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Beenenue

[loxxanyil camoi ry1IaBHOH M OTBETCTBEHHOW paboTOH B TeopeTHUeCKOW (DHU3UKe SBJSETCS
00beKTHBHAs (10 Mepe BO3MOXHOCTEH) OlleHKa 3HaueHUsi HOBOH (hU3WYeCKOH HIeH U ypaBHe-
HUi, KOTOpPBIE NAIOT aHAJUTHUECKOe OMUcaHHue 3Tod uiaeu. Kak npaBuso, UMeHHO HOBblE HIEU
BCTPEUAIOT YIIOPHOE CONPOTHUBJEHHE CO CTOPOHBI OOJBLUIMHCTBA BEAYLIMX YUeHbIX, CO3JAIOLINX
"0011eCTBEHHOE MHEeHHe" M0 JII0OOH U3 00CYKAaeMbIX MPoOJeM.

Ocobyto yrposy ajsi pa3BUTHS (QyHLaMeHTa/bHOH TeopeTH4eCKOH (DM3UKH IpeacTaBJsieT
co00H TaK Ha3blBaeMOe siBJeHHe 'TPYMMOBLIMHBI', KOTJA HECKOJbKO IMOCPENCTBEHHBIX ydye-
HBIX, CBSI3aHHBIX KPYTOBOH MOPYKOH, CTApaloOTCsl CO3HATEJbHO 3aXBAaTUTb KJIOUEBblE MECTa B
HayKe W HAauMHAIOT "CcaMOyTBepXKIAaTbCsA", TONABJSA TaJaHTbl. TaKWe TPYMNMbl NeHCTBYIOT B
HayKe TOJIMTHYECKUMU MeTOodaMH, 00pa3yst OOJbIIMHCTBO B PElaKIUsAX HAyUHBIX »KYPHAJOB
M B IPYTMX OpraHU3alusX, BJAUSIONIMX HAa HAYYHYIO Kapbepy HE3aBUCHMOro ydeHoro. B aTux
YCJIOBUSIX HU O KaKOW 0ObeKTUBHOW OLleHKe HayuHOU paboThl He MOXKeT ObITh U peuu. [losaTomy
B HacTosilllee BpeMsi 3HaUMMbIM yUeHbIM, B OOJIBIIMHCTBE C/Ay4yaeB, CUUTAETCS TOT, KTO PYKO-
BOAWUT OOJIBILIMM Hay4HbIM KOJJIEKTHBOM W TIPU 3TOM TPATUT 3HAYUTEJbHble MaTepHaJbHbIE
[IEHHOCTH, a He TOT, KTO MBICJUT OPUTHHAJBHO.

B sTom ropy ucnonnsiercss 10 jieT ¢ MOMeHTa BbIXOA BTOPOrO H3[aHHUS KHHUTH aBTOpa
"Teopusi pusuueckoro Bakyyma, (Teopusi, SKCIepUMeHTHl U TexHoJoruu)", Mocksa, Hayxa,
1997, c. 450. 3a 370 BpeMsi ObLJIK MOJyYeHbl pe3yJbTaThl TAKTHYECKOTO M OMepPaTHBHOTO Xa-
pakTepa, noJ0xKeHHble Ha POCCHACKUX W MeXAYHAapPOIHBIX KOH(EPEHIUSX, TOATBEPK AIOIINX,
nosiBJieHre B (hU3HMKe HOBOM HAay4YHOH MapafiurMbl - Mapaiurmbl Jlekapra (MM TOPCHOHHOH Ma-
panurmbl). Peakius HayuHOro 60MOHIA Ha 3TH pe3yJbTaThl, B OOJBIIHHCTBE CJIy4yaeB, HOCUT
OTpULIATeNbHBIA XapaKTep 10 MHOTUM NpuuMHaM. [lepeuncanM HeKOTOpble W3 HHUX.

HekoMmneTeHTHOCTh

Cpeay MHOIMX NPUYMH OCHOBHYIO POJIb WIPaeT HEKOMIIETEHTHOCTb YUeHBIX, JAeJsaollHuX
9KCIepTH3y HayuHod pabothl. Hampumep, akamemuk PAH B.A. Py6akoB, HamucaBlIH# pe-
IeH3WI0 Ha Moo KHury [l], paboTraeT B creuuhHUecKOi 00JaCTH TeOpeTHUECKOU (PU3UKH,
KOTOpasi UMeeT [e/10 ¢ pa3paboTKOH pa3/HYHbIX aClEKTOB MOJY()eHOMEeHOJOrHUeCKUX (PU3U-
YeCKUX TEOPUH (MHOrOMepHbIX, KaJlHOPOBOUHBIX, CYTNIEPCUMMETPHUHBIX U T.1.). Takue Teopuu
He OTHOCATCS K KJacCy (PyHAaMeHTa/bHbIX W INPeICTaB/SIT IJsS TeopeTHYeCKOH (PU3UKU
BCero Julllb akademuudeckuti nutepec. [lo kaaccuukauuu TeopeTHuecKux paboT MopoOHbIe
TeOpUH MpHHanIexaT K 13 kmacey (cm. puc. 1). JlaBath oueHKy pa6oThl Kiaacca O, UMest OTbIT
TEOpeTHYeCKOH paboThbl, COOTBETCTBYIOLIMH KJaaccy 13, 3To Bce paBHO, UTO yUEHHKY MEPBO-
ro kJjaacca obuieo6pa3oBaTe/ibHON LIKOJBI AaBaTh OLEHKY paboThl A.diHIUTelHA 1Mo oO6Iel
TEOPUU OTHOCHUTENbHOCTH. UTOOBI CKPBITh CBOIO HEKOMIIETEHTHOCTb, YYEHHK, CKOpee BCero,
oTHeceT paboty A.DiiHIITelHa K "/oKeHayKe', eCsid, K TOMY e, "NHPEKTOpP MIKOJbI' HMeeT
TaKoe »Ke MHeHHe.
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Puc. I: Knaccudukauus pabot no teoperuueckod usnke (1687-2007 rr.)

Y1eps 3apaBoro cmbiciaa

OCHOBHOH LieJIbl0 TeOpeTHUecKod (DU3UKU SIBJSeTCS co3fdaHue (hyHAaMeHTaJbHbIX TeOpuH
(reopuit ypoBHs ). DToii paboToll 3aHHMAIOTCS CTpPATerd MEPBOrO YPOBHS, K KOTOPBIM (10
MOsIBJIEHUsT Teopuu (uauyeckoro Bakyyma) oTHocsitcss M.HeioTon u A.Dd#nmredin. ®yHna-
MeHTaJ/IbHble TEOPHH 00pa3ylT OCHOBY y4eOHHKOB 1o (usuke. PacueTsl, mponesaHHbe C HC-
M0JIb30BAHHEM yPaBHEHHH (PYyHAAMEHTaNbHOH TEOpHH, 00JafaloT adCOMIOTHOU MpeacKasyemMo-
CTbIO B TIpefiesiaX, IJle NaHHas Teopusi crnpaBennuBa. PyHaamMeHTa bHAs TEOPHUS HE MOXKET
ObITh OTBeprHyTa. Ee MOXXHO TOJIBKO paclIMpPUTb 10 HOBOH (PyHAaMeHTaJ/bHOH TEOpUU KJac-
ca 0. Hayuutb co3nanuio HOBbIX (PyHIAMeHTa/bHbIX TEOPHH HEBO3MOXKHO. DTOT Aap HaeTcs
CBbILIE U OCHOBHOW MYTEBOAHOM HUTBI B 3TOH HECTAHAAPTHOU HAay4yHOU paboTe OKa3blBAETCSH
MHTYULHUS, KOTOPasi BBIXOAUT 32 PAMKHU TPUHSTOH B HayKe NBOWYHOHU JIOTMKH ApHCTOTEJIS.

Crpareru (pusMuecKUX TEOPHUH NepBOro ypoOBHS HAYMHAIOT CBOKW paboTy C nepeocmoicie-
Hus sceli npedvidyuiell pyroamenmanvroti gusuxyu. OHU 3HAIOT TeopeTHYyecKre MpoOseMbl
(yHIaMeHTaNbHOH (DU3UKHK Jydllle TAaKTUKOB W OINEPaTHUBHHUKOB M CUMUTAIOT pellleHHe 3THX
npo6sem 6oJsiee BaXKHBIM MOBOAOM [J/151 YCOBEPLIEHCTBOBAHUS (PYHIAMEHTAJNbHOH TEOPHH, YeM
pacxoxKeHHe ee C dKCIepUMeHTaJbHbIMU JAaHHBIMH.

Pasnnyure B ypOBHAX MbIIIJEHUS TEOPETUKOB, CO3AAIOLIMX TEOPUM DPA3HOTO YPOBHSA H



KJacca TMPUBOIUT HE TOJbKO K HHTENJNEKTyasJbHbIM KOH(MJIMKTAM MeXAy HHMH, HO H K
HeNpaBUJIbHOMY BBIOODY HaIpaBJeHHs] MCCJAeNOBaHHs OOJbIIMHCTBOM yueHbIX. Hampumep, B
TBOPUECKOM KOH(JIHKTe Mexkay cTpaTeroMm knaacca 0 A.DUHIITEHHOM M TaKTHKOM KJjacca 4
B.[laynu, BO3HUKIIMM 110 MOBOAY MHTEPNpeTallud KBAaHTOBOH MeXaHWKH W ee POJIM M MecTa
B (DyHIAMeHTaJ/JbHOU (PU3HKe, OOJBIIMHCTBO TEOPETHKOB cTaJjo Ha cTopoHy B.[laymu, cuuras
A.DiiHmTediHa "cTaphIM BOPUYHOM'CO CTapbIMM KJaCCHUECKHM B3IJIsiIaMHU Ha HOBYI (U3H-
YyecKylo Teopuio. B nmpyrom cayuae ctparter kisacca 3 I1.Jlupak KOH(JIHUKTYeT CO CTpPaTerom
ksacca 6 C.BaiiHOeprom no noBofy pacXxofiHMOCTelH B KBaHTOBOH asekTpoarHamuke. 1. [lupak
CUMTAeT, UTO MPUYMHA PACXOAUMOCTeH CBsiI3aHA C TOUEYHOH MOJEJbI0 3apsila B yPaBHEHHSX
KBaHTOBOH 3JIEKTPOAMHAMHUKH (KOpHM mpobsembl B ¢usuke), a C.Baiin6epr paccmarprBaer
npo6JieMy pellleHHOH, moJiarasi, YTo BCe CBOAMUTCS K "YHauHO MOAOOpPAaHHBIM MaTeMaTHYeCKHUM
npremaM (KOpHHU TpobJieMbl B MaTeMaTHKe). K B 3TOM Borpoce GOJIBIIMHCTBO TEOPETHKOB TPH-
HuMawoT Touky 3peHust C.BaitnGepra. B pesynbrate passutue ¢usuueckoit teopuu (I1.dupax
BUIUT pelleHHe MpobJieMbl B CYIIeCTBEHHOM HW3MEHEHWH ypaBHEHWH KBAaHTOBOW 3JIEKTPOIH-
HaMHUKHU [2]) nmogMeHsieTcss U300peTeHHeM MaTeMaTHYeCKHUX YJIOBOK, KOTOpPble HalpaBJeHbl Ha
TO, UTOOBI 3aBya/JMpoBaTh (hHU3UUYECKYyI0 MpobJeMy, a He pPelluTh ee.

Xots I1. Qupak, P.@efinMaH 1 HEKOTOpBIE APYTHE TEOPETHKH HEONHOKPATHO YKAa3bIBaJIH Ha
TO, YTO METOAbl NIePEHOPMHUPOBKU npomusopedam cem 0OU{enpuHamolm npasuram Guau-
KU u mamemamurku W, PaKTUUECKH, CBOASATCH K BBEJEHHUIO PyKaMHU B ypaBHEHHS] KBAHTOBOH
3JIeKTPOAMHAMUKH JOMOJHUTENbHBIX OeCKOHeYHO GOJbLIUX BeJHUYMH, KOMIIEHCUPYIOILKX pac-
XOIUMOCTH [2], 6O/MBIIMHCTBO TEOPETUKOB MPOAOJ/KAET PACTIPOCTPAHATD ITY OECCMBICIUIY Ha
npyrue ¢pusndeckue teopuu. B camom nene, BoT yto nuuer C.BaiiHOepr mo moBopy KBaHTO-
BaHHUs ypaBHeHHU DiiHIuTelHa [3]:"M0XHO, KOHEYHO, MPOCTO MPUMEHHUTh MPaBUIa KBAHTOBOM
MeXaHUKH K yPaBHEHHS TOJIl TATOTEHHs B OOIIEH TEOPUH OTHOCHUTEJBbHOCTH, HO MbI TYT 2Ke
CTaJIKUBaeMcsi co cTapoil npobsemMod OGeckoHeuHocTel. DTH OeCKOHEUHOCTH MOXKHO YCTpa-
HHUTb, €CJIM U3MEHHUTh ypaBHeHUs DUHILTeHHA [/ IPaBUTALMOHHOrO MoJs, 106aBUB B HUX
HOBOE cJlaraeMoe ¢ 6eCKOHEYHBIM MOCTOSIHHBIM MHOXKHUTeJeM M Mogo0paB ero Tak, 4ToObl OH
COKDAaTHJ MepByI0 6eCKOHEUHOCTh."

O6paTtuTe BHHMaHHe C KakKOH JerkocTblo cTpaTer kJjacca 6 C.BaiiHOepr, HUCKOJBKO He
CMYLIAsiCh, MpeaJaraeT BBeCTH B (DyHAaMeHTasbHble ypaBHeHHUs KJjacca 0 6eCKoHeuHO 60Jib-
Y10 BeJIMYUHY, He HMesl HAa TO HUKaKUX (PU3MYecKHX 0O0CHOBAHUH, KpOMe XKI'ydero »xKesaHHus
130aBUTbCS OT pacxonuMocTel. JINYHO y MeHs Bbl3biBaeT 03a00UEHHOCTb U HELOYMEHHE, UTo
TAKOU 4UCMO 3IMOYUOHAAbHYIL NO00X00 K pewleruto saxcHeliuel Hay4uHot npobaemol ycTpa-
MBaeT OOJbIIMHCTBO COBPEMEHHBIX TEOPETHKOB, BKJIOYas KUBYLIMX HbiHe HobesneBckux say-
peaToB 1o (usuke!

CkpbiTad rpynnoBmyHa U KOppynuus B HayKe

"Ecau e B Kydy CTPYAMJHCH MaJjible, CHAWCs Bpar, 3aMpd W JAr - 3TH CJ0OBa M03Ta
O4YeHb TOYHO XapaKTepU3YyIOT MOJIOXKeHHe JieJ B TeopeTHyecKod (pusrKe. BosblIMHCTBO faxe
MPU3HAHHBIX OOLIECTBOM yUeHBIX He COOTBETCTBYIOT BBICOKHM TPeOOBAHUSAM, NPelbsB/IsSEMbIM
K pa6otaMm 1Mo (yHAaMeHTa bHOH (DU3MKe U, IJS TOTO, YTOObl BBIXKHTb B HayKe, OHH 0ObeqH-
HSIOTCS B TPYIINB], CO3/1aBasi "'HYKHOe"0OLIeCTBEHHOE MHEHHE IO JI060MY TeOpeTHYeCKOMY
BOIPOCY.

Hanpumep, Bropst A.DUHILITeHHY, MHOTHe Belyll{e TEOPETUKH OTMeYaloT, 4YTO "KBaHTOBas
MeXaHHWKa, 3TO IOJIHAsl 3arajlok M MapajoKCcoB NUCLMIJIMHA, KOTOPYIO Mbl He MOHUMaeM J0
KOHIla, HO yMeeM NpUMeHsTh [4]". DTO B MOJHON Mepe OTHOCHUTCS U KBAaHTOBOH 3JI€KTPOIHHA-



MHUKe, KOTOPYIO MOYTH Bce (PU3UKH MOYUTAIOT KAK ITAJOH COBEPILIEHCTBA, 3a0biBasi TIPU ITOM,
YTO OHa siBJIsIeTCs MosypyHaaMeHTa bHOH Teopuel (Teopueit yposHs II) u, mosTomy, He MOXKeT
CJY>KHUTb OTIPaBHOH TOUKOH /151 Aa/bHeHIIero yCHelHoro pa3BuTHs (hyHAaMeHTaJbHOU Teo-
puu ypoBHs [. Tem He MeHee, GOJIBILIMHCTBO TEOPETHKOB 3aHUMAaeTCsl Pa3BUTHEM KBAaHTOBOMN
TEOPHM BCeX B3aWMONEHCTBHH (CTaHIApTHAs MOJeJb, TEOPHsS CYMepCTPyH), UCXOOs, CKopee
BCEro, U3 MPHUHLHMIA, UTO "JIydlle NeJaThb XOTb UTO-TO, UeM He HesaTh HUuero [5]."

13 puc. 1 BunHO, 4To paboramu kjacca 0 3aHUMAIOTCS eMUHUIB], Kaacca | mecsaTKH, Kiaac-
ca 2 HeCKOJIbKO JeCATKOB yueHbIX. [lo Mepe MoOHMKeHUS 3HAUMMOCTH TEOpPETHUeCKHX padorT,
YMCJIO 3aHSITBIX B MX pa3paboTKe YyuyeHBbIX BO3pacTaeT, Tak, Hampumep, B KJacce 17 pabo-
TaeT y»e HeCKOJbKO ThICSIU BBICOKO KJIACCH(PHULHPOBAHHBIX TEOPETHKOB, CTATbIMH KOTOPBIX
3aroJIHeHBl BCce Belyllve (pU3HYecKHe KypHaJbl. Korma uurtaemib 3TH CTaTbH, TO CO3[AeTCS
oOMaHUHBOE BIeYaT/eHHe, UTO UX aBTOPHl - CylepMeHbl, a A.DiiHITelH (TeopeTrk KJaacca 0)
UM U B MOAMETKH He roauTbcs. MoXKHO 3aMeTUTb, YTO 110 Mepe [ABHKeHHs BHH3 Mo Tabuauue 1
NoHMKaeTcsl (pUanyeckKass 3HaUMMOCTb paboT, 3aTO BO3pacTaeT UX MaTeMaTHyeckoe odopmJe-
Hue. Cellyac ass1 paboThl B TeopeTHUeCKOH (hH3MKe CTaHOBUTbCS BaxKHee 3HATb MaTeMaTHKY
U MOYTH He HaJo0 3HaTb (PM3UKH, MOITOMY B OOJBIIMHCTBE HAayYHBIX COOOLIECTB 0OCYXKIeHHE
OCHOB (DM3UKH He OlleHHBaeTCs Kak HaydyHas padoTa M TMOUTH BCEraa BbI3bIBAET OTPHULATE/Ib-
HYI0 peakuHdio y ayaIuTOpPHUM, KOoTopas cpady TpeOyeT 0OCYXKIEeHHS JarpaHKHaHa TEOPUU U
nocJjenyoUUx Ha ero 6ase BblyMcaeHUH. VIMEHHO B 3TOT MOMEHT B TEOpPETHUeCKYl0 (PHU3UKY
npocauyrBaeTcs JaBUHa OeccofepxkKaTesbHbIX TEOPHUH, NMPOU3BOASILIUX OFPOMHOE KOJUUYECTBO
Hay4yHOH MakyJsaTypbl. KoHeuHo, HayKa 3TO »KMBOH OpraHu3M U CO BpeMeHeM Bce paboThl 110-
no6Horo pona OyAyT npefaHbl 3a0BeHHUI0. TeM He MeHee, HeJb3sl NpeHeOperaTb ONacHOCTHIO,
Korjga Ha OeccoiepzKaTeJbHBIX, HO, C MepBOrO B3LJfJa, BecbMa Npe3eHTabesbHBIX paboTax,
3amiiatTes (6aarofapsi TPyNIoOBOM MOAAEPKKE) NOKTOPCKHE AMCCEPTAlMH U MPUCBAUBa-
I0TCS aKafleMUdyecKre 3BaHHS ydyeHbIM KJjacca 14, KPUTUKYIOUKMX PabOThl KJACCUKOB HayKH
ksacca 0 [6]. Takoro pona "rosible KOpoJiu", HCMOJb3Yst AIMUHUCTPATHBHBIA Pecypc, CO3Ia0T-
sl LleJiple Hay4yHble LIKOJIBl HHUCIIPOBepraTesed TeOpHH TpaBUTAlUM DUHILTEHHA WU APYTHUX
BeCbMa 3HAYUMBbIX A/151 PU3KKHU paboT, YTO BO3MOXKHO TOJNBKO B PaMKaX TOTAJUTAapPHOH HayKH.
Bonee Ttoro, Poccuiickue ¢usuku kjaacca 14 u HHxKe 00beAUHUJINCH B T'PYNNy C TPOMKHM
HasBaHHeM "'Komuccus no 6opbbe ¢ JokeHayKod', peTeHaysl Ha poab [ocriona bora, kotopslii
OIMH ampHOpH 3HaeT UCTHHY. [leMoHCTpHPYS 0COOEHHOCTH HALMOHAJNbHOH HayKH, 3TH OOpLLbI
3a ee YHUCTOTY TPATAT CBOM TBOPYECKHH 3amaj Ha KPUTHKY NUJIETAHTOB (C HUMU U TaK BCe
SICHO), OCTaBJIsIsi B MOKOE BBICOKONOCTABJIEHHBIX HUCIIPOBeprartesell KaaccukoB Hayku. Ctpe-
MSICb COXPaHUTb CBOE BJIHSHHE U KOHTPOJHPOBATHb HAyKy, OHM CTOSAAT HAa MYTH BCEro HOBOTO,
Urpasi poJib TOpMO3a MpPOrpecca, UTO HEOTBPATHMO CIOCOOCTBYeT 3HAUMTEJbHOMY MOBbILLIE-
HHMIO CTOMMOCTH HayUHBIX HCCJE0BaHUH MPU OIHOBPEMEHHOM CHUXKEHHH UX 3(P(eKTHBHOCTH.
HarnomHio, 4TO peub HAeT He O MPUKJIALHOH, a 0 (PyHOaMeHTasbHOH (usrke Kmaacca 0,1,2,
B KoTopyto Poccuiickue (hU3UKH ([0 MOSIBJEHHS TeOpUM (DH3UUYECKOrO BaKyyMa) He BHECJH
HUKAKOTr'0 CYyIIeCTBEHHOIO BKJaja.

3amMaquuBaHUE THLIIOBBIX MPOOJEM TEOPETHUYECKON U IKCIEPUMEHTAIBHOU (PU3UKH

Kak mpaBu/o, ydyeHble ypoBHSI | He 3aHMMalOTCsl HamWcaHWeM y4eOHHUKOB MO TOW (PyH-
JaMeHTaJ/JbHOH TeOpHH, OCHOBOMOJIOXKHHUKAMH KOTOPOH OHU SBJSIOTCSA. DTy BeCbMa BaxKHYIO
paboTy BBINOJHSKT y4eHble C XOPOLUMMM MelarorH4eCKUMH [JAaHHBIMH, YMeEILlHe 10XON4H-
BO M3JlaraTb Hay4yHble NOCTHKEHHUSl NPYTUX HccaefoBaTesiell. B pesysnbrare, uToOB H30€xaTb
Hey0OHBIX BOIPOCOB CO CTOPOHbBI BAYMUYHMBBIX cayliaTeJseld, O0NbIIMHCTBO yUeOHUKOB M0 pas-



JIUYHBIM pa3fesaM (PU3MKH HAMHCAHO, YTO Ha3biBaeTcs, '0e3 Cyduka W 3anopuHKH."[lomo6Hble
yueOHUKH 10 (pU3UKe CTAHOBSTCS MOXOXKH Ha CIIPABOYHMKH, a He Ha y4yeOHble MocoOHs. JTO
0CcO0OeHHO KacaeTcsi HEKOTOPbIX Pa3zie/IoB KJAaCcCHUECKOH MeXaHUKH U 3J1eKTPOIMHAMUKH, KOTO-
pble GOJIBIIMHCTBOM TEOPETHKOB TPAAULIHOHHO CYUTAIOTCS 3aKOHYEHHBIMU U He MOAJIeXKALUMH
nepecMmotpy. Hanprwmep, takas nsBectHas mpobJemMa, Kak npobseMa UHepUUH B MeXaHHKe U
3JIEKTPOIMHAMHUKE [0 CHX MOpP He MMeeT OKOHUaTeJbHOH (hOPMYJHUPOBKH [7], a ypaBHeHHSs
MakcBesa, Kak M3BECTHO, OTPaHHYEHBl 3JE€KTPOMATHUTHBIMM IOJSIMH, CO3[1aBaeMbIMH I10-
CTOSIHHBIMH 3apsinaMiu. [loatomy Takue (4TO HasbiBaeTcsi, "'Ha CToJe") IKCIEPUMEHTHI, Kak
u3MeHeHHe WHepUHOHHOH Maccoil 4D rupockona [8] unu skcnepumentsl H.Tecna ¢ 3apsina-
MU TlepeMeHHOH Macchl [9], BbIMasu U3 MOJIsT 3peHHs] COBpEeMEHHOH (pyHAaMeHTalbHOH HayKH.
IT10 0OBsACHSAETCA TEM, UTO IKCIEPUMEHTHI C MepeMeHHbIMH MaccaMM U 3apsinaMu mpebyrom
gbix00a 3a pamKu cyujecmsyroweti HayuHot napaduemol.

1 CpaBHenue napagurmbl HpioToHa ¢ mapagurmon
Hekapra

BoJIbLIIMHCTBO COBPeMEHHBIX HayuHBIX paboT CO3aHO B paMKax napagurmel HeloToHa (cM.
pHUC. 2) U TOJBKO TeopHsi prU3UYeCcKOro BakyyMa pa3paboTaHa Ha OCHOBe MapaiurMel Jlekapra.
Ha puc. 2 paznen mexny napagurmamu HeiotoHa u Jlekapta 0603HaueH NYHKTHPHOU uepToH.

1.1 Kparkuii 0630p napagurmsl HeloToHa

OcHoBHbIe NpU3HAKK MapaaurmMbel HeioToHa 3T0:

1. Mcnonb3oBaHue WHEPLHUATBHON CUCTEMbl OTCUETA KAK OCHOBHOM.

2. OTcyTcTBUe Kakod Jub0O APYyrod (pyHIaMeHTaJbHOH MOJAENH HUCTOYHHUKA T0Js, KpoMe
TOYEYHOH.

3. [locTosiHCTBO Macchl, 3apsiia, CIMHA U APYTHX OCHOBHBIX XapaKTEPUCTHK HCTOYHHUKOB
MOJIeH.

4. PasneneHne NBHKeHHsS 00BbEKTOB Ha MOCTyMNaTebHOE W BpalllaTesbHoe.

5. OTCyTCTBHE TeOMeTPUUYECKOTO ONMHUCAHHS MUCTOUHHKOB MOJIEH, BKJIIOUAs UX CIIMHOPHYIO
CTPYKTYDY.

6. PazneneHue pU3MKH Ha KJaCCHYECKYIO U KBAHTOBYIO.

7. Jlyanuctrhyeckoe MpeicTaBJeHHe PeaNbHOCTH KaK MPOCTPAHCTBA-BPEMEHU U MaTepUH
Ha ee (hoHe.

8. He wucnosnb3oBaHue BpalllaTeNbHbIX KOOPAMHAT KaK 3JeMEHTOB IPOCTPAHCTBEHHO-
BPEMEHHOr0 KOHTHUHYYMa.

1.1.1 ®dynHpameHTaJbHble Teopuu B napaaurme HpioToHa

Paseutre napaaurmel HbloTOHA B TeoprH MoJisl HAUMHAeTCS C HbIOTOHOBCKOH TeOpHH rpa-
BUTAUMHU. DTO NepBasi (pyHIaMeHTa/bHasl TeOpUsi ypoBHS I, KoTopass 1OCTaTOUHO TOYHO OIHU-
CbIBaeT ABH)KEHHUE MJaHeT B TPAaBUTALMOHHBIX MOJSX pa3UuHON KoHpurypauuu. [Tostomy
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Puc. 2: PasButue napagurmel Hototona u Jlekapra (1687-2007 rr.)

ypaBHEHHSs TpaBUTALMM TeOopuH HbioTOoHA (BHE HCTOYHMKOB TPAaBUTALMOHHOrO T0JIS1) CJeAyeT
OTHeCTH K (pyHIaMeHTaJbHbIM ypaBHeHHsM KJjacca O (cm. puc. 1).

Onupasicb Ha MPUHIMI OOIIEH OTHOCHTEJNbHOCTH, A.DUHINTEHH HaXOAUT (yHIaMeHTaJb-
Hoe 0600l1eHHe ypaBHeHWH rpaBUTauuy HeloToHa. BakyymHble ypaBHeHUs DHHILTeHHA, KO-
Topble A.DHUHIITEHH CUMTAJ €IMHCTBEHHBIMH CTPOTHMH yPaBHEHHUSIMH OOIIepessiTHBUCTCKOH
TEOpHH TPaBUTALMM, MBI TaK K€ OTHOCUM K (pyHIaMeHTa/bHbIM ypaBHeHUsIM KJjacca 0. Eciu
MCTOYHUKOM TPABUTALIMOHHOTIO MOJS B ypaBHeHHUsIX HploToHa 1 DiHIUTEHHA ABJsSETCS TOUEY-
Hasi Macca, To 06e TEOpUH OCTalTCs (PyHAAMEHTA bHBIMU TeopusMu Kaacca 0.

Ho kak Tosbko B mpaByto yacTb ypaBHeHUH HbloToHa W DiHIITeliHA BBOOMUTCS (Kak mpa-
BUJIO, PyKaMH) (peHOMEeHOJIorHYecKasi MJIOTHOCTb paclpeleseHHss Macchl, COLep:Kallas Mpo-
M3BOJIbHBIE KOHCTAHTBI, TO 9TH ypaBHEHUS NepeXofsiT Ha ypoBeHb Il mosydyHnameHTa bHBIX

ypaBHeHHH KJjacca 3.

Taktuueckue pabotsl II.Kynona, A.Amnepa u M.Papanes yposus [ kiacca 1 6b11u 06b-



envHenbl JIxk.K.MakcBesnsom B (pyHIaMeHTa/bHble YpaBHEHHUS! KJACCUUECKOH 3JIeKTPOAMHA-
mMuku kjacca 0. Mccnenysi HoBble ypaBHeHHsI B 06JacTH CBOOOAHOH OT 3apsiioB, Makcsein
MpeacKasas CyLIeCTBOBaHHWE 3JIEKTPOMAarHUTHBIX BOJIH, KOTOpPble posroe BpeMms (okoso 20
JIeT) He NPHU3HABAJIUCh €r0 COBpEMEHHUKaMHU. YpaBHeHHs1 MakcBeJsia Pofo/IKaOT OCTaBaTh-
csl (pyHIaMeHTaJ/IbHbIMH, €CJIM B KaueCTBe UCTOYHHUKA JIEKTPOMATrHUTHOIO I0JIS UCI0J/b3YyeTCs
MOCTOSIHHBIM ToueuHbld 3apsin. Eciu ke pacnpenesneHue MJIOTHOCTH 3apsiia 3aaHo peHoMe-
HOJIOTHYeCKU (T.e. BBEIEHO B YPaBHEHHsl PyKaMH), TO ypaBHeHHs MakcBesia nepexonsiT Ha
ypoBeHb NoJy(pyHIaMeHTaJ bHbIX TEOPHUH KJacca 3.

K oneparuBHbIM paboram ypoBHS | Ksacca 2 oTHOcsiTcs pellieHUsl ypaBHeHUH Makcseda,
KOTOpble OKa3aJ/i 3HauWTeJIbHOe BJHSHHE Ha pPa3BUTHe NPUKJAALHbIX HanpaBaeHUH. OnHUM U3
TaKUX pellleHUH fIBJSITCS noTeHUHansl JIneHapa-Buxepra.

Jlto6ass pyHaaMmeHTa/bHas TeOpUsl OrpaHUYeHa W CO BpeMeHeM [0JIKHa ObITb 3aMeHeHa
HOBOH, 6oJiee coBeplLIeHHOH (DyHAaMeHTaJbHOHU Teopuell. DTO yTBepxKIeHHe B MOJHOH Me-
pe oTHocHUTCA K ypaBHeHMsiM MakcBensia. HenoctaTku Kjaaccuueckod 3JeKTPOAMHAMHUKH, a
takxke unen B.Kmudpdopra n A.dfHmTEiHA OTHOCUTENBHO reOMeTPUYECKOH MPHPOABI BCEX
(hr3MYeCKUX B3aUMOAENCTBUH, NPHUBEIU aBTOpPa K CO3JAHUIO HEJHMHEHHOH reoMeTpHU3UPOBAH-
HOU 3JiekTpoarHamMuku ypoBHs [ kmacca O [10]. A.DiiHITelH oTMeuas, 4TO reoMeTpU3alus
(PM3UYEeCKUX YPABHEHHUH 3TO , NMOXKaAJNYH, eIHHCTBEHHBIH CI0COO BBECTH HEJIMHEHHOCTb B ypaB-
HeHHUs (PU3HMKH (PyHAAMEHTaJbHBIM 00pa3oM.

BakyyMmHBle ypaBHEHUS HeJMHEHHOH 3JIeKTPOAWHAMUKH (ypaBHEHUS BHE HCTOUHHKOB IIO-
Js1) (OopMasbHO-MaTeMaTHUeCKH COBNAJAIT C BaKYYMHBIMH YpaBHEeHUsIMU DUHILITeHHA, HO, B
OTJMYHe OT ypaBHEHUH DHUHILITeHHA, NeHCTBYIOT HAa KOOPAHHATHOM MHOr000pasnu napaMmeTpu-
4yecKoU prMaHoBOU reoMetpu [11]. OneparusHble pa6oTsl E.I'y6apesa u A.CunopoBa ypoBHs
[ knacca 2, npoBelieHHble C HUCINOJb30BaHHWEM ypaBHEHWH HeJMHEHHOH reoMeTpU3HPOBaHHOM
snekTponruHaMuku [11, 12], mokasasu, 4To UX pelleHHs] MPUBOASAT K MOTeHIMasam, 06o0Ia-
oM noteHuuan Kysnona. belio yctaHoB/IeHO, YTO UCNO/1b30BaHHE HAUJEHHBIX NTOTEHIIUAJI0B
IJ151 OIMCaHUS PaCCessHUS 3apsi’KeHHbIX M HEUTpPasbHbIX YaCTHLL Ha fipax NPHUBOAWUT K (PyH-
[IaMeHTaJbHOMY OMHUCAHUIO SEePHbIX cUJ/. HanmoMHUM, 4TO COBpeMeHHasi TeOpHUs IAEPHBIX CHJI
(simepHBIX B3aMMOIEHCTBHH) siBJsieTCsT (eHOMeHosMorndeckod Teopueit yposHs III kmacca 6
(cMm. puc. 1), KoTopasi HOCUT BpeMEHHBIH XapakTep W NOJKHa ObITh 3aMeHeHa Ha (hyHIaMeH-
TaJIbHY!0 TEOPHUIO SIIEPHBIX B3aHMOAEHCTBUH.

TakTtuueckue paboThl aBTopa ypoBHs [ kiacca 1 [1, 11] BbISIBUJIM , UTO HeJIMHEHHAs] reOMeT-
pHU3UPOBaHHAsl 3JeKTPOAMHAMUKA OMHUCHIBAET CUJIbHbIE 3/JeKTPOMArHUTHbIE, a TAK XKe siepHble
MoJIs1 U NepexoiuT B TeOMEeTPU3UPOBAHHYIO JTMHEHHYIO 3JeKTpoaAuHaMUKy MakcBessa B obJa-
cTi caabeix nonedt B, H < 10'° ex. CI'CE, uto cooTBercTByeT paccTosHusM 7 > 1073w,
Tak ke Kak W B caydyae ypaBHeHUH MakcBessna v JiHILTeHHa, (heHOMeHoJornyeckoe 3aja-
HHUe MJIOTHOCTH paclipefiesieHUs] UCTOUHHKA B YPaBHEHHUSIX MeOMeTPU3HPOBAHHON HeJHHEHHOH
3/JIeKTPOAMHAMUKH MEePEBOIUT ee Ha ypoBeHb | mosydyHnamMeHTa bHBIX TEOPUH Kjacca 3.

K coxanenuto, Hu B Poccuu, He 3a ee mpenesaMu He HALINOCh JOCTATOUHO aBTOPHUTETHBIX
TEOPETHUKOB, CIIOCOOHBIX OCMBICJUTh U OLEHUTh MOsiBJeHHE B (PU3HUKe HOBOU (hyHIaMeHTaJbHON
TEOPHUH, YTO, O€3yCJIOBHO, SBJSETCSA CAEPXKUBAIILUM (PAaKTOM B Pa3BUTHH (PU3UKH.

1.1.2 TloadyHnameHTaJdbHbIE TEOPUU

Kak MBI yXKe oTMeya/nu, Bce (PyHLAMeHTasbHble TEOPUH MEPeXOASAT B MOJYy(yHAaMeH-
TajbHble ypoBHs Il kmacca 3, xorma MJIOTHOCTb MCTOYHHWKA TOJS B yPAaBHEHHUSX 3alaeTcs



(peHoMeHoJiornueckU. [IIMpoKy M3BECTHOCTB MOJYyYHJ/a, HalpuMep, NoJay(pyHAaAMeHTabHas
Teopus DUHIITeHHa-MakcBesa, KOoraa B MpaBoi 4acTW ypaBHEHWH DUHIITEHHA CTOUT TeH-
30p HEPTUU-UMMYJ/bCA JEKTPOMArHUTHOrO MOJS, MOJYUYEHHBIH B 3JeKTpoauHaMuke Makc-
Besa. A.DUHLITEHH paccMaTpuBas 3aNlWChb ypaBHEHWH DUHIUTEHHA C MPOM3BOJBHOU Mpa-
BOM 4acTblo, (PaKTHMUECKH BBENEHHOH pPYKaMH, KaK BPEMEHHYI0 Mepy M CUMTal, 4TO TeH30p
HEePrUH-UMITyJbca MaTepuu (M, COOTBETCTBEHHO, TJIOTHOCTb MAaTepPUH) B ero ypaBHEHHSX
IOJKHBl UMeTh reoMeTpuueckyio npupony. MmMes ¢pyHIaMeHTa/lbHYI0 FeOMeTPU3HPOBAHHYIO
TEOPUI0 UCTOYHHKA B ypaBHEHUSX DHUHILTeHHA, OH HajessCs MOCTPOUTb (PYHAAMEHTaJbHYIO
(reoMeTpH3HpPOBaHHYI0) KBAHTOBYIO TEOPHIO.

3amMeTHM, YTO B paMkKax napaaurmbl HbioToHa BoOOle HET HUKAKHUX YpaBHEHUH U TeOpHH,
KOTOpble Obl ONMUCHIBAJIM IJOTHOCTb MaTepud (hyHIAMeHTaJbHBIM 006pa3oM (3a HCKJOUeHH-
eM TJIOTHOCTH MaTephy TOYEUHOTO MCTOYHMKA). HOBBIM Iar B mpeacTaB/eHHH O MJIOTHOCTH
MaTepuu Obl1 cliejlaH B KBAaHTOBOH TeOpPHUH, B KOTOPOH MJOTHOCTb MaTepUH TOYEUHOH 4acTH-
IIbl BbIpaXKaeTcsl yepe3 KBaJapaT MOAYJS BOJHOBOH (DYHKLMH, yIOBJETBOPSIOLIEH KBAHTOBBIM
BOJIHOBBIM ypaBHeHHAM. [103TOMy KBaHTOBYIO T€OPUM NPaBOMEPHO paccMaTpUBaTh Kak Ipo-
CTEHIIYIO T0JIeBYI0 TEOPUI0 HCTOYHHUKOB Pa3HOOOPA3HBIX (PU3HYECKHUX MOJIeH.

TpaguMOHHYI0O KBAaHTOBYIO TEOPHUIO CJeflyeT OTHEC K CTpaTerHyecKUM MOJy(pyHIaMeH-
TaJbHBIM TeopusiM ypoBHsi Il ksacca 3, mockosnbky ypaBHenue Ilpenwnrepa u ypaBHeHHe
Jlupaka OblIM CKOHCTPYHPOBAHBI Ha OCHOBe TaKTH4eckuxX padotr M.[lnanka, A.DiiHmTelHa U
H.bopa ypoBHsa II knacca 4 6e3 kakod-nub0 CBA3H C pa3BUTHEM MPUHIMIA OTHOCHTEJbHO-
CTH, B TO BpeMsl KaK CTAHOBJIEHHE PeJSTUBUCTCKON JI€eKTPOAMHAMHUKHU U TEOPUH TPaBUTALUU
OblI0 CTUMYJHPOBAHO Pa3BUTHEM 3TOro npuHuuna. FiMeHHO 3To 006CTOATENbCTBO OBILJIO I1AB-
HOM MPHUYMHOH, MO0 KOTOPOH A.DUHIITEHH CUMUTAJ CYIIECTBYIOULYI0 (DOPMYJHPOBKY KBaHTOBOM
TEOPUM He OKoHuaTesbHOH. [losiBleHHe KBaHTOBOH TeOpUH HEOOXOAMMO paccMaTpHBaTh Kak
BpeMEHHO€e BeCbMa BaKHOE OTBETBJIEHHE OT reHepasibHOU JIMHUK Pa3BUTHS (pyHIaMeHTalbHOH
TeopeTH4ecKol (pu3uku. JJoKkaszartesbCcTBa 3TOrO BaXKHOTO yTBEPXKAEHHUS B PaMKaxX MapagurMel
HbloToHa He cyuiecTByerT.

Ucnonwayst ypaBuenus penunrepa u Hupaka, B.Ilaynu, P.denman u npyrue usBecTHble
(usukH, paspaboTanu psia TaKTUYECKUX MPoOJeM KBAHTOBOM TEOPHUH, KOTOPble Mbl OTHECEM K
kaaccy 4. C npyro#t croponsl, A.3ommepdennbn, X.bere, H.MoTT u MHOrHe Apyrue npompenanu
ornepaTHBHBEIE PabOTH KJjacca D, TpecTaBJsiollde cO00H KOHKpPETHble pellleHHs PasuuHBIX
3alady KBAaHTOBOH 3J/1eKTPOAHHAMHUKH.

1.1.3 ®eHOMEHOJOTMYECKUE TEOPUU

DeHOMEHOJIOTHUECKHE TEOPUH XapaKTepPH3YIOTCS TeM, YTO OHH HCIOJb3YIOT MOTeHlIHa-
JIbl B3aUMONEHCTBHUsI, KOTOpPble He CJIEAYIOT M3 pellleHHsl (yHAaMeHTaJbHbIX ypaBHEHHH, a
MofOUpaloTCsl UCXOAsl M3 aHajlu3a 3KCIepUMeHTaJbHbIX NaHHbIX. PeleHue (yHIaMeHTasb-
HBIX ypaBHeHUH moJisi kKaacca O (B HEePeJSITUBUCTCKOM CTaTHUECKOM Cjyuyae) MPUBOIAUT BCETO
JWIIb K IBYM HepeJsTHBUCTCKOM MOoTeHUHa aM - HeroToHa u Kysnona. dtu moteHuuassr Mo-
ryT ObITb TPOBEPEHBI B JJAOOPATOPHBIX YCJOBHSIX, MPH HENOCPEICTBEHHOM H3MEpPEHHH CHJIbI
B3aMMOJIEHCTBUSI MexXAy AByMsi Maccamu (moteHuuas HeioToHa) W nByMs 3apsigamu (MOTeH-
uran Kynona). Bce npyrue B3aumopmeicTBHsi, a HMEHHO, CHJbHble (WJM siIepHbIE), cjabble
(c yuacTHeM HEHUTPHHO) U KBapKOBble (B3aUMOIEHCTBUSI KBaPKOB B aIpoOHaX) OMHCHIBAIOTCS
(heHOMEHOJIOTHYEeCKUMH TIOTEHIIMaJaMH WJIM X KBAHTOBBIMH aHaJjoraMu. Takue TMOTeHIHaJbl
He CJIeNYIOT He U3 KaKUX YPaBHEHHUH U COLEpKaT OT OJHOTO [0 HECKOJBKUX CBOOOMHBIX Mapa-



MeTpOB, KOTOpble TOATOHSIOTCS IMOJ dKCIepUMeHTaJ bHble pe3ynbTathl. J[aHHBIE 0 CBOHCTBax
(heHOMEHOJIOTUUeCKUX TOoTeHUHasax OepyTcsl, KaK NPaBUJO, U3 3KCIIEPUMEHTOB MO paccesi-
HUIO 3JIeMeHTapHbIX YacTHIl Ha fApax WU Ha APYTHUX 3JeMeHTApHBIX YacTHULaX. DTOT METOL
KQYeCTBEHHO OTJIMYAeTCs OT MeTOAa, C TOMOILbI0 KOTOPOro OblIKM yCTaHOBJIEHBI MOTEHLHAJ
Helotona u KynoHa, mocko/ieKy omnpenesisieT CBOHCTBAa HCC/eNyeMOro (peHOMeHOJOrH4eCKOro
NoTeHIMaJ a JHUIIb KOCBEHHbIM 00pa3oM. MeTonoM paccessHUs MOXHO, BUAMMO, JHILIb IPO-
BEPUTb YK€ M3BECTHBIM W3 pelleHUs YPaBHEHHWU MOTEHLHAJ, a He HAWTU ero IBHbIM BHL.
[TosaTomy, MeTOox ompeneseHHs] MOTeHLHaAA C TOMOILbI0 YCKOPUTEJeH 3JieMeHTapHbIX YaCTHIL
npeicTaBJ/sieTcss HaM OecriepcreKTHBHBIM, TaK Ke, KaK U TEOPUH, UCIOJb3YyIollHMe Hal1eHHble
TaKUM MeTOJO0M IOTeHIHaJbl.

B nanpHeiduiuM, ¢ pa3BuTHeM (PyHIAMeHTaJbHOW (PU3KKH, (DEHOMEHOJIOTHUECKHE TEOpPUH
YHUAYT B NPOLLJIOE, MOCKOJbKY HUX 3aMeHAT (pPyHoaMeHTaJbHble TEOPHUH, CHUJbHBIX, Cla0BIX U
KBapKOBBIX W T.A. B3auMoieicTBUH. B crnpaBensMBoCcTb CKa3aHHOro Hac yOexaaeT Bepa B
eIMHYI0 NPUPOAY BCeX B3aWMOAEHCTBUN U silepHble MOTEHILUAJbl, MOJyUeHHble B pe3yJsbTaTe
pelLleHUs] HOBbIX (PyHIaMeHTaJIbHbIX yPaBHEHHH 0OLIepeNsITUBUCTCKON HEeJHHEHHOH 3JIeKTPO-
JuHaMuKH [11].

B Teopuu »3JjieMeHTapHBIX 4YacTHL (DEeHOMEHOJIOTUYeCKHe TeOpHUH HayMHaKTCA ¢ padoT
3.Pesepdopna, korna BrepBble ObIJIO 0O0HAPYKEHO OTKJIOHEHHE OT 3aKoHa KysoHa mpu ympy-
TOM pacCesiHUM 3apsi?>KeHHBIX YacTHIl («v - YACTHIL Ha siApax 30JI0TA) HA PACCTOSIHUSX MOPSAKa
10712 cm mexay uactuuamu. C Tex mop, M0 Mepe W3ydeHHs] CBOWCTB SEPHBIX CHJI, K I10-
TeHuMany KysnoHa no6aB/siinich pasjduHble KOPOTKOAEHCTBYIOIIHE UJIeHBl C NPOU3BOJBHBIMU
KOHCTAHTaMH, onpeje/sieMbIMU U3 3KcriepuMeHTa. [lono6HOro popa NoTeHUMaNOB B IpaKTHUe-
CKOM silepHOM (pU3MKe HAacUUTBIBaeTCs OoJsiee NecCsTKA.

[Ipy oTCyTCTBUM siIepHOro B3aUMOIEHCTBHUS YaCTHL, OTKJIOHEHHe OT moTeHuHansa KysoHa
661710 06Hapy:KeHo Xo(LITaATEPOM U Ap. B MpOLECCe U3yUeHHUsl YIPYTOTro pacCesiHUsi pessiTH-
BUCTCKHX 3JIEKTPOHOB Ha sinpax (oTkjoHeHHe OT ¢opmysbl Motta). Il 0ObSICHEHHS] 3THX
JKCIEPUMeHTOB, Xo(uITaaTep MPearnoNoXuJ, YTO MJIOTHOCTb pacnpeneseHus 3apsiioB MPOTO-
Ha W s1lep OTJIMYaloTCA OT IMJIOTHOCTH paclpefiesieHUsl TOUeYHOro 3apsiia. B pesysbrare, B
3JIEKTPOAUHAMUKY ObLIM BBeleHbl (peHOMEHOJOTHYeCKHe 3JeKTPOMaTrHUTHbIe (POPM(aKTOpH,
coiepxKallye OOUH WJIM HEeCKOJIbKO MOArOHOYHBIX MapameTpoB. OIIHOAITCS Te TEOPEeTHUKH,
KOTOpble CUUTAIOT, YTO (hOpM(PAKTOPbl MOXKHO PacCUUTaTh. DTO HEBO3MOXKHO CHesaTh M0 TOH
NPOCTOH TNpPHUUHHE, 4YTO (PyHAAMEHTaJbHbIX ypPaBHEHHWH, M3 KOTOPBLIX CJiefoBaJja MJIOTHOCTb
pacrpeneseHus 3apsiga (MJau Maccel) B mapagurme HbloToHa He cylecTByer.

3aMeTuM, YTO SilepHble CHUJbl U 3JeKTPOMarHUTHble (opMQakTopsl OblIM BBeleHBl B (DU-
3UKYy AJ151 00bSICHEHUSI OTKJOHEHHUS OT 3aKOHOB YNPYToro paccesiHHUs YacTHL B KJacCHYeCKON
U KBaHTOBOH 3JIeKTpoiHHaMHUKe. Bce nonoOHble TeopeTHyecKHe pabOThl OTHOCATCH K CTpare-
rudeckuM Teopusim ypoBHs III knacca 6.

Oco6oe mecTo cpenn (peHOMEHOJOTHYECKHX TEOPHUH 3aHHMaeT Teopus CJabbIX B3aHWMO-
NeHCTBUH, KOTOpasi BO3HUKJA B pe3ysbTaTe 3KCIEPUMEHTAJbHOrO O0OHApyKeHUsl HapylleHHUs
3aKOHa COXpaHeHHUs MOMeHTa UMIyJbca B siBJeHUAX [ - pacnana. /s cnaceHus 3akoHa coxpa-
Henud B.[laynu nprim/oce BBECTH TMIIOTETUUECKYIO YACTHULY, HA3BAHHYIO HEUMpPUHO, KOTOpas
He UMeeM 3apsifia Y, MOYTH, Macchl, a 00/1aJaeT TONbKO COOCTBEHHBIM yIJIOBBIM MOMEHTOM Bpa-
ILleHHs - CIMHOM. YpaBHeHHMe, ONUCHIBAIOIlee HEUTPUHO, CJAelyeT U3 MoJaypyHIaMeHTalbHOrO
ypaBHeHHud [lMpaka B mpefeJsie, KOTAa Macca 4YacTULbl CTPEMUTCS K Hyq0. B pamkax napanur-
Mbl HbloTOHA B (pyHIaMeHTa IbHOH (pU3HKe KJIACCHYeCKOro aHaJjora HeTPUHO He CYyLlecTBYeT.
Tako# anasor cyuiectByet B napangurme Jlekapra (HamomuuMm, 4yto P.Jlekapra cBogus Bcio u-



3UKY K BpallleHHI0), B KOTOPO# HEUTPHUHO MpeacTaBJsieT co60i MPOCTEHIINE BUI MOPCUOHHbLX
noseil. CoOTBeTCTBEHHO, B mapaaurme HbioTOHA HeT moTeHIMasa B3aWMOAEHCTBUS HEUTpH-
HO C OCTaJbHBIMH BHAAMH MaTepHH, a CyllecTByeT (HauuHas ¢ Mmomeau O.DepmMu) TOJIBKO
(heHOMeHoOJIOTMUeCKast "9Heprusi B3aUMOAEHCTBUSA", colepaKallas "KOHCTaHTY' cJ1aboro B3anMo-
nedcTBUs. DTa "KOHCTAaHTa"cJjierka BapbUpyeTcsl OT MOJAEJNH K MOZAEJNH W YTOUHSIETCS IocJe
aHaJ/M3a 3KCIepPUMEeHTa/NbHbIX NaHHBIX. B 1esom, Teopus c1aboro B3aMMOAEHCTBUS CTPOUTCSH
110 aHAJIOTUU C KBAHTOBOH 3JIEKTPOAUHAMUKON U CONEPKUT B cebe BCe ee HeOCTATKHU U LOCTO-
uHcTBa. OfHAKO, CYLIeCcTBYIOT [3 - pacnajbl, B KOTOPbIX Ha0J/I0aeTcsl JIOKalbHOE HapylleHH’e
3aKOHa COXpaHEeHHMsl 3apsila, HampuMep, NPH pacrnajge HeHTpoHa n — pT + e~ + 7. B atom
CUJIbHO HeJMHEeHHOM Ipolecce 3JeKTPUUeCKH HeHTpaJsbHbIH HEUTPOH 7 pacnajfaeTcs Ha Mpo-
TUBOIIOJIOXKHO 3apsI’KEeHHbIE YACTHIIbI TPOTOH pt U 3JIEKTPOH €~ U HeHUTpasibHOE aHTHHEHTPHUHO
7, TIpY 3TOM I7100a/bHO 3JEeKTPUUYECKUH 3apsifl cOXpaHseTcs, Hapylluasch JOKaabHO. B obuiem
c/aydae, 115 ONHCAHUS NOAOOHBIX NMPOLECCOB HEOOXOAUMO UCIONb30BATh PYHOAMEHMANbHYIO
meopuro ¢ nepemerHol. maccol u 3apadom wacmuy, a TaKOH TeopuH (B paMKax MapajurMbl
HeroroHa)He cymectByer. OqHaKo 3TO He OCTaHABJIUBAET TEOPETUKOB U NIPU pacyeTax Mmopob-
HBIX TIPOLIECCOB OHM HCIOJb3YIOT METOAbI, pa3paboTaHHble B KBAaHTOBOH 3J/eKTPOAHHAMHKE,
KOTOpasi 10 CBOEH CTPYKTYype siBJsieTcs ¢abo HeJWHEeHHOH Teopuel ¢ MOCTOSIHHBIMU MaccaMu
U 3apsiaMu.

PasButre peHOMEeHONOrHYeCKHUX TeOPUH OblI0 CTUMYNUPOBAHO IKCIIEPUMEHTANbHBIMU JIaH-
HBIMHM, KOTOpble YKa3blBalOT Ha Ooratoe pa3HooOpasuWe MX CBOWCTB. B orcyrcTBHe (yHIa-
MeHTaJIbHOW TeOPHUH NMPUXOAUTCS BBOAUTbH HOBble MOHSTHS, KOTOPble XOTb KaK-TO MO3BOJSIOT
KJ1aCCU(PHULHPOBATh 9TH CBOWCTBA. aK BO3HHKJ/A (DEHOMEHOJIOTHUECKasl TeOPUsl BHYTPEHHUX
cUMMeTpul, pasButas BrocaenctBuu M.Tenn-MaHHOM B Teopui0 KBapKOB. TakTHYecKH M
onepaTUBHBIN KJacchl 7 U 8 BKJ/IOUalOT B cebs 60JbllIoe KOJUUECTBO TEOpPeTHUeCKUX pador,
NpofesaHHbIX U3BECTHBIMU (DU3UKAMH, UMeHa KOTOPBIX MpeicTaBJjeHbl Ha puc. l.

1.1.4 Epunbie (peHOMeHOJIOTUYECKHUE TEOPUU

EnvHble (peHOMEHOJOTHYECKHEe TeOPHUH MPEeACTABASIOT COOOH MONBITKY 00bEeAUHUTh BCe U3-
BeCTHble (pyHAAMeHTaJbHble U (heHOMeHosornyeckre Teopuu. CTpaTeruyeckue paboThl ITOTO
HanpaBJ/leHHs1 NpHHaanexart yposHIo IV kjacca 9. Haubosee 1M3BeCTHBI TEOpHUH 3J1€KTPO-
c/1a0blX B3aUMOJAEHUCTBUM, 3JIEKTPO-CHUJIbHBIX B3aUMOAEUCTBUH U CTAaHAAPTHAS MOJEJb, KOTO-
pasi 0ObeIMHSAET 2JIeKTPOMAarHUTHBIE, C/1a0ble U CHUJIbHBIE B3aHUMOAEHCTBUSA B €IUHYIO CUCTEMY
(heHOMEHOJIOTHYECKHUX YPaBHEHHUH.

C mosuuuu (yHIaMeHTaJbHOH (DU3WKH, MeXaHHUeCKoe oObequHeHHe (hyHIaMeHTaJbHOH
(naM mosy¢yHAaMeHTaNbHOH) TEOPUH, HANpUMep, 3JeKTPOAUHAMHKH ¢ (heHOMEHOJOrHYeCcKOH
TeopreH CHJbHBIX WJIM CJIa0bIX B3aWUMOAEHCTBUH, AuUULEHO 30paB020 CMbLCAQ. YK CIUILKOM
BeJMKO KayeCTBEHHOe pas/hyhe MexK1y HUMH. DTO BCe PaBHO, UTO IMOMBITATbCS CKPECTUTH
Joulaab ¢ MOTOLIMKJIOM, MOTHBUPYSl 3TO TeM, YTO TO U APYroe SIBJSETCS CPeACTBOM IepelBU-
»)KeHUs. [lake ecqiM NpeANoJOKUTb HEBEPOSTHOE M CUYUTAThb, 4TO 3TO YHAJOCh chesaTb, TO
3T0 OyZeT MOXOXe Ha JIoWaAb Ha POJNHMKOBBIX KOHbKax. [lo acdanbTHpoBaHHOH gopore 3TOT
MyTaHT "KaTuTbcs" 6oJiee WM MeHee NPUJIMYHO, HO HAaYMHAeT CHOTHIKATbCSl W MajaaTh, KOTAa
cbe3kaeT Ha IPYHTOBYIO fopory. UTo B aTOM cjyyae fgesaeT TeopeTuK ypoBHs [V? O6pasHo
roBOpS1, OH HauMHaeT ac(ajbTUPOBATh PYHTOBYIO AOPOTY MJIH OJ€BaTh HA JIOLIAJAWHbIE POJNHUKH
pe3rHOBble T'yceHULbl. Ha npakThke 3T0 03Ha4aeT, YTO TEOPETHK O0OXOAUT BO3HHUKILYIO B €ro
paboTe TPYAHOCTb, BBOASI HOBble MOHSTHS WJM HCIO/b3ys HOBble MaTeMaTHYeCKHe MpPUEeMBI,
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MPU 3TOM BCe TPYAHOCTH PacCMaTpUBAIOTCS KaK MaTeMaTHYecKHe MpobJeMbl.

Oco6oe MecTo B eMHBIX (PEHOMEHOJOTHYECKUX TEOPUSIX 3aHUMAaeT TPAaBUTAlMOHHOE B3au-
mMoneicTBHe. HecMoTpsi Ha MHOroJsieTHUe OecripeliefleHTHblEe UHTeNJeKTyadbHble yCUaus, ybe-
IUTENbHO 00bEeIMHUTDb I'PABUTALMIO C APYTUMU BUAAMHU B3aUMOAEHCTBHUH He ynajoch A0 CUX
nop. bBosiee Toro, He ynmaercsi naxe nepeBecTH KJjacCHuecKHe (PyHIaMeHTaslbHble ypaBHe-
HHS IPABUTALMOHHOTO MOJS JIsl TyCTOrO MPOCTPAHCTBA B MOJY(DyHAAMEHTa bHble YpaBHEHHUS
KBaHTOBOH I'DaBUTALMH, T.e. 'TIPOKBAHTOBATh' ypaBHeHUs JWHIITelHa. Ecan 6B Bompoc cBO-
JHUJICS TOJbKO K MaTeMaTHUeCKUM TPYAHOCTSIM, TO 3ajada Oblaa Obl faBHO pelueHa. Ho B Tom
TO W JIeJI0, UTO BCe ynupaeTcsi B (PU3UKY, B CO3/aHUe MOJHOH KBAHTOBOH TEOPUM HA OCHOBE
JasibHeHIIero pa3BUTHS MPUHLHKIA OTHOCHTENBHOCTH. DTOMY YUYHUT Hac A.DHUHIITEHH.

[Tonxonst popmasibHO K 0O0BEIUHEHUIO CTAHAAPTHOH MOJEJNH C TeOpHed IpaBUTAlUH DUH-
ILITeHHa, HEKOTOPble TEOPETHKH CUHTAIOT 3Ty MpobseMy pelleHHOH. Takas cymepennHas Teo-
pUs UCIMOJIb3yeTcsl B acTpor3uKe 1/151 0ObSCHEHUS SABJEHUH Meramupa, Harnpumep, AJs OMU-
CaHUsl MOJesH NosiBJeHUs Hallel BcesneHHOH B pesysabTate Gosblioro B3peiBa. Ho Hama Bee-
JIeHHasl CJAMIIKOM OoJibliasi abopaTopust U MO3TOMY OOJIbIIMHCTBO BIEYAT/SIOUINX BbIBOLOB
TeOpuH OOJIBLIOrO B3pbIBA He CMOXKeT ObITb MpOBepeHa B OJMKaHIIMe COTHH, a ,BO3MOXKHO,
U ThICSAUYU JeT. B 3TUX yCJOBUSIX OTKpPBIBAIOTCS OOJIbIINE BO3MOXKHOCTH [J/51 MPOWU3BOACTBA
OIPOMHOTO KOJIMYeCTBa HAyUHBIX CHEKYJISALUH

1.1.5 IloaydeHomeHOTOTHUECKHE TEOPUU

K ypoBHIO V MBI OTHOCHM MnoOJy(eHOMEHOJIOTHYeCKHe TEOPHUH, KOTOpble BO3HHUKAIOT He
CTOJIbKO Ha OCHOBE aHa/jM3a KOHKPETHBIX 3KCIepUMeHTaJbHbIX AAHHBIX, a CTHUMYJUPOBAHBI,
CKOpee, HWaeel 0ObelMHEHUS PA3NUYHBIX (DU3UYECKHUX CHUMMETPHUH, CTATHUCTUK U T.A. OOblu-
HO B TaKUX TEOPUSIX HCIOJb3YIOTCS HOBble MaTeMaTH4yecKHe MeTO[bl, TeOMeTPUUeCKHe MO-
JIeqd U Apyrde MaTeMaTHuecKue MpUeMbl. THIMHYHBIM MPUMEPOM M0Jy(HeHOMEHOJIOTHYECKOM
TEOpHH SABJISETCS KaJuOpOBOUYHAs TeOpHs I0Js, OCHOBaHHAs Ha ypaBHeHusX fnra-Muiica.
OTH ypaBHEHUS OMUCHIBAIOT AMHAMUKY MOJeH, HMEIOUIUX BHYTPEeHHHEe CUMMETPHH, BBeleHHble
[enn-Mannom. K mosmydeHOMEHOOTHUECKUM TEOPUSIM OTHOCSITCS CYNEPCHMMETPUUHBIE TeO-
puH, 00benuHsIoIHe PepMUOHBI U 6030HbBI, MHOTOMEPHbIE TEOPUH (Pa3MepHOCTh MPOCTPaAHCTBA
Bosiee ueThIpEX), reoOMeTpUUYeCKHe TEOPHH, UCIOJb3yloline Gosee 0OlHe reOMeTpPUH, HaMpH-
mep, Pumana-Kaprana, Beiins, a6conorHoro napannenusma (Ay) u t.1. OCHOBHO# Henocra-
TOK 10J1y(peHOMEHOJIOTHUEeCKUX TeOPHUH CBSI3aH C OTCYTCTBHEM B 3TUX TEOPUSIX yOeNUTebHOr0
(rsuyeckoro 060CHOBaHUSA 1Ji1 UX pa3padoTku. [[oaToMy OHM UMeEIOT, CKOpee BCero, akaje-
MHUYECKHUH UHTepec.

1.1.6 AkageMHuyecKue TeOpHUU

Ha puc. 3 npencras/ieH "Marnueckuil KBaapar TeOpUHM CTPYH, B3ATBIH U3 KHUrH M.TuHna,
k. IIBapua u 2.Burrena "Teopus cymepctpyn" [13]. B BepxHem JieBOoM yri1y KBajpa-
Ta M300pakKeH CBETOBOH Jiyd KakK 00pa3 "ToueuHOH' cymepyacTHIbl, KOTOPasi ONMUCHIBAETCS
B eIMHOH MoJsy(heHOMEeHOJOrHuecKo CcyrnepcuMMeTpUYHON Teopuu fHra-Mujgca ¢ yuyeTom
cyneprpaButauuu|[13]. B BepxHem mpaBom yriy 3amucaHO NeHCTBHe AJISi TAKOH CylepyacTH-
ubl. B HUKHeM JeBOM yriy mokasaHa opOUTa KOJbLEBOH CTPyHbl, KoTopas (aBTOPEl KHHUTH
HaMeKaloT Ha 3TO) AOJIKHA YOBJETBOPSITh HEKHM He HaHJeHHBIM MOKa 000OLIeHHBIM CyTep-
CUMMETPHUYHBIM ypaBHeHUAM fAHra-Muisca-diHiTellHa. B npaBoM HUXKHEM yT/1y HapUcOBaH

11



3HaK BOTMpoOca, YTOOBl TOMUEPKHYTh, UTO KOHUENMYyaLbHble PAMKL, COOmMBemcmayowue ma-
Kol meopuu, 8ce ewe ocmaromcs He ycmanosieHHoimy. CyllecTBYeT TOJNbKO TPEATO0xKe-
HUe, YTO NUHAMHUYECKHe YypaBHEHHUS TEOPUM CyNepCTpPyH OyayT MpeAcTaBJ/sATb COOOH UTO-TO
BpoOJe TapMOHUYHOTO CUHTe3a ypaBHeHUH IllpenuHrepa ¢ ypaBHeHUsiIMH DHHIUTeHHA M fHra-
Muunca.

[ TrFly RiBX)ax

Puc. 3: "Maruueckuil KBaipat TEOPUH CTPYH

Teopuu, KoTOpBIE MOCTPOEHbl 6e3 BeAylleld (PU3NUeCKON KOHLEMLUU, Mbl OyIeM Ha3blBaTh
akademuueckumu Teopusimu. Takux Teopudl ypoBHs VI knacca 15 u3BeCTHO B COBpeMeH-
HOH (pr3uKe Bcero ABe. DTO TeOpHs CYNepCTPyH, B KOTOpPOH nauaupyer D.ButteH, U Teo-
pHsl TBUCTOPOB, OCHOBOIOJIOXKHUKOM KoTopoH sBJjsieTcss P.Ilenpoys. O6e Teopuu npeTeHAYIOT
Ha ONHCaHHe BCeX sIBJEHWH, HaO/MofaeMblX B 3KCIepUMeHTaX, HO 00/1aJaloT CyLleCTBEHHBIM
HEeIOCTATKOM - B HHUX OTCYTCTBYET HEKHH DYKOBONSIIMH (PU3HUECKUU MPUHLMI, KOTOPBIH Obl
OI'PaHMYMUJ OTKPBIBAIOLLKECS B TEOPHUSX HEOTPaHUUEHHble BO3MOXKHOCTH.

OcCHOBHble MHTeJJEKTYyajbHble YCHUJHUS B TeOPeTHYECKOH (pU3MKe HacToslllee BpeMs Ha-
MpaBJieHbl Ha Pa3BUTHE TEOPUU CYTEPCTPYH (B MeHbIIEH CTerneHH Teopuu TBUCTOpoB). Crpa-
TernyecKUMH Npod/eMaMHu TEOpPHH CyMNepcTPyH 3aHHMaeTcsi okoJso 10 yesnoBek, TaKTHYECKH-
mu 3anadamu nopsinka 1000, a omepaTHBHBIMH - Liejiasi apMHsi TEOPETHKOB, BKJIOYarollast
HEeCKOJIbKO TBICSY HCCJefioBaTesel.

1.2 Ilapagurma lekaprta

Cpasy oTMeTHM, YTO pa3BUTHe napaaurmsl Jlekapra npuBeso K HOBBIM (pDyHIAMeHTaJbHBIM
ypaBHEHHUSIM, ONHUCHIBAIOIIUM CTPYKTYpPY (PU3HUECKOTO BaKyyMma (CM. pHc.2), MpUueM ypaBHe-
HMSl BaKyyMa IPeACTaBJAT COOOH CaMOCOIVIACOBAHHYIO, PACIIMPEHHYI TeOMeTPU3UPOBAH-
HYI0 CUCTEMY CyNepCUMMETPHUUYHBIX HeJHHEHHBbIX YpaBHeHUH [alizenOepra-diHIuTelHa-dHra-
Mugnca [1]. MiMeHHO Takue ypaBHeHHs MpearoJaraeT HalTH TEOPHS CYNepCTPyH B pe3yJb-
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TaTe CBOero pasBUTHUA. [ 3TOro HaM MNPULIJIOCH OTKa3aTbCs OT Napaaurmbl HeioToHa U
UCIO/Ib30BaTh B KauecTBe (pyHAaMeHTa HOBOH Teopuu napanurmy [lekapra.

OcHoBHble MpHU3HAKU MapagurMel Jlekapra 3To:

1. MUcnonb3oBanue 6™ BpallaTeJbHBIX KOOPAHUHAT (MPOCTPAHCTBEHHBIX U MPOCTPAHCTBEHHO-
BPEMEHHBIX YIJIOB) B KauecCTBe MOTOJHHUTEJNbHBIX BHYTPEHHHUX (KaJMOPOBOUYHBIX) KOOPAHHAT
IPOCTPAHCTBEHHO-BPEMEHHOI0 KOHTHHYYyMa.

2. Onucanue J060r0 peasbHOrO ABHKEHUS KaK BpalleHHs.

3. OTcyTcTBHE MHepLHATbHBIX CUCTEM OTCUETA.

4. TeomeTpuueckoe oMUcaHue MoJed U UX UCTOUHHUKOB, BKJIOUAsh UX CIIMHOPHYIO CTPYKTY-
py.

5. CyuecTBoBaHHe (DyHIAMEHTANbHBIX YPAaBHEHUH [J1s1 OMHUCAHUS UCTOUHHUKOB MOJIEH.

6. @yHnaMeHTaNbHOE OMHCAaHHE UCTOUHHKOB IMOJIEH ¢ TlepeMeHHOH MacCoH, 3apsiioM, CIId-
HOM M JPYTUMH OCHOBHBIMHU XapaKTepPUCTHUKAMH.

7. OTcyTcTBHE pasfeseHnss (PU3UKK HA KJIaCCHYECKYI0 U KBAaHTOBYIO.

1.2.1 OpueHTHpyeMas TOYKa U paccjaoeHHe MPOCTPAHCTBA COOBITUM

B Teopuu cynepcTpyH OoJiee BCero rnopakaeT MaTeMaTHUeCKasi 3JIeFaHTHOCTb M KpacoTa
(hOpPMYJIMPOBKHU €€ ypaBHEHWH, HO MPHU 3TOM He BCerga OTMeudaeTcs, YTO 3a KaxKJIO0W MaTema-
THYeCKOH (opMOH cKpbiBaeTcsi 6oratoe ¢pusuueckoe coaep:kanue. [Ipu nepexone k napaaurme
lekapTa, s ctapaJjcs (110 BO3MOXKHOCTH) PACKPBIBATh (DU3UYECKHUEH CMbICJ BBOIUMbBIX B TEOPHIO
MaTeMaTHYeCKHX OOBEKTOB.

[lapanurma HbloToHa 6asupyeTcsl Ha MOHATUM MaTepualibHas TOYKa U Ha TOYeYHOM MHOTO-
o6pasuu, obpasyiolleM ee MPOCTPAHCTBO COObITHH. OT MaTeMaTHUeCKOro MPOCTPAHCTBA IMPO-
CTPaHCTBO COOBITHH OTJMYaeTCs TeM, YTO B HEM KaxJas TOUKa MNpeAcTaBJ/isieT COOOH HeKo-
Topoe (pu3nyeckod cobwbiTHe. Hampumep, ypaBHeHUS Teopud rpaBuUTauud HbioTOHA 3amgaHbl
Ha TOYEUHOM MHOT000pasvy MPOCTPAHCTBA COOBITHH, KOTOpPOE OMMUCHIBAET I'PABUTALlMOHHBIE
B3aUMOJEHUCTBHUS.

[TockosbKy TOuKa MpencTaBJ/sieT cOO0H HaeanbHbIH "NoKaau30BaHHbIH" 0-MepHBIH 00BEKT,
HAJeKUH OT (PU3NYECKOH peasibHOCTH, TO ONHOHW M3 (PU3NYECKUX HIEH TEeOpPUH CyNepCTPyH
IBJIsieTCSI BBe/leHHe B HeH (BMeCTO TOYKM) 1-MEpHOro MpoTsiKEHHOTO 06beKTa - CTPYHBI.

TouHo Tak:xe, B mapaaurme Jlekapra BMEeCTO TOYKM BBOAMTCS ee MNpocTeillee 06o00lLe-
HHMe, a UMEHHO - OpPUeHTHpyeMasl To4Ka, NpeACcTaBJsollas co00 TOUKY C NPUKPENJeHHbIMU K
Hell OPTOTOHAJIbHBIMU €IMHUYHBIMH BEKTOpPaMH, 33JaI0IIHMH ee OPUEeHTALHIO B IPOCTPAHCTBE.
Ecin B 3-MepHOM MpPOCTpPAHCTBE TOUKA MMeeT 3 CTerneHH CBOOOMBI, TO ee aHaJor 3-MepHas
OopUeHTHpyeMasi TouKa HMeeT 6 crerneHeil cBOOOIbI, MOCKOJbKY €€ MPOCTPAHCTBO COOBITHH
BKJII0YaeT BpallaTesbHble KOOPAHWHATHI, 3aJalollye ee OpPUEHTALHI0, B CTPYKTYypy MPOCTpPaH-
cTBa COOBITHH. B MaremaTuKe Takue NPOCTPAHCTBA HA3bIBAIOTCS PACC/AOEHHBIMU ¢ 6a30H, 00-
pa30BaHHOM BHEIIHUMH (MPOCTPAHCTBEHHBIMU) KOOPIHHATAMH X, Y, 2, ¥ CJIOeM, 00pa30BaHHBIM
BHYTPEHHUMH (BpalllaTe/JbHBIMH) KOOPAUHATAMH 1, P2, 3 [1].

Bwmecto 3x ypaBHeHUH nBHXKeHUS MexaHUKU HbloTOHA, 3a1aHHBIX HA 3X-MEePHOM TOYEUHOM
MHOroo6pasuu reometrpuu EBknnpa FEj, B napagurme Jlekapra ucnosib3yiotes 6 ypaBHeHHH
@pene [14], 3agaHHBIX Ha GTH-MEPHOM pPacC/I0EHHOM MHOr000pa3vy OpPUEHTHPYEMBIX TOUeK
reomMeTpuu abcosoTHOro mapasienuama As(3)[1]. YpaBHenuss PpeHe OMUCHIBAIOT [BHKEHHS
TpexrpaHHUKa (OpHEHTHPYeMOH TOUKH) BIOJb MPOU3BOJIBHON KPUBOH, KOTOpasi, B CBOK Oue-
pelb, ONHO3HAYHO OMNpejiesisieTcsl 3aJaHHUEM [BYX CKaJSPHbIX MapaMeTpoB - KPUBHU3HBl Kk U
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KpyueHHst X KpuUBOH. COOTBETCTBEHHO, MPU PEJSITUBHCTCKOM 0000I1eHHH MexaHUKH HproTto-
Ha, BMeCTO 4X ypaBHEHHH JIBUKEHHS PeNSITUBUCTCKON MeXaHUKH, 3aJlaHHBIX Ha 4X-MepHOM
TOYeYHOM MHOTo06pasuu reomeTpud MunkoBckoro My, mbl uMeeM 10 ypaBHeHHH nBHXKe-
HUs (4 TpaHCASUMOHHBIX M 6 BpalllaTeJNbHBIX), 3alaHHBIX Ha PacCJOEHHOM MHOrooOpasuu
OPHEHTHPYEMbIX TOUEK reoMeTpuu abcosoTHoro napasnienusma A,(6) [1]. Teneps npousBosib-
Hasi TPAeKTOPHS ONpelesisieTcsl 3alaHHeM TpeX KPY4eHHH X1, X2, X3, (PEACTABJSIOMINX COOOH
HENMpPUBOAUMbIe UacTH Ko3(duiueHToB BpamleHus Puuun [15]. B cBow odepenb, Koapdu-
[IMEeHTHl BpallleHus1 Puyuu npenctaBnsioT co60H TeH30p KOHTOPCHH I'eOMeTPHH abCOJIOTHOTO
napajnnenusma Ay(6) [1], o6pazoBaHHbIN KpyueHHeM reomeTpuu A4(6). To KpydeHHe ObLIO
ucnosb3oBaHo A.JiiHimTeliHoM B 1928-31 rT. mpH MOCTPOEHHWH OTHOTO W3 BAapHAHTOB €IMHOU
Teopuu noJisi [16]. Bosee Toro, B 1922 r. dpanuysckuil matematuk J.KapraH BbicKasaJ TUIo-
Te3y, 4TO KpyueHHe POCTPAHCTBa, TOPOXKAEHHOEe BpallleHneM perepa (TpexrpaHHuka Ppene),
MMeeT CBSI3b C BpallleHHeM (usndyeckux 00beKToB [17]. Kpome Toro, D.Kapran paspabotas
MaTemMaTHuecKui annapar [18], KoTopelil M03BOJ/ISIET HAUTH HA MHOTOOOPa3HUH OPHEHTHPYEMbIX
TOUEeK CTPYKTYpHble YpaBHEHHS] reoMeTpuH abcooTHOro napanienusma Ay(6) [1].

B 1988 r. aBTOp BBes B (DU3UKY BCeobuiuill NPUHUUN OMHOCUMEAbHOCMU U OOBSIBUI
CTPYKTYypHBle ypaBHeHusi Kaprana reomerpuu A,(6) Kak HOBble (pU3HUUECKHe ypaBHEHHS -
ypasHerusa (uauueckoeo 8aKyyma, OMUCHIBAIOLINE €r0 CTPYKTYpY.

1.2.2 Pemenue BTOpOI npoOsembl IWHIITEHHA B napagurme Jlekapra u KBaHTOBas
Teopus

BakyyMmHble ypaBHeHHsI OOLIEPeJNITHBUCTCKON HeJMHEHHOH 3JekTponuHaMuku [11] oka-
3a/IMCh MOCJAEHUMH (PYHIAMEHTAJNbHBIMU YPaBHEHHUSIMU, HalJIeHHBIMH B paMKaX MapaaurMbl
HeioTona. ®opmanbHO-MaTeMaTHYeCKH OHM HANMOMHHAIOT BAKyyMHblE ypaBHEHHS DUHILTEH-
Ha, KoTopble A.DUHILTEHH MbiTajdcs 000OLIUTb, TaKUM 06pa3oM, 4TOObl KX MpaBas 4acTb
(TeH30p 3HEPrUU-UMIyJbCa MAaTEPHUH) UMeJ Obl TEOMETPUYECKYI0 MPUPOAY. DTO YAaNO0Ch Clie-
JaTb Gsarogapst TOMy, UTO B KauecCTBe MPOCTPAHCTBA COOBITHH Obljla HCIONb30BaHA TeOMETPHUS
abcosrotrHoro mapaJsnenuama Ay(6) [1, 19, 20, 21]. B pesysnbrare 6bl11 M0MyUeHbl TTOJTHOCTHIO
reOMeTPHU3UPOBAHHBIE ypaBHEHUSs, TOAOOHbIe ypaBHEHHUSIM DHUHILTEHHA, B KOTOPBIX PHMaHO-
Ba KPHMBH3HA MPOCTPAHCTBA COOBITHH MOpoXKAajach KpyueHHeM reomeTpuu A4(6). B aTux
ypaBHeHHUsIX KO3((HULHeHThl BpalleHuss Puduu (TeH30p KOHTOpCHU reomeTpuu A4(6)) Obliu
omnpesesieHbl aBTOPOM KakK mopcuonHeie noas [21]. Ha ocHoBe mpuHIMNA COOTBETCTBHUS ypaB-
HEeHUH 1BUKEHUS] OPUEHTUPYEMOH TOUKH ypaBHEHUSM ABHKEHHsI YCKOPEHHO CHCTEMBI OTCYeTa
OblJI0 yCTAHOBJIEHO, UTO B MeXaHHKE TOPCHOHHBIE TOJIS TPOSBJAAIOT ceOs KaK noas uxepyuu,
nopoxaatolie cuabl WHepuuHU. OKaszanoch, UTO TaKUe XapaKTEePUCTUKH HCTOUYHHKOB MOJS,
KaK Macca, 3apsifi U T.[I. UMEIOT MOJIeByl0 MPUPONLY, B oOlleM cJ/aydyae MepeMeHHbl W Tpel-
CTaBJISIIOT COO0H Mepy noas uxepyuu. B mpor3BoNbHON CUCTEMe OTCUeTa MJOTHOCTb MaTepUU
MCTOYHHKA OlpejeJsieTcsl uepe3 KBaApPaTHUHYI0 KOMOMHALMIO U TPOU3BOIHYIO MOJS UHEPLHUU
(4epes KBazpaT KpyueHHs ¥ ero MPOU3BOIHYIO), TIO3TOMY Macca U 3apsii B HOBbIX yPaBHEHHUSIX
MCUe3aloT, eCJIM HcuesaeT KpydeHue reometpur A4(6). MoXHO TakxKe CKas3aTh, UTO MacChl U
3apsiibl J1000H (PU3NUECKOH CUCTeMbl MCUe3aloT, KOrga OCTAaHABJAMWBAETCS BpalleHHe 3JeMeH-
TOB, 00pasymoIIUX 3Ty CHUCTeMy. B mnceBnomHepuuasnbHBIX cucTeMax orcuera (ocoObl KJacc
YCKOPEHHBIX CHCTEM) MJIOTHOCTb MaTe€PUH MaCCHBHBIX W 3apSIKEHHBIX TeJs 3aBHCHUT TOJbKO
OT KBajaparta MoJsl HHEepPLHH, KOTOPOe YIOBJETBOPSET MPOCTEHIINM YpaBHEHHSM KBaHTOBOH
Teopud. VIHBIMHU cJIOBaMU, pellleHre BTOPOH mpobJeMbl DUHILITEHHA TTOATBEPANIIO IeHUANbHYIO
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poranky A.DUHIITeHiHAa O TOM, YTO TeOMEeTpPH3alLHUsl TPaBOi UACTH er0o yYpaBHEHHH TPUBOIUT
K ypaBHEHHsSIM KBAHTOBOH MeXaHUKH, KOTOPbIe: a) reOMeTPU3UPOBAHBI; 6) HMEIT BOJHOBYIO
(byHKUUIO, ONpefie/IsieMylo yepes peasibHoe (hu3rdeckoe MnoJe - noje uHepuuu. [lostomy xean-
mosas meopus - amo PuauiecKkas meopus, Komopas onucovleaem 08UNEHUE UCMOUYHUKOS
Qusuneckux nosetl upe3 OUHAMUKY NoAel uxepyuu, obpa3yroujux amu UCMOYHUKU .

1.2.3 BceoOmasi OTHOCUTEJbHOCTh U ypaBHEHUS (PU3UYECKOr0 BaKyyMa

B 1962 r. E.Hbiomen u P. Ilenpoys npensoxunu cucremy ypaHenuit (HIT-popmasnam)
17 "KOHCTPYHMpOBaHHUs 'pellleHHil ypaBHeHWH JiHIITeHA [22]. DTH ypaBHEHHS MO3BOJSIN
HaXOAUThb pelleHHUs] He TOJbKO BAKYYMHBIX YpaBHEHUH DUHILTEHHA, HO U TMOJHOCTbIO reOMeT-
PH3UPOBAHHBIX YpaBHEHHUH, MOJLOOHBIX ypaBHEHUSIM DHHIITeHHA, HO 3aJaHHBIX HAa MHOro00-
pasuu opueHTHpyeMbIX Touek. [Ipu Gosee TiiaTenbHo aHanuse ypaBHeHud HII-popmanuzma
aBTOPOM ObIJIO YCTAHOBJIEHO, YTO 3TH YPaBHEHHs MPeACTaBASIOT COO0H CTPYKTypHble ypaBHe-
Husi Kaprana reomerpun A4(6), KoTOpble MOTYT OBITH MOJy4eHbl NMyTeM JOKAJH3aLUUH TPyTI-
nbl [lyankape Ha MHOrooGpasuu opueHTHpyeMbiX ToueK [1]. B 3ToMm ciyuae kpyueHue reo-
MeTpun Ay (6) okasbiBaeTCs CTPYKTYPHBIMH (DYHKUHUSIMH JIOKAJbHOH IPYMIbl TpaHcasiuui Ty,
nedicTBytolleldl B 0ase 4X TPaHCJAALMOHHBIX KOOPAMHAT Xo, X1, T2, T3, @ PUMAHOBA KPUBU3HA
- CTPYKTYPHBIMH (DYHKLHSIMH JIOKAJbHOU Tpynmbl BpaueHuid O(3.1), meHcTBymoLIeld B cJoe
6TH BpallaTeJbHBIX KOOPIUHAT 01, Pg, 3, 01,02, 03. Ilamee okasanoch, 4To, 20 CTPYKTYpPHBIX
ypaBHeHHUH Tpynnbl BpalleHui pacnanaorcs Ha 10 mosHOCTbIO TeOMeTPU3UPOBAHHBIX ypaBHe-
HUH, NON0OHBIX ypaBHeHUAM DHHWTelHa U 10 NOJMHOCTbIO reOMeTPU3UPOBAHHBIX YpaBHEHUH,
nofoOHBIX ypaBHeHUsiM SlHra-Musica ¢ kanubpoBouoit rpynmnoit O(3.1) [1].

B cBoe Bpems JIX.Yuajep 3aMeTHs, 4To 0ObeiHEHHE OOLIeH TeOPUH OTHOCHUTENBHOCTH C
KBaHTOBOH TeopHel HEBO3MOXKHO OCYLIECTBUTH 10 TeX IOp, OKa He OyayT reoMeTpHU3UpPOBaHBI
CTIMHOpPHbIE ypaBHEHHUs] KBaHTOBOU Teopuu [23]. PopMasibHbli MOAXOA K FeOMETPU3aLUH CITH-
HOpHBIX ToJiel Obl1 pasBuT P.Ilenpoysom [24] u M.Kapmenu [25]. [IpumMeHsisi 3TOT MOAXO0A K
ypaBHEHHUAM (PU3UYECKOr0 BaKyyMa, aBTOp Mokasas [1], 4To cTpyKTypa BakyyMa OMHCHIBAETCS
CUCTEMOH HeJIMHEeHHBIX CIIMHOPHBIX yPaBHEHUH, MPeNCTaBJ/SIOUMX COOOM:

1) reomeTpHU3upOBaHHbBIE HEJIMHEHHbBIE CITMHOPHBIE YpaBHEHHUs], TONOOHbIe ypaBHeHUsIM [aii-
3eHGepra (¢ HeJUHEHHOCTBIO 1°);

2) MOJIHOCTbIO T€OMEeTPHU3UPOBAHHBIE CIIMHOPHbIE YPaBHEHHS, MOJ0OHbIE ypaBHEHUSIM DHH-
IITeHHa;

3) MOJIHOCTBIO reOMeTPU3HPOBAaHHbIE CIIMHOPHBIE YpaBHEHHs], TO0OHbIe YpaBHeHUsIM SIHra-
MuJiica ¢ KanuOGpoBOYHOU criiHOpHO#M rpymnmoi SL(2C).

OTH CBOWCTBA ypaBHEHHUH (PU3MUECKOTO BaKyyMa IpeBhILIAIOT TpeOOBAHUSA K (PU3HUYECKHUM
ypaBHEHUSIM, BbIIBUHYTHIM B TeOpuH cynepcTpyH (ypaBHeHus lllpenunrepa+ypaBHeHust JiH-
mTeiiHa+ypaBHeHus Hura-Musica)[13].

B oriuune oT TeopuH CynepcTpPyH, Teopus (PU3NUYECKOro Bakyyma 0asupyeTcsl Ha KOH-
LleNLHUHU NPOABUHYTOH TEOPUM OTHOCHUTENBHOCTH, KOTOpas Oblaa onpefeseHa Kak BceoOlas
OTHOCHUTEJIbHOCTb. Takas OTHOCHUTEJbHOCTb TpebyeT Tak C(HOPMYJHUPOBATh YpaBHEHHUS (HHU3U-
KM, UTOOBI BCe BXONSIIHE B HUX (PU3HYECKHe MOJsI MOXKHO Obllo O0OpaTHTb B HYJb (XOTS
OBl JIOKaJIbHO) COOTBETCTBYIOLIMMH IPYIIOBBIMU MPe0Opa3oBaHUsAM TPAHC/SAIMOHHBIX, Bpalla-
TeJIbHBIX U T.[. KOOPAUHAT.

Pacwupsis, Hanpumep, JokaabHyto rpynny [lyankape ypaBHeHHH BakyyMa 10 JIOKaJbHOU
KOH(OPMHOH T'pPyMIbl, Mbl MOXKeM 00pallath B HyJb KpUBU3HY Pumana. B s3Tom cayuae Teo-
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pusi GHU3UUECKOT0 BaKyyMa CJMBaeTcsi C TBUCTOPHOH mporpammol [leHpoysa, HO B oTanuuu
ot nporpammbl [leHpoysa (4 Teopuu CymnepcTpyH) MMeeT BO3MOXHOCTb OMHUCHIBATH IKCIEPH-
MEHTBl B HErOJIOHOMHOH MeXaHHKe (MepeMeHHasi Macca) W HeroJOHOMHOU 3JeKTPOAMHAMHUKe
(mepeMeHHBIH 3apsifl), O CYLIECTBOBAHWH KOTOPBIX MHOTHE TEOPETHKHU JlaXKe U He MOJ03PeBAI0T.

3akJaouenue

Teopuu cynepcTpyH W TBUCTOPOB CETOAHS SBJSIOTCS BEPIIMHON HHTEJ/NEKTya bHbIX TOHC-
KOB eIMHOU TEOPHH MOJIs1, BBIABUHYTHIX A.DiHIITeliHOM. OHAKO aBTOPBl TUX TEOPHH OTOLILIH
OT KOHLENUWH DHUHILITeHHa, C caMOro Hayaja Npearosaraioliell reoMeTpu3allio BCcexX BUIOB
nosiedl ¥ B3anumozelcTBUH. [loueMy Mbl 10JI2KHBI OPUEHTUPOBATLCS B TEOPETHUECKOH (PH3KKe Ha
reoMerprsauuio? OTBeT Ha 3TOT BONPOC JaeT Teopusi (PU3HUeCKOro BaKyyMa: reoMeTpHU3aLus
(PU3HKH - 3TO croco0 OrpaHUUYUTb BO3MOXKHbIE BbIOOPHl BHAA HEJMHEHHOCTH NUHAMHUYECKHX
ypaBHEHUH TEOpHH, UX KaJUOPOBOYHBIX, TPOCTPAHCTBEHHO-BPEMEHHBIX, CYTI€PCHUMMETPHUHBIX
M IPYyrUX BUAOB CHMMeTpui. [eomeTpusauus 3HaYUTENbHO yNPOLlaeT (PU3UUECKYIO TEOPHIO
Y M03BOJISIET CUCTEMATHU3HPOBaTh KCIepUMEHTa/bHble JaHHbIE B PaMKax (yHAaMeHTa/JbHOro
M0AX0/a, JIUIIEHHOro NPor3BoJa (PeHOMEHOJOrHUeCKUX TeOpHH.

['eomerpusanus pusvku notpedosasa 0TXofa OT mapagurmbl HbploToHA U 3aMeHBI ee Na-
panurmol Jlekapra, aHaJUTHYEeCKOe HayaJso KOTOPOH Oblio mojoxkeHo padotamu d.Ppene B
1849 r. C Tex mop nBe mapagurMbl pa3BUBAJIKUCh MapaJJiesbHO, IPUYEM MaTeMaTHYecKHH Oa-
3uc napagurmel Jlekapra paspabarbiBajics TAKUMHU U3BECTHBIMU MaTteMaTHKaMu Kak 2K.Puuun,
.Kapran u B.Baiiuen6ek. Briepsble B (pusrke oH 6bl1 npuMeHeH E.Hbiomenom 1 P.Ilenpoy3om
IJIS OTBICKAHHS pellleHHH BaKyyMHBIX ypaBHeHUH DuHIUTeHHA B 1962r. C TOUKH 3peHUs aB-
TOpa, MOsIBJIEeHHE MOJYy(yHIAMEHTaNbHBIX U (PEHOMEHOJIOTHUeCKUX Teopui B napanurme Hpio-
TOHAa eCTb NpSIMOe yKa3aHHe Ha KOCBeHHOe ONHCAaHWe B paMKaX 3TOH MapagurMbl SBJEHUH,
KOTOpble B napaaurme [lekapra onuceiBaloTcsl (PyHIAMEHTaJbHBIM 00pa3oM.

BaXHO OTMeTUTb, UTO aHa/JM3 ypaBHEHUH TeOpUHU (PU3UUECKOr0 BaKyyMa yKas3blBaeT Ha
CYLIeCTBOBaHHE TpeX MHUPOB - MUpa Boicuiell peasnbHocTH, ToHKOMaTepuasbHoro U ['py6oma-
TepuasbHoro mupa. [lapanurma HbioToHa Kacaercss usydyeHusi ToJibko ['py6omaTepranbHOro
MHpa, KOTOPbIH BKJIOYAeT B ce0si TBEpAble TeJa, XKUAKOCTH, Ta3bl U 3J€MeHTapHble YaCTHILH,
T.e. TO, UYTO MBI Ha3blBaeM MaTepuel. YpaBHeHUs TOHKOMaTepHaJbHOrO MUpa ONUCBIBAIOT 00b-
€KThl, KOTOpPblE 110 CBOMM CBOHCTBAaM Pa3UTeJbHO OTJIMYAIOTCA OT MaTepHasbHBIX W, CKOpee,
npeacTasisiioT coboit [Ipamarepuio, npenliecTBYIOUIYI0 POXAEHUIO MaTepuu K3 Bakyyma. B
napaaurme HpioToHa nosiBusace umutauus [Ipamarepun B Buje noss [osbacToyHa B Moaesn
CIIOHTAHHOT'O HapyILIeHHUsi CHMMeTPUH BakyyMa (MexaHuaM Xwurrca). B otnnuune ot [py6omate-
pHAJIBHOTO MHpPA, UMEIOLIero SHepreTUUecKy NPUPOAY, TOHKOMaTepUaNbHBIH MHUpP - 9TO MHUP
MH(opMaLMK, OTBeYalolui 3a sBostouuto I'pybomarepruanpHoro mupa. [TosiBuBascs HepaBHO
3HeprorH(OpMallMOHHAs TeOPHUs] MHOTOUHCJ/IEHHBIX NCHX0(U3NYeCKUX SIBJE€HUH, yOeaUuTeNlbHO
NEMOHCTPHPYIOLIUX BJMSIHUE CO3HAHHS uejioBeKa Ha MPUOOPBl M IPYrux Jiofed, nosydaer B
napagurMe Jlekapra HayuHoe 060CHOBaHHe.

Oco6oe mecto B napagurme [lexkapra saHumaeT MuUp Bblciiell peasbHOCTH - MHUDP 3aKOHOB.
ITOT MUp NpefcTaBsieT COO0H He TONBKO CBO€OOPa3HbIN "OaHK AaHHBIX', 10 KOTOPBIM CTPOHUT-
csi PeanbHOCTB, HO M yKa3biBaeT (aCHMNTOTHYECKH) Ha cyllecTBoBaHHe Bricieit PeanbHocTH,
a UMEHHO TBOpYECKOro Hayaja - TBopua, He M03HAaBaeMOr0 HayYyHbIMH METOAAMH.

KoHeuHo, B Teopuu pr3UUeCKOr0 BaKyyMa CAeJNaHbl TOJbKO MEPBbIe LIATH, HO Jaxe Te Teo-
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peTHUYeCKHe pe3yJsbTaThl, KOTOPble CJAedyI0T U3 e€e YpaBHEHHUH, MOKAa3blBalOT, UTO 3Ta TEOPUS
TMOATBEPKIAET MPEANOoNoKeHUsT A DHUHIITeHHA OTHOCUTENBHO CJHSIHUS KBAaHTOBOH U KJaCCH-
YyecKod (DM3UKMU HA MYTH JaJibHEHIlIero pa3BUTHS MPUHLIMNA OTHOCHTENbHOCTH. FiMeHHO 3TOT
(hakT maeT HaM NPaBO NPUYUCIUTH TEOPHUIO (DU3UYECKOTO BaKyyMa K KJaccy (pyHIaMeHTaJlb-
HBIX TEOpHH.
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