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Reality and Objectivity in Quantum Mechanics

The central philosophical theme in quantum mechanics discussion is its type of reality. The
discussion gives rise to the so-called paradoxes of quantum mechanics and the myth of the
special role of observer. The right view on quantum mechanics is connected with adequate
formulation of postulates of M.Born. They are the central postulates of quantum mechanics.
They introduce probability into the concept of state and into quantum mechanics in general
and give wave-particle duality for behavior of quantum objects. The central point is the
assertion that the state of a quantum system is determined by distributions of the probabilities
of values of measurable quantities, not by the values themselves. It demands a significant
change in the measurement operations from classical mechanics: one needs a sufficiently
large series of measurements to get the distributions of the probabilities that define the state
of a system in quantum mechanics. One cannot identify the state with a single act of
measurement, either before or after this act. Then all the paradoxes vanish (they exist only
for Copenhagen interpretation), and the special role of the observer or consciousness no
longer appears here. Thus, quantum object and its states exist objectively, regardless of
measurement and observer, i.e. we have object (not structural) realism. However this mode
of existence has no visual images.

PeasbHOCTb 1 00bEKTUBHOCTH B KBAHTOBOH MeXaHUKe

HentpanpHas uiocodckast TeMa B KBAHTOBOM MEXaHHKE — OOCYKJICHHE OTBEYAIOIIETO
el Tuma peanbHOCTH, KOoTopoe HauuHaerca 90 ner Hazan crnopoMm bopa u DifHmuTeliHa U
MPOJIOJIKAETCS 10 CUX MOP. DTOT CIOP MOPOKAAET TaK HA3BIBAEMBIE «I1apaloKChl» KBAaHTOBOM
MEXaHUKM U MU} 00 ocoboil ponu HaOmonaTens, a TakkKe MHOMXECTBO «HHTEpIpeTaluit
kBaHTOBOM MexaHuku» K.Ilonmep (B 1930-x) pa30uin ux Ha Tpu ceMeicTBa, CBsI3aB IEPBbIE JIBA
CO CHOpSIIMMH Mexay coOol «komeHrareHuamu» (uaep H.bop) u «aHTUKONEHrareHamm»
(mpmep A.DWHINTEWH), B Ka4eCTBE TPETHETO0 OH BBIACIWI HE OOpaIalomuX Ha 3TH CIOPHI
BHUMAaHHE «paboTaomux GU3NKOB». [ 1aBHBIM BOIIPOCOM, IO OTBETY Ha KOTOPBIA pacXoIHINCh
JIB€ NEpBbIE, ObLJI BONPOC O CYLIECTBOBAHUU COCTOSIHUS KBAHTOBOM YaCTHUIbl O MU3MEPEHUS:
NIEpBBIE J1aBAJIM HA HETO OTPHUIATENIbHBIM OTBET, BTOPbIE M0JIOKUTENbHBINA. K 3TOMY no0aBmsics
BOIIPOC O TIOJHOTE (3aKOHYEHHOCTH) KBAHTOBOW MEXAaHMKH. 3JIeCh IEpBbIE YTBEP)KIAIOT €€
«TOJTHOTY», @ BTOPBIE €€ OTPHUIIAloT. S oTHOIIY celsl K TPEeThUM — «paboTarmumM Gpusukam» 1 B
[1; 2] maro oTBeHarollyl0 MX CHOco0y paboThl «TEOPPUZUUYECKYIO» «UHTEPIPETAINIO» B BUIC
CUCTEMbl IOCTYJATOB, KOTOPbIE COCTABJISIIOT OCHOBAHMSI KBAaHTOBOM MEXaHUKU U 337al0T €€
0a30BbI€ MOHATHUS. 3/1€Ch Ja€TCs SUHIITEHHOBCKUI OTBET Ha MEPBbII BOIPOC U KOIEHIareHCKUn
— Ha BTOpoi. OHa cBOOOJHA OT U3BECTHBIX «IIapaJ0KCOB», KOTOPbIE CYLIECTBYIOT TOJIBKO JUIS
KOIEHIareHCKoi uHTeprperauuu. [J1aBHBIM B Hel sBigeTcs (POPMYIHPOBKA IOCTYIATOB
M.bopHa, B KOTOpBIX BBIJEISAIOTCA TPU CBS3aHHBIX MEXIy coOoi myHkTa: 1) cocmosnue
K8AHMO0B020 00beKkma 3a/1aeTCsl He 3HAUEHUSIMU COOTBETCTBYIOIIMX MU3MEPUMbBIX BEJIMYMH, a UX
pacnpedeneHuamu  eeposmuocmeli  (BKJIIOYash TapHbIE). OTO  TO3BOJSET  OMHCHIBATh
KOPIOCKYJISIPHO-BOJIHOBOE ToBeneHue. CkaxkeM, B Cilydae JBYXIIEJIEBOIO SKCIEPUMEHTA
KBAaHTOBAs YaCTHUIIA MOTJIOMIAETCS B OMPENEICHHON TOUYKe (JIOKAJIbHOM 00JIacTH) MPOCTPAHCTBA
(KOpIycKyJsIpHOE  CBOMCTBO), a  paclpeieieHUe BEpOATHOCTEW OSTUX TOYEK  JaeT
TU(PPaLKIHMOHHO-UHTEPPEPEHUNOHHYIO KapTHHY, OTPa)KaloIlyl0 BOJHOBBIE CBOICTBA. 311€Ch
MPOSIBJIIETCS TO, YTO KBAHTOBAsl YacTHIlA, KOTOpas HE SBJSETCS HM YacTHUIIEH, HU BOJHOH, a
HOBOM CYIITHOCTBIO 0c000T0 poja. 2) B cBsi3u ¢ myHkTOM 1 MEHSIETCS mun uzmepenusi COCTOSIHHS



— OH TpeOyeT He 00H020, a MHO2UX AKMO8 U3MepeHuUs, OIUH aKT U3MEPEHUsI HUYEro He TOBOPUT
O COCTOSIHUM (BCJEICTBHE 4Yero Bce MapaJoKchl pacceimarorcs). Hukakoit ocoOoit posu
HaOmojaTeNns WIM CO3HAHMSI 3[eChb HE TMOSBISIETCS. 3) «BEPOATHOCTHAsE HMHTEpIpeTanus
BOJIHOBOM (DYHKLHU»: €CTh INpaBUja, MO KOTOPHIM, 3HAas MaTeMaTHYEeCKU o0pa3 COCTOSIHHS
(ckaxeM, BOJIHOBYIO (YHKIIMIO), MOXHO BBIYUCIUTH BCEBO3MOXKHBIE pacHpeaeieHus
BeposiTHOCTel. Takum 00pazoMm, Keanmogviti 00vekm U €20 COCMOAHUS CYUeCmeyiom
00beKMUBHO, HE3ABUCUMO OM USMEPEHUs U Habaooamels, HO B BUJI€ HE KOHKPETHBIX 3HaYCHMUI,
a UX BEPOATHOCTEH. DTOT crocol CyIIECTBOBAHUS HE MMEET HarJIAJHBIX 00pa3oB, HO C TaKOM
TPYAHOCTHIO (M3MKa CTAJIKUBAeTCs HE B MEPBBIM pa3. AHaJoruyHasi TPYAHOCTh BO3HHUKIIA MPU
MOSIBJICHUM  CUNOB8020  BIEKTpOMarHutHoro mois. «He HarmsaHocTes» - CBOMCTBO
«Heknmaccuueckoi» ¢usuku. T.0., 6 k6anmosou mexanuke mvl umeem «o0Ovekmuully (a HE
«CTPYKTYpHBIN») peanuzm. K moctynatam bopHa Hago mn00aBUTh TOCTYNATHI, 3aal0lIne
MaTeMaTH4ecKhe 00pa3bl COCTOSIHUS KBAHTOBOW YaCTUIBl M YpaBHEHHME ABM)KEHHS (CKaxeM,
Hpénunrepa) u moctynaThl KBaHTOBAaHMs, KOTOpbIE 3aJal0T FaMUJIbTOHUAH ISl KBAHTOBOIO
00bEKTa C HCIOJB30BAHMEM «3aTPABOYHOI» KIACCHYECKOW MOJICIH [1; 2]. Hns
MHOTOYaCTUYHOTO KBAaHTOBOTO OOBEKTa (CUCTEMBI) TOOABISETCS TOCTYJIAT O TOXKIACCTBEHHOCTH
(Hepa3IMYMMOCTH) KBAHTOBBIX YAaCTHII, YTO BBOAMT XOJHM3M, SIPKO MPOSIBJISIOIIMICS B Cllydae
nepenyTaHHbix coctosHuil B JIIP-skcniepumenTe. Takas MHOro4acTU4HAsE CUCTEMa CTAHOBUTCS
HEJIOKaJIbHOM, HO O3TOT THUI HEJOKAJIbHOCTH HE II03BOJSIET «MIHOBEHHO» I€pe/laBaTh
BO3jeiicTBUe uiu uHpopmaruio, T.e. He Hapymaet 3amnper CTO Ha ux pacmpocTpaHEeHHE CO
CKOPOCTBIO OOJIbIIIE CKOPOCTH CBETA.
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