®pancya-Urops Ipucs’

O cMbIcyIe TPUHIIAIA COOTBETCTBHS U
€AMHCTBA (PUUKU

0. B3ensi0bl Ha eOUHCME0 Pu3UKU
Hcropus ¢punocoduu cBUAETENLCTBYET O TOM, YTO B PHIIOCO(MUH, TAKKE KaK U
B HayKax MMEEeT MecCTO mporpecc. B Hacrosiiee BpeMss MHOTHE KIacCHUecKue
¢unocodckue mpodieMbl MOTYT OBITH MOHSTHI TOpa3fo Jydlle WiId Aaxe
JaCTHYHO Pa3peIICHBl B paMKax PAMOHAIMCTHYECKOTO HATYPaINCTHIECKOTO
mparMatu3Ma B ayxe ¢uiuocodum mo3mHero BuTreHmTaiiHa, KOTOPBIH

aBngeTca — Hemeradusmueckodl  Qopmoli  peammsma.  TeopeTHYECKH
pALMOHANMCTHYECKUH OparMaTusM —pas3BUBAeTCs, Hampumep, Pobeprom
bpsugomom’.

MeHHO B paMKax COBPEMEHHOIO IparMaTtu3Ma MHJesi €AUHCTBa
¢bu3rKH MOXeT OBbITh MOHsATA HanboJIee TITy00Ko. IrHOpHpYyIOIIKe parMaTuky
YHCTO PAI[IOHAIMCTUYECKUE U AIMIIMPUYECKUE MOIXO/BI, a TAK)KE MO3UTUBU3M
OKa3aJIMCh TOBEPXHOCTHBIMH WM OTPAaHMYCHHBIMH. B dYacTHOCTH, IOHSTH
«EIAMHCTBO HayKH 0e3 MeTaQu3UKM», KaK 3TO NpeIaraid JOTHYeCcKHe
OMIIUPUCTHL, HEBO3MOXHO. PenykumnoHHO-yHNHKAIMOHHOE
JIOTHKO-MaTeMaTHYeCKOe €IMHCTBO HAYKH, B YAaCTHOCTH, (HM3MKN (WM Jlake
¢dusnueckoll Teopuu), HanpuMep B cMbiciae KapHama, He HEOOXOmMMO M He

* 00 aBtope: ®pancya-Urops [Ipuck, k. Gus.-Mmar. H., K. PUIOC. H., TOLEHT
Texuuueckoro yHuBepcurera JlopaMyHaa.

1 Cwm., Hamp.: Brandom R. Between Saying and Doing: Toward an Analytic
Pragmatism. — Oxford: Oxford University Press, 2008; Brandom R.
Reason in Philosophy: Animating Ideas. — Cambridge, MA: Harvard
University Press, 2009; Brandom R. Brandom’s Miinchen Lectures (May
2011), 2011; Brandom R. Perspectives on Pragmatism. — Cambridge, MA:
Harvard University Press, 2011; Brandom R. Brandom’s Lecture at the
Cambridge University on 31 May 2012, 2012.

2 He 3abyseM, 4TO MKOIA JOTHEECKOro SMIMpPU3Ma Gbiia HeoaHopoaHa. Hanpumep, nosuus
Otro Heiipara Gbuta Bo MHOTOM IparMaTu4eckoi 1 Harypanuctuueckoi. s Helipata
00BeIMHEHNE HAYKN 03HAYAET, B YACTHOCTH, YCTPAHEHHE M3JINIITHEH TEPMIHOIOTHH 1
JyONUpPYIOIIMX TEOPUH, @ TAKXKE IPOTUBOPEUUI U HECTBIKOBOK MEXIY PA3IMYHBIMHU
TEOPHSAMH.
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JOCTATOYHO YIS TIOTMHHOTO eMHCTBa’. JI0CTATOYHO HPPAITHOHAIMCTHIECKAH
wnopanu3M Kyna n ®deiiepadenna ObLI IPOTUBOIIONOKHON KPAaHHOCTHIO.

VYxe TpaHcHeHAeHTaNbHAas ¢uinocodus KaHta, cuHTE3Mpyromas
panMoHAIN3M U SMITUPU3M, MOXKET CUMTATHCSI HOPMATHUBHBIM IIParMaTu3MOM
(Ho He mwHarypanmmusmoMm). Jlms KaHta «eamHCTBO HE UYTO HMHOE Kak
MHOT000pa3ue, pacCMaTPUBAEMOE KakK €MHCTBO»'. EJMHCTBO — (anmprOpHBIi)
PErYJISITUBHBIN IPUHIMI pa3yMa.

B cBoro ouepenp knaccudyeckuil amepukaHckui mparmarusMm Ilupca,
JlkoiiMca, [lptoM W ApYrMX CHUHTE3UPOBAI SMIHMPU3M U HaTypalu3M.
CoBpeMeHHBII parMaTu3M IBITACTCA MHTETPUPOBATh B ceOs PaLMOHATH3M.
Ilo cpaBHenuto ¢ KaHTomM mporpecc COCTOMT B YCHJIEHUW IparMaTH4eCKOi
TpaguLMM ¥ TPUHATHM BO BHUMAHWE M pa3BUTHE HATYPAIUCTUIECKON
TPaJHLIH.

[Tonnmanue Mupa u JeicTBHE B HEM INPEAIOIaraloT UCIIOIb30BaHUE
(ecTecTBEHHBIX) IMPaBWJI/KOHLIENTOB (B cilydae (DU3UUECKOrO MHpa TaKUMH
NpaBWJIaMy SIBJSIFOTCSL  3aKOHBl (u3uku). Pacmmpenue o6nacTu Hamiero
MMOHUMAHMUsI W JIEHCTBUS €CTh B TO JK€ BpeMs pacIIupeHre o0JacTh
MIPUMEHEHHUs1/TIPaBUII KOHIENTOB. B 3TOM M COCTOUT B IEPBOM NPHOJIIKEHUH
CMBICIT TaK Ha3bIBAEMOTO €IMHCTBA MHpA.

Bonpoc o enuHCTBE GU3UKH MOKET OBITH TIOCTABIICH HE a0CTPAKTHO, a
MCXOJIS U3 PACCMOTPEHHS cCaMOi (DM3MKH. MBI Tak U MOCTYITHM.

1. O eduncmee Qusuxu u «(MOCMOBLIX NPUHYUNAX»
B kakoM cwmbicie ¢u3MKa eaMHa M B KakOM CMBICIE OHa €CThb Habop
HECOU3MEPHUMBIX IPYr C APYroM Teopuid W mpakTuk? Mexannka Hprorona
MOXKET PacCMaTpPUBATbCA KaK IPEICIIbHbIN Clyd4aid pEeIsSsTUBUCTCKON MEXaHUKHU
DWHIMTAHHA, W B 3TOM CMBICIIE HMEET MECTO EOUHCTBO ToH M npyroi. C
JIpyToii CTOpPOHBI, e€cii MexaHhka HbIOTOHa M PENATHBHUCTCKAs MeEXaHHKa
paccMaTpuBalOTCsl Kak HE3aBUCHMBIE JPYr OT Jpyra HPakTUKH («SI3BIKOBBIC
Urpe» HWIH «(QOpMBI JKM3HW»), OHM Hecom3MepuMbl B cMblcie KyHa.
«Hecon3zmepuMocTh)» KIacCHYECKOM MEXaHUKH U KBaHTOBOW MEXaHMUKH eIlé
Oosiee siBctBeHHa. CKazaHHOE MOXKHO 0000HmIMTH Ha BCO (Gu3uKy. C onHOM
CcTOpoHBl OHa emguHa. C ApPyroil CTOpPOHBI OHA IUTIOPANHUCTHYHA, TO €CTh,
SIBJISIETCSL Ha0OpOM B HM3BECTHOM CMBICIIE HECOM3MEPUMBIX IPYT C JIPYroM

3 Jlna KapHama «Hayka eHA B TOM CMBICJIE, UTO BCE SMITMPHUECKHE YTBEPHICHHS MOTYT
OBITh BBIPAKEHBI HA OIHOM sI3bIKE, BCe (HAKTUYECKHE COCTOSHHS €1 OIHOrO THIIa,
MO3HAKOTCS TIPH MOMOIIK OAHOTrO ¥ Toro xe merona» (Carnap R. The Unity of Science. —
London: Kegan Paul. — p. 32).

4  Kant I. Kritik der reinen Vernunft. — B 111.

19



Teopuil M mNpakTUK. Bc€ ke, Kak MHE KaXeTcs, WHTYHUIUS O €IUHCTBE
npeodagaer.

Bpurutra ®ankenOypr’ BhIIETAET, HAPUMED, CIEAYIONIUE OCHOBAHUS
IUTS YTBEPXKACHUS O TOM, uTO (m3mKa emuHa: 0000mEHHEI [elizenOeprom
IMPUHIUIN COOTBETCTBUA bopa; MpHHIUIBI CUMMETPHU U COOTBETCTBYIOINE UM
3aKOHBl COXPAHEHUsS; NPUHIUII MaclITaOHOW MHBAapHUAHTHOCTH (H3MYECKUX
Teopuil (TO €CTh, WX HE3aBUCHMOCTh OT BBIOOpA E€IUHUII H3MEPEHUS),
MOJpa3yMeBaloIni, Mo-KpaliHe Mepe, CEeMaHTUYeCKOE€ EJUHCTBO EIUHUIL
n3MepeHus (BpeMeHH, IUTMHBI U MAacChl) JJIs BCeX MacmTaboB, HAUMHAS OT
cy0aTOMHOTO U KOHYasi MaciiTaboM BCEJIEHHOI, U pyrue.

Hapymenne equncTBa (DM3UKH MPOSBISAETCS, HAIPUMEDP, B TOM, 4TO,
KaK H3BECTHO, CYIIECTBYET «OOBSCHHUTEIBHBIA 3a30p» MEXKIY KBAHTOBOU
TeopUeH U €€ KOHKPETHBIM INPUMEHEHUEM, TO €CTh, PE3yNbTaTOM HU3MEPEHMUs,
KOTODBIN ONMCBHIBAETCS Ha S3bIKE KIIACCHUECKOH (HM3HMKU. PeryKiust BOITHOBOM
(GyHKIMM HE MOXeT ObITh OOBSICHEHa B paMKax KBaHTOBOW TEOpHH, a
IIpe/ICTaBIsieT cOOOM JOMOMHUTENbHBIN TTocTyaT. CIeACTBHEM 3TOTO SIBISIETCS
TO, YTO pEabHBIN IPOIECC M3MEPEHUS B KBAaHTOBOIl TEOPHM TMOJS €CTh
IpoIiecC TPUMEHEHHUS pPAa3HOPOIHBIX METOJO0B, IPAKTUK M TEOpHil, Kak
KIIACCHYECKUX TaK M MONYKIACCHYECKHX M  KBAHTOBBIX, a TaKke
(heHOMEHONOTHYECKHX. «3a30p» MEXAY KBAHTOBBIM M KJIACCHUECKHUM S3bIKAMH
3aKpBIBAETCSl JIMIIb IPH B3aUMOJOMONHSIIOMIEM HCIOIb30BAHUU TOTO U
JIPYyToro.

[Mo-Bumumomy, yrBepkaeHue Hunbca Bopa o Tom, uto 6e3 s3bIka
KJIacCHUYEeCKOW (M3MKHM Henb3s OOOHTHCh, MOXHO 0000muTh. Kaxmas
¢dusnveckass TEOpHsT HMMEET CBOH COOCTBEHHBIH  <GI3BIK», KOTOPBIH
HCIONB3yeTcs B 00JaCTH IMPUMEHHMOCTH TEOPUH, HO KOTOPBI MOXKET OBITh
TaKKe B TOH WM MHOM Mepe BOCTPEOOBaH B MOTPAHUYHBIX OOJACTIX M Jaxe
00MacTsIX MPUMEHHMOCTH APYIHX Teopuil. SI3BIK Kiaccuyeckod (u3ukw, B
YaCTHOCTH, KIJIACCHUYECKOH MEXAHUKHU, SBISETCS B H3BECTHOM CMBICIE
NIPUBWJICTUPOBAHHBIM, TaK KaK OH TECHO CBS3aH C OOBIICHHBIM S3BIKOM H
MIO3TOMY SIBJISIETCS TEM OCHOBAHUEM, HA KOTOPOM CTPOSTCS IPYTHUE SI3BIKU.

MOoXHO NpPUBECTH CIEAYIOIIYIO AJIEMEHTapHYI0 I'€OMETPUUYECKYIO
aHanoruto. [ mokpeITHs chepbl HEOOXOAUMO KaK MHHUMYM JIB€ KapThl. DTH
KapThl HecoM3MepuMbl. B oOmiem ciydae, JUiss ONUCAHUS HEEBKIMAOBA
MIPOCTPAHCTBA HYXHO I€JI0€ MHOXKECTBO MEPEKPBIBAIONINXCS JIPYT C IPYroM
KapT. B o0macTu mepekphITHs HECON3MEPHMBIE KAPThI «CKICHBAIOTC» MEKAY
co0Oif mpum TMOMOIIM  HEKOTOPBIX OTOOpaKeHHWH (M TeM  caMbIM

5 Falkenburg B. Particle Metaphysics: A Critical Account of Subatomic Reality. — Berlin:
Springer, 2007. — chap. 5.
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«COM3MEPSIIOTCS» JAPYr C JPYroM), KOTOpBIE SBIAIOTCSA, TaK CKa3ark,
«MOCTaMM» MEXJy KapTaMu. Pe3ybpTaTtoM sIBIsIeTCs €IHOE IPOCTPAHCTBO.

«IIpoctpaHcTBO» BCEH (PU3NKH MOXKET OBITH «ITOKPBITO» MHOXKECTBOM
3amkHymulx  (pusmyeckux Teopuit B cMbicie Beprepa [efizenoOepra.
«3aMKHyTasi TEOpHsS» — DOTO TEOpHs, KOTOpas YyXe MOIyddsia CBOIO
3aKOHYCHHYIO (popMy B BHUJIE€ YCTAHOBJIEHHBIX U OOLICTIPUHSTHIX ITIOCTYJIATOB U
KOTOpasi, COOTBETCTBEHHO, HE MOXET OBITh ONPOBEPrHYTa B OOJACTH CBOECH
npumenumoctu. CornacHo [elizeHOEpry 3aMKHYTBIE TEOPHH «3aMKHYTBI»,
«COBEpIICHHBI», «HEHM3MEHHBD» M OTpaxaroT «peambHOCTh». ([lo Bceit
BHUIMMOCTH, <«3aMKHYTas TEOpUS» HE MOXKET He OBITh noaHOU meopuel B
cmeicie  Hwuneca  Bopa).  Kiaccmdeckylo  MexaHWKY, —KIaCCHYECKYIO
JNMEKTPOANHAMHUKY BMECTE€ C TEOpHEil OTHOCHTENBHOCTH, TEPMOIMHAMHKY
BMECTE C CTAaTHCTHYECKOH (HM3MKOH M KBAaHTOBYIO MeEXaHHKY I eiizeHOepr
OTHOCHIT K «3aMKHYTBIM» TeopHsM®’.

BrlmeykazanHple  OOBENUHSIONIME  NPUHOWIBL  (COOTBETCTBHS,
CUMMETpHH, MaclITaOHOW WHBapMAaHTHOCTH W JpYyrHe) WrparoT pojb
«MOcTOBBIX TpuHIMNOB» (bridge principles), KoTopble MO3BOJISAIOT CBS3aTh
pasnuYHbIE TEOPUH MeEXIy co00il, U TEM caMbiM YCTAaHOBUTH E€IUHCTBO
¢m3uku. Ilmopani3M u equHCTBO (PH3WKH OKAa3bIBAIOTCS, TaKHUM 00pa3om,
JIBYMsI CTOPOHAMHM OJIHOM U TOM ke MEJaJIH.

®ankenOypr® MoAIEPKUBAET, YTO «MOCTOBBIE TIPUHIMAIIEIY, O KOTOPBIX
ua€T peyb, HE CleNyeT IOHMMAaTh B CMBICIE TEPMUHOJIOTHH, BBEAEHHOM
Opuectom Haremem. Jlms Hero MOCTOBBIE IPUHIMIBI  TTO3BOJISIOT
penyLHUpOBaTh ONWCHIBAIOIIMKA HEKOTOPOE SIBJICHHE OMIHPHUYECKHH SI3BIK
sense-data K COOTBETCTBYIOLIEMY TEOpETHUECKOMY s3bIKy. Hampumep,
MOCTOBBIC ITPUHIUIIBI MCXKIY TepMO}:[HHaMI/IKOﬁ u
MOJIEKYIIAPHO-KHHETHUECKOH TEOpHEH MO3BOJSIIOT PENyIUpPOBaTh IHEPBYIO K
mocnenHeil. (B Oonmee obmiem cirydae MOXXKHO TOBOPHTH O PEOYKIHH OJHOTO
SI3bIKa, WJIM OJHOW TEOPHH, OIMCHIBAIOIICH HEKOTOpPOE SIBJICHHE, K JPYroMy

6  IlogpoGuee cm.: Camilleri K. Heisenberg and the Interpretation of Quantum Mechanics. —
Cambridge: Cambridge University Press, 2009; Bokulich A. Open or Closed? Dirac,
Heisenberg, and the Relation between Classical and Quantum Mechanics // Studies in History
and Philosophy of Modern Physics. — Vol. 35, Ne3. — 2004; Bokulich A. Heisenberg Meets
Kuhn: Closed Theories and Paradigms // Philosophy of Science. — Vol. 73, Nel. — 2006;
Bokulich A. Re-Examining the Quantum-Classical Relation: Beyond Reductionism and
Pluralism. — Cambridge: Cambridge University Press, 2008.

7  OaHUM W3 NEpBBIX NpPOAHATM3UPOBaN [el3eHOEProBCKOE MOHATHE 3aMKHYTOH TEOPUH
Opxapn Ilaii6a (cm., Hanpumep, Scheibe E. Between Rationalism and Empiricism. Selected
Papers in the Philosophy of Physics. — Berlin: Springer, 2001).

8  Falkenburg B. Particle Metaphysics: A Critical Account of Subatomic Reality.
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A3BIKY, WM APYTOM TEOPHUM, ONUCHIBAIOIIEH TO )K€ caMmoe siBlIeHHe. MOCTOBbIE
NPUHLUIBL B 3TOM CJy4ae MOXHO MOHMMAaTh KaK «U30MOP(QH3MBD» (KM
«TOMOMOPGU3MBI») — «MOCTBD» MEXAY pPa3IUIHBIMA 3KBHBAJICHTHBIMH
SI3BIKaM¥ OTIFICAHUS OAHOW U TOH K€ PEeaTbHOCTH. )

«MoCTOBBIC TPUHIUIBI, O1arogapst KOTOPBIM 00pa3yeTcst eIUHCTBO
¢u3ukn sABISIOTCS Oonee COXHBIMH. OHM yCTAQHABIMBAIOT CBA3HM MEXIY
TEOPUSIMH, OTHOCSIIMMHCS K Pa3HBIM 00JIACTSIM MO3HAHUS (HaIpUMep, MKy
MexaHukoil HploTOHA U pEeNITUBUCTCKOM MEXaHUKOM, ONKCHIBAIOIIEH SIBICHUS,
HaOJroaeMble TPH OYECHb BBICOKMX CKOPOCTSIX WM KBAHTOBOM MEXaHHKOM,
OTHUCBHIBAIONIEH sBIEHUs MHMKpoMHupa’). Takue MOCTOBBIE NPHHIMIEI MOTYT
paccMaTpuBaThCi KaK €CTECTBEHHBIC OOOOIIEHHSI MOCTOBBIX IPHHIUIIOB B
cmbicine Harens.

B camom o0mem cirydae pedb MOXKET HITH O JI000M ITpeoOpa3oBaHtHy,
B COOTBETCTBHU C JIOOBIM IIPaBHIJIOM, KOTOPOE JIMOO TE€M WIJIM MHBIM 00pa3oM
COEIMHSIET MEXKITY COOOW OHTOJOIHYECKH pasiuuHble Teopun'’, mubo 3amaét
Iepexo/] 0T OHOTO s3bIKA OMMCAHUS K APYroMYy IPU HEU3MEHHON OHTOJIOTHH.
Takoe npeobpaszoBanue (IpUMEpaMH SBJISIOTCS MPeoOpa3oBanue Aehopmaru
o moctosHHoM [lnanka'' KIaccu4eckoil MEXaHWKH B KBAHTOBYIO MEXAHUKY M
mpeoOpa3oBaHUs  AyallbHOCTH B TEOPUH CTPYH) €cTh 00oOmieHne
KJIACCHUYECKOTO IPeoOpa3oBaHMsl CHMMETPHH, MPUHAIIICKAIIETO HEKOTOPOI
TpyIIle CUMMETpUH (B OoJiee CIOKHBIX CIIydasx — HEKOTOPOMY O00OOIIEHHIO
TPYIITB CAMMETPHH, HallpuMep, ainredpe Xomnda Wi KBaHTOBOH IpyIIie).

9 IpumepoM cBs3M MeXIy KIACCHYECKOi X KBAHTOBOI MEXaHMKAMH SBJISAETCS COBHaneHue (Ha
BEPOSTHOCTHOM YpPOBHE) Kilaccuyeckoil (Gopmynsl Pesepdopaa u  cOOTBETCTBYMOIIEH
KBaHTOBOH (hopMyisl pacesuus. [Ipu paccesHHE OONBIIOrO YHCIa YACTHL], BCE MPOHCXOOUT
TaK KAk ecnu Obl paccessHue ObUIO KJIACCUYECKHM, M, B YaCTHOCTH, KAK eciu Obl LEHTP
paccesHus O KiIaccudeckuM. [Togpobuee cm.: Ibid. — p. 172.

10 S ynorpeOmsito 30eCh TEPMHUH  «OHTOJOTHYECKHH» B CMBICIE Xai{IerrepoBCKOro
«OHTUYECKHI», IOMyCKas, 4TO MOCIEIHsAs OHTONOTUS JJa3aiina MOXET ObITh OHOW M TOM e
JUIs BeeX (u3ndeckux Teopuil. IMEHHO K MOHUMaHHUIO /Jazatina sl Obl IPUMEHWI CIICAYIOLIHIE
cnoBa ['efizeHOepra: «uenoBeyeckas CloCOOHOCTh IOHUMATh He UMeeT rpaHuLl. O MocieIHuX
Belax Mbl He MokeM roBoputh» (Heisenberg W. In Gesammelte Werke. Collected Works.
Vol. II. Physik und Erkenntnis. — Berlin: Springer, 1984). V1Bepxnenue I'eiizenGepra
SBISIETCS. HA MEpBBIM B3DUII AaHTU-BUTreHIITeHHHMAaHCKMM (Kak WM3BECTHO, COIIACHO
Butrenwireiiny Tpaxkmama, «upenenabl MOETO Si3blka €CTh NPENEibl MOETO MHPa»): Mbl
CIIOCOOHBI TIOHATH IOCJIEAHUE BEIIM, HECMOTPSl Ha TO, YTO HE MOXXEM BBIPA3UTh HAlIe
TIOHUMAHHUE B CJIOBAX; MBICIIb HE OTPaHUYCHA SI3BIKOM.

11 B ormume ot ¢unocopoB ¢uznkm He OoATcs  yHnoTpednATh
HPOTHBOPEUMBLIN SA3BIK, HAIIPUMEP, TOBOPUTH O AeOpMaluy TEOPHH IO
napameTpy, KOTOpBIH SIBISIETCS TIOCTOSHHOM M Jake MMEeT KOHKPETHOE
YHCIICHHOE 3HaYeHHe — Je)opMaliy 110 nocTosHHo [lnanka.
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2. Ipunyun coomseemcmaust Kak npuHyun 0600wenus

[IeiTasics TOHATH HOBBIC (u3uUeckue sBieHus, Huiabc Bop BBIHYXKICH ObLI
UCTIONB30BaTh SI3BIK KJIACCHYECKOH (PU3MKHM, 9TO C HEOOXOOMMOCTHIO BENIO K
(GOpManbHBIM TPOTHBOpEYMAM W HekoTopod Mmuctuke'’. Hanpumep, mus
OOBSICHEHHsI CTaOMIBHOCTH aroMa IOCTYAMPOBAJIOCh, YTO JBIDKYIIHECS B
aToM€ C YCKOPEHHEM OpOHTalbHBIE OJICKTPOHBI HE MOTYT H3Iy4arh
JIEKTPOMArHUTHBIE BOJIHBI U COOTBETCTBEHHO TEPSITh 3HEPTHIO (B MPOTUBHOM
cllyyae OHHM ynanu Obl Ha $APO), YTO TPOTHBOPEUYMIO KIIACCHYECKOH
SJIEKTpoMHaMuKke'”. B Tex crydasx, Korja NMPOTHBOPEYMs OTCYTCTBOBAJIH,
KOTJ]a pe3yJIbTaThl KJIACCHYECKON (DM3UKHM COBHAJAM C Pe3y/ibTaTaMyd HOBOM
(GU3UKH, MOXHO OBUIO TOBOPHTH O COOTBETCTBHM MEXIY KIACCHUECKOH
¢u3nKoit ¥ HOBOHM (DM3UKOI, KOTOPOE SIBISUIOCH OTPAKEHHUEM OIIPENEIEHHOTO
eAnHCTBa (UM3WKH, CIUHCTBA IPHUPOIABI. DTO EIMHCTBO OBUIO, MO-KpaiHei
Mepe, CEMaHTHYECKUM, HO He ObIJI0 HUKAaKHX OCHOBAHUH OTHEISATh CEMAHTHUKY
OT OHTOJIOTMH U OTKA3bIBATHCS OT OMPEAEIEHHOTO OHTOJIOIMYECKOrO €UHCTBA.
[MpuHuun coorBerctBust bopa ObLT pe3ynbTaToM peduieKCHH 3TOTO €IMHCTBA.

leit3enOepr MNpHWHST TPUHIUI COOTBETCTBHSI KakK JaHHOE, Kak
PYKOBOJCTBO K nedicTtBuio. OH TOHSI €ro Kak mnpuHIuN adaigoruu. OH
mocTaBWiI cebe ™ pemmi 3agady IIOCTPOCHHS HOBOW TEOPUH IYyTEM
0000MIeHNs ATOM aHANOTUU Ha Bce (hM3MYECKHUe SABICHHA. JpyruMu cioBamu
pedyb IIj1a 0 eCTECTBEHHOM 0000mIeHNH (paclIMpeHn ) KIACCHYECKOH Teopuu
Ha KBaHTOBYIO 00JIaCTh, HA 00JIACTh MUKpoMupa'”,

Kak wu3BecTHO, MareMaTWKH NpUOEraroT K MeToqy o00001eHus
cucreMarndyecku. Hampumep, coBpeMeHHas HEKOMMYTAaTUBHas TI€OMETpuUs
Aumna KonHa ecTh 0000111€HIE KITACCHUECKOH TeoMeTpu MHOTrooOpasuid. I1pu
9TOM HEKOMMYTaTHBHas ajrebpa WrpaeT poib  HEKOMMYTaTHBHOTO
npoctpaHcTBa. KOHH BAOXHOBIISUICS UAESIMU KBAHTOBOM MaTpUYHONW MEXaHUKH
leiizenbepra, Koropasi cTajga TMEpBBIM IPUMEPOM HEKOMMYTaTHBHOTO
npocTpaHcTia. '’

12 Tpouutupyem B 3Toit cBaA3u Maxkca ITaHKa: «eC/i HHOTIA MBI HE MBICIIHM HEJIOTHUECKH, MBI
HHKOIZIa He OTKpoeM B Hayke HOBBIX maei». Llut. ITo: Zeidler E. Quantum Field Theory I:
Basics in Mathematics and Physics. — Berlin: Springer, 2006. — p. 739).

13 Hampotus, Kak U3BECTHO, 3IEKTPOHBI, IBIKYIINECS B CHHXPOTPOHE,
W3JIy4aroT 3HEPTHIO B IOJJTHOM COOTBETCTBHU C KITACCHYIECKOMN
NEKTPOANHAMHUKOM.

14 Y TeiisenGepra 6bl1 IparMaTHUeCKMii JEBH3: «YCIEX ONPABIBIBACT CPEACTBA» (ITHCHMO
TeitzenOepra [Maymu ot 19 HosiOpst 1921). Cwm.: Camilleri K. Heisenberg and the Interpretation
of Quantum Mechanics.

15 Kaxk ormeuaercsa B kuure (Ibid. — p. 90) TeiisenGepr oxapakrepusoan (Born M., Heisenberg
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Wraxk, 0600ménnsIii ['elizeHOeproM nmpuHIMI COOTBETCTBHS bopa ecth
MMPUHIUIT €CTCCTBEHHOI'O O606H1€HI/I$[. HOCJ’[C}IHI/Iﬁ HECOTACIMM OT NpHHIHWIIA
eanHCTBa W CBA3U (pedrexkcus Han pe3yabTaToM OOOOIIECHHUS MO3BOJIACT
YCTQHOBUTH HOBBIE CBS3U U, COOTBETCTBEHHO, OIPENEIEHHOE EIUHCTBO).
®unocockast mpodireMa COCTOMT B TOM, 4YTOOBI TIOHATH MPOIECC
€CTeCTBEeHHOro 0000meHns. Ha Ham B3DIA 3TO MOXKHO chenarh B paMKax
¢unocoduu «Broporo» BurreHmraiiHa, B YacTHOCTH, B paMKax e€ro
¢unocopun  marematnkun (00OOIIEHHME Kak TPOIECC ECTECTBEHHOTO
pacuIimpCHU obmacTu NPpUMEHUMOCTU TIpaBHWJIa, KaK IparMatu4eckKas
MPOEKLIUSI B HOBBII KOHTEKCT). MBI He OyleM, OJIHAaKO, 3/IeCh apryMeTUPOBaTh
3TO yTBEPXK/CHHUE.

O6006menne pr3nIecKoil TEOPHUH B U3BECTHOM CMBICIE CIOKHEE, YeM
00001IeHne MaTeMaTHYecKol TEOpUH, TaK KaK B cilydae (PU3MUCCKOH TEOpUH
peur UAET HEe TONBKO 00 0000meHnrn (HopMaTbHOM, TO €CTh, O0OOIIEHWH
MaTreMaTH4ecKoro amrapara, HO Takke 00 000OIIeHNnH cMbIciaa (PU3MUECKHX
BesinunH. (B aTOM cMBICiie ceManTHKa (U3MUECKON TEOPHH «IABYXMEPHA.)

B cnywae ecnim 0000mIeHHE OCTAaTOYHO pagUKaIbHO, CIEIyeT
TOBOPDUTh O pEBOJIOUMHU. bBbUIO 1M, HampuMep, pegomoyuell WIN Ke
npeobpaszosanuem KIACCHUSCKUX HIEH M TPEAMIECTBYIONMIEH KIacCHIecKOn
MEXaHUKHI pOXXIEHHE KBaHTOBBIX nunein 6maronaps HOBBIM
SKCIICPUMEHTAILHBIM JTAaHHBIM M CO3/IaHHE «CTapod KBAHTOBOW MEXaHUKHY,
KOTOpasi HE TOJBKO MMEJa OTpPaHMYCHHYI0 0OJIacTh NPUMEHHUMOCTH, HO H
CTpajiayia OT KOHIIETITYaJIbHBIX U TEOPETUUECKUX IIPOTHBOPEUHI?

®oTtoHHas rumnore3a OMHINTENHa, UAes KOPIYCKYIIPHO-BOJIHOBOTO
Jlyanu3Ma, OOpOBCKasl HJiesi KBAHTOBAHUS KJIACCHUECKUX aTOMHBIX OpOUT OBLITH
IIPU3BAHbI OOBSICHUTEL HOBEIE (I)I/ISI/I‘IeCKI/IC SABJICHUA, U B TO XXC BPEMA OHHU
ObUTH TTapaOKCaIbHBI, TPOTHBOPEUHMIIN HE TOJBKO KIACCHUECKOH (H3HKE, HO
JKEe <«GIPaBOMY CMBICIY» M KIaCCHYECKOH JIOTMKE. OTH WUAEH ObUIH
PEBOJIIOIIMOHHBIMY, OHHM «OTIPOBEPrajn» yCTOsBIIWECs mNpeacTasieHus. OHn
HE MONJIM TOSBUTHCS Cpa3y B 3aKOHUYEHHOW HENMPOTHBOpeuMBOW (opme. Mx
napajioKCaIbHOCTh ObUTa 00YCIIOBJI€HAa HWMEHHO TeM, YTO HeoOXomuMmast
KOHIIETITYaJlbHasi 0a3a M HEOOXONMMBIH MaTeMaTH4YeCKUH ammapar Uil HX
GbOpMYITHPOBKH  OTCYTCTBOBaIH. DOpPMYyIHPOBKAa HOBBIX HIACH B paMKax

W., Jordan P. Zur Quantenmechanik II // Zeitschrift fiir Physik. — Vol.35. — 1926. English
trans. in: Sources of Quantum Mechanics / Ed. by B. L. van der Waerden. — N.Y.: Dover
Publications, 1967, — p. 322) cBOI MaTpU4HYI0 MEXaHHKY KaK HEPEXOI OT «KJIACCHYECKOH
BU3YaJIU3HPYEMOIl TEOMETPHI» K «CHMBOJIMYECKON KBaHTOBOU reomerpum». OOImast Teopus
HEKOMMYTATHUBHBIX M KBaHTOBBIX FeOMETpHil Oblia pa3BuTa TOJbKO B KoHIe XX Havame XXI
BEKa.
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CTapbIX KOHUECHOTYAJIBHBIX CXEM M CTApbIX (I)I/IBI/IKO-MaTeMaTI/IquKI/IX TeOpI/Iﬁ
Hen30eKHO ObLIa MPOTHBOPEYHBOM.

2.1. Hayunasa pesomoyus

B omHoM wuHTepBBIO [eii3eHOepr'® xapakTepu3yeT HaydHBIE CTHIH CBOMX
yuauteneit: bopa, 3omMepdensna, bopHa, a Takke CBOH COOCTBEHHBIH CTHIIb.
I'efizeHOepr rOBOPUT, YTO OH MOHMMAET CBOIO 33Ja4y Kak (pM3MKa-TEOpEeTHKa B
HaXOKAEHUH MaTeMaTHYeCKOW CXEMBbl, ONHUCHIBAIONIeH (pU3nUecKue sBIICHHS,
YTO MpearoaraeT BiajeHHe COOTBETCTBYONMMH KoHIenTamu. [Toaxon Bopa
OH XapakTepu3yeT Kak 1ouxox Oonee ¢uuocodckuil, Kak KOHIENTYyallbHbIH
aHAM3 (HAXOXIICHHE «KOHIENTYaJbHOH CXeMBI»). 3oMMepdenspl, ¢ TOYKU
3penns [eiizenOepra, ObUT ONHM30K K JKCIIEPUMEHTY; OH HHTEPECOBAJICS HE
KOHIICTITAMH, @ KOHKPETHBIMH (M3MYECKHMMH BBIYMCICHHUSIMH, KOTOPBIE C
TOYKH 3PEHHs CTPOrOH TEOpHH HEOOs3aTeIbHO OBUTM HENPOTHBOPEUHBBIMHU
(kak, HaTIpUMep, B «CTapoil KBaHTOBOHW MeXaHHKe»). bopH OblI MaTeMaTHKOM;
OH HE MOHUMAJI, YTO JUIsl KOPPEKTHOTO MaTeMaTHUECKOrO ONMMCAaHUs KBAHTOBBIX
SIBJICHU ObLITM HEOOXOIUMBI HOBBIE KOHIIEIITHI.

MOXXHO BBIZICIHTH CIENYIOIIME YPOBHH HAy4YHOTO HCCIIEHAOBAHMS:
OKCIIEPUMEHTANIBHBIH  ypOBEHb  (PM3NYECKHX  SBICHWH, HEOOsI3aTeIbHO
OKOHYATEIbHO IIOHATHIX B IUIAHE TEOPETHYECKOM WM KOHLENTYaJIbHOM
(3Bommepdens), YpOBEHb KOHIIENTYaTbHbI '’ (bop), YPOBEHb
¢usuko-maremarideckoir  teopun  ([eli3eHOEpr) ¥ ypOBEHb  YHCTOH
maremaTuku (bopH).

Bomnpoc o ToM, ObUIO JIM CO31aHME KBAaHTOBOW MEXaHWKH (KBaHTOBOM
TEOpUH BOOOIIE) «TpaHChOpMAITHCH» KIaCCHISCKOW MEXaHUKH (3HAHHS) WK
K€ PEBOJIIOIIMEH MOJXKET, KaK MHE KaKeTcs, ObITh MOCTaBJIE€H Ha KaXIOM HX
9THX YETHIPEX YPOBHEH, a TarKe JUIA PA3IMYHBIX HUCTOPHUECKHX IEPHUOIOB
CO3JaHUsI KBAHTOBOM MEXAHUKH.

Hayunass peBomronus, B OTIMYHE OT TpaHCc(HOpPMAIMHU, SIBISIETCS
JIOCTaTOYHO PAAMKAIGHBIM O00O0OIIECHNEM, HMMEIOIIMM CBOIO COOCTBEHHYIO

16 Interview of Werner Heisenberg by Joan Bromberg on June 16, 1970, Niels Bohr Library &
Archives, American Institute of Physics, College Park, MD USA. - URL:

http://www.aip.org/history/ohilist/5027.html

17 KoHuenTyanabHbIMH TpeoOpa3OBaHUSIMK, KaKk MpPaBHJIO, JEJIO0 HE OrpaHUYMBACTCS:
KOHIENTyaJIbHbIE M3MCHEHUS BIIEKYT 3a cO0OIl M3MEeHEeHWs B (pU3MYECKOH Teopun H eé
MareMaTMueckoM  npejcraBieHud.  Hanpumep, nomydyeHsas B pamkax  CTO
¢dynnamenTanbHas (oOpMyna B3aHMOCBA3M MacChl M JHEPIHH CTala caMOM H3BECTHOU
¢mnueckoii popmynoit 20 Beka. KoHnenrtyansHoe 00beAMHCHNE IPOCTPAHCTBA U BPEMEHH
HPUBEINO K (PU3MIECKOH TEOPUH IPABUTALMH U JaTbHEHIIEMY Pa3BUTHIO TEH30PHOIO aHAJIN3a
u (IICEB/I0-)PUMAHOBOW T€OMETPHUH.
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JIOTHKY. MOXHO, HallpuMep, Ha3BaTh PEBOJIIOIIMEH (HO HE B MaTeMaTHYECKOM
WJIM TEOPETHKO-MAaTEeMaTHUECKOM ILJIaHe, a B IUIaHE HayYHO-MeTapH3MYECKOM)
TaK)KE€ PpOXICHUE KBAHTOBBIX HIEM U CO3JAHHE «CTapod KBAaHTOBOM
MEXaHUKI.

Uro kacaeTcs CO3JaHUS TEOPUH OTHOCHTENIBHOCTHU, TO, KaK M3BECTHO,
OHa TIPAKTHYECKHM HE MMeNa CBOET0 COOCTBEHHOTO 3MIIMPHYECKOrO
¢ynmamenta (B cimywyae obOmed Teopun  otHocutenbHoctH  (OTO)
€/IMHCTBEHHBIM OMITUPUYECKUM (YHIAMEHTOM OBbUI YK€ W3BECTHBIH B
KJIaCCHUEeCKOW (DM3UKe MPUHIMI TOXKAECTBA WHEPTHOW W TPaBUTALUOHHOM
MaccChl, TO €CTh, TaK Ha3bIBaCMBIN TIPUHIUIT 3KBI/IBaJ'[€HTHOCTI/I).

OTOT «mapafiokc OTCYTCTBYIOLIETO 3HAHWA» O3HAYACT, YTO CO3JAHUC
TEOPHUU OTHOCHTEIBHOCTH OBIIO PEBOTIOLMEH MPEXIE BCETO KOHIIENTYAIbHOM.
JInme peTpocneKkTHBHO, TO €CTh, KOTZA Mbl Y)KE€ 3HAEM «HOBBIE MPHHIUIBIY,
MBI MOXKEM MOHSTH CO3J[aHUE CHEeUUalbHOW Teopun oTHocuTenabHOCTH (CTO)
wi OTO kak TpaHCHOPMAIHIO KIIACCHYCCKON (PU3HKH.

Takast peTpocnekTHBHas TpaHCQOpMaLUs MOXET  BBHINVIJCTS,
HampuMep,  CIEAYIOIIMM  o0pa3oM:  KJIacCHYecKas  AIEeKTPOAMHAMHKA
MHBapMaHTHA OTHOCUTENbHO rpynnsl Jlopenna. IIpu sToM ckopocTh cBeTa B
BaKyyMe WrpacT poib (yHIAMEHTAIFHOW (HU3MUECKOH ITOCTOSTHHOM.
Knaccuueckass MexaHnka HWHBapHaHTHA OTHOCHUTENBHO Tpymmsl [ammmes.
UroObl COBMECTHThH 3JIEKTPOJWHAMUKY W MEXaHWKY TIIOCIECIHIOI HYXHO
mpeoOpa3oBark TakuM 00pa3oM, YTOOBI OHAa TOXE CTala HMHBAapHUAHTHOU
oTHocuTenbHO Tpynnsl JlopeHma, coxpepxamieil B KkadecTBe IapameTpa
(yHIaMEHTaJIbHYIO IIOCTOSHHYIO — CKOpPOCTH CBETa B BakyyMme. OTO
TpeOoBaHHE — MareMaThdeckoe BeIpakeHHe [ByX mpuHiunoB CTO
DHHIITENHA: YaCTHOTO IMPUHIUIIA OTHOCUTCIIbHOCTU U IPUHIMNIIA ITOCTOAHCTBA
CKOPOCTH CBETa.

B caygae OTO rpynmoii cHMMETpUH SBISIETCS TPYIINA BCEX TIIAJKHX
KOOpIMHATHBIX ~IpeoOpa3oBaHWil MpOCTpaHCTBa-BpeMeHH. Bribop asToit
TPYIIIBI CHMMETPUH MOTHBUPYETCS MPUHIUIIOM 3KBUBAICHTHOCTH M SBJISCTCS
MaTeMaTHYeCKUM BBIpQKEHHEM OOIIEro IPHHIUIA OTHOCUTEIBHOCTH.

COOTBETCTBYIOLINI MaTeMaTH4ecKUil annapar TEH30pHOrO aHalu3a U
PUMaHOBBIX  IPOCTPAHCTB  CYIIECTBOBAI  JO  CO3JaHUS  TEOPHHU
OTHOCHUTCIIBHOCTHU, HO HOBBIC MPCACTABICHUA O MPOCTPAHCTBE U BPEMCHHU HE
CYIIECTBOBAJIN B TOTOBOM BHJIE.

Onu OBUIN CO3JAHBI, U UX CO3JAaHUE HEJb3sI Ha3BaTh KOHIENTYaIbHON
TpaHCcOpManme  KIACCMYECKMX  KOHIENTOB. Jlaxke  HOBBIC  YHCTO
MaTeMaTH4YeCKHe KOHIIETITHl HE MOTYT OBITh MOJIY4YECHBI B PE3yJIbTaTe MPOCTOH
TpaHC(OpPMallMK CTapblX KOHLENTOB. JlOCTaTOYHO BCIIOMHHUTH O TOM,
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PE3YIBTaTOM KAaKOTO CIOKHOTO Ipolecca SBHIOCH CO3JaHHe HEEBKJINIIOBOM
reOMETPHH. DTOT MPOLIECC MOXKET ObITh Ha3BaH TpaHc(opMalen eBKINI0BOM
TEOMETPHH JINIIb PETPOCIICKTUBHO.

3. Ucmopus npunyuna coomeemcmeusi

B cBoeli ncxomHo# GpopMyIpoBKe NPUHIUII COOTBETCTBUS bopa oTHOCHIICS K
4acTOTaM U3JIy4eHHUs aroMa B pe3ylbTaTe €ro MepexoJoB H3 OAHOTO
SHEPreTUYECKOro COCTOSHUS B Jpyroe (KOTOpbIE paccMaTpUBAIMCh Kak
MPOTUBOPEYAIINE  KIACCHUECKOW TEOPUHM  M3JIYYeHHs CKaukooOpa3HbIe
Mepexoapl DJICKTPOHA ¢ OOHOH opOuThl Ha JApyryio). bop ycraHoBHI
CJIEAYIONIEE COOTBETCTBHE MEKAY KJIACCHYECKOH M KBAHTOBOH TEOPHAMH
W3Iy4eHHs: B CIydae JIMHHOBOJIHOBOTO W3IIyd4eHHS, TO €CThb, I
BBICOKOIHEPT€THUECKUX aTOMHBIX YPOBHEH, KlaccudecKas TEOpHs U3IydeHUs
JUIL JIBIDKYIIETOCsT 1O OpOuTe 5JIEeKTpOHAa NaéT NpHUOIM3HTENBHO TE JKE
pe3yNbTaThl, YTO U KBAHTOBAs TEOPHUS.

B 1920 rony, dopmyaupys NpUHLIUI COOTBETCTBHs, bop roBoput o
HEM KaK 0 «PaIllHOHAIBHOM 0000IIEHUI» KIIACCUIECKON TEOPHH U3TydeH s '*:

CylecTByeT Jaleko HIyIIee COOTBETCTBUE MEXKIY Ppa3nvHBIMH
TUIIAMH TIEPEXOJ0B MEX]y CTAMOHAPHBIMH COCTOSHHSMHU C OJHOMN
CTOPOHBI U PA3IMYHBIMA TAPMOHUICCKIMH KOMITOHCHTAMH JIBHKCHUS
¢ npyroir. COOTBETCTBHE HMEET TaKyI0 INPHUPOMY, YTO HACTOSINIAS
TEOpHs CIIEKTpa B HEKOTOPOM CMBbICIIE JIOJDKHA PAacCMaTpPHBATHCS Kak
panuoHaibHOE 00001IeHIEe 00BIYHON TEOPUH PaTHAIIHH.

Takum 0o0pa3oM, Ha NEPBOHAYAIBLHOM 3Talre, TO €CThb, Ha 3Tane IOCTPOCHHS
CTapoil KBaHTOBOH TEOPHM, COOTBETCTBHE MEXKIy KBAaHTOBBIMH U
KIIACCHUECKMMH  SIBJICHUSIMH ~ ObIIIO  OOHApy)keHO, a HE CO3HATEIBHO
UCIIONIb30BAaHO TIPH €€ ITOCTPOCHHH (XOTSl OIpEeAeNEHHOE COOTBETCTBHE,
KOHEYHO, IT0J[pa3yMeBalloch Oiarosapsi MCIOIb30BAHUIO SI3bIKA KJIACCHYECKOH
bu3uKn).

B cBoell kuure @ankeHOypr' nNHMIIET, YTO «PAlMOHAIBLHOE
00001IIeHNeY, WIN paclINpeHne, KIaCCHUYeCKOoH TEOpHUH HMeNno (popManbHBINA
aCIeKT — YHCICHHOE COBIAJEHHE pe3yIbTaToB, IOJNYyYCHHBIX B paMKax

18 Bohr N. Uber die Serienspektren der Elemente // Zeitschrift fiir Physik. — Vol. 2. — 1920.
Engl. transl. in: Bohr N. The Theory of Spectra and Atomic Constitution. — Cambridge:
Cambridge University Press, 1922. Ilut. mo: Falkenburg B. Particle Metaphysics: A Critical
Account of Subatomic Reality. — p. 189.

19 Falkenburg B. Particle Metaphysics: A Critical Account of Subatomic Reality. —p. 189.
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KJIACCUYECKOW M KBAaHTOBOW TEOPUN — M KaYECTBEHHBIN aCTEKT, TO3BOJISIOIIUN
nath (DU3MYECKYI0 HHTEPIPETALUI0 KBAHTOBOMY BBIPAXKCHHUIO Ui KBaHTa
SHEPrUHM KaK OTHOCAIIEMYCS K TEM € CaMblM (HU3WYECKHM BEIMIMHAM
(oHeprmM ™ dYaCTOTE), YTO W KIAcCHYecKoe BhIpakeHHe. DamkeHOypr
CIpaBeyIMBO 3aMEYaeT, 4YTO NPHHIMII COOTBETCTBHSA bopa He sBisiercs
SMITHPUYECKUM IIPUHIAIOM .

MOXHO COTJIACUTBCS C TE€M, YTO MPUHIUI COOTBETCTBHS HE CBOJHUTCS
K MOCTOBOMY IpHHIMIY B cMmbicie Harens. S nomarato, ogHako, 4TO
MOCTIEAHUI €CTh YaCTHBIM citydail mepBoro (cM. Takxke Bbiie). O00OImEHHBIIH
TIPUHIUIT Harens ecth MNPUHIOUII COOTBETCTBUA MCEKAY ABYMA A3bIKaMH,
ONHMCHIBAIOIIMMHE OJHO M TO € SBICHHE. B KkadecTBe MareMaTH4ecKoil
aHAJIOTHM MOKHO B3S5ITh, HANpPUMEpP, COOTBETCTBHE MEXAY KIACCHUECKUM
TEOMETPHUYECKUM TIPEJCTABICHHEM MHOTr0oo0pasusi M ero (KOMMYTAaTHBHBIM)
anreOpandeckuM IpeAcTaBleHneM. B  pamkax NpuBeIEHHONW aHaJOTHH,
MPUHIUIY COOTBETCTBHSI COOTBETCTBYET COOTBETCTBUE MEXIY KIIACCHYECKUM
TEOMETPUYECKHM IPOCTPAHCTBOM M  IPOM3BOJILHOM (HEKOMMYTaTHBHOW)
anreOpoit.

Kak st yxe ckazan B §2, I'eiizeHOepr MOHSUT SKCIUIMLIUTHO HPHHIUIT
COOTBETCTBUS KaK MPUHIIAT aHAJIOTHH (TO €CTh KaK MPHUHITUN 0600mienns). OH
OTTAJIKUBAJICS OT yX€ M3BECTHOTO KBAaHTOBOTO ONMCAHUS SIBICHUS AUCIIEPCUH
W aHAJIOTHH MEXTy STHM ONHMCAHUEM M KIACCHYECKUM ONHMCAHHEM JIUCIICPCHH.
OH 00001IMII 3Ty aHAJIOTHIO «HanboJIee MPOCTHIM M HanOOJIee eCTECTBEHHBIMY
Ccroco0OM Ha BCe MEXaHWYeCKue SBJIeHUs. Tak BO3HHKIIA KBAaHTOBas TEOPHS,
UMeIoass HOBYIO (DU3MYECKYI0 OHTOJIOTHIO: (U3NYECKHUEe BEIMYMHBI —
OMepaTopsl, a He uncna’.

KiroueBbiM CJIOBOM B 3arjiaBun peBOJ’IIOLIHOHHOfI CTaTbu
leiizenbepra”?  seugercs  cinoo  «Umdeutung»  («MHTEpIpETarms»).
leiizenbepr kpuTHKyeT «(popMaJbHBIE MpaBWIa» CTapOll KBAaHTOBOU
MEXaHUKH, KOTOpbIE HMEIOT OrpaHWYeHHYIO O0O0JlacTh MpPUMEHHMOCTH, HeE
MOANAIOTCST 000OIIEHNIO M TPAKTYIOT KBAaHTOBYIO MEXaHHKY KaK OTKIOHEHHE

20 Ibid. —p. 189-190.

21 OO0 0600mERHOM IMpHUHIHIIE cooTBeTcTBHS [ eif3eHOepr roBOPUT, HAIpUMeEp, KaK O IPUHIHIE,
YCTaHABJIMBAIOIIEM KaYeCTBCHHYIO aHAJIOTHIO MEXy KJIACCUYECKOil M KBAHTOBOH TECOPHSAMH.
DTa aHANOrMs SBISCTCS HE TOJIBKO THIOM [UI1 HAXOKICHHS (HOPMAJbHBIX 3aKOHOB
HOCIeHeH, HO Takxke M MO3BOIsIeT ux mHTepnperuposarh (Heisenberg W. Physikalische
Prinzipien der Quantentheorie. — Mannheim: Bibliographisches Institut, 1958. — p. 78;
uutupyercss B Falkenburg B. Particle Metaphysics: A Critical Account of Subatomic
Reality.).

22 Heisenberg W. Uber quantentheoretische Umdeutung kinematischer und mechanischer
Beziehungen // Zeitschrift fiir Physik. — Vol. 33. — 1925.

28



OT KJaccuuyeckoi Mexanuku. OH TpeJiaraeT 0TKa3aThCs OT HEeHAOIIOMaeMbIX
BEIIMYMH W BBECTH HOBBIE MpaBmwia. OH 3aMedaeT, 4To, HallpUMeEp, YCIOBHE
gactor OiHmTeiitHa — bBopa wuMmeer coBepmieHHO oOmiee 3HAYEHHE U
MpeACTaBIsieT coOOW IONMHBINA OTKa3 OT KIIACCHYECKOH MexaHuku. IlosTomy,
COTJIACHO €MY, «KJIaCCHYCCKYI0 MEXaHHKYy O€3YyCIIOBHO HENb3s CYUTATh
CIpaBeIMBON Jake W B TPOCTEHIINX KBAHTOBO-TCOPETHUYCCKUX 3a7adax.)
CBoeii 3a7ayeil OH BUJIUT MOCTPOEHHE KBAHTOBO-TEOPETHUECKOM MEXaHUKH,
AHAJIOTUYHOW KIIACCHYECKOM MEXaHUKE, HO B KOTOPYIO BXOIWIU OBl JIUIIb
COOTHOIIIEHUST MKy HabIromaeMbIMU BeTMunHAMHU. BMecTo HeHaOmoaaeMoit
KIaccu4yeckoi opoutel  x(f) TeiiseHOepr BBOAUT MOCIEIOBATEILHOCTD
HAOJIOAeMBIX KBAHTOBBIX aMIUIATYyA. [Ipm 3TOM MeHseTcs mpuponma camoin
¢u3nUIecKoll BeTMYMHBI, €€ OHTOJIOTHS, KOTOpas HE MOXET OBITh MOHATA Oe3
HOBOI MaTeMaTHKH (Kak M3BECTHO, B CBOEH cTarhe [elizeHOepr He 0co3HAET,
9TO TIONB3YeTCs MaTpuyHOW anreOpoif). 3mech HOBOE KOHIENTYyallbHOE U
TEOPETUYECKOE TOHUMAaHNE HEOTACTUMO OT IOHUMaHUS MaTeMaTHYECKOTO.

SlcHo, 9TO peub UAET HEe O MOMU(UKAIUU KIACCHYSCKON MEXaHHKH, a
0 e€ 3amene. Henp3si Takke roBOPUTh O MOAMGHKALUKM CTAapOW KBAHTOBOM
MECXaHUKH, TaK KaK OHa cCaMa B MarcMaTH4CCKOM IIJIaHC CCTh JIMIIb
MOIU(UKALINS KITAaCCHIECKONH MEXaHUKH.

3ameHa cTapbix «(pOpPMaIbHBIX HMPAaBHID» HOBBIMH MPaBUIAMHU KaK pa3
1 03HAYaeT TCOPETHICCKYIO PEBOIIOIHIIO, KOTOpasi, Kak M3BECTHO, MOXKET OBITH
MMOHATA KaK TMepexof] OT KOMMYTaTHBHBIX (H3MUYECKUX BEIUYAH K
HEKOMMYTATHBHBIM.

B nnane TeopeTmueckoM «cTapas KBaHTOBash MEXaHHMKa» OIMChIBAJa
«OTKJIOHEHHUS» OT KJIACCHMUYECKOW MEXaHWKH M T03TOMY OHa OblIa UMEHHO
TpaHchopMarmeni KI1acCHYeCKOW T'aMHIIBTOHOBOW MEXaHHWKH: KacchdecKas
MeXaHHKa MPOIoIDKaia UTPaTh POIb TapaIuTr MBI

Ilepexonq kK HOBOM KBAHTOBOM MEXAaHMKE €CTb IIOJHAs 3aMeEHa
KJIACCHYCCKOM TapaaurMbel. MIMeHHO moatomy [eiizeHOepr HyxmaeTcs B
QHAJIOTUM TIPH TOCTPOCHWH HOBOW TMapagWrMbl. AHAJIOTHS IMO3BOJISIET
COXPAHUTh JIMIIh HCXOMHYIO (OPMaTBbHYIO CTPYKTYPY, KOTOpas UTpacT poJib
cymnep-napagurMsl.

IOpren Penn B cBoeM mokiane Ha koHpepeniun HQ-3 (bepmmn)
00BSICHACT KaKuM 00pa3oM MPOM30IILIO, YTO HE3aBUCHMO U MCXOMIS M3 Pa3HbIX
SKCIIEPIMEHTANBHBIX JAaHHBIX, IPAKTHYECKH OJHOBPEMEHHO OBUIM CO3JaHBI
ZIBE pa3HbIe 0 (hopMe, HO «IKBUBAIECTHBIE) II0 COACPKAHHUIO TEOPUH - TEOPHUS
leiizenbepra m Teopust Illpénmarepa (0OH Ha3BIBaCT WX «IU3UTOTHBIMHU
Omu3HenraMuy). [lepBoHa4YanbHO OHU OBUIM TpEOHA3HAYCHBI TS OMHCAHUS
pasHbIX sBICHMU: Teopus [eii3eHOepra mpeaHa3HAYaNach IS OMUCAHUS
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ABJIEHUSA Aucnepcuy, a reopust Llpénunrepa - 1us onucaHus aToMa BOAOPOAaA.

PeHH mpeqiaraer «reHeTHUECKyK» TOYKY 3PEHUs, KOTopas, Ha MOii
B3MJIIML, €CTh aHAINW3 KOHKPETHOTO MpoIecca 0000meHus (CpaBHUTE TaKkKe C
MIPOLIECCOM HMHTETPAllid HOBOTO CYKACHHS B KAHTHAHCKOE EIUHCTBO
anrnepuenuuy (CM. HIKe)).

CornacHo Penny o0e Teopum SIBISAIOTCS IpeoOpa3oBaHUEM OOIIEro
MPapoJUTENsi — CTapoil KBaHTOBOH Teopuu. O0e COXpaHAIOT (GOpMaJIbHYIO
CTPYKTYpPY I'aMHJIFTOHOBOM MEXaHHUKH (3TO TO, YTO MOXKHO Ha3BaTh OOLIMM IS
KJIACCHYECKOM M KBaHTOBOW MEXaHUK CYINEPIIPABHIIOM), PAaCIIMpss €€ JIUIIb B
HeobOxomumori Mepe. OOe BKIOYAOT B cebst  Mmpolexypy IepeBoja,
CBSI3BIBAIOIIYIO KITACCHYECKHE M KBAHTOBBIE KOHIIETITHI: | eif3eHOepT mprMEeHMIT
IPOLEAYpY HHTEPINpETalld, B  pE3yIbTaTe KOTOPOM  KAaHOHWYECKHE
TIepeMEHHbIC TONIYUYHIN CMBICT HeKOMMYyTupytommx marpuil. Lpéaunrep, B
CBOIO Ouepelb, NPUMEHWI ONTHKO-MEXaHWYECKyl0 aHAJIOTHI0O M BBEN
BONMHOBYIO (yHkimio. OOGe WHTErpupyroT B ce0s HOBOE 3HaHUE O CBS3H
SHEPTUH M YaCTOTHL.

4. [Ipunyun coomseemcmesus u KAHMUAHCKOE eOUHCMBO annepyenyuu
Takum 00pazoM, «IBPUCTHUYECKUI TMPUHIAII COOTBETCTBHUSA» HE SBISICTCS, HA
MO B3IV, COMEPKATEIFHBIM MPHHIIAIIOM, JAFOIIAM KOHKPETHBIC YKa3aHUS
KaK CTPOUTHh HOBYIO TCOPHIO. JTO — MPHHIUN 000OIICHHS, KOTOPHIA, Ha MO
B3TJII, MOXET OBITH TAK)Ke MOHAT KaK KAHMUAHCKUU «NPUHYUNY eOUHCmed
annepyenyuu.

Cnenys Pobepty BpanmoMy, s MHTEPHPETHPYIO MOCICAHUN B TOM
CMBICJIC, YTO IOCTPOCHHE HOBOW TEOPUH O0MXCHO OBITh pPE3yAbTaTOM
BeimonHeHusT Tpeéx 3amauy: (1) xpumuyeckou, cocTosiied B YCTpaHEHUH
MPOTHBOPEYNH MEXIY CTapblM M HOBBIM, B TOM YHCJIE IYTEM OTKa3a OT
HEKOTOPBIX CTaphIX MOJOKEHWH (B ciydae, Korma pedb HAET O Mepexone K
Oonee oOmIEH TeopHUH, OTKA3 OT CTAPHIX TOJOKCHHUHN SIBISETCS JTOCTATOYHO
pamuKaibHBIM), (2) amnauamugHol, COCTOSIICH B BBIBOAE CleACTBHUM, (3)
000cHO8bIBaOWell, COCTOAIICH B PAalMOHAIBPHOM OOOCHOBAaHUM BBIBOJMMBIX
CIE/ICTBHUIL M BCell CHCTEMBI alepIenuu™.

Y Kanta peub ua€T 00 WHTErpaldd HOBOTO CYXICHHS B JaHHOE
€IMHCTBO ammnepreniuuy (MPUMEHUTEIFHO K HAlleMy aHAIU3y IIPUMEPOM
TaKOW MHTETPAINHX SBIAETCS OOBSCHEHNE HOBOTO pe3ybTara B paMKaxX JaHHOU
(kmaccmueckod WM KBAaHTOBOH) TEOpPHH). OTOT IMPOIECC MOXET OBITh

23 Hamp., cM.: MroHXeHckue nekuuu P. Bbpsngoma wmmm Brandom R.
Perspectives on Pragmatism.
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0000mIEH Ha cirydail Tepexosa OT OJHOTO €IUHCTBA alepIEeNIuy K APYToMy
€JIMHCTBY ammepreniuu (Hampumep, OT KJIACCHYECKOW TEOpUU K KBAHTOBOH
TEOPHH), 9TO MOKHO PaccMaTpUBATh Kak Iporiecc 0oJee CI0XKHON HHTETpannuu
— MHTETPALH BTOPOTO MOPSIIKA, — B PE3YIbTaTe KOTOPOH CO3aETCsl €AMHCTBO
anmepueniyuy BTOPOro Mopsi/ika, B paMKax KOTOPOTO yCTaHABIMBAIOTCS CBS3U
MEXAY KJIaCCHYECKOH M KBaHTOBOH Teopusimu. [Iporiecc 0000meHust He MOXKET
OBITh YHMCTO HMHTEJUICKTYaJbHBIM. PacmmpeHue eIuHCTBa ammepueniud —
€CTECTBEHHBIH MPOIIeCC, KOTOPBIH JOJDKEH HMETh pallMOHAILHOE 000CHOBaHUE
nocm gaxmym.

Harypanu3upoBaHHOe KaHTOBCKOe eAMHCTBO ammeprenuuu (y Kanra
€AMHCTBO AamIepIENMi HE HaTypalHM30BaHO) MOXET OBITh MOHATO Kak
BurrenmraitHoBckoe TpaBmio. YcCTosBIIAasCS («3aMKHYTas», «IOITHAS»)
TEOpHsl KaKk EAMHCTBO allepUENIMi — €CTECTBEHHOE (2 He IPOM3BOJIBHOE)
IIPaBUJIO, OTPaXKaloOIllee CTPYKTYPY peanbHocTH. Kiaccuueckas Teopust urpaer
pOJNb  YCTQHOBJIEHHOTO  €CTECTBEHHOTO TMpaBWiia Ui HCCIIEIOBaHMUS
KJIACCHUYECKHX SIBIICHUH. DTO MPaBHUIIO HE MOXET OBITh KOPPEKTHO NPUMEHEHO
B KBaHTOBOH o06jactu. OHO JOJDKHO OBITH KOPPEKTHO 0000mieHo0. Pemenue
3a7a4i 00O0OLICHUS KJIACCHYECKOro MpaBuiia MOYKHO IMOHUMATh KaK pelICHHUE
ButrenmraitHOBCKkoH TpOOIIEMBI CIIEIOBAHUS MPABHIY, POJNb KOTOPOTO B
JTAHHOM CJIy4ae WIrpacT HEKOTOPOE CYIEPIPAaBUIIO, KOTOPOMY IOMYMHSIETCS
caMo MpaBUIIO KJIACCHYECKON MapaurMBl.

5. Mooicem nu napywamocs npunyun coomeemcmeus?

WTak, npuHLIUI COOTBETCTBUS €CTh MPUHIMNI 000011eHus. Besikoe 0000menne
M0 CaMOMY CBOEMY CMBICIY OCHOBBIBACTCS Ha YK€ JOCTHUTHYTOM, Ha YXKe
YCT@HOBJICHHBIX TEOPHSIX, @ HE B OTPbIBE OT HUX. C JPYroil CTOPOHBI eciin Obl
MPUHIONI COOTBETCTBUS JaBaJl KOHKPETHBIC YKa3aHUS O TOM, KaKoW JOJDKHA
OBITh HOBasi TEOpHs, NEHCTBUTENHFHO HOBasg TEOpHS HE MOIjda OBl OBITh
noctpoeHa. IIpHHIMII  COOTBETCTBHS IOIPAa3yMEBAeT, UYTO HEKOTOpHIC
3JIEMEHTHI CTapOH TEOPHU HYKHO COXPAaHUTh, HO OH HE TOBOPHUT KaKHe MMEHHO
SJIEMEHTBI.

Kak u npu BcsikoM HeTpuBHaIbHOM 0000meHnu Oornee oOImas
CHCTEMa COJNEPXKUT OJIEMEHThI, HE HWMEIONe aHajloroB B 00001aeMoit
cucreme. He Bce KBaHTOBBIC KOHLCHThbI WJIIN SABJICHHUA HMCHT KJIACCUYCCKUC
anasnorn. CaM XapakTep aHaJOTHH TaK)Ke HEe MPEAONpPeaeIEH.

CkazaTp, 4TO NPHHIMI COOTBETCTBUS YTBEPXKIAET JOMYCTHMOCTB,
Mo-KpailHell Mepe, 4YaCTHYHOM MHTEpIpeTalil KBAHTOBBIX SBICHHHA B
KJIACCMUECKUX TepMHHax (Wiau Hao0OpOT), OIATH JK€ HE O3HadaeT IaTh
KOHKPETHBIE YKa3aHHs O TOM, O KAKHUX UMEHHO SBJICHHSX UAET peyb.
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MokHO BOOOPa3HTh, UTO CYIIECTBYIOT MPUPOIHBIE SBICHUS, 3aKOHBI
KOTOPBIX HE MPOCTO OTJIMYHBI OT 3aKOHOB M3BECTHOW HaM (DHU3UKHU, HO BOOOIIE
HEe UMEIOT ¢ HUMH HH9ero oO1mero. B aToM cirydae Mbl He MMen# ObI HUKAKOTO
TEOPETHYECKOr0 JIOCTylla K OTHM sBIeHHAM. Ham morpeboBaiochk OB
pa3BUBaTh COBEPIICHHO HE3aBUCUMYIO OT HALIEro MpeAblIyIlero 3HaHUs
HayKy. Ho make B 3TOM cirydae MBI OITUPATHCH OBl Ha YTO-TO YCTAHOBIICHHOE B
HayKe BOOOIIIe U Ha HaIlle 3HaHHE OObIIeHHOro Mupa. [lo3ToMy Jaxke B 3TOM
cilydae, B KOHIIE KOHIIOB, BOIIPOC O COOTBETCTBHMH ObLI ObI mocTaBiieH. 1 oH
MOT ObI OBITH PEIIEH TOIBKO KaK BOIPOC 00 000OIICHNH, HITH, SKBUBAICHTHBII
€My BOIIPOC O CBSI3U M €TUHCTBE.

6. IIpunyun coomeemcmeus Kax CeManmuyecKutl nPUHYUn HenpepbleHoCmu
Bce ¢usnueckne BeaMUYMHBI MOTYT OBITH M3MEPEHBI B CIMHUNAX JUIMHBI,
BPEMEHH M MacChl, KOTOPbIE MOT'YT BapbUPOBATHCS OT HYJIS 10 OECKOHEYHOCTH,
U HUMEIOT OJMH M TOT X CMBICJ JUIS BCEX MAacIuTabOB, XOTS Uil PasHBIX
MacmTaboB TEOPUM M NPOLEIYpPbl H3MEpPEeHHs MOryT OBITh OYEHb
pasnuunbiMu. CormacHo @ankeHOypr 53TO 00€CleYrMBaeT CEeMaHTHYECKOEe
€/IMHCTBO (DM3HMKH, KOTOPOE CTPOUTCS B KIIACCHYECKUX TEPMHUHAX.

DankeHOYpr TPakTyeT NMPHUHIUII COOTBETCTBHUSA KaK CeMAHMUYECKUl
npunyun  nenpepuignocmu’. OH  HeOOXOmMM, HO HE JOCTATOYEH JUIs
YCTAQHOBIICHHUS CeMAHMU4eckoeo eouncmea @usuky. Jas Toro, YTOOBI
OTIPEIETNTh TIOHATHUS BpEMEHH, JJIMHBI U MacChl AJIsl BCEX MaclITaO0B, HYXKHEI
JOTIONHUTENbHEBIE TpuHIUIE”, K Takum npunipnam DaikeHOypr OTHOCHT
TeopeMy OpeHdecTa, 3ProgMuecKyl0 THIIOTE3y, 33aKOHbl CHMMETPUH U
COXpaHEeHHMsl, TMpaBWJIa CYNEPCENEKIMH, pa3MEpPHYI0 HHBAPHAaHTHOCTb,
JCKOICPCHTHOCTD. Hu OJWH M3 3TUX AOIMOJTHUTCIBHBIX ITPUHIIUIIOB HE TOBOPUT
9T0-TH00 O CYIIECTBOBAaHUH pedepeHTa.

Cama @ankeHOYpr OTMEYaeT, YTO YyKa3aHHBIE OOBEAWHSIONINE
NPUHOUTIBL  paboTalOT TONBKO COBMECTHO C TIPHHIMIIOM COOTBETCTBHS.
ITosTOMy, Kak MHE Ka)XeTCs, OHM HE SBJISIOTCSI HE3aBUCHMBIMH alPUOPHBIMHU
MPUHINIIAMH, TPUMEHSIEMBIMU JJIsl YCTaHOBJICHHS €IMHCTBA (PHU3HKH, a CKopee
nposgnenusimy €€ eIUHCTBA, IPOSBIEHUSIMH OOOOIIEHHOrO IpPHHIMIIA
COOTBETCTBHUSI, KOTOPBIil sIBIIsIeTCS Hanboee GyHIaMEeHTaIbHBIM IIPHHIUIIOM.

Bo3bMméM, HampuMmep, NPUHLMI CUMMETPUUA. MOXKET JIu OH UIpaTh
OTIPENENAONIYI0 PONIb TIPH TOCTpPOeHWH HOBOW Teopuu? KammbGpoBouHas
TEOpHsl MO, HAIIPUMEP, CTPOUTCS KaK TEOPHs, UMEIOIIasi TPYIIITY JIOKATbHBIX
KamnOpoBOUHBIX cuMMeTpuid. C JIpyroil CTOPOHBI CYIIECTBYIOT TaKXKe

24  Falkenburg B. Particle Metaphysics: A Critical Account of Subatomic Reality. —p. 191.
25 Ibid. — pp. 194-195.
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HCKJIACCUYCCKHC CI/IMMeTpI/II/I nu HpHHHI/IH CIIOHTAQHHOTO HapymeHI/IH
CI/IMMeTpI/II/I. ECHI/I Ke HpI/IHHI/IH CI/IMMeTpI/II/I IIOHUMATh B CaMOM HII/IpOKOM
CMBICIE, TO OH HE OyJeT He3aBUCHMBbIM IIPHHIMIIOM, a OyJeT COBMNajaTh C
HPHHIAIIOM COOTBETCTBHA,

Ha Mol B3MISA IOIHOKPOBHOE 0000mICHHE (DH3MYIECKOH TEOPHH,
nozpasymenatoiiee 0600LIeHre €8 (U3MYECKOro CMbICIAa U I[POBEPKY Ha
SKCIIEPUMEHTE, ABIAETCA OOOOLIEHHEM HE TONBKO CEMAHTHYECKMM, HO H
OHTONIOTMYECKUM (B TOM CMEICIE, 4TO pedb HUAET 00 00nux u mex e (HO
3aBUCAIIMX OT KOHTEKCTA) pealbHO  CYLIECTBYIOIIMX  pedepeHTax).
CemaHTHYeCKas HENPEPHIBHOCTD, MPEXKIE BCEr0 O3HAYAIOIIAs, YTO peub HIET
00 00mux u mex oOie KOHIENTaX, ecThb TAKXKe HENPEephIBHOCTD
oHrojiornyeckas’’. TIPUHLIMI COOTBETCTBHS YCTAHABIMUBAET HE TOIBKO
TEOPETHYECKOE, HO H IIPAKTHYECKOE BHITEHIITAaHOBCKOE «CEMEHHOE»
CXOJICTBO, 4, 3HAYUT, ¥ OHTOJOTMYECKOE EUHCTBO B PAMKax 0oJjiee NIyboKoro
— KBAHTOBOI'O - PEAIH3Ma.

CornacHo ®DankeHOYpr, «IPUHLIUI COOTBETCTBHS IIPEIOXPAHSIET
KJIACCUYECKMI Peai3M OT OBICTPOrO pa3pylIeHus IIPH IIepexo/ie B KBAHTOBYIO

26 TlogoOGHO «HPHHLMIYY COOTBETCTBUS» JPYTHE «3BPHUCTHYECKHE» IPUHLHIBL, TaKHeE,
HanpuMep, Kak MPUHIMI KPAacOThl HJIM HPUHIMI MPOCTOTHI, HE HMMEIOT IO3UTHBHOIO
coneprkaHust. Takke Kak coomeemcmeaue (OX0x4ceChb Uil AHAL02Us), NPOCIMOmad 1 Kpacoma
03HAYaloT KOPPEKTHOCTb, TO €CTh, HAIMYHEC WMIUIMLMTHOrO IpABIIAa WM HPaBHIBHOE
cleloBaHue MpaBuily. Mosi TOYKa 3peHHs] He MPOTHUBOpeUnuT Touke 3penus Hupaka (Dirac P.
A. M. The Relation Betweem Mathematics And Physics // Dirac P. A. M. Collected Works.
1924-1948. / Ed. by R. H. Dalitz. — Cambridge: Cambridge University Press, 1955, p. 907) ),
KOTOPBIH CYUTAJ, YTO MPUHIMUI MPOCTOTH HETPUBUAICH U JOIDKEH ObITh MpeoOpa3oBaH B
npuHIMI KPacoTbl. [10706HBIM ke 00pa30M MOXKHO TPAKTOBATh U IIPUHIIAI €AHHCTBA.

27 CornacHo ®ankeHOYpr CMBIC]I KBAaHTOBBIX (PU3UUECKUX KOHIETITOB MOXKET
OBITh Pa3JIOKEH HA TPH COCTABIISIONINE: (POPMATBHO-aKCHOMATHICCKHIA
CMBICII, OTIpeNesieMblii KBAHTOBBIMH aKCHOMaMH (MMILITUITUTHO);
OTIepaIlMOHHBIN CMBICI, OTIPEACIIIEMBI OTIEPaIlMOHHBIMU aKCHOMaMH,
KOTOpbIE YKOPEHEHBI B IPAKTUKE U3MEPEHUS], U KOTOPbIE MOT'YT OIUPAThCs
Ha T€TEPOreHHbIE KIIACCUYECKUE, TOTYKIACCUYECKUE, KBAHTOBBIE U
(heHOMEHOJIOTHYECKHE TCOPUH, U PeEepPCHIIMOHHBIN CMEBICI,
nproOpeTaeMBbIii Oaronaps IPUHIIAITY COOTBETCTBUA. Eciu ObI mprHIUT
COOTBETCTBUS HE MPUHUMAJICS BO BHUMAHKE, OTIEPAIIIOHHBIN 1
aKCHOMATHYCCKUN CMBICIBI MOTJIH OBl pACCMATPUBATHCS JIUIIB KaK
CMBICIEI (popMasibHBIE. UHCTO OMIEpallmOHHOE COOTBETCTBHE MEXIY
KJIACCUUECKOW Y KBAHTOBOW TEOPUEH SIBISIETCS JIUIIb YUCIECHHBIM
COOTBETCTBHEM.
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o6nactb»™. B cBOell KHMIe OHA TOKA3BIBAET KAKUM 00pa3soM KJacCHUYecKas
peanucmuveckas Kapmuuna Hapymaercs Bc€ B OoJblued M Oonblied CTeneHH
mpu mepexone K (m3nke BcE Ooiee BBICOKMX JHEPruil (BcE Oojee Mallbix
paccTosHU).

B kakoM cMbIciie MOXXHO TOBOPUTH, HalpuMep, O paclpeleicHUH
ANIEKTPUYECKOro 3apsina BHyTpHu aroma? C KIACCHYECKOH TOYKH 3PSHHUS 3TO
pacripezenenue «peajibHo». C KBaHTOBOM TOYKHM 3pPEHUS MOXKHO TOBOPHTH
JUIIb O BOJHOBOW (YHKLIMM, OIMCBHIBAIOIIEH 93TO  paclpeieieHHe.
Pacnipenenenue 3apsza sSBiseTcs, TaKUM 00pa3oM, KOHTP-(paKTyalbHBIM: €CIIH
OBl H3MEPEHHE OBLTO MPOU3BEACHO B TAKOH-TO U TAKOW-TO TOUKE, OIYIHIH ObI
TaKoe-TO M TaKOe-TO 3Ha4YeHHUE INIOTHOCTH 3apsina. B3anmonelcTBue ¢ 3apsaaom
JNIEKTPOHA MOXKHO OIMCBIBATE KAK ecau Obl, €ro paclpeneieHne ObLIo
peanbHBIM B CMBICTIE KIIACCHYECKOT0 peasm3Ma. JDTO peabHOCTh MOTEHINH, a
HE aKTyalbHOCTH. B TOM ciydae, Korjga pedb HIET O MPOTOHAX BHYTPHU spa,
KJIacCHYeCKasl pealdcTUUecKkas KapTHUHA paclpefeleHus 3apsia OKa3blBaeTCs
emé Oosee HapyuieHHOU. [looxeHne NPOTOHA OnpeseseTcs KaK MOI0KEeHHE,
KOTOpPOE KOppEIHpYyeT ¢ IOJNOXKEHHEeM dJeKTpoHa. IlonoxkeHue ayeKTpoHa B
CBOIO OdYepenb ompenensercs B pe3ydabTaTe HOHM3anMu aroma. KBapku B
cBOOOTHOM COCTOSHMM BOOOIE HE CYIIECTBYIOT. B TO ke BpeMs OHH
ACHMIITOTUYECKH CBOOOIHEL [103TOMY ompeznesieHne UX MOJNOKEHUS SBISETCS
emé Ooyee «MCYcCTBEHHBIM.» BCE e BO Bcex cilydasx MOXKHO T'OBOPUTH O
HEKOTOpPOIl PealbHOCTH pACIpEleNieHUs 3apsiia, XOTS 3Ta «PeajbHOCTH»
MOHUMAETCS MO-PA3HOMY™,

OOO0OIWIEHHBI NPUHLUII COOTBETCTBUS IO3BOJISIET CYUTATh, 4YTO
06’beKTI:-I, KOTOPBIE COOTBETCTBYIOT (bI/I?)I/I‘IeCKI/IM BCIIMYHUHAM, OJHU H TC XKC
U1 BeeX MacmTaboB. DankeHOypr TOBOPUT O HEKAACCUYECKOM UMRAUYUMHOM
peanuzme™.

7. 3axniouenue
Wrak, Tak Ha3bIBaeMbIi MPUHIIUIT COOTBETCTBHSI B KBAHTOBOH (PH3HKE JOJKEH
OBITh TOHAT Kak NpuHIUN 0000meHus. O6a NpPUHIMIA SKBUBAJICHTHBI
MPUHIUITY SAUHCTBA W CBSI3U (WM MPHHIUIY PEIYKIUU B IIMPOKOM CMBICIIE
cinoBa)’’. DTO He O3HAYaeT, ONHAKO, YTO (H3MKA W IIPUPONA €IUHBI B
HEKOTOpoM abcomoTHOM cMbicie. Ckopee HA000pOT. MOXKHO MPEANONI0XKHUTS,

28 Falkenburg B. Particle Metaphysics: A Critical Account of Subatomic Reality. —p. 193.
29 Falkenburg B. Particle Metaphysics: A Critical Account of Subatomic Reality. —p. 193.

30 Ibid. - p. 194.
31 Cwm., Hanp.: Scheibe E. Die Reduktion physikalischer Theorien. Teil 1. — Berlin: Springer,
1997; Scheibe E. Die Reduktion physikalischer Theorien. Teil II. — Berlin: Springer, 1999.
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YTO B IIPUPOJE CYIIECTBYIOT HENPEOAOJHUMBIE Pa3phIBbI, KOTOPHIE MOTYT
NPOSIBIIATBCS W MPOSIBISIFOTCS. B (DU3UUECKMX TEOPHSX. DBBITH MOXKeET,
HEBO3MOKHOCTH ITOJIHOH PEIYKUHHM KIaCCHYSCKOH MEXaHMKH K MeXaHHKe
KBAHTOBOI KaK pa3 U €CTh MIPOSBICHUE HEKOTOPOTO HEMPEOAOINMOTrO Pa3phiBa
MEXIYy MaKpOCKONMYECKHMM MHPOM W MHPOM MHKpOCKOmMYeckuM. [IpuHImm
COOTBETCTBUSI HE YTBEPKAAET, YTO TAKOTO POZIa Pa3phIBBI HE CyIIECTBYIOT. OH
CKOpee HalleJIeH Ha BBISIBICHHE CBSI3eH U, COOTBETCTBEHHO, Pa3phIBOB TaM, IJie
OHM HMEIT MecTo. B a3TromM cwmbicne ¢usnka W THpupoAa M EAWHBI H
TTIOPAJIMCTUYHBI. B 10 Xxe BpEMS KaKUC-TO MHUHUMAJIBHBIC CBA3HM BCEraa
CYIIECTBYIOT MEXIY pa3HbIMH OOJACTSIMH peajbHOCTH W, COOTBETCTBEHHO,
pa3sHBIMH (HU3MYECKUMH TEOPUSAMH (XOTs OBl IOTOMY, YTO OHH Pa3ACisIoT
00mIIyr0 (U3HKATUCTCKYI0 OHTOJIOTHIO). B STOM MHHHMAaIbHOM CMBICIIE
¢u3MKa ¥ MpUpPoJa HE MOTYT He OBITh €TMHBIMH.
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