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AnHOoTamusa: B coopHuke «IIpobseMa peaylbHOCTH B COBDEMEHHOM €CTeCTBO3HAHHUU»
Inpeacras/i€H pAAd OPUTHHAJIBHBIX OTEYECTBEHHBIX BADHAHTOB peajin3Ma B €CTECTBOSHAHHUH U
MaTe€MaTHKE, KOTOPbIE IIPpEeABaApAIOTCA Ka4€CTBEHHbIMU O630paMI/I COCTOAHUA HpO6JI€MbI B
MupoBoU dutocodckoit sureparype. OcBelnaeMble B COOPHUKE TEMbBI: MECTO MAaTEMAaTHUKU B
(usuKe, CTPYKTYPHBIH peajin3M, SKBUBAJIEHTHbIE OMUCAHUSA, IKOOBI IMapajlOKCaIbHOCTh H
HEMOHATHOCTh KBAHTOBOW MEXaHUKHU U CTOSIIEN 3a HEH peaJlbHOCTH, BOIIPOC O PEaIbHOCTH,
CTOAIEH 3a MaTeMaTHKOH M TaKUMU <IIPOMEKYTOUHBIMH» OOJIACTAMH KaK TeOpHUsi
KoJiebaHUI, CHHEPTeTHKa, KHOEpHETHKA U Teopusi cucteM. 1lesib JaHHOU CTaThH, UCIIOJIb3YS
MaTepuasbl cOOpPHHUKA, C OJTHOW CTOPOHBI, 1aTh 0O0IIee IMpeJicTaBeHne 00 3TUX TeMax, a C
ZIPYTO# (BO BTOPOM YacCTH COOTBETCTBYIOIIUX MmaparpadoB) IaTh OMHCAHKE IPECTaBIEHHBIX
YACTHBIX ABTOPCKHMX IO3UIIMHA M WX KPUTHUKY. ECTECTBEHHO, UTO IIOCJIEJIHSAS HE MOJKET
MpEeTeH/I0BaTh Ha a0COJMIOTHO OOBEKTUBHYIO, ITOCKOJIBKY TakKoWl HeT. IlpejcraBieHHast
KPUTHKA ITPOU3BOUTCS U3 pa3pabaThIBA€MOT0 aBTOPOM «0O'bEKTHOTO TIOIX0/1a» .

KiaioueBbie cioBa: PeasbHOCTh, peaysin3M, CTPYKTYPHBIA peasn3M, HaOJIIO/IeHUE,
U3MepeHUe, SKBUBaJIEeHTHble oONHcaHusdA, (GU3NKa, KBAHTOBAsA MeXaHUKA, MaTeMaTHUKa,
HCTOpUS MaTeMAaTHKU, TeOpHsA KoJieDaHWUU, CHHEPreTHKa, KUOEpPHETHKA, TEOPHUS CUCTEM,
O00BEKTHBIN MTOXO07, HA/TUCITUILITHAPHOCTD

B cb6opuuke «IIpobiema peaqTbHOCTH B COBPEMEHHOM €CTECTBO3HaHUM» [1]
MPEJICTaBJICH Pl OPUTHHANBHBIX OTEUECTBEHHBIX BAPUAHTOB peajn3Ma B €CTECTBO3HAHUU U
MaTeMaTHKe, KOTOpbIe MPEIBapsIIOTCS KaueCTBEHHBIMH 0030pamMH COCTOSHUS MPOOJIeMbl B
MUpOBOU unocodckoii muteparype. OcBerniaembie B COOPHUKE TEMBI: MECTO MaTeMaTHUKU B
bu3MKe, CTPYKTYpHBIH peayin3M, SKBUBAJIECHTHBIC OMHCAHUS, SKOOBI MapaJoKCATbHOCTh U
HEMOHSTHOCTh KBAaHTOBOW MEXAaHUKH M CTOsIIIEH 3a Hel peabHOCTH, BOIPOC O PEalbHOCTH,
CTOAIIEH 3a MaTeMaTHKOM W TaKUMH «IIPOMEKYTOYHBIMU» OONAcTAMU Kak TeopHs
Kosie0aHul, CHHEepreTuka, KHOEpHEeTHKA U TEOPHS CUCTEM.

Llens qaHHOM CTATHH, UCTIOIB3Ysl MaTepHAIIbl COOPHHKA, C OJTHOW CTOPOHBI, AaTh o0IIee
npeincTaBicHne 00 JTHX TeMmax, a ¢ Jpyrod (BO BTOPOM YacTH COOTBETCTBYIOIIUX
naparpadoB) JaTh OMHCAHHUE MPECTABICHHBIX YAaCTHBIX aBTOPCKHUX MO3UIMI U UX KPUTHUKY.
EctecTBeHHO, 4TO TOCHEAHSISI HE MOXET MPETeHAOBaTh Ha a0COIIOTHO OOBEKTHUBHYIO,
MOCKOJIbKY Takoi HeT. KpuTuka mpenmnonaraet no3uinoo, KOTopas MOXKeT ObITh THOO CBEpXY,
HO COCTaB aBTOPOB HE MO3BOJISIET HA 3TO MPETEH0BATh, JIMOO COOKY — U3 CBOEH COOCTBEHHOM

IIO3UIIHH.
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1. O6'bEKTHBINA NOAX0]
OCHOBHBIE YepThI MOEH TIO3WIMH, MOJAPOOHO omucaHHoW B [2; 3], cocrosT B

CIIEIYIOILIEM.

EcrecTBeHHass Hayka B JHUIIE MEXaHUKU-(DU3UKK TOSBiIseTCS B 17 B. Kak CHMOMO3
MaTeMaTUKH, HaTypuinocopuu U TexHuku. [lepBoii ecTecTBEHHOHAaY4YHOI Teopueil ABIseTCs
Teopus majaeHus Ten [anuines, B KOTOPOM MOKHO BBIACIUTH HJICATBHYIO TEOPETHUUYECKYIO
gactb (T), COCTOAILYI0 H3 MOOENbHO20 CNO0s, TPEICTABICHHOTO TpeMsl HUIcaTbHBIMU
CYLIHOCTSIMU: TEJIOM, IIyCTOTOM W CPENOM; Mamemamuiecko2o c1osi B BUJIE 3aKOHA MaJCHUS
Tena (PaBHOMEPHOYCKOPEHHOT0); mMeXHU4ecKumu onepayuimu npuecomosienus (I1) (tena B
MyCTOTEe B BUJE IIApHKa HA TJAJAKOW HAKIOHHOW IMJIOCKOCTH WM B OTKAQUYE€HHOW OT BO3IyXa
TpyOke Toppuuernnm) u usmepenusi (M) (IryTH, BpeMEHHU, CKOPOCTH):

(TI[T|H} (1).

31ech Mbl UMEEM M TPEX4YacTHYIO CTpYKTypy skcmepumenta {II|SI(T)} (o xoTopoii
ropoput @ok B moiemuke ¢ bopom BOKpyr KBaHTOBOW MexaHuku [4]), cocrosimend u3
MPUTOTOBJICHUS (€r0 MOXET 3aMEHSATH BBIOOP U3 TOTOBBIX OOBEKTOB, KaK 3TO HMEET MECTO B
actpodusuke u ouonorun), sieienus (S(T)), kotopoe moxker umetsh Teoputo (T) wim Her, U
u3MepeHus. B Takoil cxemMe MeCTO TMO3UTHBHCTCKOTO «HAOIIOAaeMOro» 3aHUMAeT
«TIPUTOTOBIIIEMOE» M «U3MEpsSeMoe», 4YTO CHHUMaeT Maccy mnpoOieMm, BKIOYas
UCIIOJIb30BAHUE CIIOKHBIX «TEOPETUYECCKH HATrPYKEHHBIX» MPUOOPOB (DJIEKTPOH HE
HaOroaeM, HO MPUTOTOBIIAEM, CIIMH HE Habmomaem, HO uzMmepsiem) [2; 3]. Texuuueckue
ONEpalMK MPUTOTOBJIEHUS M W3MEPEHHsS] OTBETCTBEHHBI 3a peaju3alMio (C ONpeaeTIeHHOU
TOYHOCTHIO) HJI€ATbHBIX CYIIHOCTEH B MaTepuaine (dMIupuueckoM). be3 sToro mMbl mmeem
JOTAIUIIEEBCKYI0 MaTEMaTU3UPOBaHHYIO HaTypduiiocoduio, a He €CTECTBEHHYIO HAYKY.

[anuneld B Teopuu NaJeHUs COBEPIIMI HEPEYI0 MemoO0I02UYECKYIO PeBONIOYUIO,
3a/1al0IyI0 JUII0 BCEX €CTeCTBEHHbIX Hayk. OH 3afan reTeporeHHyio crTpykrypy (1),
COCTOSIIIIYI0O M3 TEOPETHYECKOM YacTu — HacleAHuie Hartypduimocopuu, CBI3aHHOH C
yMo3peHueM (paboToil ¢ uieadbHbIMU CYIIHOCTSIMH) O «II€PBOW MPUPOJIE» TaHHOM YeIOBEKY
B BHUJIE €CTECTBCHHBIX SIBJICHHM, M  OMEpaIlMOHAIILHOW YacTH, MpUHAIeKaen cdepe
TEXHUYECKUX JEHUCTBUU — BTOPOU MPUPOJE, «3a KOTOPOM CTOUT YIPABJISAIOLIUN €10 YEJIOBEK,
TeXHMKa MOApasyMeBaeT wLend M (yHkmuu, a He cymmoctd» [20, c. 9-11]%. Dto
MPUHIIMITAATBFHOE Pa3IMueHUe OYSHb XOPOIIO BhIpakeHo y Apuctotens: «[lockonbky yueHue

O MPUPOJE... UMEET... JIeNO0... C TAaKOH CYIIHOCThIO, KOTOpas MMEeT Haydajo IBUKECHHUS U

! Dro maer oreer Ha Bompoc P.Jlapenma: «Urto Takoe usmepenue?.. I[Touemy MOJCHO W3MEPATH OJHY
MaTepHaJbHYI0 BEIb MOCPENCTBOM apyroi» [1, c. 306]: m3MepeHHe 3TO TEXHHUYECKOE JCHUCTBHE B IIEHTPE
KOTOPOTO CTOUT CPAaBHEHHE C STAJIOHOM.
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MIOKOs1 B caMo#i ce0e, TO SICHO, YTO OHO YUEHUE He 0 dessmelbHOCmU U He 0 meopyecmee (Bellb
TBOPYECKOE HAYAJI0 HAXOOUTCA B TBOpALIEM, OyAb TO YM, HMCKYCCTBO WJIM HEKOTOpas
CIIOCOOHOCTh, a JesTeIbHOE Hayallo — B JeATele KaK ero pemlieHue...)» [Apucmomens,
Meradusuka, ka. 6, ri1. 1, 125b20]. ITomynspHbie MpH pacCMOTPECHUH KBAaHTOBON MEXaHUKH
(B pesymbraTe peaykKumum Bcero K ¢usmke, kak y Jlammaca) HONBITKH TPEACTAaBUTH
TEXHUUYECKOE JAEUCTBUE, K KOTOPHIM OTHOCUTCSI U3MEPEHUE, KAK €CTECTBEHHOE SIBJICHUE BEIYT
K TICEBIOIIAapa0KcaM THIIA «PEAYKIIMH BOJTHOBOUW PyHKIMN» (moapodHee B [2; 3]).

Bmopyto memoodonozuueckyro pesonroyuro (KOTOpasi BO3MOXKHO OXBaThIBAa€T HE BCE
obsactu Ouonoruun) coBepiinyi HetotoH. OH BeIIETUI YpogeHb ocHoaHutli. B pe3ynbrate Mbl
UMEEM 08YX)POBHEGVIO CMPYKMYpY, COCTOAIIYIO U3 OCHOBaHUil J-ro pa3zuena ¢usuku — OP®D;
(KJTaccu4ecKoM MM KBAHTOBOM MEXaHHKH, JIEKTPOJUHAMUKY U T.I1.), TA€ 3a7ar0Tcs Oa30BbIe
(mepBUYHBIC) CYIIHOCTH JAHHOTO pa3jelia HAyKU U YPOBHS meopuu A6jleHuUs, CTPOSIIEHcs u3
ATHX CYHIHOCTEH (KOTOpbIE MOTYT IPHUHA/IJICKATh PA3HBIM pasaesiaM GU3NKH U TaXKe pa3HbIM
HayKam).

(OP®j) =» (Teopus — SIBnenue) (2)

Takass ABYXypoBHEBas CTPYKTypa IO3BOJISIET OTIMYHUTH KBAHTOBYI0 MEXaHUKY Kak
pasgen ¢u3ukd (MHOTIA 3TOT YPOBEHb (UKCHPYETCS TOJ HMMEHeM «(yHmaMeHTaIbHas
TEOpUs»), OT, CKaXEM, TEOPUM  CBEPXIPOBOJUMOCTH  KaK TEOPUH  SBJICHUS.
[TocnenoBarenbHBIA YUET ATOW MPUHIUIHAIBHON JBYXYPOBHEBOCTU (DU3MUYECKOTO 3HAHUS (U
HE TOJIBKO (PM3NYECKOI0), OTCYTCTBYIOIIMN B OOJBIIMHCTBE padoT Mo ¢uiaocopuu Haykw,
ABJIIETCS OYEHb CYHIECTBEHHBIM IPU PACCMOTPEHMHM MHOTHMX BOIIPOCOB. B uwacTHOCTH, OH
AT BO3MOXKHOCTH HOBBIX OTBETOB B CIIOPE SMIHUPUKOB C pPALMOHAINCTAMU U
KOHCTPYKTUBHUCTOB ¢ peanuctamMu. Ha ypoBHE OCHOBaHHMH MBI MOXKEM HMETH
KOHCTPYKTMBH3M M pPAalMOHAIN3M, a Ha YPOBHE TEOPHUH — pEAu3M M SMIMPHU3M.
JlelicTBUTENbHO, TIEPBUYHBIE CYIIHOCTH B ()M3MKe, HauMHas ¢ MOHATHUS MYCTOTHI [ anuies,
UCKYCCTBEHHBI, HO peaJbHbl (KaK KHUpIUYM), TOITOMY TEOPHH SBJICHUH CTpPOATCA U3
peanbHbIX 00BekTOB [2; 3]. Tak, «mycToTa» BBOJIUTCS PAIMOHAIMCTUYECKH U
KOHCTPYKTMBHO: II0 OIIPENEICHHIO, IIyCTOTa — TO, TJ€ TEJIO NaJaeT paBHOMEPHOYCKOPEHHO, U
ATOT 3aKOH JIBWKEHHS BBEJICH PAllMOHAIMCTHYECKH, A ['anuies 3To Hanbosee npocTon u
KpacHUBBIN 3aK0OH, U, KOHEYHO, bor BbiOpan ero. Ty e CTpyKTypy Mbl MOKeM Ha0II0aTh U B
JIPYTUX pazjaenax GU3HNKH.

Tpemwvsa memooonocuueckas pesonioyus TPOUCXOTUT Ha Tpanure 19 um 20 BB., oHa
CBsI3aHa C TeM, YTO B HU3UKe (KaK U B MaTeMaTHKe) MEepPeXoaT K padore ¢ 6ojee CIOKHBIMU

HE «HArJISAHBIMUY» («HEOUYEeBUIHBIMM») oOBbekTaMu. B ¢dusuke 310 mpoucxonut, HauuHas €
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anekTpomarautHoro moinst ®apanes-MakcBemna. Jlo HEro oOBEKTH (TO, YTO JBHXKETCS) -
Tena, KUJIKOCTH,... — OBUIM OYEBUIHBI (M HATJISIHBI), ¥ CYHTAIOCH, YTO IENb yYEHBIX —
UCKaTh 3aKOHBl JBW)KEHUA. HauumHasg C DJIEKTPOMArHUTHOTO TOJs, LIEHTPAIbHBIM
HEOUYEBUIHBIM MOHATHEM CTAHOBUTCS caM O0BEKT. ITO TpeOyeT mepexoja K HEIBHOMY THUITY
onpeneneHusi (BBeaeHHoMmy JI.I'miabOepToM) B BHJI€ CHUCTEMBI MOCTYJIATOB, 3aJarOIINX
OJIHOBPEMEHHO BCE CEMEICTBO 0a30BBIX MOHATHH NAHHOIO pasziena HayKH. DTOT MEepexof
SIBJISICTCSI CYTBIO 1epexo0a om «KAACCUYeCKOU» K «HeKkaaccuveckouy gusuxe. B [2] mokasaHo,
YTO ATO CEMEICTBO MOHATHI 3aMKHYTO ISl KQXI0T0 paszzaena pu3uku, 6marogaps yemy Hayka
(pusuka) pasOuBaercs Ha pasmensl (dusuku)’. IlpuHAmIEKHOCTH pa3faenoB (GU3UKH K
¢du3mKe, Kak MOKazaHo B [2], onmpeaenseTrcs CTPYKTYpOil OCHOBaHUi, B IEHTPE TEOPETUYECKOM
gactu KOoTopoil (1) nexuT Qu3uveckuili mpoiecc, OMUCHIBAEMBI B MOJEIBHOM CJIO€ KakK
MEPEexXoJl «IEePBUYHOTO» (pu3mueckoro oOBEKTa JAHHOTO pasfena (u3uku A U3 OJHOTO
coctosiiust Sp B pyroe (Sa(l) =» Sa(2)), UCHOIB30BaHUEM BCETO IBYX MPOTOTUIIOB —B BHUJIC
YACTHIEI M CIUIONIHOW CPembl’ — JUISl TIOCTPOCHHS «IEPBUYHBIX» (PU3NUECKHX OOBEKTOB
MOpsJIKA JIECATKA Pa3AesioB GU3MKH, IPUBOJIUMBIX B JECATUTOMHUKE [S], M IPOCTpaHCTBA KaK
4

BMCCTHUJIMIIIA 00BEKTOB".

PesynpTHpyOmas cTpykTypa OCHOBaHHN pa3zeiia GU3UKH BBITIISIUT TaK:

Teopemuuecxas uacms (T):

Marem: f(Sa(t1)) ---YA(A,F) =2 f(Sa(t2))
0 \2

Mon: Sa(t1; F) Sa(t2; F)

v
OHepaL{I/IOHaJ'ILHaSI qaCTb

IIpurorosnenue H3mepenne

Cx. 3. CTpyKTypa TeOpeTH4ecKoro onvcanus 1) ocHoBaHui pasnena Gusuku (mpu A=[11O0) u 2)

¢usnueckoro npouecca (mpu A=BUO). f(Sa (t1)) o3nauaer maremarnueckuii 00pas Sa (t1)

2 B pesynbTaTe MOXHO Da3jIM4UTh «pasje] HayKuy», 3a[aBaeMblil CTPYKTYpOll 3HAHMSA, W JUCLHMIUIMHY,
3aJ1aBaeMy0 yNoTpeOJIeHHeM M TperojaBaHueM. Tak B (DU3UKE €CTh AMCIMIUIMHBI «ONTHKA» M «aTOMHas
¢u3MKa», HO HET TaKWX pa3JenoB (U3MKH, OHHM OKA3bIBAIOTCS BHYTPHM TaKHUX pa3leloB (U3MKH Kak
SNEeKTPOAUMHAMUKA U KBAHTOBAs MEXaHHKA.

3 Cneunguuecknii ciydaii Bpamaromerocs 00beMHOTO TeNa, XapaKTEPU3YHOIIEr0Cs MOMEHTOM BpallleHHs
(MOMEHTOM KOJIMUECTBA JIBUXKEHUS), HA KOTOPOE MOXKET JIeHICTBOBAaTh MOMEHT CHIJI, YaCTO CBOAMTCS K YacTUIAM
WJIY 3JIEMEHTY CIUIOIIHO cpezibl 001a1al0MMH TUM MOMEHTOM BPAIIEHUsL.

4 B auHamMudecKkux pasziesax (QpU3MKU BPeMs SBJISETCSA HOMEPOM COCTOSIHHIA, UTO, €CJIM HAa3BaTh COOBITHEM
HaXOXICHHE 00bEKTa B HEKOTOPOM COCTOSIHHH, OyJeT 0TBEYaTh BMECTHIIHIILY COOBITHIA.
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B (3) MBI mpommcanu COBPEMEHHYIO CTPYKTYpY MAaTeéMaTHUecKOro Cjos B
TEOPETUYECKON YaCTH, COCTOSIIEr0 M3 MaTeMaTHYeCKHMX OOpa30B COCTOSIHMW CHUCTEMBI U
ypaBHeHus aBwxkeHus ((Y/)), ¢ moMomipio KOTOPBIX 3aJ1a€TCsl CBSA3b COCTOSIHUI (B JUHAMUKE
COCTOSTHUSI HyMEpYyIoTcs MOMeHTamH BpeMeHH). [lockoibKy B 3TOil CTpyKType B IIEHTpE
OKa3bIBAIOTCS (pU3MYECKHE OOBEKTHI (2 HE 3aKOHBI), TO ATOT B3MMIAA (HOAXOA) S Ha3Ball
«00BeKTHBIMY». Pa3BesieHne MaTeMaTHUECKOTO0 U MOJICIIBHOTO CJIOEB B TEOPETHUECKOW 4acTH
(mosiBuBIIMXCSl y ['anuiest) odeHb BaxkHas 4yepTa (U3HKH, KOTOpas 4acTo OTCYTCTBYET B
bunocodckoit pediiekcun (3T0 OTCYTCTBHE — HACIEAHME «CTaHAapTHON cxembl» (Received
View) jJoruueckux no3uTuBucToB) [2; 3].

OOpucoBaB CBOIO MO3ULIHIO, TMEPEX0XKY K PACCMOTPEHUIO MpoOJiIeM M MO3UIIMM,

MIPEICTABJICHHBIX B cOOpHUKE [1].

2. MecTo MaTeMaTHKHU B pu3uKe

BaxHoe Mecto B cOOpHUKE, B OOCYXICHHMM H (U3UYECKOH, M MaTeMaTHUECKOU
PEaTbHOCTH 3aHUMACT «HETIOCTHKUMAs d3(PPEKTUBHOCTh MaTeMaTuku» B pusuke (E. Burnep).
Jis MateMaTHKH 3TOT JIOBOJ MCIIONB3YETCS KaK apryMEHT B TOJIb3Y CBS3H MATEMaTHKH C
AMIMUPUYECKON peasibHOCTbIO [ 1, c. 273, 296].

B cxemax 2 u 3 B KayecTBe «3bIKa» M OHTOJIOTUYECKUX CIMHUI] BHICTYIAIOT OOBEKTHI
MOJIETIBHOTO CJIOSI — «nepsuunble udeanvhvie oovekmoly 1TMOj (A Ha cx. 3 mua OPD).
MareMaTiueckue MOHATHS (MaTeMaTHKa) SBISIFOTCS DJIEMEHTaMHU STOW €IUHHIIBI, HapsAy C
JOPYTUMH TIOHATHUSMH MOJICIBHOTO CJIOSI M TEXHHUYECKUMH OIEpAUSIMU NPUTOTOBJICHUS U
u3Mepenus. IIpu 3ToM maremaTuka 37ech He SBISETCS SI3BIKOM JUIS BBIPAKEHHS 4YEro-TO
CYIIECTBYIOILErO BHE HEe, MM OTPAKEHUEM MJIM BBIPAKEHHEM pealbHOCTH (Kak y IlnmaTtona).
Ta wnm wHasE MaTeMaTHKa HCIIOJIB3YeTCs KaK CPEICTBO JJISl ONMHCAHUS CBSI3U (OTHOILICHHUS)

COCTOSTHMIA®

, 3aJalolen IBKeHne oObekTa (T.e. ¢uzmueckoro mporecca). Y [amumnes sta
CBS3b 3aJaHa mponopuued, y HpioToHa — nuddepeHIManbHBIMU YPaBHEHUSMH, IO3XKE
HAQUYMHAIOT HCIOJIb30BaTh MHTETPAIBHBIE YPAaBHEHHMs, €II€ I03KE — TEOPHUI0 TPyl
(cummetpun) [2].

[ToarTomy MecTO  BUTHEpPOBCKOM  «9()(PEKTUBHOCTH  MaTeMaTUKH»  3aHHUMAaeT
«a¢ppextuBHocTh [TMO». Yto Kacaetcs «dddextuBHocTH [TMO», TO 31€CH HATO pPa3TUYaTh

JIBe Bely. TOYHOCTh pcain3anuu IO B OMIIMPHUYICCKOM MAaTCpUajiCc IMPUHIUITNAIIBHO HUYCM

HC OrpaHHUYCHA. Yrto xacaeTcs TOUHOCTH OIMCAHUS SBJICHUM C IMOMOIILIO CTPOUMBIX U3 HHUX

5 D10 naer orBer Ha Bompoc P.Jlapenna: «[loueMy u kak MaTeMmatuka paboraer B ¢usuxe?» [1, c. 305]
(moxgpo6uee B [2; 3]).
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TEOPETUYECKUX MOJeNIel — «BTOPUYHBIX HealbHBIX 00bekTOB» (BUO), KoTOphIE 3amaroT
TEOpHUIO B (2), TO TOYHOCTh MOKET HEOIPAaHMYEHHO HApAIIMBATHCS IIYTEM IIOCTPOEHUS BCE
6onee cnoxuoro BUO (BHocs B Hero HoBele I1MOj um B3ammopeiicTeus)®. Ilpana,
npuBoauMsle E. Buruepom npumeps! IIaHETapHOM CUCTEMBI M CHEKTpa aToMa OTINYarTCA
oueHb npocteiMu BUO. OgHako 3Ty cityyad sIBISIIOTCS 0COOBIMU CITydasiMU B (PU3HKE, HOO MX
Mozenb-BHUO nomkHa yIOBIAETBOPATH YCIOBHUIO Upe3BblYaiiHON ycToitunBocTu. [InaneTs He
yneratoT oT CojHIA B TeUY€HHWE MHWUIMAPAOB OOOPOTOB. DTO HAKJIAAbIBACT TpeOOBaHHUE
Yype3BpIYAiHOW TOYHOCTH Ha MoAelb. Mojenb, rae cuia OOpaTHO NIPOMOPLUOHATBHA
KBaJpaTy pPACCTOSHUS B COYETAHHMHM CO BTOPHIM 3aKOHOM HbroTOHa, obecrednmBaeT 3Ty
YCTOHYMBOCTb, 4, CJIEA0BATEIBHO, U TOYHOCTh ONMCAaHUs (BO MHOI'OM aHAJIOTMYHA CUTYalUs C
9JIEKTPOHOM B aTOMeE, T'Jie TUTaHEeTapHasi MOJAEIb CIY)XUT «3aTpaBOYHON» Mozenbto [2]). s
dbusznyecKkux SBJICHHWN JpYroro Tuma (HampuMep, B MEXaHHUKE CIUIONIIHBIX Cpell) TaKou
To4HOCTH IpH npocTbix BUO He Habmtonaercs.

PaccMoTpuM eliie HECKOIBKO TPUMEPOB «yIAUBJICHUIN: «ITIOJJYMHEHUE SBJICHUN 3aKOHAM
maTemMatukn» (HpI0TOH), «a@IperycTaHOBICHHAS TapPMOHUS» MEXYy MAaTeMAaTUKON U (PU3UKOI
(I'. Munxkosckuit, @. Kneiin, 1. I'nasbept, A. DitHIITeHH U ap.) [6], «omepexkarouiasi poib
MaTeMaTUKU» [IPU CO3JaHUU TEOPUU OTHOCUTEIILHOCTH U KBAaHTOBOM MeXaHUKH [6].

IlepBble nBa yTBEp)KIAEHUS BBITEKAIOT M3 O4YeHb 3HauMMOM i ['amwies u Hprorona
uneosioremsl «lIpupoga — 3To KHUra, HanMcaHHas boroM Ha sI3pIKe MaTEMaTUKH», U TOTO YTO
JUIs (DU3MKOB JI0 MOSBICHMS 3JIEKTPOMArHUTHOTO MOJS OOBEKT, KOTOPBIM ABUTAICS (TeElo,
KUJKOCTb) ObUI OYEBMJIEH, U CUUTAJIOCH, YTO 3aJauya COCTOMT B OCHOBHOM B HaXO0)KJIEHUU
«3aKOHOB JIBUKEHUS.

Brieyatnenue 00 «omepexaromeil poiad MaTeMaTHKW» CBS3aHO C TEM, UYTO MpHU
nepexosie K «HEeKJIacCHYeCKon» (hu3MKe MPOUCXOIUT YCIO0KHEHHE MaTeMaTHKU. Tenepp UIyT
HE MIPOCTO YpaBHEHHUE ABM)KECHHS, a MATEMAaTU4YECKOE NPEACTABIEHUE, T.€. MATEMAaTHYECKHUE
06passl [TMO u ero cocTosiHUiA, KOTOPhIE CTAHOBATCS TOpPa3/o CIOXHEE U pazHoobOpasHee. B
pe3ysbTare yBEIUYMBAeTCsl JOJs pabOThl B MATEMaTHYECKOM CJIO€ M CTAHOBUTCS SIBHBIM
BBIOOp M TOMCK THIIOB MaT€MaTHKU NPU CO3JaHMM HOBBIX «HEKJIACCHYECKUX» Ppa3JesIoB
¢u3uku. HaumHas ¢ anekTpoauHaMuKy, cxeMa (OpMHpPOBAHUS OCHOBAHMN paszziena (pU3UKU
BBITJISAMT TaK: HauMHaeTcs ¢ ¢uzuueckod monenu (cuioBoe nosne dapanes) MOTOM HUIET
CJIOKHBINA TIOMCK MaTeMaTH4ecKoro ciios (ypaBHeHHs: MakcBesuia) mocje 4yero popMupyercst

OKOHYAaTCJIbHasa (I)I/I3I/I‘{CCKaH MOACIb (BHCKTpOMaFHI/ITHOC HOJ'IC). To >xe MbI UMEeM U B cIy4dac

6 MbI MMeeM 371ECh YTO-TO THINA PA3JI0KEHUS B PSI, HO COEPKATENLHOE (PEATUCTHIECKOE).
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KBAaHTOBOW MEXaHUKH, IJI€ HAa BXOJ€ «HOBOW» KBAHTOBOM TEOPUH Mbl UMEEM MOJIENIb aTOMa
Bopa u copmynupoBanHslii 1e bpoiiieM KOpITyCKyIsSpHO-BOTHOBOH Ayaiu3M, KOTOPBIE 51 ObI
OTHeC K (pusmueckoi Mozenu. 3aTeM HAET MOUMCK MaTeMaTUYeCcKOro Cliosi, B pe3yjbTaTe 4yero
BO3HUKAIOT ero BapuaHThl (B Bepcusix ['eiizenOepra m Ulpénunrepa). IlapamnensHo sTomy
(dopMHpYIOTCSl BEpOATHOCTHAS MHTEepHpeTanus BoiaHOBOHW ¢ynkuuu Llpénuurepa m apyrue
3JIEMEHTBI MOJIENILHOTO CJIOSl OCHOBaHHMI KBaHTOBOM MexaHukH [2; 3]. Ho, ecinu ucxoauts u3
MTO3UTUBUCTCKON «CTAaHAAPTHOW» MOJENH, B KOTOPOM HE BBIAECISETCS MOJEIBHBIN CIIOM, TO
TaM BHJIHA TOJIbKO MaTEMaTHKA.

BriBoa 13 3TOTO 0OCYXIEHHSI COCTOMT B TOM, YTO ITOCTAHOBKA U TOMBITKA OTBETOB Ha
BONPOCHI 00 «3((HEKTUBHOCTH)» MATEMAaTHKH, €€ MEPBEHCTBE M T.I. OTHIOAb HE OYCBUJIHEI,
KaK 3TO YacTO MPENOJHOCAT, a CHJIBHO 3d6UCAM OM OSNUCMEMOIOSUYECKOU NO3UYUU.
YTBEpKICHUS O «HEMOCTHRKUMONU dJ(PQPeKTUBHOCTH» MareMaTuku [7; 8] cBs3aHBI C
HEJIOOLEHKOW MOJEIBHOTO CJIOSl, MPOUCXOMAIIEr0 JMOO B paMKax MMO3UTHBUCTCKOU
«CTaHJAPTHOM» CTPYKTYphl (PU3MUECKOTO 3HAHMS, I/le B KAuyeCTBE LIEHTPAJIbHOM 3aJauu
paccMaTpUBaeTCs MOIYYEHUE U3 SMIMPUYECKUX JAHHBIX 3aKOHOB IPUPOAbI, BHIPAKAEMBIX C
MOMOIIbI0 MaTeMaTH4eCKUX (QopMys, JUOO B paMKax IJIaTOHO-MHU(Aropeickoil Tpaauiuu
(momynApHO# cpeau PU3NKOB-TEOPETHKOB, 3aHuMaromuxcs OTO), rie MaTeMaTHKe TPUAAIOT
OHTOJIOTMYECKHUH CTAaTyC, YTO, C MOEW TOUYKU 3PEHUS HEBEPHO: OHMON02UI0 Hecem Ha cebe
IIHO, eco mooenv, a mamemamuxa npu 3MOM JIUUb OOUH U3 JIEMEHMO8, BXOIAIIUX B
ocHOBaHus pazaena ¢usuku u 3amarommx [1MO. DddexktusapiMu sBistores [1MO, a He

MaTreéMaTHKa.

3. CTpyKTypHBI pea/iu3M M JKBUBAJICHTHbIE ONIUCaHUs B pu3uke
BaxxHoil Temoll cOOpHMKa SIBISIETCS CTPYKTYPHBIN peanu3M, K KOTOPOMY TSTOTEIOT

MHOT'H€ aBTOPBI COOpHUKA.

«B Hacrosmiee BpeMs CTPYKTYpPHBIM peanusM o4eHb mnomyisapeH. CylecTByer
HECKOJIbKO BEPCHM ITOW KOHIIEMIMHU, €d MOcCBsIIeHa Oosblnas jutepatrypa» [1, c. 154], -
nunier E.A.Mamuyp. CTpyKTypHBII peaqu3M NBITaeTCs 3alUTUTh PEaU3M OT «apryMeHTa
3aMeLUeHNA OHTONOTMMY, OCOOCHHO B KYHOBCKOM BepcHM Hay4HbIX peBostonuii. OH «cnacaer
UJCI0 MPEeEeMCTBEHHOCTH HAyYyHOTO 3HaHMS... IIyCcTh OHTOJIOTHS CTapOoi TEOpPUM 3aMelaeTCst
HOBOWM OHTOJIOTMEW, (HO)... COXpPaHAIOTCS CTPYKTYPHBIE OTHOLIEHUS», KaK B Cllydae
«repexoa oT (ppeHeNeBCKoi Teopun 3(prpa K MaKCBEJUIOBCKOW TEOPUH IJIEKTPOMArHUTHOTO

moss» [1, c. 160].
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OueHb Xopollee KpaTkoe U3J0KEHUE Pa3IMUHbIX BEPCUM CTPYKTYPHOIO peajau3Ma J1aHO
B cratbe M.C.UepHakoBoii’. «Bo BTopoii monoBune XX Beka MOJ JAaBICHHEM CO CTOPOHBI
AQHTUPEATHUCTOB... OBUIM pPa3padOTaHbl TaK HA3bIBAEMbIE MUHUMUSUPOBAHHbLIE BEPCUU
peanusma... OCHOBHBIMU MUHUMHU3UPOBAHHBIMUA BEPCUSMH peaM3Ma SIBJIAIOTCS: pa3IuyHbIC
BEPCUU CTPYKTYPHOTO peanu3Ma (3MUCTEMUYECKHI CTPYKTYPHBIA peaju3M, OHTHUYECKHUI
CTPYKTYPHBIM peajn3M, KOHCTPYKTUBHBIM CTpyKTypHbIi peamu3m (T.Ilao, B cOopuuke
nomenieHa ero cratesi. — A.JL)). B omimuue oT peanmusma, KOTOpBI yTBep:KAai IMOJIHYIO
MO3HABAEMOCTh HEHAOJII0AaeMON pEallbHOCTH, M OT aHTHpeanu3Ma, KOTOPBIA yTBEpKIal
MOJIHYIO HEMO3HAaBaeMOCTh HEHAOJI0JJaeMOil PeaJbHOCTH, BO BCEX MHUHUMH3UPOBAHHBIX
BEPCUAX peaji3Ma YTBEPKIACTCA uYacmuyHas TO3HABaEMOCTh 3TOW CQepbl PeaTbHOCTH.
OpaHako pa3auyHble MUHUMH3UPOBAHHBIE BEPCUU peaM3Ma [0-Pa3HOMY OTBEUYAIOT HA BOIIPOC
0 TOM, YTO UMEHHO JOCTYIHO HAllleMy MO3HAHHUIO..., a TaKK€ O TOM, KaKOBbl KPUTEPHUH
MPUHATUS TOW WM WHOM TEOpUM B KAU€CTBE HCTHUHHOW. Dnucmemuyeckutl cmpyKmypHblll
peanuzm (. Yoppen)... Ipu3HAeT pealbHOE CYIIECTBOBAHIE HEHAOIO1aeMbIX (DH3UIECKIX
00BEKTOB U HAJIMYKME Y HUX CBOMCTB, HO yTBEPKIAET, UTO TOYHOE 3HAHHUE ITUX OOBEKTOB U
CBOICTB HEJOCTYITHO HAIIeMy MO3HaHUI0. T0, 4TO MOXKET ObITh O3HAHO U 3a()MKCUPOBAHO B
TEOPHSIX — 3TO 3HAHUE CTPYKTYPHBIX aCIEKTOB PEaTbHOCTH, 3HAHUE CYIIECTBYIOIINX MEXIY
HEIMO3HABAEMbIMH OOBEKTAMH OTHOIICHUH. OJTH OTHOIIECHUS OTPAXKAIOTCS B OCHOBHBIX
MaTeMaTUYeCKUX ypaBHEHUSX Teopuit» [1, c¢. 77], KOTOpbIe COXPaHSIOTCS B XOJl€ HAyYHBIX
peBomtonuii. OTIWYHE TOYKH 3PEHUS, OHMUUECKo20 cmpykmypHoz2o peaiusma (k.
Jhaauman, C. ®OpeHu) OT IMUCTEMHUYECKOTO «COCTOMT B TOM, YTO OHTHYECKUH peasii3m
NPU3HAET B KA4yeCTBE CYLIECTBYIOIIMX Ha (yHIaMEHTAJIbHOM HEHaO0Jl0JlaéMOM YpOBHE
bu3znyecKoil peaTbHOCTH HE OOBEKTHl M UX CBOICTBA, a CaMU CTPYKTYPHI U OTHOIIECHHS» |1,
c. 78].

C TOYKHM 3peHHUs OMKUCAHHOTO BHINIE «O0OBEKTHOTO» MOAX0Aa B (PU3UKE MBI UMEEM JIeJIO
HE CO CTPYKTYPHBIM, @ C OHTOJIOTHYECKHM PEAIN3MOM, MOCKOJBKY B «OOBEKTHOMY MOJIX0JIE
3a/IaHHBIE B OCHOBAHUAX pasnena ¢usuku 0O6a3oBbie cymHOCcTH, Brimoyas [1HMO;,
MPEIOoNIarafoT TEXHUYECKOe BOILIONIEHUE (C OMpeAeNeHHOW TOYHOCTHIO) B AMIUPHUECKOM
matepuane. [loaromy [IMOj, ecnm U MCKYCCTBEHHBI (KOHCTPYUPYIOTCS), TO peanbHbl (Kak
kuprun). [10CKOJIBKY MCTIONB3yeMble U TIOCTPOCHUS TEOPUI SBJICHUH OOBEKTHI PEeaIbHEI,
TO CTPOMMBIC W3 HHX TEOPUHU SBIEHUW (2) TOXKE peadbHbl B OHTOJIOTMUYECKOM CMBICIIE

(HO,Z[O6HO KHUPIINYHBIM 3,Z[aHI/I}IM), T.C. B (I)I/IBI/IKC MBI MMEEM OOBEKTHBIN pcajin3mM, a HC

7 Ho nyulle 3aMEHHTh MO3UTHBMCTCKHME «HEHAONIOaeMble (U3MYECKUE OOBEKTB» Ha «(DHU3HUECKYIO
CYIIHOCTb SIBJICHHS», Ha KOTOPYIO MPETEeHAyeT (pu3ndecKast TEOpusl, ONUpAroNasics Ha yMO3PEHHUE, a HE 3pEHHE.
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CTPYKTYpHBIM (T.€. CTPYKTYpHBIM peanu3Mm HeajaekBaTeH). Hayunoil peBomonuu Kyna
OTBEYAET MOSIBIIEHUE HOBOTO pazfeina ¢puszuku ¢ coorBeTcTByromumu [THO, cocrapnstommmu
ero oHtojioruwoo. Ilpu 3TOM, BCIEACTBUE MCIIOJIB30BaHMS INPH CO3JAHUUM HOBOTO pasjeina
MIPUHIIMIIA COOTBETCTBUS (Kak (u3nueckoro (IMpaBmiia MOCTPOSHHUS pasneia (U3NKH), a HE
METOJIOJIOTUYECKOTO (HAAMPEIMETHOTO TPAaBHJIa MBIIUICHUS)), HOBBIM pa3nen (HU3HKU
IIPUCTPAUBAETCS K CTapbIM, a HE 3aMEHSET ux [2].

[IpuBoAMMBIE  CTPYKTYpHBIMH pEalMCTaMH IPUMEpPbl COXPAHEHUs ypaBHEHMH
TEIUIONPOBOAHOCTH, BBEJICHHBIX HA OCHOBE OTBEPTHYTOr0 MO3KE TEIUIOPO/a WM ypaBHEHUH
uHTEephEpeHINH U TU(PPAKLINHU, BBEJCHHBIX HA OCHOBE OTBEPTHYTOr0 MO3Xe 3(pupa, ¢ TOUKU
3peHHst «OOBEKTHOT0» MOAX0/a, OOBACHSIIOTCS TEM, YTO U OTBEPrHYTbHIC, U HOBBIC MOHSITHUS
CO3/1aHbl HAa OCHOBE MOJIENM CIUIOIIHOM Cpeibl U MM HE OYeHb BAXKHO Kakas HMMEHHO
KOHKpEeTHasl cpesia OyzeT moyiokeHa B X ocHOBY [2]. CoOCTBEHHO 3T0 GuUKcUpyeT U Y oppel,
roBopsi 0 «konebamusx cpenb» [1, c¢. 160], HO mIs Hero KoneGaHWA — 3TO CTPYKTypa
(OTHOIIEHWIT) 32 KOTOPO HET OHTOJIOTHH, TOCKOJBKY OHTOJOTHS MEHSETCS, a JUIsl Hac —
KOJIEOAHHUS ITO «IIPOMEXYTOUHAs» OHTOJIOI U, JIMOO B KAUECTBE COCTOSIHUNA HEOIpe1eIeHHON
CIUIOIIHOM Cpefbl, TU00 B KauecTBe AMHAMUYECKOW (opmbl (hOpMBl JABUKEHUS, (HOPMBI,
00pa30BaHHON JBIKEHHEM), KOTOpas peain3yercs Ha Pa3sHOM SMIUPUYECKOM MaTepualie
(TMmax  CIUIOIIHBIX Cpenx), T.e. Ha Ppa3HbIX TUNAX JBMOKEHUH (MEXaHUYECKUX,
3JIEKTPOMArHUTHBIX, XMUMHUYECKHX, 3KOJOIMUYECKHX,...). Peub HMIET 0 «IIpOMEXyTOUYHOI»
OHTOJIOTUM KOJIeOaHUH U BOJIH, paccMarpuBaeMoil B cratbe O.10. KannHuHa, KOTOpyt0 MbI
aHamm3upyeMm Huxke. T.0., C TOYKH 3peHUsT «OOBEKTHOTO» MOJIXOMA, BBIIBUTAEMBIN TPOTHUB
peanu3ma Te3UC «IeCCUMHUCTHYECKON MHAyKuun» (6nm3kuit ¢pammmbmmimy K.Ilonmepa) o
TOM, YTO OHTOJOTMM MEHSIOTCS JUIsl (PU3MKU HEBEpPEeH, UCTOpUS (PU3MKH TOBOPUT OOpaTHOE:
€ClIM OCHOBaHMA paszzena (UMK CHOPMHPOBAIMCH, TO OTBEYAIOIIME €My OHTOJOIHS U
pazznen GUu3MKH (3TO M €CTh «3PEJOCTh)» HAYKH) HE MEHSIOTCS, HOBbIE pa3zieibl (GU3UKU —
TIPUCTPAMBAIOTCA K CYIIECTBYIOIIMM pa3fielaM, a He BBITECHSIOT ux®. Temmoponx ciykum
paboueii Mozenpr0, TOMOTaBIIeH (OPMYIMPOBATH SMIUPUUYECKHAE 10 CBOCH CYTH 3aKOHBI
(TErIONpPOBOJHOCTH U Jp.), 3pUp Kak MexaHHuyeckas cpena ObUT IUIOX M NMPOTUBOPEYUB C
caMoro Hadaja (cBepXTBepJas cpe/ia, KOTOPYI0O HUKTO HE OIIYIIAET) U BBHICTYNAN B ()YHKIIUU

CIUJIONIHOM cpenbl BooOIe. OHM OTBEYAU CTaJNH «HE3PEJIOi» HayKH.

8 D10 OTHOCHTCS M K TEOPUSM OTHOCHTENBHOCTH, KOTOPBIE BBOJSAT JIOMOJHHUTENLHYIO CYI[HOCTH —
MIEpEMEHHYI0 METPHUKY, OHa JJ00aBIIsIeTCsS K COOTBETCTBYIOLINM pa3zeinaM (HU3MKH, CO3/1aBasi HX PEISITUBUCTCKHE
BapuaHTel. B OTO MmeTpuka BBITECHSET CHIIy TpaBUTAllM{, HO CHJIA TPABUTAIlMM HE BXOAWJIA B KaKOH-THOO
pa3zen Gpu3uKH, OHA IPOCTO MPHUOABIIACE K MEXaHHUKE, TIOATOMY HE IIPOXOAUT HAIl KPUTEPUH «3PETOCTH.
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B cBoeil crathe «OKBUBAICHTHBIE OMHCAHUA B (U3UKE B KOHTEKCTE MPOOIEMBI
peann3ma» UepHakoBa MBITAETCSI NPUMEHUTHb CTPYKTYPHBIH pealu3sM K ciaydaro
«OKCIEPUMEHTAIBHON HEeBecOMOCTH». OHa BBOAUT TPU TUIA «IKBUBAJEHTHBIX ONUCAHUI»,
KOTOpPBIE€ CBSA3BIBAET C TPEMs «3TallaMU TEOPETHUYECKOTO 3HAHMS», BBIIACISIEMBIMH €HO IO
KPUTEPUIO  YBEIUYCHUS TPYAHOCTH HKCIEPUMEHTAJIBHOTO TMOATBEPXKICHUS  TEOPHil.
«OKcIepyUMEHTaJabHas HEBECOMOCTb)» OTBEYaeT TpeTrbeMmy dTany. C ee TOYKHM 3peHus,
MOCTEAHSS SIBISIETCA XapaKTepHOW 4epToll COBpeMEHHOM u Oynyiied (U3UKH TepeaHero
kpad. C Hamed TOYKM 3pEHHUs, U TOHITHE «IKBUBAJICHTHBIX ONHMCAHUI» M BBEJCHHAA
KJaccu(uKaIus 3TanoB TpeOyeT cepbe3Hoil nepepaboTKH.

Bo-nepBeix, cpeau paccMarpuBacMblx UEpHAKOBOM <«3KBUBAJEHTHBIX OINMUCAHHUN B
buznke» cieayer pa3nuyuTh (PACKICUTh) HECKOJIBKO MPUHIIUIIUATIBHO Pa3HbIX TUIIOB.

1) Ectes cocraBnmsromue Marematuueckuii cimoil (B (3)) OSKBUBaJCHTHBIC
«MartemMaTHdeckue mpencrabieHus»:. Hpiorona, Jlarpamxka, [amunbrona-fkoOu B
kjaccuueckor mexanuke; lllpénunrepa, I'elisenOepra, B3auMoIeHCTBUS U Ap. B KBAaHTOBOI
MexaHuke, U T.i. OHU Bce omeeuarom 00HOU OHMOJI02Ul, COEPKAIIEHCS B MOACITEHOM CIIO€
COOTBETCTBYMOIIEro pazaena (usuku, ogauM u teMm xe [IMO. JloBoabHO 4acTo OAHO W3
MaTeMaTHYECKUX MPEJCTABICHUN HCIIONB3YETCs MPU CO3AAHUU HOBOTO pasfena (Qu3uku (B
MpOLIENypEe «3aTpaBOYHOM Kilaccuueckod wmoxaenu») [2; 3]. B omuux cioywasx 5To
raMIJIbTOHHAH (KaK B HEPEISTHBUCTCKOW KBAaHTOBOM MEXaHUKE), B APYTUX — JarpaHXHaH
(kaK B KBAaHTOBOW TEOPHUU TOJIs). YTBEPKAATh B CBSI3U C ITUM, UTO OJHO U3 MPEACTABICHUHN —
Herotona, Jlarpanxka, 'aMmunbToHa U T.1. — OoJiee riryOoOKoe, 4eM JApyroe, Kak 3To JejaeTcs B
CTaThe, MPEJCTABIIAECTCS HealeKBaTHbIM, XOTA Obl MOTOMY, YTO B IIEHTpE JieKaT Oa30BbIE
00wekThI (ITNO), a He MaTeMaTUYeCKue MPeCTaBICHHUS.

2) Korzaa roBopsT 0 «He100npe1eIEHHOCTH TEOPUH ONBITOM» UMEIOT B BULY
JIPYroe — 9TO pa3Hble OHTOJIOTHH JAIOT YKBUBAJICHTHOE OMKCAaHUE U 00bsICHEHHE (TIOCKOIBKY
pedb 00 OHTOJIOTHUSX ) SBJICHUS.

3) Pa3znuunblie uHTEpIIpeTallNK KBAaHTOBOM MEXaHUKHU (0 KOTOPBIX pedb MOHAET
HUKE) — 9TO aJbTePHATUBHBIC BAPHAHTHI OHTOJIOTUM, T.€. HEYTO MPOTUBOIIOJIIOKHOE TIEPBOMY
CIIyyYaro.

4) EcTp enie pa3nnuHble «McCaeq0BaTENbCKUAE TPOTPaMMBbI», KOTOPBIE TOXKE
MPEJICTaBIISIIOT aJIbTEPHATUBHBIE OHTOJIOTHH.

Uro KacaeTcsd HUCTOPUYECKHUX <«OTAllOB TEOPETUYECKOTO 3HAHUA», TO, CyAs IO
npuMepaMm, I@EpPBOMY THUIly OTBe4yaeT ciyd4aid 4 (34ech IPUBENEHBI Ppa3IUYHbIE
UCCIIEI0BATENbCKAE MIporpaMMbl). Bropomy Tumy orBewaer ciayuail 1. Tperuil ciydaid —
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ClIy4ail «3IKCIEpPUMEHTaJIbHOW HEBECOMOCTH». IJTO JEHCTBUTEIIBHO KayeCTBEHHO ApPYroi
ciayyail. OH, B COOTBETCTBUE C CYThIO MEPBOM METOAOJOTUYECKONU PEBOJIIOIIMU, OTBEYAET HE
Hayke, a HaTyp(huiaocoduu, HOCTPOCHUIO YUCTO YMO3PUTEIBHBIX (CTIEKYJIATUBHBIX ) MOJICIIEH,
HECMOTPSI Ha TO, YTO NEPBOJIEMEHTAMHU 3/1€Ch CTAHOBATCA HE APEBHHUE BOJA, 3€MJIS, BO3AYX,
OTOHb, & «CTPYHBI» WJIHM JpPyTrue CYHIHOCTH, U3o0peraeMblie ¢uzukamu. [IpuMeHHUMOCTh K
S3TUM TIOCTPOEHUSIM JaXX€ CEMaHTUYECKOr0O W OHTHYECKOrO0 CTPYKTYpHOIO peanu3ma
BBI3BIBAET COMHEHHUE, IOCKOJbKY W OHM I[PEANOJjaraloT  peaiM3alyi0 pe3ylbTaTOB
COOTBETCTBYIOILIUX CTPYKTYp TEOPUU B SMIIMPUUECKOM MaTepUase, a He YUCTO B yMO3PEHUH.
He yBepen, 4yTo MOXHO TOoBOpUTH 00 OTBEYArOIIEel UM pPEANTbHOCTH, MO KpaiiHel Mmepe, B
paMKax (U3UKH.

Ha ocHOBaHMM BBIIIECKAa3aHHOIO TPYAHO COIVIACUTBHCA C MHEHUEM aBTOpa O TOM 4TO
«OKBUBAJICHTHBIE TEOPHUH... MPEACTABISAIOT COOOM pa3IMUHBIE «IIPOEKLMMY...pEATLHOCTHY,
«WIeXKalleu 3a npeaesaMu SMIUPUUECKUX BO3MOXKHOCTEH yenoBeka» [1, c. 81].

B mnnaHe MCTOpPUYECKUX «3TAlOB TEOPETHYECKOrO 3HAHUS» Oojiee aJeKBAaTHBIMH HaM
MIPE/ICTABIISIETCS IEJIEHUE HA KJIACCUUYECKHI M HEKJIACCUYECKUU 3Tallbl M0 YKa3aHHOMY HaMH
BbIILIE KPUTEPUIO — I10 OTHOIICHHUIO K MEPEXOAY OT «HAIISIHBIX» OOBEKTOB M NpPUHIUIA
OUEBHUJHOCTU K HE <«HAIJSAJHBIM» OOBEKTaM M HESBHOMY THUIIy OIpEAeTeHHUs 0a30BBIX
MOHATHM (T.€. 10 U MOCJe TPEThel METOAO0JIOTHYEeCcKOl peBotonnn). Bo3MOKHO, cerogaHs B
NPUMEHEHUN K CIy4al <«3KCIHEPUMEHTAJIbHOM HEBECOMOCTH» MOXHO TOBOPHUTH O
«IIOCTMOJIEPHUCTCKOM» 3Tale, UMes B BUAY OTCYTCTBHE KPUTEPUEB KPUTHUKH U HPOBEPKHU
BBIIBUTAEMBIX TEOPETUYECKUX ITOCTPOCHUI.

He nymaro, 4To MOXKHO MCKaTh KpUTEPUU BBIOOpA MEXKAY STUMHU MTOCTPOECHUSIMH B JIOHE
¢mnocopun. Metomonorndeckre NPUHLUIBI, K KOTOPBIM OOpamaeTrcss aBTOp, BO3MOXHO,

HMCIOT CBOIO 3BPUCTUUYCCKYIO CUITY, HO Ha POJIb CTPOroro KpuTtcpusd 0T6opa NOTCHIMAJIbHBIX

TEOPHI1, OHU HE NOAXOJSAT.

4. I/IHTepnpeTaunn KBaHTOBOM MeXaHUKH B KOHTEKCTe l'lpOﬁJ'lEMbl pe€ajibHOCTH

OnmHO# M3 BaXKHBIX IUIOMIAJIOK 00CYKIEHHUS MPOOJIEMbI pealbHOCTH B €CTECTBO3ZHAHUU U
ke B MaTeMaTUKE OKa3bIBaCTCS WHTEPIIPETANHsS KBAHTOBOW MeXaHWKH. Cpel OCHOBHBIX
WHTEPIIPETAMi JOMUHUPYET KOMEHTareHcKasl, U3 KOTOPOM HMCXOIAT MHOTHE aBTopel [1].
A.1O. CeBanpaukoB u E.A.Mamuyp. BecbMa penbe(HO U3JIaraloT OCHOBY 3TOW KOHIIETIINHA U
nopoxaaemMbie €0 (uirocockue mpodsieMbl, B MEPBYIO O4YEpenb MPOOIEeMy peaTbHOCTH,
KOTOpasi 0COOCHHO SIPKO JaHa 4epe3 cropbl bopa m DUHIITEHA U M3BECTHBIE «ITAPaJTOKCHI

KBaHTOBOM MCXAaHUKHN», BOBJICKACMBIC B OTOT CIIOP.
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YroOsI JTyyllle MOHATh CYTh 3TUX MPOOJIEM, CPABHUM TPU CEMEICTBA «MHTEPIPETALIUI
KBaHTOBOH MeXaHuKH (160 BCe OHHM CyIIECTBYIOT BO MHOKECTBE BApPUAHTOB®), BbIIEICHHBIE
K.ITonmepom emie B 1930-x rT.

Bo-niepBriX, 3T0 Haubosiee MOMYISIpHAS “KoneHeazeHcKas” uHmepnpemayus, TAAEpPOM
KOTOpoi Obu1 obocHoBaBmmiicss B Komenrarene H. bop. Bo-BTopsix, mpoTuBocTosmias en
“anmukoneneazenckas” uwmepnpemayusi, BOKPYT KOTOpOW OOBEIWHWICS psAJ OTIOB
KBAaHTOBOM MEXaHMKM HEIOBOJBHBIX CBOMM JACTHINEM, JUACPOM 3J€Ch BbICTynal A.
OWHIUTENH.

B ¢unocodpun nHaykm oOcCyxkmaercs TaBHBIM O0Opa3oM 3Ta Mapa «UHTEPIpPETALnii»
(mapagurm), (GOpMHUPOBABIIUXCA B CIOpPE IPYr C APYroM. DTOT CHOp KOHIEHTPHUPOBAJICS

BOKPYT TpeX yKazaHHbIX B Tabiu. 1 Bompocos. [Ipu 3ToM KiIr04eBBIM SBIISUIICS MEPBBIA BOIIPOC.

WHTepnpeTauuna CywecTsyeT flBnaerca nm MonHa nn «HoBaA»
N1 cocTofiHME BEPOATHOCTHOE OMUCaHWe | KBAHTOBas MexaHWKa (T.e.
KBAHTOBOrO oTAeNbHOM ee popmynnpoBka
obbekTa MMKpPOYaCTULbI OKOHYaTesnbHa)?
06BEKTUBHO U NPUHLMMNMANbHBIM
He3aBWCMMO OT dbaKkTom KBaHTOBOW
nsamepeHun? MEXaHUKMN?
«KorneHz2az2eHcKaa» HET OA OA
«OHMUKOIMEeH2a2eHCKaA» OA HET HET
«meopuszu4eckan» OA OA OA
(«paboTatowmx GpUsnKos»)

Tabauya 1. Tpu cemelicmea «uHmepnpemayuli» KBAHMOoBOU MeXaHUKU

OviHmTeiiH u ero copatHuku (Ipénuurep, Jle bpoitne u ap.) HacramBamum Ha
MOJIO)KUTEIBHOM OTBETE Ha MEPBbI BONPOC M OTPULATEILHOM OTBETE Ha JBa MOCJIEIHUX.
OnHM yTBepXk)aaiu, yTo cioxuBmascs kK 1927 r. ¢popMmynupoBka KBaHTOBOW MEXaHHUKH HE
nosHa. CBOIO MO3UIMIO OHU BBIPA3HIU B BHJIE psAlla «I1apajloKCOBY», IKOOBI BO3HUKAIOIIUX B
npejiaraéMoi KoreHrareHuaMu (popMynupoBKe KBAHTOBOM MEXaHHUKH (KJIacCUYecKuil Habop

COCTOMT U3 MapagokcoB «komku Lpéaunrepa», «penykuuu (kosamnca) BOJIHOBOW PyHKIUN»

® Tak K JeTuIaM KOIEHIareHCKOro ceMeiicTBa s ObI OTHeC abCypaHylo (IIH30(pPEHNYECKYIO), HO IIHPOKO
00CYXIaI0LIYIOCs B TOCTIeIHEE BPEMSI «MHOTOMHUPOBYIO» HHTEIPETALIMIO.
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U MbICIEHHOro »HKcrepuMenta A.DunmreitHa, b. Ilogonbckoro, H. Pozena (JIIP)),
TOBOPAILUX, C UX TOYKH 3PEHHUS, O €€ HEMOJIHOTE U He3aKOHYeHHOCTU. C 3TOU JIMHUEH TECHO
CBSI3aHbl TMO3UTUBHBIE MCCIIEIOBATEIBCKUE IPOTPAMMBI IOCTPOEHUS AIbTEPHATUBHOU
KBaHTOBOI MEXaHUKH THUIIA meoputi ckpbimuix napamempos (1. bom u np.) u OIU3KUX UM 110
OyXy «cmamucmuydeckux unmepnpemayuiiy [9], a Takxke pasznudnasie Teopems (bemta u np.),
JTIOKA3bIBAIOIIHE OECIIEPCIIEKTUBHOCTh TEOPHIA CO CKPHIThIMU NapameTpamu [ 10, ri1. 5 u 6].

[IpuBepKeHIBI ~ «KONEHTareHCKOW»  «MHTEpIpeTalun»,  BBIABUHYTOM  Bopowm,
I'eitzen6eprom, bopHoMm, cumTaromieiics HauOoyiee MOMYJSIPHOM (€€ 4YacTo Ha3bIBAIOT
«OPTOAOKCAIIBHO»), HA000POT, JaBaJIM MOJIOKHUTEIbHbBIE OTBETHI HA JIBAa MOCJIEIHUX BOIpoca
Y OTPULATEIIbHBIN — HA MEPBBIN.

Tperbe cemeiictBo K. Ilommep BblgenseTr co CTOPOHBI COOOIIECTBA, dYepes
«paboTarounx (GU3UKOBY», KOTOPHIE CO3/1aBajii KBAHTOBBIE TEOPUH, HE 0OpaIas BHUMAaHUS Ha
CIIOPBI TIEPBBIX JIBYX TPYII BOKPYT YKa3aHHBIX «IapaJoKCOB» (OHHM YacTO MPOCTO HE 3HAIOT O
HUX). IM 4acTO MPUNHUCHIBAIOT TaK HA3bIBAEMYI0 «MUHUMAIbHYIO» (HEHOMEHAIMCTHICCKYIO
UHTEPIIPETAlINI0, B KOTOPOW OTrPaHMYMBAIOTCI MaTeMaTU4YecKuM (opMamu3MoM U
BO3MO>XHOCTBIO BBIUUCIATH pe3ynbTaThl. OJHAKO MOCieqHee HEBEPHO: (PU3UKU B KBAaHTOBOI
MEXaHUKE CIUIOMIb W PsSAOM pabOTalOT C  MOJENSAMH, KOTOPBIM IPHUIIUCHIBAIOT
OHTOJIOTMYECKHH, a He eHOMEeHOJornuecKkuii crtatyc. Ecnu cnegoBaTh 3aBeTy DWHINTEHHA:
«TBepao mpuaepKUBATHCSA OJHOTO MPUHIUIA: HE CIylIaiTe, 4To OHU ((PU3UKU-TEOPETUKU)
TOBOPAT, a Jyulle u3ydante ux aenctsus...» (O metone Teopetnueckoi ¢usuku. 1933), To
JUTSL 9TUX (PU3UKOB-TEOPETUKOB BBIPUCOBBIBAIOTCS YETKME OCHOBAHMS KBAaHTOBOM MEXaHUKH,
OTBEYAIONINE «TeopHU3NIECKOI» HHTEpIpeTanuu [2; 3], B KOTOPOH OTCYTCTBYIOT YKa3aHHbBIC
«MMapajiokcb» (IMO3TOMY OHM W HE YYacTBYIOT B COOTBETCTBYIOIIMX CIOpax) M HET
«TanHCTBEHHOCTW», Ha Koropyw ccbutaerca IlamoB [1, c¢. 180]. B Heill paercd
MOJIOKUTEBHBIA OTBET Ha BCE TPH Bompoca (Ha MEpBBIM — Kak y DWHINTEHHa, Ha JBa
MOCJIETHUX — KaK Y KONIEHTareHIIeB).

B «reopduznueckoil» nHTEpnpeTalii B LIEHTPE OKa3bIBAIOTCS nocmynamel bopna, a He
BoiHOBas GyHKuus (Y- Qyukums). [locmynamer bopna omeemcmeeHHbl 3a noseieHue 8
K8AHMOBOU MEXAHUKE 8ePOSMHOCMU U 30 COYemanue KOPnYCKYIAPHbIX U 80JIHOGLIX CEBOUCME.
Hmenno uz-3a omauyuii 8 ux opmyauposke u cyujecmeayem MHOMCECmeo «UHmepnpemayuily
K8AHMOBOU MEXAHUKU.

B «reopdusmueckoit» uHTEpIpeTauy, rie IPOBOJUTCS PA3TUYCHHE CIIO€B MOJEIH U
MaTeMaTuku (3), BOMHOBas (PYHKIMSI SIBIISETCS MATEMaTUYECKUM OOpa30oM COCTOSIHUS U HE

HUMECT CBOCTO (1)I/ISI/I‘ICCK01"O cMbIciia. OU3HMYSCKHUM CMBICTT COJACPIKUTCA B MOJCIIBHOM CJIOC B
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MOHITHUSX 00bEKTa (KBAHTOBOW YACTHIIBI MU «KBAHTOHA») U €ro cocTosiHui. COCTOSIHUE XK€,
KaK U B JIPYTUX paszjaenax (U3MKH, BHIPAKACTCS B MPOCTPAHCTBE M3MEPUMBIX BEIMYUH, HO
yepes pacnpeoesienuss 8epoamHocmell 3HayeHull COOTBETCTBYIOIINX U3MEPUMBIX BEIUYUH U
pPSA COBMECTHBIX pACHpEleNIeHUH BEPOSTHOCTEH  B3aMMOJOIOJHUTENbHBIX  BEIHMYMUH
(BXOJAIIMX B COOTHOIIEHHUs HeonpeaenenHocteil 'eiizentepra)l®. TlocneHrue oTBETCTBEHHBI
3a (a3oBble BOJIHOBBIC XapaKTEPUCTHUKU COCTOSHUS, 32 KOTOPHIE B MAaTEMaTHYECKOM CIIOE€
oTBeuaeT (a3a KOMILIEKCHOH BOITHOBOH (yHKIHH L,

I'nagnvim 6 nocmynamax bopua 3nech SBISETCS YTBEPKACHHE, UYTO 6 KBAHMOBOU
MexaHuke cocmosiHue usuieckoco obvekma onpedensemcs He 3HAYCHUAMH, a YKa3aHHBIMU
BBILIE PAcnpeoeeHUsMU 6epOSMHOCIEN.

Pacnipenenenust BEepoOSITHOCTEH — 3TO TO, YTO MOXKHO IOMEpPUTh, B OTJIMYUE OT
BOJIHOBBIX (DYHKLHUH, SIBISIOIIUXCS 3JIEMEHTAMH TUILOEpTOBa MPOCTPAHCTBA, T.€. CYyryoo
MaTeMaTUYeCKUMU OOBEKTaMH. YKa3aHHbIE paclpeiesieHUus] BEPOSITHOCTEH [UIsl CBOETO
U3MepeHusl TpeOyloT HE OJHOIO0, a JIOCTaTOYHO OJUHHOU cepuu akmog uzmeperull (310
CYIIIECTBEHHOE OTIUYME OT KJIACCUKH). 371eCh OJMH aKT U3MEPEHUS HE MOXKET MPEICTaBIATh
COCTOSTHUS (32 UCKITIOYEHHEM OCOOBIX CIy4aeB «COOCTBEHHBIX» COCTOSIHUM). A pa3 Tak, TO B
cinyqae «kota Llpeaunarepa», 4ToObI 3aUKCHPOBATH COCTOSIHUE (KOTOPOMY COTIOCTaBIISETCS
BOJIHOBAsI (DYHKIIHS), MBI JIOJDKHBI IIPOBECTH CEPHUIO OTBITOB, B KAXIOM M3 KOTOPBIX, KOT, KaK
U TOJO0XeHOo, Oymer 51ubOO XUB, TUOO MEpPTB, T.6. NAPAOOKC cCywecmeyem moJIbKo 8
KoneneazeHckou unmepnpemayuu. To e UMEET MECTO M B MBICICHHOM OJKCIEPUMEHTE
Oitamreitna-Ilogoneckoro-Pozena  (OI1P), mpuBogumom  E.A.Mamuyp.  Umeercs
JIByX4acTUYHasi CUCTEMa B «I1€PEMYyTaHHOM», T.€. CYIIIECTBEHHO JIByXUaCTUYHOM COCTOSIHHUH,
KOTOpPOE€ HE pachajgacTcsl Ha J1Ba OJIHOYACTUYHBIX, KaK ObI JaJeKO HHU YJIETENH JIBE YaCTUIIbI
Ipyr oT japyra (3TO CYIIECTBEHHO KBAaHTOBBIM J(PQEKT, CBSI3aHHBIA C MPUHIIUIIOM
TOKJIECTBEHHOCTH YaCTHII, KOTOPHII BBOAWT B KBAHTOBYIO MEXAaHHMKY JJEMEHT Xoiu3Ma). B
CHJIy 3aKOHA COXPAHEHHUS HMITYJbCa, MOMEPUB UMAYIbC OJHOM YacCTHIIbI, MOXHO Y3HAaTh
TOYHOE 3HAUYE€HHE UMIyJbca Apyroil. [lomepus TouHOE non0ICEHUE Y NPYTON, MBI TTOJIYYUM, C
TOYKHM 3peHUs] DUHIITEIHA, HapyIIeHUe MPUHIIMIA HeolpeAeleHHocTu. Ho 3ToT mapamokc

CYHICCTBYCT TOJIBKO B paMKaxX KOIICHIar €HCKOI HUHTCpIpCTALIUH. B «TeOp(I)I/I3I/I‘-ICCKOI7I»

© 310 wu3Mepserca B «TOMOrpaMUECKOM» METOJE, KOTOPBIH IPEANIONAraeT CEpUH M3MEPEHHUH

B3aMMO/IOTIONTHUTEIBHBIX BeIM4HH (cM.: [11; 12] u npyrue paboTsl, ykazaHHbie B [ 13]).

1 Onna u3 cnenuQUYECKUX YEPT KBAHTOBOW MEXAHMKH COCTOMT B TOM, UTO 3JIECh HET MPOCTOTO CIIOKEHHS
BEpOSITHOCTEH. B MaremarHueckoMm ciioe 3TO BBIpa)kaeTcst B TOM, YTO MaTeMaTHYeCKHMM O0pa3oM COCTOSHHSA
KBaHTOBOTO OOBEKTA SIBISIOTCS HE BEPOATHOCTH (WM paclpelesieHUs BEpOSTHOCTEI), a BOJNHOBas (yHKIHS,
KBaJIpaT KOTOpPOHM jaaerT BepositHocTH. [loaTomy, ¢ jerkoil pyku ne Bpoiins, ee vHOrIa Ha3bIBalOT «BOJHOM
BEPOSATHOCTH» WM «aMIUIUTYIOW BEPOSTHOCTHY» U 3TOMY IBITAIOTCS MPUINCATH PU3MIECKUI CMBICI.
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UHTEpIpEeTallid COOTHOLICHHE HeompeneneHHocTe ['eiizenOepra OTHOCHUTCS HE K
U3MEPEHUIO, @ K COCTOSIHUIO (CM. €r0 TEOPETUYECKUH BBIBOJ), a CJIEIOBATEILHO €r0 HAaJo
OTHOCUTb, B CJIy4ae HM3MEpPEHUs, HE K OJHOMY, a K JUIMHHOM CEpPUM AKTOB M3MepeHHs. B
HOCJIETHEM Cllydae COOTHOLIEHHE HeonpeaenaeHHocTel ['eiizenOepra OyaeT UMeTh MECTO U B
OIIP-3kcniepuMeHTe.

B konue 20 B. OIIP-skcriepuMeHT niepemiesl M3 pas3psla MBICIEHHBIX B paspsi
peanbHbIX. HO u310XKEHHE SKCIEepUMEHTAIBHBIX paboT HarpyXeHO KOINEHIareHCKUM
BUJCHUEM W, KaK IPaBUJIO, BKIIIOYAET MPECIOBYTHIH «KOJUIAIIC BOJHOBOW (QyHKuuu». Eciu
OUHCTUTH SKCIIEPUMEHTAJIBHBIE JAHHBIE OT 3TUX WHTEPIPETALIMOHHBIX BKINOYEHHUH, TO HX
pE3yJbTaThl HE BBIXOAST W3 KOPPEKTHOIO KBAHTOBOMEXAHWYECKOIO OIMCAHMS, IJI€ HET HU
«KOJIJIaTrica BOJIHOBOM (DYHKLIMH», HU KOIEHIAareHCKUX TpyaHocTed. To ke OTHOCHTCA U K
UCIIOJIb30BAaHUIO «II€PEIyTaHHbIX COCTOSHUI B «KBAaHTOBOM KpUNTOTrpapuu» U «KBaHTOBOM
KOMIIBIOTEPE», 3TO MCIOJIb30BAHUE HE TpeOyeT BhIXOJAA 32 PAMKH CTAaHIAPTHOM KBaHTOBOM
MexaHuku [2; 3].

Ecnn yOpaTh CCBUIKM Ha KOINEHIAareHCKYK) WHTEpPIpPETaluio, TO B IPUBEICHHBIX B
COOpHUKE CTAaThsX €CTh CBOU Ba)KHBIC TEMBI.

E.A. Mamuyp B cratbe «VHTepmperanus KBaHTOBOW MEXaHUKU B CBeTe IpoOieM
peanmu3May o0cykaaeT Ha (OoHE KOIEHTareHCKOH MHTEPIPETalliy CTPYKTYPHBIH peanusM,
0JIM30CTh K HEMY THIIA 00CYKICHHsI TEOPUH JIeMEeHTapHbIX YacTull [ eiizen6eprom.

AJO. CeBanibHUKOB B cTaTbe «OHTOJOTHMsSI KBAaHTOBOM MEXaHUKH, WINM OT (DU3MKH K
¢unocopum» MNPOBOIUT aHAIU3 CHOCO0a CYIIECTBOBaHMS OOBEKTa, KOTOPBIM o00sazaeT
BEPOATHOCTHBIM TMOBeAEHHEM. /JlJii 3TOro OH HCHOJB3YeT AapUCTOTENIEBCKUE IOHATHS
BO3MOXHOTO M JAEUCTBUTENBHOro: «KIIO4eBBIM Al HAc SBISETCS... MOHATHE «OBITHE B
BO3MOXKHOCTHY» (dvvaul)» [1, c. 134], «xoTopoe ecTh «Hayauo JBUKECHHS, KOTOPOE
KOPEHHUTCS B MHOM M CaMO €CTb MHOe»», LUTUpyeT oH Apucrorens [1, c¢. 137]. «Punocopus
npupoasl Craruputa — 3710 dunocodus rmporecca, a €me TOYHEEe CTaHOBJICHHUS,
ocywecmenenusi... Takas gunocodus 6azupyercs Ha 0c000i OHTOIOTUH. .. JIJIst TOTO, YTOOBI
ONKCaTh NMOABMKHOE, HY)KHA MPuada NOHITHI: He00X00UuMoe — 603MOIHCHOE — AKMYATbHOE.
Bo3smoxHoe B 3TOl cxeme siBisercs «cpeanum dieHom» [1, c. 131]. Oto dunocodckoe
oOcyxJeHue, ¢ npuBjedyeHueM uae Xaigerrepa U HEOTOMUCTOB, C OJHOW CTOPOHBI, U
Oeiinmana, Poka u Apyrux (U3UKOB, — C JPYrod, a TaKKe OTCHUIKA K OCHOBHBIM
MIOJIO)KEHUSAM KOINEHTareHCKOM MHTEepHpeTanuy, K NpuHOUNY Maxa M MCXOAAIUM U3 HETOo
noctpoenusaMm 10.C. Biagumuposa, — ¢ TpeTbell, npuBoAUT CEBAIBHUKOBA K «TJIABHOMY

YTBCPKACHUIO», UTO «KBAHTOBAsA MCXaHHWKA OIMUCBIBACT paJUKAIIbBHO UHOE. Kax HayKa, TaK U
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¢miocopuss (HOBOeBpomeiickas!) Ha OSMIMPUYECKOM MaTepHaje KBaHTOBOW TEOpHUHU
CTOJIKHYJIaCh C T€M, YTO HHKaK paHee He omuchiBana. M moka 3To He OyIeT 0CO3HAHO, HE
OyneT W TIOHMMaHUs KBaHTOBOM MexaHUKH... (OHa) TpeOyeT paauKaabHO HHOTO
MeTapU3NYECKOro MbIUIeHus... KBaHTOBas MexaHMKa YTBEP>KIAET, YTO KBAHTOBBII OOBEKT
CYIIECTBYET [0 TMPOCTPAHCTBA M BPEMEHH... Pa3BepThiBaHUE... TOHATUS «OBITHE B
BO3MOXHOCTH», €r0 SKCIUIMKAlWs, MPUMEHHUTENBHO Kak K (u3MKe, Tak M MeTapu3uke
TpeOyeT KauyeCTBEHHOI'O MEPEOCMBICIICHUSI TAKMX KJIIOUEBBIX MOHATUN COBPEMEHHON HayKH,
KaK BpeMsl, IPOCTPAHCTBO M MPUYMHHOCTH 0cobeHHO» [1, ¢. 139-140].

[Tpu3bIB K MOMCKY HOBOH (pU3MUYECKOW pPEaNbHOCTH, HO HE BBIXOJS TaK JAJEKO W3
obmactn ¢usuku, coxmepxkurcs U B crathe B.J[. DpekaeBa «IIpoGnema Qusmueckoi
OHTOJIOTHM». ABTOp 03a004eH TIOCTPOCHHWEM KapTHHBl MHpa U  MPUHAIICHKHUT
JEMOKPUTOBCKOM JIMHUM TIOMCKA TIEPBORJIEMEHTOB MHUPO3JaHUsl (Mbl K€ HMCXOAUM W3
apUCTOTENIEBCKON JIMHUM — ECTECTBEHHBIE HAYKH CTPOSIT T€OpUH siBiieHu [2, ri1. 9]). Ha atom
IOyTH €r0 BHUMaHUE COCPENOTOYEHO Ha TEOPUHM OTHOCHUTEIHHOCTH M KBAaHTOBOW MEXaHHUKE.
OH HCXOIUT W3 OYEHb MPABUIBLHOTO BOHpoca (KOTOPHIA Mbl Obl HE OTrpaHUYMBAIU
IUTAHKOBCKUM MaciuTabom [2]): «MoKHO 1 AJi ONHUCaHUs MPUHLIUITHAIBHO HOBOTO YPOBHS
peaTbHOCTH, KOUM, MpPEXAe BCEro... sBIseTcs BceneHHas Ha IUIAHKOBCKOM MacmiTade,
UCTIOJIB30BaTh OHTOJIOTHIO <«IIPEABIAYIINX» YPOBHEH pPEaTbHOCTH, B YaCTHOCTH, YPOBHS
9JIEeMEHTApHBIX YacTHIl... M TeM Ooliee Makpockonmuueckoro ypoBHsA?» [1, c. 85]. K
COXAJICHHIO, OH HE MPOBOAMT KPUTHUYECKHUH aHaIM3 3TOr0 BOIPOCA, a cpa3y INbITaeTcs
HAI[yTIaTh 3Ty HOBYIO OHTONOTHIO. OH TpeiaraeT «paclimpuTh ColIepKaHue (HU3NIeCKOn
oHTOoJOTMMY [ 1, c. 85], mepedokycrpoBaB ee ¢ 0OBEKTOB Ha CBOMCTBA U 3aKOHOMEPHOCTH |1,
c. 93]. Ocobble HazmexIpl OH BO3JIaraeT Ha MOUCK «0ojee CIOXKHOTO MPEACTAaBICHHUS O
IPOCTPAHCTBE U BpeMEHN». B kauecTBe MOJITBEPKACHUS 3TOrO T€3UCa OH MPUBOAUT, UCXOS
U3 CBOEr0 BKyCa W BHJIEHHUS, MHOTOYMCIICHHbIE «HEPEIIECHHBIE)» BOMPOCHl U3 Pa3HbIX

oOnacteil, OT HEPEIATUBUCTCKON KBAaHTOBOM MEXaHUKHU (B KOIEHTareHCKONW MHTEpPIpETalin)

JI0 TEOPHH CYIIEPCTPYH.

5. HapaucouninHapHas peajJbHOCTh

WutepecHoit  temoit  cOopHuka [1] mpeacraBnsieTcss  BBIIGICHHE  OCOOOIA
«IIPOMEXYTOUHOI» (HO HE «CHUHTeTH4ecKoi») [1, c. 345] rpynmnbl AUCUMIUIUH, B KOTOPYIO
BOIILTU TEOpHsl KoJieOaHUii, CHHEpreTHKa, KHOepHeTHKa 1 Teopus cucteM. OJUH U3 aBTOPOB
(A.A KpyiianoB) Ha3BaJl 3Ty TpyNNy «TPAHCIUCIUIUIMHAPHBIMU UCCIICOBAHUSIMIY, IPYTOM
(0.}0.Kanuauna) BbIAENUI 3Ty 00OJIACTh KaK  «HAJAUCHUIIIMHAPHYIO», YTO  MHE
npeacTaBisieTcs 6onee ajgekBatHbIM [ 14]. Creniuduika 3Tol 0061acTH COCTOUT B TOM, YTO OHA



90 Vox. dunocodckun xypHan. Boeinyck 20 (MoHb 2016)

MMEET OTHOILIECHHE K PAa3IMYHbIM HayKaM W UX pas3feliaM, HO, B OTJIMYHME OT MaTE€MaTHKH,
npeanojaraeT peanusanuio (He uHreprnperanuio [1, c. 346]) B sMIUpUUYECKOM MaTepHuaie
TOW WIM WHOW HayKh. B 3TOM «IpOMEXYyTOYHOCTB» 3TOH obmactu. McTopuuecku mnepBoi
TaKOM HAyKoOW cTaja Teopus KosieOaHUil M BOJIH, KOTOpas paccMaTpHBaia KojeOaHus B
MEXaHHUKE, OJJIEKTPOJMHAMHUKE, XUMHYECKHX peakUUAX, HKOJIOTMH M JAp. AHaJIOTHYHas
CUTyallusi MMEeT MECTO B CHHEPIreTUKe, KOTOpas BO MHOIOM SBJISIETCSI JUTEM TEOPUU
HeJMHeHHbIX KoneOanmii. B [14] (moBTopeno B [3]), rae mpomucaHa CTPYKTypa OCHOBaHUMA
CUHEPreTUKHU, TOBOPUTCS, YTO 3TO KAYECTBO CBA3AHO C TEM, YTO, B OTJIMUUE OT KIACCUUYECKUX
€CTECTBEHHBIX HAyK ((U3MUKU, XUMHUH), pa3[esibl KOTOPBIX CBS3aHbBI C ONPEIEICHHBIM THIIOM
MpoLIecCOB (ABMKEHUI) U OOBEKTOB (3TO MOXHO Ha3zBaTh «cyOcrpaHocthio» [1, c. 316]),
TEOpHsl KoJIeOaHWH M CHHEPreTHKa W3y4daloT Ouxamuyeckue (POpMBI U CTPYKTYpbl (OHHU
3a1a10TCs BMKEHHEM) U HUMEIOT Jej0 ¢ TUIaMHu (opM ABMKEHHI'?, a He ¢ KOHKPETHBIMU
TUTIAMH JBWKEHUH. OTO CBOWCTBO s HAa3Bal «HAAMCIUIUIMHAPHOCTHIO» [14], 9TOOBI
OTJIMYUTH OT MEXIUCIUIUIMHAPHOCTU TUIIA TOW, YTO UMEET MECTO B (PU3UYECKOM XUMHUU. ITa
HAJJIMCUUIUIMHAPHOCTh HE SBIseTcs (HU IO CyTH, HM 1O HUCTOpUU (PopMHpOBaHUS)
«00001IeHreM Ppa3UYHBIX TUCHUILUIMHY». B cucteMHOM mnoaxozae, 0a30BBIMH MOHSTHSIMHU
KOTOPOTO SBJISIOTCS AJIEMEHTHI, CBSI3U U CUCTEMA C €€ CBOMCTBAMHU Mbl HMEEM aHAJIOTUYHYIO
CHTYaIlMIO 1O OTHOWIEHHIO K CTPYKType, a He mporeccy™. Jlymaro, uto KubepHEeTHKa, KaK
Hayka 00 ynpaBjieHMH U OOpaTHBIX CBS3SX, 00J1a/1aeT TEMH K€ KaUeCTBAMM, HO B OTHOLIECHUU
TEXHUYECKUX HayK. To, 4YTO HEKOTOpble KHOEPHETUYECKHE MOJIEIN HCIOJIB3YIOTCS B
OHOJIOTUH, CBSA3aHO C TE€M, YTO HAYKH O >KMBOM MPHUHIMIHUAIBLHO OTIMYAIOTCA OT HAyK O
HEXMBOM. B Haykax o )KMBOM U B Haykax 00 0O0IIecTBe MOSBISETCS 1eeBasi IPUUUHHOCTD U
noHsTHe (QYHKIUU U OpraHa. DTH KayecTBa 4YacTO MOJCIHUPYIOTCS C TMOMOIIBIO MoAemneit
TEXHUYECKUX HaAyK, oO0Jajalolux JTUMHU dJeMeHTamu. KubepHeTHka CXBaThIBaeT
YIPaBIECHUYECKYIO PEAIbHOCTb.

Ho MHE KayKkeTcs, 4TO noso6Has «HAAUCHUTUTMHAPHOCTH)» (v
«TPAHCANUCUUIUIMHAPHOCTBY, XOTA 51 Obl 3TOT TEPMUH OCTaBUJ JUIsl JPYTOro) HE MOXKET OBbITh
OCHOBaHUEM JUISl YTBEP)KICHHM, YTO 3TU HAyKH BCKPBIBAIOT 00Jie€ YHUBEPCAJIbHBIM CIION
peansHocTH (A.A Kpymasos, ¢. 332 u nanee)'®. ITostomy To, uTO 3Ta 06IACTH OKA3BIBAETCA
«HE BIIOJIHE NTPU3HAHHOW B CBOEM VHUGepcanbHom craryce» [1, c. 318] aBndercs anekBaTHON
peakiueit cooOmiecTna.

HeanexBaTHbIM MHE NpPEACTABISIETCS M TOUCK AHAJOTMKA C KBAHTOBOM MEXaHUKOU
(ocoboit ponmM u3MepeHHs) W BTUCKMBaHME JSTOW 00JacTd B  MOCIEI0BATEIbHOCTD
«KJIaccuyeckass — HeKJlaccuueckas (KBa3MKJIaccHyecKas) — IIOCTHEKJIAacCHYecKas» Hayka
(2.10.Kanunun). Heknaccudeckass Hayka, CyTh KOTOpoW — paboTa ¢ HEOYEBUAHBIMH (HE
«HarnsgaeiMu» [1, ¢. 341]) oObeKTaMu HaYWHACTCS C DJIEKTPOMAarHUTHOTO Toyis MakcBeria

2 B reopunm numHedHBIX KoneOaHHl «Oa30BBIMU JMHAMHUYECKAMH JJIEMEHTAPHBIMH OOBEKTaMUY,

3aJJAlOUIMMHU «IUHAMHYECKYIO OHTOJIOTUIO» SIBIISIOTCS KOJEOAHMSI M BOJIHBI (FapMOHHMYECKHE, Yepe3 KOTOpPbIe
BBIPAXKAIOTCS C TIOMOIIBIO Pa3JIOKEHUs B PSIbl MM MHTErpajisl Pypbe ocTanbHble KojieOaHus U BOJIHE) [1, c.
343-344])

13 K tomy ke TuMy cieyeT, M0-BUAMMOMY, OTHECTH U YNOMAHYThIE A.A.KpyIIaHOBbIM HapOXkIAIONIHECs
PUTMOJIOTHIO, CHMMETPHOJIOTHUIO, 3KcTpeMoioruio [1, c. 331].

14 Tem Gonee, 4T0 y HETO MPOCMATPUBAETCS OIKOHOBCKMH B3IVl HA PA3BUTHE HAYKU KAaK BBISBIIEHUE
3aKOHOMEpHOCTeH Bce Oojee TINIyOOKOrO YpOBHS (3TO OTHOCHTCS W K <IECTHHIE OBITHS» W K
MPOTUBOTIOCTABIISIEMON €l «TUMOTe3e OJHOPOAHOro Muposmanus» [1, ¢. 332]), uto mocne FOma, Kanrta u
MOCTIIO3UTUBHU3MA TIPEJICTABIISETCS BECbMa COMHHUTEIIbHBIM.
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(Dapanes-MakcBemnia). BxiroueHue onepanuii u3MepeHuss B TPYIINY OJAHOBPEMEHHO
ONpelesieMbIX TOHSATHUI B paMKax HESBHOIO THIA ONPEJICICHUs MPOUCXOJUT B
AJNIEKTPOJIMHAMUKE CIUIOIHBIX cpen [2]. IMeHHO ¢ 3TUM ciay4yaeM, a HE C KBaHTOBOM
MEXaHHUKOW, CIEAYyeT CpPaBHHUBATh «OIpPEIEICHHE COOCTBEHHBIX YacTOT KoyeOaTelbHON
cuctemsi» [ 1, c. 348].

Huuero «mapagokcanpHOro» B 3THX Haykax HeT. OHM HPOXOAST CTaHIAPTHBIE IS
MHOTUX HayK (a3bl: pocTa U BEephbl B CBOM O€3rpaHUYHbIE BO3MOXKHOCTH, T.€. BOZMOXHOCTh
omucath Bee (kak y Jlammaca ¢ MeXaHMKON)™®, MOTOM MPUXOANT YCHOKOEHHE M OCO3HAHHE
CBOUX TPaHHUIL.

6. Peas1n3m B MaTeMaTHKe
AKTyalTbHOCTB TTPOOJIEMBI peaju3Ma B MaTeMaTHKe XopoIio chopmynupoBanu JPBuir u

Xepir: «boJBIIMHCTBO U3 TEX, KTO MHCAJI 10 3TOMY BOIIPOCY, MO-BUAMMOMY, COTJIACHO B TOM,
YTO THIHYHBIA PAOOTAIOMMK MaTeMaTUK SBJSICTCS IUTATOHUKOM IO pabodMM JHSIM |
dbopManucToM MO BBIXOAHBIM. JlpyruMu clioBaMu, KOTJa OH 3aHSIT MaTEeMaTHKOW, OH
yOeXIeH, YTO UMEET JeJI0 C OObEKTHUBHONW PealbHOCThIO, CBOWCTBA KOTOPOW OH U MBITAETCS
onpeaenuTs. Ho korma ot Hero TpeOyroT GriocopcKoro OCMBICICHHS 3TOH PEaTbHOCTH, OH
HAxXOJIUT, YTO MPOIIE JeaTh BHUJ, YTO OH, B KOHEYHOM UTOre, HE BEpUT B Hee» (MPUBOIUTCS
o [15]).

B cratesax B.S. [lepmunosa u B.A. baxkxanoBa, 0COO€HHO y MOCIIEIHET0, JaHO XOpolIee
MPEACTABJICHHE O MAaTeMAaTHYE€CKOM peaju3Me, 37eCh JaeTCsl KPaTKHM, HO HIMPOKHIl 0030p
pa3IMYHBIX BapHaHTOB MaTeMaTH4ecKoro peanusma ot Ilmarona mo 20 B. DTO mo3Boiser
OoJsiee penbeHO MOCTAaBUTh TPOOJIEMY PeaTbHOCTH 10 OTHOIICHUIO K MaTeMaTHKE U Ha TOM
¢done pazBepHyTh cBOi BapuaHT peanusma: C.H.J)KapoB myreM pa3BeneHus: MOHITHI ObITHUS U
peanbHOCTH, B.A.bakaHOB omnupasch Ha COBPEMEHHBIE HATypPaIUCTUYECKUE BEPCUU
peanusma, a B.S.IlepmuHOB Ha ocHOBE cMMOMO03a KAaHTOBCKHUX KaTeropuil (anmpuopHbIX GopM
paccyika) 1 MapKCOBOU JI€ATEIIbHOCTH.

«KroueBoil Bompoc, KOTOPBIA pa3fensieT pealu3M U aHTHpPEaJu3M — 3TO BOMPOC O
MOJIyCe€ CYIIIECTBOBAaHUS JIOTHUKO-MaTeMaTHUeCKUx o0bekToB» [l, c. 268], - TOBOpUT
B.A.baxanos. «JIoruko-MareMaTH4eCcKOE€ HCCIEIOBAHUE C MO3UIMN IUIATOHU3MA SIBIISETCS
OmKpbimuem COOTBETCTBYIOIINX OOBEKTOB U UX CBOMCTBY [1, ¢. 269]. «B 3TOM c™mBbICIe T10A
MaTEeMAaTUKOW TIOHMMAIOT HAayKy O CTPYKTypaxX, TMOpSAKE W OTHOIICHHSX, BO3HUKIIYIO B
MpOIIeCCe Pa3BUTHS MPAKTUKH BBIYUCICHUN, U3MEPEHHA M OmHUCaHus (QopM peaabHBIX U
a0CTPaKTHBIX OOBEKTOB M OTHOIIEHWH MEXIy HHMHU M OCHOBAaHHYIO Ha JIOTHYECKHUX

JI0OKA3aTelIbCTBAX M YMCICHHBIX BBIKIIaakax» [1, c. 270].

15 MimenHo cros1a s 6bl OTHEC «YHUBEPCANILHBIN 3BOJIOLIMOHU3M.
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«AHTHpeanu3M (M €ro pa3HOBHIHOCTM B BHJIE€ HOMHMHAIM3Ma) B OOIIEM ciydae
CKJIOHHBI CBSI3bIBaTh JIOTMKO-MaT€MaTHYECKOE MCCIEI0BAaHUE HE C OTKPBITUEM, a C
KOHCmMpyuposanuem 0OBEKTOB M UX CBOMCTB... MPUYEM B KpaHUX CIy4asX CEMaHTUYECKUE
COOOpakeHHs, OTHOCSIIMECS K TMOHSATUIO (MaTeMaTH4eCKOW) HCTUHBI, MOTYT 3aMEHSTHCS
aIbTEPHATUBHBIMU CHUHTAKCHMUECKHMH, THUIIAa CBOWCTB HempoTHBOpeuuBocTu» [1, c. 272].
CoBpemeHHbIN  aHTHpeasn3M  bakaHOB ~ CBSI3bIBAET € KOHCTPYKTMBHU3MOM U
KOHBCHIIMOHAIM3MOM, IIEPEUHUCIIAA MHOXKECTBO €ro pasHoBUaAHOCTEH [1, ¢. 280-281].

Crnop peanusMma u antupeanusma baxkaHoB npejiaraeT pemuTh ¢ TOMOIIbIO BBOAUMON
UM «HJieeil TPOWHOW JIeTepMUHALUN», B KOTOPOW «KOTHUTHUBHBIE CIIOCOOHOCTH CyOBEKTa
JIOTUKO-MAaTEMaTU4YECKOr0 IO3HAHUS ONPEIEISIIOTCS HE TOJIbKO €ro (Hacrosmed u
MPEIIECTBYIONIEH) NesATeNbHOCThIO, HO M €€ OWOJIOTMYECKON MpenonpeeieHHOCTbIO,
JBOMHON (BHEIIHEW W BHYTpEHHEH) nerepMuHanued ncuxukm» [1, c. 284]. Dta «TpoitHas
JETEPMUHALUSA»  JEATENbHOCTH, «BHEIIHEW» OMOJOTrMYEeCKOW HBOJIOLIMU B JyXe
HBOJIFOLIMOHHOW 3MHUCTEMOJIOTUU U «BHYTPEHHEN» CTPYKTYpPhl MO3Ia ONPEAEISAIOT «IIaTTEPHBI
B cMbiciie M.Pe3Huka», KOTOpble, Kak OBUIO YKa3aHO BBIIIE, «IPEICTABISIOT COOOM
OasucHble. JJEeMEHTapHble O00pa30BaHUA, KOTOpble (QOPMHUPYIOT MaTEMaTUYECKYIO
peansHOCTBY [ 1, c. 283].

ba)kaHOB pUBOAUT psiJi COBPEMEHHBIX JAAHHBIX 110 UCCIEAOBAHUAM (PU3UOJIOTUN MO3Ta,
MOBE/ICHUS MJIQJICHIIEB M >KUBOTHBIX, CPAaBHUTEIbHOW JTMHTBUCTUKH, TOBOPSIIUX B IMOJIb3Y
TOTO, YTO «IIPEACTABIECHUS O YHUCIE OHTOTEHUTEYECKH OOYCIOBIEHBI M HE 3aBUCAT OT
A3BIKOBBIX ~ cmocoOHocTei» [1, ¢.286]. OHH  «ompedensoT  «4yBCTBO  YHCIAY,
«IIPOTOMATEMATHUECKYI0 UHTYUIIMIO», & JIOTMKO-MaTEeMaTHUECKUE S3bIKM OKa3bIBAIOTCS KaK
Obl Ha/ICTPOMKON, BTOPBIM ATAXKOM HaJl TEMU HEMPOOHOJIOTHUECKUMH CTPYKTYpaMH, KOTOPbIE
B pe3yJibTaTe CHHTE3a JJaHHBIX BOCIPHATHS M BHEIIHUX KOH(UTIYypalui B KOHEYHOM cUeTe
IIPEIONPENEIIAIOT KOMIIOHEHTHI MaTEMAaTUYECKOM peanbHOCcTU. KpoMe Toro, n cam xapakrep
YEJIOBEYECKOW JeATENIbHOCTH Yepe3 CBOM HOPMAaTUBHBbIE KOMIIOHEHTBHI OIIpE/IeIeHHBIM
00pa3oM BHOCHUT CBOIO JIETITY B (POPMHUPOBAHUE OOBEKTOB ITOM peambHOCTH» [ 1, ¢.289].

B oOmieM, 3Ty KOHLEMIMIO, HABEPHOE, MOXXKHO OTHECTU K JOBOJIBHO MOMYJISIPHBIM B
NOCJIEIHEE BpEMsl «HATypaIMCTUYECKUM» KoHuenuusM [15]. OnHako, MHE IpencTaBiseTcs,
YTO XOTSI COLIMOKYJbTYpHbIE ()aKTOPhI HAJCTPAUBAIOTCSA HAJl OMOJIOTMYECKUMH, HO, KaKk U B
cly4ae  fA3blKa, HMEHHO COIMOKYJIbTYPHBIE OINPEAENSIOT  CHEHU(PUKY  ueloBeKa
(Omosnoruueckue SBISIOTCS JUIIb BaXKHBIMH YCIOBHSIMHU). MHE Ka)KeTCsl, YTO BOIIPOC O TOM,
PO YTO MaTeMaTHKa M HACKOJIbKO HETPOU3BOAHBI MAaTEeMAaTHUYECKUE OOBEKTHI OTHOCUTCS KO

«BTOPOMY ITAXY» U IIOTOMY B CTATHEC OCTACTCA OTKPBLITHIM.
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Konuenuus IlepmuHOBa HE OTHOCUTCS K HaTypanucTHYecKuM. McX0MHON TOUKOM 3TOTO
BapuaHTa SBJIAIOTCS anpuopHble GopMbl — KaTeropun — VM.Kanta u moHaTue AeaTenbHOCTH
K.Mapkca. ABTOp mHbITaeTcsi ONEpeTh IE€PBOE HAa BTOpPOE, 3a CYET 4YEro MeperTH oT
KaHTOBCKOI'O TPaHCLEHJCHTAIbHOIO (KAaKOBBIMH Yy HEro SABISIOTCS anpuOpHbIe (HOPMBI,
BKJIIOYAsl KATETOpUH) K TPAHCLIEHJAEHTHOMY, «K IIO3HAHUIO MHpa caMoro 1o cede» [1, c. 242].
Kareropumu, cornacHo [lepMHHOBY, COCTaBISIOT OHTOJIOIMUYECKYIO PEAJILHOCTD, HA KOTOPYIO U
onupaercsi MaTeMaTtuka. Tak apupMeTHKa BBIBOAUTCA UM U3 «OHTOJOTHYECKOr0 Pa3/ieleHus
€IMHOTO0 U MHOTOrO», pacCMaTpUBAEMbIX KaK «HEOOXOIMMBIX JIEMEHTax JeATeIbHOCTHON
onronorumn» [1, c. 245].

«ApudmeTnka HE OTpPAKEHHE MPEIMETHOTO MHpa (Kak y SMOUpukoB. — A.JL) u He
cucreMa YHUCThIX (GUKIMM (Kak y KOHBEHUMAIUCTOB M (opmanuctoB. — A.JL.): B ocHOBe
OIpe/ieNIeHus Yuciaa U apu(PMETUKHU B LIEJIOM JIS)KUT OHTOJIOTUYECKOE MPEICTaBIEHUE O CBA3U
€IMHUYHOCTH WM MHOXXECTBEHHOCTH, BBIPAOOTaHHOE JEATEIFHOCTBI0 M HUMEIOIIEH uis
CO3HAHMS cTaTyc OE€3yCIOBHOW WCTUHBI... MOHATHE YMCIA JIaHO YEJIOBEYECKOMY CO3HAHMIO
OJIHO3HAYHO, C a0COTIOTHON He0OX0oauMOoCThION [ 1, ¢. 246].

«EBKnMioBa reoMeTpuss HECOMHEHHO alpuoOpHa M peajibHa, MO0 B CHUCTEME CBOMX
NEPBBIX TIOHATUM OHA ONKUCBHIBAET OHTOJIOIMYECKYI HJCalU3allii0 TBEPAOro Teja
(oTimuaemyro oT Ooliee mo3mHeH usndeckoi. — A.JL.), kKak HEOOXOIMMOE TIPE/ICTABJICHHE. . .
OTpa’kalollee YCIOBUE IESATEIbHOCTH... INIyOMHHBIE YEpThl PEANbHOCTH, ONPEIEISAIONINe
BO3MOXHOCTb JICITEILHOCTH. Tak ke KaKk ¥ apu(MeTuKa, eBKJIN0Ba TeOMETPUs peabHa, OHA
bukcupyer B cede JIMIIb APYTYIO CTOPOHY YHUBEPCAIbHOM peanbHoCTHY [ 1, . 249-250].

AHanornusbiii B3 [lepMHHOB pa3BUBaeT MO OTHOUIEHHMIO K JIOTHKE. XapaKTepHOE
paccyXkeHue BBINBIANT Tak: «C AeATeIbHOCTHON TOYKH 3peHus... I[puyunHHOCTE HE TOJIBKO
CTPYKTYpa pa3yMa..., a IPEeKJIe BCEro CTPYKTypa caMoi pealbHOCTH, 0O B MUpPE, B KOTOPOM
SBJICHUS OBUIM OBl TOJHOCTBIO H30JIMPOBAHBI JAPYr OT Jpyra M He HAaXOJWIUCh Obl B
MOPOXKIAIONIEH CBSI3U, AEATENBHOCTh OblTa OBl HeBo3MOkHa» [1, c. 240]. «llonsatue
pPEIbHOCTH B JEHCTBUTEIBHOCTH OINpPEAENsAeTCsS NEATEIbHOCThIO, T.€. MPAKTUYECKUM
BMEULIATEIbCTBOM 4YEJIOBEKA B Ipoueccsl npupoas» [1, c¢. 251]. «HecomHeHHO, UTO TOIBKO
JeSITeIbHOCTHBIN aHaJIN3 UCXOAHBIX MHTYUIMH MaTeMaTHKH MO3BOJSET OTAEIUTH 0a30BYIO,
OHTOJIOTMYECKHU WCTUHHYIO MaTeMaTUKy (apudMeTHuKy U eBKINI0BY reomerputo. — A.JL.) ot
MaTeMaTUK{ BTOpUIHOW» [1, ¢. 252-253].

Ha »TOoM OCHOBaHMM OH OTHENSET «IIEPBHUUHYIO» MATeMaTUKy B BHJEC apu(METHKH,

€BKJIMIOBOM reoMCeTpun Hu apHCTOTCHCBCKOﬁ JIOTUKH, PCAIBbHOCTBIO KOTOpOfI SABIIACTCA
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¢miocopckas OHTOJOTHS, OT JHMIICHHOH pEaJbHOCTH «BTOPHUYHOW» (BBIIENAEMOM Kak

«abCTpaKTHON»), KyJa MOMagaeT BCs COBPEMEHHAsi MaTeMaTHKa.

Eme panpme ot Harypamusma Haxoautcs KoHuernuus JKapoBa. Ona Onumxke K
NPEJCTAaBICHUSAM MaTEeMaTUKOB O cBoeil pabote. «C 0mHON CTOPOHBI, ObIO OBl HAaWBHBIM
OTpULIATh KOHCTPYKTHUBHBIH XapakTep MaTEMaTHUECKUX OOBEKTOB U CBSI3aHHYIO C ITHUM
TBOPUYECKYIO CBOOOJY MaTeMaTH4yecKoro MpluuieHus. C Apyroil CTOPOHBI, y BCSKOTO, KTO
CEpbE3HO 3aHMMAJICS MAaTeMAaTHUKOW, HEM30EKHO BO3HUKAET OUIYUICHHE, YTO €€ CTPYKTYpPHI
JKUBYT KaKOW-TO CBOEHU JKM3HBIO, HE3aBUCUMOM OT HAIero mpoussona. MHorna xaxercs, 4ro
MaTeMaTHK TOJILKO OTKPBIBAET TO, YTO YK€ CYIIECTBOBajo...» [1, ¢. 26]. OH monaraer, 4To
«MaremaTuueckuii 00BEKT 00peTaer cBOe «OBITh» 4Yepe3 BKIOYEHHOCTh B CHCTEMY
OTHONICHMI, KOTOpasi B Hjeaje AODKHA ObITh MpUBENEHA K cucTeMe akcuoM. Ho oTkyna
Oepytcs 3tu otHoweHuA?» [1, c. 27].

UToObI OTBETUTH HA 3TOT BOMPOC OH PA3BOAUT MOHATHS «OBITHE» M «PEANBHOCTHY. «B
OHTOJIOTHYECKOM JIEKCUKOHE, - TOBOPUT OH, - BeyIlasl pOJib MPUHAMIICKHUT MOHATHUIO Oblmus,
BO3MOXXHOTO U JICWCTBUTENBHOIO... MaTreMaTuk... B paMKax CBOCH HayKH MPaKTUYECKH HE
YIOTPEOIISET CIIOBO «PEATBHOCTBY, a CTABUT BOIPOC O OBITHH (CYIIECTBOBAHUM), PE3EPBHUPYS
TEPMHUH «PEAIbHOCTb» JJII MHpa SKCIEPUMEHTAIbHO H3y4daeMbIX IIperMeToB. B cBoro
ouepenb (UMK, KakK MpaBWIO, oOpamaercs K TMOHATHIO pearvHocmu ((HU3UIECKON
peanbHOCTH)»[1, c. 6]. [anee, ccbutasce Ha Ilapmenupa, Ilnatona, Xailinerrepa, OH
«BBICBEUUBAETY» «KAaYECTBO, OTJIMYAIOIIEE Obimue OT TOTO, YTO Mbl CErOJHS Ha3bIBAEM
peanvHocmyio. PeallbHOCTb... TaK WM MHa4Ye HaBA3BIBAET ce0s M3BHE; B ATOM CMBICJIE OHA
pelenTiBHA... B MPOTHBOMOJIOXKHOCTh 3TOMY, OBITHE OOHApYKHMBAaeT CBOIO BHYTPEHHIOIO
CBSI3b C Hallell cOOCTBEHHOM IIyOMHON, OTKPBIBAsICh HAM B MBILUIEHUM U MHTYULUH. BeiTHs
MOXET HE XBaTaTh, 3aTO PEAJbHOCTh — BCEr/la B HAJIM4YUU; OBITUE 30BET, a pealbHOe
HaBs3bIBaeT ceds» [1, ¢. 9] «PealbHOCThIO OKa3bIBAETCS CYIIECTBOBaHWE BHE yMma... s
Hayku HoBoro Bpemenu (HaumHas ¢ ®.bskoHa, T.e. B aMmupucTckod Tpamuuuu. — A.JL)
«peabHOCThY» OKa3zallach 0Oojee BaXHOM, ueM crapoe «Obitue»» [1, c. 11]. «B HoBo#
¢miocopun... MoOHATHE OBITUS BBITECHSETCS Ha mepudeputo (Gunocodckoil MbIcan», -
nutupyet oH ILII. Ialimenko [1, c. 12].

PeanbHocThs MaTemaTHku 1o JKapoBy CBsi3aHa C «yMOIOCTUTA€MBIM KOHTHHYYMOM),
npuHajnexamuM cgepe ObiTusa. «KakuM Obl 00pa3oM He TPaKTOBAJIOCH CYIIECTBOBaHHE
MaTeMaTHYeCKOoro OOBEKTa..., OH CYIIECTBYET JUIIb B paMKax CTPOTOW, JIOTHYECKU

BBIBepeHHOU cucTembl» [1, ¢. 35]. Ho oH Ha 3TOM He OCTaHABIMBAETCS W 3aJa€T BOIPOC:
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«Kakum 0ondxcno dbims Obimue mMamemamuiecko2o mupa, 9To0bl OH MOT paszsusamuvca?» [1,
c. 35]. Ha asToT BOmpOC OH JaeT O4YeHb MHTEpEecHbI oTBeT: «Yem ycepanee Mbl Oynem
CTapaThCs 3aMKHYThH HAIIM JIOTUKO-MaTeMaTUYECKUE CUCTEMBI, TEM CKOpee OOHApYKUM B HUX
TO MECTO, B KOTOPOM OHHM Pa30OMKHYTbI U OTKYyJa MOXET HayaTbCsl IMyThb, BEAYLIUH K
NPUHIUINHAIBGHO HOBBIM CHCTEMaM... 3TH HPEINOCHUIKM OOHAapYXKHMBalOT ceOs B BHIE
NapaJoKCOB..., a MOMBITKM MPEOJOICHUS MapaJlOKCOB BBIBOAAT K HOBBIM MAaTeMaTHYECKUM
unesam» [1, c. 37].

[Tpumenenue XKapoBbIM MOHATHUS «OBITHUS» K COBPEMEHHOM TeOpeTHYecKor (hr3NKe MHE
NPEJCTABISIETCS MEHEE LEIOCTHBIM U MHTEPECHBIM, TaM, C MOEH TOYKH 3PEHHUS, IIPOUCXOAUT
MOTBITKA PEIICHHs] CTAaHIAPTHBIX HEaJeKBATHO IOCTABICHHBIX BONPOCOB, O KOTOPBIX s
TOBOPHII BBIIIIE.

B 3akmioueHune 3Toro oOCyxaeHHsl A00aBII0 HECKOJNbKO CBOMX cooOpaxkeHuid. Ecnm
CPaBHUTH UCTOPHUIO M CTPYKTYpPY MAaTEMATHKH C UCTOPUEH U CTPYKTYpOH (pHU3HKH, TO KaK U B
¢u3uKe, B MAaTEMAaTHKE MOXKHO BBIJCIUTD KAACCUYECKUL Nepuod B HICTOPUH MaTEMATHKH, KaK
MEepUoJ, KOTr/Ia BBOAUMbBIE O0OBEKTHI OMUPATIUCh Ha OUYEeBUIHOCTh. K 3TOMY mepuony cienyet
OTHECTH, KpoMe apu(PMETUKH ¢ EBKJIMJIOBOW TI'E€OMETPHH, IMOSBICHHE aireOpbl W
MaTeMaTU4ecKoro aHanuza. Heknaccuueckuu nepuod, HauuHarouwmiics B 19 B,
XapakTepu3yeTcss TeM, YTO HAYWHAIOT BBOAWTH HEOUYEBHIHBIC TIEPBUYHBIE OOBEKTHI,
UCIIONIB3YSl HESBHBIM THUI WX 3a/laHusl TOCPEIICTBOM CHUCTEMBI akcuoM. Ho mpu sTom
COXpaHseTCs OINpECNIEHHbIH TUI KyMYJISATHBU3MA, HOBBIE pa3/ieibl MaTEMATUKU HE TOJIBKO
HE MPOTHBOPEYAT CTApPhIM, a TECHO C HUMH CBs3aHbl. Harpumep, HEeBKIMAOBEI T€OMETPHH —
3TO TeoMmeTpud. Turm paboThI 3TOTO0 HEKIACCHYECKOTO TepHoJa OTPa)xaroT (popMatucTel U
CTPYKTYPAJIHCTHI.

[Tpu sTOM HcTOpUYECKH apu(PMETHKA U €BKIIUA0BA T€OMETPHSL, TO-BUAUMOMY, HIPAIOT
0c00yI0 poJib, HO HECKOJIBKO B JIpYTOM OTHOIIEHUH, 4yeM y [TlepMuHOBa.

B eBrum0BO# T€OMETpHHN BIIEPBBIE CIIOKMIACH IBYXYPOBHEBAS CTPYKTYpa (OTMHCcaHHAs
Beimie st (pusukm). McTOpruecKkn OCHOBAaHMEM €BKIIMIOBOM TE€OMETPHH, I10-BUANMOMY,
HOCTYKMJIO HEYTO TUIAa MAHUIYJISIUM GUTypamMH, HO Jajiee 3/1eCb BOSHUKJIIA IBYXYPOBHEBAs
cTpykrypa EBknupna. IlepBblif ypoBeHb COCTOSI M3 MEPBUYHBIX OOBEKTOB: TOYKH, MPSIMOIA,
TUIOCKOCTH,... M OTHOIICHUH MEXIy HHMH (PacCTOSHHE, Yroil), KOTOpPbIe 3aKpETuIsINCh
MIOCPEJICTBOM aKCHOM. BTOpOW ypOBEHB COCTOSUT M3 COCTaBJICHHBIX W3 DIIEMEHTOB IEPBOTO

YpoBHS (DUTYp M BBIBEJCHHBIX M3 aKCHOM TeopeM. ['eoMeTpHs maeT oOpaser Teopuu-’,

16 Teopus (or rpeu. Theoria — paccCMOTpEHHUE, HCCIENOBAHUE) — COBOKYITHOCTb BhICKa3bIBAHHIA,
3aMKHYTBIX OTHOCHTEJIFHO JIOTHYECKOTO CieloBaHUs. Takoe mpenenbHO ofmiee W Hambosiee abCcTpakTHOE
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KOTOpasi OCHOBBIBAeTCS Ha JIorHKe. [locienusis 3aaeT onpeeieHHbIN THIT PalliOHATLHOCTH
U SIBJISIETCS KYJIbTYPHO-UCTOPUIECCKUM IPOTYKTOM aHTUIHOW ITUBUITH3AITIH.

B apudmeruxe, rme B KaydecTBe [MEPBUYHOIO OOBEKTAa BBICTYNAJIO YHCIIO,
BEIKPHCTAJIIH30BANIOCH TIOHSTHE ONEpAliH (CI0KeHNe, BHIYNTAHNE, YMHOKEHHE, ejleHne) .

Bepst ot reomerpun EBkimna ciocod 3a1aHus MaTeMaTHIECKUX OOBEKTOB M HX CBOMCTB
(OTHOIIIEHUIT) C TOMOIINBID CHCTEMBI aKCHOM, a OT apU(PMETHKU TOHATHUS DSJIEMEHTA H
orepanuii, BO3HUKAET TEOPHs MHOKECTB (CUMTAIOIIAACS CETOAHS SAPOM MaTEeMATHKH) u
MHOT000pa3ne COBPEMEHHBIX Pa3/IeIOB MAaTEMATUKU CO CBOMMH OObEKTAMHU.

Takum oOpa3om, B apudMeTHKe W CBKIMIOBOM TI'C€OMETPHH, CXBa4yeH THII
MaTEeMATHYECKUX OOBEKTOB, KOTOPHIC B HEKJIACCHYECKHIA MTEPHO]] HAUNHAIOT MHOKHUTHCSI.

Marematuueckass pealibHOCTh 3aJlaeTCsi Ha TIEPBOM YpOBHE. 311eCh POXKIAIOTCS
(cozmarorcsi) ompeneneHHoro Tuma (opmbl (CBsi3el, 31eMEeHTOB M CTpyKTyp). Co3manue
HOBBIX MaTEMaTHYECKHX O0OBEKTOB (HOBBIX ()OpM) B CHIIY HAIHYHUS JTOCTATOYHO JKECTKHUX, HO
HE TIOJIHOCTBIO OTPE(IICKCUPOBAHHBIX #PAGUl, BECbMA 02PAHUYUBAEN NPOU3BOTbHOCHIDb
HOBBIX OOBEKTOB, YTO CMEIIAET CUTYallMI0 OT KOHBEHIMANu3Ma (KaK B UIPe B IIAXMAaThl) K
peanusmy.

Eciu Opath apucroTeneBckoe neieHre Ha (GopMy M MaTepHIO, TO MaTeMaTHKa — PO
dbopmy. B HOBOE Bpems 3Ta (hopMa HAYMHACT HCIIOJIB30BATHCS KaK OMPEIEICHHOE CPEICTBO U
3JIEMEHT KOHCTPYKIUH (2 He SA3bIK), KaK 3TO MOKA3aHO Ha CX. 3, B pa3jIMYHbIX BO3ZHUKAIOIINUX B
HOBOE BpeMsI HayKax.

Ham mpejcraBnsiercs, 4To MaTeMaTHKa pa3BHBACTCS IO CBOCH JIOTHKE, CO3/1aBast
MHOKECTBO pa3/ielioB MareMaTHKd. Du3uka pa3BUBaeTCS 1O CBOCH JIOTHKE, TAC IpPU
CO3JaHMM HOBOTO pa3zfena (PU3MKKM U3 MATEeMAaTUKH 3aUMCTBYIOTCS CPEJICTBA M3 TOTO WIIHU
WHOTO pazfieia MaTeMAaTHKH, KOTOPhIE CTAHOBSITCS DIEMEHTOM CO37aBaeMON KOHCTPYKIUU.
Mamemamuxa 6 guzuke — snemenm, cpeocmeo, XOTs U aktHBHOE'®, B3aumoneicreue Mexay
(GU3HKOW W MATeMaTUKOW COCTOWT BO B3aMMHOM CTHMYJIMPOBaHWH. Tak pa3BUTHE (UNKH
4acTO CTUMYJUPYET Pa3BUTHE, @ MHOT/IA M CO3JIaHNE TOTO WJIM MHOTO pa3jelia MaTeMaTHKH, C
JIpYroi CTOpPOHBI (M3MKA 3aBUCUT OT TOTO CIEKTpa MAaTeMaTHK, KOTOPHIE YK€ €CTh, UX

HaJln4ye o0yeryaer PasBUTUC (I)I/I3I/IKI/I.

onpeznenenue T. Jaer norumka. C JOrn4ecKkoi TOUKM 3pEHHs TEOpHEH MOXHO Ha3BaTh JII00OE BBICKa3bIBaHHE,
paccMaTprUBaEMO€E BMECTE C €r0 JIOTUYECKUMU ClIeACTBUsIMU. [17].

17 «Bor coznan uucno, a yenosek — Bee octansHoex» (JI.Kponekep) [1, c. 30].

18 «IlonbiTkM TONOMTH K OOOCHOBaHWI0 PEATLHOCTH MATEMATHKH, HCXOJS W3 TEOPHM MHOMKECTB...
MPOBOJIUTCS B HACTOSIIIIEE BPEMsI OOJILIIMHCTBOM MaTeMaTHKOB M (huinocodosy, - roBoput [lepmunos [1, c. 261-
262].

19 HauGonee spkuii IpuMep — MOHATHE BOIHBI B CpElE, KOTOPOE, [AyMar, TECHO CBA3aHO C
MaTeMaTHYECKUM pa3nokeHneM Oypbe
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7. Harypduiaocodpckne u pu3uKaInCcTCKuE CO0Ia3HbI
1. HekoTtoprie ctaThbu cOOpHHMKAa JalOT TOBOJ OOCYIUTh PSJI THUIHUYHBIX

«co0ma3HoBy. [lepBblil U3 HUX — MOAMEHa aHanHu3a paboThl (PU3UKOB IUTATAMU U3 BEITHKHX
(U3UKOB, T.e. OTCTYIUIEHHE OT YKa3aHHOTO BBINIE MpPENOCTepekeHuss A. DHHIITEHA, YTO
HAJI0 aHAJM3UPOBATH TO, YTO (PUIUKU-TCOPETHKH JICJIAIOT, @ HE TO, YTO OHU 00 3TOM T'OBOPSIT,
U npeaynpexaeHus D. Maxa: «Bcskuii ¢punocod uMeeT cBoe JoMalIHee eCTECTBO3HAHUE, U
BCSIKUI €CTECTBOMCIBITATEh — CBOIO JIOMAIIHIOW (uiocoduro. Ho 3t nomamnue Hayku

OBIBAIOT B OOJILIIMHCTBE CTy4acB HECKOJIBKO yCTAPEBIIUMHU, OTCTAIBIMIY [ 16, c. 38].

Jlymaro, 4TO MCIIOJIb30BaHHUE B KaueCTBE apryMeHTa ()ParMEeHTOB MEPEIUCKU BETUKOTO
¢usuka ['eitzendepra ¢ Bemukum Qunocodom Xaiigerrepom (JI.I'. AHTHUNEHKO) moamagaer
MOJ MAaxoOBCKOe TMpeaocTepexenue. [IpaBOMEpHOCTh OTOXXIECTBICHUS BPEMEHH Kak
KOHEYHOCTH 4YeJIOBEUYEeCKOW JKU3HH (UCTOPUYECKOTO0 BPEMEHHM» Y AHTUIICHKO) U
¢dusnueckoro Bpemenu [1, €. 220-222], u UX COOTHOLICHHE BOOOIIE SIBJISCTCS HE TOJBKO
HEOYEBHIHBIM, HO M OY€Hb COMHHUTEIbHBIM.

To e MOXHO CKa3aTh PO HEMOCPEACTBEHHYIO CBS3b TEPMOJAUHAMUYECKOM SHTPOITUU U
uHpopmanmoHHo (ccbuikn Ha (usuka bpromwmosna [1, €. 206-208] mms  sToro
He0cTaTouH0)2.

K takomy e HeagekBaTHOMY HaTyp(hHIOCO(CTBOBAHUIO 51 ObI OTHEC PACCYXICHHS O
«ckBakHocTtu» [1, C€. 209-210, 215] mpocTpaHCTBa M pa3iWYHBIX THIAX BPEMEHH U
IPOCTPAaHCTBA B CBSI3U C OOCYXIEHMEM BONPOCA O COOTHOIIEHUH TMPOCTPAHCTBA U
«pusnueckoro Bakyyma» B kBaHToBou Teopuu nois (KTII) [1, c. 208, 217]. «DPuznueckuit
BaKyyM» - 3TO ToJie (KBaHTOBOE€) B COCTOSIHUH, B KOTOPOM OTCYTCTBYIOT BO30YXKIEHHBIE
COCTOSIHUS, OTBevarolye yactuiaMm. Kak u mojgoxeHo nomo, kak Gpu3nueckoMy o0beKTy, OHO
HaXOJUTCS B TNpocTpaHCTBE. PaccykeHuss O CIOXKHBIX B3aUMOOTHOIIEHUSAX MEXKIY
IPOCTPAHCTBOM M (PH3MUECKUM BaKyyMOM IMOPOXKACHBI CIOBOM «BaKyym», KOTOPOE€ 37eCh
UCIIOJIb3YETCS B JIBYX Pa3HbIX CMBICIIAX: KaK IMyCTOE MPOCTPAHCTBO U KaK «IIyCTOE» MoJje (pu

nobaBneHun cioBa «pusznyeckuitn). Hexmaccuunocts KTII cocroutr B TOM, 4TO

2 Ob6cyxnaemas B (usuke NpobieMa HeOOPAaTHMOCTH YPaBHEHMI CTaTHCTHYECKOH (M3MKH — 3TO
JUHAMUYecKas HeoOpaTUMOCTh, 3TO MpobjeMa TOro, Kak M3 OOpaTHMBIX ypaBHEHHH MEXaHUKHU (IMHAMUKN)
MCXOJTHOW MEXaHWYeCKOH MHOTOYAaCTHYHOW MOJENH IOJIydaloTcsi HeoOpaTHMBbIE YpaBHEHHS CTATHCTUYECKOI
¢usuku. Ho nmemo B ToM, 9T0 cTatucTHdeckas (Qu3mka J00aBseT K MEXaHMYECKOW MHOTOYAaCTUYHOM MOIETH
JIOTIONTHUTEIBHBIA TTOCTYNAT, THIIA «MOJIEKYJIIPHOTO Xaoca», KOTOPBIH M BBOAMT 3Ty HeoOpatumocTs [2]. Oty
HEOOpaTHMOCTh ~ MPOLECCOB B CTATHCTHYECKOM (M3MKE W  TEPMOJMHAMUKE YacTO HA3bIBAIOT
«HEOOpaTHUMOCTBIO BPEMEHH», YTO MHE MPEICTABISICTCS HEeaJeKBaTHBIM HATYP(UIOCOPCTBOBAHUEM
(M300MITYIONITM COBCEM HE OUEBUIHBIMU «OUEBUIHOCTIMUY).
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3JIEMEHTapHbIE YaCTULBI BHICTYIAIOT U KAaK YaCTHUIIBI, M KaK COCTOSHUS KBAHTOBOTO IMOJISl. DTO
MOYKHO pacCMaTpHBaTh KakK APYryl0, YeM B HEPEISATHBHCTCKOW KBAaHTOBON MeXaHUKE (opMy
KOPITYCKYJIIPHO-BOJIHOBOT'O Ayaiu3ma.

OTmeTHM, 4YTO B JIMTEpPAType YacTO IOXO0XKas «TePMUHOJIOTHYEcKas IPOBOKALIUS»
BO3HMKAeT C TEPMUHOM «BHUPTYaJIbHbIE 4YacTUIBD». OHM CIy)KaT CpEeICTBOM Yydera
B3aMMO/ICHCTBHS TOJIEH B BHJIC ONIEPATOPOB POXKICHHS M YHUUTOXKEHHS YaCTHI] B ypaBHEHUU
nmeuxenust KTIL, u npunaonescam nuwe mamemamuueckomy cioro (IOSTOMY HA HUX HE
pacpoCTPaHSIOTCS 3aKOHBl COXPAaHEHHUs), OTO MPOAYKT MaTeMaTU4yecko  (HopMbl
NPECTAaBICHUS YPAaBHEHU JBIKCHHUS B BUJE psijia TEOPUH BO3MYILEHUH, a He gusuuecKkue
cywmocmu?t. Ho TIpo 5Ty NPUHIMIHANBLHYIO PA3sHHUIYy MEXIY «UaCTHIEH» U «BUPTYalbHOI
yacTulel» vacTo 3a0bIBaloT (0JHAa W3 NPUYMH — HEpa3IMUYCHHE MATEeMaTHYeCKOro U
MOJIEJILHOTO CJI0EB), MOMNajasi B TEPMHUHOJIOTHYECKYIO JIOBYIIKY.

Jpyroii cobiasH - Gpu3uKaImu3M (B JArIACOBCKOM JIyXe).

Ero wmumoctpanueli MoxkeT ObITh BeCbMa HHTEpPECHOE oOcyxkaeHue B crtathe A.Jl.
[TaHOBa mEPCHEKTUBHI MPEB30MTH HWHTEUIEKT YeJIOBEKa CO CTOPOHBI HCKYCCTBEHHOTO
unremiekra (MN).

ABTOp HauuHaeT ¢ aHanu3a 3Tol mnpoOnemsl Pomxepom [leHpoy3oM, KOTOpBIH,
cpaBHMBas paboOTy MaTreMaTHKa W KOMIIBIOTEpa MPEACTaBISEeT MOCICTHUH KaK KOHEYHBIN
aBTOMaT?’> M, B paMKaX MO CyTM MaTeMaTHKO-JOTMYECKOTO J0KA3aTelbCTBA, HIYIIETO,
coryiacHo [laHoBY, nanee Teopemsl I'€nens-TrropuHra, JOKa3bIBaeT, «4TO MO3T YEJIOBEKA caM
He s6/1iemcs KOHEUHbIM aBTOMAaTOM, U aHAJIOTHUSI «MO3T — 3TO KOMIBbIOTEP», HEBEpHa» [1, c.
168]. «Conmepxxanue TeopeMbl IleHpoy3a CBOAMTCS K YTBEPXKIACHUIO, YTO KaKOW OBl
MOIIHOCTbIO HE 00JaJaio yCTPOHCTBO MMEIOIIee apXUTEKTYpy KOHEYHOIO aBTOMara
(KOMIIBIOTEpPAa B COBPEMEHHOM ITOHMMAHHUH), YEIOBEUYECKOE MBIIUICHHE UMEET HEKOTOphIe
BO3MO>KHOCTH, HEJJOCTYIIHBIE 3TOMY YCTpOUCTBY» [1, c. 165].

«3HAYUT TIPUYUHY HEBBIYHMCIUTEIBHON aKTHBHOCTM MO3ra HaJ0 HCKaTh B YEM-TO

npyroM. Jlorndecku ocTaroTcsl JIB€ BO3MOKHOCTH: JUOO 3TUM YE€M-TO MOXKET ObITh ocolas

2 TIpencrapnenue «(pU3MUIECKUX» YACTHUL KAK «TOJBIX» YACTHI, OKPYKEHHBIX «IIYOOH» U3 «BUPTYabHbBIX
YaCcTUID, WM KHIIAIIETO «BUPTYaJbHBIMH YacTHUIaMm» («obmauernHoro» B [18]) «pmsmueckoro» Bakyyma,
«(hIyKTaMM BaKyyMa» — BCE 3TO 00pa3Hble BBIPAXKEHUsS JJISI ONMCAHUSI 0COOCHHOCTEHW paboThl METOa TEOpHH
BO3MYILICHUH, BCE ITO OTHOCHUTCS K MAaTeMaTHYECKOMY CIOK, B OINPENEIEHHOM CMBICHIE S3bIK YACTHIl 3J]I€Ch
BBICTYIAET KAK CIICHT 0Ji51 ONUCAHUS Hauboee BAICHBIX UeH08 psioa meopuu osmyujenuti [19, c. 456].

22 D10 OTHOCHTCA M K «HHUCXOJANIMMY» CIOCO0aM MPOrpaMMHUPOBAHHS, TIOJl KOTOPBIMH «IOHMMAOTCS
TpPaJULMOHHbIE METOABI, OCHOBAHHBIE Ha MPOLEIYPHOM MPOrPaMMHPOBAHUN», TaK M K «BOCXOASALINM»
croco6am MporpaMMHpOBaHus, OCHOBaHHOM Ha «camooOydenumn» [1, c¢. 170-171]. OTHocsmeecs: K MOCIEAHUM
«HCIIONIF30BAHNE MCKYCCTBEHHBIX HEMPOHHBIX CETeW KaKOW yroJHO CIOXKHOCTH M JIIOOBIX JAPYTHX METOJOB
BOCXO/ISIIIETO IPOTPaMMHUPOBAHHUS BOBCE HE BRIBOIAT 3 MPEAEIHI MOHATHA KOHEYHOTO aBTomaray [1, c. 171].
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¢dusnka, ympapmstomas padoToi Mo3ra, Ju00 HCTOYHMK HEBBIYUCIUTEIBHONW aKTUBHOCTH
JIeKUT BHE Mo3ray [1, ¢c. 171].

«[leHpoy3 moka3bIBaeT, 4To... BCS U3BECTHAsl (U3MKA UMEET BHIYUCIUMBINA XapakTep...
Keanmosas ¢usuxa ne sasnsiemcs uckmoyeHuem... Mo3ry mano ObITh MPOCTO KBAHTOBBIM
KOMIIBIOTEPOM. .. B ocHOBe paboThl MO3ra JOJKHA JIEXKATh €€ HE U3BECTHAS! HEBBIUMCIMMAs
¢usmkal... sTa HEW3BecTHas (HU3MKA MOXKET OBITh HANpPSIMYyIO0 CBs3aHAa C KBAaHTOBOM
rpaButanuei... To ecTb MO3r SBISETCS HE KBAHTOBBIM KOMIBIOTEPOM, a «KBAaHTOBO-
rpaBUTAIMOHHBIM KoMmmbroTepom»» [1, c¢. 172-173]. DTOoT maccaxx JIEeMOHCTPUPYET
¢uzukamu3m [leHpoy3a — oH UIIET OTBET B (PU3HKE, MYCTh €Ile HEU3BECTHOM.

[TaHOB BCTymaeT ¢ HUM B TIOJIEMUKY B TOM ILJIaHE, YTO YK€ CYIIECTBYIOIIAs KBAHTOBASI
MEXaHHMKa BBIXOJUT 32 PAMKU BBIUMCIMMOCTH, MOCKOJIbKY B HEHl €CTh «TauHCTBEHHOCTH» [1,
c. 180]. Ilocnennioro oH wumoctpupyer Ha OlIP-skcniepuMeHTe M €ro KOMIBIOTEPHOM
MOJICNIA, JIOKa3biBasi HEBBIMUCIUMOCTH OIIP-skcriepuMenTta (MCXOAs W3 KOIMEHTareHCKOM
MHTEPIPETALNH, BKIIOYAIONIEH TE3UC O KOJIIATICEe BOTHOBOM (PYHKITUH).

Ero pestome: «OTcrofa nmpakTUYecKd HEM30EKHO CIEAYET BBIBOA, YTO MO3T pealiu3yeT
HEKOTOPYIO CYIIECTBEHHYIO YacTh CBOEH [eATeIbHOCTH, KaK MHHHMYM, Ha KBaHTOBOM
YpPOBHE, HO, MOXET ObITh, B JIONMOJIHEHUH K ITOMY B KAKHUX-TO emle 0oJiee IK30TUUYECKHUX
dbopmax (Hampumep, Ha YpOBHE KBaHTOBOHW rpaButanuu)» [1, c. 199]. Ilocnenuss, u y
[lenpoy3a u y IlaHoBa, mosBisieTcs Kak THIIOTETHYECKH HOBBIM pa3fen (U3HKU, B
CYIIIECTBOBaHHE KOTOPOTO BepAT MHOTHE (U3MKH, T.e. KaK «TEMHBIA 4ylaaH» — 00JacTh
HEU3BECTHOTO.

Takoil (u3ukamu3M, MO CYTH JAIUIaCOBCKOTO THIMA, HE JOMYCKAaeT KaueCTBEHHBIX

T'paHull MCKAY HEKHUBBIM, )KUBBIM U Pa3yMHbBIM (‘ICHOBGHCCKI/IM).

COOpHHMK MOJHMMAET MHOTO MHTEPECHBIX M aKTyaJbHBIX MpPoOJIeM U JaeT OoraTyro
NUILY A7 pa3MbIIUIEHUH M OOCYXJIEHUH, a TakkKe MpPEJCTaBIEHUE O CYTH M YpPOBHE
oOcyxJeHusl 3TUX MpoOJeM, KaKk B OTEYECTBEHHOW, TaK M B MHPOBOW JHUTEpaType I0

¢dmocopun HayKH.
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The Problem of Reality in Contemporary
Natural Science. Range of approaches

Lipkin A.I.

Abstract: In the book "The Problem of Reality in Contemporary Natural Science" a
number of original domestic variants of realism in science and mathematics is presented.
They are preceded by qualitative surveys of the problem in the world philosophical literature.
There is a number of themes presented in the Collection: the place of mathematics in physics,
structural realism, equivalent descriptions, problems of understanding of quantum
mechanics and the reality behind it, the question of the reality behind the mathematics and
such "intermediate" areas like the theory of oscillations, synergetics, cybernetics and systems
theory. The purpose of this article is, on the one hand, to give an overview of these topics,
using the materials of the Collection, and, on the other (the second part of the relevant
paragraphs) to describe the submitted private author’s positions and give their critics.
Naturally, the latter cannot claim to be completely objective, since it doesn’t exist. The
submitted criticism is made mainly from the “object approach” developed by the author.

Keywords: Reality, realism, structural realism, observation, measurement,
equivalent descriptions, physics, quantum mechanics, mathematics, history of mathematics,
the theory of oscillations, synergetics, Cybernetics, systems theory, object approach, above-
disciplinarity



