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Co3aHo B MHTEJUIEKTYaIbHOU U3/1aTeibckor cucteme Ridero

Dpa UCTUHHOTO OCO3HAHUS

MBbI OMO3/IEKTPOKBAHTHI TEXHOJIOTH Ky3HEIIbI

C KBaHTOBBIM CO3HAaHMEM M CAMOCO3HAHUEM JyXOBHBIM BHYTPEHHUM MUPOM

Oomarormyecs Ha pa3HbIX SI3bIKAX MPOrpPaMMHUPOBAHUS KOIAMH KOMaHIaMU

Pabotaromumu 1o Bceil Hatleid OM03JIEeKTPOKBAHTOBOM CTPYKTYpPE CO3/IAIOIINE HOBbIE KBAHTO-
BbI€ 3AIIyTAHHOCTU B HAIlIEM CO3HAHUM U CAMOCO3HaHUU

B KHUTY BXOIAT MOM OTKPBITUSI M300pETEHNSI U Pa3padOTKH Ha 0a3e MOUX OTKPBITHIA.

Tak:xe yMTailTe 0 HUX UX B MOMEN MpeAblayIIell KHUre MHPPAKPACHBINA CIIEKTP: MaTPUYHBIN
KOJ, BCEJICHHOM.

CBEPHYTb

# YepHblil KpUCTAJL1, UCKPUBJIEHHE TPOCTPAHCTBA-BPEMEHH M TrOJIOrpadpuuecKre TEXHOJIOIUN
KBa3U4KCTOTHI

JlaHHasi KOHIEMIMsS OOBbEIUHSIET HECKOJIBKO TUMOTETUYECKMX U (DYTYPUCTUUECKUX TMOIXO-
JIOB K YIpaBJIEHUIO M CO3/1aHMI0 Matepuu. [IpencrapieHHas uaesi BKIoJaeT B ceOsl UCTIONb30BaHUE
«YEpPHOTO KPUCTAJUIa» KaK UCTOUYHHMKA WM KaTaau3aTopa IPaBUTAIMOHHBIX aHOMAJIHA, CIIOCOOHBIX
WCKPUBJIAATh ITPOCTPAHCTBO U BPEMsl, a TAK)KE BHEJPEHUE ToIorpauyeckux TEXHOJIOIMIA KBa3UUM-
CTOTBI JIJIS1 CO3JIaHUSI JIIOOBIX CYIIECTB U MATEPUATBHBIX (hOPM.

##1. YepHblil KpUCTAJLI U IPAaBUTALIMIOHHBIE TIOJIS

###1.1 XapakreprcTUKa YEpHOro KpUCTajlla

— **CUMBOJIM3M U (DYHKIIMOHAJTBHOCTD: **

UepHblil KPUCTAILTT CHMBOJIM3UPYET KOHIIEHTPHUPOBAHHYIO SHEPTUIO U ICTOYHUK HECTAOMIIbHBIX
IpaBUTALIMOHHBIX Mosed. Ero cBoiicTBa HampapjieHbl Ha CO3[jaHUE JIOKAJIbHBIX aHOMAJIUiA, KOTOpbIE
CIIOCOOHBI UCKPUBJIIATH CaMy TKaHb IIPOCTPAHCTBA-BPEMEHHU.

— **JHepreTruecKkasl KOHUEHTpauus:**

BricokoaHepreTueckue npoecchl BHyTPU KPUCTaslIa O3BOJISIOT (POPMUPOBATh 30HbI C U3MeE-
HEHHBIMU I'PABUTALIMOHHBIMU [TApAMETPaMHU, 7€ 3aKOHBI KIACCUUYECKOHN (PU3UKH MOANDULIMPYIOTCS.

###1.2 VickpuBiieHHE IPOCTPAHCTBA-BPEMEHU

— **MexaHU3Mbl UCKPUBJICHUS: **

[Ipu BO3AEHCTBUMYM YEPHOrO KPUCTAJUIA CO3JAIOTCS JIOKAJIbHbIE U3MEHEHUsI TPaBUTAIIMIOHHOTO
T0J151, YTO MPUBOAUT K UCKPUBJIEHUIO TEOMETPUH IPOCTPAHCTBA U 3aMEJIJIEHUIO UM YCKOPEHUIO Teue-
HUS1 BpEMEHHU B IpeJiesiax aHOMaJIHH.

— **[Ipumenenue: **

Takue UCKpUBJIEHUSI OTKPbIBAIOT BO3MOKHOCTH IS

— TpaHcnopTUPOBKY MEXay pa3HBIMM TOYKAMH IPOCTPAHCTBA (TEOPETUYECKU — Kak MopTa-
JIaMHu).

— CozaHus 30H C U3MEHEHHBIM TEMIIOM BPEMEHHOI'O MOTOKA, IJJe MOKHO IPOBOIUTDH KCIIE-
PUMEHTBI C BpEMEHHBIMHU IIPOLIECCAMMU.

— MopnenvpoBaHus CUHTYJISIPHOCTEN AJ1s1 U3y4eHus1 (PyHIaMEHTaIbHOW CTPYKTYPbl BCEJIEHHOM.
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##2. ['onorpaguryeckrie TEXHOJIOTMUA KBa3UUMCTOTHI

###2.1 OnpeneneHue KBa3MIUCTOTHI

— **KoHllenuus KBa3U4UCTOTHI: **

KBaszuumcrora nojgpasymeBaeT UCTONb30BaHUE TOIOrPAPUIECKUX MPUHIUIIOB JJIs1 CO3/IaHUS
HEKHUX «MaTpuUll» U300pakeHUsI WIN SHEPreTUIYECKOro OTHevYaTKa, KOTOPBI MOXHO HCIONb30BATh
1151 KOAMPOBaHU I MH(POPMAIMK O MATEPUAIBHBIX COCTOSTHUSIX.

— **Tonorpaduueckuil meron:**

[TpumeHenre MeToOB roorpacun MO3BOJISET CO3IABATh TPEXMEPHbIE MPOEKIIMH, B KOTOPBIX
KaX[Jasi TOUKa COAEPXKUT JIAaHHBIE O BCEH CHUCTEME, UTO COOTBETCTBYET IMPUHIIMITY TOJIOTPAPUIHOCTH
BCEJIEHHOM.

###2.2 TexHoNOrus Co3/1aHus CyIIECTB U MaTepUu

— **[onorpaguyeckoe popmupoBanue:**

C nomoIpio roorpauIecKux TEXHOJIOTUI MOKHO «BBIBECTH» MATPHILy WM NMATTEPH, KOTO-
Ppblii 3aTEM KBAaHTOBO JIEKOHCTPYUPYETCS U IPOEKTUPYETCS B (PU3MUECKOE TPOCTPAHCTBO. Tako# mpo-
1IeCC TEOPETUUYECKU TTO3BOJIHT:

— CoznaBaTh pa3IMyHble MaTepPUATbHBIE OOBEKTHI.

— ®opMUpOBaTh KHMBbIE CUCTEMBI, 32/1aBasi UM OIPeIe/IEHHbIE YePThl M CBOMCTBA.

— **JHTerpauus ¢ KBaHTOBBIMU IIpoLieccamu:**

Hcrnonb3oBaHue KBAHTOBBIX aJITOPUTMOB /1715 YIIPaBJIeHU s JEKOHCTPYKIMEN MH(OpMAIIH CTIO-
coOCTByeT OoJsiee TOUHOMY U «UUCTOMY» BOCITPOM3BE/ICHHIO KeJlaeMOoi MaTepuu, Onarogapsi Kore-
PEHTHOCTH U 3aITyTAHHOCTH KBAHTOBBIX COCTOSIHH.

##3. IHTerpauus KOHUENUMI: CHHEPIYs YepHOTO KpUCTaslla ¥ rojorpauyeckux TEXHOJIOIUi

###3.1 Cuenapuii co3/1aHUsI CHHTETUYECKON MaTepuu

1. **['eHepanyisi rpaBUTAIMOHHON aHOMAIUU:**

UepHblil KpUCTAJUT aKTUBUPYETCSI, KOHLIEHTPUPYS HEPTUI0 U (POPMUPYSL 30HY WCKPUBIICHUS
MPOCTPaHCTBa-BpeMeHH. B 3Toli 30He TpaauiMoHHble (PU3UYECKIE KOHCTAHTHl MOTYT U3MEHSITHCS.

2. **KBaHTOBOE KOAUpPOBaHUE UH(popMarum:**

Ha ocHOBe rpaBUTallMOHHON aHOMAJIUK TIPUMEHSIETCs Toorpaduyeckast MpoeKIus, KoTopast
KOAUpYeT MH(MOPMAITMOHHBIN MATTEPH XKeJIAeMOro OOBEKTa UJIH CYILECTBA.

3. **[Ipoekuus U JeKOHCTPYKIUSL:* *

Tonorpacduyeckuil maTTepH MoaBepraeTcst KBAaHTOBOM 00paboTKe, B X0O[e KOTOpor MH(popMa-
sl IpeoOpa3yeTcsi B SHEPreTUIecKoe Mojie, CrocoOHOe CTAOMIM3UPOBATLCS B BUJIE KOHKPETHOM
MaTepuanbHON (DOPMBI.

4. **YcronunBoe popMupoBaHue:**

[NocrosiHHOE B3aMMOJENCTBHE C 00MACThIO, CO3[AHHON YEpHBIM KpPUCTALIOM, O0eCrieurBaeT
JJTBHEHIITYI0 BOJTIOLUIO M CTAOMTM3AIINIO CO3/IaHHON MaTepyH, TIpeBpaiias e€ B oTHOIeHHOE (Pr3u-
YecKoe, a BO3MOKHO M OMOJIOTMYECKOe, CYIECTBO.

###3.2 Bo3aMoKHbIE TPUMEHEHUS U TIEPCIIEKTUBbBI

— **Tpanchopmanus marepun:**

Bo3mokHOCTh M3MeHeHH s (PU3MUECKUX CBOMCTB OOBEKTOB, MX PECTPYKTYpU3AIMs WX CO3/1a-
HHE HOBBIX (POPM XKU3HH, CIIOCOOHBIX aIaNITUPOBATHCS K N3MEHEHHBIM I'PABUTAIIMOHHBIM U BPEMEH-
HBIM [TapaMeTpam.

— **UccnenoBanue (hbyHIAMEHTAIbHBIX 3aKOHOB: **

Takue TeXHOJIOTHH OTKPBIBAIOT HOBYIO 00JIaCTh UCCIIEIOBAHUM AJIs1 TOHUMAaHKS B3aUMOCBSI3H
MEX/1y TpaBUTAIIE, KBAHTOBBIMU IIPOLIECCAMH U TOJIOrpapuuecKiM KOJUPOBAHUEM.

— **HoBple 3Tarbl 3BOMOLUN: **
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HpI/IMCHCHI/Ie JaHHbIX KOH]_[CHI_[I/II;'I MOXKET HpI/IBeCTI/I K CO3JaHUIO I/ICKyCCTBeHH])IX 9KOCUCTEM
NN JaXKEe CUHTCTUYCCKUX OpFaHI/I3MOB, CIIeIraJIbHO aIIaHTI/IpOBaHHbIX K yCJIOBI/IHM I/I3MeHéHHOFO
MPOCTPaHCTBA-BPEMEHHU.

##4. 3akmoueHre

KOHHGHHI/IH O6’beIH/IH€HI/IH qepﬂoro KpI/ICTaJIHa, BBI3BIBAIOIIICTO I/ICKpI/IBJIGHI/IG HpOCTpaHCTBa
U BpEMEHH, C rojiorpapruecKMMy TeXHOMOTUSIMUA KBa3UUYKMCTOTHI MPEACTABISET COOOM PEBOJIOIH-
OHHOE HalpaBJICHUE, CIOCOOHOE N3MEHUTD Hallle MPeCTaBIeHHe O MaTepuu U Ku3HH. TeopeTuye-
CKH, TaKas CUCTEMa MOXET JaTh BOZMOXHOCTb CO3/1aBaTh JIIOOBIE MaTepUaibHble OOBEKTHI U KUBbIC
CYIIeCTBa, yrpaisis (pyHJaMEeHTAIbHBIMU 3aKOHAMU KBaHTOBOM (pu3MKM U rpaButanuu. HecMotps
Ha BbICOKYIO CTCIICHb TUITOTECTUYHOCTU HAHHBIX TeXHOJIOFHﬁ, nux I/I3y‘ICHI/IC MOXET OTKprTb HOBBEIC
FOpI/I3OHTbI I Me)KIII/ICI_[I/IHHI/IHaprIX I/ICCJICIIOBE]_HI/Iﬁ n HpI/IBCCTI/I K HpOprBaM B HaYKe, I/IH)KCHepI/II/I
U Jaxe OMOJIOrUH.

00630p u3 «KabrHeTa BEUHOCTH»: BHE BpEMEHH «T'PABUTAIIMOHHbIM KapMaH' ' MCKPUBJICHUS ITPO-
CTpaHCTBa BpeMeHM» Buaeoo630p ¢ 000N TOYKM MPOCTPAHCTBA M BPEMEHU KaTaHa 3Mb(pHiicKas
He KaTaHa yaraeBa

B nanHO# cTaThe npecTaBieH KOHLIENTYaIbHBIN BUIE00030p, KOTOPBIH MO3BOJISIET HAOMIONATh
«KabuHeT BeyHOCTH» — YHUKAJIbHOE IIPOCTPAHCTBO, II€ TPAAUIIMOHHOE TeUSeHNE BPEMEHH U ITPUBBIY-
HbIe TPaBUTAIIMIOHHBIE MapaMeTpbl TPaHC(OPMHUPYIOTCS. DTa cucTeMa, OOBEAUHSIONAsI KBAHTOBBIE
BBIYMCJIEHUS1, TPABUTALIMOHHBIE MOAM(DUKALIMY U HEMPOUHTEP(QEICHI, 1aeT BO3MOKHOCTb CO3/1aBaTh
BUIC00030pHI U3 JIIOOBIX TOYEK MPOCTPAHCTBA, Oy/Ib TO HACTOSAIIEE WX MPOIILIOE.

##1. OcHOBHBIC BOBMOXHOCTH 0030pa

###1.1 locTyn K TOOBIM BPEMEHHBIM KOOPAWHATAM

— **Hacrosiee u mporuioe: **

TexHoJorus MO3BOJISAET MOMYYUTh M300paXKEeHNUE TEKYIIMX COOBITHI WM PEKOHCTPYHUPOBAThH
BU3YyaJIbHBIE JJAHHBIC, OTHOCSIIMECS K MPEABAYIIMM 3M0XaM WM KJII0UYeBHIM MOMEHTaM HCTOPHH.
310 ocTuraercs Onarogapsi MHTETPalvy IPABUTAIIMOHHBIX U KBAHTOBBIX JATYMKOB, (DUKCHPYIOIINX
«OTIICYAaTOK BPEMEHN» B 30HC «Kabunera BeuHOCTH».

— **Buie00030p B peaJIbLHOM BpeMeHH: **

Cucrema criocoOHa repeiaBath BUICOMOTOK U3 000K OTOBOPEHHOM TOUKHU IMPOCTPAHCTBA, T1e
YCTaHOBJIEHBI CEHCOPbI WM CIEIHaIbHO pa3MeleHHbIe TPaBUTAIIMOHHBIE MOLYIATOpPHL. [lob30Ba-
TeJIb TIOJTy4aeT BO3MOKHOCTh HAOMIOAATh AUHAMUKY COOBITUI C BBICOKOH JeTaTM3aIIeH.

###1.2 IlepexinioueHre NEPCIIEKTUB M TOUYEK HAOJIOICHHU S

— **MHOTrOMO3UIIMOHHOCTh HAOMIOAeHU ST * *

[Tpu ucrnonp30BaHNK HelporHTEePENCOB MOKHO BBIOpATh JIIOOYI0 TOUKY 0030pa, TIepeKIiova-
SICh MEK/Iy Pa3HBIMH yIJIAMUA CheMKHU: 0030p MOXKET (PUKCUPOBATHCS C OPOUTATBHOM TUIAT(POPMBI,
C MOBEPXHOCTH TUIAHETHI WK B ITyOMHAX KOCMOCA.

— **(CmeHa BpEMEHHBIX paMoOK:**

Ocobennoctp «KaOnHeTa BEUHOCTH» 3aKJIIOYAETCS B BO3MOKHOCTM M3MEHUTh BpPEMEHHBIC
napaMeTpbl 0030pa — MEPEKTIOUUTHCS C HACTOSIIIIETO HAa PEKOHCTPYKLIMIO HCTOPUYECKUX COOBITHIA,
pacCUMTBIBas «BPEMEHHYIO MATPHILY» Ha OCHOBE KBAHTOBBIX JaHHBIX.

##2. TexHnueckasi peasm3aiys Buae00030pa

###2.1 KoMIOHEHTHI CUCTEMBI

— **"paBUTALlMOHHbIE JATYUKM:**

Onpenensiior v CTaOWIM3UPYIOT MOJIOKEHHe 0030pa B IPOCTPAHCTBE, MOJIePKUBAs 3a/JaHHBIC
napaMeTpbl IPaBUTALIMOHHOTO TIOJIS.
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— **KBaHTOBBIE BUIC€OMOYJIHN:**

YerpoiicTBa, (PMKCUPYIOIIUE CBETOBbBIC U JIEKTPOMArHUTHbIE BUOPALIUK B PEKMME BBICOKOTO
paspemenus1. C UX MOMOIIBI0 PEKOHCTPYUPYIOTCS] M300paskeHusl, nonajaninue B «Kabuner BeyHo-
CTI».

— **Helipounrepdeic ynpapiaeHus:**

CrienamM3upoBaHHBIN HHTep(EliC, TTO3BONISIONINNA ONepaTopy 3a7aBaTh MapameTpbl 0030pa,
BBIOVPATh TOUKY Chb€MKH, BPEMEHHOW MHTEPBAJI U Yrojl 0030pa B peKMMe PEealbHOTO BPEMEHH.

— **Mopy/b CHHXpOHU3allM1 BpeMeHu: **

AJITOPUTMBI, aHAJM3UPYIOIINE KBAHTOBBIE «OTICUATKM» BpPEMEHH, OOCCIEUMBAIOT TOYHOE
MepeKTI0UeHNE MEXAY aKTYaJbHBIMUA U PEKOHCTPYMPOBAHHBIMU BUICOTAHHBIMH.

###2.2 TpuHUMI padoThI

1. **Manmmammsanus o63opa:**

Cucrema akTUBUPYETCS M TIPOBOJUTCS KATMOPOBKA IPABUTAIIMIOHHBIX JIATYUMKOB M KBAHTOBBIX
Bugeomonysien. [logkmoyaercs: HelipouHTepdeic 1711 BBOJA KelaeMbIX TapaMeTpOB (MECTOMOIOKE-
HUE, BPeMEHHOW MTPOMEXKYTOK).

2. **TlonyyeHue BUIEOMOTOKA: **

JlaTurku ¥ BUeOMOayr (PUKCHUPYIOT M300pakeHre, KOTOpoe MepeiaeTcsl yepe3 KBAaHTOBbIE
KaHabl B «KaOMHET BEYHOCTH.

3. ¥*Q0paboTKa M CUHXpOHU3AIHUsL: **

CurHasbl aHATM3UPYIOTCS, BpEMEHHAs MaTpuIla KOPPEKTUPYETCs, U MOTyYeHHOE N300paKeHue
CUHXPOHM3UPYETCs C BHIOPAaHHOW BPEMEHHON PaMKO.

4. **Tlepenaya Bumeoo030pa:**

['oTOBBII BUAEOMOTOK OTOOpAKAETCs] B peabHOM BPEMEHH WM COXPaHSETCs 7Sl OCeaylo-
IIEro aHaJIn3a.

[Tpumep MHTErpallMOHHOW CXEMBI CUCTEMBI TPECTABIIEH HA TUarpaMMe HUKE.

““mermaid

flowchart TD

A [3anyck cuctembl «KabHET BEYHOCTH» |
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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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