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BOJIBHASI HAYKA

CoBpemennas ¢usuka OonbHa. 3acTol (PU3MYECKONW MBICIM — OCHOBHAs NpPUYMHA €e
6ose3nu. [Tocme 1915r. He co3pano HHU OIHOH (QyHIAMEHTAIBHON Teopun. PaboTa TEOPETHKOB C TeX
BPEMEH U 10 HACTOsIIEe BpeMsi CBellach K pa3paborke (moiny)pyHIaMeHTaIbHONH KBAaHTOBOM TEOPHUHU H
(E€HOMEHOIIOTMUECKUX, TMOATOHOYHBIX TEOpHiM, HMEIOIUX TMpeABapUTENbHBIN XapakTep. B
COBPEMEHHBIX TEOPETHYECKHX HCCIIEOBAHUSAX HalpaBliCHUE 3a1al0T MaTeMAaTUKH, IUI0XO
OpHUEHTHpYIOIHEecs B mpobiemax ¢u3uku. Pe3ynprar 3THX ycunuid TakoB: 3¢ (HEKTHUBHOCTh HAyYHBIX
UCCIICIOBAaHUN CTPEMUTHCA K HYJIIO, @ UX CTOUMOCTh CTPEMUTHCS K OECKOHEYHOCTH.

OKcrnepuMeHTalbHas  (uU3uKa MepenojiHeHa aHOMAJIbHBIMM JaHHBIMH, HayuHas C
KOCMHMYECKHX JKCIIEPUMEHTOB M KOHYasi HEOOBIYHBIMU 3(p(PeKTaMu B  yCKOPUTENAX IJIEMEHTAPHBIX
yacTull. AHOMAaJbHBIE SKCIEPUMEHTHl HE HMEIOT (PYHIaMEHTAJbHOTO oOmHcaHusa. boJbIIMHCTBO
TEOPETUKOB I «OO0BSICHEHUS» PE3yJbTaTOB HAONIOJCHUNA MCIIONB3YIOT MOJATOHOYHbBIE TEOPUH, YTO
CBUJETENbCTBYET JMOO 00 HMX TMOJHOM HEMOHMMAaHUHM IPOUCXOIAIIET0, JUOO YyKa3blBaeT Ha HX
KOJIJICKTHBHBIM 3TOM3M, MMO3BOJISAIOUINIA 00€CIeunTh ce0sl M CBOE OKPY)KEHUE MaTepHalbHO, B YIIEpo
uctTuHe. [NaBHBIM B (pU3MKE CTAHOBHUTCS TOT, KTO TPAaTUT HA CBOM «HAy4YHbIE MPOEKTHI» OOJbIIEe
OOIIECTBEHHBIX JICHET. DTO MYyTh B HUKY/A.

Kypnaisl o TeopeTudeckoit puznKe, B OCHOBHOM, IPUHUMAIOT CTAThU IO MAaTEeMaTHIECKOM
¢u3uke, yacto KpacuBble O (opMe, HO C MUHUMAIbHBIM (U3UYECKUM cojepkanuemM. Bce
HAUMHAETCS C HJAEU. BbIIBM)KEHHE HOBBIX MJIEH paccMaTpUBAETCS PENaKIUSIMH KaK HEYMECTHOE
¢mrocopcTBOBaHUE W, KaK MPaBUJIO, OTKJIOHseTcs. [lyOnukamuu mo TeopeTHuecKoi (u3uke He
OTIIENSIIOT TEOPETUYECKYI0 (U3UKY OT MaTeMaTHueckod U (yHAaMEHTaIbHYIO TEOpUI0 OT
NOJArOHOYHOM BpeMsHKU. CHelMaIucThl, CIOCOOHBIE Ha 3Ty padoTy, HE 3aJ1epKUBAIOTCS B PEIAKIUAX
(bu3NYECKUX KYPHAJIOB, MOCKOJIbKY «MEIIAIOT>» BIMITEIbHBIM B HAYKEe YHHOBHUKaM. VIM HeBbIrogHa
00BEKTHBHASA OLIEHKAa pabOTHl TAJAHTIMBOIO YYEHOTO, MO3TOMY JI0 CUX MOp HET YETKUX KPUTECPHEB
JUIsL OTpENeNieHrs BKJaJa OTAEIbHOrO YYEeHOTO B HayKy. [J1aBHOe pynuTh, KTO PYJIUT, TOT U
«3aKa3bIBaE€T MY3BIKY» B HayKe.

YueOHuKkH 10 (PU3MKE HAMKMCaHBl TaK, CJIOBHO BCE MPOOJIeMbl (PU3MKK permieHbl. Bceskas
IIOTIBITKA BBIMTH 332 paMKU y4eOHUKa IPECIIeayeTCs KaK «epech». YUeHbIH, Jep3HyBILUH 3TO caenaTh,
00BSBISETCS KYJIMKOM U IIapiiaTaHOM arpuopu. B odunumanbHON Hayke OH CTAHOBHUTCS M3TOEM,
aumaercs paboThl. YHUBEPCUTETCKas HayKa BOCIHUTBHIBACT U3 OYAYIIMX TEOPETUKOB IOCITYLIHBIX
UCIIOJTHUTEJNIEN YyKUX UJeH, BBIIBUHYTHIX, KaK MPaBuiio, 0e31apHbIMU PYKOBOAUTENSAIMU. <«HaydHbIM
JOCTHXKCHUEM>» CUYHMTACTCs CIOCOOHOCTh A (epeHnrnpoBaTh W HWHTETPUPOBATh (3aTKHHUCH |
BBIYHCIISAN), YMEHHUE HamucaTh pedepaTHBHYIO pabOTy MO HCCISIOBAHUSIM MOIHBIX TEOPETHKOB M
CIOCOOHOCTh BBIKPYYHMBATBbCA U3 HEYAOOHBIX MONOXKEHHWH. TOT, KTO yMmeeT 3TO jAenaTh XOpOIIo,
MOJTy4aeT IIAHC CTaTh KaHIUAATOM HaykK, €ClIM Takas eJUHUIlA 3allaHupoBaHa cucrteMoil. Tot, Koro
HOJICP)KUBACT TPYIIA JTOKTOPOB HAYK, MO AKOHOMHYECKUM, MOJUTHUYECKHM WJIM HALMOHAIBHBIM
uHTepecaM (iydmie, ecaud  3TO akagemukun PAH), mmeer maHC crath JOKTOPOM Hayk, a, IMpH
«XOpOoLIEM MOBEACHUU», Taxe akageMukom PAH.

Ommbku 060 GyHIaAMEHTAIBHOW TOPWH, MMOBTOPSEMbIE B yueOHHWKaX, HamboJiee YeTKO
MIPOCIICKUBAIOTCS C MO3UIUU (PYyHIAMEHTAILHOW TEOpUH OoJiee BRICOKOTO ypoBHs. Ha ceromusurHmit
JIeHb Teopuei 0oiee BHICOKOTO ypoBHS siBisieTcst Teopust dusnyeckoro Bakyyma, coznannas 23roga
Ha3aa B Poccun. Humxe nepeunciensl U KpaTKO IPOKOMMEHTHPOBAHBI OIIMOKH B (PyHIaMEHTaIbHBIX
TEOPHSIX, COCTABJISIONIUX OCHOBY COBPEMEHHOM O0IIeH (PU3HKH.

1. Kaaccuyeckasi Mexanuka Hprorona-Jiisepa Oasupyercs Ha 6-TM  ypaBHEHHSIX
OTHOCHUTENBHO 6-TH HE3aBUCHMBIX KOOpAWHAT (TPU MPOCTPAHCTBEHHBIX KOOPIUHATHI X, Y, ZU TPH
yrina Diinepa ¢1,02,¢3). Jlake Takas OTHOCHTEILHO MPOCTas 3ajada, Kak JBH)KEHHE TBEPAOIO Teiia
BOKPYT' OJHOW HENOABIKHOM TOYKM (IBM)KEHHE TMPOCKOIA) HE UMEET, B OOLIEM Cilydyae, MOJIHOTO
pemieHusi. B Heli He HaWacH HOBBIM (YETBEPTHIA)  JOMOJHUTEIBHBIA MEPBBIA HMHTErpail. B
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CYILIECTBYIOIIEH MOCTAHOBKE 3a/1ayu €ro npocTo HeT. [IpuunHa 3TOro, BO3MOXKHO, KaK MOKAa3bIBAIOT
HaM Teopust @usnueckoro Bakyyma B TOM, 4TO NMpH BpaIIeHUU THPOCKOIA MPOCTPAHCTBO COOBITHUIMA
CTaHOBUTCS HEECBKJIUIOBBIM, PEISITUBUCTCKUM HUMEIONIUM, B 001eM ciyuae 10 usmepenwuii (X, Y, z, Ct
— 4 TOJOHOMHBIX TPAHCIIITUOHHBIX KOOPIAMHATHI U 01,02,03,601,02,03 — 6 HETOJTOHOMHBIX
BpaliaTeibHbIX). Takoe MPOCTPAHCTBO OKA3bIBACTCS HETOJIOHOMHBIM, PACCIOCHHBIM, O00JIaIal0NM
pUMaHOBOM KPUBU3HOM U KpyueHHeM Puuyun. B HemM OTCYTCTBYET MOHSITHE MHEPUHAIBHON CHUCTEMBI
orcueTa. J[IBMKCHHE MaTepHH B TAKOM IMPOCTPAHCTBE MOXKET OBITh YCKOPEHHBIM, HO 1O WHEPIUH.
Hanpumep, npu BpaliieHre THPOCKOIIA ¢ MOCTOSIHHOMN YIIIOBOM CKOPOCTHIO (MJTH TIPH €T0 MPEIECCHH U
HYyTaI[MM) OTICNIbHBIC ODIIEMEHTE THPOCKONA JBUXYTCS YCKOPEHHO, HO MO WHepuuu.  Bce
HaOsromaemble (yCKOpeHHbIE) aBrukeHHs B 10- MEpHOM HEroJIOHOMHOM IPOCTPAHCTBE CBOAATCS K 6-
MEpHBIM BpaieHusM (MexaHuka Jlekapra), i1 KOTOPhIX 3aKOHBI COXPAaHCHUs MexaHMKH HproToHa
ob0obmarorcs. Hampumep, HBIOTOHOBCKUI 3aKOH COXPAaHEHHUS MOCTYNATEIbHOTO HMMITYJbCa IIEHTpa
Macc THPOCKOIIA, U30JMPOBAHHOTO OT BHEUTHUX CUJI, B MexaHwke Jlekapra, B o0mieM ciydae, He
paboTaeT U 3aMEHsIeTCA 3aKOHOM COXPAaHEHUs 6-TH MEPHOT0 yIIIOBOIO MOMEHTA, YaCThI0 KOTOPOTO OH
U SIBJISICTCSL.

2. Knaccuueckasi sjiekTpoanHamMuka MakcBesuia-JlopeHna He MoXeT OBITh BEpHOM
TEOpUEH YK€ TOJNBKO IOTOMY, YTO €€ YPABHCHMs JIMHEHWHBI. MICTMHHAsA TeOpHs 3JIEKTpOMAarHeTusMa
JOJKHA OBITh HENMHEWHON. BbIOOp HeNMnHEeHHOCTH BCerJa CBS3aH C MPOU3BOJIOM, KOTOPHI MOXKHO
n30€KaTh TOJILKO MPH F€OMETPUYECKOM OMMCAHUU CUIIBHBIX MOJIEH, TOJOOHO TOMY, KaK 3TO chelal
A.DWHINTENH @pU ONMCAHMM CWIBHBIX TPAaBUTALMOHHBIX TOJ€H. DBOJBIIMHCTBO TEOPETUKOB
ommbaercss (M 3TO BCe BOLNUIO B Y4YeOHWKH), CYMTas, 4YTO YypaBHeHHs MakcBemia-Jlopenna
PENATUBUCTCKH MHBAPUAHTHBI OTHOCUTEIBHO MpeodpazoBanmii JIopeHa uist Jr00bIX 3HAaYEeHUI 1moeit
E u H. IlpsmbiMu BerurcicHusMu (Tak, Kak 310 genanu Jlapmop, Jlopenr, [yankape n DHHIITEHH)
MOXHO II0OKa3aTb, 4YTO PEIATUBUCTCKAs WHBAPUAHTHOCTb YypaBHeHHM Makcsesuia-Jlopenna
cymectByer (IPUGIIKEHHO) B ClIabbIX anexTpoMarHuTHbIX nomsix (E, H « 10 ex. CI'CE) u npu He
YIBTPApEIITUBUCTCKUX CKOPOCTSIX. TpaanlinOHHAsl YEThIpeXMEpHas 3alKch ypaBHEHUN MakcBesuia-
JlopeHua MUIb NOCTYIUPYET PENATUBUCTCKYI0 HHBAPUAHTHOCTh 3TUX YPABHEHUH IPU JHOOBIX MOJISX
U CKOPOCTSIX M HE SIBJISIETCS 0OKA3aTeNbCTBOM. JTO 3a0IyKIeHHE TEOPETUKOB MPUBEIO K CO3JaHHIO
LIEJIOT0 psAZla BPEMEHHBIX, MOATOHOYHBIX TEOPHH, TAKUX KaK TEOPHUS CHIIBHBIX, CJIA0bIX, KBAPKOBBIX
B3aUMOJICHCTBUN, OTTECHUB HAa MHOTHE TOJABbI Ha3aJa MOCTPOEHHE (YHAAMEHTATBbHOW TEOPHH 3THUX
ABJICHUM.

3. Teopusi rpaBUTAlIMN DWHIITEHHA VISl MyCTOT0 MPOCTPAHCTBA SBIICTCS €MHCTBEHHON
dyHaaMeHTaNbHOW HEIMHEHHONW TeopHel, B KOTOPOM HEIMHEHHOCTh YpaBHEHHWH MJIs CHIIBHBIX
TPABUTALMOHHBIX MOJEH 3aJaHa HE PyKaMH, a OJHO3HAYHO IOJIy4eHa W3 COOTHOLIEHUH NeOMETPHH
Pumana. B pesynbrare, ypaBHeHus OiHIITeHHa i1 myctoro mpoctpancTBa Ry =0 okazamuch
NEPBBIMU  PEISTUBUCTCKM HWHBAPUAHTHBIMU (U3MYECKUMHU YpaBHEHHUSMH [UIsl JIOOBIX TMOJNEed U
ckopocteil. YUTo Kacaercd ypaBHEHMM OWNHINTEHHAa C IpaBOM YacThlO, OTJIMYHOW OT HYJIA
Rk — %2 Rg]<=87rG/C4 Tik, TO B HEX TEH30p PHEPTHU - UMITYJIbCA MAaTePUU [ 3aJaH pyKaMH U HE
UMEET TeOMETPUUECKOil CTPYKTYphl. VICKIIIOUeHHE COCTaBISIOT 00OOIIEHHBIE BaKYyMHBIE pEIICHUS,
Takue Kak pemene ae Currepa-Opummana, koraa 8rG/ct Tk, = - A0k, 4 = CONSt wiu penieHue
Baiins, xorma 87G/c* Ty, =p i ¥ k1= 0 B Takux peleHnsx JieBas u npaBas 4acTh ypaBHEHHIA
DiHIITeHa o0paliaercss B Hy/llb OJJHOBpEMEHHO. B o0mieM ciydae, 3T0 HE Tak, MOCKOJBbKY, KOT/a
TEH30p SHEPrHMU-UMITYJIbca HE TeOMETPU3MPOBaH, OH He oOpamiaercss B Hylb B IIJIOCKOM
npocTpaHcTBe. TEH30p PHEPruu-UMITyJIbCa B TAaKOM CHTyallud HHMKaK HE BIUAET Ha T'€OMETPHUIO
IIPOCTPAHCTBA, HA YTO HEOAHOKPATHO yKa3blBasl OiHIITENHH. HecMOTpss Ha 04EBUIIHYIO JIOTUYECKYIO
OlMOKy, HEKOTOpbIE HCCIEA0BAaTENH MPOIOJKAIOT 3a7aBaTh TEH30p SHEPTUU-UMITYJIbCA PyKaMHU.
W3BecTHO, YTO NPOM3BOJIBHO YCKOpPEHHAs dYeThbIpexMepHas cuctema oTcuera umeer 10 cremeneit
CcBOOOIBI U, B 00IIIEM clTydae, €€ JBIKEHHE JOHKHO onuchiBaThesi 1040 ypaBHEHUSIMU IBYOKCHHS. B
Teopuu DHHINTEHHAa WX BCEro ueTbipe (OHM ONMMCHIBAIOT JIBM)KEHHE Hayalla), a OCTaJbHBIC LIECTh
OTCYTCTBYIOT, TOCKOJIbKY IIECTh BpaIlaTeIbHBIX HErOJOHOMHBIX KOOPAWHAT ¢1,02,03,01,02,03 He
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SIBIIIOTCSL B TEOpUM OWHIITEWHA 3JIEMEHTAaMHU INPOCTPAHCTBA. BBelneHue 3TUX IONOJHUTEIBHBIX
KOOPJMHAT @1,02,¢3,01,0,03 Kak 3I€MEHTOB MPOCTPAHCTBA IPUBOAUT K MOSIBIICHUIO Y IPOCTPAHCTBA
KpPY4YeHHUs, KOTOpoe OoOpa3yeT TEH30p SHEpPruM-uMIyibca B YpaBHEHUSAX OiHIITelHa. Temepb
oOpalleHne KpydeHMsl NPOCTPAHCTBA B HyJb OOpalaeT B Hy/lIb TEH30p JHEPTUU-UMITYJIbCA U
PUMAaHOBY KpPUBH3HY IIPOCTPAHCTBA OJHOBPEMEHHO.

4. (IMosmy)dpyHnaMeHTAIbLHAS KBAHTOBAsI TEOPHS [TOCTPOCHA HA OCHOBE (DYHIaMEHTAIbHBIX
(bU3UYECKUX TEOPUN — KIIACCHYECKONW MEXaHWKH, KJIACCUYSCKOMN AIEKTPOJMHAMHUKU W KIIACCHUUECKOU
TECOPUU TPABHUTAIMU C TIOMOIIBIO OINPEICICHHBIX (OPMANBHBIX TMPHEMOB (3aMEHa (HU3MUSCKUX
BEJIMYMH COOTBETCTBYIOMIUMH (D epeHIIMaIbHBIMU  ONlepaTOpaMH). OcHOBHOE ypaBHEHHE
KBaHTOBOM Teopuu — ypaBHeHue llIpenuHrepa yragaHo reHUaJIbHBIM YYEHBIM, a HE IIOJIYYEHO U3
ACHBIX (pu3nueckux TmoJokeHud.  BonHoBas QyHKUMS Y yIOBJIETBOpSIOUIas YpaBHEHUSIM
HIpenunrepa, cBsi3aHa ¢ HaOMI01aeMBIMU (PU3MUECKUMH BEJTMUYMHAMH B COOTBETCTBHUH € (hOpMYIaMu

p=my*y=mo(r), (*)
S:ihlniz—qus, **)

/P

HO camMa B JKCIIEpUMEHTEe He HaOmogaercs. B pesynbrare, B KBaHTOBOH TEOpUHU TMOTEPSIHO
o0pa3HOe MBIIUIEHUE, 4TO Ui (HU3UKa, 0 MHEHUIO JlaH)KeBeHa, paBHOCHIBHO OTpeueHHIo. Bemymue
Gbu3MKN TPU3HAIOTCS, YTO HE MOHUMAIOT KBAaHTOBYIO TEOPUIO B €€ OOIICTPUHATON KOMEHrareHCKOM
TPaKTOBKE.

S5.Teopus ®Pusnueckoro Bakyyma — HoOBas QyHIaMeHTaIbHas TEOpHSs, peEIIaloias MEepBYIO
(reomeTpH3aIis SIEKTPOMATHUTHBIX MMOJICH) U BTOPYIO (reOMETpU3aIiisl KBAHTOBBIX IOJIEH) MPOOIeMbI
OiHmTeiiHa. B reoMeTpu3oBaHHON KBaHTOBOW TEOPHM BOJIHOBas (DYHKIHUS CBSI3aHO C Kpy4EHUEM
IIPOCTPAHCTBA, KOTOPOE (PU3UYECKU MHTEPIpPETUpyeTcs Kak mnoje mHepuuu. Ha Mol B3rmsa, cerogHs
Teopuss @usmueckoro Bakyyma oOKa3bIBaeTCsi E€IWHCTBEHHBIM CPEICTBOM, CIIOCOOHBIM M3JICUUTh
COBpPEMEHHYIO (QU3HUKY.



