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Yr1o TaKkoe KBaHTOBas Teopusa?

KBaHTOBas Teopuss — 3T0 Habop caMbIX OEWCTBEHHbIX MPUHLIMMNOB, KOr-
ba-nnbo npuagymaHHbix nogbmm. OHa 06bsICHAET NepuoguUyeckyto Tabnu-
Ly 3/IEMEHTOB M Mpouecchl XumMmyecknx peakumn. OHa cnocobHa TOYHO
npenckasatb paboTy nasepoB U MukpocxeM, yctonymeoctb JHK n Bbixopg,
anbda-vyacTuy, U3 agpa.

SNHWTENH

B TIOCAEAHEE
BPEMI EE
KBAHTOBAZ TPUPABHNBAKOT K BOCTOYHOM 3TA KHUIA OTBEYAET

TEOPU4 PUAOCODAN N TIBITAIOTCS C EE HA BOTIPOC: OTKYAA

HEOYEBMAHA TIOMOLLBIO PACKPBIT TAMHDI B39NACh KBAHTOBAS

W TIPOTVIBOPEUUT CO3HAHUS, CBOBOAHOM BOA \ TEOPUS?

3APABOMY  CMbICAY N CBEPXBHECTECTBEHHBIX
CTTIOCOGHOCTEN

OHA HABCEMMA
VBMEHWAA HALLE
BOCTIPUSTUE PEAABHOIO

KBAHTOBA4 TEOPU4
BCETAA TIPABA

B OCHOBE 3TOWN TEOPUU
NEXUT MATEMATUKA...

AE BPOMAL | MEN3EHBEPT
C 1ex nop kak B 1927 rogy Hunbc Bbop npepncraBun Mnupy KBaHTOBYHO
TEOPUIO, OHa rOCMOACTBYET B Hayke. [1paBaa, MbICNIEHHbIE 3KCMEPUMEHTDI
InHwTenHa 1930-x rogoB NocTaBMAM ee Nof, COMHEHME, KOTOPOE >XXMBO
M no cen geHb. A BAPYr OH 6bls1 NpaB M Mbl YTO-TO YNYCTUAN?

Ho o060 Bcem no nopsigky.



BBegeHue B KBAHTOBYIO TEOPUIO

3HAELIb, KBAHTOBYIO
TEOPVIO TIPOLLE OBBACHUTL
WKOABHUKY, YEM DUBNKY—
KAACCUKY

AA Tbl WYTULWD.
YEM ITUM KAACCUKAM
HE YIOAWAA COBPEMEHHA4
TEOPNL?

Ha py6exxe BeKOB y4yeHble-OU3MKN TBEPAO BEPUSIN, YTO MOHANN MpUpoay
mMaTepumn 1 nanyyeHus. Jliobyro npeto, Kotopasi He BNUcbiBaiach B UX Kac-
CUYECKYI0 KapTUHY MMUpPa, OHU NMPOCTO HE BOCMPUHUMAIN.

MatemaTtuyeckue popmynsl Ucaaka Helotona (1642-1727) n Doxkelimca
Knepka Makceenna (1831-1879) 66111 6e3ynpeyHbl, a NPOrHo3bl, OCHO-
BaHHbIE HA UX TEOPUAX, — NOATBEPXKAEHbI MOAPOOHLIMU U TWATENbHbIMU
3KCNEpPUMEHTaMU, MPOBOAMBLUMMUCS B TEHEHUE YETbIPEX NeT. Bek pasyma
CTasl BEKOM YBEPEHHOCTU.



DU3NKN-KNIaCCUKN
YTto Takoe «knaccmyecKkas» pusnka?

Knaccuueckyrw ¢pusuky cosganu
y4yeHble KoHua XIX Beka, B3palleH-
Hble Ha Hay4YHOW ONEeTe U3 HbIOTOHO-
BOM MeXaHWKM U MaKCBESI0BCKOro
aneKTpoMarHeTMamMa — OByX CaMblX
ncyepnbiBatoLWmx Teopmin, o6obuuato-
WMX pU3nYecKne sBIEHUS.

C TIOMOLLBHO OBbIYHON
HAKAOHEHHOW AOLLEYKM

N METAMINYECKOMO LWAPUKA

4 AOKA3AA, UYTO SUBNKA BEANKOIO

APUCTOTENG HEMAEANBHA.

xopouwl
XBACTATBCA!

Xopoluue y4eHble NpoBepssv TEOPUIo
C MOMOLLbI0 IKCMEPUMEHTA CO BPEMEH
Fanunes (1564-1642). OH nokasarn,
KaK HY>KHO MJIaHMpOoBaThb 3KCMepUMeH-
Thl, MPOBOAUTL U3MEPEHUS M CPaB-
HMBaTb Pe3yNbTaThl C OXKMOAHUAMU.

M oo cux nop B COBpEMEHHOﬂ HaykKe Hamnqumﬁ cnocob nccnenoBaTh 4YTO-
TO — 3TO BblABUHYTb rMNOTE3Y N NMPOBEPUTL €€ Ha NMpPakKTUKe.




310 pokasaHo (u 3To Knaccuka)

B XVIII-XIX Bekax HbIOTOHOBCKME 3aKOHbl MEXaHWUKW ObIN TLWATEe/IbHO U3-
Y4Y€Hbl 1 NMPOBEPEHbl Ha NpPaKTUKe.

MO 3AKOH
BCEMUPHOIO TArOTEHNA
Mo3BOANA TOYHO PACCHUTATL
W3MEPEHHOE TIEPEMELLIEHVE
TINAHET...

B 1865 MOAY 4 TIPEATIONOXWA, YTO
CYLLECTBYIOT HEBMAMMBIE <(BETOBLIE» BO/HB,
A B 1888 rOAY MEHPUX EP (1857—1894) TIPOBEA
B CBOEN BEPAVMHCKON NABOPATOPUN SKCTTEPUMEHT
N OBHAPYXUA WX, CEMYAC UX HA3BIBAIOT
PAAVIOBOAHAMM.

: 3TN BOAHBI OTPAXAIOTCA
N TIPEAOMAGIOTCH TAK XE,
KAK N (BETOBPIE. MAKCBENN
Bbln TIPAB.

Huyero yaneutenbHoro, 4to puU3nKm-knac-
CUKM b6bInK Tak yberxkaeHbl B CBoen npasoTe!



«HauTK WwecTou 3HaK nocrse 3anaToun»

JNopa Kenbeuu (1824-1907), 3HaMeHUTbIN GU3NK-KNaccuk U3 YHuBep-
cuTeTa [Masro, 3aMeTus Ha HbIOTOHOBCKOM FOPU30HTE TOMbKO OBE TY4MU.

OTKYAA MHE BblNO 3HATH, YTO OAHA W3 ITUX T™W
WUCHEZHET TONBKO C TIPUXOAOM OTHOCUTEABHOCTW,
A BTOPA4 TIOPOAUT KBAHTOBYIO TEOPUIO?

B nioHe 1894 roga HobeneBckui naypeat, amepukaHey, Anb6ept Maii-
KenbcoH (1852-1931), nepedpasunposan cnosa KenbBrHa, 0 4eM >aner
MOTOM BCIO OCTaBLUYHCS XXU3Hb.

DUBNKE OCTANOCE HANTU
LLIECTOM 3HAK TIOCAE
3ATI4TON. (HY 3AYEM 4 3TO
CKA3AN!)



OcHOBHbIE NOJZIOXKEeHUA KJ1aCCUYECKOU PU3UKHM

DU3nKN-KIaccukm Bblp860TaJ'Il/I Lenbin pan MONOXEHUN, KOTOpPble nomMorasau
MM HamnpasJiATb MbIC/TN B HY>XHOE pyCJ10, HO Mellasin BOCNpUHNMaTb HOBbIE
noeun. BoT B Kakux cBoKrcTBax MaTepunasibHOro Mmpa oHu 6bInM YBepeHbl.

1. BceneHHas — 3TO rMraHTCKasi MallMHa, 3aK/ll04eHHasa B paMKu abco-
JIKTHOIo BpeMeHn 1 NpocTpaHCTBa. JTioboe cnoXxHoe OBUMXXEHME MOXKHO
NMOHATb KaK NpoCcTtoe ABu>XeHune BHYTPEHHUX JeTanen MaluHbl, gaxe
€ec/v Mbl He MoxeM cebe nx npeancrtaBuTb.

2. To Teopun HbtoToHa, Y BCAKOIro uaMmeHeHnqa B OBNXXEHNN €CTb NPUYMUHA:
ecnv Teno OBWXKEeTCS, BCEraa MOXHO HaWTW, 4YTO 3acTaB/iieT ero 3To
nenatb. 370 06bIKHOBEHHANA CBA3b NMPpUYMHBI U CneacTBumA, B KOTOpOVI
HUKTO N HEe OyMaJl1 COMHEeBaTbCA.

3. Ecnn B Kakon-TO MOMEHT BPEMEHUM — CKaXXeM, MpsMO cemyac — HaM
N3BECTHO COCTOsIHME OBMXEeHUs 06bekTa, TO Mbl MOXKEM OMpenesnnTb
€ro coctosiHMe B Ntobon MoMeHT byayliero uan gaxke npowsoro. Bece
MO>XHO paccyMTaTh, eC/IV TOSIbKO HE BMeLLaeTCs KaKoe-To HeoXXngaHHoe
cobbITMe M3 NpoWwsoro. 3T0 Ha3biBAaeTCH JeTePMUHU3M.




4. CBoicTBa cBeTa MOJIHOCTbI ONMMCaHbl B TEOPUW 3/1IEKTPOMArHUTHbIX
BoNH Makceenna. Ee nogreBep)xaaT uHTepdEpPEHLMOHHbIE MOMOCHI,
BO3HMKLIVE B XOOEe 3KCMEepPUMEeHTa Ha ABYX LLeNsx, npoBefeHHoro To-
macom HOHrom B 1803 ropy.

5. CywecTBytoT gABe dusnyeckme Mogenn gBuxylenca aHeprumn. Kro-
TO rOBOPMT, YTO 3TO 4acTULA, HerMpoHuuaemasa cpepa, noxoxas
Ha 6uNbApPOHbLIN Wap, a opyrve BepsT, 4TO 3TO BOJIHA, NofobHas
OKeaHCKUM BoSlHaM, HaberawumMm Ha 6eper. 3T TeopuUn UCKIIO-
4yalT Opyr opyra, Tak Kak 3Heprus MoXeT 6biTb MU YacTULEN,
WU BOJTHOW.

6. CBoWcTBa cUCTEMbl — HanpuMmep, ee TeMnepaTypy WM CKOPOCTb —
MOXXHO paccymuTaTh C S1060M CTeneHbio TOYHOCTU: JOCTaTOYHO M3MEHUTD
WHTEHCMBHOCTb UCCNIEA0BaHNUS UN BHECTU NMOMPABKY N0 TEOPETUHECKUM
BblK/lafikaM. ATOMHbI€ CUCTEMbI — HE WUCKJIOYEHME.

DU3NKK-KNACCUKM CHUTANU, YTO BCE 3TU MOJIOXKEHUS 6@3yCNIOBHO BEPHbI.
OpHako cenyac Bce OHM CTaBATCA NOA COMHeHue. [1epBbIMU 3TO NMOHANM
y4yeHble, cobpaBlmecs 24 oktsabpa 1927 roga B roctuHuue «MeTponosb»
B bptoccene.




ConbBeeBcku# KoHrpecc 1927 rona: kBaHTOBas Teopus
chopmynupoBaHa

3a HecKonbKo net 0o Havana epBoit MMPOBOM BOWHbI 6ENLIMNCKNI NpO-
MblwWwneHHVK pHecT Conbee (1838-1922) opraHn3oBan nepsblit Mexay-
HapoZHbIv cbe3f dn3unkos B bproccene. B nocnepytolume rogbl y4acTHUKaM
3TWX Cbe3[0B, YACIOM 06bI4HO He 6onee TpMALLATY, pacchisiany cnewnanbHble
npurnaweHns 1 NpocuIn COCPeaoTouNTLCS Ha 3apaHee OrOBOPEHHON TEME.

[MepBbie NATb KoHrpeccoB 1911-1927 rogos cTanu HarNAQHON UAOCTPa-
umen passutna dunsmnkm B XX Beke. KoHrpecc 1927 roga 6bis1 nocBsLeH
KBaHTOBOM TEOPUM, U Ha HEM MPUCYTCTBOBaNM LefbiX BeBATb GU3MKOB-
TEOPETUKOB, BHECLUMX B HEE 3HAYUTESIbHbIN BKA4, 3@ YTO KaXObIN U3 HUX
BnocneacTsuun ygoctousica Hobenesckon npeMuu.

3TO BCE PABHO 4TO
TIPEACTABUTL, KAK Mbl
BCE BMECTE TIO3UPYEM AN4
CHUMKA B YECTL PA3BUTUY
KAACCUYECKON DU3NKMN,

APXVIMEA



ITa PpoTtorpaduma c ConbBeeBckoro KoHrpecca 1927 roga — oTaMyHas oT-
npaBHasa To4ka [J1s1 3HAaKOMCTBA C rMaBHbIMU UTPOKaMK, Yy4acTBOBaBLUMMMU
B CO34aHNUM CaMOl COBPEMEHHOW Teopun GU3NKK. YOUBUTENBHO, YTO 3TH
TUTaHbl KBAHTOBOWM (PU3MKM XUN B 0OHO BpeMsi 1 Tak 65IM3Ko gpyr oT apyra.

Cno>xHo HalTU ApYryo TOYKY UCTOpPUM HayKu, rae 6bl ropcTka niogeit
NPoOSiCHUNA CTOJIb MHOrO 3a TaKoe KpaTKkoe BpeMms.

MocmoTpuTe Ha rpyctHoro Makca Mnanka (1858-1947), koTopblit cu-
OVWT CO CBOEN WNAMNon n curapo B nepegHem psgy Bo3sie Mapum Kiropu
(1867-1934). OH BbIMAAWT NUILEHHBLIM CU/1, COBEPLIEHHO U3MYYEHHbIM
OONITUMU roAaMu NomnbITOK ONPOBEPrHYTb CBOW COOBCTBEHHbIE PEBOJIIOLLU-
OHHble UOEN O BELLECTBE U U3JTYHYEHUMN.

EUIE B 1900 [OAY 4 TIPEATIONOKWA, UTO
BELLECTBO MOXET TPUHUMATL W TIOMOLLATL
3/IEKTPOMATHUTHOE U3AYYEHVE (TO ECTb CBET) TOABKO
B ®OPME SHEPTETVUYECKVX TIYUKOB — KBAHTOB, — YEV
PA3MEP TIPOTIOPLMOHA/EH UACTOTE W3AYUEHWS,
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Heckonbko net cnyctsa, B 1905 rogy, Monogon ciyXxauwmii WBenLapcKoro
naTeHTHoro 6topo no nMeHn Anbb6ept iiHwTelH (1879-1955) 0606LMN
B3rnsaapbl MnaHka.

BoT OH, MHWTENH — CMAUT B LLEeHTPe NepBOro psga, Takon Hanps>XXeHHbIN
B cBOEM odumumanbHoM KocTioMe. lNpowno 6onee geaguaTth feT C TOW cTa-
Tbu 1905 roga, 1 BCce 370 BpeMSA OH pa3MblLwaAa Hag NpobsieMon KBaHTOB,
HO 03apeHue TaK 1 He noceTuso ero. OgHaKo OH akTUBHO y4acTBOBas B pas-
BUTUW KBAHTOBOM TEOPUUN U C MOTPSICalOLLEN YBEPEHHOCTBIO NOAAEPXKUBA
OpUIMHanNbHble UOen Opyrux ydyeHoix. Ero Bennyanwen pabore — obuien
TEOPMM OTHOCUTENTbHOCTH, MPUHECLLEN EMY MUPOBYIO CNaBy, — UCMOSTHUOCH
y>Xe OecsTb NeT.

4 AOKA3AA, UTO (BET CYWECTBYET
TOABKO B $OPME KBAHTOB, MO3TOMY
OYEBWAHO, YTO BELWECTBO TIOMMOLWAET

N UBNYYAET KBAHTBI. XAAb, 4YTO TIAAHK
TAK U HE TIOBEPUA MHE!



B bptoccene 3nHwWTENH ropsyo obcy>kaan AUKOBUHHbIE BbIBOAObI KBaH-
TOBOW TEOPMU C ee CaMbiM yBaXKaeMbIM U PeWNTENIbHO HAaCTPOEHHLIM
3alMUTHUKOM — «BEJSIMKMM faT4aHuUHoM» Hunbcom Bopom (1885-1962).
Bop cunbHee NpoYyunx CTPeMUICSH MOHATb U UCTONIKOBATb 3Ty TEOpUIO.
Ha ¢otorpadumum oH cuaguT B cpegHeM psify C MpaBoro Kpas v BbIraguT
CMOKOMHbLIM M yBEPEHHbLIM B cebe — copokagByxJieTHUIN npodeccop
B pacLBeTe cu.

B CBOEM
/ BLICTYITABHUM 4 N3A0XUA
; BEPOSATHOCTHY}O
VHTEPTIPETALLIO
KBAHTOBOW TEOPUM,
YAOB/ETBOPVIBLLIYIO
TIPAKTUYECKN BCEX,
KPOME
SNHLITEMHA.

Tak Havancs gonrum cnop Mexxany

| sTmMun gBYMS BenUkMMK ymamu

| XX Beka, 060pBaBLLINICA CO CMEPTbLIO
AnHwTerHa B 1955 rony.
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B nocnenHem psigy 3a diHwTenHoM ctouT peuH LLipéaunrep (1887-1961).
OpeT oH iBHO HeodMUManbHO — CNOPTUBHbLIN NUAXKAK U ranctyk-6abouka.
Mo neByto pyKy OT HETO, YEPE3 OOHOrO0, CTOAT «MoJioable Typku>» BonbgpraHr
Maynu (1900-1958) 1 Bepuep leiizenbepr (1901-1976) — 3gecb um
HeT u Tpuauatv. A nepeg Humn cuaoat Monw Aupak (1902-1984), Jlym
Aae Bpoitnb (1892-1987), Makc Boph (1882-1970) un Bop. Ux umeHa
HaBcerga cBsi3aHbl ¢ PyHOAMeHTalbHbIMU CBOMCTBAMU MUKPOCKOMUYECKO-
ro Mmupa: BoJIHOBOe ypaBHeHue LLIpéounHrepa, npuHumnn 3anpeta aynu,
COOTHOLLEeHMe HeonpeneneHHocTen [enn3eHbepra, atom bopa n Tak ganee.

Bce oHM 6b1nM TaM — OT WecTunagecaTnaeBATUNeTHero lNnaHka, ¢ KoToporo
Bce Havanocb B 1900 rogy, oo gBaguatunatunetHero [upaka, KOTOpbIn
nocTaBwu/ To4Ky B pa3paboTtke Teopun B 1928 rony.




Ha cnepytowmii geHb nocne Toro, Kak 6bina caenaHa ata gotorpadus, 30 ok-
TA6ps 1927 ropa, y4acTHUKN KOHPEPEHLMM OTNPaBUINCE Ha LieHTPanbHbIN
Bok3as bptoccens, 4Tobbl cecTb Ha noe3fa, nayuwue oo bepnuHa, MNMapnxa,
Kembpupxka, €TTMHreHa, KoneHrareHa, BeHbl u Litopuxa. BypHble gebaTtbl
bopa v SnMHWTENHa He JaBanu UM MOKOS.

FEM3EHBEPT

DAPAAEN

AE BPOMAD

OHu yBO3UAM € coboi BOpOxX CaMbix 6e3yMHbIX MAen, Korga-nmbo npuayMaHHbIX
y4yeHbIMW. BO3MO)XHO, MHOIME U3 HMX BTalHe cornallanuncb ¢ ANHLWITENHOM:
3T0 6e3yMue nof, Ha3BaHMEM «KBaHTOBasi TEOPUsl» — BCEro JSIMLb CTYMeHbKa
K 6onee coBepLleHHOW Teopun, 6osiee COBMECTMMOM CO 30paBbIM CMbIC/IOM.
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