf9c 3279b77f469a27ad8c0ce?
v0.15 tom3_v0_15.docx 519177d872029086303bd | tom3_vO_15.pdf 6f19eca63alb7a3711330
5164aff6215ce29c449b 96963676330229091dal4
v0.16 tom3_v0_16.docx DETACHED SELF-HASH tom3 _v0_16.pdf DETACHED SELF-HASH
DETACHED SELF- DETACHED SELF-
v0.17 tom3 v0_17.docx HASH tom3 v0 17.pdf HASH
v0.18 tom3_v0_18.docx DETACHED SELF-HASH tom3_v0_18.pdf DETACHED SELF-HASH

v0.19

tom3_v0_19.docx

DETACHED SELF-HASH

D.1. UToroBsiu publication gate

tom3_v0_19.pdf

DETACHED SELF-HASH

MOHOIPA®UYECKUIA VERDICT. CONDITIONAL-PUBLICATION-READY: equHbI MacTep
coOpaH U IPOBEPSETCS KaK PeNaKIMOHHO-TIONCKOBBIM KOPITYC MPU COXPAaHEHUHN BCEX CTATyCOB
¥ OTKPHITHIX OJIOKEPOB.
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®UN3UNYECKUN VERDICT. ABSTAIN: oTcyTCcTByIOT He3aBucuMeiii EXT-RUN u EMP-OBS;
001 QU3NIECKUN MOCT OCTAETCS YCIIOBHEIM.

IOPUOVNYECKASA TPAHULLA. Perucrpanus mporpaMMbl Uiy 6a3sl IOOTBEPXKOAET
perucrtpanuio 06beKTa, HO He MaTeMaTUYeCKYI0 UKW QU3NYECKYI0 MCTUHHOCTh COePKalIuXCs
YTBEPKOEHUN.

D.2. Cnegyromniasi TOYKa COOpPKH

T3-FREEZE-v1.0: Boinyck Hen3MeHsieMoi pycckoit pegakimu, detached release receipt, final hash manifest u
apxuBHas KapTa npou3BogHbix RU/EN/ZH.

D.3. I'mobanbHBIE TOKAaTOpPhI Bepcuu v0.18

I'maBeI T3-CH-01 - T3-CH-24 24
HWmMnopTtupoBaHHBIE Pa3[eIbl T3-LOC-001 - T3-LOC-126 126
®opMmynbHBIE OJIOKK T3-EQ-0001 - T3-EQ-0166 166
Pucyuku T3-FIG-001 - T3-FIG-054 54

TabmuIs T3-TBL-001 - T3-TBL-092 92
INosicusironiue 0/I0KH T3-EXPL-01 - T3-EXPL-24 24
Source audit verdicts SRC-001 - SRC-081 81

Source snapshots SNAP-001 - SNAP-009 9

[JokasaTenbHble 06513aTeNbCTBA T3-PO-001 - T3-PO-208 208

IIpunoxenue E. PeecTp MOsICHAIONINUX OJIOKOB H
COXPaHEHHBIH PeIaKIIHOHHBLINA ayauT v0.17

IMosicHsitomMEe GJIOKY IIpegHa3HaYeHbl AJIsT YTEHUS CJIOKHEBIX I'JIaB 6e3 nmogMeHbl (OpMaiIbHOTO CooepKaHus.
Kaxpaniii 610K mMeeT cOOCTBeHHEIH uneHTuGukaTop T3-EXPL 1 coxpaHseT IPaBUIIo
truth layer promotion=0.

I O . I R

HUnrtepdetic ¢ Tomamu I-11 u
IOKa3aTeJlbHble IPaHUIIEL

T3-EXPL-01 1 CLOSED-DOC

3aMOpPOKEHHBIN QUIUKO-
T3-EXPL-02 2 MaTeMaTHu4ecKuil peecTp CLOSED-DOC
o6o3HaYeHUN

OnTonorusa V*P: BpeMs Kak
T3-EXPL-03 3 epBUYHAS ITaKeTHas CLOSED-DOC

CTPYKTypa

CraHpgapTHas
MaTeMaTudecKas MOJesb
CTPaTUOUIUPOBAHHOIO
BpeMeHu

T3-EXPL-04 4 CLOSED-DOC

IIpocTpaHCTBO Kak
T3-EXPL-05 5 OOIIyCTUMOE CedyeHue CLOSED-DOC
BPEMEHHOMU CBSI3HOCTHU
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ID I'maBa DyHKIHS 0JI0Ka

T3-EXPL-06

T3-EXPL-07

T3-EXPL-08

T3-EXPL-09

T3-EXPL-10

T3-EXPL-11

T3-EXPL-12

T3-EXPL-13

T3-EXPL-14

T3-EXPL-15

T3-EXPL-16

T3-EXPL-17

T3-EXPL-18

T3-EXPL-19

T3-EXPL-20

T3-EXPL-21

T3-EXPL-22

T3-EXPL-23

10

11

12

13

14

15

16

17

18

19

20

21

22

23

ITakeT BpemeHU U
oInepaToprl U3MEeHEeHHUs,
IeWCTBUS U pa3BoporTa: Xi,
Delta, Upsilon

Nuuamudyeckul Reper u
coxpaHenue D/Dom

[MpuuvnHbY TeH30p T Ccs u
UHOEKC IPUYUHHOTO
pas3peiBa CGI

Ctporu#i moct NAPG ->
dusuyeckas reoMeTpus

Hodge-, G2-u
accoIaTopHEIe
MOAeJbHEIE Peanu3alun

Paznmenenue accomuaTtopa,
KPUBU3HEI, KDYYEHUA U
TOJIOHOMHH

BapuranvoHHBIN TIPUHIIUI U
CcTpesla BpeEMEHU
Kypnumesa

PemyrupoBaHHast
M30TPOMHAs ITaKeTHas
KOCMOJIOTHS

IuHaMHUYeCcKue
ypaBHEHUs, OTPaHUYEHUS
¥ HaOJIIoaeMule

[TH.2 B du3uyueckom u
KOCMOJIOTUYECKOM
untepodeiice

PredRep:
IeTepMUHUPOBaHHAS
penepHas PeKOHCTPYKIUS

Croxactuuyeckuii PredRep
U IPOCTPaHCTBa
TPaeKTOpun

Penkue nmepexoptl,
Gapbeprl IeUCTBUS U
MeTacTabuIbHOCTh

HabmrogaTensHeie
aflanTepsl U BHEIIHUE
(usnyeckue maHHbLIE

IIpotokomne! npoBepku; F-1-
F-14 u He3aBucumnit EXT-
RUN

KLT-RBD/RPD kak
BBEIYUCIIUTEJIbHAS IAMSTh
bu3uKn

BrluncnuTenbHEIE
cepTudUKaTH, KOO U
BOCIIPOU3BOOUMOCTH

OHTOJIOTH S, THOCEOJIOTUS U
(GEeHOMEHOJIOTU S
GU3nYeCcKoro 3HaHUSA
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CLOSED-DOC

CLOSED-DOC

CLOSED-DOC

CLOSED-DOC

CLOSED-DOC

CLOSED-DOC

CLOSED-DOC

CLOSED-DOC

CLOSED-DOC

CLOSED-DOC

CLOSED-DOC

CLOSED-DOC

CLOSED-DOC

CLOSED-DOC

CLOSED-DOC

CLOSED-DOC

CLOSED-DOC

CLOSED-DOC



ID

T3-EXPL-24

I'maBa DyHKIHS 0JI0Ka

End-to-end ¢usunueckui
0IIepaTop, TPaHUIIbI
BBIBOA U publication gate

24
Toma III

E.1. Pe3yabTaThl peJaKIIMOHHOI'O ayauTa

IIpoBepka

Chapter explanations

Exact duplicate cluster

T3-CH

T3-LOC

T3-EQ

T3-FIG

T3-TBL

Bibliography

Exact source pages

E.2. [Ioka3aTe/ibHasi TPaHUIIA MOSICHAIOIIIHUX OJIOKOB

Pe3ynsTar

24/24 rnaB NONy4YUIU KOHKPETHEIE
T3-EXPL-6moxu

TloBTOop T cs/E cs Brmase 11
3aMeHEH ajMacaMi K riase 8

01-24, 6e3 nponyckoB u ny6ein
001-126, 6e3 MPOIIyCKOB U Ay0OIeH

0001-0166, 6e3 mpoOMyCcKOB U AyOIel;
aIrachHl SBHO MApPKUPOBAHBL

001-054, 6e3 IpoIyCcKOB U qy0ei;
T3-FIG-016 = alias

001-092, 6e3 mpOMyCKOB U AyOie;
T3-TBL-025 = alias

Whitespace, gacts rogos, DOI/arXiv
U CMeIEHHEIEe I10JIS1 UCIIPaBIeHb

TpelbyeTcs oTHenbHAs IPOBEPKa
MMEePBUYHEIX HCTOUHHUKOB
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CLOSED-DOC

Craryc

CLOSED-DOC

CLOSED-EDIT

CLOSED-NUM

CLOSED-NUM

CLOSED-NUM

CLOSED-NUM

CLOSED-NUM
PARTIAL-CLOSED

OPEN

Hu ogun T3-EXPL-67I0K He sIBJISIETCS HOBBIM IOKA3aTEeIbCTBOM. IIpH PacXoKAEeHUHN MEKAY MOSCHSIOIINM
TEKCTOM ¥ ()OPMaILHEIM OIIpefeeHueM IPUOPUTET UMeeT popMasibHEIN 610K ri1aBel, ero Dom/Cod,

runote3sl, T3-PO u source locator. IToscuenue He MeHseT ctaTtycel THM, PROP, COND, MODEL, NUM,
PHY-HYP, EMP-PLAN, EMP-OBS, OPEN, REFUTED unu ABSTAIN.

E.3. Cnenyromniasi TO4YKa COOpPKH

T3-FREEZE-v1.0: BeIycK HeM3MeHsieMOH pycckoii pegakiuu, detached release receipt, final hash manifest u
apxvBHas KapTta rnpousBogHbsix RU/EN/ZH.
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IIpunoxenue F. IIpoBepka NepBUYHBLIX HCTOYHUKOB U
pemienue o freeze candidate

[punoxxkenue puKCUpyeT pe3ybTaThl KOHTPo/IbHOM Toukr T3-SOURCE-v0.18. Ero 3agaua - He paciumpsTh
HayuHbIe YTBEP>KJEHMUs], a IPOBEPHTh, KaKOW TIepBUYHBIHN, O(HUI[MaTbHBIA WX BHYTPEHHUNA KaHOHUUECKUI
HWCTOYHUK MOJJepyKuBaeT KaxKzoe CylecTBeHHoe 110/10keHre Toma III, HacKoJ/IbKO TOYHO 3a/jaH JIOKaTop U
JIOTTyCKAeTCs JTU 3aMOpo3Ka Oub/mMorpaduueckoro cosi.

IMOHSATHBIN CMBIC/JI. VIcTOYHHK OTBeJaeT Ha BOIIPOC «OTKY/ia B3ITO OCHOBAaHMeE YTBepKAeHUI».
loka3aTenbCTBO OTBeYaeT Ha [IPYroy BOMPOC - «C/IeAyeT JIM YTBEPXKAeHNe U3 TIPeANochlIok». HabmomeHre oTBeyaeT
Ha TPeTHH - «3aperucTpupoBaH /1 3¢dekT B AaHHbIX». CoBIa/ileHre 3TUX TPEX (YHKLMH 3arperreHo.

I'PAHUIIA. Ucnpasueiii DOI, arXiv ID, oduiuansHbiil KaTaaor WK TOYHAst CTPaHULIa He 0Ka3bIBatoT (PU3UUECKYI0
UCTUHHOCTb V*P. OHU 06eCreunBaroT MPOBEPSEMOCTh CCHIJIKA M BO3MOXKHOCTb HE3aBUCHMOTO UTEHUSI HCXOJHOTO
MaTrepuana.

F.1. IlonuTHKa NPOBEPKHU H Kiaacchl verdict
Verdict Kpurepunii Pa3peiéHHbIi BHIBOJ,

OTKpBIT MePBUYHBIN TEKCT WU

VERIFIED-PRIMARY o¢uIMaNbHBIN W3/jaTeTbCKUM KaTaor; MoxHO LMTHPOBATH KaK MPOBepeHHBI prior
OCHOBHBIE MeTa/IaHHbIE U JIOKATOP art B 3asiBJIEHHOM POTA
COTJ/IaCOBaHBI
I[MpoBepeHa oduLHaIbHAsK JOKYMEHTALHS MOKHO KCII0JIb30BaTh TEKYILYIO BEPCHIO C
VERIFIED-OFFICIAL HayYHOU NIpOrpaMMBbl, CTaHApPTa WK naroii mpoBepky; immutable snapshot
perno3uropust TpebyeTcst OT/eIbHO

VICTOUHMK SIB/ISIETCS 3aMOPOKeHHBIM
INTERNAL-CANONICAL JOKYMEHTOM IIPOeKTa C COXPaHEHHBIM
CTaTyCHBIM 3aMKOM

[loryckKaeTcsi BHyTPEHHHUI UMITOPT 6e3
TIOBBIILIEHUS] CTaTyca

Bubnuorpaguyeckas 3anuch CorimacoBaHa
METADATA-CARRIED 110 paHee cOOpaHHOMY KOPITyCy, HO exact
page/formula He poBepeH

PaspelieHa o01ast CChI/IKa; TOYEUHBIH
BbIBOJ, 6JIOKMPOBAH

VICTOUHMK yCTaHOB/IEH, HO OTCYTCTBY€T
PARTIAL-LOCATOR cTpaHuiia, Gpopmyia, pa3gen, commit unu
snapshot hash

Coxpansiercst blocker u [3ATIO/THAEMOE
TIOJIE]

MeTaziaHHble KOHQUIMKTYIOT MO0
BLOCKED obsi3aTenbHBIA immutable locator
OTCYTCTBY€T

LlvraTHbIi U1K SMIMPUYECKUI BBIBOJ,
3arpeléH /10 UCIIpaB/IeHus

F.2. PeecTp HCIIpAaB/JIeHHH U aKTya/IH3allHH

¥ nanéu ormmbounsii DOI
10.1007/BF01448839;
SRC-COR-001 Noether 1918 3adukcupoBansl Nachr. Ges. Wiss. CLOSED
Gottingen 1918, 235-257 u
EuDML 59024

3adurcuposansl 3rd ed., 2012 u

DOI 10.1007/978-3-642-25847-3 CLOSED

SRC-COR-002 Freidlin-Wentzell

Pa3Be/ieHb! []aTa BbINYCKa JAaHHBIX
19.03.2025 u ny6mKaroHHas
SRC-COR-003 DESI DR1 KapTouka 2026; public DR1 CLOSED-CURRENT
coziepXXUT 18.7 MJIH HOBBIX
CITeKTPOB

SRC-COR-004 DESI DR2 3aduKcHpOBaHbI pe3yIbTaThl CLOSED-CURRENT

Kypnvwes MBaH BoprcoBunY - KanuHuHrpag - 2026 | 176



BA30BbIA MPOEKT KLT-RBD : TOM Il - T3-FREEZE-v1.0

SRC-COR-005

SRC-COR-006

SRC-COR-007

SRC-COR-008

Euclid Q1

Pantheon+ repository

Supply-chain standards

Research-data metadata

TIepBBIX TPEX JIET,
arXiv:2503.14738 u DOI
10.1103/tr6y-kpc6; raw DR2
spectra/redshifts emé ne
00BSIB/IEHBI TTYOITUUHBIM
BBIITYCKOM

3adukcuposans! official Q1 docs
ot 19.03.2025, 63.1 deg? u okomno
30 miH 06BekTOB; Q1 He
TPAKTyeTCsl Kak MOJIHOLIeHHas
KOCMOJIOTHYeCKasi Ba/TH/aLiust

Penosutopuii ycraHoB/eH, HO
commit SHA ans
BOCIIPOM3BOJMMOrO aHa/IM3a He
3aMOpPOXKeH

3adukcrpoBansl SLSA 1.2, SPDX

3.0.1, CycloneDX 1.7 u
pylock.toml lock-version 1.0

3adukcrpoBansl RO-Crate 1.3.0 u
DataCite Metadata Schema 4.7

F.3. 3aMmopoxkeHHBIH pycCKu# source-card audit ledger

CLOSED-CURRENT

BLOCKED-COMMIT

CLOSED-VERSION

CLOSED-VERSION

Ledger comepxurt 81 cTpoky. Verdict oTHOCUTCS TOJTBKO K OubMorpaduueckoii, BEpCHOHHOW U JIOKATOPHOM
nipoeepke. Ctpoku METADATA-CARRIED u PARTIAL-LOCATOR He yAansiroTCsi: OHA OCTarOTCS
BUJVMBIMH KakK Jl0Ka3aTebHble OrpaHUUeHUsI.

SRC-001

SRC-002

SRC-003

SRC-004

SRC-005

SRC-006

SRC-007

SRC-008

SRC-009

SRC-010

Hopmanmosaﬂﬂaﬂ

3arMchb

GR-01. A. Einstein, Die
Grundlage der allgemeinen
Relativitétstheorie (1916)

CAUS-01. S.W. Hawking,
G.F.R. Ellis, The Large Scale
Structure of Space-Time
(1973)

STRAT-01. M. Goresky, R.
MacPherson, Stratified Morse
Theory (1988)

HODGE-01. W.V.D. Hodge,
The Theory and Applications
of Harmonic Integrals (1941)

G2-01. R.L. Bryant, Metrics
with exceptional holonomy
(1987)

G2-02. D.D. Joyce, Compact
Manifolds with Special
Holonomy (2000)

NONASSOC-01. J.C. Baez,
The Octonions (2002)

VAR-01. E. Noether,
Invariante Variationsprobleme
(1918)

COSMO-01. A. Friedmann,
Uber die Kriimmung des
Raumes (1922)

PERT-01. V. Mukhanov, H.
Feldman, R. Brandenberger,
Theory of cosmological
perturbations (1992)

TouHbIi1 TI0KaTOP /
Ponb
uaeHTHGUKATOP
Annalen der Physik;
doi:10.1002/andp.1916354070 | prior art
2

Cambridge University Press prior art
Springer, Ergebnisse 14 prior art
Cambridge University Press prior art

Annals of Mathematics 126;

doi:10.2307/1971360 prior art
Oxford University Press prior art
Bull. AMS 39;

doi:10.1090/S0273-0979-01- comparison
00934-X

Nachr. Ges. Wiss. Gottingen,

Math.-Phys. Kl. 1918, 235-

257; EuDML 59024; DOI prior art
OTCYTCTBYeT B [IeDBUUHOM

Karasore

Z. Phys. 10; rior art
doi:10.1007/BF01332580 priora
Physics Reports 215;

doi:10.1016/0370- prior art

1573(92)90044-Z
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Verdict

VERIFIED-PRIMARY

METADATA-CARRIED

METADATA-CARRIED

METADATA-CARRIED

VERIFIED-PRIMARY

METADATA-CARRIED

VERIFIED-PRIMARY

VERIFIED-PRIMARY

VERIFIED-PRIMARY

VERIFIED-PRIMARY



SRC-011

SRC-012

SRC-013

SRC-014

SRC-015

SRC-016

SRC-017

SRC-018

SRC-019

SRC-020

SRC-021
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HOpMaJ’lPBOBaHHaﬂ
3arMmchb

QFTC-01. N.D. Birrell, P.C.W.
Davies, Quantum Fields in
Curved Space (1982)

MART-01. D.W. Stroock,
S.R.S. Varadhan,
Multidimensional Diffusion
Processes (1979)

LDP-01. M.I. Freidlin, A.D.
Wentzell, Random
Perturbations of Dynamical
Systems (2012)

CAUSINF-01. J. Pearl,
Causality, 2nd ed. (2009)

REPRO-01. M. Wilkinson et
al., The FAIR Guiding
Principles... (2016)

OBS-PLANCK. Planck
Collaboration VI,
Cosmological Parameters
(2020)

OBS-DESI. DESI
Collaboration, Data Release 1
(2026)

OBS-EUCLID. ESA/Euclid
Consortium, Euclid Q1 Data
Release, 19.03.2025 (2025)

Nigel Hitchin. Stable forms
and special metrics (2001)

Spiro Karigiannis. Flows of
G,-structures, I (2009)

Robert Bryant; Feng Xu.
Laplacian Flow for Closed G,-
Structures: Short Time
Behavior (2011)

TouHbli1 1I0KaTOP /

uaeHTHGUKaTOP

Cambridge University Press

Springer

Springer, 3rd ed.;
doi:10.1007/978-3-642-25847-
3

Cambridge University Press

Scientific Data 3, 160018;
doi:10.1038/sdata.2016.18

A&A 641 A6;
arXiv:1807.06209;
doi:10.1051/0004-
6361/201833910

arXiv:2503.14745;
ounmansHeii DESI DR1,
BBINMYCK AaHHbIX 19.03.2025

ESA/Euclid Consortium, Q1
Explanatory Supplement,
documentation release 1,
19.03.2025

arXiv:math/0107101;
doi:10.1090/conm/288/04818

arXiv:math/0702077;
doi:10.1093/qmath/han020

arXiv:1101.2004

Ponb

prior art

prior art

prior art

prior art

support

empirical data

empirical data

empirical data

prior art

prior art

prior art

Verdict

METADATA-CARRIED

METADATA-CARRIED

METADATA-CARRIED

METADATA-CARRIED

METADATA-CARRIED

METADATA-CARRIED

VERIFIED-OFFICIAL

VERIFIED-OFFICIAL

VERIFIED-PRIMARY

VERIFIED-PRIMARY

METADATA-CARRIED

F.3.2. IIpoononxenue ledger: 22-42

HOpMaJ’ll{BOBaHHaﬂ

3amnMchb

TouHbIi1 I0KaTOp /
uaeHTH(GUKATOP

Verdict

SRC-022

SRC-023

SRC-024

SRC-025

SRC-026

SRC-027

SRC-028

SRC-029

Hartmut Weiss; Frederik Witt.
Energy functionals and soliton
equations for G,-forms (2012)

Jason D. Lotay; Yong Wei.
Laplacian flow for closed G,
structures: Shi-type estimates,
uniqueness and compactness
(2017)

J. P. LaSalle. Some Extensions
of Liapunov’s Second Method
(1960)

Kypnuues ViBan bopucosuy.
Tom I v197 RU (2026)

Kypnvmies VBan Bopucosuu.
Towm II T2-FREEZE-v1.0
(2026)

Hogg, D. W.. Distance
measures in cosmology (1999)

Planck Collaboration. Planck
2018 results. VI. Cosmological
parameters (2020)

Brout et al.. The Pantheon+

arXiv:1201.1208;
doi:10.1007/s10455-012-9328-

y

arXiv:1504.07367;
doi:10.1007/s00039-017-0395-
X

doi:10.1109/
TCT.1960.1086720

project canonical release

project canonical release

arXiv:astro-ph/9905116

doi:10.1051/0004-
6361/201833910;
arXiv:1807.06209

doi:10.3847/1538-4357/

prior art

prior art

prior art

prior art

prior art

prior art / formulas

comparison / empirical data

empirical data / comparison
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METADATA-CARRIED

METADATA-CARRIED

VERIFIED-PRIMARY

INTERNAL-CANONICAL

INTERNAL-CANONICAL

METADATA-CARRIED

METADATA-CARRIED

VERIFIED-OFFICIAL



SRC-030

SRC-031

SRC-032

SRC-033

SRC-034

SRC-035

SRC-036

SRC-037

SRC-038

SRC-039

SRC-040

SRC-041

SRC-042

F.3.3. IIpogonxeHnue ledger: 43-63

SRC-043

SRC-044

SRC-045

SRC-046
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HOpMaJ’lPBOBaHHaﬂ
3arMmchb

Analysis: Cosmological
Constraints (2022)

PantheonPlusSHOES.
DataRelease repository (2022-
current)

DESI Collaboration. DESI
DR2 Results II: BAO and
cosmological constraints
(2025)

ESA & Euclid Consortium.
Euclid Q1 Explanatory
Supplement / Overview
(2025/2026)

Kurpishev, 1. B.. ITpunimn
Heornpeze1éHHOCTA
Kypruiesa ITH.2.
Kanonunueckas pegakiys v1.0
(2026)

Kurpishev, 1. B.. IIpotokon
He3aBHCHUMOH BeprpUKaLi
¢usnueckux rumnotes ITH.2
v1.0 (2026)

Le Cam, L.. Asymptotic
Methods in Statistical Decision
Theory (1986)

Neyman, J.; Pearson, E. S.. On
the Problem of the Most
Efficient Tests of Statistical
Hypotheses (1933)

Holm, S.. A Simple
Sequentially Rejective
Multiple Test Procedure (1979)

Dwork et al.. The Reusable
Holdout (2015)

Kyprvies U.b.. Ba3osbiit
npoexkT KLT-RBD. Tom I.
v197 RU (2026)

Kypnumes U.B.. Tom II.
Crporas NAPG 3.0. T2-
FREEZE-v1.0 (2026)

A.N. Tikhonov. Solution of
Incorrectly Formulated
Problems and the
Regularization Method (1963)

J.-P. Aubin, H. Frankowska.
Set-Valued Analysis (2009)

HOpMaJ’lPBOBaHHaﬂ
3arMmchb

R.T. Rockafellar, R.J.-B. Wets.
Variational Analysis (1998)

H.W. Engl, M. Hanke, A.
Neubauer. Regularization of
Inverse Problems (1996)

R. Bellman, K.J. Astrém. On
Structural Identifiability (1970)

R.E. Kalman. On the General
Theory of Control Systems
(1960)

TouHbli1 1I0KaTOP /

uaeHTHGUKaTOP

ac8e04; arXiv:2202.04077

commit SHA
[3ATIOJIHAEMOE I1OJIE]

arXiv:2503.14738; Phys. Rev.
D 112, 083515;
doi:10.1103/tr6y-kpc6

Official Q1 docs; A&A;
doi:10.1051/0004-
6361/202554610

internal canonical source

internal protocol

Springer, doi:10.1007/978-1-
4612-4946-7

Phil. Trans. Roy. Soc. A 231

Scand. J. Stat. 6:65-70

Science 349;
doi:10.1126/science.aaa9375

BHyTpeHHMUI1 freeze

BHyTpeHHUH freeze

Soviet Math. Dokl. 5, 1035—

1038

Birkhauser; doi:10.1007/978-
0-8176-4848-0

TouHbli1 1I0KaTOp /

uaeHTHGUKaATOP

Springer; doi:10.1007/978-3-
642-02431-3

Kluwer/Springer;
doi:10.1007/978-94-009-1740-
8

Mathematical Biosciences 7,
329-339; doi:10.1016/0025-
5564(70)90132-X

IFAC Proceedings 1, 491-502;
doi:10.1016/S1474-
6670(17)70094-8

Ponb

empirical data

empirical summaries /
comparison

support / data adapter

prior art

prior art

prior art

prior art

prior art

prior art

PredRep, ABSTAIN,
TIPOrHO3HbIe KOPUOPHI

yacThyHbIi end-to-end
oreparop

regularization

multifunction
continuity/selections

Ponb

set/variational convergence

ill-posed inverse problems

structural identifiability

observability
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Verdict

BLOCKED

VERIFIED-OFFICIAL

VERIFIED-OFFICIAL

INTERNAL-CANONICAL

INTERNAL-CANONICAL

VERIFIED-PRIMARY

PARTIAL-LOCATOR

PARTIAL-LOCATOR

METADATA-CARRIED

INTERNAL-CANONICAL

INTERNAL-CANONICAL

VERIFIED-PRIMARY

METADATA-CARRIED

Verdict

METADATA-CARRIED

METADATA-CARRIED

VERIFIED-PRIMARY

VERIFIED-PRIMARY



SRC-047

SRC-048

SRC-049

SRC-050

SRC-051

SRC-052

SRC-053

SRC-054

SRC-055

SRC-056

SRC-057

SRC-058

SRC-059

SRC-060

SRC-061

SRC-062

SRC-063

F.3.4. IIpogonxeHnue ledger: 64-81
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HOpMaJ’lPBOBaHHaﬂ
3arMmchb

Kyprnuwes .B.. Tom I v197
RU (2026)

Kyprnvmes U.b.. Tom II.
NAPG 3.0. T2-FREEZE-v1.0
(2026)

D.W. Stroock; S.R.S.
Varadhan. Multidimensional
Diffusion Processes
(1979/2006)

S.N. Ethier; T.G. Kurtz.
Markov Processes:
Characterization and
Convergence (1986)

O. Kallenberg. Foundations of
Modern Probability, 3rd ed.
(2021)

G.W. Brier. Verification of
Forecasts Expressed in Terms
of Probability (1950)

A.P. Dawid. The Well-
Calibrated Bayesian (1982)

T. Gneiting; A.E. Raftery.
Strictly Proper Scoring Rules,
Prediction, and Estimation
(2007)

Kyprmmies W.B.. Tom I v197
RU (2026)

Kypnuwes U.B.. Tom II T2-
FREEZE-v1.0, ra1. 23 (2026)

Kypnuuies U.b.. T3-STOCH-
v0.11 (2026)

S.R.S. Varadhan. Asymptotic
Probabilities and Differential
Equations (1966)

M.D. Donsker; S.R.S.
Varadhan. Asymptotic
Evaluation of Certain Markov
Process Expectations I (1975)

M.I. Freidlin; A.D. Wentzell.
Random Perturbations of
Dynamical Systems, 3rd ed.
(2012)

A. Dembo; O. Zeitouni. Large
Deviations Techniques and
Applications, 2nd ed. (2010)

H.A. Kramers. Brownian
Motion in a Field of Force...
(1940)

H. Eyring. The Activated
Complex in Chemical
Reactions (1935)

Hopmanu3oBaHHast

3alucCb

TouHbli1 1I0KaTOP /

uaeHTHGUKaTOP

BHYTpeHHHI1 freeze

BHyTpeHHMI1 freeze

doi:10.1007/3-540-28999-2;
pp.136-207

doi:10.1002/9780470316658;
Ch.4, pp.155-274

doi:10.1007/978-3-030-61871-
1; kernels pp.55-77; Markov
pp.233-253

doi:10.1175/1520-
0493(1950)078<0001:VOFEIT
>2.0.CO;2; pp.1-3

doi:10.1080/01621459.1982.10
477856; pp.605-610

doi:10.1198/016214506000001
437; pp.359-378

BHyTpeHHMUI1 freeze

BHYTpeHHM1 freeze

BHyTpeHHui checkpoint

doi:10.1002/cpa.3160190303

doi:10.1002/cpa.3160280102

doi:10.1007/978-3-642-25847-
3; Ch.2-6

doi:10.1007/978-3-642-03311-
7

doi:10.1016/S0031-
8914(40)90098-2

doi:10.1063/1.1749604

TouHbI¥i JIOKaTOp /
HAeHTH(HKATOP

Ponb

PredRep, ABSTAIN, status
firewall

blocker-safe operator

martingale formulation and
uniqueness

generators and martingale
problems

kernels, disintegration, Markov
structures

quadratic probability score

calibration concept

proper scoring rules

D/Dom, PredRep, status
firewall

LDP ladder, Cert_LD, finite-
sample firewall

family of path laws,
martingale/filter gates

BapualMOHHas aCUMIITOTHUKa

Markov large deviations

action, quasipotential, exit

LDP, contraction, path LDP

barrier crossing

transition-state rate

Verdict

INTERNAL-CANONICAL

INTERNAL-CANONICAL

VERIFIED-PRIMARY

VERIFIED-PRIMARY

METADATA-CARRIED

VERIFIED-PRIMARY

VERIFIED-PRIMARY

VERIFIED-PRIMARY

INTERNAL-CANONICAL

INTERNAL-CANONICAL

INTERNAL-CANONICAL

VERIFIED-PRIMARY

VERIFIED-PRIMARY

VERIFIED-PRIMARY

METADATA-CARRIED

VERIFIED-PRIMARY

VERIFIED-PRIMARY

Verdict

SRC-064

SRC-065

P. Dupuis; H. Wang.
Subsolutions of an Isaacs
Equation and Efficient
Schemes for Importance
Sampling (2007)

E1. W3C PROV-O (2013)

doi:10.1287/moor.1070.0266

W3C Recommendation

efficient dynamic importance
sampling

Entity/Activity/Agent
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VERIFIED-PRIMARY

VERIFIED-OFFICIAL
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Hopmanu3oBaHHas TouHbI} 10KaTOp / Pois Verdict
3anuch uaeHTHGUKaTOP
provenance
E2. Kunze et al., Baglt v1.0 RFC 8493; . .
SRC-066 2018) doi:10.17487/RFC8493 payload, manifests, fixity VERIFIED-OFFICIAL
RO-Crate Metadata .
SRC-067 Si??c'ggf %’ezgggﬁ) Specification 1.3.0; rez‘;i;lc: "Sb]e“ metadata and VERIFIED-OFFICIAL
pecitication 1. doi:10.5281/zenodo.20720080 | OO
E4. DataCite Metadata Schema | DataCite Metadata Schema citation metadata;
SRC-068 4.7 (2026) 4.7; doiz10.14454/qdd3-ps68 | RAID/SWHID relations VAN DDA QAL
SRC-069 5. Willinson et al,, FAIR doi:10.1038/sdata.2016.18 data stewardship goals VERIFIED-OFFICIAL
Principles (2016)
E6. Rundgren et al., JCS RFC 8785; canonical JSON for
SRC-070 (2020) doi:10.17487/RFC8785 hashing/signing VERIFIED-OFFICIAL
E7. NIST Secure Hash FIPS 180-4; -
SRC-071 Standard (2015) doi:10.6028/NIST.FIPS. 180-4 SHA-256 definition VERIFIED-OFFICIAL
. . SQLite official documentation;
SRC-072 Eg;;glzztjrgigbase File exact snapshot hash single-file relational carrier VERIFIED-OFFICIAL
[3ATIOJIHAEMOE IIOJIE]
SRC-073 E9. Adams et al,, Time-Stamp | p e 3167 trusted proof-of-existence time VERIFIED-OFFICIAL
Protocol (2001)
Reproducible Builds. Reproducible Builds, official
SRC-074 Definitions: “When is a build definition; snapshot date prior art / definition VERIFIED-OFFICIAL
reproducible?” (current) 27.07.2026
SLSA specification v1.2,
SRC-075 SL.SA V1.2. Provenance and Approved; snapshot date provenance mapping VERIFIED-OFFICIAL
Build Provenance (current)
27.07.2026
in-toto. Supply-chain inteerit in-toto specification / CNCF
SRC-076 framev.vorkp (Pca’ rrent) srity project; snapshot hash attestation container VERIFIED-OFFICIAL
[3ATIOJTHAEMOE I10JIE]
SRC-077 SPDX. Specification 3.0.1 SPDX Specification 3.0.1 SBOM adapter VERIFIED-OFFICIAL
(2024-current)
CycloneDX. Specification 1.7, —
SRC-078 Formulation and Dependencies | CY1oneDX Specification 1.7/ 1 sp o\ and build formulation VERIFIED-OFFICIAL
ECMA-424
(2025-current)
Sigstore. Overview: signing, Sigstore official
SRC-079 identity, transparency log documentation; snapshot hash signature plan VERIFIED-OFFICIAL
(current) [3ATIOJIHAEMOE I10JIE]
PyPA. pylock.toml
SRC-080 Specification, lock-version 1.0 | LYPA pylockoml Python dependency lock VERIFIED-OFFICIAL
Specification; lock-version 1.0
(2025/2026)
Dart. Glossary: application Dart official package/lockfile
SRC-081 packages should commit guidance; snapshot hash Flutter lock requirement VERIFIED-OFFICIAL

lockfiles (current)

[3ATIO/THAEMOE I1OJIE]

F.4. Source-to-claim matrix mis 24 riias

I'maBa I'naBHBIE HCTOUYHUKH IoppepXUBaeMbIi y3es
Tom 1 v197 RU; Towm II T2- KaHoHuueckuii uHTepdeiic u
1 FREEZE-v1.0 status firewall INTERNAL-CANONICAL
2 Toma I-1I; Appendix F v0.18 Notation lock u Tumusarps INTERNAL-CANONICAL
HCTOYHHUKOB
Goresky-MacPherson; Tow I; CTpaTPI(bHL[I/IpOBaHHaHUOHTOJ‘[OFI/IH
3 . - Y 'paHULIa r3NUecKoH MIXED
Hawking-Ellis
WHTEepIIpeTaLjiu
4 Gorgs}(y-MacPhs.erson; standard CranpapTHast 0060/109Ka BpeMeH! PARTIAL-LOCATOR
stratified-space literature
5 Hawking-Ellis; ADM/lorentzian ITpocTpaHCTBEHHOE CeueHue U MIXED

prior art; v0.3 JIOKaJIbHasi JIopeHLieBa coopka
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I'maBa I'naBHBIE HCTOYHUKH IHoppepxuBaeMblit y3en Cratyc

6

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Noether 1918; v0.3; orepaTopHbIi
KOPITyC MPOeKTa

Towma I-II; v0.4

Hawking-Ellis; differential
geometry prior art; v0.4

Bryant; Baez; Joyce; v0.5

Bryant; Baez; Hitchin; Karigiannis

Bryant; Joyce; differential-
geometric prior art

Noether; LaSalle; Hitchin; Lotay-
Wei

Friedmann; Hogg; Planck

Hogg; Planck; DESI; Pantheon+;
Euclid

ITH.2 canonical; Le Cam;
Neyman-Pearson; Holm; Dwork

Tikhonov; Aubin-Frankowska;
Rockafellar-Wets; Bellman-
Astrom; Kalman

Stroock-Varadhan; Ethier-Kurtz;
Kallenberg; Brier; Dawid;
Gneiting-Raftery

Varadhan; Donsker-Varadhan;
Freidlin-Wentzell; Dembo-
Zeitouni; Kramers; Eyring;
Dupuis-Wang

DESI DR1/DR2; Pantheon+;
Planck; Euclid Q1

PN.2 protocol; Le Cam; Neyman-
Pearson; Holm; Dwork

PROV-O; Baglt; RO-Crate;
DataCite; FAIR; RFC 8785;
SQLite

Reproducible Builds; SLSA; in-
toto; SPDX; CycloneDX; Sigstore;
PyPA; Dart

Toma I-1I; epistemic status
framework v0.1-v0.17

Towma I-1I; T3 checkpoints v0.1-
v0.18

PasBezenue Xi, Delta, Upsilon u
BapUALIMOHHOTO CJIOSt

Hunamuyeckuii Reper u D/Dom

T_cs, torsion/curvature u CGI

NAPG -> G2/PhysGeom bridge

Hodge-, G2- u acconaTopHble
peanu3anun

Pa3penenne
associator/torsion/curvature/holon

omy

BapuarivoHHbIHM IPUHLUIT U
YCJIOBHas1 CTpesia BpeMeH!

FLRW-peaykuus u
reoMeTpHYecKye ypaBHeHuUsI

Habsnroaemele, pacCTOSTHUS U
JlaHHbIe

MMUHUMaKCHBIN pe3y/bTar U test

protocol

[erepmuHMpoBaHHbI PredRep

Croxactuueckuii PredRep

Bosblive yK/IOHeHUs U pefiKue
Tiepexo/bl

HabsnrozaTensHble afanTepsl

F-1-F-14 u EXT-RUN

KLT-RBD/RPD u provenance

Bblunc/MTe/IbHbIE CePTU(UKATEI
OHTOJI0THSI, THOCEOJIOTHS U
¢heHOMEHOOTHUST

End-to-end operator u publication
gate

F.5. PeecTp He3aKphbITHIX SoUurce-0J1I0oKepoB

HesakpsiToe moJe IlocepcTBue TpeGyemoe aeiicTBHe

T3-BLK-178

T3-BLK-179

T3-BLK-180

Pantheon+ locator

Exact locators

Live web specifications

3akpsIT: revision 7fc6805 u file-
level paths 3adukcrupoBaHb

3aKphbIT B (HOPMYJIBHO-
MPOTOKO/IBHOM SCOpe

3axpbIT HOPMa/IM30BaHHBIMU
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MIXED

INTERNAL-CANONICAL

MIXED

CONDITIONAL

VERIFIED-PRIMARY

MIXED

VERIFIED-PRIMARY

VERIFIED-PRIMARY

CURRENT-OFFICIAL

MIXED

VERIFIED-PRIMARY

VERIFIED-PRIMARY

VERIFIED-PRIMARY

CURRENT-OFFICIAL

EMP-PLAN

CURRENT-OFFICIAL

CURRENT-OFFICIAL

INTERNAL-CANONICAL

INTERNAL-CANONICAL

CoxpaHuTb B release receipt

OO61iue prior-art CChIZIKA OCTAlOTCSt
6uborpaduueckumu

Raw web re-fetch ocraércs
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HesakpsiToe moJe IlocepcrTBue TpeGyemoe aeiicTBHe

snapshots 1 SHA-256 JIOTIO/THUTE/IbHOM NPOBEpKOH

T3-BLK-181 He3aBucumblii source audit [Mosy4uTs He3aBUCHMBIH signed
OTKpBIT, HO He B/I0KUpyeT : .
H receipt riepe/ BHellIHEU
aBTOpCKy!o freeze candidate e .
certification claim

F.6. Pemienue o freeze candidate

PEIIEHUE. KonTposibHas Touka v0.19 npuaumaet pycckuii Kopnyc Kak RU FREEZE-CANDIDATE
ACCEPTED. Ctaryc FROZEN 0yzeT IpHUCBOeH TOIBKO C/IeAyioiieMy HensmeHsaemomy BbinycKy T3-FREEZE-
v1.0. ®u3nueckmii verdict ocraércas ABSTAIN.

Pa3zpemiero: roroeuts T3-FREEZE-CANDIDATE-v0.19, npoBoauTh 1HAIBHBIN cross-reference u
typography audit, bopmuporats detached hash manifest u maket He3aBHUCHMO# POBEPKHU.

3ariperijeHo: 00BABIATH (hr3nuecKyto Bamuaanuio V*P, cuntate EXT-RUN wucrionHeHHBIM, TepeBoguTh F-1-
F-14 8 EMP-OBS unu ucrnonb30BaTh roCy/jJapCTBeHHYIO PErMCTPaLiUIo Kak J0Ka3aTeIbCTBO MaTeMaTH4yeCKOi
b0 (hU3NUECKOW UCTUHHOCTH.

T3-FREEZE-v1.0: BeimycK Her3MeHsieMoM pycckoit pefakiui, detached release receipt, final hash manifest u
apxuBHas KapTta rnpoussognbsix RU/EN/ZH.
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IIpunoxkenue G. Freeze-candidate audit, snapshots i
release decision

[punoxkenune pUKCUpYeT 3aBepluaromyii ay uT KoHTposabHOU Toukd T3-FREEZE-CANDIDATE-v0.19. Ono
He f00aB/isieT HOBBIX (U3UUYECKUX yTBepKAeHnH. Ero GpyHKUMM: 3aKpbITh 00s13aTe/lbHble HCTOUHUKOBBIE U
azipecHble OJI0KepBl, MOATBEPAUT L{e/IOCTHOCTh PeJAaKLIMOHHOW apXUTEKTYPbI U OTIpe/ie/IUTh, AOIyCKaeTCsl TN
repexo/; K Her3MeHsieMoi pycckoii pegakiuu T3-FREEZE-v1.0.

IOHSATHBIV CMBIC/JI. Freeze candidate 03Hauaet, uTo TEKCT OCTATOYHO CTAbH/IEH /15 (hvHaTEHOW 3aMODPO3KH:
orpe/ie/ieHus1 COIJIaCOBaHbl, CChI/IKY MIPOBEPsieMbl, CTaTyChl He MOBLIIIEHb], 8 He3aKPhIThIE BOIIPOCH! IBHO
MepeyurcsieHsl. JTO elilé He 3aMOPOXKEHHBIH BBIMYCK U TeM 0o/iee He (PU3UUECKOe MOATBEPK/[eHNEe TeOPUH.

I'HOCEOJIOTUYECKAS I'PAHUIIA. TekcT MOXeT ObITh pe/JaKIIMOHHO 3aMOPO’KEH TIPH OTKPBITHIX (U3UUYECKUX
TUIOTe3ax. 3aMOpakUBaeTCsl COCTOSTHYE 3HAHWS Y KapTa HeHM3BeCTHOI0, a He NpejriosaraeMasl ICTUHHOCTb BCeX
VHTepIpeTaLyi.

OI'PAHUYEHMUE. Hopman3oBaHHBIN snapshot coxpaHsieT TpoBepeHHble MeTaZldHHbIe ¥ CMBICJIOBOM MUHUMYM
ctpanuiibl. OH He 00bAB/IsSIETCS TOOANUTOBOM KOMKel y1anéHHOro cepBepa. s SMIMPUUECKOT0 3amycKa JO/DKHbI
OT/IeJTHO 3aMOPa’KUBaThCs PeaslbHbIe BXOZHbIe (hali/ibl JaHHBIX.

G.1. Kinaccudukanusi 0JIOKepoB nepea 3aMOPO3KOH

Biusinue Ha RU freeze

IIpumep candidate Verdict
TloBpexéHHas popmya,
PefjaKI[IOHHEIH Veto OTCyTCTBYIOLIMHI Dom, j10>kHast Bnokupyer CLOSED

CCBUIKA, Pa3pblB HyMeparuu

PopMyJIbHBIH BbIBOZ, 6€3 TOUHOTO

VicTOuHMKOBBIH veto
HUCTOYHHKA//I0KaTopa

Brokupyer CLOSED-SCOPE

He G/IOKUpYeT TEKCTOBYIO
3aMOpO3KY; GJIOKHpyeT OPEN / ABSTAIN
(U3MUeCKUI BBIBOJ,

Her EXT-RUN, EMP-OBS,

®usnueckuii blocker I .
calibration nmu causal bridge

He 6510KMpyeT aBTOPCKYIO
3aMOpO3KYy; TpebyeTcst fiist OPEN NON-VETO
BHerHel certification claim

He3aBucumbliii bibliography audit

BHeuHsis 5KCriepTH3a - .
u signed receipt

G.2. Hopmanu3oBaHHbIH immutable snapshot manifest

571733186d1652a2fb86a

g pantheon_repo_revision.t e ea79eae94436852c361d6 | normalized locator
SNAP-001 xt 2026-07-27 610 8a28e6849caa3laeaf76e snapshot
1
d3bdb3c52536faaaf2a8b
g pantheon_data_locator.tx e a3ec08247d6a3a6670bb2 | normalized file locator
SNAP-002 i 2026-07-27 593 3814e681ba380833dd70 | snapshot
03
9d2aba77e6ec4d22c14a7
g pantheon_readme_rules.t e 5d64b1509cb310ec1b5c6 | normalized
SNAP-003 xt 2026-07-27 635 7¢921f5b036c1d6ee450b | documentation snapshot
a
dOlaaaffcf6afcf54d68f8d normalized official-
SNAP-004 desi_drl_official.txt 2026-07-27 581 6593d3fde0ae219524f61

d1d7babc04668ca0d23f | Program snapshot

04aflcabc0eb4779017a8
SNAP-005 euclid_q1_official.txt 2026-07-27 552 2a4e89c8727a404{62fa0
e17ab23ecc9a36b9cbb94

normalized official-
program snapshot
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2

G.2.2. IIpooonaxkenue snapshot manifest

®aiin snapshot

SHA-256

SNAP-006 slsa_v1_2.txt 2026-07-27
SNAP-007 spdx_3_0_1.txt 2026-07-27
SNAP-008 cyclonedx_1_7.txt 2026-07-27
SNAP-009 reproducible_builds_defi 2026-07-27

nition.txt

Snapshot manifest sBnisieTcst proof-of-fixity a1 nmokampHBEIX HOpManM30BaHHLIX 3anucei. KaHonnueckuii URL

369

433

464

482

1d9afe1637325c43a340e
7dd026b2f0c3937e56123
d3a9fbb41d417a2d865f7
e

bc813ef00177faaa08b34
360fd9ce95115141¢8375
8f5c9e261b210df992b7f
9

9b221b5e6a4c6d029ce08
8fd0d0d9f1a6d349017e2
9107cbb1ea964963d93da
d

6c97e33eb8cb94d06c7d0
ba0a76d3333c37e2888ba
28640b64d34aa063991a
32

normalized standards
snapshot

normalized standards
snapshot

normalized standards
snapshot

normalized standards
snapshot

XPaHHUTCS BHYTPH Kaxkaoro snapshot-catina. Ina Pantheon+ 10omosHUTeIEHO BLIOPAH BOCTIPOU3BOAMMBII
repository revision 7fc6805; 3TOT BbIGOP He 00BAB/IsIETCS TEKYIMM head BeTBM main.

G.3. Exact-locator audit KpuTHYeCKHUX UMIIOPTOB

NmnopT

Variational identity

Cosmological distances

Pantheon+ data/covariance
rule

DESI DR1 observational
input

Euclid Q1 catalog adapter

Tikhonov regularization

Proper score

Proper scoring rules

Large deviations

Small-noise
action/quasipotential

Reproducible build
definition

Supply-chain provenance

Hctounuk

Noether, Invariante
Variationsprobleme

D. Hogg, Distance measures
in cosmology

PantheonPlusSHOES/
DataRelease

DESI official DR1 docs

ESA/Euclid official Q1
supplement

A.N. Tikhonov, 1963

Brier, 1950

Gneiting-Raftery, 2007

Varadhan, 1966

Freidlin-Wentzell, 3rd ed.

Reproducible Builds project

SLSA v1.2

ToYHBIN JIOKaTOP

Nachr. Ges. Wiss. Géttingen
1918, pp. 235-257; EuDML
59024

arXiv:astro-ph/9905116,
sections 4-7, equations for
D_C,D_M,D_A,D_L

4_DISTANCES_AND_COV
AR/README; data and
STAT+SYS covariance file
paths; revision 7fc6805

DR1 Overview, Summary
statistics, LSS catalogs,
Known issues

Executive summary; release
notes;
masks/catalog/spectroscopy
sections

Soviet Math. Dokl. 4, 1035-
1038; regularized inverse-

problem construction

Monthly Weather Review
78(1), pp. 1-3

JASA 102, pp. 359-378,
sections 2-3

Comm. Pure Appl. Math. 19,
pp. 261-286

Springer 2012, Ch. 4, DOI
10.1007/978-3-642-25847-3

Definitions / When is a build
reproducible?

Approved specification;

I'n.

I'n.

I'n.

I'n.

I'n.

I'n.

I'n.

I'n.

I'n.

I'n.

Ir'n.

I'n.
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Hcnonb30BaHue

12

14,19

14,19

19

19

16

17

18

22

22
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Craryc

CLOSED

CLOSED

CLOSED

CLOSED

CLOSED

CLOSED

CLOSED

CLOSED

CLOSED

CLOSED

CLOSED

CLOSED



SBOM data model SPDX 3.0.1; CycloneDX 1.7 | and specification overview n. 21-22

BA30BbIA MPOEKT KLT-RBD : TOM Il - T3-FREEZE-v1.0

HNmnopt HcTounuk TouHbIH JT0KaTOP Hcnonb3oBanue Craryc

Build/Source tracks and
provenance sections

Official model/serialization

sections

CLOSED

O611e ucTopruecKrie U CPaBHUTEJTbHBIE CCBITKUA, KOTOPBIE He C/Ty»KaT 0CHOBaHHUEM KOHKDETHOU (hOPMYJIbI
W/ TEOPEMBI, IOTTYCKAIOTCSI Ha YPOBHE TIO/THOM Oubimorpaduueckoi 3amucy 6e3 CKyCcCTBEHHOTO HOMepa
crpanuipl. Tem cambiM blocker T3-BLK-179 3akphIT 110 3asiB/ieHHOMY (hOPMY/IBHO-TIPOTOKO/ILHOMY SCOPE, a
He M0CpeJICTBOM BbIlyMaHHBIX JIOKaTOPOB.

G.4. Cross-reference u numbering audit

I'nasbl
Dopmyibl
Pucynku
Tabnurp
JIoKaTopsbl
TosicHsirorye 6710Ku

,E[oxa3aTeanbIe obsi3aTenbCTBa

1-24 24

1-166

1-54

1-92

1-126

1-24

1-200

166

54

92

126

24

200

PASS
PASS
PASS
PASS
PASS
PASS

PASS

IToBTOpHOE YyNIOMUHAHHWe UAeHTU(UKATOPa B peecTpe, oryaBieHuy uiu explanatory block He cuuTaetcs
nybmpoBanueM o0bekTa. ITpoBepsiiack HEMTPepPLIBHOCTh MHOYKECTBA YHHUKAIBHBIX OCHOBHBIX ID.

G.5. Typography, search u publication audit

DOCX container

A4 layout

Tables

Searchable PDF

Placeholders

AUTO fields

Truth status

ZIP/OOXML integrity; JOKyMeHT
oTKpbIBaeTcst 6ubsorekoit python-docx

Enunblil dopmar A4, coxpaHEHHBIN U3
KaHOHUUECKOH COOpKU

TToBTOpsiEMBIE 3ar0JIOBKHU, TIEPEHOC CTPOK,
OTCyTCTBHE (GPUKCHPOBaHHOMW 0Ope3atorieit
BBICOTBI

TeKCTOBBIH C/ioM 0b6s13aTesieH; ckaH-only
PDF 3amnpemmén

[3ATIO/IHAEMOE I1OJIE] coxpaHeHbl
TOJIBKO A5l pealbHO OTCYTCTBYIOLIUX
(bU3MUeCKNX/3MITMPUYECKUX BXOJJ0B

HesakpeITble aBTOMaTHuUeCKHe 110715 B
¢unanmsHOM PDF 3amperiienst

truth_layer_promotion=0; EXT-RUN n
EMP-OBS He co3zaBanuch

G.6. Freeze-candidate verdict

PASS

PASS

PASS

PASS

ALLOWED

PASS

PASS

PEJIAKITMOHHBIN VERDICT. RU FREEZE-CANDIDATE ACCEPTED. Kopryc fomycKaeTcs K BbImycky T3-
FREEZE-v1.0 6e3 nuameHeHus: HAyuHbIX CTaTycOB. JItoboe cofiep>kaTelbHOe U3MeHeHue mnocie freeze morpebyer
HoBoro change-set 1 HOBOM BepcHH.
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MATEMATUYECKHN VERDICT. CONDITIONAL-PUBLICATION-READY: i0Ka3aHHbIe pe3y/bTaThl
JIeMCTBYIOT TOJIBKO B cBOMX Dom u npu 3asaBneHHbIx runotesax; OPEN, COND, MODEL u REFUTED coxpaHstoTcs.

OU3NYECKUN VERDICT. ABSTAIN. HezaBucumbiit EXT-RUN He ucniossen; F-1-F-14 He uMeroT craryca
EMP-OBS; HabstozaTesbHbIe IaHHBIE B JaHHOW cOOpKe He fit-Mmuch.

Cnenytomiast KoHTposibHast Touka: T3-FREEZE-v1.0 - HensmeHsieMasi pycckasi pefakiysi, uHanbHbii detached
release receipt u apxuBHas KapTa ripou3Boinbix RU/EN/ZH.

IIpunoxkenue H. 3aMopozkeHHas1i pycCkKasi pegakuus 13-
FREEZE-v1.0

ITpunoxkenue GUKCUPYyeT aBTOPCKYIO 3aMOPO3KYy pycckol pegakuuu Toma III. 3amopo3ka
O3Ha4vaeT HEeU3MEHHOCTh JaHHOI'O TEeKCTa, ero agpecalliy, peeCTPOB U JOKa3aTeIbHBIX I'PAaHUIL.
OHa He npeBpalllaeT YCIOBHbBIE MaTeEMAaTUKO-PpU3NUYEeCKUe MOCTHL B JOKa3aHHEIE 3aKOHEBI IIPUPOILI
U He 3aKphIBaeT SMIUPUYecKrue 6JI0KePHI.

H.1. [Iekj1apanusi 3aMOPO3KH

PEIOAKIITMOHHBIM VERDICT: FROZEN FOR AUTHORIAL RELEASE.
MATEMATHUYECKHUM VERDICT: CONDITIONAL PUBLICATION READY.
O®U3NYECKUM VERDICT: ABSTAIN.

CTATYCHBIM 3AMOK: truth layer promotion=0.

3aMOpPOXKEHHBIM 00BEKTOM SIBIsIeTCS pyccKas pemakius T3-FREEZE-v1.0 kak emuHBIN master:
24 rnasel, punoxenus A-H, rmobanpHble ugeHTUGUKATOPHI, source-card ledger, snapshot
manifest, T3-PO u blocker registry. I[Tocnenyioie nepeBoakl U XKypHaJIbHbEIE TTPON3BOIHEIE
SIBJISTIOTCSI 3aBUCHUMBIMM PefaKLIMsIMU U He UMEIOT IIpaBa Mojida U3MEeHSATh master.

H.2. KaHoHHYeCKasi KapTa BbIIyCKa

O0BeKT Kanonunuyeckoe uMsa Craryc IIpaBuio

He nepes3anuceBaTh;
tom3 v1 0.docx FROZEN U3MEHEHHUS TOJIbKO HOBOU
Bepcuen

Pycckuii pegakTupyeMBId
MacTtep

IonxeH OBITh
tom3 v1 0.pdf FROZEN EXPORT Bocripou3soauM u3 DOCX B
00BbSIBIIEHHOM OKPYyKE€HUHU

Pycckuit mouCKOBHIT
BEBIIIYCK

CoxpaHseTcs Kak freeze-
IIpenmecTByolias TOYKa tom3 v0 19.docx / PDF ARCHIVED candidate u
OmoKasaTesbHasi UCTOPUS

Crtpoutcst Tonbko u3 RU
AHrnuiickas Npou3BOgHAs tom3 en vO 1.docx / PDF PLANNED v1.0; pacxoxpeHus
odopmisitorcs change-set

Crtpoutcs nocine RU/EN
KwuTaiickas mpou3BogHas tom3 zh vO 1.docx / PDF PLANNED terminology ledger; cTaTyc
He IIOBHIIIIAETCS

CoxpallleHr€e OOIIyCTUMO;
t3_journal * PLANNED u3MeHeHUe Pe3yIbTaToB U
TPaHUIl BEIBOZA 3aIIPEIeHO0

XKypHanbHble
TIPOU3BOIHEIE
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H.3. [TonruTuka change-set mocjie 3aMOpoO3KHu

JTio60e namenenune T3-FREEZE-v1.0 opopmMisgeTcs OTOeTbHEIM JOKYMEHTUPOBaHHBIM change-set.
MuHuManbHBIM KOHTPAKT change-set:

e yHUKanbHHU uaeHTudukatop T3-CS-FRZ-YYYY-NNN;
e T1mepeueHsb 3aTpoHyTHX T3-CH, T3-EQ, T3-FIG, T3-TBL, T3-LOC, SRC, SNAP, T3-PO u blocker-

ID;

e TOYHOE OCHOBaHUE U3MEHEHHs: JoKa3laTelbHas OIINOKa, HOBHIM IIePBUYHBIN UCTOYHUK,

BOCIPOUM3BOOUMBIN BEHIUHCIIUTENBHBIN pe3ynbTaT mud6o EMP-OBS;
e CTaphI¥ U HOBBIM TEKCT C 3alIPETOM CKPHITOU IIOOMEHEI CTAaTyCa;
e 1mpoBepka obpaTHOM coBMecTuMOCTU ¢ Tomamu I-1I u 3aBucumeiMu RU/EN/ZH pegaknusamuy;
e HOBas Bepcu4 ¢aiina, HOBHIYM manifest, HoBrle detached hashes u 3anucs B rollback map.

3ATIIPET: ¢atin tom3 vl 0 He mepezanuckiBaeTcs. Jaxe Tunorpadckas IpaBka cCo30aeT HOBYIO
pemaknuio v1.0.1 unu clenyoryo yTBEpKOEHHYI0 TOUKY. HaydyHoe nu3MeHeHue TpebyeT
OTHOENILHOT0 foKa3aTelbHOro change-set.

H.4. ApxuBHas

KapTta npou3BoaHbix RU / EN / ZH

Pa3peniéHHbIe 3anpeinéHanIe .
JInaus HcxogHUK p pem IlepBBIN BBINYCK
o1lepanmum o1lepainmumn
Tonbko change-set u Tepesamucs v1.0;
RU master T3-FREEZE-v1.0 g MOJTYaIuBOE tom3 vl 0
HOBas BepCus - =
IIOBRIIIEHNE CTAaTyCa
Tlepesogn,
QHTJIOSA3bIYHAasA HU3meHeHunE GOpMyII,
EN scientific RU V1.0 TEPMUHOJIOTUS, Dom/Cod, T3-PO 6e3 T3-EN-START-v0.1
KypHaJbHas RU change-set

CTUJIUCTHUKA

ZH controlled

RU v1.0 + EN ledger

KoHTponmupyeMelit
IIepeBo] TEPMHUHOB U
dbopmyn

IlepeBogn uepes

IOy ISTPHBIN
IepeckKas; U3MeHeHHe
aBTOPCKOU aTpubynuu

T3-ZH-START-v0.1

CokpallleHue 00 Vnmanenue
. IpegMeTHOU CTaThbH, blocker/firewall pagu
Journal splits RU v1.0 coxpanenme stable Ty 6IMRAEOHHO nocne EN ledger
locators TIPUBJIEKATENILHOCTHU
KapTouka
IyGIuKauu TlepemnucEiBanue mociie detached
Site/archive RU v1.0 PDF ! Hay4HOT'0 TeKCTa B

aHHoTanus, download
link

HTML-kapTouke

receipt

H.5. Detached release receipt

®unanpable SHA-256 daitnoB DOCX u PDF He BcTpauBaloTCs B 3TU XKe caMmopedepeHTHhIE
apredakTH: 11000€ BCTpauBaHKUe U3MEHUI0 OBl uX Xell. [I09TOMy BEIIYCK COIIPOBOXKIAETCS
detached receipt, ny6nukyembiM psigoM ¢ dainamu. OH [ONXKEH cofepxkaTh: release ID, nmeHa
¢darinos, pasmeprl, SHA-256, maty c6opku, predecessor hashes, page count, QA verdict u
TIOAIINCD UJTH UOEHTU(PUKATOP MyOIUKYIOMIEro JIUIIA.

ITone

3HayeHHue

Release ID

T3-FREEZE-v1.0-RU

IaTta ¢pukcaumu

27 ntons 2026 1.

TIpenmiecTBEeHHUK

T3-FREEZE-CANDIDATE-v0.19

Predecessor DOCX SHA-256

e6b6884b74266c7eala8fae698e883eaa267ab8efcb8193d90c
f7¢656b3329d2

Predecessor PDF SHA-256

123f2a114f3e6c5937d16aab8914032d23eal19567d880f83034
112079f4b067d
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BA30BbIA MPOEKT KLT-RBD : TOM Il - T3-FREEZE-v1.0

ITone

3HayeHHuEe

Final DOCX / PDF SHA-256

DETACHED: ny6nuKyIOTCS BMECTe C BEIITyCKOM IIOCJIE
OKOHYATeJIbHON COOPKHU

EXT-RUN NOT EXECUTED
EMP-OBS ABSENT
Physical verdict ABSTAIN

H.6. Frozen object inventory

Kiacc Jduanma3oH CocTosinMe 3aMOpPO3KH

I'naBsl T3-CH-01 - T3-CH-24 24/24

TMosicusiromne 610KU T3-EXPL-01 - T3-EXPL-24 24/24

DopMyIIEL T3-EQ-0001 - T3-EQ-0166 166/166

Pucynku T3-FIG-001 - T3-FIG-054 54/54

Tabmuie T3-TBL-001 - T3-TBL-092 92/92

JlokaTopeL T3-LOC-001 - T3-LOC-126 126/126

Source-cards SRC-001 - SRC-081 81/81

Snapshots SNAP-001 - SNAP-009 9/9

ITokazaTesbHbIE 00513aTEIbCTBA T3-PO-001 - T3-PO-208 208/208; OPEN craTyCH COXpaHEHH

H.7. OTKpbITHIE 00513aTE/IHLCTBA MOC/IE 3aMOPO3KH

3aMoOpo3Ka TEKCTa He 3aKphIBaeT UCCIIENOBATENILCKYIO IIporpaMMy. COXpaHSAIOTCA OTKPHITEIMU:
He3aBUCHUMEIHN ayout 6ubnuorpadun; independent integration rerun; ¢pusmueckas kaprta NAPG
-> PhysGeom; usmepurenbHas onepainuoHanusanmusa CGl; moneBas nuHaMuka packet correction;
npuunHHBM aganTtep; EXT-RUN-000/F12; He3aBucuMas pennukaius; peanbabie EMP-OBS. Otu
3aMHCH SIBJISTIOTCS COIePKaTeIbHOM YaCcThI0 3aMOPOKEHHOI 0 master 1 He MOTYT OBITh yOaJIEeHE
KakK pedaKIMOHHBIN IITyM.

H.8. ®uHanbHasi rpaHUIIa BHIBOIA

IIOKA3AHO U 3AOUKCHUPOBAHO: MaTeMaTu4YeCKHe pPe3yIbTaThl BHYTPU 00BSIBIEHHBIX MOIEJeH
u Dom; blocker-safe apxurekrtypa; Beruucnurenbable NUM-cepTuduKaThl; KICTOYHUK, BEPCUS U
agpecanus TEKCTa.

HE TOKA3AHO 3AMOPO3KOM: buzuveckass ucTuHHOCTH V*P, yHuBepcambHOCTh [TH.2 Kak
3aKO0HAa IIPUPOIEI, moaTBepxkaeHue F-1-F-14, npuuynHHOCTL HabmomaeMbix 3¢ (eKTos,
He3aBucuMb EXT-RUN u EMP-OBS.

Crnepnyomias pa3pemnéntas KouTponbHasa Touka: T3-EN-START-v0.1 - 3aMOpOKEeHHBIN
TepMuHOJOrndeckui ledger u anrnuiickas HayuHas npou3sonHas oT T3-FREEZE-v1.0. Pycckui
master octaércsa Hen3MeHsIeMoU HyeBor Toukou Toma III.
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