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IIpoGsema cymecTBOBaHUs B COBPEMEHHOU (pu3uke

Ceganvnuroe A.10.

AnHOTamuA: Pabora mocesiieHa mpobJieMe CYIIeCTBOBAaHHUS KBAaHTOBBIX
o0bekToB. Kak Teopernyeckuii ypoBeHb (JIIP-nmapajyioke, anaim3 HepaBeHCTB besia),
TaK W T[OCJEJHHE DKCIEPUMEHTHl IIOKA3bIBAIOT, UYTO KBAHTOBbIE OOBEKTHI
ompeZileJIeHHBIM  00pa3oM He CYIeCTBYIOT [0 HaOiwneHus. B pabote
IpEANPUHUMAETCS MOIBITKA MHTEPIPETAIINH 3TOTO SIBJIEHUS B pycyie MeTapU3UKU
Apucrorens (B. I'eitzenbepr), moHNMaHue KOTOPOTO OKa3bIBAETCS OYEHb OJIM3KUM K
dumocodckum uaesam Xauerrepa.

KiroueBble ciioBa: KBaHTOBas Me€XaHHKa, CyIIeCTBOBAaHHE, OHTOJIOTHA,
OBITHE B BO3MOXHOCTH, OBITHE B HEfICTBHTEJIbHOCTI/I, IIOTEHIIUAJIbHOE, aKTya/IbHOE,
JAC€KAapTOBCKasdA IIapaaurma

|. CymecrBoBanue, kak npobiemMa puzndeckas

Humme Bo MHOTMX KHHUTrax, 3aMETKax M TETPaAsX HACTOWYMBO TOBTOPSII OJHY M Ty K€ MBICIHb:
«Benukue coObITHSI TPUXOIAT HA TOIXYOMHBIX JIamKax». DTy MbICIb pa3BuBai u Xaiaerrep. Ilo ero
YTBEPAKACHHUIO - MaJI0 TOTO, YTO OHU THUXO BXOJAT MUP, OHHU MOTYT HJATH U JIOXOAUTH 0 HAC JOJTO U
oueHb Aonro. B ¢usuke B Hacroslee BpeMs NPOM3OLUIM HACTOSALIME TEKTOHWYECKHE CIIBUIH,
KOTOpbIe, HECMOTpSl Aak€ Ha IIMPOKOE OOCYXKICHHWE, M Ha BCE BO3PACTAIOIIEE KOJIMYECTBO
myOJIMKAIIViA, OCTAETCsI BO MHOTOM «B TSHH» Kak JyIs (PU3UKOB, TaK U It GUI0CO(OB.

B 2004 romy B Poccum Obim m3man mepeBon kuHuru Jlymmkn Axkapam «/luamornm o KBaHTOBOM
MexaHuke»®. B HeHTpe ee BHMMaHHMs Kak pa3 U HaXOAATCS MpoOJeMa CyIIECTBOBAHUS KBAHTOBBIX
00BEKTOB. YKe B CaMOM Haualie TIepBOH TJIaBbl aBTOP MPUBOAMT O0Jiee IBYX JECSITKOB IIUTAT GU3UKOB
u punocodoB, yKa3pIBAIONIUX HA MHOE MOHWMAaHHE CYIIECTBOBAHKE, HEXKEIH YeM B JIEKAPTOBCKOMN
napagurme. YKaxxeM JIMIIb HEKOTOPBIE U3 3THX LIUTAT, OTOOPaKAIOIIMX CYTh JIea.

«Jlaiicon: “Muxpockonuyeckas (HU3MKA... 5TO IoJNe, B KOTOpOM Jorma MoHo? — rje
KpacyrojibHbIM KaMHEM Hay4yHOTO METOZa SIBIISETCS MOCTYJAT O TOM, YTO MPHPOJa OObEKTUBHO HE
CYIIIECTBYET, - He BepHa~. OunkenpmteitH: “To, yro ['elizenOepr oTkpbul B 1925 1., MOXHO OBLIO OBI
Ha3BaTh HEOOBEKTUBHON (PU3MKOMN, OJIOIKUB TEPMUH, KOTOPHIH Bacwmii Kanauackuii mpumaymai s
CBOETr0 MCKyccTBa B MIOHXEHE HECKOJIIbKMMHU rojilaMu pansbiie. [CyThb fena...] 3aKirodaeTcst B TOM, 4TO
CYIITHOCTH TIPUPOJIBI HE UMEIOT COCTOsHUS Obrtrst”. XKupapau: “MHoOrHe y4eHble COTIIAIIA0TCS C TEM,
YTO BO3HHUKAIOT TPYAHOCTH NpPH IMOMBITKE CO3/1aTh MPEACTABICHHE O MHpE, MOJIpa3yMEeBarolIee
HEKOTOpYI0 GOpMY peann3Ma, KOTOPOe MOXKET ClIeNIaTh Hallle 3HAHHWE O SBICHHUSX MPUPOJIBI CBI3HBIM
U nocienoBareabHbiM”. [latHaMm: “KomeHrareHckass MHTEpIpETalys OTPHUIACT, Y4TO HaOJr0IaeMoe
MMEET KaKyl-TO LIEHHOCTh 0 wu3MepeHus’. [[’Ocnanps: “YTBepKIeHHE O TOM, 4YTO JIBE
HECOBMECTUMBIC BEIMYMHBI HE MOT'YT UMETh TOYHbIE 3HAUEHHS B OJTHO U TOXKE BPEMsI, TIPOSIBIISIETCS B
mo0oit popmynpoBke kBaHTOBOW Mexanwky . [lapmsu: “He BepHO NpPEaIoNioKeHWE O TOM, YTO
CHCTEMa OCTaeTCs B ONPEACICHHOM COCTOSHHMH, Korja ee He HaOmonaror’. Mepmun: “Mebl 3HaeM,

! Jlymmxu Axxapmu. Jlmanorm o KBaHTOBOM Mexanuke. |eiisenGepr, delinman, Axanemyc,

Kanmuno w xameneon Ha Berke / Ilep. ¢ wurampsHCKOTO. — MockBa — IxkeBck: MHCTHUTYT
KoMmbIoTepHBIX uccnenoBanmit; HUL] «Perymspras n xaotuueckas auHamukay. 2004 r. (Hanee — JL
AKxkapn)

2 Peub UAET O T.H. «10rMe MOHO», U3BECTHOTO OHOJIOTa, naypeara HoOeneBckoii npemun YKaka
Momno.
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CEroiHs MOXKHO J0Ka3aTh, YTO Ja)Ke JyHa HE HAaXOAMTCA Ha CBOEM MECTE, €CIH Ha Hee HHKTO He
cMmotput”. I'peko: “llena, KOTOpyIO IUIaTUT PEATUCT, - BOCCTAHOBJICHUE JIBYCMBICICHHOCTH.
KBanToBas ;yHa HaxOMUTCS TaM TOJBKO MOTEHIMAIBHO, €CITM HAa HEe HHUKTO He cMoTpuT . DaiiH:
“Peanu3m mepTB. Ero cmepTh OblIa yCKOpeHa TUCKYCCHSIMH MO WHTEPHNPETAMH KBAaHTOBOW TEOPHH,
rae HepeamucTrdeckas Qurocodus bopa mpeBanmmpoBana Haa CTPACTHBIM peaTM3MOM ODWHINTEHHA .
bop: “JleicTBUTENBHO, OTKPHITUE KBAHTOBAHMS HE TOJBKO JENaeT BHUIUMBIM €CTECTBEHHOE
OrpaHUuYEHHE KJIacCHUeCKOW (PU3UKH, HO MPOJIMBACT HOBBII CBET Ha CTapyI0 (GHIOCOPCKYIO TPpodIeMy
00BEKTHBHOTO CYIICCTBOBAHHS SIBICHUI HE3aBHCHMO OT HAIIMX HAONIOACHWH, CTaBUT HAyKy B
COBEPIIICHHO HOBBIE yCIOBHS... OTpaHNYEHNE BO3MOKHOCTH TOBOPHUTH O SBIEHHUSIX KaK OOBEKTHBHO
CYIIIECTBYIOINX, HAIOXEHHOE Ha HAC CaMOW MPHPOMOH, HAXOIUT CBOE BHIPAKEHHE... UMEHHO B
¢dopMynupoBKe KBaHTOBOM MexaHukd’ . bBop: “Mbl JOMKHBI COBEPUICHHO OTKAa3aThCsl OT
MIPUITACHIBAHAS TPAAUIIHOHHBIX (PU3NIECKUX aTpuOyTOB MUKpooObekTam”. [laTtHaM: “Bmecto dpassr:
Ha0If0JaeMoe He CYIIECTBYET 10 TeX MOop, MoKa He OyJIeT M3MEPEeHO, MBI JOJLKHBI TOBOPUTH, YTO B
COOTBETCTBHM C KOTIEHTareHCKOW WHTepHpeTanueil HaOmoaaeMble MUKPOCKONMYECKHE SBICHUS HE
cymectBytor”. Ilommep: “Bop M KomeHrareHckas HHTEpHIpeTalys ... BHOBb IOATBEPAMIIH, YTO
AJIEKTPOH HE MOXKET UMETh B OJTHO W TO K€ BPEMsl OIpeAelieHHbIE MECTOMOJIOKEHHE U HWMITYIbC .
[efizenbepr: “@U3MKH TOCTENICHHO TPHBBIKIM pacCMaTpUBATh JJICKTPOHHBIE OPOUTHI HE Kak
peanbHOCTh, a CKOpPEE Kak BO3MOXHOCTE . JKupapau: “CocTosHuE CYNIEPIIO3UIIUH SBISETCS CTPAHHBIM
COCTOSTHHEM; COCTOSIHHEM, B KOTOPOM (POTOH HE HAXOJUTCS HU B OJHOM M3 BO3MOXXHBIX MECT. JTO
HEYTO, YTO €CTECTBEHHBIM 00Pa30M HE CYIIECTBYET BHE HAIIIETO IMMOBCEIHEBHOTO OIBITA B OTHOIIECHUH
Makpockonuueckux Ten”. Ilpsremnmu-Ilanmapuan: “OnHOBpEMEHHOCTh HAXOXKJIEHHUS B Pa3IUYHBIX
MeCTax B MHPE YaCTHII JOJKHA BOCIIPHHUMATHCS OyKBanbHO. OTIENbHAS YacTHIA HE TOIBKO MOXKET
HAaXOAWTHCA B OJWH W TOT K€ MOMEHT B Pa3HBIX MECTaX, HO OHAa MOXET JaXe OIHOBPEMEHHO
CJIeIOBAaTh Pa3UYHbIMK TyTsAMu”. [ammnHo: “Bee ke uMeer MecTo TOT (akT, YTO KOICHrareHCKas
uHTEprpeTanust Oblla M OCTaeTcs NpPEJAMETOM MHOTHUX [PYTUX HHTEPIpETAlUid, HEKOTOpBIE M3
KOTOPBIX IEHCTBUTENHHO BHIPAKAIOT U0 O TOM, YTO MaTepHs, TKaHb, PEATBbHOCTH, Oy/Ib OHA TYHHOU
WM 36MHOM, cama 1o cebe He cymectByer . JlxeiHe: “B HEKOTOPOM CMBICIIE aTOM JO/DKEH OBITh B
000MX COCTOSHUSIX B OJHO W TO ke Bpems. Kak roBopun Ilaymu, aTom cam He 3HaeT, B KaKOM OH
coctossHud Haxogutcs”. Illumonu: “CormacHo KBaHTOBOM MEXaHUKE HE BCE KAuyeCTBAa CHCTEMBI
UMEIOT (OTIpeieNIeHHbIE) 3HAUCHHS, 3aJaHHbIe OJTHOBPEMEHHO. BO3MOXHO, TydIIMM TPUMEPOM 3TOTO
YTBEPXKICHUS SIBIISICTCS DKCIIEPUMEHT C ABYMsS oTBepcTusiMu’. ['epOepT: “B KBaHTOBOM COCTOSIHUU
HEM3MepUMBbIH KyoH® (QUON) CyLIECTBYET HE TaK, KaK M3MEPEHHBIH KyoH... Hem3MepeHHbIH KyoH B
MEHBIIEH CTENEeHW NPHUCYIl pPEaTbHOCTH, YeM KYyOH, KOTOPBIM TOSBISIETCS Ha  HAIIUX
ochopecuupyromux skpaHax’»?.

CchUlKM Ha aBTOPUTETH B HayKe HUYErO HE peIIaroT. ABTOp KHHUTH KPUTHKYET BBICKa3bIBaHUA
TaKOTo Poja, Ha YTO UMEET IOJIHOE MPaBO, U MBITAETCS BBICTPOUTH CBOKO KOHIISTIIHIO, HCXOIAIIYIO U3
WHOTO TIOHATHUH BeposATHOCTH. OJHAKO COBpPEMEHHas Hayka HOCUT OJMIIMPUYECKHN XapakTep.
OKCIIEpUMEHTHI K€ — BEllb yNpsiMasi, © OHA TOBOPAT O ()M3MKE KBAHTOBBIX SIBJICHWH HEYTO WHOE,
paJiMKaIbHO OTIMYAIOIIEeCs OT MO3WUIUH AKKapJ, U TO, YTO PACCHINMAeT BCE €ro MOCTPOCHUS, KaK
KapTouHbli JoMuk. Cama KHUTA, MpaBlaa, BHIIDIA 33J0JT0 JO TOrO, KaK OBUIM TPOBENEHBI
COOTBETCTBYIOIIUE SKCIIEPUMEHTHI, YTO €€ U OIPaB/IbIBAET.

[Mpexne 4eM ykazaTh Ha 3TH IKCIEPHUMEHTHI, CJlellaeM HEOOXOIUMBIN TEOPEeTHYECKUH IKCKYpC.
AnpOept DitHiureitn nocne 1935 roxa 3amaBancs ogauM BonpocoM: «CymectByeT au JlyHa, mokyna
Ha HEe HE CMOTPHUT MBIIIb?». DTOT BONPOC DUHINTEWHA UMEET ATMHHYIO npeabictopuio. [logo3penus
B TOM, YTO B «KBAHTOBOM KOPOJIEBCTBE» YMO-moO He maK CTANN 3aKpaJIbIBaThCsl B CO3HaHHE (PU3UKOB
OUYEHb U OYEHb JIaBHO. YK€ mepBas Mojelb aToMa Bogoponaa bopa 1913 rona, enie He coBeplleHHas,
HO YXe «(aHTacTHYeCKas» I10 CBUAETEIBCTBY COBPEMEHHHKOB, CTaBHJIa BOMPOC O «CTPAaHHOM»
MOBEJIEHUH JIEKTPOHOB, KOTJa OH, HANPHMEp, AODKEH LEINKOM 3aHUMAaTh OMpPEEIEHHYI0 OpOUTY.
Hecare net cmyctst 3TH uaen pasoBbeT Jlynm ne Bpoiinb, yTBepkaas, 4To Nmpu ABWXKEHUHU JIOOOM

3 Monsarue xyon (quon) Huk I'epbepT BBE M1 0003HAYEHHS KBAHTOBOIO 00bEKTa B CBOEH KHure Quantum
Reality (1985).
4 J1. Axxapau. Tam xe. C. 45-63.
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aTOMHOM YacTHIBl C HEil HE0OXOIMMO CBS3BIBATH BOJIHY, NPUYEM BOJHY HEMAMEPUAlbHyio, UTO
npsAMo nopuepKuBaeTces ae bpoiinem®.

Poxnenne «HOpMabHOI» KBAaHTOBOW TEOPHH, €€ COBPEMEHHOTO ¢GopManM3Ma 0 TpaBy
cBs3pIBaeTCs co craThell Bepuepa [eitzenbOepra 1925 roga «O KBaHTOBOTEOPETHUYECKOH
VHTEPIPETAMM ~ KUHEMATHYECKUX M MEXAHHYECKUX COOTHOWIEHWIN®. Vike B camoMm ee Hadaie
['eiizenOepr BbICKa3bIBACT COMHEHHUE, YTO TAKUE BEIMYMHBI KAK KOOPAUHATHI, U IEPUOABI 00paIeHuUs
9NIEKTpOHa MOTYT ObITh HaOmomaempiMu. OOCyKAas SMIHPHYECKHH MaTepHall, CBSI3aHHBIA C
KBaHTOBOM Teopueil aroma, OyKBaJbHO ab3aleM HUKE, OH OMSTh YTBEPKIACT, YTO «IO-BHIUMOMY,
JydIlle COBCEM OTKa3aThCs OT HalEeX[ Ha TO, YTO HEHaOJIroJaeMble CETOJHs BEIMYMHBI (HAarpumep,
KOOP/IMHATHI, ¥ MEPHObI OOPALIECHUS JJIEKTPOHA) CTaHYT HAOMIOIaeMBIMIY»'. IMEHHO 3TOT BONPOC
CTaHOBHTCS TOJIOM CITYCTS OCHOBHBIM IpeMeToM criopa [ eifzenOepra ¢ DMHIITEHHOM a KOJUIOKBUYME
B bepnuue BecHo#t 1926 roma. DiiHmTelH 3amaer Bompoc Mmoiogomy I eiizeHbepry, o mpuanHax
«CTOJIb CTPAHHOTO TIOAXO/@», YTO OH XOUYET «yNPa3JHUTh OPOUTBHI SJIEKTPOHOB B arome»®?
lefizenbepr nmaeT emy OTBET, W MEXAYy HHUMH pasropaeTcs CHOp O «HaONIOJaeMbIX» |
«HEHa0II01aeMbIX» B 00JIACTH MUKPOSIBIICHHH.

Sl 3mecp He OyAy OMUCHIBATH BCIO WCTOPHIO 3HAMEHHTOTO CTPACTHOTO CIopa DWHINTEHHa C T.H.
«Komnenrarenckit mkonoi». OTMedy JUIIb, YTO B IIEHTPE €ro BHUMAHHA HAaXOIUTCS Kak pa3
npoOjieMa peajn3Ma: KaKk W KakdM o00pa3oM CYIIECTBYIOT KBAHTOBBIC OOBEKTHI. ODWHINTCHH
yTBEpXJaeT KIacCHYecKuii peamm3Mm, a bop ¢ [I'elizeHOeproM TOBOPAT O HEOOXOIMMOCTH
«paluKaNIbHOrO EpecMOTpa Ha MpodieMy GpU3NUECKOi peasbHOCTI.

«Bepumnoit» 3tux crnopoB cran 1935 rox. OWHIITEWH BMecTeé CO CBOMMH COTPYAHHKaMHU
[omonbckuM 1 PO3€HOM TIOMBITANICS MOKA3aTh, YTO KBAHTOBOE ONHMCAHME HE SBISETCS MonHbM®. B
cratbe «MOXHO JM CUYMTaTh, YTO KBAaHTOBO-MEXAHWYECKOE ONHMCAaHHE (DU3NYECKOH pearbHOCTH
ABJISICTCS. TIONMHBIM?» ObLT chopMynupoBaH 3HameHUTHIH OIIP-napamokc, KOTOpBIH TO CyTH U
HaxXOoJWTCA B IEHTpEe BHUMAHHSA BCEX COBPEMEHHBIX 3KCIIEpUMEHTOB. B camom Hauane craTbu
OWHIITEWHOM (popMyNnHupyeTcsi OmpeneleHrne MOTHOTH Teopur. «Kaxmplii smemMeHT (QHU3udecKon
peanbHOCTH OJDKEH MMETh OTpakeHHe B (DM3MYECKOW TEOpHM», a TOCNE TOr0 JacTCsl MOHMMaHHE
¢usnyeckoii peanbHocTH: «Eciu Mbl MOkeM 0€3 Kakoro Obl TO HM OBUIO BO3MYIIEHUS CHCTEMBI
IpecKa3aTh C JIOCTOBEPHOCTBIO (T.€. C BEPOSATHOCTHIO, PAaBHOM E€AMHUIIE) 3HAUEHHE HEKOTOPOH
(u3HYIEeCKON BEIMYWHBI, TO CYIIECTBYET dJIEMEHT (PH3MUECKON PearmbHOCTH, COOTBETCTBYIOIINHA STOH
(usnueckoii Bemmunne»’. DWHIITEHH KOHCTPYUPYET MBICIEHHbIN SKCIIEPUMEHT, SKCIIEPUMEHTAIbHAS
IpoBEpKa KOTOPOro, IO €ro MHEHHIO, JOJbKHA Oblia Obl MoKa3aTh, 100 1) HEMOJTHOTY KBaHTOBOM
MEXaHUKH (Ha 4TO OH M Hajesuics), 100 allbTepHATUBHBIN BBIBOA, YTO 2) CBOMCTBAa KBaHTOBOM
YACTHIIBI ONPEIENEHHBIM 00Pa30M He CYHIECTBYIOT JI0 M3MEPEHHA, 4TO ObLIO HENPUEMIIEMBIM JUIS
OWHIITEeHHA.

OKCIepUMeHTHI, cBs3aHHble ¢ OIIP-mapamokcoM, yxe MpPOBENEHBI M CBA3aHBI C MPOBEPKOM T.H.
«HepaseHCTB bemnay. /[xoH bemt oTHOCHIICS K YMCIy HEMHOTMX CTOPOHHHMKOB DHHIITEIHA U B 1964
rOJly BBIBENI HEPABEHCTBA, MPOBEPKA KOTOPHIX M JIOJDKHA Oblla MOKa3aTh MPAaBOTY MIIM OMHOOYHOCTH
KBaHTOBOW MexaHWKH. [lepBbie 3KCTIepUMEHTHI ObLIH TTpoBeaeHbl AneHoM Acrie eme B 1982 rony. B
pasHbIX MOAM(UKAIMAX OHM MPOBOIATCA M 110 cuX Hop. HepaBeHCTBa, Kak IOKa3bIBaeT OIBIT,
HapyIaTCs U HEM3MEHHO MoATBepkaaroT BeiBoAbl KM. EcTh HeuTo obmiee kak B DI1P-mapamokce,
Tak U B TEOpPUH, CBSI3aHHON ¢ HepaBeHcTBamMu bemma. Tomsko B DIIP-mapagokce 3To cBsizaHO C
BBIBOJIOM, a B TEOpHHU benna ¢ u3HavanbHON MPeanoCkUIKON BBIBOIa HEpaBEHCTB. Elle pa3 moBTOpIO,

° Jllyu e Bpoiinn. M36panuble HayuHble Tpyabl. T.1. CTaHOBIEHUE KBAHTOBOM (u3KKku: paboTsl 1921-1934
ronos. — M.:JToroc, 2010. C. 196.

6 Uber quantentheoretische Umdeutung kinematischer und mechanischer Beziengen. — Zs- Phys. 1925, 33,
879-893.

" B. I'eiisentepr. Uzopannbie Tpyast: Uz, 3-e —M.: Dautopuan YPCC, 2010. C. 86.

8 B. I'eitzentepr. ®usuka u punocodus. Yacts u uenoe. M.: Hayka. 1989. C.191.

% 3ameTum, uto yxe B 1936 roay ata paborta ObuIa NepeBesieHa U onybanuKoBaHa npu ydactuu B.A. ®oka B
«Ycrnexax QU3MIECKUX HAYKY.

10 Einstein A., Podolsky B., Rosen N. Can Quantum-Mechanical Description of Physical Reality be
Considered Complete // Physical Review, 47 (1935). P. 777.

11 «Korya omnepaTophl, COOTBETCTBYIOIIME JBYM (DM3MUECKMM BEJIMYMHAM, HE KOMMYTHDPYIOT, 3TH JIBE
BEJIMYMHBI HE MOTYT OBITh OHOBPEMEHHO PEabHBIMI.
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yto bemn Ob1 CcTOpOHHMKOM OWHINTEHHA, HeopeamucTmyeckoro moxaxoma kK KM, wu ero
MIPEIMONIOKEHUS] BBIBOAMIINCH IMPH JIBYX YCIOBHAX: 1) WTO BEPHO MPEAIOJONKEHHE O JIOKAITHHOM
peasmzme, 2) 9TO HaOIIOIaeMble BETMYHUHBI CYIIECTBYIOT B IIPOCTPAHCTBE A0 n3MepeHus. Ecinu BepHa
nepBast IPEANOoChlIKa, TO HUKaK HE MOXKET CYIIECTBOBAaTh «JEHCTBHE MPU3PAKOB Ha paccTOSTHUM» (A.
OvamretiH, 1935 1.). HO IMEHHO 3TO MBI M BHIUM BO BCEX DKCIIEPUMEHTAaX IO IIPOBEPKE HEPABEHCTB
bemma, ”MEHHO 3TO SBJIEHHE JIEKUT B M3BECTHOM SIBJICHHH «KBAHTOBOH TeNENOPTAIMN», HAIIEIIIeM
y>Ke MPUMEHEHUE B P TEXHUUESCKUX MPUIIOKCHUM.

Oco0ble OMBITH OBIIM TOCTABJICHBI M TI0 MPOBEPKE «AIIPHOPHOTO CYIIECTBOBAHMUS JI0 U3MEPEHUS,
a umeHHo rpynnod A. IlailmuHrepa, KOTOphIE HE OCTaBWIM  MPAKTUYECKH HHUKAKHUX LIAHCOB
CTOPOHHUKaM Heopeanm3Ma. «Pe3ymbraTel 3TOro sKcneprMeHTa ObUTH OmyONHMKoBaHBI B «Nature» B
2000 r. B 3TOM 3KClepUMEHTE HCCIEAOBANNCH TPEXYACTUYHBIE 3aIlyTaHHBIE COCTOSIHHS (JOTOHOB...
Haiinuarep ¢ COTpyIHWKAMHU TMOKA3alM, YTO KBAHTOBOMEXAHMYECKHUH TMOIXOA M PE3yNbTaT TaKOTo
MMOAX0Mda HECOBMECTHMBI ¢ TPEAIOJNIOKEHHEM, YTO HabJromaeMble CBOICTBA 00BekTa (B 0OOIIEM
cllydae) CyIIECTBYIOT JI0 HaOMIOACHUS KaKk OOBEKTHBHAS CaMOCTOSITENbHAS BHYTPEHHSIS
XapaKTepPUCTUKA JIOKAIbHBIX 00BbEeKTOB»'2. Hamo ckasaTh, 4YTO €lIle paHEE AaHAIOTMYHBIE
OKCIIEPUMEHTHI OBUTH TOocTaBlieHHI W B Poccum, Ha ¢usdake MI'Y. OHm ObIIM NpOBEACHBI Ha
nazepHbIX (POTOHAX, B T.H. IKCIIEPUMEHTaX MO «uHTephepeHyn 3-ro nopsaka». Kak teoperndyeckue
BBIKJIQJIKH, CaM JKCIEPUMEHT M BBIBOABI M3 HEro MPEKpPacHO H3JIOXKEHbI B KHHUIe AJeKcaHapa
Benunckoro «KBautoBble m3Mepenus»'. [IpuBeay TONBKO BBIBOJ KaK M3 TEOPETHYECKOTO, aHAIH3a
Tak U3 caMuX ombITOB. Kak yTBepkmaer benmnHCKUI pe3ybTaThl OMBITOB «HE OCTABIISIOT MECTa s
TPUBUAIBHOW MOJENU CBETOBOTO TIOJNS C aNpUOPH  ONPEACICHHBIM YHCIOM (POTOHOB... €
ompezneneHHONH 3Hepruei... Uucimo QoToHOB, a B Oojee oOmeM ciydae — u3MepseMas BeTHYHUHA
BOOOIIE — JO MOMEHTa M3MepeHus He cymecTByeT»'*. KoMmeHTHpys 5TOT BbIBOA, benmHckmii
npuBomut Ttesuc ero yuutens J.H. Kuemko: «®oron saBnsercs (HOTOHOM, e€cCid  3TO
3aperuCTPUPOBAaHHBIN (OTOH». B Takumx BhIBOAAX HET HUYEro HOBOTO C TEM, YTO YTBEpKIAN eIle
OiHwreriH B 1935 rony, unu A. Iaitnuarep yxe coBceM HenaBHo B 2007 roay.

Opnnako, HECMOTPSL Ha HEOCHIOPHUMOCThH PE3yJbTaTOB 3KCIIEPUMEHTOB IO IMPOBEPKE HEPABEHCTB
benna u tecHo cBsizanHOro ¢ HUM JIIP-mapagokca, MX OCHOBHBIE BBIBOJBI IBITAIOTCS MOCTaBUTH MO
comaeHre. OOCyXmaeTcss MpHU STOM BCE YTO YTOJHO - KBAaHTOBBIE KOPPEJSAIHH, 3aIyTaHHOCTH
COCTOSTHHI, BO3MOXKHOCTh CBEPXCBETOBBIX CHUTHAJIOB U T.J., HO TOJBKO HE IEHTPATHHOE MOJOXKEHHUE
KPUTHKU DWHIITEWHA ¢ COTPYyIHUKAaMHU, HE caMO MOHMMaHHE PeaJbHOCTH U HE BBIBOJ O XapakTepe
CYIIIECTBOBAaHUSI KBAHTOBBIX OOBEKTOB. BOBce He Ciyd4allHBIM SIBIIIETCS 3aMEYaHHWE W3BECTHOTO
aBcTpuiickoro ¢usnka AntoHa Llaiinuarepa, 4TO «HECOBMECTUMOCTh MEX/Ty KBAaHTOBOH MEXaHUKOH H
W/I€ATIOM KJIACCHYECKOTO pean3Ma Kyjla CHIILHEE, YEM CUMTAJIO M CYMTAET OOJBIIMHCTBO (BU3MKOB»™,
OT0 «OOJILIIMHCTBOY MPOCTO UTHOPUPYET TH BBIBOJIBI, KaK ObI MX He 3aMeuas. A OCHOBHBIE BHIBOJIBI
KaK U3 ONBITOB TI0 MPOBEpKe HepaBeHCTB benna, Tak u u3 DIIP-mapanokca — amo ocobwiii xapakmep
CYUecme08anus K6aHmoegvix 00vexmog. Y1op DWHIITeHAa BMecTe ¢ coaBTopamu B OIIP-napangokce
JIeIaeTcsl UMEHHO Ha 3TOT (akt. [lapagokcanbHo, HO KaK KPUTHK KBAHTOBOW T€OpUH, DUHIITEHH B TO
BpeMsl SICHO BHJIEN W OCO3HABAI, K KAaKUM W3MEHEHUSM IEPEOCMBICIICHHE TIOHUMAaHHS PealbHOCTH.
Hpyroe nemo, 9To OH HE MPHHAMAI TaKOTO POJa M3MEHEHWH, M OTCYTCTBHE apTyMEHTOB IMPOTHB
TEOPUHU KBAHTOB OECIIOKOMIIO €TI0 A0 KOHIIA JKU3HHU.

Ve coBceM HenaBHO, B 2014 r., ObIIM MOCTaBJICHBI U BOBCE YK HEOOBIYHBIE JKCIEPUMEHTHI,
MoNMyyuBIIne Ha3BaHue - «HaOmomenme kBaHTOBoro Yemmpckoro kora». B 3Tux ombiTax
HaOJroIaeTcsl HEKOoe CBOMCTBO (yJbIOKa KOTa) 0OBEeKTa, Tam, riue ero (korta) Her! Eciam roBopuTh
KOHKPETHO, HaOIfo/laeTcsl CIIUH HEWTpoHa B MHTeppEepOMETpe, B TOM €ro MecTe, TJie caM HEWTpOoH
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Bce npoBeieHHBIE 3KCTIEPUMEHTHI  OJJHO3HAYHO YKAa3bIBAIOT, YTO JI0 U3MEPECHHS «JBE (DU3MUECKUE
BEJIMYMHBI C HEKOMMYTHPYIOIIMMH OIepaTopaMi HE MOTYT OBITh pEealbHBIMH OJHOBPEMEHHO)
(O#tamreiin, 1935 r.), T.€., ACHCTBUTENBHO, ONPEAEICHHBIM 00pa30M HE CYMIECTBYIOT 10 M3MEPEHUSL.
B cBoe Bpemst 3TOT ke BbIBOA moauepkuBan J[x. Yumiep, koraa GopMyIupoBan ‘“‘OCHOBHOW ypOK”™
KBaHTOBOW MexaHWKH: «Hukakoil KBaHTOBBIN ()eHOMEH HE MOXKET CUMTATHCS TAKOBBIM, ITOKa OH HE
SABIISIETCSl pPEeTUCTpUpyeMbIM (HabmromaeMmbiM) (perHomeHoM». B 3ToM BBEIBOAEe (hm3mueckas TEopHs
BIICPBBIC SIBHO compukacaercs ¢ ¢wiocoduer, o yem eme 20 JeT Ha3ajg TOBOPHI TOT ke A.
Hatinuarep: «B HacTosiee BpeMs Te€ BOMPOCH], 4To [LmaToH ¢ ApUCTOTENIeM pellaii B TEHUCTHIX
amesix BOmm3u AduH, TeTeps penraloTcs B SKCIIEPUMEHTaX C JIa3epPHBIM cBeToM». DU3NKa, BMECTe C
OWHINTEHHOM ¥ €ro OIIMOHEHTaMH, CTajla pPemiaTh BOIPOC CYIIECTBOBAHMS, YTO TPAIUIIMOHHO
OTHOCHJIOCH K KOMITETEHIIMU MeTadu3uku. U 31ech 0THO3HAYHO MOKHO YTBEPKIATh, YTO IPOUCXOTUT
CYILLIECTBEHHBIN pa3phIB ¢ JEKAPTOBCKOM MapaaurMoil, NpeJonpeaeuBIIeH pa3BUTUE HAYKU [TOUYTH HA
YEeTBIPE CTOJIETHSL.

Il. ITpobnema dumocodckas

[Ipexxne dYeM MPHUCTYNUTh K H3IOKEHUIO CBOGH TOYKM 3pEHHUS, XOTENoCh OBl BBIKAa3aTh
NpeJBapUTEIbHO HECKONbKO moJjokeHuil. 1) IlpoGnema moHMMaHHMS KBAaHTOBOW MEXaHHWKH He
ABJISIETCSl TPOOIEMON pU3MUYEecKOH, a HalIpSAMYIO CBsi3aHa ¢ uiocodueii, 2) Ota mpobiema HA caMoM
nene OoJiee CII0KHA, HEXKEIH, YeM KaXeTcsl.

C Touku 3peHHss MHOTHUX (HU3HKOB, a €CIM elle TO4Hee, (OPMaJIbHOTO MaTeMaTHYECKOTO
anmapara, ee BooOme He cymectByeT. Ecte ypaBHenus Ilpenunrepa, Jlupaka, maTpuuHbIi
dopmamm3m ['eitzeHOepra m (opmamnu3M S-MaTpuibl, a TaKKe METOJl «UHTETPANIOB IO ITyTSIM»
Oeitamana. J[s mpakTHYECKUX HEeNeH, AT PelIeHrs] KOHKPETHBIX 3a/1a4 O0JbIe HUYEeTo U He HY>KHO.
Bce 4To Ham ocTaeTcs, IPOCTO YMENO pellaTh YpaBHEHHUs, 4TO EMKO BhIpakaeTcs adopu3moM J[aBuaa
Mepmuna: «3aTKHUCH U cumTail!» (anri. «Shut up and calculate!»), KOTOPBIl YacTO MPUITUCHIBACTCS
To Puuapny ®eiinmany, To [Tomo dupaxy'’.

OnHako npobJiemMa CyIniecTBYET U CBS3aHa OHA C MOMBITKAMU OCMBICIEHHSI TOTO, YTO K€ CTOUT
3a BCEMH OTUM ypaBHEHUSIMH, TO, C UEM OHHU OTIEPUPYIOT WU TEM HIM MHBIM GopManu3MoM. UTo Obl
Bbl HE B3SUIM B KBAHTOBOM MEXaHMKE IPH OJMMKaHIIEM PacCMOTPEHHH, OHO HAaUWHAET BHIOMBATHCS U3
paMOK OOBIIEHHBIX MpelACTaBiIeHUH. Bmpouem, nAeI0 cocTOMT BOBCE HE B «OOBIIEHHBIX
npeacTaBieHusx». [emno ropasmo riayoke! Mpl yTBepXkJaeM W HacTaWBaeM, YTO B COBPEMEHHOM
(bU3MKe POUCXOTUT OTXOJ, 1aXKe, CKOpEe, pa3phlB € AEKaPTOBCKOM IMapagurMon.

Boo06ie Takoe yTBep:kIeHHe camo 1o cede He HoBO. HaBepHO BCIO MOJIOBUHY IPONUIOTO CTOJETHS
00 3TOM TOBOPHIM Kak (U3UKH, TaK ¥ (HUIOCOPBI. APryMEHTHI OBLIM CBSI3aHBI OISTH C TOW K€ C
KBAaHTOBOM MexaHWKOH. OmHako, 4To yTBepkaanoch? C pa3sHBIMHA BapHAIUSIMUA TOBOPHIOCH O TOM,
YTO B KBaHTOBOM MEXaHHWKE NPOMCXOAUT OTKa3 OT JAEKAPTOBCKOIO pa3lelieHHS Ha «BEIlb
NPOTSKEHHYIO» M «BEILb MBICIAIIYIO», Ha 3TOH OCHOBE YTBEpPXKIAJIOCh, YTO TaK WJIM MHA4Ye Halo
BBOJIUTH CYOBEKT B (PM3HKY, YTO HayKa CTAHOBUTCS «UEIIOBEKOPa3MEpHOI», 4To (u3nka TepsieT cBOi
cTaTtyc «0OBEKTUBHOCTH», U JaXe BIUIOTH A0 TOTO, YTO CTUPAETCS IPaHb MEXIY UCTHHOM U JIOXKBIO.
Bce 310 1ocTaTOUHO XOPOIIO U3BECTHO, HA 3TOM B JJAHHOW PaboOTe y HAC MPOCTO HET BO3MOKHOCTH Ha
9TOM OCTaHaBIMBAThCA. KpaTko mums copMynupyro Ba Te3uca, 000CHOBaHUE KOTOPBIX OyJeT JaHo
B MOCJeayIOIuX padorax. 1) B keanmoeoi mexanuke He IPOUCXOIUT pa3pbiBa MEXKIY «IeS COgitoy u
«res extensa». KBanroBas mMexaHHKa He TEpSeT XapakTep OOBEKTHBHOCTH, U HE TpeOyeT BBEICHUS
CyOBEKTUBHOCTH, YTO Jake mpu3HaBan [ eiizeHOepr, MHOTHE YTBEPXKICHHS KOTOPOTO W JaBalH
OCHOBAaHHUS JIJIsl TAKOTO poJia yTBep KIeHHi. 2) Boobmie roBopsi, coBpeMeHHasi HayKa BBOJIUT CYOBEKT
B CBO€ II0JI€ BHUMAHHWSS, OJHAKO COBEPIIEHHO B HMHOM oOnactu. CBs3aHO 3TO € AHTPOIHBIM
NPUHLUIIOM U ¢ KocMmoiorued. K coxkaneHuro, Bce caMOe€  CYIIECTBEHHOE, CBSI3aHHOE C O3THM
MPUHLIMIIOM, XOTS O HEM MHOTO THIIETCS M TOBOPUTCS, OCTAeTCS OISATh XKe «3a Kaapom» I
coBpeMeHHOU Quimocoduu. UM cuTyanmus cxogHa BO MHOTOM C KBaHTOBOH MeXaHHMKOW. Bes
«HETIPOACHEHOCTh», CBA3aHHASA KaK C KBAHTOBOW MEXAHUKOM, TaK U aHTPOITHBIM MPUHIIMIIOM BBITEKAET
U3 ONpEeJeNICHHBIX acIleKTOB JIEKapTOBCKOW Mapagurmbl. B 31Ol paboTe MBI paccMaTpuBaeM JIHIIb
TOJIBKO TO, YTO CBSI3aHO TOJIBKO C KBAHTOBOM MEXAHHUKOM.

7'N. David Mermin. Could Feynman Have Said This? // Physics Today. 2004. B.5. P. 10.
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OCHOBHOE YTBEP)KICHHE COCTOUT B ClieAyrolieM. B coBpeMeHHOW (u3uKe B pe3yibrare psna
TEOPETUYECKUX M IKCIECPUMEHTAIBHBIX PaOOT, CBA3aHHBIX C KBAHTOBOW MEXaHHMKOH, IO BOIIPOCOM
OKa3aJIoOCh OJHO M3 OCHOBOIOJATAIOIIMX IIOJOKEHUH JEKAPTOBCKOW IapaJurMbl - XapakTep
CYLIECTBOBAHUSI MaTEpHANbHBIX OOBEKTOB. Kak TOHATHE «IIPOTSDKEHHOCTH», TaK W XapakTep
JBIDKEHHSI, KOTOPbIE BOIUIM «B IUIOTh U KPOBb)» HOBOEBPOIEHCKOW KYJBTYPbI, JODKHBI PaJUKaIbHO
nepeocMbICIUBaThC. Puznyeckoe Teio no Jekapry, «res extensa», uMeeT CBOM MpeuMyIeCTBEHHbIN
aTpuOyT — mpoTsHKeHHOCTh. B cBoux «Hauanax ¢unocoduu» oH mumeT: «...Y KakAaol cyOcTaHIUU
€CTh IIPEUMYILECTBEHHOE, COCTaBISONIEE €€ CYIHOCTh U MPHUPOy CBOWCTBO, OT KOTOPOTO 3aBUCST
BCE oOcTanbHble. VIMEHHO NpOTSXKEHHWE B MAIMHY, IIUPUHY M TIyOMHY COCTaBIIsIeT IPUPOLY
cyOctaHiuy, nb0O BCe TO, YTO MOXKET OBITh NPHUIIMCAHO TeIy, HMPEAIoyiaraeT HPOTSKEHHE U €CTh
TOJIbKO HEKOTOPBIH MOIyC MPOTSHKEHHOM BenIy... Tak, HanpuMep, GUrypa MOKET MBICIHTHCS TOIBKO
B NPOTSDKEHHOM BEIM, JIBWKEHHUE TOJBKO B MPOTSHKEHHOM MPOCTPAHCTBE...»'S. BMecTe ¢ KpuTukoii
«CKPBITBIX KadecTB», CTaBIIEH 0oOmMM MecToM OojbIIMHCTBA MbicauTeneil HoBoro Bpemenwu, 310
03HAYAET, YTO BEIIM, OOBEKTHl (PU3NYECKOTO MHPa MOTYT CYUecmeosams U O08UcamvbCsi TOIBKO B
MIPOCTpaHCTBE. Bce 3TH MoOnoKeHWs B KBAHTOBOM MEXaHMKE OKa3bIBAIOTCA IMOA BompocoM. Takue
3¢ deKThl KaK «KBaHTOBas Tenenoprauus» U «IIP-mapagokc», 1 HE TOIBKO OHH, AAOT PAJUKAIBHO
WHOW OTBET U Ha XapaKTep JBM)KEHHUS, M Ha caMO IIOHUMaHHEe CyIECTBOBAHHUS.

BrIBO/IBI KBAaHTOBOM TEOPUM HEM3MEHHO MOJATBEP)KIAIOTCS B SKCIIEPUMEHTaX, YTO Bpa3pe3 HJET C
NpEACTABICHUAMHN  ODiHIITeHa ©0 peanbHOocTH. OH  NOpUAEPKUBAICS JIEKapTOBCKOrO,
«CyOCTaHITMAIMUCTCKOTO» ompeeneHus peansHocTu. Ilo JlekapTy "mom cyOcraHIeid MBI MOXEM
pa3yMeTh JIMIIb Ty BEllb, KOS CYIIECTBYET, COBEPIICHHO He HYICOAsiCh Oisi c80e20 Obimusi 8 Opyeotl
sewu" ("Hauama dwunmocoduu”, 1.51). Takas «Bemp» cymecTByeT «cama 1o cebe», ee ObITHE HE
HY>KJIaeTcsa B APYroMm cyuiem. Xaiaerrep, KOMMEHTUpys 3To MecTo u3 «llepBonauan» Kapresus, B
«BBITHM ¥ BpeMEHW» MpPaBWJILHO TOBOPHUT, YTO «ObITHE “CyOCTaHIIMM’ XapaKTEpU3YyeTCs uepes
HEHY)XJaeMocTb. UTO B CBOeM OBITUM COBEpIIEHHO HE HYXKIAeTcs B JPyroM CyIIeM, TO B
COOCTBEHHOM CMBICTIE Y/IOBJIETBOPSAET Men cyOcTanmumy» ™, [IpAMo ¢ TIPOTUBOMONOKHOM CUTyamuen
MBI CTAJIKMBaeMCs B KBAHTOBOW MEXaHUKeE.

Ectb mHnuBuayanbHble KBAHTOBBIE OOBEKTHI, HAIPUMED, JIEKTPOHBI, MPOTOHBI, HEUTPOHBI U
T.A. JIpyr oT Apyra oHM OTJIMYAIOTCSI MAacCoi, 3apsI0M, CIIHHOM, PSIOM APYTHX KBAHTOBBIX YHCEII, YTO
C TOYKH 3peHHs PUIOCOMUM U XapaKTEPU3yeT UX CyIIHOCTbh. [IposiBieHe 3TOH CyIIHOCTH 3aBUCUT OT
«OKCIEPUMEHTAIILHOTO OKPYKEHHsI», HE CYIIECTBYET «caMo 1o cede», kak ropopui B. A. ®ok — oHO
«OTHOCHUTEJIFHO K CpeAcTBaM HabmroneHus». CaMo CIIOBO «HAOMIOACHHE» HE JOJDKHO BECTH K
HENPaBWJILHOMY MOHMMAHHIO W BBEACHHUIO NPECIOBYTOTO «HaONIOZaTens B ammapaT KBaHTOBOM
MEXaHHMKH, YTO MOCTOSHHO oTMeuaioch B.A. ®okom, u npyrumu ¢usukamu, Hanpumep, Puuapaom
OcitnmanoM. B cBoux 3HameHUTHIX «JIeknusx mo ¢usuke» oH yrBepxaain: «[Ipupoaa He 3HaeT, Ha
YTO BBl CMOTPHUTE, Ha UTO HET, OHA BEAET Ce0s TaK, KaK €il MOJI0KEHO, U eif 0e3pazInyHO, HHTEPECYIOT
JIM Bac ee JIaHHble Wik HeT»?’, DTo ke ObUT BBIHYKJIEH NPU3HaBaTh U cam | eiizenbepr. Hanpumep, B
cBoeli «Duzuke U ¢urocopum» OH YETKO M HE JIBYCMBICICHHO 3asBisil: «KoHeyHO, He ciaeayer
IOHUMAaTh BBEJCHUE HAOJIOAATElsl HENPABUIbHO, B CMBICIIE BHECEHUS B ONIMCAHUE IIPUPOIBI KAKUX-TO
cyObeKkTuBHBIX uepT. HabmronaTens BBIMOJHSET CKOpee (QYHKLIUH PETUCTPUPYIOLIETO «YCTPOUCTBAY,
T.€. PETUCTPUPYET MPOLECCH B MPOCTPAHCTBE M BpPEMEHH; MPHYEM JIEJI0 HE B TOM, SBISETCS JIU
HaOMI0aTeNb anmapaToM WM JKUBBIM CYIIECTBOM; HO permcrpanus, TO ecTh Hepexoa OT
BO3MOKHOI'0 K /IeiiCTBHTe1bHOMY, B JaHHOM cllydae, 0€3yCclIOBHO, HEOOX0IMMa U HE MOKET OBITh
MCKIIFOYEHa U3 MHTeprpeTannn KM»?,

B nanHoM ciywae MbI cornacHel ¢ Bephepom [efizenOeproM. B meHTpe MaTeMaTHUeCKOTO
¢dopmanm3mMa KBAaHTOBOW MEXaHHWKH JIGKUT T.H. 607IHO6AA (QYHKWUA, 3a[AI0INASL 803MONCHOCHIb
HaxX0XJIEHUSI B TOM WJIM MHOM COCTOSHUHM, @ €CIM TOYHEE 603IMONCHOCHMb QKMYAAU3QuuUU 3TOTO
cocrosiHus. [lepexos oT BO3MOKHOIO K JIeHCTBUTEIBHOMY, coriacumcs ¢ ['eiizeHOeprom, He MOXKET
ObITh mckiroueH u3 Qgopmanmuzma KM. A Bor BBeaenue ['eiizeHOeprom mMmoHsATHs ‘‘peructpauus’
BHOCHT HEHYXKHYIO JBYCMBICIEHHOCTb. “‘Peructparus’” BHOCHT “HabiofaTens”’, HO TyT MBI COTJIACHBI

18 Jlexapr, Penn. Hauana dunocoduu. § 53.

1 Maprun Xaiinerrep. Bertue u Bpems. M.: Ad Marginem. 1997. C. 92.
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2 Teiizenbepr B. ®usuka u gpunocodus. Yacts u uenoe. M.: Hayka 1989. C. 83.
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¢ @eifHMaHoOM, UTO MpHUPOAE Oe3pa3INMyHO, «MHTEPECYIOT JIM Bac e€e JAaHHbIC WM HeT». Bce 4To MBI
BUAMM, 4YTO KBAHTOBas BO3MOXKHOCTb MOXET pEaJM30BaThCs JBYMs B3aMMHOMCKIIFOUAIOIIUMU
anpTepHaTUBaMu. J[ByMs U TOJIBKO IBYMs. M 3TH anbTepHATUBBI KKI0€ MTHOBCHHE PEAIU3YIOTCS B
NpUpojie He 3aBUCUMO OT Hac. «rpe» 3Tux anbTepHaTHB M 00s3aHa Halla HabmogaeMas Beenennas,
BO3HMKILAS 38 MHOI'O MUJUTHAPAOB JIET 10 TIOSBICHUS «HAOIIOAATEIs».

Hrak, moBTopuM enie pa3, B IeHTe BHUMaHus KM JeXUT mepexoli OT BO3MOXHOIO K
JeiictBuTenbHOMY. W 37€ch OMSATh HENb3s He cornacuThesi ¢ ['elizeHOeproM, 4To MaTeMaTW4ecKui
anmapat KM BosBpammaer Hac k meragusuke Apucrorens. B cBoeil n«lloHsTne BO3MOXXHOCTH,
WTpaBIIIee CTOJIb CYIIECTBEHHYIO POjbh B (miocoduu ApHCTOTENS, B COBpeMEHHON (hH3WKE BHOBD
BBIIBUHYJIOCh HA LIEHTPAJbHOE MECTO. MaTeMaTHUeCKHE 3aKOHbI KBAHTOBOW TEOPHUU BIOJIHE MOYKHO
CUMTATh KOJNUYECTBEHHOW (OPMYTUPOBKOW apUCTOTEIEBCKOTO IMOHATHS  “AIOHaMUC” WK
“norennusa”»??. I pusuku, u Guaocosl, 3aHUMAOMIKAEC 3TOM MPOOIEMATHKOM, JaBHO TOBOPAT U
IUIIYT, YTO TIOHATHE BO3MOXKHOCTH, CBA3aHHOE C IIOHSATHEM BOJHOBOW (yHKUMH, 3aHMMaeT
neHTpaibHoe nonoxkenue B KM. B ¢usuke BnepBbie 3To MOHATHE BO3HUKIIO emie B 1924 rony, koraa
Bbop, Kpamepc u Ciatep «IONBITANKACH YCTPAHUTh KaXKyIlleecs IPOTUBOPEUNE MEKAY BOJHOBOH U
KOPITYCKYJISIPHOM KaPTHHAMHU C IIOMOIIBIO BOJIHBI BEPOSTHOCTU. DJIEKTPOMArHUTHBIE CBETOBBIE BOJIHBI
TOJIKOBAJIUCh HE KaK pCaJIbHbIC BOJIHBI, 4 KaK BOJIHBI BEPOATHOCTHU, MHTCHCUBHOCTb KOTOPLIX B Ka)KIlOI\/'I
TOYKE OIpeACIACT, C KaKou BCPOATHOCTBIO B JAaHHOM MCCTC MOXKCT M3JIYy4YaTbCA M MOTJIOIIATHCA
aTOMOM KBaHT cBeTa ...C BBEAECHHUEM BOJIHBI BEPOSITHOCTU B TEOPETHUECKYIO (HU3MKY OBbLIO BBEACHO
COBEPILEHHO HOBOE IOHSATHE... BOJIHAa BEPOSTHOCTH... O3HA4aja HEYTO MOJOOHOE CTPEMJICHHIO K
onpesieiecHHOMY NpoTekaHuio coObITid. OHa O3Ha4yajla KOJMYECTBEHHOE BBIPAKEHHE CTaporo
TIOHATHS KIOTEHIHS APUCTOTENEBCKON Puimocopum»?,

B pamkxax ¢unocodckoro moaxoma 3TO OBIIO 3aMEYEHO e€IIe J0 H3BECTHBIX pPadoT
Iefizenbepra. Briepeeie o Tom, uro KM cBsizaHa ¢ apuUCTOTEIEBCKON MeTaQH3UKOH, CTald TOBOPUTH
HeoToMHCTHI emle B 30-ple roasl XX Beka. M BOT 31ech MpoucxoauT camoe uHTepecHoe! Hecmotps
Oonee yeM 80-1010 HCTOPHIO TAKOTO MOAXO0MA, B €T0 PAMKaX MPaKTHYECKH HUYEr0 HOBOI'O HE CIENIaHO,
u Oomee Toro, KM crama paccmaTpuBaThCsi KaK CaMblii CEPBE3HBIN BBI30B MJII TOMHCTCKOM
¢unocodun. Kak ormeuaer J[.B. KupbsiHoB, ccpinasichk Ha Sku, Kanauna u Oppes, B 11EJIOM «TOMHUCTBI
WCTIBITHIBAIIN HEOOJIBIIION MHTEpPEC K COBPEMEHHOM Hayke. B mepBoif moioBrHe XX BeKa TOMHUCTCKAS
¢duocodust MKONBHBIX NMPOGECCOPOB MPAKTUIECKH HE UMEJIa HUKAKOH CBS3U C IPOTPECcCOM HaydHOTO
3HAHWS, W ObLIa HECTIOCOOHOH OTBETHTH Ha ee TpeboBaHus. Punocodust MPUPOIBI OCTABATACH PENKO
3aTparuBaeMoi 00NacTbi0 B MHUpE TOMHUCTCKOH ¢uiocoduu, ee AUaNeKT CTaHOBWJICS Bce Ooiee U
0oJiee apXauuHbIM U MEHEE TIOHATHBIM JIJIsl BHENTHETO MUpa»??,

B mHacrosimee BpeMsi, ¢ OJHOH CTOPOHBI CHTyalusl W3MEHHJAch, 3a mocienHue 20 Jer
MIOSIBUJIOCH OKOJIO JIECSITKAa aBTOPOB, KOTOpPBIE MbITatOTCs TpakToBaTh KM ¢ mosunumii Heotomuzma. C
JpYyroii e CTOPOHBI, CUTYyalMsl MaJIO U3MEHWIACH, [0 CPAaBHEHHUIO C TEM BPEMEHEM, KaK MOSBUINCH
nepBbie pabOThI B paMKax 3TOro mojaxoxa. Jla, KIroueBsIM SBISIETCS PACCMOTPEHHE aKTa U MOTEHIIHH.
[MoreHnmanbHOE CBS3BIBACTCS C MaTepHel, KOTopas paccMaTpUBAETCS KaK YUCTas BO3MOXKHOCTb.
Habmiomaemoe ecTb He UYTO HMHOE aKkTyalu3alus CyOCTaHUMANbHOW (OpPMBI, T.€. 3TO XOpOLIO
M3BECTHBIN NOJXO0/ B paMKax ruiieMopdusma.

OO6o03HaueHHbIE pPaMKH, pellas HEKOTOphle BONPOCHI, OCTABISIOT 0€3 OTBeTa JPYTHE,
Kacaroluecs Kak GU3uKM, Tak u gunocodpuu. Hanpumep, kakum oOpa3oM ciellyeT paccMaTpUBAaTh C
TOYKM 3pEHUs] MeTapU3MKH, NPUHLMIHUAIBHBIN KOPIIyCKYJISPHO-BOJIHOBOM [IyajdM3M KBaHTOBBIX
00bekToB? B pamkax Tomm3Ma, eciii 0OBEKT He 00JIafaeT HEM3MEHHOW CYIIHOCTBHIO, OH HE MOXKET
OBITH TIPEIMETOM MeTa(hU3NIECKOTO pacCCMOTpeHNUs. BO3HHKaeT BOMPOC O CYIIHOCTH 3TOTO Jyalu3mMa
B paMKax TOMHCTKOH Meradusuku. Eme Oosee cepbe3HBI BONPOC CBSI3aH € MPUIMHHOCTBIO.
«KBaHTOBass MexaHMKa IIOKa3aja HENPUMEHHMMOCTh B 00JacTH MHKPOMHUpPa KJIACCHYECKOTO
MMpEeACTaBJICHUA O MNPUYUMHHOCTHU, PaA3ACIIABIICTOCH TOMHMCTCKOM 3HI/ICTCMOHOI‘I/I€I71, IOCKOJIBKY Ha
KBaHTOBOM YPOBHE BO3MOXKHA TOJBKO cTaTucTuyeckas Qopma 3HaHus. boiee Toro, coriacHo
NPUHIMITY HeomnpeeseHHocTH ['eli3enOepra HEeBO3MOKHO TOBOPUTH 00 OJHOBPEMEHHOM HAIWYHU Y
KBAaHTOBO-MEXaHNYCCKHNX O6’beKTOB XapaKTCPUCTHK, OIpEaACTIACMBIX HECKOMMYTHPYOIIUMU

22 Teiizenbepr, Beprep. [llaru 3a ropusont. M., "TIporpecc", 1987. C. 223.
23 B, Teiizentepr. ®uzuka u Gpunocodpus. Yacts u nenoe. M. Hayka. 1989. C. 15-16.
24 11.B. Kupbsanos. Tomucrtckas punocodus XX seka. Cankr-Iletepbypr. Anereiis. 2009 r. C. 136.
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oneparopamu. Tomuctckas ¢punocopusi MpUPOIsl, YTBEPKAAIOIAs 0OBEeKTUBHOCTh 3HAHHSA, JOJKHA
ObLIa KakMM-TO 0Opa3oM JaTh OTBET HAa OSTOT BbI30B»>. 3a 20 J€T MOEro 3HAKOMCTBA C JTOM
TEMAaTUKOM B paMKax HEOTOMH3Ma s HE HAIlle]l YETKOro, BHATHOIO M apTHKYJIHPOBAaHHOTO OTBETA HA
BCE 3TH BOIPOCHI.

Ha Bce T BOmpOCHl, IOCTaBJICHHBIC BBIIIE, JIETKO MAAETCSl OTBET, IPUYEM OTBET
JEHCTBUTEIBHO B paMKaxX apHCTOTENEBCKOM MeTaU3UKH, HO NPHU COBEPLUICHHO MHOM IPOYTCHUHU
Apucrotens. B naHHOM ciydae g COBEpILIEHHO corjlaceH ¢ XaWAerrepoM, YTO «apUCTOTENIEeBCKas
«®Pu3uka» ecTb COKpOBEHHas U MOTOMY ell€ HM pa3y HE TMpOJyMaHHAas B JOCTaTOUYHOW CTENEHH
OCHOBHasi KHWTa 3amagHoi musuamsamun»?®, Compsxenne KM u MeTapu3MKu ApHCTOTENS 4acTo
BBI3BIBACT OTTOP)KEHHE U «QIJIEPIUIO», JIOAEH NPUBBIKIINX MBICIUTh «IPOTPECCUBHO» U «IO-
HOBOEBpoOIeHCKn». OIATh e COrNalych ¢ XalerrepoM, Korja oH yTBEpKJal B CBOUX 3HAMEHUTHIX
«1oNMMKOHOBCKUX CEMMHApax, YTO «Bbl JOJDKHBI HAyYUTbCS HE NPUXOAUTH B yKac, KOTAa BaMm
roBopsAT 00 Apucroresne. ApUCTOTENb U IPEBHUE I'PEKH HE «BBLAOXIIHCHY», HE «ycTapenn». Hanporus,
MBI JIa7K€ HEe HAYMHAIIM HX TIOHUMATh»?'.

[IpuBeny npumep DtheHa XKunbcona. B pabote «bbeiTHE U CYHIHOCTEY» UM YTBEPKAAETCS, YTO
y Apucroreins He ObUIO CPEACTB VIS ONPENENICHNUsI TOro, YTO €CTh NeHCTBUTENBHOCTh. «Bce, 4To oH
CMOT" caciiaThb, - HAIIPAaBUTb B3IJIAA HAl B3TJIA Ha HCﬁCTBHTCHBHOCTB KaK Ha TaKyro BCIllb, KOTOPYIO
HCJIB3s HC Y3HATh, KOJIb CKOPO MbI €€ BUAUM. HaHpI/IMep, OH MOT IIOKa3aTb HaM IIPOTUBOIIOJIOXKHOCTbH
JEHCTBUTEIBHOCTH, T.€. YUCTYI0 BO3MOXKHOCTh. HO 3TO maeT HaM He OYeHb MHOIO, TaK KakK IOHATh
MOTCHLHUIO B OTPBIBE OT aKTa €Ille MEHEe BO3MOXKHO, YeM IOHATH aKT B OTPBIBE OT MOTeHIMW». OIHAKO
ApucToTenp pernraeT HeCKOJIbKO WHYIO 3a1ady, o uyeM JKHMIBCOH M TOBOPHUT YXE Ha ClIeIyIoLIei
ctpanuue. CyTb IpoOIeMbl COCTOUT B TOM, KaK OMMcaTh npupoxaHoe, [ [1[1[]¢ eclu Mbl HCXOIUM U3
mapel MPOTHUBOMOJOXKHOCTEH »dimockl w Marepust (mo Ilmatony), wnmm wmarepus u ¢dopma (Imo
Apucrorento). «OaHako B HauOoibllee 3aTpyAHEHHE TOCTaBHJI OBl BOMPOC, Kakoe K€ 3HauYCHHE
UMCIOT Sﬁ)IOCBI JJI1 9YBCTBCHHO — BOCHIPHMHHUMACMBIX BCHICﬁ — JJIsI BEYHBIX, J]I/I6O JJIA BO3HUKaIOIIUX
U npexonamux. Jlemo B TOM, 4TO OHM AJs 3THX Belled HE NpUYMHA IBIKCHHS HIM KaKOro-TO
u3MeHeHus»?S, B mocieqHeM YTBEDKICHHM — LEHTP pacxoxkueHus Apucrorens ¢ IlmaToHowm.
ApucTOTENh  KPUTHKYET, YTO BCE CYIIECTBYIOIIEE IPOUCXOAUT HX  B3aUMOJCHCTBUSA
IIPOTHBOIIOJIOKHBIX Havyail. B cBoel «Metadu3nke» OH NPsIMO YTBEPKIACT, YTO MPOTHBOIOI0KHOCTH
HE MOTYT BBICTYyaTh B KadecTBe Hauyana Bcex Bemeil. «lIpoTHBOMONOXKHOCTH HE MOTYT
BO3JICCTBOBATh JIPYr Ha JApPYyra, TOBOPUT ApHUCTOTENb. MEXTy HUMH JOJDKHO HAXOJUTCS HEYTO
TpeTbe, KoTopoe Apucrorens o0o3HadaeT TepMuHOM O[T/ [I1], JOCIOBHO IEPEBOJIUMBIM
KaK TojuIekanee (Jexaiee BHU3Y, B OCHOBE)»?. B cBoell «Du3nke» ApPUCTOTENL 3TO TPETHEN
MBICIUT «KaK 0Cco00e TMPHPOJHOE HAYaj0», KOTOPOE «OTMOCPEAYeT» MPOTHBOIMONIOKHOCTA. OHO
SBISIETCSL  «CPEIHUM UJICHOM», KaK OmpejeiseT ApPHUCTOTeNlb — «Havajlo KaKoH-TO ocoOoi
NPOMEKYTOUHOM npupoabi»®’. TakuM TMOCPENHMKOM Yy ApHUCTOTENsS BBICTYNAeT «ObITHE B
BO3MOXKHOCTH» - Oonamig. DTo moHsTHE Y ApPUCTOTENS POJHIOCH KaK YTOYHEHHE IIATOHOBCKOTO
IMOHATHUA MaTCPUU. B «Tumee» ona BBICTYIIACT KakK ((HGGBITI/IG», 1 KaK «BOCIIpUEMHUIIA U KOpMHUJIIULIA
Bcero cymero». Kak cnpaBemnmBo 3ameuaer ['aiiieHko, «3T0 BTOpoe 3HadeHue matepun y Ilnatona,
BO-TIEPBBIX, HEJJOCTATOYHO BBISBICHO M OTIEJIEHO OT MEPBOrO, a, BO-BTOPBIX, MPH YTOUHEHHH 3TOTO
nonstus [lnaton cOmmKaer ¢ npocTpancTBoM» . OTpuias COMMKEHUE MATEPUH C TPOCTPAHCTBOM,
nosemMusupyss ¢ IlmaroHoM, ApuHCTOTENb «pacUIEIUIIET» MAaTepHI0, MPOBOAUT pPa3IUUUE MEXIY
«IMIICHHOCTBIO» U MaTepHeil Kak BO3MOXKHOCTBIO (donamig).

BBeI[eHI/Ie ApI/ICTOTeJ'IeM MMOHATHSA «OBITHSI B BO3MOKHOCTHY ITO3BOJIMIIO €My oOIliucaTb MHUP
(eHOMEHANBHBIN, CTAHOBSIIUICS, MPUPOTY, YTO OBLIIO HEBO3MOXKHBIM B paMKax IIKOJBI JJI€aTOB W
ITnatona. ®unocodus npuponsl Crarupura — 310 punocodus npouecca. Ona 6asupyercst Ha 0co00H
OHTOJIOTMH, KOTOPOH He OBUIO HU y 371eaToB, HU y [Inarona. Yto nHTEpecHO Takas GopMaibHas cxema

% J1.B. Kupbsnos. Tam xe. C. 136.

26 Xaitnerrep M. O cylecTBe 1 IOHATHU @uOIS. Apuctotens «Duszuka» B -1. M. Meauym. 1995. C 31.
27 Xaiinerrep, M. LommkoHoBckue cemunapsl. Bumbnyc: VI'Y, 2012. C. 48.

2 Apucrorens. Metadgusuka, A, 9, 991 a 8-11.

2 Taiinenko [1.I1. DBOMIOLUS TOHATHS Hayku. M.: Hayka, 1980. C. 260.

30 Apucrorens. ®usuka, A, 6, 189 b 20-22.

3! Taiinenko I1.I1. Tam xe. C. 281.
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OKa3zaJlach MO CYTH TOXIIECTBEHHOH BOCTOYHOH, MHAMHMCKOH (umocoduu, KOTopas Takke MbITalIach
«CXBaTUTh», OIUCATH MUP SBJICHHBIN, ()EHOMEHANbHBIN 10 OTHOILEHUIO K a0COIIOTHOMY Hauyally. JTO
COBCEM HE Hallla TeMa, W 37IeCh MBI ee KacaTtbesl He Oynem. OOmmM siBisiercs ciaenyromee. s Toro
4TOOBI OMIKCATH TIOABHKHOE,

Hy)KHa TpHaJa TMOHSATHI: HEOOXOAMMOE — BO3MOXKHOE — aKTyanbHOE. Bo3Mo)kHOE B 3TO# cxeme
ABIIICTCSL «CPEIHUM YJIEHOM», OHO OINOCPEAYeT, COSNHMHSET ABE NPOTUBOMOIOKHOCTH, H HECET HX
«OTIeYaTKn» B caMoii cebe. Bemymaemes emie pa3 B M3BECTHOE OMpeesieHHe «OBITHSI BO3SMOKHOCTH
u3 MATOH KHUTU Apuctortens «Mertadusuka»: «HazBaHumeM crnocoOHOCTH (BO3MOXHOCTH) TpEXIe
BCEro 0003HAYaeTCsl HA4ajio [BIKEHUS WIM H3MEHEHHs, KOTOpOE€ HAaXOIOWTCS B APYrOM HJIH
MOCKOJIBKY OHO — apyroe» (Mertadmusuka,V,12). IIpn Bcex TONKOBaHUSAX 3TOTO HOHSATHS, XOTS U BE3/eE
M3J1araeTcsl apuCTOTENIEBCKas CXeMa PacCyKIeHUH 00 OIMoCpeI0BaHNH MMPOTHUBOMOIOKHOCTEH, oYeMy
TO 3aTYIIEBBIBAETCSI CAMBIN CYIIECTBEHHBIN acrieKT y CTarupura, 9To 3TO 0COOblll BUI RPUPOOHOZ0
Havania. | |onami¢ OmocpemyeT, JISKHUT «II0 CePeIHHE» MKy ABYMs STUMHU CPEIHUMH, KaK B 3epKaJie
OTpakaeT MX M IO3BOJIAET BBIUTU K OCYIIECTBIEHHOCTH 3WJETHYECKOMY, BEUHOMY. JDTO M €CTh Ta
«CWJIa», BBIBOJALIAS U3 «COKPBITOCTH» CYLIHOCTb, «4TOMHOCTH» Bemm | | - [I[1[1[1[]. Hukakas uHas
CXeMa He MO3BOJIET CXBATUTh , Ha4aso IBW)KECHUS WM «PaCHOPSIUTEIbHBIN
UCXOJ MoABMKHOCTI» (M. Xaﬁz[errep)32. Bce nocnenyronme TpaKTOBKH U MEPEBOIbI SBIISIIOTCS JIUIIb
«morpedeHreM» TOro, 4YTo ObLIO CKa3aHO W3HAYalbHO. «MeTapu3nKa HOBOTO BPEMEHH MOKOUTCS Ha
coyetaHuu (GOPMBI M BEIIECTBA, BBIPAOOTAHHOM B CPEOHHME BEKa, a CaMO 3TO COYETAHHE TOJIBKO
CIIOBaMH HAlIOMHHACT O TIOrpeOEeHHOM 1Mo/ pa3sBalMHAMH TPOILIOTro CYITHOCTH eido | ‘a u ule. Tak u
CTaJIo MPHUBBIYHBIM, pa3yMeIOIUMCs caMo cOOO00 TOJIKOBATh BElIb KaK BEIIECTBO U (hopMy, OyAb TO B
JlyXe CPEHEBEKOBBS, Oy/Ib TO B lyXe KAHTHAHCKOTO TPaHCLEHIEHTAH3Ma >,

B nyanpHON cxeMme NMPUHIMIINAIBHO HE CXBATBIBAECTCA ABM)KECHUE, IPUYEM ITOHMMAaeMOE B CAMOM
mmpokoM dunocopekom ayxe. Ho mmenno co CpemHeBekoBbsi «potentia», donamic mbicauThCs
OTHIOJIb HE TaK, Kak y Ctarupura. CXBaThIBa€TCS U TPAKTYETCA, YTO 3TO «HAYAJIO IBHKEHHS, KOTOPOE
KOPEHHUTHCS B MHOM». JIBrKeHHe OaHaIbHO HAUYMHAETCSI IMOHMMATHCS KaK MPOCTO MEpPEMEIEHHE B
MPOCTPAHCTBE, MPUYEM 0053aTEIBHO C Y4aCTHEM «WHOT0», TOTO, YTO MPUBOJUT B JIBMKeHHUE Teno. Ho
3TO0 aOCOJNIOTHO 4YaCTHBIM acCHeKT JBWKCHUSA, IBWKeHMs kak [T, mepeMelieHus B
npoctpancTse. [loueMy MrHOBEHHO 3a0bIBa€TCSl U MTHOPUPYETCS, KaK U AJIS 4ero ApHCTOTENb BBOAUT
9710 NoHsATHE. «Havamo nBHkeHUs, KOTOpOE KOPEHUTCA B MTHOM M CaMO €CTh MHOE». DTO ONpEACICHUS
«OBITHSI B BO3MOXKHOCTH HEJNB3sl pa3pbiBaTh. ECIU TONBKO YYUTHIBATh, YTO 3TO «HAYAIO JABHIKCHUS,
KOTOpOE KOPEHUTCSI B MHOM», TO MBI NIPUAEM TOJbKO K ¢u3uke CpenHeBekoBbsi. Ho uto mpu 3tom
SIBIISICTCSI OJIHOBPEMEHHO, YTO M OHO «ecTh MHOe»? [Ipu urHopupoBanuu, 4yto donamic ecte «ocoboe
MIPUPOJTHOE HAyYaI0» MBI CBAJIMBAEMCS, YXOJIUM B QyajbHYIO cxeMy. [IpupoaHoe npu Takom Mmoaxoje
MpHoOpeTaeT 3aCTHIBIINMN, «CTaTyapHBI», XapakTep. Mbl He 3pd MpUBOAMIN ciioBa JKUIIbCOHA, YTO
«IIOHATH IMOTEHLHUIO B OTPHIBE OT aKTa €I€ MEHEEe BO3MOXHO, YeM IOHATh aKT B OTPBHIBE OT
noTeHIMM». J[a, OHM CBsI3aHbl, CBA3aHbBl U Y APUCTOTENS, TEM HE MEHEE, OH UX OJHO3HAYHO PA3BOJUT.
Mpbl He 3ps OCTaHOBHJIMCH BhINIE HAa MeTa(H3WKe HEOTOMH3Ma, M €€ MOMbITKax B XX Beke
MHTEPIPETUPOBATh SBICHUS KBaHTOBOM TeopuH. IIpu BceM MoeM yBakeHWH K 3ToH Tpaauiuu, oHa
NPUHLMIIMAIEHO HE CIIOCOOHA B PaMKax JyalbHOM CXEMbl HHTEPIIPETUPOBATH SIBJICHUSI COBPEMEHHOMN
(GU3UKU. A TOMH3M U HEOTOMH3M, 3TO T'HIIeMOP(U3M — NPUHIMITHAIILHO ayanbHas cxema. CXBaTUTH B
HEll JBIKEHHE HEBO3MOXHO, MOSTOMY M TOHATHO TO, 4TOo KoHcTaTupoBas Kupesnos JI.B. mpu
paccMoTpeHuHr ToMu3Ma B XX Beke, a OH (PaKTHUECKH KalUTYJIUPOBaJl MPH MOSIBICHUH KBAaHTOBOM
teopun. bomee Toro, Huxonmayc JloOkoBui B kHure «Beunas ¢unocopuss u coBpeMeHHBIE
pasMBINUIEHNUS O HEeM»* MPSAMO yKa3bIBAET TO, YTO OCHOBHAS TIPUYKMHA HCYE3HOBEHHS HEOTOMH3MA KaK
BIMATENIBHOTO TE4YeHMs Ha 3amafe B XX BEKe SBUIOCH €ro CTOJIKHOBEHHE C COBPEMEHHOM
€CTECTBO3HAHHUEM.

Boo6me [eitzenbepr, xorma yteepxkaan, uro KM BosBpamaer Hac K MeTtadu3uKe ApPHCTOTENS,
JaKe ¥ He TI003peBajl, HACKOJIBKO OH ObLI mpaB. S mpocTo He BMKY HHON «(puiocodckoit onTukm», B

32 Xaitnerrep M. O cymectse u monsitin - puGic. M., 1995. C. 38.

33 Xaitnerrep M. PaGoThl 1 pa3mbIlUieHus pasHbix JeT. M.: THosuc, 1993. C. 63.

34 lo6xoBun, H. «Beunas ¢punocodus u coBpeMeHHbIE Pa3MbIILIEHHs 0 Hei». M.: Signum Veritas. 2007 r.
C. 128.
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pamMKax KOTOpOH MOTTM OBITh «CXBAa4e€HB» M MPOMHTEPIPETUPOBAIN BCE KBAHTOBBIC SBIICHHSL.
Kito4eBBIM 151 HAC SIBIISIETCS, €IIe Pa3 TIOBTOPUM, TTOHITHE «OBITHE B BO3MOXKHOCTHY (donamig).

1. KM MexaHuKa ONMCBHIBAET CYLIECTBOBAHNE MHUKPOOOBEKTOB IPH MOMOIIM BOJIHOBOH (DyHKIHMH,
KOTOpasi 3aJaeT BEPOSATHOCTh (BO3MOXKHOCTb) HAXOKACHUS €€ B HEKOTOPOM COCTOSHHH. OJTO
HEKOTOPOE 603MOJ#CHOe COCTOsIHUE. MBI yTBEp)KAaeM U HACTAaUBAEM, YTO OBITHE KBAHTOBBIX OOBEKTOB
OTHECEHO K 3TOMY MOAYCY OBITHSI.

2. DToT Moayc OBITHSI HE CBsI3aH C MPOCTPaHCTBOM. Kak TeOpeTHUecCKHil ypOBEHBb OMUCAHUS
KBaHTOBOW pEalbHOCTH, TaK M HSMIHUPHYECKHN YKa3bIBAIOT HA TO, YTO ATOMHBIE OOBEKTHI «HE
CYLIECTBYIOT» OIPENEJIEHHBIM 00pa3oM 10 «HAOJIIOACHUS», YTO MBI U MBITAJIHCH II0KA3aTh B IEPBOI
4acTH paboThL. JTO «HE CYIIECTBOBAHME» O3HAYAET MPOCTOH (haKT, 4TO «I0 HAOIIOACHU» UX OBITHE
CBSA3aHO C MHBIM, JO-TIPOCTPAHCTBEHHBIM «CJIOEM» PEAIBHOCTH, YTO YK€ OUYEHb XOpOIIO MOHKUMAN A.
OWHIUTEeHH, U 4ero OH He MOI HHMKaK NpHu3HaTh. IMEHHO ¢ 3TMM M CBA3aHBl U €r0 3HAMEHUTHII
Bompoc: «CymectByer sin JIyHa, MOKyZa Ha Hee He CMOTPUT MBILIb?», U BbIBOABI n3 DIIP-napagokca o
«HECYILIECTBOBAHUN» TapaMeTpPOB, CBA3aHHBIX C HEKOMMYTHPYIOIIMMHU OIEpaTopaMu. Yke H
Apucrotens B ciope ¢ [lnatoHom, Kak Mbl TOMHUM, HE CBSI3bIBAJI «BO3MOKHOCTBY C IIPOCTPAHCTBOM.

3. l3mepeHue, WIK TO, YTO HA3bIBAIOT HAOMIOACHHUEM, IEPEBOJUT IOTEHLIUAIBLHOE B aKTYaJIbHOE.
B takoM (uiaocopckoM TO, UTO KBAHTOBBIM OOBEKT HE CYIIECTBYET ONpeiCieHHBIM 00pa3oM Jio
n3Mepenust. [loBropsist Ywnsepa, yTBep:KAaeM, YTO «HHKAKOW KBAaHTOBBIH (PEHOMEH HE SIBISICTCS
TaKOBBIM, TTOKa OH HE SBISETCS HAOIOJaeMBIM (PETUCTPUPYEMBIM) (DOTOHOMY.

BBenenve «ObITHA B BO3MOXHOCTH» MO3BOJISIET HHTEPIPETUPOBATH BCE «CTPAHHOCTH»
KBaHTOBO-MEXaHMUYECKMX sBIeHUH. Hampumep, 3ta Kareropus oOamgaeT OJHONH HWHTEPECHON
0COOCHHOCTHIO (BKHOM IS [IeJIel Halllero aHan3a CBOMCTB KBAHTOBO-MEXaHHUYECKOH PeabHOCTH):
«Bcskas crmocoOHOCTh €cTh B OJHO M TO K€ BpPEMsl CIIOCOOHOCTh K OTPHULAIOLIMM APYyr Apyra
COCTOSTHUSIM... [To3TOMYy TO, YTO CITIOCOOHO K OBITHIO, MOKET U OBITh U HE OBITh, a, CJICIAOBATEIIBLHO,
00HO U mo dice crIocOOHO M OBbITH U He ObITE» (Metadusuka, IX, 8). DTy e MbICIb ApPUCTOTEND
KOHKPETH3HpYeT B OpyromM MecTte: «B BO3MOXHOCTM OFZHO M TO XE MOXET OBITb BMeECTe
IIPOTHUBOIIOJIOKHBIMH BELIAMH, HO B PEATLHOM OCYIIECTBICHUH — HET» S,

BoT 3TH nosoxeHus U ABISIOTCSA LEHTPAIBHBIMU JUIS Iiefiel Hallero uccienoBanus. Kak roBopui
Puuapny ®eiinman - cymectByer TalHa KM M ee HUKTO He CMOXeT pasragate. KommeHTHpys
ocHoBHbIE nonoxkeHuss KM, OCHOBHBIE €€ 3aKOHBI, OH NMUIIET: «BBITh MOXET, BaM BCE €IIE XOYETCs
BBIICHUTH: «A mouemy 3To? Kakoif MexaHu3M MpsueTcsl 3a 3TUM 3akoHOM?» Tak BOT: HHKOMY
HUKaKOr0 MEXaHM3Ma OTHICKAaTh He yaanoch. HUKTO B MHpe HE CMOXET BaM «OOBSICHUTH» HHU Ha
KareJIbKy OOJIbLIIE TOro, YTo «oOBSCHWIN» Mbl. HUKTO He macT BaM HHKakoro 0oisee IiyOOKOTro
NPEJICTABJICHUS O TOJIOKEHHU Bellel. Y Hac MX HET, HEeT NpeCTaBlIeHH 0 0ojee GpyHIaMeHTaIbHON
MEXaHHUKE, U3 KOTOPOI MOKHO BBIBECTH 3TH PE3yJIbTaTh» . DeiiHMaH BO MHOIHX MeCTaX 00paIaercs
K oTol «raitHe» KM, u yTBepKIaeT, 4TO «pas3rpbI3Th 3TOT OpELIEK 4elIOBEKY He Mo 3ybam, u0o
makoea npupooa eeuei»’’.

KBaHTOBYI0 MEXaHHKY JE€HCTBUTEIHHO HENb3sl MOHSTH, €CIM CJEeN0BaTh ONpPENENIEHHOW ONTHKE.
@eiiHMaH yTBEp)KAad, YTO CYLIECTBYET TOJBKO OJUH MHP, M 3TOT MHUpP KBaHTOBBIH. BoT 310
MIOJIOKEHUE U SIBJISCTCS TJIaBHBIM IPEMSATCTBHEM Ha IMYTH IOCTHXEHUS «TAaliHBD) KBAHTOBOI'O MHpA.
Ecnu «vup ogus», TO TailHa KBAHTOBOI'O MUPA HAaBCEI/A OCTAHETCS TAMHOW. B 3TOM CMBICIIE TOJIBKO
nosunusa ['eizendepra, a B mocaeactsun 1 Moka, JaeT BOBMOXKHOCTH MOHSITh, C Y€M MBI HIMEEM JIEJI0
IpY WHTEPIpPETAlUN aTOMHbIX siBJeHWH. KM oHO3HauHO OTChUIAaeT HAC K JBYXMOJYCHOW KapTHHE
oniTus. Ee MaTemaTuyeckuii anmapat AeMCTBUTENBHO SIBISETCS «KOJIMUECTBEHHBIM BRIPAXKEHUEM IS
KOHIICTIIIMH «OBITHS B BO3MOXHOCTWY» Apucrorens (['eiizenOepr). B Takoil «onrTuke» TO, 4TO HE
noHsATHO DeliHMaHy, CTAaHOBUTCSI COBEPIIEHHO MPO3PAvHO Yepe3 MPHU3MY TEKCTOB, HAIIMCAHHBIX J[BA C
MOJIOBUHOM ThICsYeneTHs Ha3ad. C 3TOM TOUKM 3pEHUs] MHTEPECHBI U MOKa3aTeabHbl TpUHIMIBE KM,
chopmynupyembie DeitHMaHOM.

WM BBOOMTCS TOHATHE cobvimus, u 1t Hero GopMynupyrorcst n1Ba npasuia: «1) Eciu coObiTe
MOYKET MPOU3OUTH HECKOJHKUMH B3aMMHOWCKIIOYAIOIIUMH CIIOCO0aMH, TO aMIUIUTYIa BEPOSITHOCTH
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COOBITHSI — 3TO CyMMa aMIUIUTYA BEpOSTHOCTEH KaKIOro OTHENBHOro crocoba. Bo3HukaeT
untepdeperums. [ =01y + [y, P = | L+ D2|2,

2) Ecnu cTaBUTCA OMBIT, MO3BOJISIIOUINN Y3HATh, KAKOW M3 3THX B3aMMHO MCKJIIOYAIOMINX CIIOCOOOB
Ha CaMOM JIeJi€ OCYIIECTBISETCS, TO BEPOATHOCTH COOBITHS — 3TO CyMMa BEPOSATHOCTEH KaXKIIOTO
OTAeNbHOTO crnocoba. Mutepdepenius orcyTcTtByeT. P = Py + P»®,

[lepBoe mpaBuiIO CBSI3aHO C KIIOYEBHIM MoJjoxkeHHeM KM, NPUHLOUIOM CYNEpHO3ULHH.
KBaHTOBO# 00BEKT, €Cii HE MPOWCXOIUT PETHCTpAI{, HAXOAWUTCS B ABYX B3aWMOMCKITFOYAIOIINX
COCTOSTHHSIX, €r0 COCTOSIHUE OTHECEHO K MOMYCY «BO3MOXHOTO», IO-TIPOCTPaHCTBEHHOTO. Ecmm
«CTaBUTCS OMBIT», TO MBI HAOJIIOJIJa€M TOJIBKO OJIHY MX 3THUX allbTepPHATUB. [IpOMCXOMUT mepexoa OT
MOTEHIIMAIBHOTO K AaKTyalbHOMY, «HAaOJMIOZaeMoMy». OTO H €CTh KBaHTOBO-MEXaHHWYecKas
WJUTIOCTPALINS TIOJIOKEHHUH T OBITHS BO3MOXKHOTO M OBITHS AEHCTBUTEILHOTO.

1. «Bcsikast cmocoOHOCTH €CTh B OAHO M TO K€ BpeMsl CIIOCOOHOCTh K OTPULAIOLINM JIpyr Apyra
COCTOSTHUSIMY, Apucrotens; — «Ecim  coOblTHE  MOXET  TPOU3OWTH  HECKOJIBKHMU
B3aMMHOMCKITIOYAIONIIMHE CIIOCO0aMH, TO aMILTATY/Ia BEPOSATHOCTH COOBITHA — 3TO CyMMa aMILIUTY/I
BEPOSITHOCTEH KaXKA0TO OTAeNbHOro crocoda. Boznukaer unrepdepenuus», OeitHma.

2. «B BO3MOXKHOCTH OJTHO U TO € MOXET OBITh BMECTE IMPOTHBOITOJIOKHBIMH BEI[AMH, HO B
pEATbHOM OCYIIECTBICHUU — HET», ApHCTOTENb; — «ECIM cTaBUTCS OMBIT, TTO3BOJSIONINI Y3HATS,
KaKoW M3 3THUX B3aMMHO HCKIIOYAIOIINX CIIOCOOOB Ha CaMOM JIeJIe OCYIIECTBISIETCS, TO BEPOSITHOCTD
COOBITHSI — 3TO CyMMa BEPOSITHOCTEH KaXKJIOT0 OTAETBHOTO criocoba. MHTepdepeHnrs 0TCyTCTBYETY,
DeliHMaH.

[lepBrIii ciryuail cBsi3aH C CyIIECTBOBAHHEM OOBEKTOB Ha MOAYCE OBITHS BO3MOXKHOTO, MBI
HaOJIrOlaeM «KBAHTOBYIO IMU30(PEHHIO», ATbTEPHATUBBI CYIIECTBYIOT OJHOBPEMEHHO.  BTOpoi,
KOTJa TOCTaBJIEH OIMbIT, T.e. COOBITHE COBEPUIMIIOCH, ANbTEPHATHBBI HMCYE3NH, M Mbl HAOJIOHaeM
TOJIEKO OJTHY U3 HUX.

BBenenne MByXMOIyCHOM KapTHHBI OBITHS SBIISETCS €AMHCTBEHHOW MHTEPIPETANIMOHHON CXEMOH,
B paMKax KOTOPOH BO3MOXXHO HEMPOTHBOPEUYMBOE OOBSCHEHHWE KBAHTOBBIX ()eHOMEHOB. [aBHOE
HaIlle yTBEP)KJIEHHE COCTOWT B TOM, YTO KBAaHTOBAas MEXaHHKA OMHCHIBAET paaukaibHOe mHoe. Kak
Hayka, Tak ¥ Qumiocodus (HOBoeBpomeickas!) Ha SMIUPUIECKOM MaTepuane KBAaHTOBOW TEOPHH
CTOJIKHYJIaCh C T€M, YTO HUKaK paHee He omMchiBajia. [ moka atoro He OyAeT O0cO3HaHO, He OyneT u
MOHUMAaHUsl KBAaHTOBOH MEXaHUKH. MOXXHO CKOJBKO YTrOIHO JIOJTO TOBOPUTH O HAOIIOAaTele, ero
CO3HAHWH, O TAPAUIENBHBIX MHpPAX, BIMSHAMA HA MPOILIOE, WIH HWH()OPMAIMOHHOM «ITOHHIMAaHUW)
KBaHTOBBIX 00BEKTOB, MHOXECTBE MHBIX «TPAKTOBKAaX» KBAHTOBOM MEXaHHKH, HO «B03» €€ UCTHHHOTO
MOHUMAaHHUsl OCTaHETCS Ha TOM CaMOM MecTe, TJe OH M 3acThUl Jjisi OONBIIMHCTBA HA MOMEHT ee
co3maHusA. A CyTh €€ COBEpPUICHHO Mpo3padHa | MPOCTa, TOIBKO TPeOyeT paIiKalbHOTO HHOTO
MeTapU3NIECKOTO MBIIUIEHUS, MPUHIMITAAIBHO OTIMYAIONIET0OCS OT JIEKapTOBCKOTO. Bece n3BecTHBIE
JEKIapaliil O CMEHE MapajirMbl BHI3BIBAIOT TOJNBKO YJBIOKH, T.K. 0a3UPYIOTCS Ha MBIIUICHHUH,
CBSI3aHHBIM C OOBIZICHHBIMH TPHEICTABICHUSAMHU, HE BBIXOJSIIMMA 32 PAMKH MOBCETHEBHOTO OIIBITA.
OpaHako AJ11 HOBOM HAYKH OHU POBHBIM CUETOM J€ aju, U He 0alom Huuezo! A OJIUH TOJIBKO MPOCTOU
(daKkT MpU3HAHUS TOrO, YTO 1O Ty CTOPOHY NPOCTPAHCTBA-BPEMEHH €CTh YTO-TO, & WMEHHO
«IIPEereoMeTpUs», Kak TOBOPWII YWIUIEp, U OHA ONHUCHIBACTCS MATEMAaTHYECKUMH CTPYKTYypaMH, W3
OJTHOTO 3TOTO YTBEPXKIEHUS cpa3y ke CIeAyrT Oorarble (pu3nuecKrne BBIBOABI W CIEACTBHS, O YeM
MBI YK€ MHOT'OKPATHO MTUCAJIH.

Pa3BepThiBaHME ITOTO MOHATHSI — «OBITHE B BO3MOXKHOCTHY, €r0 SKCIUIMKAIMS, TPUMEHUTEIHHO
Kak K (u3mke, Tak U Meradusnke TpeOyeT KadeCTBEHHOTO IEePEOCMBICTICHHS TaKHUX KIFOYEBBIX
MOHATHUN COBPEMEHHBIX COBPEMEHHON HAyKH, KaK BpeMsi, IPOCTPAHCTBO M MPUIMHHOCTH. OJTHAKO 3TO
TpeOyeT OTIENLHOT0 UCCIIEeJOBaHMs, UTO U OyJIET MPOIeIaHo B AajbHEHIINX paboTax.
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