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sKurios B. .

KBaHTOBas1 «cynepmarepusi» Kak CTBOJIOBasi OeccMepTHasi KJIeTKa
Bcenennout / B. U. JKurnoB — «M3partensckue peleHus»,

MBpl oTIipaBUMCS B IyTELIECTBUE OT KPU3UCA CTAHAAPTHOW MOJENU (PUBUKHU

K IMOCTPOEHUI0 HOBOU apXUTEKTYpbl ObITHS. MBI pazOepeM MeXaHU3M TBOPEHUS,
PUPOAY CMEPTU KaK BO3BparTa K OECCMEPTHUIO U YBUJUM, KaK rojiorpaduieckuii
NPUHIUT 0ObeANHSET BCE cyliee. [IpuroroBbTeCh YCOMHUTBCS B TIPUPOJIC
pEeaIbHOCTU. DTa KHUTa — WHCTPYKIMS M0 IKCIUTyaTaiu BeeneHHon, HanvcaHHast
Ha SI3bIKE CaMOW MaTepyu. Bbl TOTOBBI CTaTh CBUIETENIEM POXKJIEHUSI HOBOTO
MOHUMAaHMS TOro, Kak ycrpoeHo Bceg? JIoOpo noxanoBaTh Ha MepeIHui Kpait
COBPEMEHHOU (PUBUKHU.

© JKwurnos B. 1.
© Msnatenbckue perieHust



B. JKurnos. «KBaHTOBasi «cyrnepmareprisi» Kak CTBOJIOBast OecCMepTHAsI KiieTka BeeneHHO»

Coaep:xanue

Ot aBTOpa

Beenenue: Kpusnc peajibHOCTH U ITOUCK HOBOTO KOJA
I'naBa 1. Apxurektypa beitus: OT kKoga K cuMyIsIuu
KoHel o3HakoMUTENIBHOTO (hparMeHTa.

10
12



B. JKurnos. «KBaHTOBasi «cyrnepmareprisi» Kak CTBOJIOBast OecCMepTHAsI KiieTka BeeneHHO»

KBaHTOBas «cynepmarepusi» Kak
CTBOJIOBasi OeccMepTHasA KjaeTka BcejleHHOH

Baaepun 7Kuriios
© Baunepuii JKursos, 2026

ISBN 978-5-0070-7784-2
Co3zaHo B MHTEJUIEKTYaIbHOU U3/1aTesibckor cucteme Ridero



B. JKurnos. «KBaHTOBasi «cyrnepmareprisi» Kak CTBOJIOBast OecCMepTHAsI KiieTka BeeneHHO»

OT aBTOpa

HoOpo noxanoBarh Ha MepeTHUI Kpall COBpEMEHHOU (PU3UKU.

IIpencraBbTe HA MTHOBEHME, UTO BCE, UTO BbI 3HAaeTe O MUpe — 3TO Henpasjaa. He B ObiToBOM
CMBICJIE 3TOTO CJIOBa, a B caMOM (pyHAamMeHTabHOM. IlpencraBbTe, 4To TBEpABIA MO MO, BAIMMU
HOTaMM, BO3/1yX, KOTOPbIM Bbl JBIILIMTE, CAMM aTOMBbI BAIIEro Tejla — 3TO He Oojiee YeM MPOEKLUs.
CrnoxHas, neTanu3upoBaHHasA, MHTEpaKTUBHAS roJIorpamMma, CIIpOEMPOBaHHAsA U3 IJIOCKOTO, HEBU-
JMMOTO MCTOYHHMKA, T7I€ HET HU BPEMEHU, HU MacChl, HU JJaKe ITPUBBIYHOTO HaM ITPOCTPaHCTBA. 3BY-
YUT KaK Hay4yHas paHTacTuka’?

Ha nporsixenun Bcero XX BeKa Mbl CTPOMJIM BEJIMYECTBEHHOE 3/1aHKME HAyKU. MBI paciienuim
aToM, pacuM(ppoBaJIM FEHOM U OTITPABUJIM anmnaparsl K rpaHuiiaM Conxeunou cucreMsl. Ho B pyHaa-
MEHTe 3TOr0 3[aHus1 OOHAPYKMJIACh TPEHIMHA. [IBe I1aBHbIE OMOPHI HAIIEH peaTbHOCTH — KBAaHTOBAs
MeXaHHUKa, ONUCHIBAIOIIAs MUKPOMHUP, 1 O011ast TeOpusl OTHOCUTEIBHOCTH, OOBSICHSIONIAs IPaBUTa-
IIMIO ¥ KOCMOC, — OTKa3bIBaloTCsl pabotarh BMecTe. OHM FOBOPST Ha Pa3HBIX SI3bIKAX M OMUCHIBAIOT
B3aMMOMCKJIIOYAIOIIME KapTUHbI MUpa. KBaHTOBBIN MUpP NapaJOKCaJIeH: YaCTULIBI MOTYT HAXOAUThCS
B JIByX MECTax OIHOBPEMEHHO (CYyNepro3ulvsi) 1 MTHOBEHHO BIUATH APYT Ha JIpyra yepes3 Bcio Bee-
JIEHHYIO (HEJIOKAJIBHOCTB). Mup DHIITEHA JeTEPMUHUPOBAH U IU1aBeH. Kak oHUM cocyluecTByor?

OTa KHUTa IpeqylaraeT paguKkanbHbiii oTBeT. OHa yTBEpKIAET, YTO HAllla TPEXMEPHasl peaslb-
HOCTb CO CTPEJIOW BPEMEHHU U 3aKOHOM SHTPONUU — 3TO NPOAYKT TPEXMEPHOro mupa, qudde-
PEHLMPOBABILASACA U3 €IMHOI, OECCMEPTHOIN MEePBOOCHOBBI, CBOEOOPA3HOI «CTBOJIOBOM KJIETKM».
JlaBaiiTe Ha30BEM 3Ty NIEPBOOCHOBY «KBAHTOBOM CcylepMaTepHein» .

IT10 He (PUIOCOPCKUN TPAKTAT U HE I30TEPUUYECKOE yUEHHE. IDTO IOMBITKA TOCTPOUTH MOCT
MEX/1y MapaJoKcaMy KBaHTOBOTO MHpa U CTPOMHOCTBIO MaKPOKOCMOCA Yepe3 HOBYIO KOHLIENTYallb-
HYyI0 Mojiesb. B pamkax 31oil Mozenu:

— Ham 3D-mup poxaaercsi B MOMEHT JIeKOrepeHIIMH — CXJIONBIBaHUSI OECKOHEYHBIX BEPO-
SATHOCTEH B OfIHY KOHKPETHYIO PEaJIbHOCTb.

— Bpemsa — 3710 He peka, Tekyllas cama 1o ce0e, a JIMIIb MOCIEJOBATEIBHOCTh TUX AKTOB
«CXJIOTIBIBAaHUSI».

— Macca — 310 11eHa, KOTOpYIO TUIAaTUT SHEPrus 3a MpaBo odpectu (popMy B HalleM U3Me-
PEHUM.

— A nyramoiee DMHIITENHA «KYTKOE JAJIbHOAECHCTBUE», WIN KBAHTOBAs 3aIlyTAHHOCTb, — 3TO
IIPOCTO X0 HEPA3PHIBHOI'O €JMHCTBA MCXOAHOTIO 11015, KOTOPOE HAIIM OpraHbl YyBCTB BOCHIPUHUMAIOT
KaK pasJieJIeHHOE POCTPAHCTBO.

MslI oTIIpaBUMCs B MyTELIECTBUE OT KPU3UCA CTAaHJAPTHOW Mojeau (PU3UKHU K MOCTPOEHUIO
HOBOH apXHUTEKTypbl ObITHsI. MBI pazdepeM MeXaHW3M TBOPEHHMs, IPUPOIY CMEPTH Kak BO3BpaTa K
OeccMepTHIO U YBUIIUM, KaK rojiorpadpuueckuii NpUHLMI 00beIMHSAET BCE CyILee.

IIpuroToBbTECH YCOMHUTBCA B IPUPOIE PEATBHOCTU. JTa KHATa — MHCTPYKLUSA 10 IKCILTya-
Tauuu BcesleHHOM, HanMcaHHas Ha SI3bIKe caMOl MaTepuu. Bbl rOTOBBI cTaTh CBUIETENEM POKICHUS
HOBOT'O IOHUMAaHUS TOTO, KaK yCTpoeHO Bce?

Ha6monartens, npocHuch. Koa peanbHOCTH K JET B3/IOMa.
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BBenenne: Kpuzuc peajJbHOCTH U IOMCK HOBOTO KOJa

1. ITocranoBka npooaemsr: «IloTepst peaTbHOCTH» B KBAHTOBOW MeXaHNKe

CoBpemeHHas1 (hyH/IaMeHTaIbHasi HayKa HAaXOIUTCSI B COCTOSTHUU ITyOOKOTO KOHIIETITYaJIbHOTO
Kpu3suca. Mbl JOCTUIIIM MOPA3UTENIbHBIX YCIIEXOB B OMUCcaHUK BceneHHoM, OMHAKO Hallle TOHUMaHKe
e€ 0a30BOM MPUPOIIBI CTAHOBUTCA Bc€ Oonee (pparmeHTapHbIM. PU3KKA, HEKOTA CYMTABILASICS ITa-
JIOHOM OOBEKTUBHOTO 3HaHUsI O MHpPE, CTOJIKHYJIACh C TEM, YTO MOXHO Ha3BaTh «IOTEpPer peabHO-
ctu». KBaHTOBasi MexaHnKa — camasi ycrieliiHasi (puzndeckasi Teopusi 3a BCIO UCTOPUIO YeJIOBeYeCTBA
— OITMCBHIBAECT MUP HE KaK COBOKYITHOCTh OOBEKTOB C OIPEICIEHHBIMU CBOMCTBAMHM, a KaKk HaOOp
BEPOSITHOCTEN U MOTEHIIMATBHBIX BO3MOKHOCTEH.

LleHnTpasibHBIM KaMHEM NPETKHOBEHUSA ABJIACTCA KOH(PJIHMKT MeXKAy AeTePpMHUHH3MOM H
BeposATHOCTBIO. Kimaccuueckas ¢pusuka Mcaaka HpioToHa 1 0011ast Teopusi OTHOCUTEIBHOCTH AJlb-
Oepra DUHINTEIHA PUCYIOT KApTUHY MHPA-YacoB: 3HAsl HauaJIbHbIE YCJIOBUSI CUCTEMBbI, Mbl MOKEM C
aOCOJIOTHO TOUYHOCTBIO MTpeJicKa3ath eé Oyayiiee (qeTepMuHI3M). KBaHTOBBIN MUP YCTPOEH HHAYE.
OH (dyHIaMEeHTAIbBHO MHIETEPMUHUPOBAH. YacTuila He MMeeT OMpeeNEHHOro MOMOKEHUS WU
MMITYJIbCA JI0 MOMEHTA U3MEPEHHsI; OHA CYIIIECTBYET BO BCEX COCTOSIHUSAX OJHOBPEMEHHO ( CymepIo-
3MIUA), & UCXOJl SKCIIEPUMEHTA OIpeIeisIeTCs] JIMIIb CTATUCTUYECKU. DTOT Pa3phlB MEkKIy AByMS
croimnamMu (GU3MKH — HEMPEPhIBHON PEeabHOCThIO MAKPOMHUPA U JTUCKPETHO-BEPOSITHOCTHOM TPU-
OOl MUKpOMHUpPA — OCTAETCsl Hepa3peleHHbIM.

OpnHako rpo6iemMa HOCUT elnig Oosee rTyOokuid xapaktep. Haria riaBHast TeopeTndeckast KOH-
crpykuusi — CTanaapTHasi Mo/ieJIb 3JIeMeHTAPHbIX YaCTHIl — OJIECTSIIIE OMUCHIBACT JIEKTPO-
MarHuTHoe, cJ1aboe U CUIIbHOE B3aUMOJICHCTBHSI, HO ITPU 9TOM o0JiaaeT (paTaIbHbIMUA HEJJOCTATKAMM:

— Hecnocod6HocTh 00bsIcCHUTH rpaBuTanui0. CTaHIapTHAsE MOAEINb TIOJTHOCTHIO UTHOPH-
pyeT rpaBUTalIMOHHOE B3auMoeicTBre. [oNbITKU «BMKCATh» TPABUTOH B KBAHTOBYIO TEOPUIO OIS
MIPUBOJIAT K MaTeMaTUYeCKUM abcypaaM v OECKOHEYHOCTSIM, KOTOPbIE HEBO3MOXHO YCTPaHHUTh MTPO-
Lelypoi MepEeHOPMUPOBKH.

— HenoJsHoTa onucannsi matepun. Mojenb 0ObsCHSIET JIUIIb OKONO 5% cocTaBa Halei
Bcenennoii. OctanbHbie 95% NpUXONATCS Ha 3arajiouyHble CyOCTaHIIMA — TEMHYI0 MaTepPHIO
(okoso 27%) n TéMHYI0 3Heprur (okono 68%). VX cyniecTBOBaHME BBIBOOUTCS M3 KOCBEHHBIX
HaOJTIO/IeHNH (IPaBUTAITMOHHBIX 3(PPEKTOB), HO MX MPUPOA OCTaeTCs AOCOMOTHO HEU3BECTHOM ISt
COBpPEMEHHON HayKH.

— ITapagokchl HETOKAJIBHOCTH. DKCIIEPUMEHTAIBHOE TIOATBEPKICHAE HEPAaBEHCTB beia
(pabotel AneHa Acne, AntoHa LlaiiimHrepa) MOCTaBUIIO KPECT HA UAEE «10KANbHO20 Peanu3ma.
KBaHTOBast 3aryTaHHOCTh JEMOHCTPUPYET KOPPEJSLIMU MEX/1y YacTUIIaMU, pa3/ieJieHHbIMU CBETO-
BBIMHU TO/IaMH, KOTOPbIE Ka)XyTCSI MTHOBEHHBIMU. DTO SIBJIEHUE HApyIIaeT MPUHLMUI MPUYMHHOCTU
DiHIITeHA (3arpeT Ha nepejady MHGOpMalK ObICTpee CKOPOCTU CBETa) U CTABUT O] COMHEHHE
CaMo MOHSATHUE JIOKATbHOCTU — UJIEU O TOM, YTO OOBEKTHI MOTYT BIUATH APYT HA IPyra TOJIbKO Yepe3
MpsIMOE B3aUMOJIEICTBUE B TPOCTPAHCTBE-BPEMEHHU.

Takum 0Opa3oM, repel HAMH CTOUT ABOMHAS 33/1a4a: He MPOCTO JI00aBUTh HEJAOCTAIOIIHE JJ1e-
MEHTHI B CYILIECTBYIOIIYIO MApaJurmy, a nepernucarb caMm KoJl peasibHOCTH, CO3/1aB HOBYIO KOHIIET-
TYaJIHYI0O OCHOBY, CITIOCOOHYIO OOBEIMHUTh pa3pO3HEHHbIe (hparMeHThl 3HAHUH B €JUHYI0 KAPTUHY
MUpa.

2. I'nnoTe3a ucciaexoBanus

B kauectBe pelieHHsI BBIIEONMCAHHOTO KpHU3HMca Mpejaraercs HoBas (byHIaMeHTasIbHasi
napagurma. JlanHass MOHOrpagusi BBIABUTAET LIEHTPAJIbHYIO TUIOTE3Y: (DyHAAMEHTAJIbLHAS peaJib-
HOCTb He sIBJISIETCS IMCKPETHON COBOKYITHOCTBIO YaCTHI] M TIOJIEH B TPEXMEPHOM MPOCTPAHCTBE-Bpe-
MeHu. HampoTuB, oHa Tipe/icTaBiisieT cOOOW eauHyI0, 0e3MacCOBYIO, BUPTYaJIbHO-BOJIHOBYIO CYIII-
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HOCTh — «CYIEpPMaTepHI0», HAXOASIIYIOCS B COCTOSHUM TJIOOAJTBHON KBAHTOBOHM CYMEPIIO3MIIUH.
Hamr Bocnpunumaembiii 3D-Mup siBiisieTcsi €€ KOHEUHOM, IEKOTepPUPOBAHHON MPOEKITUEH.

s popmanu3anum 3Toi UJey BBOAUTCS NOHATHE eJUHOT0 2D-nH(opMannoHHOro noJs.
ITO HE IJIOCKOCTh B €BKJIMAOBOM CMBICIIE, @ TONOJIOTMYECKasl rpaHuLa (B JyXe rojorpapuyeckoro
MIPUHLMIIA), HA KOTOPOU 3alrcaH Bech MH(POPMaIMOHHBIN Koji BeenenHoil. B atom none orcyTcTByeT
pazneneHue Ha POCTPAHCTBO U BPeMsl, MACCy M SHEPIHIO; OHO MPeCTaBIsAeT COOOM YUCTOE COCTOSI-
HHE MOTEHIMAJIBHBIX BO3MOXKHOCTEH («BCE-U-HUUTO> ).

KiroueBble MONM0KEHNS TUTIOTE3bI:

— Ilpupoaa Hamero Mupa kak npoeknum. TpexmepHas Bcenennas co cBoeil crpesnoi
BPEMEHU BO3HUKAET B pe3yJIbTaTe HEMPEPHIBHOIO MIpoLiecca JeKOrepeHIu — Mepexoia U3 CocTo-
SIHUSI CYNEPHO3ULMU B KJIACCMUYECKOE, JIOKAIM30BAaHHOE COCTOSIHME. DTOT IPOLIECC BBI3BIBAECTCS
TOOBIM CJIOKHBIM B3aUMOJIEHCTBUEM, KOTOPOE MOKHO MHTEPIPETUPOBATH KaK aKT «U3MEPEHUST» HITH
«Ha0moneHust». Takum 0Opa3oM, TO, YTO Mbl BOCHPUHUMAEM Kak TBep/ble OObEKTH U TEUCHUE Bpe-
MEHH, €CTh JIMIIb MOCIeJOBATEILHOCTh TAKUX JIOKAJIBHBIX KOJIIATICOB BOJIHOBOW (DYHKITMH €IUHOTO
TOJA.

— HoBas uHTepnpeTanusi KBAaHTOBOM 3anmyTaHHOCTH. PEeHOMEH HEJIOKAIBLHOU KOppes-
[IUM 3aITyTAHHBIX YaCTHII MepecTaeT ObITh MAPaJOKCATIBHBIM «KYTKUM JayibHOAEHCTBHEM». C TOUKH
3peHust JTaHHOW MOJIEIH, JIB€ 3allyTaHHbIE YaCTUIIbI, PAa3HECEHHBIE Ha JII0OOE PacCTOsIHKE, HE SIBJIS-
I0TCSI IByMsI OTJEJbHBIMA OOBEKTaMH, OOMEHUBAIOIIMMHUCS curHasiaMy. OHM MPeCTaBIIsIOT cOO0M
JIBe B3alMO/IONOJIHAIIHE MPOEKIHU OJHOI0 H TOr0 K€ HCXOJHOI0 COOBITHS, ITPOH30-
meaniero B enuaoM 2D-mosne. IX MrHOBEeHHasi KOppesisilivsl He HapyIaeT Ipejiesl CKOPOCTH CBeTa,
MOCKOJIbKY HUKAKOM nepenadu nHgopmaru medxcoy Humu He npoucxoqut. Mudopmarms yxe equna,
TaK Kak OHM CyTh OJIHO I1eJI0e, TPOCTO HabmoaeMoe Hamu yepe3 pusmy 3D-nipoekiwm. CrivH OfHOM
YACTUIIBI 3€PKAJbHO OTPAXKAET CIUH JIPYroil He TIOTOMY, YTO OH «y3HAJI» O HEM, a MOTOMY, 4TO 00e
MPOEKIIMY U3HAYAIBLHO OBUTH YacTsIMH €IUHOW MH(POPMAIIMOHHON CTPYKTYPBI.

l'unoresa nocryaupyer, 4YTo rpaBUTALMs, Macca ¥ caMo ITPOCTPAHCTBO-BPEMSI SIBJISIIOTCS SIMEP-
JPKEHTHBIMH CBOMCTBAMH, BOZHUKAIOIIMMY Ha MaKpOYPOBHE KakK CJIEACTBUE ITI00ATBHOM IeKOTepeH-
IIUM STOTO MEepBUYHOTO noJis. Llenplo qaHHOTO MccnenoBaHusl sIBJISIETCS IOCTPOSHUE MaTeMaTHhye-
CKOH U KOHIETITYaJIbHOM MOJIEJIH, OMTUCBHIBAIOIIEH STOT MEPeXo]] OT MOTEHIIMAIbHOIO K aKTyaJIbHOMY
1 OOBSICHSIONIECH MPUPOIY MACChl, BpDEMEHU M HEJIOKATBHOCTH KaK MPOM3BOAHBIX CBOKMCTB €IMHOM
«CyrnepMaTepumn».

3. lleab u 3aga4M UCCIAET0BAHUS

Ieabo HacTosmIel padOTHl SIBJISIETCS TIOCTPOEHUE IIEJIOCTHONM MaTeMaTU4eCKOW U KOHIIeTI-
TyaJIbHOM MOJIEIM MUPO3JaHusl, B KOTOPOH Hallla TpeXMepHasi pealbHOCTh (IIPOCTPAHCTBO-BPEMS])
paccMaTprBaeTcsl He Kak (pyHIaMeHTasibHasi apeHa COOBITHH, a KaK SMEpAKEHTHOE MPOU3BOJHOE
€/IMHOTO JIBYMEPHOTO MH(OPMALIMOHHOTO T0JIs1 («cynepmarepun»). JlocTUkeHre 3Tou e mpe-
T0J1araeT peleHre Caeayonmx 3aay:

— dopmanu3anus NOHSITHSI «cynepMaTepusi»: Pa3padorarth MaTeMaTHuecKuii anmapar
Ha 6a3e kBaHTOBOU Teopuu noJist (KTTI), onmuckiBarouil KCXOIHOE COCTOSTHUE PeaTbHOCTH Kak 0e3-
MaccoBOe, HeJIOKAJIbHOE T0JIe BePOSATHOCTEN, HaXosIIeecs B I100apHOM cynepro3uiun. Onpene-
JIUTH YCJIOBHS I MEXaHU3MBI TIEPEeX0/ia CUCTEMBI 3 9TOTO COCTOSTHUS K JIOKQJIM30BAHHOM JIeKOTepeH-
UM,

— JleKOHCTPYKIMsSI BpeMEeHH U MaCChI:

— OObsACHUTH TIPUPOAY BPeMEeHM KaK JepUBaTUBA — MPOM3BOIHON BEJIUYMHBI, BOSHUKAIO-
I1IeH JIMIIb KaK TOCIIeI0BATeIbHOCT aKTOB JeKorepeHIuy. [TokaszaTh, 4To cTpesa BpeMeHH! SIBIISIeTCS
MaKpPOCKOIUYECKUM TPOSIBJIEHHEM HAPACTaHUsI CJIOKHOCTU M HEOOPaTUMOCTH STUX TPOLIECCOB.

— OOBSACHUTH MPUPOLY MACCHI KAK Mepbl SHEPTUH, JJOKATN30BAHHOW B TPEXMEPHON MPOEK-
[IUM BCJIE/ICTBUE B3aUMOJICHCTBHSI C MEXaHU3MOM, OTBETCTBEHHBIM 32 JEKOTePEHIHIO (BKJII0YAsi, HO
HE OIPaHUYMBAsACH ITOJIEM XUITCA).
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— PedppeiiMuHr HeJIOKAJIBLHOCTH M TPABUTAIUN:

— HWurepnperrpoBarh (heHOMEH KBAHTOBOH 3allyTAHHOCTHU HE KaK Iepejady CUrHaja, a
KAaK IpOsIBJIEHUE HEPa3pbIBHOM LIEJIOCTHOCTH €IMHOr0 2D-10J1s, rie pa3HeCeHHbIe B IIPOCTPAHCTBE
YaCTHILIBI SIBJISIIOTCS KOMIUIEMEHTAPHBIMU YacTsMU OIHOTO LIEJIOTO.

— Ilpennoxuth MoAesb, B KOTOPO TPaBUTALMSI Y TE€OMETPUs IPOCTPAHCTBA-BPEMEHU BO3-
HUKAIOT KaK CTaTUCTUYECKOE CBOWMCTBO CETH KBAHTOBBIX CBSI3€H (3allyTaHHOCTEW) Ha rpanune 2D-
T0JIsI, TEM CaMbIM Tpejsiarast myTh K 00beIMHEHNIO KBAHTOBOW MEXaHUKH U OOIIer TEOPUU OTHOCH-
TEJILHOCTH.

— Pa3pab6oTka nporHocruyeckoro anmapara: CdopmyanpoBarh IpoBepsieMble Cliel-
CTBUSI IPE/ITIOKEHHOM MOJIENN, KOTOPBIE MOTJIU Obl OBITh BepU(pUITNPOBaHbI TN (PaTbCU(DUITMPOBAHBI
B paMKax CYIIECTBYIOIIMX WM OyAyIInX (PU3NIECKUX IKCIIEPUMEHTOB, HAIIpUMep, B 00J1aCTH KBaH-
TOBOU MH(POPMATUKU U KOCMOJIOTYM YEPHBIX JbIP.

Perenye 3Tux 3a1a4 mo3BoiuT npeacTaBuTh BeeneHHyo He Kak Habop TUCKPETHBIX OObEKTOB,
a KaK eIMHbII CaMOOPraHM3yIOIIMICS POLIECC BBIYUCIEHUS, I7I€ Halll BOCIIPUHUMAEMBbIA MUP SIBJISI-
eTcsl JIMLIb OJHUM U3 €r0 KOHEUHBIX COCTOSTHUM.
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I'naBa 1. Apxurekrypa bbiTus: Ot Koga K CUMYJIsSIIAN

1.1. Onpenenenne «cynepMarepun»: BupryajabHo-BOJIHOBOE MoJie 6€3 Macchl M Bpe-
MeHH

UYTtoObl MOCTPOUTH 3/1aHKE HOBOW (PU3UKH, HAM HEOOXOIMM HOBBIN (DyHIaMeHT. MBI OTKa3biBa-
eMCsI OT KJIACCUYECKOTO MPE/ICTABJICHUsI O BaKyyMe KaK O MyCTOTe WJIM MTACCMBHOM apeHe JUisi COObI-
THiA. BMecTo 3TOro Ml BBOJIUM TIOHSITHE «CyNepPMAaTepPHsi» — 3TO He CyOCTaHIIMsI U HEe SHEPrusi B
MPUBBIYHOM IMIOHUMAHUH, A IEPBUYHBINA UH(POPMAIIMOHHBIN KOJI BCesleHHOM, €€ NCXOIHBIN UCXOOHbIL
K00 (source code).

Cynepmateprio MOKHO ONpeeuTh Yepes3 psijl (pyHIaMEeHTAIbHBIX CBOMCTB, KakaA0€ U3 KOTO-
PBIX TIPSIMO MTPOTUBOIIOJIOKHO aTpHOyTaM HaIllero HabIIaeMOoro Mupa:

— BuprtyanbHo-BoJHOBOI xapakTtep: CynepMmarepus CyIIeCTBYeT HCKIIOYMTENBHO Kak
YHCTOE COCTOSIHUE BEPOSITHOCTH, OIUChIBAEMOE IJ100aTbHON BOIHOBOM (pyHKIIMEH. DTO MO MOTeH-
[IUAJIBHBIX BOBMOXHOCTEH, TJie HeT (PUKCMPOBAHHBIX COCTOSIHUIA, HO €CTh OECKOHEUHBIH CTIEKTP BUP-
TyanbHBIX (prykTyanmii. OHa sIBJIsieTCsl TIpeATedell BCero Cymiero, Ho cama 1o cede He SIBJIsieTCs
«BEIIbIO».

— OrcyrcTBHE Macchl H BpeMeHH: B 3TomM 6a30BOM cJloe peaslbHOCTH OTCYTCTBYIOT KJTIO-
YeBble KOOPIVHATHI HaIllel MPoeKIMy. Macca — 3T0 Mepa MHEPTHOCTH JIOKAJIM30BAHHOTO 0OBEKTa,
a Bpemsi — IM0C/IeI0BaTeIbHOCTh U3MeHeHu. [TocKobKy cynepmaTepusi 1700aibHa, HEeM3MEeHHA U
e/lMHa (HEeJIOKaJIbHA), €1 He MPUCYILY HU JIOKAIU3alus (CaeJ0BaTesIbHO, Macca), HU U3MEHEHHe (cie-
JOBaTeIbHO, BpeMs). DTH KaTerOpyuu BO3HUKAIOT JIMIIb HA STare IeKOrepeHlru npu (hOpMUPOBAHUA
3D-peasbHOCTH.

— DJIeKTPOH-NO3UTPOHHAsI HEUTPAJIbHOCTh: Kilaccuueckas pusuka onepupyer ayaius-
MOM Matepuu 1 aHTuMatepuu. OJJHaKO B COCTOSIHUM MEPBUYHON CYNEPHO3UIIMH TAKOTO pa3fieieHus
He cymectByeT. Cyrnepross SBJISITCS UICTUHHO HEUTpasibHBIMU. [IOHATHE «dacTUlia» ¢ OnpeieNeH-
HBIM 3apsIOM BO3HHMKAET TOJBKO TOT/Ia, KOT/Ia CUCTEMa B3aMMOJECHUCTBYET C M3MEPUTEIbHBIM MPHOO-
POM WJIH CJIOKHOW CPeJIol, CXJIONbIBAsi BOMTHOBYIO (DYHKIIMIO U BHIOMpasi OIHY KOHKPETHYIO peasu-
3alIMI0 U3 MHOKECTBA BO3MOXKHBIX. [l0 akTa u3MepeHusi JIeKTPOH U MO3UTPOH MPECTABISIIOT cOO0M
eIMHOe Hepas/IenuMoe 1esioe.

— CocrosiHHe «BCEé-H-HUUTO»: DTO Hambosee ToyHoe (prIocoCcKoe ONUCAHUE CcyrepMa-
Tepun. OHa eCTb «<HMYTO», IIOCKOJIbKY JIMIIIEHA KOHKPETHBIX (PU3NYECKUX KAauecTB (Macchl, 3apsja,
MPOTSKEHHOCTH) M He MOXET ObITh BOCIIPHHSATA OpraHamMy 9yBCTB MJIM TIpuOopaMu Hampsimyio. U
OHa eCTh «BCE€», IIOCKOJIbKY COJIEPXUT B ceOe MH(POPMAITHIO 000 BCeX BO3MOXHBIX KOH(UTYpaIsIX
MaTepuu, SHEPTUK 1 3aKOHOB (PU3UKH, KOTOPbIE MOT'YT BO3HUKHYTb B Pe3y/IbTare AeKOTepeHIInU. ITO
YKCTHIN MOTEHIIMA, COIepKalluil B cede Bce Oyayliue BeeleHHbIe OHOBPEMEHHO.

Takum 0Opa3oM, cyrepMarepusi — 3TO HEJIOKAJIbHBIA, BHEBPEMEHHON M Oe3MacCOBbIl CyO-
CTpar, KOTOPBIM CITYKUT €IMHOM IIaT(pOPMOit AJisl CYIIECTBOBAHUSI BCEr0 MHOrooOpasusi pusnye-
CKUX SIBJICHUM, MPOSIBJISIIOIIMXCS B HAIIIEM TPEXMEPHOM MUpE.

1.2. MaremaTnueckuii annapar: KpanroBas teopust noJist (KTII)

Hns dopmanuzaiy TUMOTE3bl O «CyMepMaTepr» HEAOCTATOUHO SI3bIKA KJIACCUYECKOU
(busMKM MM 0OBIYHON KBAaHTOBOW MeXaHWKU. TpedyeTcst 6oJiee MOIHBIA MHCTPYMEHT — KBaHTO-
Bas Teopust mojst (KTII).

B 1011 TeOpun pyHIaMeHTaTbHBIMUA OOBEKTAMU SIBJISIIOTCS HE YACTHUIIbI, & HEMTPEPhIBHbIE MOJI4,
MIPOHU3BIBAOIINE BCE MpocTpaHcTBO. Kaskaas yacTuila Hariero Mupa (/1eKTpoH, (pOTOH) paccMar-
pUBaeTCs Kak eIMHIUYHOE BO30YkKIEHHUE, NN «BCIUIECK», COOTBETCTBYIOLIETO €Ml MOJsl.

STOT MOAXO/ UAEATHHO OIMUCHIBAET HAILY MOJEJIb:

— Cynepmarepusi ocTympyeTcs Kak eAMHOe IEPBUYHOE TI0JIe, HAXOASIIEECs] B COCTOSIHUN
7100aIbHOM CYHepPHO3UIIUH.
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— Bce n3BecTHBIE HAM YAaCTHIIB M B3aUMOJIEMCTBUS PAaCCMaTPUBAIOTCS KaK BTOPUYHBIE BO3-
OyXKIeHHs1, BOSHUKAIOIIE U3 TOTO eIMHOTO TOJISI.

LleHTpanbHBIM TOHSTHEM 37€Ch BBHICTYNaeT BOJHOBasi (pyHKuus (oOo3Hauaemasi OyKBOU
nicu). B Hamelr monenu mbl BBOAUM moHsATHe [odanpHor BonHoBoW ®yHKIMM BeeneHHol. 1o
MaTeMaTU4YeCcKoe OMUCaHKe, KOTOpPOoe COAEPKUT MH(POpPMAIMI0 000 BCEX BO3MOXKHBIX COCTOSHHUSIX
CHUCTEMbI OJTHOBPEMEHHO.

Jlo MOMeHTa JeKOrepeHIur 3Ta (PYHKIIMSI OMUCHIBAET PEabHOCTh KaK YHCTYIO BEPOSTHOCTb.
E€ MOXHO mpe/icTaBUTh B BUIE CYMMBI BCEX BO3MOXHBIX cocTosiHmii: Oomas [len = cymma o Bcem
1 (K03(ppULIMEHT _BEPOATHOCTU_1 * COCTOSIHUE 1)

KimioueBoil MOMEHT 3aKIioyaeTcst B TOM, 4TO JJO aKTa U3MepeHus 3Ta (PyHKIHS SBOJIOIMOHHU-
pYeT IUIaBHO M MpejcKasyeMo coriacHo ypaBHeHuio [lIpéaunrepa. Hukakoit ciiy4ailHOCTH BHYTpU
HeE HeT.

[TpoGnema Bo3HMKAET MPH Mepexofie K HallleMy HabmogaeMomMy MUpY. Mbl HUKOT/Ia He BUIUM
00BEKT B JIBYX MECTaX OJTHOBPEMEHHO. DTOT Mepexojl OT MHOKECTBA BOBMOKHOCTEH K OJJHON KOH-
KPETHOW PEaIbHOCTH U €CTh IpoIecc JAeKorepeHnuu. VIMeHHO OH 3acTaBisieT CHCTEMY BBIOpATh
OJIHY BETBb Pa3BUTHS COOBITUH, Jeast € JOCTYITHOM /I HAOMIOICHU .

1.3. CoiicTBa 6eccmepTusa: OTCyTcTBHE SHTPONUH U pacnanga

[NonsiTrie «OeccmepTusi», MpUMeHsieMoe K (PyHAaMEeHTAJIbHON PealbHOCTH — CyIiepMaTepuH,
TpedyeT MepeocMbICIieHrsl. DTO He OMOJIOrMYecKoe WK Jake (pu3nvecKoe 6eccMepTre OTAeIBHOTO
O00BEKTa, & COCTOSIHAE CHUCTEMBI, JIeJKAIIeH 3a MpeAeiaMH 3aKOHOB, YIPABJISIONIMX HAIIUM KOHEY-
HBIM MUpOM. KiTloueBbIMU CBOMICTBAMU 3TOTO COCTOSIHUS SIBJISTIOTCSI OTCYTCTBHE HTPOIUH, pacnaaa
Y CaMO# KOHLIETIIIMM BpEeMEHH KaK HeOOpaTHMOro IMOTOKA.

1. OTcyTcTBHE QUCKPETHBIX 00BEKTOB B OCHOBE BTOPOro 3aKOHA TEPMOIMHAMUKHY JIEKUT
TIOHSTHE 3aMKHYTOM CHCTEMBI, COCTOSIIII W3 MHOKECTBAa OTAEJBbHBIX YacTUIl. DHTporus (Mepa
Xaoca) pacTeT, HOTOMY YTO CYIIECTBYET OFPOMHOE YKCIIO CIIOCOOOB PACHONOKHUTh YaCTHIIBI Oecro-
PSIIOYHO IO CPAaBHEHMIO C MaJIbIM YKCJIOM CHOCOOOB yMOpsAouuTh uX. OHAKO cynepMmarepus 1o
OIPE/ICNICHUIO SIBJISIETCSl €JMHBIM, HEeJIOKAJIbHBIM ToJieM. B Hell HeT «vacTeil», KOTOpble MOIJIH Obl
nepemerarbcs. [IocKobKy cucTeMa eIuHa U HeJelnnMa, y He€é OTCYTCTBYeT BHYTPEHHsISI KOH(pHTy-
PallMOHHAS CJIOKHOCTB, KOTOpasi Morjia Obl Bo3pactarh. HeKoMy cMelmBaThbesl M He C YeM.

2. OTcyTcTBHE CTpeJbl BpeMeHN DHTPONNS HEpa3phlBHO CBsI3aHa CO BpeMeHeM. Mbl roBo-
UM, UTO OHA BO3pACTaeT, oIpa3yMeBasi IBWKEHHUE OT MPOILIOro K Oyaymiemy. Ho Bpems kak mocre-
JOBATeJIbHOCTh COOBITUI BO3HUKAET TOJIBKO B MPOIIECCE JIEKOTEePEeHIIMU — TPH Tepexoie OT KBaH-
TOBOU CyNEpPIO3UIMU K KJIacCuyecKoi onpezeneHHocTu. CynepMmarepus ke CylIeCTBYET BHE ITOTO
npouecca. ljist He€ HEeT HU «JI0», HU «1ocse». YpaBHeHue lIpéaunrepa, onuceBaolee SBOIOLHUIO
BOJTHOBOH (DYHKITUH, 00paTUMO BO BpeMeHH. OHO ONMMCHIBAET BEYHOE, HEU3MEHHOE ObITHE, a HE UCTO-
PHMIO C HAYAJIOM M KOHLIOM. be3 TeueHnsi BpeMeHH HeT ¥ IIPOLIECCOB AeTpaJallii.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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