ONeKTPOHHbLIN domnocodckmi xypHan Vox: http://vox-journal.org
Boeinyck 20 (nioHb 2016)
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AnHotamua: Cratbsd  INOCBAIEHA  IPOEKTy  CO3/JaHUA  MHGOPMAIMOHHOU
WHTEpPIpPeTalMi KBAaHTOBOM MexaHHMKH. ABTOpbl Tmpoekta J[[k.bab, /[Ixk.Xaptie, A.
[Maitmunarep, M.3ykoBcku, P CnekkeHnc u ap. IIpeamnosiaraercs, 4To 3Ta WHTEpIpeTALUA
IIOMOJKeT PEelIUTh psf MpobseM, ¢ KOTOPBIMH CTOJIKHYJIACh CTaHAAPTHASA HMHTEPIPETAIUs.
CTUMyIMpOBaIM BBIJIBIDKEHHE IIPOEKTa JiBa MOMEHTA: 1) IOsBJIEHHEe HOBOH 006JacTu
TEXHOJIOTUYECKUX WHHOBALMHM, C/eJaHHBIX HAa OCHOBe KBAHTOBOM Teopuu HUHQOpMAIUU
(KTH) - KkBaHTOBBIX KOMIIBIOTEPOB, KBAHTOBOU KpunTorpadguu, KBAaHTOBOH TeJIEOpTAlU U
2) y0exxaeHre MHOTUX (HU3UKOB B TOM, YTO HH(MOPMAIIMOHHAS HWHTEPIIPETAIUA YiKe
CyILlleCTBOBaJIa B HCTOPHMM (U3UKHU: B KadeCTBe TAKOBOU BBHICTYIIaJla PAHHAA BepCcHUsd
KOIIEHTareHCKON  WHTepIIpeTanuy, pas3pabaTeiBaemMass B cBoe Bpemsa H.Bopow.
O6OCHOBAaHO, YTO KPUTHUKAa IPOTUBHUKOB WH(OPMAIMOHHOTO TIOBOpOTa B cdepe
WHTEPIIPETAallu KBAaHTOBOU TEOPHH, COTJIACHO KOTOPOH 3TOT IIOBOPOT BeZleT K YCHUJIEHUIO
MO3UIUN aHTHUpeaJin3Ma B COBpPeMEHHON HayKe, He BepHa. [IpOTMBHUKM ©OBOpOTa
CMEIINUBAIOT /IBA PA3INYHBIX NOHATUA NHGOPMAIUU — TO, KOTOPBIM onepupyeT k. A.Yunep
U TO, KOTOPBIM OIllepUpoBajia paHH:AA (00POBCKas) BepCus KOIIEHTareHCKOM MHTEPIIPeTaIIH.
Vmyckaerca U3 BUJA, YTO ywiepoBckasgs uHoOpMAaIus UMesa OTHOIIeHue K
OHTOJIOTUYECKOMY AaCIIEKTy pPAacCMOTpeHHs MpoOJeMbl M Kacajach BOIPOCAa O IIPUPOJE
peasbHOCTH, B TO BpeMs Kak OOpOBCKas Kacajach OJIIHCTEMOJIOTUYECKOTO pakKypca
npobiembl. K ycunenuio antupeanmsma (K HMMaTepHAIN3My) BeleT OHTOJIOTUYECKAs
BepCHUs UCTOJIKOBAHUSA MOHATUA HHpopManuu (YHUIepoBCcKasa), HO He OOpOBCKas, UMeIIast
OTHOIIIEHUE K 3IHCTEMOJIOTHU.

KialoueBble cioBa: wuHQOpPMAalUMOHHAs HWHTepIpeTalus, KBaHTOBAasA TeOpHUA
nH@OpPMaIUH, AHTUPEATIU3M.

B nocnennue roasl HaOar0maeTcs POCT MHTEpeca K MH(POPMAIIMOHHOM TPaKTOBKE KBAHTOBOH
MexaHuku. OJHa W3 TMPUYMH — TOABJIEHHE BEChbMa YCHEIIHbIX TEXHOJOIMYECKUX JIOCTHKEHHIM
KBaHTOBOW HMH(pOPMATUKH, KOTOPOE TMPOSBISIETCS B CO3AaHUM HOBBIX TEXHOJOTHMYECKHX HOBAIIMA:
KBaHTOBBIX KOMIIBIOTEPOB, KBAHTOBOW TEJIEOPTALIMH, KBAHTOBOW Kpunrorpadpuu. Bropas npuunna —
B TOM, YTO MHOTHE HCCIICZOBATEIH CBA3BIBAIOT ¢ HH(OPMALMOHHONW MHTEpIIpeTaluell HaleKapl Ha
TO, YTO OHA IIOMOKET Pa3pelIuTh TPYAHOCTH CTAaHAAPTHON MHETEPIIPETALIMU KBAHTOBOM Teopuu. Beap
HECMOTPS Ha TO, YTO KBAHTOBAasi MEXaHHUKA SBJISICTCS OYEHb MTPOAYKTHUBHOM 1 NpEeKpacHo paboTaromeit

TeopHel, OO CHX TIOp HET OOLIeNpU3HAHHOW €€ MHTEepIpeTaluyd,  NPUHUMAEMOH BCEMHU
MCCIIEIOBATEISIMH.
B Hacrosimee Bpemsi Hauboliee  paclpoCTpaHEHHOH ABIISIETCSl  KOTIEHTareHCKas

uHTeprperanus. Ha BTOpoM MecTe HaxoIuTCsi MHOTOMHPOBas (3BEPETTOBCKast), 3aTeM OOMOBCKasl H
Jajee, ¢ OONBITUM OTPHIBOM IO TAaKOMY ITOKA3aTell0 KaK YHCIO CTOPOHHHUKOB, BCE OCTAJIBHBIE
MHOTOYHMCJICHHBIC WCTOJIKOBaHWS Teopuu. Ho B mocnemnue 1Ba nmecatwieThss XXB. B cdepe
WUHTEpIPEeTallid Haval MpOSBIATHCS HWHTEPEC K CO3JaHUuI0 HH(OOPMAIMOHHOW WHTEpPIpETaIlUH
KBaHTOBOU Teopuu. Takas MbICIb MpO3ByYaia B 4acTHOCTH, Ha 14-om MexayHnaponnom Konrpecce
10 JIOTHKE, METOJI00TUU U dpuitocopuu Hayku (Opannus, Hancu, 19-26 utons, 2011), B HECKOTBKUX
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BICTYIUICHUsIX. CIEnMaibHO 3TOMY BOMPOCY OBLT IMOCBSAINEH JOKITa] aMEPHKaHCKOTro (uiocoda
nayku JDxeddpu bada (J.Bub).

Ha mone uiccmenoBanmii mpo61eMbl HHTEPIIPETAIINN KBAHTOBOM MEXaHHUKH, TTOSIBHIICS HOBBIH
uUrpok — kBantoBas Teopust mH(popmanuu (KTH). [ns KBaHTOBOM MEXaHMKH OHa BBICTYHAeT Kak
IpUKJIaJHOE 3HaHHWE. DTO ellle HE HayKa, a CKopee 00JacTh MCCIEIOBAaHUM, IPUYEM HaXOISILAsCs B
craaun craHosneHus. Ha ocHoBe KTU pa3pabaTpiBaloTCs YIOMSHYTHIE BBINIE TEXHOJIOTHYECKUE
npunoxenus. bez KTU pazpabotka 3Tux npunoskeHuid Ob11a Obl HEBO3MOKHA.

Ho xorma roBopsT 00 WHG)OPMAIMOHHOW HWHTEPIpPETAIMH, HUMEIOT B BHAY HE TOJBKO
MPAKTHYCCKUI MHTEPEC: BBICKA3bIBAIOTCS HAIEK/IBI, YTO OHa CMOXET CII0OCOOCTBOBATH BHIPAOOTKE
aeKBaTHOW M MHTYUTHBHO IPHEMIICMON MHTEPIIPETAMA KBAHTOBOW MEXaHWKH, KOTOpas cTana Obl
OOIICTIPU3HAHHOM, TOJOKHB KOHEI[ JaBHO BEAYLIMMCS B 9TOi o6xactu auckyccusiMm. CTaBUTCS
BONpoc: «UTO MBI MOKEM y3HATH O KBAHTOBOM (pU3UKE, UCTIONB3ys NOHsATHE uHpopmanun?»’ Jloknan
Jlx. baba Ha ymomsHyTOM KOHIrpecce ObuT o3arapien Tak: “Einstein and Bohr meet Alice and Bob™?
(rme  Alice u Bob — ycnoBHble mnepcoHaXKH TpH OOCYXKICHHH KBaHTOBO-HH(POPMAIHOHHBIX
TEXHOJIOTHIf) UTO, OYEBUIHO, M BBIPAKACT CYTh OKUIAHHUIA.

Hackonbko, ogHako, caMyd 3TH OXHAaHUA onpabaaHbl? 11 Ha 4yeM OHU OCHOBBIBAOTCS?
CHavasia monpoOyeM OTBETHTh Ha BTOPOH BOMPOC, CJEIysl MHOTOYHMCICHHBIM aBTOpaM, CpEIH
KOTOPBIX €CTh KaK IMPUBEPIKEHIIBI, TAK U TIPOTUBHUKA HH(OPMALMOHHONW HHTEPIpETALMK®,

Ymo nesxcum 6 OCHOGAHUU RPOOYIHCOEHUA UHmMepeca K UHQOPMAUUOHHOU MPAKHIOGKE
K6anmoeou mexanuku?

CropoHHHKH pa3paboTKi HH(GOPMALMOHHON MHTEPIIPETALIMA OCHOBBIBAIOTCS HA TOM, YTO YK€
CYLIECTBOBajJa HWHTEPIpPETAlsi KBAaHTOBOW TEOPUH, IJIABHBIM JCHCTBYIOIIMM JIMIIOM KOTOPOM
SIBIISIACh MH(poOpMaIus. ITO KOIIEHIareHCKasi MHTepIIpeTalus B ee panHed (0opoBckoii) Bepcun. OHa
obuta chopmynupoBana B 1922-1927 rr. H.bopowm, B.I'elizenbeprom (no3unus I'eiizendepra Obina
CI0OHEE M He BO BCeM coBmagana ¢ boposckoil) m ap.* B 3To Bpems ObLI yKe MOCTPOEH
MaTeMaTHYecKuid (POpMali3M KBaHTOBOW TEOPHUHU M BBIIBUHYT PsiJl IPUHIIUIIOB, KOTOPhIE MOXKHO OBLIO
OXapaKTepU30BaTh KaK HWHTEPIPETAlHi0 3Toro ¢opmanu3ma. KoHedHo, Bce 3TO OBLIO TOJBKO
HayaJoM, IIOTOM 3Ta WHTEPIPETALHs JOCTPanBaIach, MHOTOKPaTHO 00CYX/anack, B pe3ylbTaTe Yero
NpeBpaTWIach B KOHIVIOMEPAT Pa3jIMYHbIX KOHLENIMH M B3MIAAOB. Jla y)Xe W Ha paHHEW cTaauu
CYIIECTBOBAaHUS KOTICHI'AreHCKON MHTEPIpeTallii HCTOPHKH HAYKU (PUKCHUPYIOT OTCYTCTBUE TIOJTHOTO
€IMHCTBA B3IJISIOB MEXIY €€ aBTOpaMH W IpHUBEp)KeHIaMH. HHMKakoro COBMECTHOrO TEKCTa,
MOJTOTOBJIEHHOT'O €€ TIIaBHBIMU CO3JaTEeNIsIMU, KOTOPBII MOT ObI CBUAETEIILCTBOBATH O COBIAJICHUN HX
MHEHUH, MpeJICTaBlIeHo He Obuto. HampoTwB, Tpu 3HAKOMCTBE C TEM, YTO JIO CHUX IOpP CUHUTAETCS
paHHel U paJuKaIbHOH Bepcrell KONeHrareHCKOH HHTepIpeTanyy, OpocaeTcs B I1asa, 4To €€ aBTOPhI
HE Bcerja ObUTH COTJIaCHBI APYT C JPYTOM, U JJa)Ke B CBOUX COOCTBEHHBIX BBHICKA3bIBAHHSIX HE BCErIa
ObUIM TIOCIIEI0BATEIbHBIMU.

! o MaTepuanam KoH(pepeHmn «KBaHTOBas (m3nMKa M HpUpOAa peasbHOCTH», 26-29 centadps 2010,
Oxcdopa. http://www.physics.ox.ac.uk/polkinghorne2010/home.shtml

2Bub J. “Einshtein and Bohr meet Alice and Bob”// Vol. of Abstract 14-th Kongress of Logic, Methodology
and Philosophy of Science, July 19-26, 2011 Nancy (France) p. 4

% Ha 14 Konrpecce cpeau NpUBEPKEHIIEB M cTOPOHHKKOB Obun J.Bub. “Einshtein and Bohr meet Alice and
Bob”// Vol. of Abstract 14-th Kongress of Logic, Methodology and Philosophy of Science, July 19-26, 2011
Nancy (France) p. 4 ; Spekkens Robert The Invasion of physics by Informational Theory, Op.cit, P. 12 ;
Zukovski Marek , Bell’s Theorem and EPR correlation, Op.cit, P, 12. Cpean nmpoTHBHHKOB OBUIM Takue
uccienosarenu kak Tait Morgan. The case for quantum state realism // Op.cit, P. 249 and others

4 Bohr N. Atomic Physics and Human Knowledge. N.Y, 1958. Heisenberg W. Daedalus, 87, 95, 1958
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C no3unuu paHHel BepCHM KOMEHrareHCKOM MHTEpIpEeTaliy TO, YTO B KBAHTOBOM MEXaHUKe
XapaKTepU3yeTcsl KaK COCTOSIHHE KBAaHTOBOM CHCTEMBI, HE MMEET OTHOIICHHSA K PEabHOMY MUY, a
MPEJICTaBIsIeT COOOW IJIMIp HAIIM 3HAHUS, WHOOPMAIMIO, TONYYEHHYIO B MPOIECCE H3MEPEHHS
KBaHTOBBIX CHCTEM. MHOro mo3ke mpuBepikeHel 3Tux B3ragoB Jx.b.Xaprne Belpazun oty
ycTaHOBKY Tak: «(KBaHTOBOE) cOCTOSIHME 3TO HE 0OBEKTUBHOE CBOMCTBO MHINBUAYAIBHON KBAHTOBOM
CHUCTEeMBI, a MHPOpManus, JOOBITas W3 3HAHHS O TOM, KaK CHCTeMa Obljla OATrOTOBJIEHA, W KaK OHa
MOXET OBITh HCIOJB30BaHA Ui TOTO, YTOOBI JedaTh NpencKa3aHhs OTHOCHUTEIBHO Oyaylmx
usMepenuin»®. Takylo ke, «MHPOPMAIMOHHYIO» TIPUPOLY HMEET, ¢ TOYKU 3peHUs Xaprie, W
[EHTPaIbHOE [UISI KOIEHTareHCKON WHTEpPIPEeTallid  TOHSATHE «PEAYKIHsS BOIHOBOTO TIaKeTay.
«Penykmus, mmmer Xaptie, MPOUCXOAWT B CO3HAHWHM HAOMIONATENs, M HE TIOTOMY, YTO 37eCh
OCYIIECTBIISIETCS. HEKHH YHHKaTbHBIH (PU3MYECKUil mpolecc, a MOTOMY, YTO COCTOSIHHE KBaHTOBOM
CHUCTEMBI SBIISETCS KOHCTPYKTOM HaOINIO/aTeNsi, a HE OOBEKTHBHBIM CBOMCTBOM (DH3MUECKOI
cucteMbl»®. Takoil e TOYKM 3peHMs mpuiepxkupaica u B.[eiisen6epr, oIvH M3 aBTOPOB paHHEH
BEPCUU KOTEHTareHCKoi uHTeprnpeTauud. OH u30eraq TakMX CJIOB KaK «KOJJIATNC BOJIHOBOH
(byHKUIUNY, IPEINOYUTas TOBOPUTH O BOJTHOBOHM (DYHKIIMM Kak MpeAcTaBIsoNUIel cOO0H Halle 3HaHUE
0 cHCTeMe, a KOJUTAIIC TPAKTOBAM KaK «CKadOK» BOJTHOBOUW (YHKIIMH B HOBOE COCTOSTHHE. DTOT CKAYOK
XapakTepu3yeT H3MEHCHHE B HallleM 3HAHWH, COBEPILIAIOIIEeCs TOTNa, KOTra HEeKOTOPbI (peHomeH
PETUCTPUPYETCS SKCIIEPUMEHTATOPOM (COBEpIIACTCS aKT HAOIIOICHU).

Kopoue, ¢ mno3uuuum paHHUX KOIICHTarcHLIEB KBAaHTOBAasT MEXAaHUMKA HE O BHEIIHEM,
O0OBEKTUBHOM MHpE, a O TOW HH(OPMANWH, KOTOPYIO MBI TOJIy4YaeM B pe3ylbTaTe H3MEpEeHHS
MapaMeTpOB KBAHTOBbIX cHUCTEM. VMEHHO B 3TOM COCTOSJ OCHOBHOM JyX 3TOM BepcUU
KOTIEHTareHCKON wWHTepripetannu. PakTHdecku 3TO ObUI B3NS bopa, moj CHIBHBIM BIUSHHEM
KOTOpOTO Haxomwimuch Bce ero ydenmku. Cpemu Hux — B.I'eiizenbepr, J[.Mepmun, P.lleiiepc,
Jx.A.Yunep, A.llaitnmunrep u ap.

Kak yrBepxman Aare Ilerepcen — uccienosatenb ¢uiocodckux B3rsgaoB bopa, «Korma y
bopa crpammBany, MOXKET JIM aJITOPUTM KBAaHTOBOM MEXaHUKH pacCMaTPUBATHCS KaK B KAKOM-TO Mepe
OTPaKaIOIIUHI JIEKAUIUI B OCHOBE KBaHTOBBI MUp, bop oTBeuan: «HeT HUKaKOro KBaHTOBOIO MHpa.
Ecth ToNBKO abcTpakTHOE KBaHTOBO-(pu3nyeckoe omucanue. HeBepHo mymath, 4To 3amada GU3UKU
COCTOUT B TOM, YTOOBI OTKPBIBATh, YTO COOO0M mpeacTaBisieT npupoaa. PU3nKy MHTEPECYET, YTO MbI
MOKEM CKa3aTh O PUpoE».’

Orta no3unus bopa HaxonuiIach B MOJTHOM COIVIACHH C €r0 YTBEPKICHHUSIMH O TOM YTO « BCE
MBI TOJBEIIECHBI B s3bIKe». «TpamunuonHas ¢uiocopus nmpuydyuia Hac paccMaTpUBaTh SI3BIK Kak
HEYTO BTOPUYHOE, a peajbHOCTh KaK He4YTo nepBuyHoe, — nucai [lerepcen. bop paccmarpusan 3ToT
MOJIX0J] K B3aMMOOTHOUIEHHIO MEXAY SI3bIKOM M PEalbHOCTHIO KaK HEMpOAyKTHUBHBIA. Korma emy
TOBOPHIIH, YTO (DyHJIaMEHTAILHBIM SIBIISIETCSI HE S3bIK, HO CaMa peaibHOCTh, JIeKalllas B OCHOBaHUU
a3bIKa, bop oTBewan: «Mbl Tak MOABELICHBI B S3bIKE, YTO HE MOXKEM CKa3aTh, YTO €CTh BEpX, a YTO
Hu3. CIOBO «pEaJbHOCTB» SABJSETCA TAK)KE TOJIBKO CIIOBOM, KOTOPOE MBI JIOJDKHBI Hay4HThCS
yHOTPeOIATh MPaBUIbHO»S, 3aMeTuM, 4To MHEeHHE Bopa B IaHHOM Cilydae TEPEKITMKAETCS ¢ TOYKOM
3peHus coBpeMeHHOro kocmosora C.XokuHra, yrsepxkaatomero:  «PeansHocTs (noHATHI — E.M.) —
3TO HE TO KayecTBO, KOTOPOE MOXHO HMPOBEPHUTH C IMOMOILIBIO JIAKMYCOBOH Oymaxkku. Bce uro mue
HYKHO — 3TO 4TOOBI TEOPHS TIPe/ICKa3bIBaia pe3yIbTaThl H3MEPEHUI.

ITozuums bopa, Xaptie, Takke Kak U NO3ULUs XOKHUHIa HA3bIBAETCS HWHCTPYMEHTAIU3MOM.
Bop He Obl1 maeanucToM, OH HE OTPHULAN CYIIECTBOBAHMS 3JCKTPOHOB M APYIHX BIIEMEHTAPHBIX
yactull. H3BecTHBIH ¢uszuk akagemMuk M.A.MapkoB [HMTHPYET BbICKAa3bIBaHUE JPYIrOro
oreuectBeHHoro ¢u3uka (JI.A.CnuBa), HexkoTropoe Bpems craxkupoBaBiierocs B KomeHrarene B

5 Hartle J.B. Quantum mechanics of individual systems // American Journal of Physics, V.36, Ne 8, 1968,
p. 709.

8 Ibid.

7 petersen A. The Philosophy of Niels Bohr. // Niels Bohr. A centenary volume. Ed. By A.P.French and
P.J.Kennedy, Cambridge University Press, 1985, P. 305

8 Op.cit. P. 302
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Wncturyre Hunbca bopa. Korma CnuB 3aman Bopy Bompoc, cuuTaeTr M OH, YTO MHKPOOOBEKT,
HarpuMep JIEKTPOH, CYIIECTBYeT 0OBEKTHBHO BHE HAIIEro CO3HaHMsA, bop, 1o ero ciosam, gaxe He
cpa3y nossu1 Bonpoc. Ho, nousB, on orBetmi: «Kak e uHaue ... KOHEYHO, CYIIECTBYET OOBEKTHUBHO,
BHe Hamero cosnanus»’. Jlng Bopa MHKpOOOBEKTHI ObLIM KaHTOBCKOM Bempio B ceOe. [IpaBna, B
otimune oT Kanta, bop Maiio mHTEepecoBayics TeM, YTO COOOH MpEICTaBisAeT dTa Bemb B cede. Ero
MHTEPECOBAIN PE3YJNbTaThl H3MEPEHHM U BO3MOXHOCTH Ha HX OCHOBE [eNlaTh YCICIIHBIE

nmpeacKa3zaHus.

Mexay TeM, yKe Ha paHHEH CTagull CTAHOBJICHUS KBAaHTOBOW MEXaHUKH Cpeau
KOTICHTareHIoB ObUTH U T, KTO I0JIaraj, 4YTo KBaHTOBAs MEXaHHKA BCE-TaKH O MPUpoOJe. DTO ObLIH
B3IJISIBI PEATMCTHYECKN HACTPOCHHBIX Y4eHbIX. OHHM 3HAYMTENBHO JIydIle COOTBETCTBOBAIU TOMY,
4YT0 DUHINTEHH Ha3bIBal «HAYYHBIM MHCTHHKTOM Yy4eHOro». bombinas yactb yueHbIX Oblia yOoekaeHa
B TOM, YTO KBAaHTOBBIE COCTOSHHS OIMCHIBAIOT PEATBHO CYNIECTBYIOIINE 3JIEMEHTapHbIC YaCTHUIIBL.
Bot Becbma pacnpoctpaneHHoe MHeHHE: «MHOTHE (QU3NKH HE COBCEM MCKPEHHE BBICKA3BIBAIOT CBOIO
MPUBEPKEHHOCTh KOMEHTareHCKOW HWHTEPIpeTald, B YacCTHOCTH €€ YTBEPXKACHHUI0, YTO OHa O
pesynbraTax u3Mepenuii. Ho enBa nmu KTo-HMOYAb JEHCTBUTENBHO €€ BEPUT B 3TO, U TPYIHO
MPEJICTaBUTh, YTO KTO-HHOYIh KOTHA-HUOYyAb Tak cumTan. Ceiidac moOOMYy HCCIEIOBATENIO 3TOM
IPOGJIEMBI SICHO, YTO KBAHTOBAsk MEXaHHUKA — 00 aTOMax, SJIEKTPOHAX, KBAPKaxX M CTpyHax...».

Kak ©Obl HM paznuyamiuch MEXAy COOOW B3IJISIIBI  PEATUCTUYECKA HACTPOEHHBIX
KOIICHI'areHLIEB M CTOPOHHUKOB OOPOBCKOHM BEpCHH, B OZHOM OHH, OBUIM COTJIACHBI: KBAaHTOBAs
CHCTeMa TMOTHOCTHIO ONHCHIBAeTCS BOTHOBOW (DyHKIHEH VW, mpeacTaBisttomneii coboil MaTeMaTHIecKoe
BbIpaXCHHE JJI BBIYUCIIEHHUS BEPOSITHOCTH... Ho BOT Tonbko BeposiTHOocTH dero? Ha ator Bompoc
paccMaTpuBaeMble MHTEPIIPETAllMU OTBEYAIOT IMO-PAa3HOMY: 1) BEPOSTHOCTH IOMYYEHHUS TOTO WIN
MHOTO pe3ynbTaTa NPH H3MEPEHUH COCTOSHUS KBAaHTOBOW CHUCTEMBI (YTBEp)KOAIH CTOPOHHUKHU
OOpOBCKOI BepcHU KOIEHTareHCKOM HMHTEpIpeTanuh); U 2) BEPOATHOCTH TOTO, YTO KBaHTOBAs
CHCTEMA HAXoO0umcs B 3TOM COCTOSIHUM — YTBEPKAAJIU PEaTUCTHI.

MeHsieTcst A3bIK ONMCAHUS. J[OmycTUM, MBI XOTUM ONpPENEIUTh MECTOIOJIOKEHHE YaCTULIBL.
PeanucThl TOBOPST: MBI ONpeAessieM BEPOSTHOCTh TOrO, YTO YacTHIlAa HaXOIWUTCS B JaHHOM MeCTe.
KomneHrareHIsl TOBOPAT: MBI ONpEAETSeM BEPOSITHOCTD OOHApPYIcUmyb 4acTUIly B JaHHOM MecTe B
CIIydae usmepeHusl € KOOPAUHATHI.

OnHako, peanucTuyecKas yCTaHOBKa, OyAy4YHd MHTYUTHUBHO 3HAYUTEIbHO OoJiee mpuemiieMoi
JUISL UCCIIE0BATENIEH, NOpOXK/1ajda MHOIOUYUCIICHHBIE TPYAHOCTH W NAapaJlOKChl NPU HCTOJIKOBAaHUU
KBaHTOBBIX siBIeHMU. Ilpm mepexome k «MH(POPMALIMOHHOMN» HHTEPIpPETAlMd OHU HCYE3alu.
Ilomyyanocs Tak: WIK peanusM, HO C MapajloKCaMu U U3BECTHBIMH TPYJHOCTSIMU UHTEPIPETALH, WIH
- OTCYTCTBHE TapaJloOKCOB, HO HHCTpyMeHTanm3M. Tak uto Bop BeIOpan uHOpMaHOHHYIO
VMHTEPIPETALUIO HE TOJIBKO IOTOMY, YTO €r0 HHTEPECOBAIN TOJIBKO IPEACKA3ATEIbHbBIE BO3SMOKHOCTH
Teopur. He MeHblee 3HaYEHHWE MMENO CTPEMJICHHWE KOIIEHTareHIEB M30aBUTHCS OT TPYOHOCTEH U
MapaJoKCOB PEATUCTHYECKOW HHTEPIPETALIH.

Tpyonocmu peanucmuueckoil UHmepnpemayuu

UroObl He OBITh TOJIOCIOBHBIMH, IIPHBEIEM KOHKpPETHblE mNpuMepbl. Mbl He Oynem
OCTaHaBJIMBATHCS MOJPOOHO HA TOM, B YEM CYTh TOTO WJIM MHOTO MapajJioKca M MOYeMy OH BO3ZHHKAI:

® Mapkos M.A. O Tpex MHTEpIpPETANMAX KBaHTOBOI MexaHuku. O6 00pa3oBaHUM MOHATHH OOBLEKTUBHOM
peabHOCTH B YeJI0Be4ecKoi nmpaktuke. Mocksa, 2010, ¢.96

10 Durr D. Goldshtein S. and Zanchi N. Bomian mechanics and the meaning of the wave function //
Experimental Metaphysics. Quantum mechanical Studies for Abner Shimony, Vol. One. Kluver Academuc
Publishers, Dordrecht, Boston, London, 1997, p. 25
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5THM BONpOCAM HOCBSIICHA Gonblias JauTepaTypa. Hac OymeT MHTEpecoBaTh BOIPOC O TOM, Kak C
HHUMH «CIIPABIISIACk» OOPOBCKAs MHTEpIIpeTanus . .

Hapaookc «xoma Illpeounzepa». DTOT MBICICHHBIA OSKCIEPUMEHT, W300pETECHHBIN
O.lllpenuHrepoM, TOKa3bIBaCT, YTO KBAHTOBAsS MEXAHWKA, SBIISACH YHUBEPCAILHOW TCOPHCH, W,
CJIeTOBATENhHO, JOIDKEHCTBYIOMIEH OBITH CIPaBEIMBON W UII MUKPO, W JJIST MakpoMupa, Oyaydd
MIPUJIOKEHHONW K MaKpoOMUpY, BeAeT K napagokcaM. CyTb sKcneprMeHTa B cliieAyromieM. JKuBoit KoT
MOMEIIACTCS B 3aKPBITHIN SIUK, B KOTOPOM YCTaHOBJICH CUeTYMK [ elirepa 1 o4eHb cnalOblil HCTOYHUK
paJMoaKTUBHOTO M3nydeHus. Ecnm cyeTuuk cpabaThiBaeT, OH IMPUBOJAUT B JCHCTBUE pEJie, KOTOPOES
pa3bmuBaeT aMIyiy C siIoM, yOuBarommM Kota. McTOUHUK paguanuu momo0paH Tak, 9TO CyIIECTBYET
50% maHCOB 3a TO, YTO CYETYHK | elirepa cpaboTaeT B TeUCHHE OJHOTO Yaca, M, COOTBETCTBEeHHO, 50%
IIAHCOB 3a TO, YTO OH He cpabotaer. [lomydaercsi, 4TO B TEUCHHE 4Yaca, MOKA Mbl HE OTKPBUIH
3areyaTaHHbIi SAIIUK, MBI, B COTJIACHH C 3aKOHAMH KBaHTOBOW MEXaHWKH, JOJDKHBI YTBEPXKIATh, YTO
KOT HAXOJAWTCS B CYMEPIO3UINHU ABYX COCTOSIHHN: )KUBOTO M MEPTBOTO KoTa. Kak KOT MOKeT OBITh He
JKUB Wau MEPTB, a U KUB, # MEPTB OJHOBpeMeHHO? CyIIECTBYET NPOTUBOPEUHE MEXKIY
YTBEPXJICHUEM O TOM, YTO KBAaHTOBas MEXaHHWKa YHUBEpCajdbHAa, U TEM, YTO OHA, (h)aKTUYECKH, HE
npuMeHnMa K Makpomupy. LlpeawHrep oTKasbIBaics MPUHUMATh B KadyecTBE aJeKBATHOW CTOJb
«cmyTthyo» (blurred) mozens peanbHOCTH.

CropoHHHKH WH()OPMAIIMOHHOW BEPCUHM KOMEHTAarcHCKOW HWHTEPIIPEeTallud TOBOPWIIM, YTO
HUKAaKOro MpOTUBOpedHs 37ech HET. OHO BO3HMKAET JIUILb Y PEAINCTOB, IIOCKOJIBKY T€ CUUTAIOT, YTO
KBAHTOBAas MEXaHWKa OIHMCHIBAET IOJIOKEHHUE M€ B peallbHOM MHpe. B MakpoMupe HET SBICHHA
cynepno3unuu cocrosHuid. Ho B Mukpomupe oHa ecTb. lIpocredmmii nmpumep — ABYXIIEJIECBOH
SKCIIEPUMEHT, TA€ YacTHLA OJHOBPEMEHHO MPOXOAHT Cpa3y 4epe3 ABe IeNnu. JoKa3aTenbCcTBO
CYLIECTBOBAHUS CYIIEPIIO3ULUHU — TOSIBICHUE MHTepHEePEeHIMOHHON KapTHHbI. Ecnu 11 o0bscHeHns
skcnepuMeHTa ¢ KoToM IllpenuHrepa NpUMEHATH HE PEATUCTUYECKYHO HWHTEPIPETAlUIo, a
WHQOPMAIMOHHYIO, COTJIACHO KOTOPOW KBAaHTOBas MEXaHWKa JIMIIb O HAlleM 3HaHWU, O Haleil
MHQOPMaLK O pe3yibTaTax U3MEPEHHUs, TO CIEAYyeT cKa3aTb: IOKa KOT HAXOOUTCS B 3ale4aTaHHOM
AIIMKE, B TCUCHHE Yaca, OTBEJCHHOT0 Ha paciajl YacTHIIbL, Mbl 00JIaaeM Takoi WHpOpMaLUei: KOT U
JKUB, U1 MepTB oxHoBpeMeHHO. [Ipuyem, 50% maHcoB Oyaer 3a To, 4yTO KOT kuB, a 50% , 4yTO OH
MmepTB. Ilocme TOro kak Mbl OTKpOeM SIIMK, Hama WHGOpMauus H3MEHHUTCA, Mbl Oynem c
BEPOSITHOCTBIO, paBHOW 1, 3HaTh, )XKMB KOT WM MepTB. Ho m3menutcs Tonbko uHbpopmanus. B
pealbHOM MUPE HUKAKUX U3MEHEHUHN HE MTPOU30M/IET.

Ilapaookc «Opyza Bucnepa». OTO YCIOXHEHHBIM mapagokc «kota IlpenuHrepay,
c(OpMYNHUpOBaHHbIM OJHMM M3 TBOPLOB KBaHTOBOM MexaHuku IOmxunom Burnepom. CyTb
napajgokca B ciiefyonieM. Buraep octasiseT cBoero apyra B J1abopaToOpHH, Te HAXOAUTCA SIIUK C
koToM. CaM OH ocTaercs 3a JBEpbIO 3anedaTaHHoM sabopaTtopuu. Korna npyr Burnepa oTkpeiBaeT
ALIMK, B KOTOPOM HAaXOAMTCSI KOT, OH BUIUT WJIM JKUBOTO KOTa (M HE PAcMaBLIYIOCS PaJldOaKTUBHYIO
yacTully, a, 3Ha4UT, He cpaboTaBllee pejie U He pa3OUTyI0 aMIyly C SII0M), HJIM MEPTBOTO KoTa (1
pacHaBIIyIOCS PaJMOAKTHBHYIO YacTHIly, cpaboTaBIIee pelie U pa3OUTyro aMIyiy ¢ siI0M, yOUBIIMM
kota). Eciim 1o toro, kak apyr Burnepa oTKpbUT AIMK, KOT HAaXOIWJICS AJISL HETO B CYNEPHO3HULIUH
COCTOSIHUM, TO IOCJI€ TOTO KaK OH OTKPBUI ALIMK, KOT IIEPEXOIUT B OJHO U3 COOCTBEHHBIX COCTOSHHU.
s Burnepa, Haxo[sierocs 3a JBephIo 3areyaTanHol 1abopaTopuu, KOT MO-NPEKHEMY HaXOIUTCS B
CYTIEpPIO3UIINN COCTOSHUIM: OH W KHB, M1 MEPTB OJTHOBpEMEHHO. 3HAa4YHT, I Jipyra Burnepa u camoro
Buraepa cymecTByIOT OZHOBPEMEHHO JBa PAa3IMYHBIX COCTOSHHS KOTA, ONHCBHIBAEMBIE IBYMS
pa3IMYHBIMA BOJTHOBBIMU (yHKIHAMHU. Kak 3T0 BO3MOXKHO?

11 Muorue CcoBpeMEHHBIC aBTOPHI, 3AHMMAIOIIMECS IPOOIEMAaMH KONEHIareHCKOH HHTEpPIPETaLHH,
BBICKA3bIBAIOT MHEHHUE, YTO MOpa HAKOHEI[-TO MepecTaTh YHNOMUHATh O MapajoKcax, CChUIAsICh HA TO, YTO YXK
00NBHO OHH «3ae3keHb». OCOOCHHO JoCTaeTcs MpH 3TOM mapanokcy ¢ korom llpemunrepa. Takoe mHeHUe
cnoxmwioch He 6e3 BrnusHusS C.XOKHHTa, KOTOPBIH KakK-TO CKa3all, 4TO KaK TOJBKO OH CIBIIIAT O KOTE
Ipeaunrepa, eMy XO4deTcsi CXBAaTUTbCS 3a MUCTOJET. XOKHUHI, KOHEYHO, MOMIYTHWJI. YTO KacaeTcs IpYyrux
aBTOPOB, XOTEJIOCH OBl HATIOMHHUTBH MM, YTO MMEHHO TapaJoKCHl U TPYJHOCTH PEANHCTHYECKOW HHTEPIIPETAIIH
3actaBuiiu H.bopa oTka3artbcs ot Hee.
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Kak m30aBisroTcs OT 3TOro Mmapajokca KomeHrareHipl? Kak u B ciryyae ¢ mapajiokcoM KoTa
Ipenuarepa, OHU YTBEPXKIAIOT, YTO MapajOKC BO3HUKAET IMOTOMY, YTO €0 aBTOPHI U CTOPOHHUKHU
NPUACPKUBAIOTCS PEATUCTHICCKON TPAKTOBKH KBAHTOBOW MEXaHHWKH. PeanncThl CUYHMTAIOT, 4YTO
KBaHTOBAs MEXaHWKA OMUCHIBACT COCTOSIHHE JIC]l B pEaIbHOM MHUpe. B peallbHOM MEpe KOT HE MOXKET
OBITh ¥ B ONHOM W3 COOCTBEHHBIX COCTOSIHHM (T.e. OBITH JTMOO >KHUBBIM, JHOO MEPTBEIM), H B
CYTIEPIIO3HUIINN COCTOSTHUHN (OBITh 1 )KUBBIM, H MEPTBEIM).

C TOYKHM 3peHus paHHEeH «MH()OPMANMOHHON» HHTEPHPETAIMH KAaKOrO-THOO €IMHCTBEHHO
BEPHOT'O COCTOSTHUSI KBaHTOBOM CHCTEMbI HET. BUTHEp U €ro JApYyr NMPUITUCHIBAIOT Pa3HOE COCTOSHUC
cHCTEeMe, B COOTBETCTBHUU ¢ TOW WH(pOpMmaIuel, KoTopoil oHm oOmamaroT. Boiinsg B mabopatopmuio,
Burnep o6rosnsiem cBOI0 MHPOPMAIIHIO, YBHUIEB XUBOTO (WM MepTBOro kora). Ho aTo oOHOBNEHME
HE COOTBETCTBYET KaKOMY-TMOO M3MCHCHHIO B PEallbHOM MHUPE, 3TO TOJIBKO W3MEHEHHE B 3HAHWH,
KOTOpbIM o0OnamaeT BurHep. B 00BeKTHBHOM Mupe MpH 3TOM HHYET0 HE MEHSETCS, HUYEro
MUCTHYECKOTO HE MPOUCXO/IHT.

DIIP- napadokc 6bin chopmynupoBan A.Dinmreiinom, b. Ilogonsckum u H.Pozenom®? ¢
[ENBI0 TPOJIEMOHCTPUPOBATh HEMOJTHOTY KBAHTOBOW MeXaHWkHW. OIWH W3 TJIABHBIX HPHUHIIUIIOB
KBaHTOBOW MEXaHMKM — TIPHHLMUI HEOIPEISICHHOCTH, CcopMyaupoBaHHbIi B.IefizenOeprom.
CornacHo 3TOMy NPHUHLUIY B pe3yibTaTe BO3ACHCTBUS WHCTPYMEHTOB U3MEpPEHHS Ha KBAaHTOBEHIE
CHCTEMBI HEBO3MOXKHO OJTHOBPEMEHHO C TOYHOCTHIO OMPEAETUTh 3HAYCHHE KOOPAWHATHI M UMITYJIhCa
(a Tarke BpeMEHH W SHEPTHH W JPYTHX, XapaKTePH3YIONMX KBAaHTOBYIO CHCTEMY (DH3MUYECKUX
HaOJIIOIaeMBIX, OMHMCHIBAEMBIX HEKOMMYTHPYIOUIMMHU oreparopamu). B oTinume or mMakpomupa B
MUKPOMHpPE H3MEPEHHNE N3MEHSET 3HAaUCHUE H3MEPSIEMOU BETMUNHBIL.

Atopel  OIIP-napamokca  yTBepKAajid, 4YTO COOTHOLICHHUE HEOMPEAECICHHOCTH MOKHO
«000OUTH» C TIOMOIIBIO KOCBEHHBIX u3MepeHHd. CyTh MNPEIOKEHHOTO HWMH  MBICIIEHHOTO
9KCIIEPUMEHTA cOCTosIa B cieayromeM. IlycTs y Hac ecTh J1B€ 4acTHUIbI, KOTOpbIe 00pa30BAIUCh NIPU
pacmage Tperbeil yacTuupbl. [IpoB3anMoneiicTBOBaB, OHM Pa3je€TAIOTCS B Pa3HbIE CTOPOHBI HA CKOJIb
yroaHo 6ojbioe paccTosHue. I1o 3aKkoHy COXpaHEHHUS HMITYJIbCa UX CYMMAapHBIM MMITYJbC TOJIKEH
ObITh pPaBEH HWCXOJHOMY WMITYyJIbCY WX TIPapONUTENbHHUIBI — TPEeThed dacTHibl. MMymbChl
pas3JIeTeBIIMXCSl YaCTHL, TaKUM 00pa3oM, CBA3aHBL. V3MepuB UMITyNbC MEPBOM W3 pa3ieTEBILUXCS
YacTHUIl, Mbl MOXXEM pPacCUMTaThb MMITYyJbC BTOPOH 4acTUIbl, HE BHECS HMKAKUX M3MEHEHHH B €€
nBrkeHre. OT CyMMapHOTO UMITYJIbCa MBI IPOCTO BBIYMTAEM HUMITYJIbC MEPBON YaCTHUIIBI, KOTOPBII MBI
3HAEM M3 U3MEPEHHUSL.

Tenepp MBI MOXXEM H3MEPUTh KOOPJHMHATY BTOPOH 4YacTHIBL. TakuM 00pa3oM MBI MOJTydaeM
TOYHOE 3HAYCHHWE KOOPAMHATHI M UMITYyJbCa YaCTHUIIB, YTO MPOTHBOPEYUT MPHHIUITY
HeonpezeneHHocTn [ eiizenOepra. Tak 4YTO KBaHTOBas MeXaHWKA HEIMOJHA, IMOCKOJIBKY YIaeTcs
MOTyYUTh O0IbIie HH(OPMAIUN 00 00BEKTE, UeM OHA pa3pelaeT.

Kpome Toro, aBTOpoB napajgokca He yCTpauBaio TO, YTO BEJTMYHUHA BTOPOTO M3 CONPSHKEHHBIX
MapaMeTpoB CTAHOBHUTCS M3BECTHON MrHOBeHHO. [lomyuaeTcs, yTBep)KIald OHM, YTO BO3JEHCTBHE
nepenaeTcss Ha JIOObIe PacCTOSHMA (HampuMep, W3 OJHOW TaJaKTUKA B APYryl0) ¢ OECKOHEYHO
0O0JIBIION CKOPOCTBIO, YTO IPOTUBOPEYHUT CHEUNUAIBHON TEOPUH OTHOCUTENBHOCTH DHHILTEHHA.

CTOpOHHHKH paHHEH WH(OPMAIMOHHON BEPCUH KOIIEHTareHCKOW MHTEPIIPETAITUH YCTPAHSIIOT
9TH TPYAHOCTH, YTBEP)KIas, OISITh-TAKW, YTO WX MPHUYMHA JIGKAT B XapakTepe WHTEpIpeTaruy
KBaHTOBOW Teopuu. TpyaHoctu, mnopoxaaemsle OIIP-mapamokcoM, BO3HHKAIOT TOJBKO MpHU
peaATMCTHYEeCKOW WHTEPIPETAIlHN, KOT/Ia COCTOSHHE KBAaHTOBBIX CHCTEM TPAKTYETCS KakK MPHUCYIIEe
o0bekTaM pealbHOTO MHpa. Ha camMoM Jene KBaHTOBas TEOPHS TOJBKO O HAIMUX 3HAHHUSIX O

2 Einstein A., Podolsky B., Rosen N. Can quantum —mechanical description of physical reality be consider
complete? // Phys. Rev. 47, 777-780, 1953
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pe3ynbpratax HaOmromeHwid  (u3mepenwii). (Hemapom Illpenunrep, cam BBeOmuidi TepMHH
mepenyTaHHocTs  (entanglement) cocTosHMIA, TOBOPMI O MeEpENmyTaHHOCTH 3HaHuil). Hwukakoi
nepenadn HHPOPMAIUA CO CKOPOCTHIO PaBHOH HMIIM OOJIBIIEH CKOPOCTH CBETa HE MPOUCXOTUT. MBI
JIECTBUTEIBHO Cpa3y IMOC]Ie U3MEPEHUS] UMITYJIbCa MEPBON YaCTHUIIBI 3HAEM O TOM, KaKOH HMITYJIbC Y
Bropoil. Ho 3Ta mH(pOpMamms moixydeHa HaMU W3 3HAHUS 3aKOHA COXPaHEHHS HMITYyiIbca. YTOOBI
nepeciaTh 3Ty HHGOPMALUIO IPYrOMYy YYAaCTHHUKY SKCIEPHUMEHTa WM BOOOIIE MCIIONIB30BaTh €€, MbI
JIOJDKHBI BOCTIONIB30BATHCSI OOBIYHBIM KaHAIOM CBSI3H, I/Ie OHA MEPEAaeTCs CO CKOPOCTHhIO paBHOW HIIN
MEHbBIIIEH CKOpPOCTH CBeTa. Tak YTO NPOTHBOpeuHs MeXTy KBaHTOBoM Mexanukod u CTO He
BO3HMKaeT. B oTianume OT peanrcTHYeCKOM HMHTEPIPETANNH, B KOTOPOM KBAHTOBAas MEXaHMKA
OKa3bIBACTCS HEJIOKAJIBbHOM, B KOIIEHrareHCKON «MH()OPMAIIMOHHOI» HHTEPIIPETAIMU OHA JIOKAJIbHA.

Ouenp ToyHO cutyanuio ¢ DIIP-mapanokcom Beipazun B.@ok: «OUHIITENHH MOHUMAN CIOBO
«COCTOSIHHE) ...B CMBICIIE YEeT0-TO BIIOJIHE OOBEKTHBHOTO W COBEPIIEHHO HE 3aBUCSIIETO OT KaKWX
6o cBeneHuit o HeM. OTCIOZa W TPOUCTEKAIOT €€ MapafoKCHI....B KBaHTOBOW MEXaHWKE ITOHSATHE
COCTOSIHUSI CIMBAETCS C TIOHATHEM «CBEJAEHHMS O COCTOSHUM, IIOJIydaeMble B pe3yJbTaTe
OTIpeJIeIEHHOT0 MaKCHMAIIbHO TOYHOTO ONbITa». B Hell BOTHOBas QYHKIMsSI OMHMCHIBAECT HE COCTOSIHUE
B 00BEKTHBHOM CMEICIIE, 4, CKOpPEE, CBEICHUS O COCTOSHUM» S

Ilniocot u MUHYCbL KONEH2aA2eHCKOll unmepnpemauuu

IlonBeneM HEKOTOpBIE NPEABAPUTENBHBIE WTOTH HM3JI0KEHHOro Bble. Kak MBI HBITAIHCh
MOKa3aTh, CHJIFHOW CTOPOHOH paHHeW WH()OPMAIMOHHON BEpCHHU SBISUIOCH TO, YTO OHA CHHMAaja
TPYAHOCTH KBAHTOBOM TEOpHMM W paspeliajga MHOTHE €€ TMapajiokChl. OTO HECOMHEHHOE
MPEUMYIIECTBO €€ M0 CPaBHEHUIO C PeaTUCTUUECKOM Bepcueil. 11 370, BOZBMOXKHO, OJHA U3 NPUYUH,
ouemMy
MPOUCXOAUT UH(POPMALMOHHBIN MOBOPOT B TPAKTOBKE KBAaHTOBOH TeopHH B Hamle BpeMs. [losBunnce
HaJIeKIbl Ha TO, 4TO HOBas oOmacth ucciaegoBanus — KT — cMokeT mOMOYE B MOHUMAHHH CaMOM
kBaHTOBOW Teopuu. Benmp KTU — ato kBanTOBas Teopust maHpopmammu! Ho xak MBI BHIUM, 3TO
MPEUMYILECTBO TMOKymaeTrcs joporod mneHo.  Kak yxe HEOZHOKpaTHO TOBOPUIIOCH BBIIIE,
paccMarpuBacMasl HMHTEpHpETalus SBISIETCS II0 CBOEMY XapakTepy HWHCTpyMEHTanucTcko. Ee
NPUBEPKEHILIBI OCHOBHYIO LIEJIb HAYYHOW TEOPHUH BHIAT B €€ CIIOCOOHOCTH BBIYMCISATH M YCIIELIHO
MIPEJICKa3bIBaTh HOBBIE JAHHBIE.

Ho npuuem 30ece ummamepuanusm?

[IpoTuBHUKYM BO3BpaTa K MHpopMannoHHON nHTepnperanuu H.bopa cBs3bIBaloT €ro B3risasl
HE TOJBKO C MHCTPYMEHTAJIU3MOM, HO U C MMMAaTepHUaIM3MOM. ODTO MOXKHO JIETKO YBUAETH IpPH
PacCMOTPEHUH TIPUBOJMMBIX LIUTAT U3 pabOT CTOPOHHMKOB COBepIIaromerocs nopopora’, Hanbonee
3HaYMMOM (urypoii okaspiBaercs npu 3ToMm Jx.A.Yunep. [llupoko u3BecteH yunepoBckuil Tesuc “It
from Bit” (Bce Bemm - U3 GUTOB) M €ro KOHIENIUsA “participatory universe”. Bor omHO M3 caMbIX
UTUPYEMbIX BbICKa3biBaHuii Yuiepa: «It from Bit, cuMBonm3upyer ujiero, uTo KaKAblid 3JIEMEHT
(u3MUECKOro MUpa UMEET B CBOEH OCHOBE — Ha CaMOM INTyOMHHOM YPOBHE, B OOJIBLIMHCTBE CIIy4yacB
HEMAaTepUaIbHBIA UCTOYHUK U OOBSICHEHHE; YTO TO, YTO MBI HAa3bIBA€M PEAbHOCTHIO B KOHEYHOM
cyeTe BO3HMKAaeT M3 TIOCTAaHOBKHM Oa - Hem  BOIPOCOB, Ha KOTOpBIE NPHU3BAHBI OTBEYATH

13 ADiamrreitn, b.Ilomombekuii, B.A.®ok, H.Bop, H.Pozen. MoXHO 1M cYUTaTh, 4YTO KBAHTOBO-
MeXaHUYEeCKoe omucaHue (HU3NIecKoil pearbHOCTH sBisieTcs monHbeM? // YOH, T. XVI, Beim. 4, 1935, c. 436-
457

14 Cwm., manp., Timpson C. Information, Immaterialism, Instrumentalism: Old and New in Quantum
Information// http://users.ox.ac.uk/~bras2317/iii_2.pdf
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perucTpupymoonme ob6opyaoBaHUs; KOpode, 4TO Bce (U3MUECKHE BEIIM HMEIOT HH()OPMAIMOHHO-
TEOPETUYECKOE TIPOMCXOXKIEHHE, U 4TO BCeNeHHOM 115t CBOETO OBITHS HEOOXOIUMO HAIIIE YUacTHEN ™.

Hurata roBOpHT cama 3a ceOs. IIpoBosrmamieHHass ~—MMO3WIUST HE  SIBISIETCS
MaTepUATHCTUYCCKON (WM, TI0 KpallHel Mepe, TOCIeI0BaTeIbHO MaTepraucTuieckoi). Ho mouemy
Mbl JIOJDKHBI pacCMaTpUBaTh KOHIEMIMIO Yujiepa Kak  OJHO M3 OCHOBaHUW cTposiiehcs
nH(POPMAITMOHHOW WHTepnperauu? Bems moBopoT k WHGOPMAIIMOHHOW TPAaKTOBKE BEAET HAc, Kak
YTBEPKJIAlOT €ro KPUTUKHU, K paHHUM B3IJsiiaMm bopa. Mexnay teM, Mmexay B3risanamu bopa u Yunepa
€CTh CYIIECTBEHHOE pPa3jNyuue, KOTOPOE, BO3MOXKHO, YIMYCKAIOT W3 BUJA MPOTHUBHUKUA MOBOPOTa U
paHHel KOIIeHTareHCKOW MHTepIpeTanun: bopa He HHTEpecoBaio, YTO COOOH MPEACTABISICT IIPUPOIA;
a Ymuiep Kak pa3 Ha000pOT, MHTEPECYETCs TeM, Kak ycTpoeHa mnpuponaa. OH BBIIBHTAET THIIOTE3Y O
CTPYKTYpEe MPHUPOILI, O TOM, YTO JICKUT B €€ OCHOBE B KAaueCTBE IMOCIEIHUX «KUPIUYUKOBY.
ITockompky VYwiep CcYHTaeT, 4YTO OTH «KUPIHYUKW» SBISIOTCSA KyCOYKaMH HH(pOpManuu, ero
KOHIIETIUS HE CUMTAeTCsd MaTepracTUdeckor. (XOTs 3To MOKeT OBITh W HeBepHO. Bce 3aBHCHT OT
TOTO, ymo Yuiep, IOHUMAET 1ol HHpopMarmed. Mbl BEpHEMCS K 3TOMY MOMEHTY 4yTh ITO3KE).

Kputrky nHGOpMAaMOHHOTO MOBOPOTa B TPAKTOBKE KBAHTOBOW MEXAaHMKH CMEIIMBAIOT /Ba
Pa3HBIX IJIaHA PACCMOTPEHUS — 3MHCTEMOJIOTUYECKUM M OHTOJIOTHYECKHHA. JTO KIHOYEBOH MOMEHT B
JUCKYCCHSX MEXKIY CTOPOHHHKAMH W KPUTHKaMH WH(QOPMAaIMOHHOTO NoBopoTra. bop 3aHmmancs
SMHUCTEMOJIOTUYECKO MpobaemMoil. Yuiiep — OHTONOTH4ecKoi. OTOXKISCTBIATh STH JBa acleKTa —
HenpaBoMepHo. Kak pa3 B oHTonornueckoM miane bop Obu1 peanncTom, €ciii TOBOPUTH O AUJIEMME
MaTepHaan3M — uMMarepuanuzM. OH Obul yOeKIEeH B peajbHOM CYIIECTBOBAHUHM 3IIEMEHTAPHBIX
yactun. (BcmomHuM mwmrtaty w3 pabotei  M.A.MapkoBa, mnpuBelneHHyto Bbimie! bop Obin
MHCTPYMEHTINCTOM, a HHCTPYMEHTAJIW3M M HMMaTepHaiu3M Bemu pasHele. O0e yCTaHOBKH
IPOTHUBOCTOSIT PEaIN3My, HO B Pa3HbIX OTHOIIEHUSX. IHCTpyMEHTAIN3M — B SNIMCTEMOJIOTHYECKOM, a
MMMaTepUaAIN3M — B OHTOJIOTHUECKOM.

OTOXIECTBICHUE BIHUCTEMOJIOTUYECKOIO U OHTOJIOTHYECKOIO ACHEKTOB PAcCMOTPEHUs
coBepmiaet u A. laitnmunrep, korga numier: «Mbl HAYYUIHCh Y HCTOPUM HAYKH TOMY, YTO Ba’KHO HE
JIeNaTh a3yl TaM, TJe AJs 3TOr0 HEeT OCHOBAHMH, KaK 3TO JENaIOCh B JIOHBIOTOHOBCKOW (pH3HKe,
rlie MPOBOJUIOCH HEOOOCHOBAaHHOE pa3IMYCHUE MEXKAY 3aKOHAMH MOBEICHHS 3€MHBIX M HEOECHBIX
tes. S mpeamosararo, YTO MOJOOHBIM XK€ 00pa3oM MbI HE JOJDKHBI MPOBOIUTH PA3ICIICHUS MEXKIY

PEAIBHOCTBIO U HALIMM 3HAHMEM O PEATBHOCTH, MEXKILY PEATBHOCTBIO U MH(OpMAaInein»*®.

Haitnuarep Obul Obl MpaB, TOJBKO €ciM Obl pedb [UIa O paHHEW, KOMEHTareHCKOu
«H(OPMALIMOHHOW» MHTEPIPETalMd KBAaHTOBOH MEXaHMKH. B peanncTuyeckoil TpakTOBKE Kak pa3
BIIOJIHE 3aKOHHO NPOBOIUTH paslesieHHe (pa3iuueHHe) MEXIy PeabHOCThIO M HAIlUM 3HAHHEM O
HEeil, ecaM WMeTh B BHUJIY OHTOJOTMYECKHH acleKT pacCMOTpeHHs. PealbHbIi MHKPOOOBEKT
CYIIECTBYET HE3aBUCHMO OT HAIlero CO3HAHMs, OT Halled WHpopmanuu o HeM. He HyXHO TOJNBKO
ITyTaTh ATOT OHTOJIOTHYECKUH aCIEKT C 3nucmemonouieckum. Mbpl HE MOXKEM OIUCATh TTO3HABAEMBIIT
00BeKT 0e3 OTCHUIKM K mpubopy WM HaOmomaTenmto. Mbel HE MOXEM OIUcaTh OOBEKT, KaKk OH
CYIIIECTBYET caM Mo cebe, Mbl JOJDKHBI BKJIIOYaTh B 3TO ONMMCAaHUE HAIIM 3HAHHUS O pe3yibTarax
BO3/ICHCTBHA Ha 3TOT MUKPOOOBEKT U3MEPUTEIBHOTO MpUOOpa.

Tpyonocmu unmepnpemayuu camozo NOHAMUA uHpopmayuu

l'unore3a Yunepa nociyXuwia OIHMM W3 OCHOBaHUM JUISl CO3/aHMS LIEJIOTO HAIIPaBJIECHUS B
Hayke — udpoBoil ¢usuku. B manHON cTatbe MBI He OyaeM yriayOnsITbCcs B CYIIHOCTh HU(PPOBOI
¢u3uky, THoTe3bl MG POoBOH BeenenHo# 1 T.1. ITo yBeno Obl Hac JaJieko OT Haiel npobiemMsl. [la

15 Wheeler J.A. Information,Physics, Quantum: The search for Links // Complexity, Entrophy and the
Physics of Information. Ed. By Zurec, Eddison Wesley, Redwood city, CA, P. 3
16 Zeilinger A. The Message of the Quantum. // Nature, 2005, 438:743.
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U caMa 1o ce0e 3Ta KOHIEMIUs MpEeCTaBIseT co00i Mmoka HeYTo CeKynsTuBHoe. Ho xoe Ha yem
XOTENIOCh OBl OCTAHOBUTHCS 9yTh MOIPOOHEE.

HagyneM ¢ ToOro, 4ro mpeanoyiokeHue YHIepa, COINIACHO KOTOPOMY B OCHOBE MHpa JIeXKar
«KyCOYKM» HWH(POpPMaLUM — 3TO Trumnoresa. [Ilpuyem, mMOKa COBEpPUICHHO HE OOOCHOBaHHAS.
JI.Butrenmreiin yTBep>kaai, 4To MOYTH BCE HEOPAa3yMEHHUS U B3aMMOHEIIOHMMAaHUs B GHIIOCOPCKUX
JIMCKYCCHUSIX TI0 TIOBOJY HAYKH BO3HHMKAIOT M3-3a HEMPABUIBLHOTO ynoTpebienus s3bikal’. B pamkax
o0cykaaeMoil HaMM HpPOOJIEMbl TPYJHOCTH IOPOXKIAIOTCS HEOAHO3HAUHOCTBIO CAMOI0 TEPMUHA
«uHpopManus». OHO TOJKYETCsl B CaAMbIX Pa3HbIX cMbIciax. J[aBHO CTajo JETUTUMHBIM IpU3HAHUE
CYIIECTBOBAHNUS ABYX Pa3JIMYHBIX ACIIEKTOB 3TOTO MOHATHS: CHHTAKCUYECKOTO M CeMaHTH4ecKoro. K
HHUM cJieyeT J00aBUTh eIlle OJUH aCHeKT — IIparMaTuuecKuil. 11 ecin CHHTaKCHYECKUM acleKT UMeeT
OTHOLICHHE K KOJIMYECTBCHHOMY W/HIIU CUMBOJIMYECKOMY aclieKTaM WHQOPMAIH, CEMaHTUYCCKUH —
K CMBICJIOBOMY, TO IparMaTHYECKUH — K TAKUM BEILlaM Kak I10JIe3HOCTh MH(GOpMaLuU. DTO pa3jindne
COBEPILEHHO HEOOXOAMMO YYMTHIBATh IPU aHAJIN3€ B3MIAJOB Pa3HbIX aBTOPOB M (POPMYIUPYEMBIX
UMH KOHLENIUH. YWiIep, Kak Mbl YK€ MHCalli, B CBOCH T'MIIOTE3e O CTPYKType (HyHIaMEHTaIbHOTO
YPOBHSI pEalbHOCTH, NO-BUAMMOMY, MMEET B BUAY KOIMYECTBEHHBIA U CHUMBOJIMYECKHM aCIEKThI
uHpopmaruu. B ero rumorese kycouku uH(pOpMALUH, SBISIOLIMECS IOCICIHUMH 3JIEMEHTaMHU
CTPYKTYPBI pEalbHOCTH, 3TO KyOuThl. HUKaKkol CMBICIIOBOM Harpy3ku 3TH KyOHUTHI HE HECyT. B To xe
BpeMsl BHHMMATEJIBHOE O3HAKOMJIEHME C PAaHHEW BEpCHEW KOIEHIareHCKOM MHTepIpeTaluu
MIOKA3bIBACT, YTO €€ CTOPOHHHUKH YNOTPEOISII0T TepMUH MH(pOpMALMs B APYroM cmbicie. s Hux
MHQOPMALHS — 3TO 3HAHUE, KOTOPOE UCCIIEI0BATEN!N IOIYJaloT B pe3yibTaTe H3MEpEeHuil pusndeckux
XapaKTePUCTUK KBAHTOBBIX CUCTEM. 3HAHHE, KOHEYHO, HE B OOBIIGHHOM CMEBICIIE 3TOTO CJIOBA, HO BCe-
TaKH 3HaHUE.

Moorwcem nu KTH nomouv 6 noHumanuu @OyHOAMEHMATbHLIX NPOOIEM KEAHMOBOI
Mexanuku?

To, uTO KBaHTOBasi MeXaHHKa KaK (JyHOAMEHTaJIbHAs TEOPUS «IIOMOIJIA» BO3HUKHOBEHHIO U
cranoBnennro KTH  (kBaHTOBOW  Teopuum  wHGPOpPMANMK) W  KBAaHTOBOM  WMH(POPMATUKU
(TEeXHOJIOTUYECKUX WHHOBAIMI) SIBIsIETCsI 00men3BecTHBIM (akToM. Ona BeicTynuina ocHoBoi KTHU
Ipyd CaMOM CO3JaHUHM 3TOTO HANpaBJICHHsS HCCIENOBAaHMI M B KayecTBE TEOpeTHUECKoro Oasmnca
y4acTByeT B pa3pabOTKe TEXHOJOIMYECKHX MPHJIOXKEHUH KBAaHTOBOHW MEXaHMKH — KBAHTOBBIX
KOMITBIOTEPOB, KBAHTOBOW TeNENOPTAIlMK, KBAaHTOBOM Kpunrorpaduu. Tak 4TO HAac4eT MOJIE3HOCTH
kBaHTOBOW Mexanuku 11t KTU Bce, Oosee mimu MeHee, sICHO, IO KpaliHeil Mepe B npuHnuie. Ho BoT
ecTb 1M Tpu 3ToM oOpartHas cBsi3b? Cmoxker nu nomous KTU B dopmynmpoBke anexkBaTHOM
uHTEpnpeTanuu hopMaru3mMa KBaHTOBOH MEXaHUKH?

Kak MBI TIOCTOSHHO HAallOMWHAaeM, BBICKA3bIBAIOTCS OMACEHHs, 4YTO WH(QOPMAIOHHAS
MHTEpIpeTalysi BO3BPATUT HAC K PpaHHEH, paJuKaJbHOH OOpPOBCKOW HHTEpPIIPETallMd KBaHTOBOM
MEXaHHKH, KOTOpas U CaMa-TO «TPeLInia) WHCTPYMEHTAIM3MOM, a, BBICTYIIUB B KadeCTBE OCHOBBI
HOBOI MHTEPIPETAIIUN KBAHTOBOW MEXAHHKH, €Ille OOJbIle OCIa0UT MO3HUIIUH PeaIn3Ma B HayKe.

Ha Bompoc o ToMm, ecThb JIn Kakas-nuOO MOJIb3a OT COBEPILAIOIIEroCs  MOBOPOTa, €ro
npotuBHUKU K. Tumrcon, M.TaiiT u ap. oTBeHaroT OTpULATENBHO. TUMIICOH, HAIPUMEDP, TOBOPUT O
TOM, YTO HHUYEro, KpoMe BO3BpaTa K MHCTPYMEHTAIM3MYy paHHEW KONEHrareHCKON WHTepIIpeTaluH,
5TOT TOBOPOT He HeceT'®, K ToMy ke, Kak y’e roBOPUIIOCH BBINIE, MPOTHBHUKH MOBOPOTA (KaK MBI
rojiaraeM, OIMO0YHO) CUUTAIOT, YTO OH YCHUJIMBAET TO3ULMH UMMaTEepHaIn3Ma B TPAKTOBKE SIBJICHUI
MHUKPOMHPA, TIOCKOJIbKY OMHUPAETCS HE TOJIBKO Ha PAaHHIOIO KOIEHTareHCKYI0 TPAaKTOBKY KBAaHTOBOW

17 Butrenmreiin Jlroasur. Jloruko-puuocodckuii Tpakrar. M., 2012, ¢.32

18 Timpson Ch. Gordon. Quantum Information Theory and the Foundations of Quantum Mechanics// A
Thesis submitted for the degree of Doctor of Philosophy. The University of Oxford, 2004 http://philsci-
archive.pitt.edu/2344/1/qinfandfoundsgm.pdf
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MCXaHUKHU, HO 1 Ha OHTOJOIMYCCKYIO KOHUICTIUIO YI/Inepa, KOTOpasd, Kak OHHU (He 0e3 OCHOBaHI/Iﬁ)
CUHUTAIOT «3apaX€Ha» HMMaTCpUaIn3MOM.

BreBox Tumrncona, mo xpaiiHell Mepe B TOM €ro BHje, Kak OH c(pOpMyIHpPOBaH B €ro CTaTbe
2007T., 3By4UT JIOCTATOYHO PE3KO U OMpeNeNeHHO: WH(POPMALMOHHBIA MOBOPOT O3HAYAET TOJBKO
OJTHO — HOBYIO YIpO3y pean3My. AHTUpeaan3M B ¢priocopun HAyKu OTSTh HAUMHAET HAOWpaTh CUITY.
Pannssa «uH(bOpMaImoHHas» TPAKTOBKAa KBaHTOBOW Teopuu Temeph yxke «Ha cnuHe KTU (kBaHTOBOIM
TeoprH UHQOpPMAINK)» BHOBb «BBHEIKAET» B TUCKYCCHH, puoOpeTs, onaromaps KTU, sHauntensHO
OOJIBIIYIO peCTIEKTa0eNbHOCTD. 1

BriBox xateropuden. Ho BepeH iu oH? MHoOrouncieHHbIe pabOThl GHIOCO(OCTBYIOMNX (HHU3UKOB U
¢unocooB Hayku MOCIENHUX JIET MOKA3bIBAIOT, dYTO 3TO He Tak. CeTyq Ha TO, UTO AMCKYCCHH TIO
MOBOJIy HMHTEPIIPETAIlMM KBAaHTOBOM MeEXaHUKH MNpPOJOJDKAIOTCS yxke Oosee 75 jer Ge3 ocoboro
MIPOABIDKEHUS BIIEPE], U, MBITASCH OIPENENUTh BEPHOE HAIIPABIICHUE LTSI BEIXO/A U3 ATOTO TYIHKA,
amepukaackuii prmocod Hayku Kprctodep Pykc mumier: «5 He BUXKY Opyroil albTepHATHUBBI Kak
TOJIBKO TPOBECTH TIYOOKMH aHalM3 3agad, TEXHHUK M CMBICIOB KBaHTOBOH TEOpUH HH(OPMAIHH.
JoBon mpoct u, Tymaro, HEM30EKeH: KBaHTOBAash MEXaHWKa Bcerna Obiia 00 mH(GOpMAanuu; MpPOCTO

c0061ecTBO (PU3HKOB 3206110 06 5TOM»,

[TporuBHUKN HH(OPMALMOHHOIO IOBOPOTA C CaMOro Hayajga celaad OIIUOKYy, Koria
BBICTYIIIN C KPUTUKOM NMPOEKTa Ha TOM OCHOBAaHMHM, YTO OH O3HAa4yaeT BO3BpaT K paHHEW BepcuH
KOIICHI'areHCKO MHTepnpeTaund. bopoBckas Bepcust Oblla 00 3MUCTEMOJIOTHH; OHTOJOTMYECKHX
BOIIPOCOB OHA HE Kacayiach. Touka 3peHus bopa Oblia BHOJHE PEAIMCTHYECKOM: CYIIECTBYET HEUTO.
CymectByeT TO, 4TO M3MepsaoT. Ho B ancKkyccuu mo moBoay MH(OPMAIMOHHOTO MOBOPOTa ObLia
BMeEIIaHa JpyTas THUIIOTe3a, XOTS OHa OblIa OHTOJNOTHYECKOH 1O CBOEW mpupoje. JTO, KaK yxKe
TOBOPWJIOCH BBbIIE, OblIa THIOTE3a YWIEpa, COINAacHO KOTOpPOH HHGOpMAaLus JEKUT B OCHOBE
peanbHOCTU. MccnenoBaTeny He 3aMETUIIN, YTO B IaHHOM CIIy4dae peub UIET O IBYX PA3HbIX NOHATHIX
WHPOPMAITUH.

Ecan Touka 3peHuss Yuiepa  OKaXKeTCS BEPHOH, 93TO OTKPOET MyTh JJsi  HOBOIO
MpeJCTaBIeHUs 0 peanbHOCTH. B mpoekTe JIx.baba, mis pa3paboTKu KOTOPOTO OH MOTYYHI OOJIBIIOMN
TPaHT, COJEP)KUTCS CMelas W OpPUTMHAJIbHAs TUIOTEe3a, COIJIaCHO KOTOpPOI €CiM OJHO U3 HOBBIX
NOHATHHA MpOsBIIET ce0s Ha caMoM (YHIAMEHTAJbHOM TEOPETHYECKOM YPOBHE M paldoTaeT B
(byHAaMEHTaJIbHBIX TEOPHAX, MOXHO MPEANOI0KNUTb, YTO 3TO MOHATHE ACHCTBUTENBHO HMEET
OTHOILIeHHE K Tmpupoae peanbHOocTH. J[k.bad Qopmynupyer sty rumoresy tak: «I[IpucyrcTBue
MH(QOPMALIMOHHO-TEOPETUIECKUX MOHATHH B TEOPETUUECKOW (H3MKE OTpakaeT HeuyTo IiryOoKoe,
OTHOCSIIIEECS K BOMPOCY O MPUPOJIE (PU3NYECKOM PeabHOCTHY 2t 3HAUMT MOXKHO HPENONOKUTH, YTO
€ClIi ToHsITHE MH(POpPMAIIUU BeTpeyaeTcs: B (yHIaMEHTAJbHBIX TEOPUSX O CTPYKTYpe MUPA, MOXKHO
YTBEPXkIaTh, UTO THIIOTE3a YUJUIEpPa O TOM, YTO BCE BEIU U3 HHpopMaluu — BepHa. 1 B OCHOBe Mupa
JISKUT UHPOPMALHSL.

[IpaBna, dykc yxe NpeaynpexaacT 0 TOM, YTO YUICPOBCKAas MPOrpaMma B IIEJIOM HE MOXKET
ObITh peanm3oBaHa. HaseiBas cBoro crateio “Quantum Mechanics as Quantum Information”», ou
no6aBwi B Ha3BaHue cJaoBo Mostly (rmaBHbIM 00pa3om, MOYTH). ITHM OH XOTEJ BBIPA3HTh CBOE
yOexJieHHe B TOM, 4YTO YWJIEPOBCKas MporpaMma B IIEIOM HE MPONAET: OCTAHETCS HEYTO, He
MOKPBIBAIOIICECS TOHATUEM «UH(OPMAIMKU», MOCKOJIbKY OTHOCHUTCS K camomy mupy. Ocraercs,
0JlHaKo, 0e3 OTBETa BCE TOT K€, YK€ CTABUBIIMICS HAMHU BOMPOC 00 ayTCHTUYHOCTH MOHUMAaHWUSI
Mo3UIMK YUiiepa, Ha 3ToT pa3 Dykcom.

1 Timpson Ch. Gordon. Information, Immaterialism, Instrumentalism. Old and New in Quantum
Information, 2007// http://users.ox.ac.uk/~bras2317/iii_2.pdf P. 5

2 Fuchs C.A Quantum Mechanics as Qquantum Information. Mostly//
http://perimeterinstitute.ca/personal/cfuchs/Oviedo.pdf, P.3

2 mhtm:file: // The information-theoretic turn in Quantum foundation the John Templeton foundation
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Bo3moorcnvle cuenapuu pazeumun unmepnpemayuu KeaHmMOGOU MeEXAHUKU 6 Ccyuae,
eciu UHGOpMayuoHHbLIL NOBOPOM Pealu3yemcs

MHorue wuccreaoBaTeNd OTMEYAIOT, YTO OTHOIIEHHE K HEKOTOPHIM CHenu()UIeCKUM
OCOOCHHOCTSIM KBAaHTOBOW TEOpUM B TOCICAHEEC BpEeMs W3MEHWIOCh. Ecau paHblle OHH
paccMaTpUBAIMCh KaK €€ HEeIOCTATKH, MOPOKIAIOIIe TPYAHOCTH B MOMBITKaX €€ PaIOHAIBHOTO
ucronkoBaHus, To mocie co3manmsa KT w Hadama pa3paOOTKM TEXHOJOTHUYECKHX IPUIOKEHUH
KBaHTOBOW MEXaHHKH OHM CTalM PACLEHMBATHCA KaK ee HECOMHEHHBIE JOCTOMHCTBa?., M smo mom
pe3ynvmant,, KOMOPLLIL Mbl yyce NOAYYUTLU 01A200APA COBEPULAIOMWEMYCA  UHPOPMAUUOHHOMY
nosopomy. Tak, paHbIIe CUUTAIOCh, YTO KBAHTOBAS TEOPHS OTPAaHWYMBAET HAIIM BO3MOXKHOCTH
MO3HAHWS MHpa, MPOUTPHIBasS B OTOM IUIaHE KIACCHYECKOMY B3IJISAYy Ha MHp: €CIH, CKaXKeM,
KJIaccuueckass (pU3nKa TO3BOJUIA MU3MEPATh KOOPAMHATY M HUMITYJIBC YaCTHI[ C JIFOOOW CTETICHBIO
TOYHOCTH, TO IEHTPAIBHOE JJIsi KBAHTOBOH TEOPHH COOTHOIICHWE HEOIPEeNeICHHOCTEH JIUIIaeT Hac
TaKO! BO3MOXXHOCTH. Mexmy TeM, pa3padoTKa TEXHOIOTHYECKUX MPHUIIOKEHNH KBAaHTOBOW MEXaHUKHU
BBISIBWJIA IBPUCTHYECKHIE BO3MOKHOCTH CaMON KBAaHTOBOM HEONPEICICHHOCTH.

DTO 00CTOATEIBCTBO BCENISET ONTHMHU3M B CTOPOHHHKOB HH(POPMAIIMOHHON MHTEPIIPETALUH U
HOPOXKIACT HAACKIBL, YTO B PE3YJIbTATE €€ MOCTPOCHHsI KBAHTOBAs MEXaHUKa TpaHCHOPMHPYETCS B
UH(OOPMALIMOHHYI0O TEOPUIO MHKPOMHpA, B KOTOPOM «KaKylimecs cmyinarommmu (perplexing)
KBAaHTOBbIC ()CHOMEHBI, TaKMe Kak MpolsieMa WU3MEpPEHHs M HEJIOKaIbHOCTh, MOTYT OKa3aThCs HE

TaKMMH YK TUIOXUMHI»Z,

Bo3bmem, Hampumep, KBaHTOBYH KpumnTorpaduio. CyTh 3TOT0  TEXHOJOTHYECKOTO
OPUIOKEHUSI — B pa3paboTKe CHOCOOOB COXPAHEHMS CEKPETHOCTH IepeiaBaeMoll HH(opManum,
3aIUTBl €€ OT MONbITOK MepexBara. V3 HCTOPUM WM3BECTHBI PA3JUYHbIC CHOCOOBI 3allUThI
HepeaBaeMbIX COOOIICHUI OT HECAHKI[MOHHUPOBAHHOTO HCIOJB30BaHMs. Takas Mpoleaypa Kak
mmdpoBaHie COOOIIEHUH HCIIONB30Bajach yKe B Jalekoi apeBHOcTH. Ecnu mmdp ObUT 1OCTATOYHO
HaACKCH, yAaBaJIOCh COXPAaHUTH CCKPECTHOCTH I/IH(l)OpMaHI/II/I B TCUCHUC JIUTCIIBHOIO BPEMCHU. Ho
4acTO HAXOJAWIIUCH 3II0YMBIIUICHHHKH, KOTOPbIM YAaBaJOCh pa3rajarh MH(pP U MOJTYyYUTh JOCTYI K
coo0IeHnI0. B cBsi3u ¢ 3TUM paboThI MO COBEPIICHCTBOBAHHIO METO/IOB COXPAaHEHHUSI CEKPETHOCTH
co001IeHNH BeIHCh TTOCTOSHHO.

[lonokeHne W3MEHWIOCh B JIYYINYH0 CTOPOHY IIpH TIOSBIEHWH KBaHTOBOM TEOpHH
uHpopMauy. Maes Ucronp30BaTh KBAHTOBBIE CHCTEMBI Ul MEpeJadyd U COXPAaHEHMS CEKPETHOCTH
WHQOpPMaIMK BO3HUKJIA OJarojapss HEKOTOPHIM OCOOCHHOCTSIM KBaHTOBBIX cHcTeM. CocTosiHHe
KBAaHTOBOW CHCTEMBI OIpPEIENIAETCS H3MEPEHHEM, IOCIe KOTOPOro OHa NEPEeXOJUT B APYroe
COCTOSIHME, NMpPHYEM OJHO3HAYHO NPEJCKa3aTb pPe3ylbTaThl M3MEPEHUs HEBO3MOXHO. M ecnan B
KadecTBe HOCUTeNed HH(OpMAIMK HWCIONB3YIOTCS KBAHTOBBIE CHUCTEMBI, IOMBITKA IEPEXBATHTh
cooOlieHne MpUBEAET K M3MEHEHUIO COCTOSIHUSI KBAHTOBOM CHCTEMBI, KOTOpasi M YKaXKeT Ha TO, 4TO
Takas MOMbITKa Obula peanu3oBaHa. Ilpu 3TOM H3MepeHHE HE IO3BOJSET IOIYYUTh IOJHYIO
MH(QOPMAIMIO O KBAHTOBOW CHUCTEME, H €€ HEBO3MOXHO KJIOHHPOBATh (KOMHMPOBATH), YTO JENAET MX
OUYEHb yJIOOHBIM CPEJICTBOM IS Tiepead HHPOPMAIMK U COXPaHEHHS €€ CEKPETHOCTH.

Tak 4T0, OMH N3 BO3MOXKHBIX CLEHAPUEB JANBHENUIIET0 MPEBPAIEHNsT KBAHTOBON MEXaHHKH
B TEOPHIO MH()OpMAIMM MOXXET COCTOATH B IOCTENECHHOW IMEPEOLEHKE LEHHOCTE: Te MOMEHTHI B
WHTEpIpEeTaN KBAHTOBOW MEXaHUKH, KOTOpbIe OSCIIOKOMIIM YYEHBIX Ha MPOTHKEHUH BCEH MCTOPUU
CYIIECTBOBAHUS 3TOW TEOPHH, MO/ BIHSHUEM Bce OONBIIMX YCIEXOB TEXHOJOTHMUYECKHX HOBAIIWH,
CO3JIaHHBIX Ha 0a3e KBaHTOBOW MEXaHUKH, HAYHYT CUMTAThCS JIOCTOMHCTBAMHU.

22 Fychs C.A. Quantum Mechanics as Quantum Information. Mostly//
http://perimeterinstitute.ca/personal/cfuchs/Oviedo.pdf

23 Duwell Armond. Re-conceiving quantum theories in term of information-theoretic constrains
http://www.sciencedirect.com/science/article/pii/S1355219806000906, P, 2
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Koneuno, Takoil creHapuil NMpUBEpPKEHIEB KONEHTareHCKON WHTEPIIPETallud MOXXET HE
yctpoutb. UM mo-mipeskHeMy OyneT Ba)KHO IOHATh, MOYEMY, CKa)KeM, YacTHIa B JBYXIIEICBOM
HKCIIEPUMEHTE MOXKET MPOXOAUTHh OJHOBPEMEHHO 4epe3 JBE IIeNH, MOpoKaas HHTepepeHITHOHHYIO
kapTuHy. U eciu takoe oObsiICHEHHE Tak U He OyAeT HalJeHO, BOBMOKEH JPYroil, 3HaYUTeIbHO Oolee
paguKadbHBIM CclleHapui. MOXKET TPOM3OWTH W3MEHEHHE OOBSCHUTEIBHOW CTPATeTHH B TECOPHH
MHUKpPOMHpA: Ha CMEHY Kay3aJbHOMY, IPHUYNHHOMY OOBSICHEHUIO MPHUIET APYyTras TeHASHIIHS, KOTIa He
MOJIAIONINICS  PallMOHATIBHOMY HCTOJNKOBAaHHIO J(PQPeKT OyaeT OOBABIATHCS «ECTECTBEHHBIM
(eHomMeHOM», He TPeOYIOMM 00BSICHEHHS Yepe3 YTO-TO JPYTroe.

B coBpeMeHHOW HeKIacCHUECKOW HayKe Takas TEHICHIUS XapaKTepHa IJIsi MHOTHX oOsacteit
HaygyHOro 3HaHWA. a) OHa MPHUCYTCTBYeT B CaMOW CTaHJAPTHOW  WHTEPIPETallid KBAaHTOBOM
MexaHuku. COrjaacHO 3TOM MHTEpIpEeTalli HEBO3MOXKHO yKa3aTh MPUYMUHY TOTO, IMOYEMY OJIMH U3
aTOMOB B KyCKE PaJlMOAKTHBHOTO YpaHa PaclafaeTcs B HACTOSIINN MOMEHT, a IPYTOi MPOJICKHUT He
pacmaBiuMcs enie Toicsiuu Jet. [Ipuuem, kak otMmeuaet P. deliHMaH, 7TOTO HE 3Ha€M HE TOJIBKO MBI,
He 3HaeT cama [lpupoma. Baymaemcs B 3tu cioBa. Ecnm Obl MPUYMHBI TAKOTO BEPOSTHOCTHOTO
MOBEJICHUST PaJIMOAKTHBHOTO aToMa 3Hajia [lpuposa, To cyriecTBoBaia Obl HAJEK/A, YTO M UEIOBEK
Korma-HuOy s cMor Obl 3TO MOHATH. Ho yTBepkaeHwe o Tom, uro cama llpupoma He 3HaeT 3TorO,
PaBHOCHUIBHO TOMY, YTO Pa3yMHbIX OCHOBaHMH JJIA TAaKOIr'o IIOBE€ACHUA MI/IKpOOG’LCKTa IMpoOCTO HE
CyIIECTBYET.

CrnenyeTr ynoMsHyTh, YTO aHAJOTHYHAsI CTPATETHs MPHUCYTCTBYeT B Hayke HoBoro BpemeHw,
HAaYMHAs C MOMEHTa ee Bo3HWKHOBeHHH. Kak wm3BectHo, B ¢muke [amunes m Herorona
«ECTECTBECHHBIM (PCHOMEHOM)» CUHMTAJIOCh MHEPIHAIBLHOE JBKECHUE. B OTIHYME OT apUCTOTENeBCKOM
(M3MKH, COTJIACHO KOTOPOW IS JBMKCHHS TeN HY)KHA CHIIA, B TalmJIeH-HBIOTOHOBCKOW (hH3HKe
YTBEPXKAaJIOCh, YTO PaBHOMEPHOE W TNPSIMOJHMHEHHOE IBWKCHHE Tel He Hyxknaaercs B cuie. Cuna
Hy)KHa TOJBKO JAJIs1 TOrO, tITO6I:»I U3MCHUTH xapaKTep JABWMXKCHUA — yCKOpI/ITb, 3aMCIJINTh WU
OCTaHOBHUTH €ro. TakuMm 00pa3oM, WHEPIMAILHOE JBIXKEHHE MPUOOPENIO CTAaTyC «ECTECTBEHHOTO
(eHOMeHay, He TpeOyromero oOBICHEHHS Yepe3 YTO-TO IPYToe.

OWHIITEHH pacIIMpUII TOHATHE «ECTECTBEHHOTO JIBUKEHHSD, BKIIIOUMB B HETO TO, YTO JI0 HETO
TPaKTOBAJIOCh KaK YCKOPEHHOE JBMKEHHE TeJl MO ACHCTBHUEM CHJI TpaBUTalMM. JIBH)KeHUe B Mojie
TATOTCHUS SIBISICTCS HE Pe3yJbTaTOM JACHUCTBHSA PABUTALIMOHHBIX CHJI, OHO NIPEACTAaBIIIET COOOM
JBIDKEHHE 110 WHEPLUH B HEEBKJIMAOBOM IpocTpaHcTBe. B olmelt Teopun otHocurensHocta (OTO)
rpaBUTalUsl TIepecTaeT OBITh TPUYMHON YCKOpeHHs. SIBNSSICh KPHUBHU3HOW IPOCTPAHCTBA, OHA
BBICTYIIAET, CKOpee, KaK HEKOTOPOEe OrpaHMYCHUE, HAKIaJbIBAeMOE Ha CAMO/IBIKEHHUE Tell. DHHIITEHH
npeanpuHuMan Oonbpiine ycuiusa (HE YBEHUYABIIMECS, OJHAKO, YCIIEXOM) Ml PaclpoCTpaHEHUs
CBOETO T'€OMETPHUYECKOTO TOJXO0Jla Ha BCIO (U3UKY C TeM, 4YTOOBI IOJyYUTh BO3MOXKHOCTH
HCTOJIKOBATh KaK «ECTECTBEHHBIE» U, CIIE/IOBATENbHO, OECIIPUUNHHEIE BCE COCTOSIHUS IBUKCHUSL.

PaccmaTtprBaemast TeHIEHIMS HAMETHIIACH U B APYTUX OOJIACTSIX HAYYHOTO 3HaHUA. Takoe ke
Mo Ty OOBSICHEHWE TMpenjaraloT Ham (uHamucTel B Owonormu. [leiTasck naTh pasymHYIO
WHTEPIIPETAIHIO SBICHHUIO 11E1ecO00Pa3HOCTH B XKHUBOH MpHupoje (podiaeMa, KOTOPYIO, KaK MoJiararoT
MHOTHE OMOJIOTH, KJIACCHYECKUI JapBUHU3M HE MOXKET PEelINTh), (PMHAIHUCTBI TOBOPSAT O TOM, YTO
[eIeCO00Pa3HOCTh  SABNSETCS WMMAHEHTHO TMPUCYIIEH JKUBBIM CHCTEMaM. NMManeHTHAs
1eNnecoo0pa3sHOCTh HE HYKJAaeTcsi B OOBSCHEHWH depe3 4YTo-To aApyroe. Takum oOpazom, B
MOCTPOCHUH (PHHAITMCTOB 11E1ecO00Pa3HOCTh TAKKE OKa3bIBACTCS «ECTECTBEHHBIM (PEHOMEHOMY.

Amnanornynas CUTyallusl CKJIAJAbIBACTCA U B CHUHCPICTHUKE. I/I3BCCTHO, YTO Ba)KHCHUIIICH
0COOEHHOCTRIO IIpOLCCCOB CaMOOpraHU3alMi B HCKOTOPBIX CHUCTEMax SABJIACTCA KOICPEHTHOCL,
KOOIIEPAaTUBHOC IIOBEACHHE COCTaBJIAIOMNINX HX JJIEMCHTOB. O)II/IH U3 TNIpUMEPOB IIPOIECCCOB
caMooOpranmsanuvu B HCOpFaHH‘ICCKOﬁ MIpUpOAC — OTKPLITOC BeHapOM SIBJICHUC, IOJTYYUBIICC HA3BAHUC
«TICHKH BeHapa». Ero CyTb B TOM, YTO B HNOAOIrp€Ba€MOM MHHCPAJIBHOM MaACJC (K KOTOpOMY
moAMEIIaHbI JUISI HArJIAAHOCTH aJJFOMHUHHECBBIC OHI/IJ'IKI/I) IIpu ONPEACIICHHOM KPUTHYECKOM IIEpCraac
TEMIICPATYPp MCKAY HWKHUM MU BCPXHHUM CJIOSIMU MacCjia BO3HUKAKOT YIMOPAAOUCHHBIC CTPYKTYPBI —
MEeCTUrpaHHbIC stuetiku. OHu MNpEACTaBIIAOT co0oii PE3yIbTAaT NPOUCXOAAIUX B paCCManI/IBaeMOfI
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cpelie MPOIECCOB CaMOOPTaHU3AIlNY, TIIABHON OTIMYUTEIBHON OCOOCHHOCTHIO KOTOPBIX OKa3bIBACTCS
KOTepEHTHOE TIOBEJCHHE MOJIeKyN. [IpHYuHBI KOOIEpPaTHBHOTO TOBEIACHHS MOJIEKYJT OCTArOTCS
HesicHpIMU.  «Korga HacTymaer HeycTOW4YMBOCTH beHapa, — MUIIYT MO 3TOMY TOBOXY TEOPETHKH
cunepretuku U.IIpuroxun u M.Ctenrepc, — B OAHON TOUKE MPOCTPAHCTBA MOJICKYJIBI MTOJHUMAIOTCS,
B JPYroil OITycKaroTCs Kak Mo KomaHne. (JOHaKO HUKAKOU KOMAHObL 8 OelicmeumenbHOCU «He
pasoaemcsy, HNOCKONbKY 8 CUCeMY He 6800UMCA HUKAKAS HO8As  YNOpA008auusaowdas cuid...
OTKpBITHE NTUCCUNATUBHBIX CTPYKTYP,- MPOJOJDKAIOT OHU, — IMOTOMY U BBI3BAJIO CTOJIb OOJIBINOS
YAUBJICHHE, YTO B pE3yJlbTaTe OJHON EIWHCTBEHHOW TEIUIOBOM CBSI3M, HAJOXCHHOM Ha Cioi
JKUAKOCTH, OJTHU U T€ e MOJIEKYIIbI, B3AUMOJIEHCTBYIOIIIE TIOCPEICTBOM CITyYailHBIX CTOJKHOBEHUH,
MOT'yT Ha4aTh KOTE€PEHTHOE KOOTIEPATUBHOE IBHIKEHHE (KYPCUB MO — E.M. )%,

IIpiTasgch oxapakTepu30BaThb MEXaHU3Mbl BO3HHUKHOBEHMSI KOOIEPAaTUBHOTO IOBEACHUS 3JIEMEHTOB
CaMOOPTaHU3YIOIIMXCS cucteM, Ilpuroxxun u CteHrepc roBopsT O CyHIECTBOBAHUHN «KOMMYHUKALIUI
MeXIy Monekyinamu. OnHaKo HpUpoAa M XapakTep 3TOH «KOMMYHHKAIMM» OCTAlOTCSl Y HUX He
packpeITBIMU. M TO, 4TO OHM OEpYT ATO CIIOBO B KaBBIUKU, TOBOPHUT O TOM, YTO OHHU yNOTPEOIAIOT €ro
B YHUCTO METaOPHUECKOM CMBICIIE.

bonpmas gacth CHUHEPICTUKOB MNPHHUMAIOT HEPACKPBITOCTH MEXaHU3MOB CaMOOpraHU3aluu
KakK JOJIXKHOC. BOSMO)KHO, OHU CUUTAIOT, YTO KOOIIEPATUBHOC JABUKCHUC U BOO6HIC caMOooOpranmu3anusd
SABIAKOTCA «K€CTCCTBCHHBIMHA @CHOMCH&MI/I», HE HYXXIAOIIUMUCA B 00BICHEHNH 4Yepe3 YTO-TO APYTocC.

[Ipumepbl MOXHO MHOXHUTb. BakHO OTMETHTH, OJHAKO, YTO, HECMOTPs HAa KaxKylleecs
yI0OCTBO MOCHEAHETO ClieHapus, (aKTHYECKH OH O3HAYaeT OTKAa3 OT OOBSCHEHUs, a 3HAUYUT OTKa3 OT
aTNOUKTUYHOCTH 3aKOHA OO0CMAMOYHO020 OCHO8aHUsA Jleubnuya, CUUTABIIETOCs IO CHX IOp
KpaeyrojbHbIM KaMHEM YeJIOBEYECKOTO MBILIICHHUS.

Korma-to ommH w3 Benmwkux pedopMaTOpPOB KIIACCHYECKOTO €CTECTBO3HaHWS BepHep
Iefizenbepr, yTBepKaal, YTO ACHCTBUTEIBHO PEBOIOIMOHHBIMU MPEOOpa30BaHus B HAYKE SIBISIOTCS
TOTrJa, Koraga OHHU HpI/IBOILHT K U3MCHCHUKO HC HpOCTO CO[ICp)KaHI/ISI 3HaHUA, a CprKTypBI Hamero
MBIIUICHAS. «Y4YeHBbId, — mumieT ['eli3eHOepr, — Bcerga TOTOB HAIOIHUTH CBOIO MBICTH HOBBIM
coaepxanueM. JlJis HEro...BOBCE HE XapaKTePHO KOHCEPBATHUBHOE CTPEMIICHUE IEPKAThCS TOJBKO
W3JlaBHA TPHUBBIYHBIX 00pa3ioB. IlodToMy mporpecc B Hayke OOXOAMTCS Kak NpaBuio 0e3
COTIPOTHBIICHHSI U TIpepekanuii. Jleno, ogHako, obopaunBaeTcs MHa4Ye, KOTrJja HOBas rpymma sBICHUHA
3acCTaBIsieT TMPOM3BECTH W3MEHEHUS B CTPYKTYpe MBINUICHHUS. 31eCh JaKe BBIJAIONIEcT (DU3UKH
WCIBITBIBAIOT BENUYAWIINe 3aTpydHEHHd, MO0 TpeboBaHWE H3MEHHTb CTPYKTYpPy  MBILIUICHUS,
BBI3BIBAET TAaKOE OILYIIEHHE, OYATO MOYBA YXOAMT M3-TIoJ HOr»®. OcnabieHue MO3UIMH 3aKOHA
JIOCTaTOYHOT'O OCHOBaHMs OyJeT O3HauaTh HMMEHHO TaKO€ PEBOIOIMOHHOE IMpeoOpa3oBaHUE B
CTPYKTYpPE M XapakTepe 4YEJOBEUECKOro MbIluieHus. Mmes 310 B BHIy, CleyeT B3BECUTh BCE
IIOCJICACTBUS HpeILHpI/IHI/IMaeMOI‘O miara 1 npencz[e qyeM COBepIHaTI) €ro, UCIIBITAaTh BCEC z[pyrne MCHEC
pajuKaIbHBIC TIaTH.

24 Mpuroxun U., Crenrepc U. Bpems, xaoc, ksant. M., 1986, c.55
% Teitzen6epr B. Illaru 3a ropusont. M., 1987, ¢ 197
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In a search for information interpretation of
quantum mechanics

Mamchur E.

Abstract: Article is devoted to the project of creation of information interpretation of
quantum mechanics. Authors of the project J.. Bub, J. A. Zailinger , M.Zukovski, R. Spekkens
and others. supposed, that this interpretation will help to solve some difficult problems with
which standard interpretation has collided. There are two stimulated promotions of the
project: 1) occurrence of the new technological innovations made on the basis of quantum
theory of the information (KTI) - quantum computers, quantum cryptography, quantum
teleportation and 2) belief of many physicists that information interpretation already existed
in history of physics: It was the early version of the Copenhagen interpretation developed in
the times of N.Bohr. It is proved, that criticism of opponents of information turn
according to which this turn conducts to strengthening positions of antirealism in modern
science, is incorrect. The critics of the turn mix up two different notions of information: one
belonged to Wheeler and another to Bohr. It is missed that information by Wheller relates to
ontological  aspect of consideration, as for Bohr’s - to epistemological aspect. It is
ontological concept of information (not epistemological) that leads to the augmentation of
antirealism (immaterialism) in scientific knowledge.

Keywords: information interpretation, quantum theory of information, antirealism.



