[MTpHUMNDbI
CMMMeTpumn

KaTteropmn cnMmMeTpum,
aCMMMeTpuMm.



CuMMeTpuna n acuMMeTpus - ABe
NoJiIIpHblEe MPOTUBOMOJIOXHOCTU
06bEeKTMBHOIo Mmnpa. B peanbHon npupose
HEeT YNCTbIX CUMMETPUN N acuMMeTpuin. OHK
BCerga HaxoasaTcs B eANHCTBE U
HenpepbIBHOMN 60pbbe. «CumMMeTpus -
NOHATUE, OTpaXkatollee CyLeCcTBYLWNA B
npupoae nopsaaok, NponopLMoOHasibHOCTb U
COpPA3MEepPHOCTb MeXay 3/1eMeHTaMN KaKou-
nmbo cncreMbl Um obbekTa NpuUpoabl,
ynopaa04eHHOCTb, paBHOBEeCMe CUCTEMDI,
YCTONYNUBOCTb, T.€. HEKWUN d1eMEHT
rapMoHUN. ACUMMEeTPpUsA - NoHATHE,
oTpa)atllee pasynopaaodyeHne CUCTEMBI,
HapyLlleHne paBHOBECUS N 3TO CBSA3AHO C
Nn3MeHeHneM, pa3BUTNEM cuctemol» (B.
[OTT).




CuMmmMmeTpun4d, ABNdA4Ch
dyHOaMeHTallbHbIM CBOUCTBOM
npupoabl, onpeaensaeT CTpYKTypy
MaTepuanbHOro Mmmpa. CnMmmeTpus
ob6s1afaeT MHOronJ1aHoBbLIM U
MHOIMOypoOBHEBbLIM XapakTtepoM. B
cucreme Puanvyeckmnx 3HaHum
CUMMETpPUA paccMaTpMBaETCa Ha
YPOBHE siBJIEHUN, 3aKOHOB, KOTOpbIE
OMUCLIBAIOT 3TU ABJIEHUS, U
NPUHLNMOB, KOTOPble /1exaT B
OCHOBE 3TUX 3aKOHOB.




B 1918 r. 6b1/1n AOKa3aHbl TeOpeMb

3. HeTep, cMbIC/T 0AHON N3 KOTOPbIX
COCTOUT B TOM, YTO pa3J/IM4HbIM
CUMMeTpUsaM (PpUM3n4YecKnx 3aKOHOB
COOTBETCTBYIOT onpeaesieHHble
3aKOHbl COXpaHeHUA. oAHOPOAHOCTHU
BpeMeHU COOTBETCTBYET 3aKOH
COXpaHeHUsA 2Heprmm, oagHOpPoOAHOCTMU
NMPOCTPAHCTBA — 3aKOH COXpaHeHus
MMnyJsibca, U3O0TPOMHOCTH
NMPOCTPAHCTBA- 3aKOH COXpPaHeHu s
MOMEeHTa MMnynbca.



CnMMeTpumn n cBa3aHHble C HUMK
3aKOHbl COXpaHeHUsa AensaTcs Ha
NPOCTPAaHCTBEHHO-BpPeMEeHHbIE
(BHeWHne) n BHYTpeHHue

(oNMMncCbIBaAlOT CBONCTBA 3/1IeMEeHTapHbIX
yacTtuy,).



[IpOCTpaHCTBEHHbLIE
(reoMeTpmyeckme) CUMMeTpUn

MO>XHO BblAeNnnUTb cliegyoume
onepaunn CMUMMeTpun.

OTpa)>eHne B NJIOCKOCTU CUMMEeTPpUmn
(oTpa)xeHune B 3epkane);

NOBOPOT BOKPYr ocn (MoOBOpPOTHAA
CUMMeTpUs);

OTpa>keHune B LueHTpe CUMMeTpUn
(MHBepcUus);

nepeHoc (TpaHcnsauns) urypbl Ha
PACCTOAHUMN;

BUHTOBbIE MOBOPOTHI.



Bo3pacTtaHnio cMMMeTpum
COOTBETCTBYET cneayrwmnm nopsaaok
cneaoBaHUA reoMeTpuyeckKkmnx puryp:

paBHOOeApEeHHbIN TPEYroJsibHUK,
NPpAMOYrosibHUK, KBagpaT, Kpyr.




KannbpoBoyHas cMMMeTpUSA -
n3MmeHeHne macuwTaba (Bce
CUMMETPUN, KOTOPble CBA3AHHbI C
3aKOHaMn MukKkpommpa). OHa He
dbukcnpyetcsa B HabntogeHndax, oHa
CTAaHOBUTCS 3aMeTHa NULb B
YpaBHEHUAX, ONUCbIBAKOLLNX
npupoAaHble npouecchl (OTKpbITUE
3aKOHOB 3/1eKTPOMArHMTHOro nong).
KainbpoBoyHasi CUMMETPUS CBA3aHa
C MacwTabHbiMM Npeobpa3zoBaHUSIMU




Ha ocHoBe KannbpoBOYHON CUMMETPUU
NOCTPOEHbl TEOPUUN dneKTpocnaboro u
3/1EKTPOCUJIbHOIO B3anmMoaencremm. M3
3TOW CUMMETPUN cneayeT, YTO YacCTulbl,
obflagarowme onpeaesieHHbIMU
CBOUCTBaMM, KOTOpble 06beaANHSAIOTCS
NOHATUAMMU «3apsaaa» (21eKTPUYeCcKun,
6apuOHHbIN, NENTOHHbIN), «LUBeTa»
KBApKOB, SIBJISIOTCS UCTOYHUKAMU MOJIEN,
MU MaTepuasibHbIMU HOCUTENSAMU STUX
nosien.



BHyTpeHHUEe CUMMEeTpuUn AENCTBYIOT B
MUKPOMUPE, N ONUCBIBAKOT pa3Hblie acrneKThbl
B3auMornpeBpalleHN a1ieMeHTapHbIX YacTul, apyr

B Apyra.
Npu BCcex npeBpalleHnsaX 3JieMeHTapHbIX
YyacTtuu, CyMMa 3J1eKTPpUYeCKUx 3apsaaos
YacTUL OCTaeTcsa HEM3MEeHHOMWU. B 3ToM cocTouT
3aKOH COXpPaHeHUsa 3JIeKTPUYEeCKOoro 3apgaaa.

Ha ocHoBe 3KcrnepuMeHTalsibHbIX HabntaeHNI
BbiBeZleH 3aKOH coxpaHeHns 6apnoHHOro 3apsaa.
Cnencreuem 3TOro 3akKoHa sBnsgeTcd tpeboBaHue
CTabuNbHOCTM NPOTOHA, KOTOPbIN HE
pacnagaeTcyd Ha Apyruve aneMeHTapHble YacTulbl.

Jlerkme anemMeHTapHble YacTulbl —/IENTOHbI -
CTabunbHbl. B 3TOM COCTOUT 3aKOH COXPaHeHUs
NernToOHHOro 3apsaa.



N3BeCTHa BHYTPEeHHASA CUMMeTpUd, Ha3BaHHa4
M30TOMNYECKON MHBAPUAHTHOCTbID. XOpOLUO
M3BECTHbl Takue asIeMeHTapHble YacTuUlbl,
KaK NMPOTOHbI U HEUTPOHDbI, COCTaBNAOLLNE
aTOMHbIe aapa. OHU O4YeHb NOXO0XXU APYr Ha
apyra. Otnndme - Hann4vme y nNpoToHa
S/1eKTPUYEeCcKoro 3apsaa U oTCyTCTBME TaKoBOro
Yy HEUTpOHa. bbin chopMynnMpoBaH 3akKoH
COXpPaHEeHUs N30TOMMYECKOro CrnnuHa, KOTopbIW
BbIMNOJIHAETCSH TOJIbKO MPU CUMbHbIX
B3aMMOAENCTBUAX, HO HapyLwlaeTcs npu cnabbix
N 2/1IeKTPOMarHUTHbIX B3aUMOAENCTBUSAX.

[TocneaHasa n3BecTHas ceroHs BHYTPeHHSS
CUMMETPUSA MOo3BOJINNa CPOPMYNNPOBaTb 3aKOH
coxpaHeHuns ctpaHHoOCTU. CTpaHHOCTb - 3TO
KBAaHTOBOE YUC/10, XapaKTepncTtmka apoHoB,
4acTuLl, YYacCTBYHOLWUX B CUNBbHbIX
B3aMMOOENCTBUSX.



1956 r.
O6Hapy)>xeHune
npaBo-Js/ieBou
acnMMeTpun B
Mupe s3/1eMeH-
TapHbIX YacTUl.

fpn pacnage
sapa kobasibta
3J/1EKTPOHDbI
n1etar "BHn3"
yauje, yem
"BBEepx"



BbiBoa, ccbOpMYSIMPOBaAHHbIU Ha
OCHOBeE 3TUX HabnroaeHuvn,
rylacui: Hawl MUP OTHOCUTEJIbHO
J1IeBOro n NpaBoro He
CUMMEeTpUYEH.

OaHako, B 1964 roay obHapy>XeHo,
4yTO YTO B pacnaaax aHTu4yacTuu
eCTb Ta >Xe& aCUMMEeTPUS, YTO N y
4yacTuL, HO MPOTMUBOMOJIOXHOIO
HanpaBneHnda! To ecTtb Npu pacnajge
HEUTPOHA 3JIeKTPOHbI NETAT BHU3, a
npun pacrnage aHTUHEUTPOHA - BBepX.



CdopmynupoBaH npuHumn CP-MHBapMaHTHOCTWU:
4YaCTULbl U @HTUYACTULIbI UMEIOT MPOTUBOMOJIOXKHbIE
CUMMETPUMN, YTO NPUBOAUT K COXPAHEHMUIO TMPaBO-/1EBOW

CUMMETPUU MUPE.




