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HUrpaer qu bor B kocTu?

Cesanvnuroe A.1O., H® PAH: sevalnicov@rambler.ru

AnHoTtanmmua: B cratbe paccmarpuBaercs mpo6semMa IPUYMHHOCTH B KBAaHTOBOU
TeOpuUu. B pamMkax MOJAJIBPHOTIO MOJXOZAA IOKa3aHO OTCYTCTBHE WHAETEPMUHU3MA 3TOU
Teopun. Habroaemoe, WM peaylbHOCTh B PaMKax TaKOTO IOJX0/Ia paccMaTpHBaeTcs Kak
BOUIIOCTa3WPOBAaHNUE CYIIHOCTH, KaK IIPOIIECC, MCXO/i KOTOPOTO O/THO3HAYHO OIpe/iesieH, HO,
OJIHAKO, 3aBUCHUT OT MAaKPOCKOIMYECKOH OOCTAaHOBKH. OTO  ABJAETCA  CYTHIO
paccmaTpuBaeMoro B paboTe «o0obOmeHHoro mnpuHIUma Maxa». PeanapHoe, wWiIn
HabJII01aeMoe 3aBHCHUT B IIpeJiesie OT COCTOSHUA Bcell BeesleHHOH B 1esioM. YTBep:kaaercs
TaK»Ke, YTO KBAHTOBAs MeEXaHHWKA JIETKO WHTEPIPETHPYETCA B PaMKax TPAJAUIMOHHOU
MeTapu3uKy, B 4YacTHOCTH, MeTadusuku Apucrortesnsd. CII0’)KHOCTH, BO3HUKAWOIIUE IPU
paccMOTpPEHUH KBAHTOBBIX fIBJIEHUM, B YACTHOCTH, NMPUHIIUIA MPUINHHOCTU, CHUMAIOTCS
IIpU Iepexo/ie K MOJAIbHOMY OMHUCAHUIO peasibHOCTU. [I0Ka3aHO, YTO HEOOXOAMMO BBOJIUTH
YyeThIpe MOJyCa PEJTbHOCTH, JIB€ Iaphl MPOTHUBOIIOJIOKHOCTEH, ObITHE (CYIIHOCTH) —
HeObITHE (MaTepusi, MEOH), BOBMOKHOE — JIEHCTBUTEIbHOE. TU MOJIyChl PEATTbHOCTH TECHO
CBSA3AHBI C YETHIPHM S IPUINHAMU APHUCTOTEJIS U YeTHIPbMSA (popMaMu BpEMEHH.

KiroueBnle cjoBa: OHTOJIOTHA, PEaJIbHOCTb, KBAHTOBAA MEXaHHKA, IIPUYUHHOCTD,
HUHAETEPMHUHN3M, MOAYCBI 6bITI/IH, YeTbIpe IIPUYHNHbI, CTAHOBJICHUE, (beHOMeH

Ha3zBanue craThyl CBSI3aHO C PSAAOM M3BECTHBIX BHICKA3bIBaHHMN AnbOepTa DWHIITEHHA
0 KBaHTOBOW MeXaHHKE, & UMEHHO C HaOJII0AaeMbIM BEPOSTHOCTHBIM MOBEJCHUEM AaTOMHBIX
YaCTHIl, C YEM YacTO CBS3bIBAIOT T.H. «MHIETEPMHUHU3M» KBAHTOBOW Teopuu. OOBIUHO 3TOT
JNETePMUHU3M CBS3bIBalOT C HMeHeM Bephepa IelizenOepra u ero COOTHOLIEHHEM
HEOIPEeeNICHHOCTH, C(hOPMYITUPOBAaHHBIM UM B 1927 rony.

Camoe mepBoe M3 HHMX COAEPXKHUTCS B ero nuceMe k Makcy bopHy, koropoe
narupoBaHo 4 nexadps 1926 roma: «Die Quantenmechanik ist sehr Achtung gebietend. Aber
eine innere Stimme sagt mir, dass das noch nicht der wahre Jakob ist. Die Theorie liefert viel,
aber dem Geheimnis des Alten bringt sie uns kaum néaher. Jedenfalls bin ich tiberzeugt, dass
der Alte nicht wirfelt». - «KBanToBas MexaHHKa 3aCIy>KUBAeT BCSUECKOTO YBKCHHUS, HO
BHYTPEHHUI TOJIOC NOJCKAa3bIBAET MHE, YTO 3TO He Hactosmmi Makos. Teopus naer mHoro,
HO K TauHcTBaM CTaporo® oHa He TOABOAMT Hac Omuke. Bo BeskoM ciydae st yOeKIEH, UTO
oH He urpaer B koctu»’. IlosaHee B muchMe k Kopuenuio Jlammormy DHHIITEHH OmsTh
BO3Bparaercs K 9Toit sxe treme: «ES scheint hart, dem Herrgott in die Karten zu gucken. Aber
dass er wirfelt und sich telepatischer Mittel bedient (wie es ithm von der gegenwirtigen
Quantentheorie zugemutet wird), kann ich keinen Augenblick glauben». - «Cnoxno
3anaHyTh [ocnony bory B kaptel. OHaKko s HU Ha MTHOBEHME HE MOT'Y IOBEpUTh, yTO OH

! T.e. Bor - npum. nepeBoumKa.
2 Tucemo A. Ditnmreitna M. Bophy ot 4 nekab6ps 1926 ropa // DitiTeiinosekuil c6opuuk. 1972. M.:
Hayxka, 1974. C. 7.
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UrpaeT B KOCTH MM TOJB3YeTCs TeNeNaTH4eCKUMU CpencTBaMu (YTo TpelyeTcs OT
COBPEMEHHOI KBAHTOBOM Teopum )»°.

OpHako, TO YTO € KJIACCUYECKUM HOBOEBPONEHCKUM MOHATHEM IPUUYUHHOCTU «4TO-TO
HE Tak», OWHIITEHH TMOHsI ropa3no pasbiie. Eme nerom 1916 roga y DHHimTeiHa
HOSABJISIETCA MJesl, KaK U KaKUM 00pa3oM aTOM HCIYCKaeT U MOIVIOIIAeT CBET. JTO Jajo eMy
BO3MOXKHOCTb BbIBeCTH (opmyny Ilnanka. Kak cama maes, Tak ¥ BbIBOJ OBbUIM, KaKk OH caM
nycal Ha «yOuBJIEHHE NpPOCcThD». «OIHAaKoO 3a BCE NPUXOAMTCS IUIATUTh. EMy HNpHUILIOCH
MOXXEPTBOBATh HPUHIMIIOM MPUYUHHOCTH, SIBISIONIMMCS O0O0S3aTeIbHBIM B KJIACCHUYECKON
(bu3MKe, U BBECTH B MHP aTOMOB BEpOATHOCT»”. Paccmarpusas arom bopa, OH BBeJ IIOHATHS
«CTIOHTAaHHOW 3MMCCHUN» U «BBIHYXAECHHON sMuccum». «M3 ypaBHeHMM OWHINTEiHA SBHO
CJIEI0BAJIO, YTO TOYHOE BPEMs CIIOHTAHHOTO IepeXojia MIEKTPOHA C OJHOIO SHEPreTHUECKOTo
YPOBHSL Ha JApPYrod, KaKk M HalpaBiI€HHE ABM)KEHUS KBAaHTA CBETA, HCIYLIEHHOIO aroMoM,
COBEpIIEHHO ciydaiiHbl. CaMoNpou3BoJIbHAs (CIIOHTAHHAs) SMHUCCHUSI YE€M-TO HAIlOMUHAeT
MIOBEJICHUE PAJINOAKTUBHOIO 21€MEHTa. VI3BECTHO, YTO Yepe3 ONPEACIEHHOE BPEMs, 3a BpEMsI
nojlypacmnazia, NpOM3OWIET pacmax IOJOBHHBI aTtoMoB. HO HEBO3MOXHO y3HaTh, Koraa
MMEHHO paclajercsl ONpeAei]cHHbI aToM. TOUYHO Tak K€ MOYKHO BBIYMCIIUTH BEPOSTHOCTH
TOr0, YTO CIOHTAHHBII MEpPeXo MPOU30MAET, HO BCE JETalM NEepexo/a OTAAIOTCS Ha BOJIIO
cinydas. Hukakoil cBSi3M MeXIy NPUYMHOM M CIEACTBUEM HET. DHHINTEWH CUUTal, 4To
KOHLICTILIMS ~ BEPOATHOCTH  Iepexoja, IpeAocTaBisitomas  “‘ciydard”  BO3MOKHOCThb
pacropspkaTrbesi BpeMEHEM U HallpaBJICHUEM MCITyCKaHUsl KBaHTa CBETa, - “‘ciiadoe MecTo” ero
TEOPUN».

CoBepIlIEeHHO YETKO M OJHO3HAauHO OMWHIUTEHH (OpMYIUpyeT CBOK MO3UIMIO B
nuceMe Kk Maxkcy bopay ot 29 anpenst 1924 roga®. «...MHe He XoTenoch Obl IONTH HAa OTKa3 OT
CTPOroil MPUYMHHOCTH JI0 T€X MOp, IOKa Mbl HE HAIJIX BMECTO TOIO YEro-TO COBEPIIEHHO
MHOTO. MBICIIb O TOT, YTO MOIAIAIOIINIA 0] BO3JICHCTBUE JTyda IEKTPOH MO CBOOOIHOM BOJIE
MOJKET BBIOMpATh BpeMsl U HaIlpaBJICHUE JaJbHEHILEro JBWKEHUS, JUIsl MEHS HEBBIHOCHMA.
Ecnu o Toro noiaet, To gay4ie Obl MHE OBITh CallOKHUKOM HJIM MAapKEPOM B UTOPHOM JIOME,
a He (u3ukoM. MoM MOMNBITKU /JaTh KBAaHTaM OLIYTUMBIH 00pa3 MOCTOSIHHO TEPHSAT Heyjady,
HO 5 ellle He CKOPO OCTABITIO HAMAEKILY CIPABUTBCA C 3TUM»P,

[TonmbITKM «1aTh KBaHTaM OLIYTUMBIA 00pa3» M YCTpaHUThb O€3yCHEelHO Bce
CIIO)KHOCTH, CBSI3aHHBbIE B KBAaHTOBOM TEOPUU C MPUUYMHHOCTHIO M PEATM3MOM IIPECIIeT0BaIH
OWHIITEHA HEOTCTYIHO A0 caMoOM ero cMepTH. Tak yX BBIIUIO, YTO BCE IMOCIEAYIOIIHE
paccyxieHus 00 «MHIETEPMUHU3ME» aTOMHOM MexaHUKu mocie 1927 roga okazaauch TECHO
CBA3aHHBIMU ¢ uMeHeM Bepuepa [Ieiizenbepra u ero 3HAMEHUTHIM IPUHIUIIOM
HeonpeaeneHHOCTH. J{eHCTBUTENbHO 00€ 3TH e TECHO MEePeIUIeTaloTCs B €ro 3HaMEHUTON
crarbe «Uber den anschaulichen Inhalt der Kinematik und Mechanik» ot 1929 rona.

3 TMmcemo A. Diinmreiina Kopuenuro Jlammomy or 21 mapra 1942 rtoma. Dn. pecype. -

http://de.wikiquote.org/wiki/Quantenphysik.

4 Mamxut Kymap. Keaur: Diinmreiin, Bop u Benukuii criop o npupose peansroctn. M.: ACT. 2013 . C.
168.

> M. Kymap. Tam xe. C. 169.

‘B murupyromemcst «OWHIITEHHOBCKOM COOpHHKE» TOJ| yKa3aH HeBepHo. OmmOka ycTpaHeHa B
«QHHITeHHOBCKOM cOopHuUKe» 1974. Cm. DiiHmTeliHOBCKMH cOopHuk. 1974. M.: Hayka, 1976 r. C 148.

6 IMucemo A. Ditnmreitna M. Bopry ot 29 ampens 1926 rona / Diinmreiinosckuil coopruk. 1971, M.:
Hayxka, 1972. C. 47.
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«[Ipennonarasi, 4yTo pa3BUTas 37€Chb HMHTEPIIPETALUsl KBAHTOBOW MEXaHUKH, XOTs Obl B
OCHOBHBIX Y€pPTax, IIPaBUIIbHA, MbI II03BOJIMM CKa3aTh HECKOJIBKO CIIOB O €€ IPUHLUIIAAIBHBIX
nocnencTeusax. To, 4To KBaHTOBAsi TEOPHUsA, B IIPOTUBOIIOJIOKHOCTh KJIACCUYECKOM, SBISACTCA
CYHIECTBEHHO CTAaTUCTHYECKOM TEOPHMEW B TOM CMBICIE, YTO B HEH W3 TOYHO 3aJaHHBIX
BEJINYMH MOT'YT ObITh IOJYYEHbI TOJIBKO CTaTUCTUYECKUE BBIBOJIbI, MBI HE Mpenoaraiu... B
TOYHOH (POpMyNUpOBKE 3aKOHA MPUUYMHHOCTU: «ECiIM MBI 3HAEM TOYHO HACTOSILEE, TO MBI
MOXEM BBIUUCIUTH Oyayliee» omHMOKa UMEeT MECTO B IIOCBUIKE, a HEe B BbIBOAE. MbI
NPUHIUIKMAIBHO He MOJiceM 3HATh HACTOsILEe BO Bcex ero noapodHoctsax. Ilostomy Bce
NO3HAHWE O3HA4YaeT BHIOOPKY M3 MHOXXECTBA BO3MOKHOCTEH M OrpaHMUYCHHE OyTylIux
BO3MOXKHOCTEM. HO IIOCKOJIBKY CTAaTMCTHYECKUMH XapakKTep KBAHTOBOM TEOPHM TaK TECHO
CBSI3aH C HETOYHOCTBIO BCEX OIIYIIECHHH, TO MOXKHO ObLIO ObI IPUIUTH K TPEANOIOKEHHUIO, YTO
3a OLIYIIAEMbIM CTaTUCTUYECKUM MHUPOM CKPBIBACTCS €LIE «UCTUHHBIN» MHpP, B KOTOPOM
JNeHcTBYeT 3akoH MNpUYMHHOCTH. OJHAKO MOMOOHBIE YMO3PHUTEIbHBIE  CIEKY/ISLHUU
OPEACTaBISIIOTCS HaM — Mbl OCOOEHHO 3TO MOJYEPKHBAEM — HEMJIOAOTBOPHBIMU U
6eccMmbicieHHbBIMUA. DU3MKa JOKHA ONUCHIBATh (DOPMAIIBHO TOJIBKO B3aUMOCBS3b MEXKAY
omymeHusaMu. VICTUHHOE MONOXKEHNE BELIEH, HaNpOTUB, MOXXHO 3HAYUTEIBHO JIydlle
OXapaKTEepPU30BaTh TaK: IIOCKOJBKY BCE JKCIIEPUMEHTHI MOJYMHSIOTCA 3aKOHAM KBAaHTOBOW
MEXaHUKH, a IOTOMY M cooTHoweHHto (1)*, TO KBaHTOBOM MEXaHUKOW OIpe/eIEHHO

7. Botr na 31O mocnenHee

YCTaHABJIMBACTCSI, YTO 3aKOH HPUYMHHOCTH HENEHCTBUTEICH)»
yTBepkJaeHue leiizeHOepra M  OpPUEHTHUPYIOTCS BCE BBICKa3bIBaHMA  (U3HUKOB 00
«aKay3aJbHOCTU» U «MHJIETEPMUHU3ME» B COBPEMEHHOI HayKe.

Ota nocbuika leiizenOepra ObLIO MOABEPrHYTO KpuTUke MaptuHoMm Xaiinerrepom.
Haubonee sicHO ¥ OT4ETNIMBO, KaK U BCE €0 OTHOLIEHHE K COBPEMEHHOH HayKe U TEXHUKE,
ObUTO CHOPMYIHPOBAHO UM B 3HaMEHHMTHIX «LloumkoHOBCKHX cemuHapax». [Ipexne Bcero,
OH OTMe4YaeT, uTo «pm3uK [er3eHOepr MoXKeT, Hampumep, He Kak (HU3UK, a HEKOTOPHIM
oOpa3zoM QuiococTBys, CHpalmIMBaTb OO0 OCHOBHBIX CTPYKTypax MpPeAMETHOCTH
¢duzukanucTckoit npupozsl.. [Tem He MeHee]| He aerno [eiizenOepra ycrpauBarh TUCKYCCHH O
CYTH Kay3aJbHOCTH MIH CyOBheKT—06beKTHOM oTHOmmeHun»®. Jlanee Xaitaerrep KOHCTAaTUPYeT,
YTO «IIPUHIMIT HEONPEAEICHHOCTH HE OTMEHSET HU 3aKOHa Kay3aJbHOCTH, HU BO3MOXKHOCTH
3apaHee NPOCUYUTHIBaTh. Haue OBIIO ObI HEBO3MOXHBIM KOHCTPYMPOBAHUE M CO3JaHHE
aTOMHOM OOMOBI, Ta W aroMHOW TexHWKH BooOmie. IlepecTtaer MMeTh cuily HE 3aKOH
Kay3aJIbHOCTH, OT J€MCTBUTEIBLHOCTU KOTOPOro (hU3MKa KaK MaKoeas 3aBUCUT, HEBOZMOXKHO
CTAQHOBMTCS JIMILIb OJHO3HAYHO M COBEPIIEHHO TOYHO PAcCUUTHIBATh... | ei3eHOepr mosgHee
OTKa3aJiCs OT COMBAIOIIMX C TOJIKY Pa3roBOpoB 00 akay3zaibHOCTU. Hukakoi “axayzaibHOMN
KapTUHBI MHUpa HeT” ... B snepHoil ¢pu3uke mo-npexHeMy COACpPKUTCS TO, YTO XapaKTEepU3yeT
€e KaKk ¢usuxky W 4To y He€, COOTBETCTBEHHO, OyneT oOIIMM ¢ KiIacCuueckod (pu3Mkoil kak
uzuKoii»®,

Crpanuueii Bbie XaiJerrep 1 pacCMaTpuBaeT TO, YTO U ONPEAEIAET COBPEMEHHYIO
¢u3MKy Kak (U3MKY, BHE 3aBHCHUMOCTH OT TOTO SIBJISETCS JIM OHA KIIACCUYECKOM, WIIH
KBaHTOBOW. «JIuMIIb mocie Toro Kak OyaeT JOCTaTouyHO SICHO BBIJENE€Ha o0Iias uepra

* T.e. COOTHOLIEHHEM HeOMPeIeTIeHHOCTel pg > h.

" Teiizenbepr, Bepuep. Usbpaunnsie tpyast: [lep. ¢ nem. Uza. 3-e. — M.: Duuropuan YPCC, 2010 1. C. 227.
8 Xaiinerrep, Maptun. 1loannkoHoBckue ceMuHaphbl. Bunbhtoc: ET'Y, 2012 r. C.186-187.

® Xaiinerrep, Maptun. Tam sxe. C. 221.
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KJIACCUYECKOM M aTOMHOM (PM3MKH, MOXKHO BOOOINE paccMaTpuBaTh BOIPOC O TOM, C KaKOH
TOYKH 3peHusi o0e oHH, 6e3 ymepbda Juis UX TOXKICCTBEHHOCTH KakK (M3UKH, APYTr OT Apyra
ommyaroTes. Ho ecimu u 0OHapy>KUTCsSI Kakoe-TO MMEIolee 3HaYCHNE Pa3iinune, TO TaKOBOE
CHOBa MOXKET-TaKH IPOJIEraTh JIMIIb B TOM, YTO UX OJAMHAKOBBIM 00pa3oM XapaKTepHU3yeT, T.C.
B METOJZE, a 3TO 3HAYUT, B BO3MOXXHOCTH 3apaHee IPOCUYUTHIBATH IPUPOIHBIE IIPOLECCHI U UX
XOZI.

[IpenMeTHOE NpEACTaBIECHHUE XOAA ATUX IPOLIECCOB PYKOBOIACTBYETCS NPUHLUIIOM
Kay3aJIbHOCTH, KoTopblii Kant B cBoelt Kpumuke uucmozo pasyma (A 189) ycraHaBiuBaeT
TezucoM: “Besikoe coObiTHE TpearonaraeT B MPEAbIIYIIEM COCTOSHUHM HEYTO, 33 YeM OHO
cienyer Mo HekoropoMmy npaBwily . C TOYKM 3peHMs METOAAa Hanepén-BbIUUCICHUS
(Vorausberechnung) sto o3Ha4aer: Oyayilee COCTOSHHE CHUCTEMbI SIBISETCS OJHO3HAYHO
YCTaHABIMBAEMBIM HCXOMIS U3 COCTOSIHMS CHCTEMBI B OIIpeieieHHOe BpeMs (B HacTOsIeM)» 0,

Ntak, MbI 31€Ch 0003HAUYMUIIN TPU PA3THYHBIX MTO3ULMK — DWHINTEHHA, [ eii3endepra u
Xaiinerrepa. IlepBas, «bor B kocTu He Urpaet!», T.e. B MUpe (PU3MKH OTCYTCTBYET 3JIEMEHT
CIIy4alHOCTH, CIIOHTAaHHOCTHM; BTOpas, KBAHTOBAas MEXaHHWKA HOCUT MPUHIMUIIHAILHO
CTaTUCTUYECKUN XapaKTep M, CIENO0BaTENIbHO, «3aKOH IPUYMHHOCTH HeaewcTBuTeneH». U
TPeThsl - 000 YTBEP)KIACHHWE O MPUYMHHOCTU JENI0 YK€ He (DU3MKH M, C TOYKH 3PCHUS
¢mrocodpun, M KiIaccMveckas M KBAaHTOBAas TEOpUU O0asUpPyOTCSs Ha OJHUX M TeX JKe
HPENOChUIKAX, B YaCTHOCTU HAYYHOTO «MeToja Hanepén-Berurcienus (Vorausberechnung)».
Kak mpencraBisiercs, BCe BBICKa3aHHOE paHEe O MPUYMHHOCTH B OOJIaCTM KBAaHTOBOM
MEXaHHUKH, SBHO HEYJIOBJIETBOPUTEIbHO. COBPEMEHHOE COCTOSIHUE JI€] B 00JaCTU OIBITHOIO
HOATBEP)KIEHNUs 0a30BBbIX IOJOKEHHM KBAHTOBOW MEXAaHUKH, MOKA3bIBAET, YTO HEOOXOAUM
NIEPEXOJl K COBEPIIEHHO HOBBIM IIPEICTABICHUSM O PEabHOCTH. JIornka pazBuBaeMoro Hamu
MOJAJIBHOTO NIOAX0Ja K KBAHTOBOW MEXAHUKE, IOMOIaeT PACCMOTPETh € €AMHBIX NTO3ULUN KaK
CUTYAIMIO C IOHUMaHUEM KaK peajbHOCTH, TaK U IPUYMHHOCTU. B ero paMkax oka3bIBaeTcs,
YTO BCE YTBEP)KJCHUS O Kay3aJbHOCTHU B KBAaHTOBOW MEXaHMKE, IPUBEACHHBIE BBIIIIE, JIEKaT B
paMKax NpUHIUMIHAIBHO UHOTO IUCKYypCa.

Cpa3zy ke KpaTko Mbl U MONBITAEMCSl OYEPTUTh PAMKH Takoro aAuckypca. OCHOBHbIE
€ro TMOJIOKEHHUS ObUIM yXKe pa3BEepHYTHl HAMU IIPU aHAJIM3€ MOHATHUS PEeaTbHOCTH B KBAHTOBOM
TEOPHH M, €CIIM KPaTKo, TO CyTh €ro CBOIUTCS K cienyrouieMmy. KBanroBas mexanuka (KM)
OTHCBIBACT, KAK MUHUMYM, 06éa Mojiyca ObITHs. bbITHE MOTEHIMATbHOE U aKTyalbHOE, a €ClIU
TOYHEE, OHA OMUCHIBACT TUHAMUKY 803MONHCHO20, WIH OBITUS MOTEHLUAIBHOTO U BEPOSITHOCTD
ero axTyanu3anuu. BozmooiwcHoe omnuchiBaeTcs BonHOBoW (yHkiued (B®P) kBaHTOBOTO
00BeKTa, aKTyaau3alys CBs3aHa ¢ T.H. peaykuueit BD, koTopas 1 MPOUCXOAUT «CIIOHTAHHOY,
HENPEJCKa3yeMOo 8UOUMbIM 00pa3om M CBA3aHa TaKkKe OJHOBPEMEHHO CO CTPEJION BpeMEHHU U
SHTpONUIHBIMU Nporeccamu. COOCTBEHHO KBAaHTOBAasl TEOPUsI U MOIY4YMUJIa CBOE Ha3BaHUE OT
CJIOBA K68AHM, YTO U CBSA3bIBAJIOCHh U3HAYAIBHO C BBEJIEHUEM JAUCKPETHOCTH, IO CYTH JIeNa TeX
CaMbIX «IIPOKJISATBIX CKaYKOB», C YeM MO37Hee Oe3ycnenHo mnuitaincs 6oporbes Lpenunrep.
OTH caMble «CKayKH», €CTh HE YTO HWHOE, KaK «PeIyKIHMs BOJHOBOH (QYHKIMH», B HaIIeM
MOJXOJI€ — NEPEXO/] OT MOTEHLUATIBHOIO K aKTyaIbHOMY.

HcTokn Takoro IMOHUMaHMsS KBAHTOBOM MEXaHUKU CBSI3aHBl C YTBEP)KIECHUEM
l'eiisenbepra, uyto KM Bo3Bpamaer Hac K MeTapus3uke ApHCTOTENs M O3HAYaeT

10 Xaiinerrep, Maptun. Tam se. C. 200.
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«KOJINYECTBEHHOE  BBIP@KEHHWE  CTApOro  MOHATHS  “IIOTEHIMS  apUCTOTEIEBCKON
dunocopun»!. Co6CTBEHHO aHAIN3 ITOTO MOHATUS M €r0 Pa3BOPAYMBAHKE IPUMEHUTENBHO K
aHANMM3Y TOHATUS NPUYUHHOCTA U OyJIeT HAXOAUTHCS B IICHTPE BHUMAHHS 3TOW pPabOTEHL
Onpenenenue OBITHS B BOBMOXXHOCTH, UM OLVQLLG, TaeTCsl ApPUCTOTENEM B CAMOM Hauaje
12 mmaBbl 5 kHUTH ero «MeTtadu3ukm»: «BO3MOXKHOCTBIO (MU CNOCOOHOCMbIO) Ha3bIBACTCS
HAYaJI0 ABM)KCHUS, KOTOPOE HAXOIUTCS B MHOM, WJIM caMo ecTh nHoe» (Meradusuka,V,12).

Conpsokenne KM u meradus3uku ApHCTOTENS 4YacTO BBI3BIBACT OTTOPKCHHE U
«QIIIEPTUIO», JIIOJEH MPUBBIKIINX MBICIUTh «IIPOTPECCUBHO» WU «IIO-HOBOEBPOIECUCKU», U
YK TeM 0oJiee ¢ «BBICOT» MOCTMoAepHU3Ma. OTSITh ke COTNIANTyCh ¢ Xalaerrepom, Korjaa oH
yTBepxkaan B «LlOJUIMKOHOBCKMX CEMHHApPax», YTO «BbI JIOJKHBI HAYYUTHCS HE MPUXOAUTH B
yKac, Korja BaM roBopsT 00 Apucrorene. ApUCTOTENb U JPEBHHUE IPEKH HE «BBIIOXJIUCHY, HE
«ycTapenn». HampoTus, MBI Jake He HauMHANM HMX TOHHMATh» 2, DTy Ke MBICIb, HO
HECKOJIKO MHa4ye, OH BBIPAXKAET W B JPYIOM TEKCTE: «apucToTeneBckas “Pusuka” ecTb
COKpPOBEHHAsl M MOTOMY €€ HU pa3y HE MPOIAyMaHHAs B JOCTAaTOYHOM CTETNIEHHU OCHOBHAS
KHUTA 3arajHoi nuBHIm3anun» 3, Kak Hep3s mydIie 3Tu Ba YTBEPKACHHUS JEMOHCTPHPYIOT
OCOOCHHOCTH TIOHMMAHUS ¥ PEICTIMHA dTOTO MOHSATHUS B 3aaIHO-CBPOINEHCKON MeTadu3uKe.
Tema 3Ta, BooOIIIe TOBOPS, HEOOBSATHAS U B ATOH pabOTEe MBI 3TOTO KacaThCsl MPAKTHYCCKH HE
Oyaem, HO B JajbHEIIeM mocTapaeMcs MoKas3arb, Kak B paboTax TOMHUCTOB U HEOTOMHCTOB,
BIUIOTh 10 JKWibCOHA, WJIM B paMKaX COBEPUIEHHO WHON HHTEJUIEKTYaJbHON Tpaauluy,
ckaxeMm, y Hukomnas Kysanckoro, [I>xopaano bpyno u JleliOHuIa, pa3BuBaeTcs COBEPILIEHHO
MHOE IOHMMaHUE BO3MOKHOI'O U ICUCTBUTENBHOIO.

[IpumeuarenbHO OCOOEHHOCTHIO HAIIETO BPEMEHHU SIBISETCS TOT (AaKT, 4YTO Pl
dunocodCckux, U Jaxe ckopee MeTapu3nIecKux mpoodiieM perraercs, Kak Obl 3TO Ha TEPBBIN
B3[JISI TIPOTHBOPEYMBO HE Ka3aloch, B COBPEMEHHOH (u3myeckoil maboparopuu. Brepsbie
3TO YETKO BbICKa3al eiie B Hayase 90-X rooB MpoOLUIOro BeKa U3BECTHBIN myonuuuct JoH
Xopran: «B JlpeBneit ['pennn [1naToH mpITancs OCMBICTUTh U OOCYIUTHh CBOM IMYTh MOWCKA
WCTUHBI B MPOCTPAHHBIX qUaNorax ¢ yuennkamu. CoBpeMeHHble (DU3HKH, Takue Kak JleoHapa
Manpgen u3 Pouectepckoro yHuBepcuTera, mocTynatoT nHade. OH U €ro CTyA€HThI, KOTOPhIE
BMECTO CaHJIaJHil U TOTH MPEANOYUTAIOT HOCUTh PYOAIIKH C KOPOTKMUMHU PyKaBaMH U J1a3epo-
3alMTHBIE OYKH, MPOBOIAT OECKOHEUHBIE HKCHEPUMEHTHI, CKJIOHUBIINCH HaA OOJNBIIUM
METAJUTMYECKUM CTOJIOM B TIOMBITKAX HACTPOHUTH Jia3ep C IOMOIIBIO CIIOKHOW CHCTEMBI
3epKajl, JIMH3, CBETOAENUTENIEH M OINTUYECKUX JETEKTOpOB. TeM He MeHee NpoOIeMBbl,
KOTOPBIMM OHM 3aHHMMAIOTCS B CBOEH MEpenojHEHHOW oOopynoBaHHEM J1a0OpaTopHuH, HE
MeHee TIyOOKH, 4YeM Te€, HajJ KOTOPhIMH pa3MbIlUIsul [lmaroH Ha mopocmux TpaBou
myxaiikax... J[eWCTBUTENbHO JHM HaIlle BOCIPHUATHE B HEKOTOPOM CMEbICIe (OopMHUpYET
busnueckuii Mup? IIpucyrcTByer 1 Bo BeeneHHOM eMeHT CllydailHOCTH, T BCE COOBITHS
npesonpesesieHbl 3apanee?»,

B ycrosiBuieiics TpaauiMu CYIIECTBYET pa3pbiB, packol MexAy GU3NKOH u
MeTau3UKOH, BOCXOASIICH K HHIOTOHOBCKOMY m3peueHuto «Dusuka Ooiics metadus3uku!».

U Teiizen6epr, Bepnep. lllaru 3a ropusont. M., "TIporpecc”, 1987 r. C. 223.

12 Maprun Xaiinerrep. Tam xe. C 48.

13 Xatinerrep M. O cymecTse u nonstuu @uoiS. Apucrorens «®@usuka» f-1. M. Meauym. 1995 . C. 31.

14 John Horgan. Quanten-Philosophie // Quantenphilosophie. Heidelberg: Spektrum, Akad. Verlag, 1996. S.
130.
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Tem He MeHee, eciu MeTaQu3MKa SIBISETCS BBIPRKEHHEM CaMbIX MPEAETbHBIX,
YHHMBEPCAJIbHBIX IIPUHILIUIIOB, U3 KOTOPHIX BBIBOJUTCS, UIM MOXKET BHIBOJUTCS BCE OCTAJIBHOE,
B TOM 4YMCJI€ M NPUHIUIBl YaCTHBIX HAyK, TO, €CTECTBEHHO, NEPBbIE NPUHLUIIBI HE MOTYT
MPOTUBOPEUUTH MPUHIUIAM, U3 HUX BbITEKaroUux. Eciau Mel ciieqyeM mertadusuke, U XOTUM
OMHCaTh MPUPOIHOE, TO CTATKUBAEMCS C U3BECTHOU mpobiemoit. E€ cyTs mpoOieMbl cOCTOUT
B TOM, KaK M KakuM oOpa3oM omnucarb IPUPOJHOE, (QUOIS, €CIM Mbl HCXOIUM U3 Hapbl
MIPOTUBOIIOJIOKHOCTEH: dimockl U Mmarepusi (mo Ilmarony), mmum marepus u ¢opma (1o
Apucroreno). «OmHako B HamOONbIIee 3aTPyJHEHUE MOCTAaBWI OBl BOMPOC, KaKOe IKe
3HaYE€HUE MMEIOT 3UJO0CHI I YyBCTBEHHO — BOCHPUHUMAEMBIX BEIEH — I BEYHBIX, JHOO
JUIsl BO3HUKAIOIIMX W Mpexoasmmx. /[eno B ToM, 4TO OHM JUId ATHX Belled He MpHYMHA
JBUKEHHS MM KAKOTO-TO M3MEHEeHHs»™°. B mociesHeM yTBEp X KISHNN — LIEHTP PACXOXKICHHUS
Apucrotens ¢ [lnatonoM. ApUCTOTENb KPUTHUKYET, YTO BCE CYILECTBYIOIIEE MPOUCXOAUT U3
B3aMMOJICUCTBUS IPOTHBOIOJIOXKHBIX Havyal. B «Meradusuke» UM mpsiMO TOBOPHUTCS, YTO
IIPOTUBOIOJIOKHOCTH HE MOTYT BBICTyHarh B KadecTBe Hadajna Bcex Bewled. Ilo ero
YTBEPKACHUIO, IPOTUBOIIOJIO0KHOCTH HE MOTYT BO3/1€MCTBOBATh JIpYr Ha Jipyra. Mexay HUMu
JOJDKHO ~ HaxXOIUTCS HEYTO TpeTbe, KOTOpoe ApHUCTOTENb 0003HA4aeT TEPMHHOM
O TOKEl 1IEVOY, IOCTIOBHO TIEPEBOAMMEIM KaK ToIexKamee (Jiexaliee BHU3Y, B ocHOBe)» . B
cBoeil «Du3uke» APHUCTOTENb 3TO TPEThE» MBICIUT «KAK 0C0H0e NpupooHoe HaAua10»,
KOTOPOE «OTOCPEAYeT» MPOTUBOMONOKHOCTH. OHO SABISETCS «CPEAHHM UICHOM», Kak
onpeziensieT APUCTOTENh — «HAYATI0 KAKOK-TO 0c060i MpoMekKyTouHON mpupoasi»’. Takum
MOCPETHUKOM Y APHUCTOTEINSI BBICTYIAET «OBITHE B BO3MOXKHOCTHY» - donamig. DTo moHsTHE
BBOJIMJIOCH UM KaK YTOYHEHUE IIATOHOBCKOTO MOHATUS Matepuu. B «Tumee» oHa BbICTynaeT
KaK «HEeObITHE», U KaK «BOCIPHUEMHHIIA U KOPMIJIMLA Bcero cyuiero». Kak crnpaBennuBo
3amevaer ['alineHko, «3To Bropoe 3HaueHue marepuu y [lnarona, Bo-mepBbIX, HEAOCTATOYHO
BBISIBJICHO M OT/EJICHO OT MEPBOTO, a, BO-BTOPBHIX, MIPU YTOUHEHUU 3TOro moHsATHs [lmaron
cOmmxaer ¢ mpocTpaHcTBoM»!S, OTpuias cOMMKeHHE MaTepud C  MPOCTPAHCTBOM,
nonemusupyss ¢ IlmatoHom, ApucToTens «pacUIEIUIAET» MaTepulo, NPOBOAUT pPA3IUUUe
MEX/Ty «IUIICHHOCTBIO» U MaTepueil Kak BO3MOXHOCTBIO (donamig).

Benenue ApucroreneM MOHATHS «OBITUS B BO3MOXKHOCTHY MO3BOJIMIIO €MY OIHCATh
MUp (heHOMEHANIbHBIN, CTAHOBSILUNCS, MPUPOAY, YTO OBUIO HEBO3MOXKHBIM B paMKax IIKOJ
Kak srearoB, Tak u [lnmatona. ®unocodus npupoast Ctarupura — 310 Qrtocodus mpoiiecca,
a elle TOYHEe CTaHOBIECHMS, ocywecmeénenus. OHa Oa3upyercss Ha 0COO0OW OHTOJOTHH,
KOTOpO# He OblIO HU Yy 3neatoB, HU y Ilnarona. [y Toro 4toObl onucaTh MOABUKHOE, HY)KHA
TpHajga MOHATUH: HEOOXOAUMOE — BO3MOXKHOE — akTyalbHOe. Bo3MOXHOE B 3TOH cxeme
ABJISIETCS «CPEOHUM WIEHOM», OHO OIIOCPEAYET, COCIUHSET IBE IPOTUBOINOJIOKHOCTH, U
HECeT UX «OTIeYaTKu» B caMoil cebe. Bcemymiaemcs emie pa3 B HM3BECTHOE OINpeneleHue
«OBITUSI BO3MOXKHOCTM U3 MNATOM KHUTU Apucrorens «Meradpusuka»: «Ha3Banuem
crocoOHOCTH (BO3MOXKHOCTH) TPEXKIE BCEro 0003HAUYaeTCs Hadajlo JBIDKEHUS WIH
U3MEHEHUs, KOTOpOE€ HaXOAUTCS B JOPYroM WM MOCKOJIbKY OHO — JApPYroe»
(Meradusuka,V,12). [lpu Bcex TONKOBaHMSIX 3TOTO TMOHATHUSA, XOTSI W BE3[E€ H3Jaraercs

15 Apucrorens. Meradusuxa, A, 9, 991 a 8-11.

16 Tajinenko I1.I1. DBOIIOIMS TIOHATHS Hayku. M.: Hayka, 1980. C. 260.
17 Apuctorens. ®usuka, A, 6, 189 b 20-22.

18 I"ajinenxo IL.I1. Tam xe. C. 281.
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apUCTOTEJIEBCKAsl CXEMa PACCYXKACHUI 00 OMOCPEIOBAaHUN MTPOTHBOIOJIOKHOCTEH, TOYEMY TO
3aTyIIEBBIBACTCS CaMblil CYIIECTBEHHbIN acnekT y Crarupura, 4TO 3TO 0COObL BUJ
npupoonozo Hayaia. AvNamis OIOCPEAYET, JISKHUT «II0 CEPEIHHE» MEKIY IBYMS ITHMH
CPEIHMMH, KAK B 3€pKajJe OTpPakaeT HMX M TIO03BOJAET BBIUTH K OCYILECTBICHHOCTH
SUIETUYECKOMY, BEYHOMY. JTO U €CTh Ta «CHJIa», BBIBOAAILAS U3 «COKPBITOCTH» CYLIHOCTb,
«YTOMHOCTB» BEIIUA - ovoio. Hukakas wuHasg cxemMa HE II03BOJSIET «CXBaTWUTh
apyn KivioE®s, HAYano JBUXKEHUS WM «PaclOpAIUTEIbHBIM MCXOX moABMKHOCTH» (M.
Xaiinerrep)’. Bce mocienyromme TpaKTOBKY M MEPEBOJbI SABJIAIOTCS JIMIIb «TIOrPeOEHHEM»
TOrO, 4TO OBUIO CKa3aHO H3HadanbHO. «Meradu3uka HOBOIO BpPEMEHU IIOKOMTCA Ha
codueTaHUM (HOpMBI M BEIIECTBA, BHIPAOOTAHHOM B CpeIHUE BEKa, a CaMO JTO COUCTAHHE
TOJIBKO CJIIOBAaMM HAIIOMUHAET O MOrpeOeHHOM oA pa3BajIMHaMU MIPOILIOr0 CYUIHOCTH £100G
u UAe. Tak W cTano NPUBBIYHBIM, Pa3yMEIOIIMMCS CaMO COOOI0 TOJIKOBAaTh BEIlb Kak
BemecTBo u ¢opmy, Oynlb TO B AyXe CPEIHEBEKOBBs, Oylb TO B JyXe KaHTHAHCKOTO
TpaHCIEHICHTAIH3Ma»2,

B nyanpHOM cXxeMmMe NPUHIUIMAIBHO HE CXBAaTbIBACTCA JBW)XKCHHUE, IIPUYEM
MOHMMaeMoe B caMOM HIMpPOKoM (uinocodckom cmbiciie. Ho mmenHo co CpenHeBEeKOBbs
«potentia», donamic MbICIUTBCS OTHIOOb HE Tak, kak y Crarupura. CXBarblBaeTCs U
TPAKTYeTCsl, 4TO 3TO «HAYaJIO IBHIKEHHs, KOTOPOE KOPEHUTHCS B UHOMY», & 3TO MHOE €CThb
TOJIBKO JIPYrO€ TEJI0, HaXOJsIIeecss B TOM )K€ T'OPU30HTE SIBIEHHOrO. J/[BumkeHue OaHAIBHO
HAYMHAETCs MOHUMAThCS KaK MPOCTO MEepEMELCHUE B IPOCTPAHCTBE, IPUYEM 0053aTeNIbHO C
y4aCTHEM «HHOTO», TOTO JBHTATENsl, YTO MPUBOJUT Telo B JABWXeHHE. Ho 310 abcomoTHO
YaCTHBIM aCIEKT IBWXKCHUSA, IBWKEHUA, KaK KIVNOEWG, TEPEMEILECHHUS B IPOCTPAHCTBE.
[ToueMy-To MFHOBEHHO 3a0BIBAa€TCS U UTHOPUPYETCA, KaK U JJIs 4ero ApUCTOTeNb BBOJUT 3TO
nonsatue. «Havayo IBWXKEHHS MM U3MEHEHHUs, KOTOPO€ KOPEHUTCS B MHOM U CaMO €CTb
UHOE». OJTO oOmpeaeieHUus «ObITHS B BO3MOXKHOCTH» HEIb3s paspblBarb. Eciu ToNBKO
YUMTBIBATh, YTO OTO «HAYAJIO JIBUKEHHUSI, KOTOPOE KOPEHUTCS B HHOM», TO MBI IIPUIEM TOJIBKO
K (usuke CpenHeBekoBbs. Ho 4TO mpu 3TOM O3Ha4aeT, 4TO OHO B TOT K€ CAMbIH MOMEHT
«ecth uHOe»? Ilpu urHopupoBanuu, 4ro ddnamic ectb «0coOOe MPHUPOAHOE HAYAIO» MBI
CBAJIMBaeMCs, yXOIHUM B JyalibHYyI0 cxemy. [IpupomHoe mpu TakoM Moaxojae mpuodpeTaeT
3aCTBIBIIMM, «CTaTyapHbIN», Xapakrep. B cBoe Bpems JKWIBCOH rOBOPUI O TOM, YTO «IIOHSTh
MOTCHIUI0 B OTPBIBE OT AaKTa €l€ MEHEE BO3MOXHO, YE€M IIOHATh aKT B OTPBIBE OT
noteHnuu»?L, Jla, OHM CBA3aHBI, CBA3AHBI M Y APHCTOTENS, TeM HE MEHEe, OH MX OJHO3HAYHO
paszBoaut. IlokazarensHo, 4TO B cepenrHe XX BEKa HEOTOMH3M OKa3aJiCs MPUHLUIINAAIBLHO HE
CHOCOOHBIM B paMKax CBOEH CXEMbl HHTEPIPETUPOBATH SBJICHUS COBPEMEHHOH (DM3HKH, T.K.
B €€ OCHOBE JISKUT rwieMopdusM — NPUHLUUIUAIBHO OyaidbHass cxeMa. CXBaTUTh B Hel
JBUKEHHE HEBO3MOXKHO, TaK e Kak M y aearoB u y Ilmarona. Heotomusm gaktuuecku
KallUTYJIUPOBAJI IIPH PACCMOTPEHUM SBJICHUN KBAHTOBOM TEOPHH. OJTO MOATBEPKAAET

Huxkonayc Jlo6xoBui B kHHTe «BedHas (GpUIocodus U COBpeMEHHBIE PAa3MBIIILIEHHS 0 Hel»??,

1% Xaiinerrep M. O cymiecTse 1 NoHATHH QUGLG. M., 1995. C. 38.

2 Xaiinerrep M. PaGoThl 1 pa3MbIUIeHus pasHbIx JieT. M.: [Hosuc, 1993. C. 63.

2L Yunwcon D Uzbpannoe: Xpucrtuanckas ¢uinocopus. M.: "Poccuiickast monMTUdecKast SHIMKIONEUS"
(POCCIIBH), 2004. C. 355.

2 Jlo6xoBuu, H. «Beunas ¢punocodus u coBpeMeHHbIE Pa3MbIILIEHHs 0 Hei». M.: Signum Veritas. 2007 r.
C. 128.
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IJI€ OH IPSIMO YKa3bIBa€T HA TO, YTO OCHOBHAs NpPUYMHA MCUE3HOBEHUS HEOTOMHM3Ma Kak
BJIMSTENBHOTO TeueHus Ha 3amaze B XX BEKE SIBUJIOCH €r0 CTOJIKHOBEHHME C COBPEMEHHBIM
€My €CTECTBO3HAHMEM. JTO K€ KOHCTAaTUpoBal M Haml cooredecTBeHHUK [[.B. KuppsHos,
ccpinasice Ha Sku, Konmauna u Dppes, B 11eIOM HEOTOMHUCTBI «HUCHBITHIBAIA HEOOJBIION
WHTEpPEC K COBpPEMEHHOW Hayke. B mepBoil monmoBuHe XX Beka TOMHCTCKas (rutocodpus
HIKOJIBHBIX NMPOQECCOPOB MPAKTUYECKH HE MMeENa HHUKAKOM CBSI3U C MPOrPEcCOM HayuHOTO
3HaHUsA, U ObLIa HECIIOCOOHOM OTBETUTH Ha ee TpeboBaHus. dunocodus MpUPoIbI OCTaBaIaCh
pelnKo 3aTrparuBaeMoil 001acThi0 B MUpPE TOMHUCTCKON (rtocodum, ee AUaIeKT CTAaHOBHICS
Bce Gosee 1 Goslee apXamdHBIM U MeHee MOHATHBIM [T BHemHero mupa»?®. TeM He MeHee,
KaK TPEICTABIACTCS, A3bIK apUCTOTEICBCKOM MeTa(pU3UKH, KaK HENb3s JIy4Ille MOAXOIUT JUIs
UHTEpHpeTaluy SBICHUHA KBaHTOBOTO Mwupa. leiizeHOepr, kxorma yrBepknan, uyto KM
BO3BpalIaeT HaC K MeTapu3nKe APUCTOTEN, JaXKe U HE MOI03PEBal, HACKOJIBKO OH OBLI IPaB.
S mpocto He BHXY MHOU «pHIOCOPCKON ONTHUKH», B paMKax KOTOPOW MOIIU Obl OBITh
«CXBAa4YE€HbD» W IPOUHTEPHPETUPOBAHbI BCE KBAaHTOBbIE sBIEHUA. KiroueBbIM 1J1s1 Hac
SIBJISIETCSI, €Il pa3 MOBTOPUM, MOHATHE «ObITHE B BO3MOkHOCTH» (donamic). Kparko cyth
TaKOI0 OJX0/1a CBOJAUTCS K TPEM YTBEPKACHUSIM.

1. KM mexaHuKa ONUCHIBAET CYIIECTBOBAHUE MUKPOOOBEKTOB IIPY ITOMOIIM BOJIHOBOM
(GyHKIMM, KOTOpas 3aJacT BEPOATHOCTb (BO3MOXKHOCTb) HAXOXKIEHUS €€ B HEKOTOPOM
COCTOSIHUM. DTO HEKOTOPOE 803MOJCHOE COCTOsIHME. MBI yTBEp)KIaeM W HacTauBaeM, 4TO
OBITHE KBAHTOBBIX OOBEKTOB OTHECEHO K ATOMY MOJYCY OBITHSI.

2. DtoT Moayc OBITUS He céa3an ¢ npocmpancmeom. Kak TeopeTnyecKkuil ypoBeHb
ONMUCaHUsl KBAaHTOBOM pPEAJIbHOCTH, TaK U 3MIMPUYECKHUI yKa3bIBAlOT HA TO, YTO ATOMHbBIE
O0BEKTBl «HE CYHIECTBYIOT» ONpPEICICHHBIM 00pa3oM [0 «HAOIIONEHUs». OTO «HE
CYLIECTBOBAHKE)» 03HAYAET MPOCTON (PaKT, UTO «I0 HAOIIOACHUS» UX OBITHE CBSI3aHO C MHBIM,
JIO-TIPOCTPAHCTBEHHBIM ~ «CJIOEM)» PEATbHOCTH, YTO VXK€ OYEHb XOpOLIO IOHUMal A.
DWHIITEHH, ¥ Yer0 OH He MOT HUKaK MpU3HaTh. IMEHHO C 3TUM U CBSI3aH U €r0 3HAMEHUTHIN
Bomnpoc: «CymiectByeT v JlyHa, MoKyga Ha Hee HE CMOTPHUT MBIIIb?», U BbiBoI u3 OIIP-
napajgokca O «HECYIIECTBOBAHHMM» IIapaMETPOB, CBS3aHHBIX C HEKOMMYTUPYIOLIUMU
OIepaTopaMHu.

3. N3mepeHue, Wi TO, YTO HA3bIBAIOT HAOIIONEHUEM, MEPEBOAUT MOTEHIMAIBHOE B
akTyasibHOe. KBaHTOBBII OOBEKT HE CyIIECTBYET ONpeAeIeHHbIM 00pa3oM 10 u3MepeHus. C
TOYKH 3pEHUS TPATUIHOHHON PHIIOCO(UHU 3TO «HE CYIIECTBOBAHUE», U €CTh NOTEHIHAIBHOE,
MEOHabHOE, TO camoe «HemoObiTHe», «NoOch-nicht-Sein», kotopoe <«kaeT» cBoero
BOILIOIIEHHUS, SIBJICHUS. DTO U WILIIOCTPUPYET TE3UC YHIIEepa YTBEPKAABILEro, YTO «HUKAKON
KBAHTOBBI ¢henomen He SBISETCS TaKOBBIM, IIOKa OH HE SBISETCS HaOII0AaeMbIM
(peructpupyeMbIiM) GOTOHOM.

AKTyanuzauus cOObITHS 1aeT s61eHHoe, (heHomenanvroe. Denomen, NN s61eHue eCTh
aKTyaJlu3alusi BO3MOXKHOCTH, HO BO3MOXKHOCTH HE CYIIECTBYeT cama 1o cebe.
DeHOMEHAIBHOE SABJISETCS aKTyaJIn3allied 4ero-To, a UMEHHO CYIIHOCTH, JUJIS LIeJIel 4ero u
CIIY’)KUT BO3MOXHOCTb. Ocywecmenennoe, cmaguiee B paMKax 3anagHoil MeTapU3uKu ecTh
SHmenexus, T.e. TO yeloe, 4TO TOIYYWIO CBoe 3aBepuieHue. CywHocmuoe, WIA TO, UYTO
BBIXOJUT K 3aepuienuio, OMHCHIBAETCS HEOOXOAMMBIM OOpa3oM B TEPMHMHAX II€JIEBOI

23 11.B. Kupbsanos. Tomucrtckas punocodus XX seka. Cankr-Iletepbypr. Anereiis. 2009 r. C. 136.
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npuunHbl. Ilpu  onwcanum  npupoonozo, wmHupa  (PU3MUECKOro, TOHUMAEMOTO  Kak
IPUHLMIIAAIBHO CTAHOBSILEr0Cs, TOTO MUPA, IJI€ MOHATUE 08UIICEHUs, TOHUMAEMOI0 B CAMOM
IIUPOKOM CMBICTIe, CTAaHOBUTCS Ha IIEPBOM MECTE, OJHOU npuuunvl Oelicmsyroujel
CTAaHOBUTCSI HEAOCTaTOYHbIM  (IpUYEM B KJIACCHYECKOM CMBICIE), €CIM paccMaTpuBarhb
IIPOTEKAHUE KBAHTOBBIX IIPOLECCOB B IIPOCTPAHCTBE W BpPEMEHU. OJTO CBSI3aHO C
HEBO3MOXXHOCTBIO BBEACHHMS T.H. «CKPBITBIX IAPaMETPOBY», YTO INPEMNATCTBYET IMOCTPOCHHUIO
TOTO poja «IETCPMHUHUCUYECKON» KBAaHTOBOM TEOPHM, Ha KOTOPYH0 TaK pacCUUTBIBAI
OiiHmTeiiH. HeoO0xonuMo WHOE TMOHMMAaHUE JCHCTBYIOIICH MPUYWHBI, KOTOpAash CTAaHOBUTCS
TPAHCUEHIEHTHOH MO OTHOIICHUIO K HaONI0ZaeMOMy TPEXMEPHOMY MPOCTPAHCTBY, Kak
603MOJICHOE TPAHCLIEHJEHTHO 110 OTHOUIEHHIO K OCYIIECTBUBLIEMYCS. B KBaHTOBOI MexaHUKe
MBI HMe€eM Jiel0 C (QYHKIMEH COCTOSHUS, OINUCHIBAIOIIEE BO3MOXKHOE, €IIe He
OCYILIECTBUBIIICECS, TO, YTO HE BBIILIO €IIe «HE BBIILIO Ha cBe™» (ans Licht kommen), ne
«BCIUTBUIO M3 TOTaeHHOCTU» (An6rn) B He-moTtaeHHOCTh (a—Anbcicx), M3 OTCYTCTBUSA
(ar—ovoie) B mpucyrctBue (7zoap—ovoia). S 3mech CHEHHaTbHO HCIONB30Bal  S3bIK
Xaiigerrepa, uyToObl IOKa3aTh, XOTh M Oemio M 0€3 pacKpbITUS, KaK <«SI3bIK T'PEKOB»
OKa3bIBacTCA IMPUTOJHBIM U1 HCTOJKOBAHHWA MHUpAa KBaHTOB. BoBce He ciydyailHO, 4TO U
I'eitzenOepr, u lpenuarep oOpaThiIn CBOM B30PHI K aHTHYHOH (hrIocoduu.

Utak, «BonHOBas (GYHKLHSA» 337aeT COCTOSIHME, COCTOSIHME MoTeHuuaibHoe. OHa
3aJlaeT U OCYILUECTBIACT Habatooaemoe. HO IOrvKa 3TOro OCyLIECTBICHUS MHAs, HEXKETH YeM
B KJlaccuueckoil Hayke. Haunnas c¢ Jlekapra, Mbl MILleM IPUYUHBI JEKALIUE 30€Chb, T OIHO
ABJIEHHOE Ipejonpeaenser apyroe. Mup KBaHTOBOM MEXaHUKHM IOBTOPUM, CKOpee, MHP
rpekoB. PEHOMEHAIbHOE, SBJIEHHOE OIPEAEISETCS HEUYTO TaKUM, YTO He MPUHAOTEHCUM
TOPU30HTY 1ocienHero. [IpudynHbl 3aaHbl HE 37€Chb, I0ATOMY BBl M HE BBEJIETE X B PaMKHU
IIPOCTPAaHCTBEHHO-BPEMEHHOI'O OINHMCaHUsA, KaK Ha 3TO Hajaesuica OWHIITeHH. To, 4To MX
HEJb3sl BBECTU HE O3HAuaeT, IOBTOPUM, UX OTCYTCTBUA. BonmHOBas QyHKLUS 337aeT, TO, YTO
Oyzner HaOmonaTbes Kak IIeJ10€, BBIXOJ] XK€ K OCYILECTBIEHHOCTH M 3agaercs (opMajbHBIM
MaTeMaTH4eCKUM allaparoM KBaHTOBOM MeXaHMKH. Becbma mpumedarelleH U MOKas3aTeleH
dopmanu3mM S-MaTpHIIbL.

Meron S-marpuiisl ObIT pa3BUT B 60-€ TOABI MPOIIIOTO CTONETHS. VI3HaYampHbIE Uaen
obLH mpeiokensl k. A. Yunepom u B. I'eiizenOeprom, a 3areM pa3BUTHI LIETION IUIES 10U
BbIIAIOIIUXCA PU3UKOB-TEOpeTUKOB XX cToneTHs. IMEHHO B 3TOM MOJX0/IE€ OKa3allCh YETKO
0003Ha4YeHbl JIB€ OCHOBHBbIE MPOOJIEMbl KBAaHTOBOM TEOpHUM — MHpobieMa NPUYHMHHOCTH U
npobieMa CyllecTBOBaHMS KBAHTOBBIX 00bekTOB. Hamboisiee ueTko B paMKax 3TOro Moaxoja
BUJHA NMPOOJEMATHYHOCTh KJIACCHYECKOTO (HOBOEBPOIEHCKOIr0) MOHMMAHUS MPUYMHHOCTH.
31ech 3aJal0TCs TOJIBKO HauanbHble, U TOIBKO KOHeuHble COCTOSHUA cUcTeMbl. [Ipu sTom
UTHOPDUPYIOTCSL  6ce  npomedicymounsvle  cocTosHusA. llpum  umHTEpmperauum  3TOro
MaTeMaTH4eCKOro I0/IX0/la PaJUKalIbHO OMNATh K€ H3MEHSETCS IOHATHE JeHCTBYIOLIEH
npuuuHsbl. [locnenoBarenbHoe onucaHue IMpoliecca B paMkKax IMpolecca, MPOTEKAIIIEro OT
TOYKM K TOYKE, COOCTBEHHO U TMPEANONAralonfii Hajauuue AeWCTBYIOIIEH MpPUYUHBL,
OKa3BIBACTCS M3IIMIITHUM, UTO €I1le B cBoe 3ameTuia P. deiiaman.

K coxkanenuto, nocienoBaTeabHbIN Pa3roBOp 0 METOE S-MaTpHUIbl MOXKET OBITh J1aH B
paMKax MaTeMaTHKH. DTOT METOJI MPEANoaraeT T.H. YCIOBHE aHalumuyHocmu. 31ech 0codoe
3Ha4eHUE MPUOOpETN METO/bl aHaJIN3a KOMIUIEKCHBIX MEPEMEHHBIX, AIEMEHThl S-MaTpHIIbI
3aJal0TCsl HA T0JIe KOMIUIEKCHO3HAYHBIX BEIMYUH. DTO HEM30€KHO MPUBOJUT CIIEAYIOIIEMY
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BbIBONlY. Ha 1oyie KOMITJIEKCHBIX NIEPEMEHHBIX HeJb3s BBECTH MOHSATHUS «OOJbIIE - MEHBILEY.
Kak TtakoBoe NOHATHE «IIPOCTPAHCTBA» YXOAUT 31€Chb Ha BTOPOM IuIaH. I3BecTHBIN
amepuKkaHckuii gusnk-TeopeTuk Jxeddpu Upto B Havane 60-bIx ronoB Hamucan paboTy mon
npuMevareiabHblM — Ha3BaHWeM «COMHHTENbHAas poOJb  IPOCTPAaHCTBEHHO-BPEMEHHOIO
KOHTHHYyMa B MHUKPOCKOIHMUYECKOM (u3uke». B 3Toil cTarbe oH mmmer cienyromee: «Kak
TOJIBKO aHAJIMTUYHOCTh IoJaraercsd 0a3MCHBIM IPUHIUIIOM, U3 HEE BBITEKAaeT HEBEPOATHOE
yuciao caenctBuil. Cranm mnokasan, yTo Bce O0IIME CUMMETPHHM, 10 3TOTO CIIE0BAaBILUE U3
TEOPHH IOJIsl, MOTYT OBITh BBIBE/ICHBI U3 aHAIIMTHYHOCTHU. bosee Toro, nmpeamnucanus, KOTOpbie
COCTaBJISIFOT KBAaHTOBYIO IIEKTPOIMHAMUKY, TAK)KE€ MOTYT OBITh BbIBEACHBI. DAaKTUYECKH, 6ce
IIPEJICKA3ATENIbHBIE BO3MOXHOCTHU, JAaBAEMbIE TEOPHUEH IO, MOTYT OBbITh BOCIIPOM3BEACHBI
AHAJTUTHYECKON S-marpuieil 0e3 Kakoro-au0o yIMOMHHAHHUS IMPOCTPAHCTBA-BPEMEHHU WIIH
noJei. ITo mosoxkeHrue ObLTO BIEpBbIe Bbicka3aHo [emn-ManHoMm B 1956 rogy u npoBepeHO
OosbLION cepuel MOCIEAYIOIIUX HCCIeI0BaHUN, MPOBEIEHHBIX TaKUMM aBTOpaMH, Kak
Tonn6eprep, Jloy, Manaensctam, Humumxuma, Jlanmay, Kyrkosckuii, ®@poiicar, Cramnm,
[onkuarkoH u I'yHcon»?,

Wrak, no kpaiiHeil mepe, HaunHas ¢ 1956 roga, B u3uKe BBICKA3bIBAIOTCS HJIEU O
BO3MOXKHOCTH HENEPBUYHOCTH IPOCTPAHCTBA-BpeMeHHU. llo3nHee aHalornmuHele uUAeH
BBICKAa3bIBAlOTCSI YWJUIEPOM B €ro KOHLENUUU <«IIPEAreoOMEeTpun». OITU K€ HUJIeHu
IIOXBaTbIBAIOTCA W pasBuBaroTcss P. IleHpoy3oM, KOTOpBIM ITOKa3aJ, Kak MCXOHd U3
KOMIUIEKCHO3HAUHBIX CIIMHOPHBIX BEJIWYUH - TBUCTOPOB, MOXKHO IIOJIYYHTh €BKJIHJIOBO
npocTtpaHcTBo-Bpems. Jxebdpu Ubto B mutupyemMoil pabore MOAHSUI NPUHLIMIHAIBHBINA
BOIIPOC O IPHOPUTETE KOOPAMHATHOIO WM MMIIYJIbCHOTO IPEICTABICHUM B KBAaHTOBOH
usuke. PaHee HaMM Takke MHOTOKPATHO TOHMMAJNCS STOT KOHIENTYalbHBIH BOmpoc.
BriepBeie 3Ta cUMMETpHs BO3HUKJIA B YPABHEHUAX KIACCUUECKOW aHAIIMTUYECKONH MEXaHUKH.
KBaHTOBasi MexaHMKa M KBAHTOBAas TEOpPHs IO IPUHIMUIIMAIBHO CTPOUTCS B paMKax
CUMMETPUU KOOPIMHATHOTO M UMITYJIbCHOTO IpeacTaBieHuid. OHa MposBIsSeTCs B MPUHLUIIE
HEOIpeIeICHHOCTENH U MEePECTaHOBOYHBIX COOTHOIIEHUAX. DTOT K€ MPUHLIMII Mbl HalJeM B
OCHOBaHHUAX CTATUCTHYECKON MexaHuKu. [Ipu u3HauanbHOW CHUMMETpUM HaOIOIaeTCs
Ar000nbITHAS Bellb. B paMKax UMIYIIbCHBIX MPEICTaBICHUI YpaBHEHUS CTAHOBSTCS MPOLIE U
u3duiHee. Brnepsele 310 eme otrmerun Bombdranr Ilaymu. «3T10T akt maxe 3actaBuil
HEKOTOPBIX BUIHBIX (PU3MKOB-TEOPETHKOB MOCTABUTH BONPOC O TOM, UYTO B (PU3UKE CIEAyeT
cuutath  Oomee  (GyHAAMEHTAJIbHBIM  (HIEPBUYHBIM):  KOOPAMHATHI  (KOOPAUHATHOE
TIPOCTPAHCTBO-BPEMS ) UM UMITYJIbCHI (MMITY/TbCHOE TIPOCTPAHCTBO)?»2%,

Jlxedpu Ubto BbIcKa3bIBaJICS 3a MPUOPUTET UMITYJILCHOTO IIPEACTABIECHUS B (PU3UKE,
OCHOBBIBASICh KaK pa3 Ha TEOPUH S-MarTpuilbl. Ero OCHOBHOI BBIBOA BeCbMa KaTerOPUYECH:
«KOHIEMIUS MPOCTPAaHCTBA U BPEMEHU MIPAaeT B COBPEMEHHOM (M3MKE MHUKpOMHpaA pOJlb,
aHANOTUYHYIO TOH, 4TO mrpan >pup B Makpockomuueckor ¢msukxe XIX Bexa»?’. Boobie

2 [ur. no Brnagumupos 10.C. Meradgusuka. M.: BUHOM. Jla6oparopus 3nanuii, 2002 1. C. 194,

% Cesambhuko A.JO. TloHMMaHMe CymIero W TPHHIMII B3aMMHOCTH B (usuke // DHIITERH n
HNepcHeKTUBHI pa3BuTus Hayku. M., Pemponukc. 2007 r. C. 160-167; CeBanbnukos A.}O. IIpunHnun B3auMHOCTH
u QuHCcIepoBckoe 0000uIeHNe (HU3NUECKUX MPUHIMIOB // ['MIIepKOMIUIEKCHbBIE YHCIIa B TEOMETPUU U (HU3HKE.
Ne 1(7), T.4 (2007). C. 98-108; CepanprukoB A.FO. MHTepmnperanun KBaHTOBOM MEXaHUKHU. B momckax HOBOH
onrtonorun. URSS, Kumxknsrit tom «JInbpokom». 2009 r.

2 Bnagumupos 10.C. Tam xe. C. 195.

27 Bnagumupos 10.C. Tam xe. C. 195.
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TaKOW BBIBOJ Uil (PM3MKHU cepeArHbl XX cTojeTus OblT HE HOB, eme B 1936 romy TOT *e
OitnmreitH nucan: «Heo6XoauMo OTMETHUTS, ... YTO BBEJIEHUE MPOCTPAHCTBEHHO-BPEMEHHOTO
KOHTHHYYMa MOXET CUMTaThCS MPOTUBOECTECTBEHHBIM, €CIIM UMETh B BUAY MOJEKYISPHYIO
CTPYKTYpPY BCEro MPOMCXOSIIET0 B MHKPOMHUpPE. YTBEpXKIAlOT, YTO YyCIeX MeToaa
['eiizenOepra MoXkeT OBITH MPUBEACH K YHCTO alredpandeckoMy METOy OMUCAaHUIO MPUPOJIBI,
T.€. UCKJIIOUEHUIO U3 (U3MKHU HenpepbIBHBIX (yHKIM. Ho Torna HyxHO Oyner B MpUHIUIE
OTKa3aTbcs OT MPOCTPAHCTBEHHO-BPEMEHHOIO KOHTMHyymMa. MOXHO Jymarb, 4YTO
YeJoBeUYecKass HM300peTaTeIbHOCTh B KOHIIE KOHIIOB HAMIET METOIbI, KOTOpPbHIE IO3BOJIAT
cienoBare 3ToMy nyTd. Ho B Hacrosiiiee BpeMs Takas Iporpamma CMaxvBaeT Ha IONBITKY
ABINATh B GE3BO3AYIIHOM NPOCTpaHCTBe»?S, CUTyalus MO CpaBHEHMIO ¢ 1936-bIM TomoM
panuKanibHO W3MEHMJach. Ha JaHHBII MOMEHT CYyIIECTBYET psi HpOorpaMM, B paMKax
KOTOPBIX YCIIEIIHO PEAIU3YETCSl TO, YTO Ka3aJI0Ch HEBO3MOXKHBIM DHHIITEHHY.

OpHMM U3 MOACTYNOB K 3TUM Iporpammam U Obljia Teopus S-Marpullbl. B koHTekcTe
Hamield paboThl OHa M HMHTEpecHa TeM, 4To 1) 3acraBnsieT oOparuTh BHHUMaHUE Ha
CYLIECTBEHHOCTh HE-TIPOCTPAHCTBEHHOTO OOBACHEHUS! (PU3NUYECKUX SIBICHUN U 2) yKa3bIBACT
OJTHOBPEMEHHO Ha BO3MOXHOCTh MHOTO MOHUMaHUS NpUYMHHOCTU. B Teopum S-marpuiisl,
MIOBTOPHM, CYIIECTBEHHBI TOJBKO Ha4dalbHbIE M KOHEYHBIE COCTOSHUS cHcTeMbl. Ha s3bike
MeTapu3uK MBI MMEEM JIeJ0 Kak Obl ¢ JedcTByroled u 1uesneBor mnpuuuHamu. Ho..
JleiicTBUTENFHO TOJBKO «Kak Obl». B mMarpuuHOM (opmanmu3me S-mMaTpullbl Ha4aio U KOHEIl
KBAaHTOBOTO SIBJICHUSI «CIIUTBI» B €IWHOM (opMain3Me, Kak U B W3HAYAIBHOM MaTpPHYHOM
dopmanuzme Ieitzenbepra, Tak u B mocieayromiem GopManudme BeKTopoB (Opa) u co-
BEKTOpOB (keT) [lupaka, KOTOpBIC U 33al0T AIeMEHTapHOe coObITHE 110 DeitHMany (ap = (a |
b), WK aMIUTUTYIy BEPOSITHOCTH MEpexoia U3 cocTosiHus (a| B cocTostHue |b).

Bot 31ech u nMeeTcss ojHa TOHKOCTb. JTH COCTOSIHHSI HE MPHUHAJICKAT TOPUZOHTY
SBJICHHOTO, OHM OTHECEHBbl K MOJAYCY OBITHUS BO3MOXKHOTO. Jla, MBI MOXEM NPUTOTOBUTH
HEKOTOpPOE€ HAyaJbHOE COCTOSHUE, CKakKeM, OJJIEKTPOH B JJIEKTPOHHOM MyIIKe ¢
OTIpeJIeIEHHBIM UMIYIIbCOM. MO)KeM TOBOPUTH O €r0 KJIACCUYECKOM COCTOSIHUH, HallpUMeEp,
TO, YTO OH B JAHHBI MOMEHT UMEET JaHHBIA UMITYbC p. OHAKO HEJB3s 3a0bIBATh, YTO MBI
UMeeM JIeNI0 BCE-TaKM C KBAaHTOBBIM OOBEKTOM, M HHUKTO HE OTMEHSJI TMPUHIIHII
HEOMpPEAEICHHOCTU. DTOT JJIEKTPOH IPUTOTOBIEH B JJEKTPOHHOM IyIIKE, OHAa HMEET
onpezeNeHHble  pa3Mephl. 3HauanbHO CyIIECTBYET HEONPEAEIEHHOCTh  IOJIOKEHUS
aMeKTpoHa Ax, u 0ojee BEpHBIM OKa3hIBAECTCS TOBOPUTH O BOJHOBOM (DYHKIIMH SJIEKTPOHA B
oTIpeNielIeHHOM UMIYIbCHOM coctossHuu ‘W(p). Takue snmeKTpoHBI MBI MOXKEM HANpaBUTh Ha
JBYXILIEJIEBOM DSKpaH, IIOCIE€ KOTOPOrO OHM IMOMAJal0T Ha CTEHKY, TIJe MOTYT
peructpupoBarbcsi. IlpobnemMa ¢ KiacCMUeCKUM IOHMMAaHUEM NPUYMHHOCTH COCTOUT B
cienytomeM. HecMoTpst Ha TO, YTO IEKTPOHBI MPUTOTOBICHBI B OMPEIEICHHOM COCTOSHHH,
Ha CTEHKE OHHM JIOKAJIU3YIOTCS C OIPENEICHHON BEPOSTHOCTHIO. 3apaHee HEBO3MOXKHO
npeacKas3arb, IA€ TOSBUTbCS TOT MJIM WHOW 3IIEKTPOH, BBINMYIIEHHBIH W3 IMYIIKH, YTO
IPOTUBOPEUUT  OXKUAAHUAM  KJIACCMUECKOM MexaHuku. B e€ pamkax, dacTtuia,
MPUTOTOBJIEHHAS! B ONPEJEIIEHHOM COCTOSIHUM, BCETJa JOJDKHA MPUXOAUTH B OJHO U TOXKE
Mmecto. HecMoTpst Ha BUAMMOE CilydaiiHOE MOBE/IEHUE AIIEKTPOHOB, MHIAETEPMUHHU3M BCE XKe
orcyTcTByeT. lloBeneHne 5SIEKTPOHOB 3a/laeTCs BOJHOBOM (DYHKIIMEHW, W pacTpenercHue

28 Ditnmreitn A. ®usrka M peanbHOCcTh // Mup u dusuka. M.: Taiineke Ko, 2003 r. C. 118-119.



254 Vox. dunocodckunn xxypHan. Beinyck 18 (utoHb 2015)

AJIEKTPOHOB HA SKpaHE TOYHO €U cooTBeTCTBYeT. KoHeuHoe cocTosiHue, MojlydaeMoe B
HKCIEPUMEHTE, BHIBOJUTCS U 0OHO3HAYHO 33a€TCS YPAaBHEHUSIMU KBaHTOBOM MexaHMKu. O0
WHJETEPMUHU3ME, B OTOM CMBICIIE, TOBOPUTh He mpuxoautca. Ho He paboraer u
KJIACCHMYECKOE MOHUMaHUE JIeHCTBYoMEeH npuuuHbl. [Ipu 5TOM eciau ydecTh, 4To B KBAHTOBOI
MeXaHUKE Mbl UMEEM JIeJIO TOJIbKO (PaKTUUECKU C HAYaJIbHBIMU M KOHEUHBIMU COCTOSIHUSIMU, U
KOHEYHOE COCTOSIHUE KaK uen0e OJHO3HAYHO OIpe/Ie]IeHO, BO3HUKAET cOO0Ja3H BBECTH
TIOHATHE I1IeTEBOM NpHYMHBEL. PaHee s yke Kacancs 3Tol TeMbIZ . BBIBOJ, KOTOpHIH HaMu
nenancs, nepekiaukaercsa ¢ Beiogamu [LI1. T'aiiienko, Takke KacaBIIEHCS 3TOM TEMBI: «4TO
JUTSL TOCTHIKCHHUS. .. 1IeJIECO00Pa3HOCTH HE HAJI0 HACHIBLCTBEHHO HABS3BIBATH MPHUPOJEC LIETH
TaM, IJle X HE yIaeTcs OOHAPYKHTh: TaKas «TeIeoNorus» rubenbHa ams Hayku»™. Boree
KOHKPETHO, HAMH OBLIO TIOKA3aHO, YTO MPH BBEACHUU TEJICOJIOTHYSCKON MPUINHBI CICTYIOT
HECKOJIBKO BBIBOJIOB, C KOTOPBIMU TPYIHO COTIIacUThCs. B wactHoCTH,

[TepBoe. YHUBEpPCYM IIpU HAJIUYUU 3aKOHOB C MMMAHEHTHOM WM LEJIE€BOM MPUYMHOMN
OKa3bIBAETCS KECTKO ACTEPMUHUPOBAHHBIM MUPOM.

Bropoe. B Takom Mupe 3apaHee MmpenomnpeesieHO MOsSBICHHUE JT00ro Cyliero, U u3
3TOTO CJEAYeT TPETUH BBIBOA, YTO

B Takom Mupe npuHIUNHAIBHO OTCYTCTBYIOT Ka4€CTBEHHBIE TIEPEXObI, CKAaYKH.

Taxue BBIBOJIBI HEM30€KHBI, €CIIM MBI PAaCCMaTPUBAEM HPUYUHY Yenesyio, KAk
Oelicmgyowyro, 4To0 OOBIYHO M JIETIAeTCS B COBPEMEHHOM €CTeCTBO3HaHuM. Hampumep, B
CHHEPIeTUKE YacTO YTBEPHKIAETCS, UTO «Oyayliee BPEMEHUT HACTOSIIEe». Mbl HE CKIIOHHBI K
Takoi Touke 3peHus. Jloruka paccyxaeHuii B pa3BuBaeMoii pabote uHas. Jla, B COBpeMEHHOM
€CTECTBO3HAHUH KaK B (pU3UKE, KOCMOJIOTUU U B OMOJIOTHU OCOOEHHO, YMIIHPUYECKUE JaHHbBIE
HACTOSITEJIBHO TOBOPAT O HEOOXOAMMOCTU WM3MEHEHHUs MPUYUHHOCTH. VM MBI MpUMBIKaeM K
BoiBogy ILII. TalizeHko B UMTUPOBAaHHOW HAMH BbIIE paboTe, 4YTO B Hayke JHOO
MPUHIMITAATHFHBIM 00pa30M JIOJDKEH MEHSTHCS THIT PAllMOHAIBHOCTH, JIMOO HEIMOJHA cama
HayKa, TTOCKOJIbKY BHYTPU camMoil ce0si OHa HEe MOXKET (opManan30BaTh, OMUCATh HEKOTOPHIC
OCHOBHBIE, HEOOXOIUMBbIC MPUHIMIMBL. Ha caMoM nene MOJDKHBI MEHSITHCS KaK TMPUHITUIIBI
palMOHATBFHOCTH, TaK U 0a30BbIC MPUHIIUITHI HAYKH.

To, yTo HamMu TpesIaraeTcsi, CBA3aHO, MPEkKIE BCEro, ¢ 0A30BBIMH, OHTOJIOTHYECKUMU
npUHIMIIAMUA Haykd. HoBas oHTOnOrHs TpeOyeT W WHOTO MOHUMAaHHUS TMPUYUHHOCTH, B
JAHHOM cJy4ae, U3MEHEHHs] TIOHUMaHUs Oeticmgyioujeli npuyuHvl. JIeHCTBYIONIYI0 TPUYHHY
Mbl MOHMMAaeM BCErja B CaMOM IIMPOKOM CMBICIE, KaK HEKOTOPOE «Hayanao JBUKEHU,
KOTOpPO€ 3aTéM NPHUBOJUT K HEKOTOpOMY pe3yabrary. Eciii COOTHOCUTH €€ TOJBKO C
TOPU30HTOM SIBIGHHOTO, TOTO, YTO HAaXOJUTCS TOJBKO B TPOCTPAHCTBE, Mbl HUKOT/IA HE
CMOXKEM TIOHSTh MPOUCXOAAIIETO B paMKaxXx KBaHTOBOW Teopun. Eciam ke cooTHecTH
JEUCTBYIONIYIO TMPUYMHY HE TOJBKO C TEM KOHKPETHBIM HMCTOKOM, HAXOISIIEMCSl «37eCh U
ceifyac», HO W €mE€ M C YEeM-TO «HMHBIM», TO CyTh KBAaHTOBBIX (PEHOMEHOB CTAaHOBHUTCS
npo3payHoil. TyT camoe BpeMsl OISATh BEPHYTHCS K OINPEACIICHUIO B03MOMCHO20 B

2 Cepanbuuko A.IO. Teseonorudeckuii IPUHLIKMI U COBpeMeHHas Hayka // TIpMYMHHOCTb U TEICOHOMU3M
B COBPEMEHHOW €CTECTBCHHO-Hay4YHOU mapagurme. M. Hayka. 2002. C. 73-86.
%0 Taiinenko ILI1. ITIpo6nema panuoHansHOCTH Ha ucxonae XX Beka // Bompocs! ¢unocopuu, N 6, 1991.C.

12.
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apucroreneBckod Meradusuke. OHO Tinacur: «BO3MOXHOCTBIO HAa3bIBACTCS HAYAIO
JBUKCHHSI, KOTOPOE HAXOIUTCS B MHOM, WJIHM caMo ecTh nHoe» (Meradmusuka,V,12). Urak, 3T0
«Hayajo JBWKEHUS», HaXOJsfIeecs B HHOM M KOTOpoe camMo ecTh uHoe. HawanbHoe
COCTOSIHME, 3a/laBaéMO€ B KBAaHTOBOH 00JacTH, B TOM k€ camMoOi SIIEKTPOHHOW MYIIKE,
PaccMOTPEHHOM BbIlIE, HE MPUHAMJICKHUT MapaJoKCaIbHBIM 00pa30M, caMOil 00JIaCTH «37eCh
U ceifuacy. SIBneHue 3a7aeTca «31eChy», HO HE MPUHAUICKUT 3mom)y OBITUHHOMY TOPU3OHTY.
OHoO xapakTepusyercs HEKOTOPO BOTHOBOU (DYHKIMEH, KOTOPYIO MBI U COOTHOCUM C ObITHEM
MOTEHIIMATbHBIM. [loydaercss 4eTKoe COOTBETCTBHE C apUCTOTEIEBCKON (OPMYIHPOBKOH,
YTO 3TO HAYaJlO JBUXKEHHUS, KOTOPOE «HAXOAMUTCS B MHOM M caMO €CTh MHOoe». HawanbHoe
COCTOSIHME «KOPEHUTCS B MHOMY», CKaXEM B 3JICKTPOHHOW MYIIKE, T.€. HAXOJUTCS <B3lIEeCh U
ceiiyac», HO caMO OHO - BEKTOp HAYaJbHOTO COCTOSHHUA (a|, €CTh MHOE, T.€. IPUHAJJICKUT
noteHuuaibHoMy. [lanHas Apucrorenem (GOpMyITHpPOBKA «IBMXKEHUS», TOHUMaeMas UM Kak
CTaHOBJICHUE, OKA3bIBACTCSI MAaKCUMAaJIbHO CUMMETPUYHOW K PA3NIUYHBIM MOAYyCaM OBITHS.
N3HavyanbHO JaHHAs Uil OMOCPENOBAaHMS MEXKAY SUICTUYECKMM HAdalioM M MaTepue,
MOHMMAEeMO TpeKaMH KaK aOCOIIOTHOW IMPOTHBOIIOJIOKHOCTBIO OBITHS, OHA OKAa3bIBACTCS
NPAMEHHUMONH W JUIS PAacCMOTpeHHUss Oojieeé YacTHBIX BHJOB JBWKCHHS, KaK H B
paccMaTrpuBaeMoM cirydae.

W3MmeHeHre TOHSTHUS TOJNBKO OJHOM JEWCTBYIONIEH MPUYMHBI OKa3bIBa€TCs, BOOOIE
roBOpsi, HENOCTaTO4YHbIM. Jla, KBAaHTOBOE SBJIEHHE B paMKaX TaKOro pPacCMOTPEHMUS,
dbopmupyercs «uHbIMY. Eciay He roBopUTh Ha si3bike (GUI0COdUU, U «CIIYCTUTHCS» B 001aCTh
¢bu3uKH, TO 37€Ch YMECTHO HCIOJIb30BaTh TEPMUHOJOTUIO TPAKTOBKM KBAHTOBOW MEXaHHKHU
JaBuna boma. M0oXHO BBECTH MOHSTHE «KBAHTOBOTO IMOTEHIIMAJA», KOTOPBIM U (GopMupyeT
HaOJIIOTaeMYyI0 KapTUHKY, HO KOTOPBI CaM HE MPUHAIJICKHUT ITOMY HAOII0AaeMOMY MOIYCY
pearbHOCTH, OH HAXOAUTCH «3a Heil». Ero MoxHO paccMaTrpuBaTh Ha YPOBHE «MMILTUIIUTHOTO
MOpsIIKa», TOTO CKPBITOTO TOpsiiKa Beliei, KOoTopbli ¥ BBOAWJI boMm, s oObsicHEHUS
KBaHTOBBIX SIBJICHHHA. B mpumepe C 3JIEKTPOHHOM IIYIIKOM «KBAHTOBBIM IOTEHIUAI» H
dbopmupyet HalmogaemMoe sBICHHE, KOTOpOe U €CTh IieneBas npuurHa. lleneBas mpuunHa B
TaKOM CXeME BO3HHMKAET €CTECTBEHHO, KaK peajn3alus NOTeHUUU. To, 4TO MBI MOITYy4YaeM B
OIBITE, U €CTh 1I€JIb, U €€ HE HAJ0 MyTaTh C TOM 1I€JIEBOM MPUUYMHOMN, pacCMaTPUBAEMBbIil Kak
HEKOTOPBIA «IIPUTATHBAIOIINNA aTTPAKTOpP», TO «OyayIlee, 4TO BpeMEHUT HacTtosiee». Llemns,
OHO K€ IIeJ0€, €CTh OCYIIECTBUBIIEECSI, U OHO CBS3aHO HMMEHHO C MPOULION (QopMoit
BpeMeHM, a He Oyaymiero. Mup (eHOMeHalbHbIN, BEIU CBS3aHbI C MPOLLIBIM, 00 ATOM
roBopuT Bcsi Mertadusuka, or Apucrorens no lerems. Crapmiee, o ApUCTOTENIO €CTh
SHTENEXUS, T.€. «CYITHOCTh, HAXOMAIIASACS B COCTOSHHH OCYIIECTBIECHHOCTH» (Metadusuka,
1039 al7). DHTenexusi €CTh «BBINIEANIEE K IENM, K KOHILY, K 3aBepHIeHHOCTH». Ho
CTaHOBHTCS YmMo-mo, MPUXOTUT K OBITUIO TO, YETO B HEM CIIE He Cmano Ovimb. ITO U €CTh
cyurHocTh. B maHHOI paboTe Mbl He OylieM HCCleoBaTh AMANEKTUKY CYIIHOCTH, CBSI3b €€ C
HAJTMYHBIM OBITHEM, JIUIIbL OTMETHM OIPEEICHHYI0 OJM30CTh HAIIETO B3IVISAA K MO3UIIUU
A.®. Jlocesa®'. [Ipu TakoM moaxo/e CYITHOCTh €CTh ONPEACIICHHOCTh OBITUSI, HO Oe3 camozo
Obimusl, «OTpaKEHUE OBITHS B HHYIO 007acTh». OHO M3 U3BECTHBIX ONMPENEICHUN CYITHOCTH
y ApucroTrens AaeTcsa UM KakK TO TL MV ELVOL - «TeM, 4TO ObUIO OBITH». TepMUHOIOTHYECKU

31 Toces A.®. Mud, uncino, cymaocTs. M.: Meicis, 1994,
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3TO ONM3KO K TEreJIeBCKOMY MOHUMAHHIO CymIHOCTH. \Wesen (CymHOCTb) yKa3bIBaeT Ha
IpOILEAIIee BpEeMs: CYIIIHOCTh €CTh Kak ObI TO, YTO ObUIO (JEWESEN). «TaKasi CBSI3b CYIIHOCTH
C IIPOLIEIINM HUCKOJIBKO HE citydaiiHa. Benp uto Takoe npomenmee? [Ipomeaiee — To, 4to
JUIIAIOCH BO3MOXHOCTHU OBITh B HacTosiieM. OHO O4eHb JJaXKe MPOJOHKAET OBITh, HO TOJIBKO
HE B KauecTBe ObITHS, U B YACTHOCTU HAJIMYHOTO OBITHS, HO HMEHHO B Ka4eCTBE CYIIHOCTH.
Bewmn MuHOBanu, yMepiM, UCUE3JIM; HO - OCTajach MX CYIIHOCTb. M B KauecTBE CYIIHOCTH
OHM CYIIECTBYIOT U Teleph, XOTA B KadecTBe OBITHS HX Tereph yke HeT» 2. TakuM o6pazom,
KOPPEKTHOE pacCMOTpPEHHE NPUYMHHOTO BO3HUKHOBEHHUs JH0OOro ¢eHomena Ttpedyer
BBEJICHUS YK€ TpeX (OpM NPUYMHHOCTH — CYIIHOCTH (PUIETUYECKOT0), ACUCTBYIOIICH
IIPUYMHBI U LEJIEBOM, KaK TOT0, YTO CTaJ0, BOIJIOTUIIOCH.

W, nakoneu, mnocienHuii smemMeHT. To, 4YTO CTAaHOBUTCS, MMEET ONPENCIICHHBIN
cyOcTpar, Mbl HE MOKEM SJIMMUHHUPOBATH CaMy MaTepUI0. YpaH B paHMOaKTHBHOM pacrajie
mpeBpaiiaercs B CBHHEL, B JBYXILEIEBOM OSKCIIEPUMEHTE HAOIIONAeTCsl HEKOTOpoe
pacupesieJieHue 3J€KTPOHOB, CBET B IPU3ME pasjiaraeTcsi B ONpPENEJICHHBIM crekTtp. Mebl
BCErJa UMEEM JIeNI0 ¢ MaTepuajibHbIM, NMpUpoaHbIM. [IpupoaHoe ke — 310 peHOMEeHaNIbHOE,
MOHMMAaeMO€ B IEPBUYHOM cMbiciie. CIOBO ¢heHomeH, TPOUCXOIUT OT AP.-TPEUECKOro Iaroia
@Q1VO, O3HAYAIOUIETO AGIAMbCA, NOKA3bIBAMbCA, OOHAPYICUBAMBCA, 0eNambCs BUOUMbBIM,
0Ka3vI8amMvCsl HA camom Oele. Xalaerrep B CBOEH TPaKTOBKE aHTHYHOH (Quiiocopuu, B TOM
quclie U ApPHUCTOTeNs, yKa3blBaeT UMEHHO Ha 3TOT acMeKT MpupoOHO020, a UMEHHO TOTO, YTO
8bIULIO K OCYWecmaiieHuto, 9YTo XanJerrepoM XapakTepusyercs Kak npubvimue. ITO caMoe
OCYIIECTBIICHUE MOXXET MPOMCXOAHUTH MO-Pa3HOMY, TaK KaK B OCHOBE MPUPOOH020 TEXKWT,
€CIIM TOBOPUTH COBPEMEHHBIM SI3bIKOM, OTHOCHUTENIbHAsE Marepusi. Marepusi, MEOH, €CTb
HEKOTOpHhIi BuA HEObITHsI. OHA BBICTYNAET KaK HEYTO OTHOCUTENIBHOE, TaK KaK 3TO HE IIPOCTO
HeObITHE BOOOILE, B CAaMOM LIMPOKOM CMBICIE, a HEOBITHE Yero-ro, TOM BELlU, KOTOpas
BO3HUKaeT (Onarojmapsi Marepuu) MpU CONEHUCTBUU IMPUYMH, HA KOTOPBIE MBI yX€ yKa3aiu
BbIllle — (OpPMAJIbHOM, IIeJIeBOM M JAeicTByrome. Hedro WHIWBHIyallbHOE BBIXOIUT K
OCYILECTBJIEHUIO, TOJIy4aeT KOHKPETHOE CyIIEeCTBOBaHME Onarogapss Marepuu. ITo
U3BECTHBIN npuHyun uHousuoyayuu, BBEJCHHbIN BIIEpBbIC elle ApPUCTOTENIEeM, U WUTIpaBIIUN
BIIOCIIEICTBUM OJHY M3 CYIIECTBEHHBIX poJIed B TOMHUCTCKOM ¢uinocopun. IIpuHumm
UHIUBUYallUd DELIAeT CIOXKHYI (QHIOCOPCKYI0 MPOOJEMY — COOTHOILEHHS «EJUHOro-
MHOTOro», Kak M KakuM oOpa3oM eIuHas CYyIIHOCTb BOIUIOIIAETCS BO MHOXECTBE
KOHKPETHBIX, MHJIMBUIYyaJbHBIX Bemax. Mcropus ¢unocopun naer HECKOIBKO BO3MOMXKHBIX
OTBETOB Ha 3TOT BOIPOC, HO BCE OHM, TaK WM HHAYe CBA3aHBl C apUCTOTEIEBCKUM
npuHiMnoM uHauBuayanuu. CormacHo Apuctorento dopma (9tidoc, CYITHOCTh BEIU) HE
MOXET cama Mo cebe CIYyKUTh WHIAMBHIYATU3UPYIOLUIMM HAyaJoM KOHKPETHOH eTMHUYHOMN
BeIlM. APUCTOTENb YKa3bIBae€T Ha TO, YTO UHOUBUOYATbHOE, ey OOHOU (hopmbl 0OS3aHBI
Mmarepuu. braronapst Marepuu BeIM BO-UIIOCTa3UPYIOTCS, €CIIU MCII0JIb30BaTh OoJiee MO3THUN
A3bIK, PA3JIMYHBIM, KOHKPETHBIM 00pazoM. Ho HMMEHHO ¢ 3TUM MBI U CTaJKUBaeMcs B
KBaHTOBOW MexaHuke! EgwHas CynHOCTh, CKaXeM OJJIEKTPOH, Onaromaps pa3iudHOMY
MaTepUaIbHOMY OKPYKEHHIO, MPOSBISET ceOs Mo-pasHOMY, JHUOO KOPIMYCKYISPHBIM, JTHOO
BOJIHOBBIM XapaKTepOM. XapaKTep 3TOTO MOBEACHUS 3aBUCUT OT KOHKPETHOTO MarepHalbHOTIO

32 loces A.®. Mud, uucio, cymaocTs. M.: Meicis, 1994.C. 464.
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OKpYXEHHs. DTO M €CTh Ta caMasi «OTHOCHTEIBHOCTh K CPECTBAM HAOIIONCHUS», O KOTOPOH
roBopmsl akageMuk B.A ok, 3aBUCHMOCTHh BBIXOJa KBAHTOBOTO SBICHHS OT CHocoba
IIOCTAHOBKHM «IKCIEPUMEHTAJIBbHOIO BOIPOCa», KOTOPYK YWiep [IeMOHCTPUPOBal B
3HaMeHuTON «urpe B 20 BormpocoBy». M nemo BoBce HE B MPECIOBYTOM «HaOMromareney, a B
TOM, 4YTO BEIIM, WM €CIId TOBOPUTH O KBAaHTOBOW (hM3MKE, JIOKAJIbHBIE CBOWCTBA U
3aKOHOMEPHOCTH 4YacTull OOYCJIOBIEHBl «3aKOHOMEPHOCTSIMH M paclpeiesieHueM Bceil
MaTepuH MHUpa, T.e. TIOOATbHBIMH CBOIMCTBAMH MHpa»>>. DTO cOCTaBisfeT CyTh T.H.
«rpuHIMna Maxa» B PEISLIUOHHO-CTAaTUCTUYECKOM IIOJXOJ€ K TPAKTOBKE KBAHTOBBIX
sBieHuid. To, kKak U KakuM 00pa3oM pean3yeTcsl Belllb, 3aBUCHT OT PACIpEIEICHUs MAaTePHH.

«[Tpunnun Maxay 370 1100anbHBIN, BCEOOIUN NPUHLIUI. B KBaHTOBOW MEXaHUKE OH
HaXOAUT OTPAXKEHUE B JBYX IOJIOKEHHSX, chopMmyanpoBaHHbIX PeitHmMaHoMm. CymiecTByer
JIBa U TOJIBKO JIBa CIIOCO0A peann3alui KBAHTOBOM CYIITHOCTH, U CBSI3aHO 3TO C ONPENEICHHON
JIBOMCTBEHHOCTBIO MAaTE€pUH, YTO HAXOIUT CBOE OTPAKEHHUE B TOM, YTO OHA OIHMCHIBAETCS
JByMsl HE-KOMMYTHUPYIOUIMMH oreparopamu. BbIXxog K OCYIIECTBIEHHOCTH KBAHTOBOTO
ABJICHUSI — O3TO JIBA BO3MOXHBIX CI€HapHs aKTyaJU3alud B3aUMHOUCKIHOYAIOIINX
anpTepHaTuB. M 3TM 1Ba clieHapus 3aBUCSAT B COOTBETCTBUM C «IIPUHLMIIOM Maxa» ot
MaKpOCKOMUYECKOW 0OCTaHOBKH, KOTOPYIO YK€ M MOXKET OCYIIECTBHUTH «HAOIIOAATENb)» TEM
WJIM UHBIM CIIOCOOOM B CBOEH J1abopaTopuu. ITO K€ caMoe SIBIIEHUE MOXET MPOUCXOIUTD, J1a
U TIPOUCXONUT B JOOOM yroinke BceneHHo#, npuueM HE3aBUCUMO OT TOrO, €CTb
«HAOJIONATENbY WU HET.

[TonBonst UTOT, MBI MOXKEM KOHCTaTHpOBaTh, YTO HaOIIONaeMOe KOHEYHOE SIBICHHUE
dbopmupyercss He TOJNBKO «UCTOKOM», HE TOJbKO JCHCTBYIOIIEW NPUYMHON, Kak B
KJIACCUYECKON HAayKe, OHO 3aJaeTcsl «Urpoi» 4eThlpex Hadasl. M eciau oTBedars Ha BOIPOC,
BBIHECEHHBIN B 3arojioBoK ctarbu: «Mrpaet nu bor B kocTu?», TO Hall OAHO3HAYHBINA OTBET:
«Het, ne wurpaet!». OcylecTBiaseTcs TO, YTO MPEIONPEAELIEHO K BO-OCYIIECTBIICHHUIO.
CTa”HOBHUTCS TO B MPHUPOJE, UYTO 3aJaHO CYIIHOCTHBIM, »iaeTHdeckuM. Jla, B mporecce
CTAHOBJICHUS BBl HE CKQKUTE, KAKOM aTOM ypaHa pacnaJeTcs, U B Kakoil MOMEHT BpemeHu. Ho
Bbl TOYHO, B COOTBETCTBHH C IMpaBUWJIAMHU KBAaHTOBOM MEXaHMKH, IMPEICKAXKETEe, Yepe3 Kakoe
BpEMs OH NPEBPATUTCS B CBUHELL, IPUYEM TOJIBKO B CBUHEL], & HE B KAKOW-TO MHOM AJIEMEHT.
3alaHO BCerla KOHEYHOE, 1IEJI0€ U UIpa Cilydas 3/1€Ch UCKIIIOUEHa!

3 Bnagumupos 10.C. Mertadusuka. M.: Bunom. Jlabopartopus 3Hanuii, 2002 r. C. 359.
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Does God play dice?
Sevalnikov Andrei

Abstract: In this article is considered the problem of causality in the quantum theory.
Within modal approach is shown the lack of an indeterminizm of this theory. Observable, or
the reality within such approach is considered as évvmootatov of an entity, as a process
which result is defined unambiguously, but, however, depends on a macroscopic situation. It
is an essence of considered in this work “the generalized Mach’s principle”.
Real, or observable depends in a limit on a condition of all the Universe in general. It is also
affirmed that the quantum mechanics is easily interpreted within traditional metaphysics, in
particular, Aristotle's metaphysics. The difficulties arising by consideration of the quantum
phenomena, in particular, of the principle of causality are removed upon by transition to the
modal description of reality. It is shown that it is necessary to introduce four modes of reality,
two couples of opposites: being (entity) — non-existence (matter, un dv ), possible — real.
These modes of reality are closely connected with four causes of Aristotle and four forms of
time.

Keywords: ontology, reality, quantum mechanics, causality, indeterminism, modes of
being, four causes, becoming, phenomenon



