HA NMYTU K HOBON ®U3UKE
B.B. Kaccanapos

Hncmumym epasumayuu u KOCMOL02UU
Poccuiickozo ynusepcumema opyarcovl Hapooos

OyHnameHTanbHas (GU3MKa JODKHA OCHOBBIBATHCS HA COMHOM NEPBHYHOM IPUHIHIE U
CTPOUTHCSI 0€3 OTJISIIKM Ha TOCIOJICTBYIOLIME B HACTOSILEE BPeMs MapaaurMbl. Takoi NpUHLMIL,
cBoero pona Koo npupoosi, IMeeT, CKopee BCETOo, YICTO aOCTpaKTHBIN XapakTep U 0a3upyercs Ha
€MHOM MaTeMaTH4YeCKOU CTPYKTYpe, UCKIIOUUTENBHON MO0 CBOMM BHYTPEHHMM cBoicTBaM. OT-
JMYNTENBHBIMU YepTaMH HOBOW (HM3HMKH MOTYT OBITBH OdanbHOOelcmaue, uepapxutHocms |, BO3-
MOXHO, OUCKPEMHOCMb TEOMETPUN NIPOCTpaHCTBa-BpeMeHH. KpaTko onuchIBaroTcst paboTHl aBTO-
pa 1o MOCTPOEHHI0 (PU3UKH IMOJIeH U YaCTHI| U3 EJUHON are0panyeckoil CTPYKTypbl KBaTEPHUOH-
HOTO THIIa, TaK HA3bIBAEMOU @12e6p0OUHAMUKU.

Knrouegwie cnoea: mpuHIUI COOTBETCTBUSA, aHTPOITHBIN MPUHIIHI, MaTeMaTHUECKasi CTPYK-

Typa Bcenennoil, HemoKalIbHOCTh, HEPAPXUIHOCTE, aNredpandeckasi IMHAMHKA, KBATCPHHUOHBIL.
1. «OnucareabHas» puznka u nouck neppuyHoro Ipuununa

TpyIHO TOBOPUTH O TIIABHBIX NPOOIEMax COBPEMEHHON TeOPETHUECKOU (Pu-
3MKH IO JIByM MPHYUHAM. BO-TIEPBBIX, OYCHH CJIOXHO TOBTOPSTHCS U TE3UCHO
BOCIIPOM3BOJINTH OCHOBHBIC IMOJIOKEHHSI COOCTBEHHBIX pabOT Ha 3Ty Temy [1; 2],
K KOTOPBIM MBI U OTChUIaeM uuTaTess. Bo-BTOpBIX, I1aBHas mpobiieMa 1o cyiie-
CTBY TOJBKO OJIHA. A MMEHHO COBpeMeHHas (pH3MKa HE UMEET HUKAKOTO TIOHSATHUS
0 NepPsUYHbIX NPUHYUNAX, HA KOTOPBIX OCHOBAHO CTPOSHHUE OKpYyXkarorero Mupa:
NPOMCXOXK/ICHUE TaK Ha3bIBAEMBIX «3aKOHOB IPUPOIB» HEH3BECTHO, a CaMH JTH
3aKOHBI — HE OoJiee yeM (10 BO3MOKHOCTH yJauHas) ¢opManu3anus Habto1ae-
MBIX KOppEJSIui B (10 BO3MOKHOCTH BOCIIPOM3BOIUMBIX ) SKCIICPUMEHTAX.

Moe riny6okoe yOexIeHne COCTOUT B TOM, YTO M3BECTHbIC YPaBHEHUS, 3a-
KOHBI U, TeM OoJiee, Gu3ndecKas HHTSPIIPETALNS UX CICACTBHI Ha CAMOM JIEJIC HE
UMEIOT HUYEro OOIIETro ¢ HCTUHHBIM s3BIKOM [Ipupoibl, 00 OCHOBaxX KOTOPOTO B
HACTOSIIEe BPEMs Mbl MOXKEM JIMIIb CMYTHO JOTaJbIBaThbes. JleWCTBUTEIBHO,
HEJIETO AyMaTh, YTO BCE MHOTOOOpa3ue MPUHSTHIX CETOMIHS Mooeell UMEET HEKOe
ofriee ¥ yHHBepcaibHOE sipo. CaMo CIIOBO «MOJIENbY, TaK JIFOOMMOE OOJIBIINH-
CTBOM TEOPETUKOB, JIUIIH JEMOHCTPUPYET HUYTOKHOCTH 3a7a4, KOTOPBIMU OHH
orpaHnYuBaroT cebs. Eme spue WLTIoCTpUpyeT 3TO MIMPOKO HUCIOIB3YEeMOe JaxKe
BEIYIIMMHU TEOPETUKAMHU aHTIIMHCKOE coBo «fitting» (moaronka). 'maBHo 3a1a-
4yeil B (PU3UKE YaCTHUI, B KOCMOJIOTHYECKHX MOJCISAX W IMPOY. IMO-TIPSIKHEMY
(v naxe B OoJbIIEH cTeneHH, yeM B cepeanHe XX Beka!) sBIsieTCS yA0BICTBOPH-
TEJILHOE ONKMCAaHUE HEKOTOPOr0 OrPaHUYCHHOTO HAOOpa AIKCIEPUMEHTATBHBIX
naHHbIX. [Ipu 3TOM, Kak MpaBUIIO, HE CTECHSIOTCS BBOAHUTH HYXXHOE YHCIIO CBO-
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OOAHBIX MapaMeTpoB, AOOABIATH WICHBI B JIaTpaH)KUAHBI U BBOAMTH HOBBIC MU-
CTHUYECKHE CYIIHOCTH THIAa TEMHBIX «MaTepuil-sHepruit». O KakoM MOHUMaHHUU
MOJTMHHBIX OCHOB MUPO3AaHUS MOKET IIPU 3TOM UITH pedb?

W3 He3HaHUS NMEPBUYHBIX NMPHUHILMIIOB, Pa3yMEETCs, BBITEKACT HEPa3pEeLIN-
MOCTh TaKuUX HCTUHHO (PyHJaMEHTaJIbHBIX MpoOIeM, Kak OOBSICHEHHE CHEKTpa
XapaKTEpUCTHK AJIEMEHTApHbIX YacTUL], 3HAYCHUM KOHCTAHT B3aMMOJECHCTBUI H,
6osiee 00110, MOHUMAHMS MPUPOJIBI CAMUX B3aUMOJICHCTBUH, HaOopa (PU3NIECKUX
nosied u nmpod. Bmecre ¢ Tem co BpeMeH I'. MUHKOBCKOTO MBI 10 CYILIECTBY HE
IPOABUHYJUCH HU Ha 1Al K OHMMAaHUIO MCTUHHOM reoMeTpuun (BKIJIOYas, BO3-
MO>XHO, CKPBITBIE Pa3MEPHOCTH) W pelIeHUI0 HambOojee PpyHIaMeHTaIbHOM Mpo-
6nembl Bpemenu. /axke KOHCTPYKTHUBHBIX MOAXOJI0B K PEIICHUIO IPOOIeM TaKoro
YPOBHS (32 HCKIIIOUEHUEM psiZia UHTEPECHBIX MOMBITOK, CM. Jjajiee) He IPOCMaTpHU-
BaeTCs: HAy4yHOE COOOIIECTBO, TaK Ha3blBaEMOE «mainstream», COBEpIICHHO He
TOTOBO K paJMKaIbHBIM U3MEHEHHSIM OCHOB TEOPETHUECKOW (PH3UKH U, Ooiee To-
ro, BOCIIPUHUMAET BCE MOMNBITKH [MOJ00HOI0 POJia «B IITHIKWY.

PeaknnoHHYI0 posb B HACTOSIIEE BPEMSI UTPAET U TAK HA3BIBAEMBIA «IIPHH-
IIUIT COOTBETCTBUS». TpeOoBaHMEe MpeienbHOTo nepexoa (1o HeKOTopoMy Hapa-
METpy) HOBOH TEOpHM B paHee M3BECTHYIO (KBAaHTOBOW MEXaHHKH B KJaccHye-
cKyto npu h—0 u T.1.) Ha caMOM JieJie TOPMO3UT CO3JIaHHE PaJUKaIbHO HOBOTO
s3pIka (pusukn. K cokaneHuio, Majlo KTO COMHEBAETCS B NMPUHIUIHAILHON Bep-
HOCTH TOCHOJCTBYIOIIUX CErofHs (pU3MUecKUX NpUHUUNOB U Teopuid — CraH-
JApTHOW MOJIENTH, KBAHTOBOM TEOPHUH TOJISA, CTICIIMAIIBHON M 00IIIel TEOpUil OTHO-
CUTEIBHOCTH U T.I. MaJio KTO AOMYyCKaeT BO3MOXXHOCTh TOT0, YTO B OyAyIlleM Bce
M3BECTHBIE HAM KOHLIENLUU OKa)XKyTCS HE MMEIOIIMMM HHMKAKOTO OTHOILEHUS K
UCTUHHBIM OCHOBaM opranusauuu Mupa. I'py3 cTapbIX IpEICTaBICHUU — Jia-
rpamkeBa TOJX0/a, KAIMOPOBOYHOTO INPHHIINIA, KBAHTOBOIIOJIEBBIX TEXHHK —
CYILIECTBEHHO OTPaHUYMBAET MEPCIEKTUBBI Pa3BUTHUS AK€ TaKUX «PEBOJIIOLIMOH-
HBIX» MOJXOA0B, KaK CyNepCTpyHHBbIEe Teopuu. Ha camoM ke Jiejle HUKaKoe MpUH-
[IUMHAJIbHOE TMPOJBI)KEHUE HEBO3MOXKHO 0€3 OTKaza OT Oe3yCIOBHOW Bepbl B
HE3bI0JIEMOCTh OBITYIOIIMX CETOJHS B TEOPETUUECKON (PU3HUKE MpeIcTaBIeHuH !

[ToroBopuM Teneps O xapakmepe TeX MPUHIUIIOB, KOTOPbIE MOTJIM OBl Jie-
KaTbh B OCHOBE CTpoeHUs1 Becenennoil. Eciau 3TOT npuHIMI BMeeT 4ucTo pusnde-
CKYIO TIpHpoAy (Kak, HampuMep, reHuainbHas runore3a A. DUHIITEHA O TpaBUTa-
IIUM KaK MPOSIBIIEHUH UCKPUBIEHHOCTH NPOCTPAHCTBA-BPEMEHN), TO, HECMOTPS Ha
BCI0O MaTEMAaTHUYECKYIO KPACOTY €0 PeaIn3alliy U IIPEICKa3aTeIbHY0 CULY, BCE-
IZ1a OCTAaeTCsl BOMPOC: «A MOYeMy BCE K€ M3 MHOruMX Bo3MoxkHocTell [Ipupona
BbIOpajia IMEHHO €ro?», U COOTBETCTBYIOIINE STOMY COMHEHHS B €r0 CIPaBeIu-
BocTH. «Iloaromy, — kak mucan I1.A.M. lupak, — B OyyiieM TeopeTHKaM IpH-
JeTcsl MpUOErHyTh K MeHee npsiMmoMy myTH. Haubosnee MomiHbIi criocod mpoasu-
KEHHUS... COCTOUT B TOM, 4YTOOBI UCIIOJIb30BaTh BCE PECYPCHl YUCTON MaTeMaTUKU
B IIOMBITKAX 3aBepllaTh U 000011aTh MaTeMaTHYeCKUi (hopmanusm, oopa3yromuit
COOTBETCTBYIOILYI0 OCHOBY TEOPETHUECKOH (DM3MKHM', M mocie Kaxmoro ycrexa

' B mpyrux paborax [lupak Obul emme Goliee KaTerOpHYeH, YTBEPK/IAs, HAPUMED, YTO «BCS UCTO-
pusi BceneHHOH COOTBETCTBYET CBOMCTBAM BCEW MOCIEAOBATEIBHOCTH HATYPAJIBHBIX YHUCED»
[3. C. 254].
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B 9TOM HAaNpaBJIEHUM MbITATbCSI UHTEPIPETUPOBATh HOBBIE MAaTEMaTUYECKHE SIB-
JeHUs B TepMUHaX (u3mdeckux peanbHOcTel...» [3. C. 170]. 3BecTHO Tarkxke u
MHOTO BBbICKa3blBaHWW camMoro A. ODuWHImTEWHa Ha 3Ty Temy. Hampuwmep,
B 1933 rogy oH roBopuii 0 ToMm, 4To «BceneHHas mpeacTaBiseT co0oi peannsa-
LU0 MAaTEMaTUYECKU MBICIIUMBIX 3JIeMEeHTOBY [4. C. 184].

Takum 00pa3oM, MBIl UMEEM CYIIECTBEHHYIO MOIJEPKKY BBIIAIOIINXCS
MBICIIUTENEH (B YUCIIO KOTOPBIX, pa3yMeeTcs, CIeyeT BKIIOUNUTh U Y. ["amuiibTo-
Ha, u Jlx. A. Yunepa, u A. Dnaunarrona, a u3 apesHux — Ilugaropa, [1narona u
[InoTHHA) B HAIIMX MOMCKAaX YUCTO aOCTPAaKTHOro, MaTemMaTnueckoro [Ipuniumna,
Kooupyrouieco cTpyktypy Muposzganug. Ha camom nene, Mbl HE 3HaE€M JIpyroro
A3bIKa, HA KOTOPOM Morjia Obl ObIThH 3amucaHa cTpykTypa Bcenennoii. IIpu stom
MaTEMaTHUYECKUE CTPYKTYpbl BBICTYNAIOT HE KaK W3MBILUIEHHUS YEJIOBEYECKOIO
yMa, a KaK 00beKkmueHvle CYIIHOCTH, KOTOPBIE IMOCTEIICHHO OMKpPblEAomcs W
M3y4aloTCs aHAJOTUYHO, HAIIPUMED, YACTHIIAM MaTepHH>,

Bonpoc o Tom, kakas cTpykTypa (M Ho4eMy UMEHHO OHa) KOAUPYET 3aKOHbI
Muposznanus, siBiseTcsi HenpocThiM. OJJHAKO OTBET Ha HETO MOXKHO OBLIO ObI TO-
JYyYUTh B KOHTEKCTE «MaT€MAaTHYECKOW BEpCUN» aumponHo2o npunyuna. Ilpu
ATOM MPEANONaraeTcsi, 4YTo Kaxcoas W3 TaKUX CTPYKTYp MOPOXKIAET HEKOTOPBIH
006pa3 MaTepuanbHOro Mupa’. OIHAKO JIUIIb OJHA-€AUHCTBEHHAs (MO0 HEKOTO-
phIii HaOOp, OTBEUAIOLIUI «MYJBTUBEPCY») U3 TaKUX CTPYKTYP MOKET OKa3aThCsl
CIIOCOOHOM, JIUIIbL Ha OCHOBE CBOMX BHYTPEHHUX CBOMCTB, «MaTepHUaIN30BaTh»
a0CTpaKTHBIC MAaTEMATHYECKUE 00Pa3bl CTPOTO OMPEACIICHHBIX (OpM-4acTull, hu-
3U4ecKoro BpemeHu u, B KOHIIE KOHIIOB, CO3HAHUS U CaMOT0 «HAOIIIOIA0IIEr0)
00BEKTA.

Harmeit 3amayeit mpu 3TOM CTaHOBHUTCS IEIEYCTPEMIICHHBIH 0TOOp Croco0-
HBIX Ha MOJOOHOE CTPYKTYp, aHaJIM3 UX CBOMCTB M CIIOKHAs MPOLEAYypa OTOX-
JECTBJICHUS UX C peallbHbIMH (pU3MUYecCKMMH 0O0bekTamMH U Kareropusimu. Ecte-
CTBEHHO IIPU ATOM IpeArnonaraTh, 4to uckomas CTpykrypa o0si3aHa ObITh UCKIO-
yumenvbHOU MO CBOMM BHYTPEHHHM CBOMCTBaM M, 0oJiee TOTO, HCKIIOUUTEIHHON
KaK C airedpanyecKoil CTOPOHBI, TaK M C TOYKU 3PEHUS OTBEUalollel el reoMmer-
puu u Tonosioruu. Takasi CTpyKTypa, CKOpee BCEro, €I1e HEe OTKpbITa MaTeMaTH-
KaMu* | 0JIHaKO yKe M3BECTHBIE X POJCTBEHHHMKH (a1reOpbl KBATEDHUOHOB MIIH
OKTOHHOHOB, UCIIIOUUTENbHbIE Tpymbl JIM U mpod.), BO3BMOXHO, KOJUPYIOT OC-
HOBHbIE (PU3NYECKUE CTPYKTYPHI U MOAJIEKAT MOITOMY TIIATEIHLHOMY U He anne-
JUpyrowemy K u3ecmuotl ¢uzuxe n3y4eHuio!

2 06 5TOM MHOTO ITHCAI B CBOMX ITOCIIEIHUX pabotax B.1. Apronsx [5].

3 BcHoMHUM, HaIpUMeEp, CIIOKHBIE HEPAPXHYECKHE «MHPED», IIOPOXKIAEMBIE anreOpandyecKuMU
(pakTanamMu Ha OCHOBE IOCIIEOBATCIHEHOCTH MPUMHUTHBHBIX KBaJpAaTHYHBIX OTOOpaKCHHUU Ha
KOMIIJIEKCHOM IIJIOCKOCTH.

4 Hanpumep, IHIIb OTHOCUTEILHO HEAABHO OBLIA 3aBEPIICHA KIACCU(DUKAIIS IIPOCTHIX KOHETHBIX
TPy u OOHAPYXKEHBI 5 WMCKIFOYUTENBHBIX («CIMOPaANYEeCKUX») TPYIII, BKIIOYAs CTapIIyIO W3
HUX — 3HAMEHHTYIO 2pynny Moncmpa (I'pucca-Durepa) ¢ YMCIOM dIEMEHTOB Topsiaka 1033,
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2. O xapakTepHBbIX YepTax HOBOH QU3NKH

KakoBbl ke, X0Ts ObI B OOIIUX YepTax, dJEMEHTH TOW HOBOW (DH3HMKH, KO-
TOpasi MOXKET OBITh 3alKCaHa U MPOYUTAaHA B YHCTO MAaTEeMAaTUYECKUX CBOMCTBAX
Hekoeill Muposoit CtpykTypsbl? Ipexnae Bcero npeacTaBisercs, 4T0 OKOHYamelb-
Has («ultimate») ¢usuka qomkHa OBITH M3HAYANBHO HeloKanbHoll. Takoe yOex-
JICHHE CBS3aHO TPEXKIE BCEro C TeM, YTO HCTOPUYECKH (DHU3MKA BBIpOCTA M3
HAOJIIOJIEHUI U SKCIIEPUMEHTOB HAJ| CBSI3IMU U B3aUMOBIIHUSHUEM OJU3KO pACno-
JlodcenHblx Tel. VIMEHHO MO3TOMY YCTaHOBJIEHHBIE BOCIIPOM3BOJUMBIE KOPpEIs-
IIUH, TaK Ha3bIBaeMbl€ «3aKOHBI (DU3UKU», HEN30EKHO OKAZATUCh YUCTO JIOKAJb-
HbIMU. [lonbITKM HCclienOBaHUs HEMOKAJIbHBIX KOPPESIHM, KaK, CKaXXeM, B acT-
pOJIOTUU MO0 B KBAHTOBOW TEOPHH, OKA3aJIHCh ropa3l0 MEHEe YCIEIIHbIMU WIH
naxke oOBABISIINCH JKeHaykoi. Ha camom ke nerne, gaxe peBOJIIOLMOHHAS IS
cBoero BpeMmeHu konuenuus ®apanes — Makcsesia 0o GU3HYECKOM I0JIe — YHCTO
JIOKaJILHOM CYIIHOCTH — CETOJHS yKE MPEACTaBISICTCS HE0Os13aTeIbHOM (BCIIOM-
HUM npemtoxeHnyro eme JLx.A. Yunepom u P. deitHMaHOM TEOPHUIO «JIEUCTBUS
HA PACCTOSHUN») .

B 1o xe Bpems c oOuieit TOYKM 3peHHs UIMEHHO HEKOTOpbI MeTas3akoH,
HANpsIMYIO OIPENENAIONNI CBA3M MEXAy ToukKaMHu (JInbo cobvimusamu) Tpo-
CTPaHCTBa-BPEMEHH HE3ABUCUMO OM UX YOAIeHHOCMU, MOKET JIEKaTh B OCHOBa-
HUH (HU3KMKHA. B 3TOM ciydae MepBUYHBIM anmapaToM (pU3UKH SBISUIUCH ObI 0CO-
Oble OTOOpaXkeHHs, (yHKIHOHANbHBIE ypaBHEHHA® M, pasymeeTcs, TOMOJIOrHUe-
CKHE€ 3aKOHOMEPHOCTU. B HMCX0aHOM 2n0banvroli PU3nKe, CKopee BCero, He ObLIO
OBl METPUUYECKHX OTHOIICHHM, MaciTaba IJIMHBI U BPEMEHHU, a OCHOBHOH Tpym-
Mol CUMMETpUM SBIsIAch ObI, CKOpPEe BCEro, Koxgopmuas rpynna’. Jlvmb Ha
BTOPOM 3Tarie, IpU OMNPEJECIIEHHBIX YCIOBUSIX, MOTJO Obl peain30BaThCs CIIOH-
TaHHOE HapylUIeHHe KOH(POPMHOW CHMMETPHH C BO3HHKHOBEHHEM (OTHOTO WU
HECKOJIbKUX) Macuimabos. 3aMeTuM, 4TO IMOX0KHME HJIeW HEJaBHO BBICKa3bIBa-
muck . T’ Xodtom [9].

Bwmecre ¢ Tem u3 ougppepenyuana nonoOHbIX 0TOOpakeHUN Moria Obl BOC-
CTaHABJIMBATHCS MMPUBBIYHAS JIOKATbHAA Qu3MKa ¢ AU epeHnnanbHpIMUA ypaBHe-
HUSIMU JIBUKEHHS YaCTULl U YPaBHEHUSMH OJIs. 3aMETUM, YTO Takasl IpoLeaypa,
Ja)kKe YMCTO TEXHUUYECKH, ObuIa Obl ropaszio Mpolle, YeM 3a/iada BOCCTAaHOBICHUS
100aTBbHOTO paclpeieNieHUs HHTETpupoBaHreM audepeHnanbHbIX YpaBHECHUN
MoJist TUOO0 PEIIeHUEM CUCTEMbl YpPaBHEHUH JBIKEHUSI CUCTEMbl MHOTHUX Te.

JpyruM omnpenemnsionM CBOMCTBOM TIpsaymieid (U3NKK JOJDKHA, IIO0-
BUJMMOMY, SIBJISITBCS €€ UepapXuiHOCMb, CIOCOOHOCTh €MHBIM 00pa30M OIHUCHI-
BaTh SBJICHHWSI HA Pa3HBIX NMPOCTPAHCTBEHHBIX M BPEMEHHBIX MacIITabax. JTo

3B PYJIH a1 B30JIs/161 OCTIENOBATENBHO NpONaranupyrotes u passusarorcs 10.C. Bnagumupo-
BBIM [6].

% OcHOBaHHbBIE Ha TEOPMU OTHOIIEHUH W 3aMEYATENBHBIE TI0 KPAcoTe ()yHKIMOHAILHBIE ypPaBHE-
HUsA Opum mpermokeHsl FO.M. KynmakoBeiM [7] W HCIONB30BaHBl B TEOPETHUCCKON (PH3HKE
10.C. BramumupoBBIM MU MTOCTPOCHUH TaK HAa3bIBaeMOI «OWHApHON reoMeTpodu3ukm» [8].

7 MOMKHO TPENONOKUTH, YTO KOHPOPMHAS CHMMETPHS ONPEIENSIET OCOOYIO POJIb TOKIECTBEH-
HOCTH 3JIEMEHTapHBIX YaCTHUII ¥ JaXke JIGKHUT B OCHOBE TaK Ha3bIBaeMoro «dd¢dexra GopMbD».
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CBOWMCTBO HAYMCTO OTCYTCTBYET B COBPEMEHHOH TEOPETHYECKOH (u3mKe, rie
KOCMOJIOTHYECKHE 3aKOHBI, TI0 CYIIECTBY, HUKAK HE CBS3aHBI C 3aKOHAMH MHUKPO-
MHpa, a Nepexo] OT KBAHTOBON TEOPUHU K KJIACCUYECKOH, OUEBUAHO ONpEAEIIO-
1€l 3aKOHbI Ha MPOMEXYTOUYHBIX MaclTadax, OCYIECTBISAETCA YUCTO (hopMallb-
HO!

W3 aGCTpakTHBIX CTPYKTYp, KOTOPbIE MOTJIM OBl JIeKaThb B OCHOBE €IMHON
UEepapXUUeCKOil TeOpuH, B HACTOSAIIEEC BPEMsI M3BECTHBI, MOXKAIYH, UL @pak-
manvHvle omobpadicenus. Ilpu 3TOM QpakTanbHON CTPYKTYpOi MOXKET 00JanaTh
Kak Matepus ((pU3uIecKre Mol WM YaCTHIIBl), TAK U CaMO MPOCTPAHCTBO-BPEMSI.
OnHako M3BECTHBIE HA CETOMHs anredpandeckue (GpakTalibl camono0obHbl, Yero
HEI0CTaTOYHO JJIsl ONMUCAHUS OYEBHHO HecaMomnoaoOoHoro Mupa. MoXHO TOJb-
KO HAJEAThCS, YTO B OyIylIeM MaTeMaTHKaMH OyAyT OTKpBITHI Oojiee Goratbie U
aJIeKBaTHBIEC PEATbHOCTH (PPAKTATIBHBIE CTPYKTYPHI.

Haxonern, ynomsiHeM emie 00 01HOM (QyHIaMEHTAILHOM CBOHCTBE, KOTOPOE
MOXET UMeTh Oyaymas «teopus Bcero». Mel MMeeM B BUAY BO3MOXHYIO Ouc-
Kpemmylo cmpykmypy NpOCTpPaHCTBa-BpeMeHHU. [lonbITku pa3paboTKu TakuX Teo-
puii, B mpeaenie 60NbIIMX MacIITabOB MEPEeXOIAlIUX B HEMPEpPbIBHBIEC, MPEANPH-
HUMAIOTCS JaBHO®, OJHAKO COOTBETCTBYIOIIMI MM MaTeMaTHYECKMil ammapar
HACTOJIBKO HETIPUBBIYEH JJIS1 COBPEMEHHON (PU3UKH, YTO KaX10€ MPOABIKEHHE Ha
3TOM MYTHU JaeTcs ¢ OONbIIMM TPyJOoM. BMecTe ¢ TeM CyliecTBOBaHHE M3HAYAIb-
HOro MaciuTa0a AenaeT Takiue TEeOpUH BeCbMa MEPCIEKTUBHBIMM KaK ¢ O0LIeH, TaKk
U C YUCTO TEXHUYECKOH (OTCYTCTBHE PACXOJUMOCTEH, KaK 3TO HMEET MecCTO,
HarpuMep, B PEIIETOYHBIX MOJIENIAX KBAHTOBOW XPOMOJINHAMUKH ) TOYEK 3PEHUS.

3. KBarepHuUOHBI M e1MHAas ajredpanveckas IMHAMHKA

B 3aBepiieHre ocTaHOBUMCS Ha HAIIMX COOCTBEHHBIX YCHIIMSX ITO MOCTPO-
CHHIO paJIMKaIIbHO HOBOH (PM3MKHM Ha OCHOBE €AMHCTBEHHOTO MepBHYHOTO IIpnH-
1A, UMEIOIIIETO YUCTO areebpauieckyto npupody. B pa3BuToil B Hamux paboTtax
[11; 12] Tak Ha3bIBaeMOW areeb6poouHamuke UCTIONb3YETCsl TOJIBKO OAHO (QyHIa-
MEHTaJIbHOE YpaBHEHHUE BUA

dF = & -dX - V¥, (1)

npecTaBisonee codboi ycinopue muddepeHIHPyeMOCTH (KBAaTCPHUOH-3HAYHOM )
¢yukuuu F(X) B anrebpe (KOMIUICKCHBIX) KBaTePHHOHOB B wiu, mHaue, ecre-
CTBEHHOE 0000IIeHHe W3BECTHBIX ycioBuil muddepermupyemoctu Kormm—
PumMaHa 13 KOMIIIEKCHOTO aHaNK3a Ha HeKomMmMymamusHyio anreopy B. OyHkium,
yaoBaeTBopsitonue (1), paccmarpuBaioTcs Kak NepBUYHBIE (U3UYECKUE IO, a
CUHTYJISIPHOCTH JTHUX TMOJIEH — KaK YaCTHUIIbl, ICPBUYHBIC YIIEMEHTHI MATESPHH.
YauBuTeNnbHBIM  00pa3om, cooTHomieHus (1) He TOIbKO JOpeHII-
WHBAapHAHTHBI, HO U 00JIaal0T €CTECTBEHHON CHUHOPHO-MBUCMOPHOU U KATUOPO-

8 M3 poccHMiiCKMX HCCIENOBaTeNled HambojIee MOCIEHOBATENFHO pAa3BHBAET OTH  B3IJIAIBI

AJL Kpyrasiit B paMkax cBoeil Teopuu BcelleHHOH Kak «8eposmHOCmMHO20 NPUHUHHO20 2paday
[10].
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gounou CTpyKTypou. I[IpuBBIYHBIE KalIWOPOBOYHBIE TOJS SBISIOTCA MPU STOM
BTOPUYHBIMU (CBSI3AHHBIMH CO BcrioMoratenbHpiMu GyHKImusiMu @, W B (1), Tak
Ha3bIBAEMBIMH «TIOJYNPOU3BOJHBIMUY») U aBTOMATUYECKH, Kak cieactBue (1),
YAOBJIETBOPSIOT COOTBETCTBYIOIIMM BaKyyMHBIM YpaBHEHUsIM MakcBemia u
SL(2,C)-Sara—Mmuica. Uto kacaetcst KoMmoHeHT camoil pyHkun F(X), To oHH
YIOBJIETBOPSIOT HEJIMHEMHOMY aHajory ypaBHeHus Jlamiaca, a IMEHHO ypaBHe-
HUIO KOMNJIEKCHO20 SUKOHAA.

[Tpu 3TOM HENUHEWHOCTH SIBISETCS 3[E€CHh MPSIMBIM CIIEJICTBHEM HEKOMM)-
mamugHocmu anredpsl B, mposiBIIsonIeiics 1 B caMOil CTPYKType OCHOBHOTO CO-
oTHomeHUA (1). DTUM pa3BUTHI HAMM MOAXOJ K HEKOMMYTATUBHOMY aHAJIM3Y
NPUHIUIHAAIBHO OTIMYACTCS OT IPYTHX MOAX0A0B. PH3MUECKH HEIMHEHHOCTH
MPUBOJMT K CAaMOJICUCTBUIO TIOJIEH, onpenesisieMbix B (1).

C reoMeTpuuecKOW TOYKH 3peHUsl Kaxaoe perieHue (1) ompenensieT KoH-
TPYHIIMIO C8emon000OHbIX TEOJIE3UYECKUX CHEIHALHOTO THIA, a UMEHHO Oec-
cosuzosvix. C pyroil CTOpOHBI, o0lIIee pelieHrne, onpeaensionee TIaBHbIi CIu-
HOp Takux KoHrpyeHuui ¢ (X), u3BeCTHO Kak meopema Keppa v UMeeT BU]I ypaB-
HEHHSA

I, x§) =0, 2)

rae I1 — npousBonbHast 0HOPOAHAS (DYHKIUS YEThIpeX KOMIUICKCHBIX apryMeH-
TOB, OOpa3yrommx napy crmHopoB wiu meucmop W = {&,X&}; X — spmutoBa
MaTpulla KOOPAMHAT MPOCTPAHCTBA-BpeMeHH MmuHKOBckoro. Takas gyHmameH-
TajbHasi KOHTPYEHLUsI ONpeNeseT Tak Ha3blBaeMbli «1oTok I[Ipenceeray», korto-
PBI MO’KHO paccMaTpHUBaTh U Kak nomok Bpemenu [15].

Touku cryuieHus gy4eil 3TOro noToka MOPOXKAAIOT MEPBOITEMEHTHI MaTe-
puu. Ha camom perne, HessBHOE ypaBHEHHE (2) ompenensier meblii Habop Hempe-
PBIBHBIX BETBEH KOHTPYEHIMH U moJisi ciuHopa & (X), TOUYKU CIUSHUS KOTOPBIX —
KayCmuKu — OTBEYAIOT CUHTYJIIPHOCTSIM aCCOLIMUPOBAHHBIX (PM3UUECKUX TMOJICH U
MOTYT HMHTEPHPETUPOBATHCA KaK 4YacTUIEnoJoOHble oOpa3oBaHusa. MHTepecHo,
YTO IEKTPUYECKUH 3apsi KAKIO0M U3 U30JUPOBAHHBIX CHHIYJISIPHOCTEH-4aCTHL]
BCEr/la KpaTeH HEKOTOPOMY MHUHHMAJIbHOMY, «3JIEMEHTapHOMY», YTO OTBEYaeT
(GyHIaMEHTAJIbHOMY U JI0 CHX IOp HE MOJy4MBIIEMY OOBSICHEHUS CBOWCTBY pe-
AJIbHBIX KBAaHTOBBIX YACTHII.

B oOmem ciywyae cuHrynspHele oOpa3oBaHMs, ONpeieisieMble KpaTHbIMU
KOPHSIMU YpaBHEHHS (2), UMEIOT BUJl CTPYH, U UX CaMOCOTJIacOBaHHas ajreopau-
yeckash JUHAMHKa BechbMa CJIOXHa A u3ydyeHus. B uyacTHOM ciyuae, ogHaKo,
peiieHus (2) onpeAensoTcs moyeunbiMy CUHTYISIPHOCTAMUA — TOXIECTBEHHBIMH
KOMHUSAMHU-YACTHIIAMH, JIOKAJM30BAHHBIMU Ha €OUHOl, HeA6HO 3a0aHHOU COOTHO-
mienueM (2) MupoBoit nmuHMM. AnreOpanueckas TMHAMHMKA TaKUX CTPYKTYp, IO
CyTH TPEICTABISIONMIAasi COO0OM peanu3anuio crapoil uaeu Yunepa—DeliHMaHa
0 TaK Ha3bIBAEMOW «OJHOZJIEKTPOHHOW BceneHHoi», Obla MOAPOOHO HM3ydUEeHA
B Hamux HenaBHUX paborax [13] (cMm. Takxke [12]) u, B ciiydae noaunomuanbhvix
TreHepHUpYMUX (YHKIHMNA, HEOKUAAHHO OKa3allach KoHcepsamusHou. [Ipruuem nH-

123



Meraduszuxka, 2017, Ne 4 (26)

TEPECHO, YTO 3aKOHbI COXPAHEHUS OKa3bIBAIOTCS MPSMBIM CJIEICTBUEM H3BECTHBIX
@opmyn Buema niis KOpHEN CUCTEMBI TOJIMHOMUANIBHBIX YpaBHEHUH THMa (2).

Takum 00pa3oM, UCKIIIOUUTEIbHBIE Alre0pandeckue CTPYKTypbl KBaTEpHU-
OHHOTO THINa’, 63 KAKMX-TO JOMOJHHMTEIBHBIX TPENOI0KEHUI NPUBOSIIME K
«ypaBHeHUsAM 1oy (1), HeHCTBUTENBHO cozepkaT B ce0e MHOTHE CTPYKTYpHI,
XOpOIIO M3BECTHBIE B TeOpeTHuecKoi ¢u3nke. OMHAKO B IEIOM BO3HHKAIOIIAS
anreOpoAMHAMUKa MPUBOJUT K PaJAMKaIbHO HOBOMY, HEOKUIAHHOMY B3TJISIly Ha
OKpy’Karouii Mup u, 1o CyIIECTBY, MPEACTABIICT cO00 BO3MOXHYIO MOJIEITH
HOBOU (PUBHKH.
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ON THE WAY TO A NEW PHYSICS

V.V. Kassandrov

Fundamental physics should base on a unique primordial principle and be built regardless
of the currently dominated paradigms. Such a principle, the Code of nature, is, most likely, of a
purely abstract character and based on a unique mathematical structure exceptional in its internal
properties. As distinguishing features of the novel physics one can note action-at-a-distance, hier-
archism and, perhaps, the discrete structure of the space-time geometry. The author’s works on the
construction of the field/particle physics from a unique algebraic structure of the quaternion type,
the so-called algebrodynamics, are briefly described.

Key words: correspondence principle, antropic principle, mathematical structure of the
Universe, non-locality, hierarchism, algebraic dynamics, quaternions.





