Beedenue 13

CcHYecKOl MeXaHHKe W TeopHm Ipynnm — B KpaHToBoi. Hero-
priecKE OTKpHTHEe 3aKoHOB HrloToHa m m3oGperenme pud-
depeHnuanbHOT0 B HHTETPAJbHOT0 MCIMCIeHWH, JaTHPOBaH-
HLle CeMHAMMaTHIM BEKOM, NPHMEPHO COBIAJAlT BO Bpe-
mean. Wpem TeopAM Ipynn BO3BHEHKJIHE B MaTeMaTuKe eme
B 1810 r., mo mambonee BasKHAA [JA ACCIEIOBAHUA CHMMET-
pEE TeopHs NpPEeACTABICHHH IOJyYHmIa pasBATAE JHMIL
B 20-x Tonmax HEHEIIHero Beka. VIMeHHO B 9Tm TogH (uU3HKH
cO37aBaJH KBARHTOBYH Tteopumio. M meHcTBHTENBHO, BajKHOE
3HAUEHMEe CHMMETpUM [ KBAHTOBOH MEXaHHKHM OBLIO ycra-
HOBJIGHO OYeHb CKODO B Kiaccmieckumx paGorax Burmepa
(1931), Beiina (1928) m Bam-mep-Beppena (1932).

Beerma Grinm mpuBep:KeHIB TOTO MHEHHA, 9T0 HCLIOAB30-
BAaTh TEOPHI0 IPymI B KBAHTOBOH MeXaHWKe Heo(A3aTedbHO.
B ounpegenenHEoM cMHCIe 9T0 BEPHO, MOCKOIBKY TEOPHS IPYyLIl
caMa DocTpoeHA M3 HmpocTeHmux anrebpamdecKmx pfelicTBmil
Tem nHe MeHee sarTpaTsl CWI HA H3yUYeHWE CTOJb TOHKOTO U
CJIORHOTO amiapara, Kar Teopus TPYyUI, GEICTPO OKYIAOTCH,
u00 oHa HO3BOJIAET BHECTH KPACHBYI IPOCTOTY M OOIHOCTH
B HCCHENOBAHWE CIOKHHEX KBAaHTOBOMEXAHUIECKHX CHCTEM.
B xonne kornos puddepeHnnanpbEoe B MHTETPAIBHOE HCUHC-
JIOHHS BeIb TOKe MOJKHO CUHTATh HEO0A3aTeNbHBIME A
KaaccHIecKoil Mexammku. Hanpmmep, mBwkeRwe mo saamm-
THIecKoil opbmTe MOKHO BEIBECTH H3 3aKoHa oGpaTHOH mpo-
TOPIAOCHAJIBHOCTA CHI I'PABHTANHOHHOIO OPHTSKEHUA KBAK-~
pary paccToAHAA IyTeM JHITh TeOMETPHYECKWX pPacCy:Kme-
amit. U cam HpioToH mepBOHAYAIbHO HOIB30BAJCA HMEHHO
TAaKEM MeTOJOM, HO B HACTOANEe BpeMsi Mbl 06OCHOBLIBaGM
9TOT pesyabraT, pemas pufdepeHNmalIbHOE ypasHeHHe. Ja-
[IAEIBAA BUEDel, OYeHb WHTEPECHO 3afyMaThca HAJ TeM,
Kaxkme HOBHE OsecTAmue NOCTHKeHWS (QU3HKH W MaTeMa-
THKW BO3MOKHH B Pe3ylIbTare MX AAXbHEHNIero Hapaaeib-
HOTO Pa3BUTHA.

§ 2. IPHMEPBI NPOABJEHRA CHMMETPHUU

".4;§,‘{T06H OKHBHTH AHTEPEC YUTATENA, MBI IEPEUNCTAM HEKE
pAx ¢msmyecKkmx cmcreM, O6IafalOIUX cuMMeTpHed, M OT-
METHM UX HOKOTODLIe CBOHCTBA, ABAAIOMIMECH HPSIMBIMA CIIE-
creuaMu cmmMerpmd. CHadana mIpmsefeM upocreiiinme mpn-
Mepil. X0TA B HEKOTODHIX CIydasx Mhl MOKeM CBA3ATH CHM-
METPHIO CO CBOHCTBAMH, He mpmberas K HOBHM METOXAM, 310,
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KOHETHO, He Bcerjga Bo3MoxHo. llemnio paHHO# KHATH AB-
aAdercsa Kak pas o0mmil aHaams CIENCTBHH CyIIEeCTBOBAHHA
caMMerpuH, u, JAMb IPeofoles 3HAUATEIbHYI0 YacTh KHHATH,
gurarenb OyfgeT B COCTOAHAM OOHEMATh H HpeJCcKa3blBaTh
moBEleHHe CHCTEM CO CJIOKHOI CHAMMETpHEH.

A. Raacenuecxasn JacTuna B OJHOM HM3MEpPEeHHH

[Bwkenne dactunsl ¢ maccoi M B ogmoM H3MepeHHH
B moje ¢ IoTeHImuamoM V(xr) ommchBaercA ypasHEHHEM

Mz=—dVidz. (1.1)

Ilpenmomoskum temepn, uro V(x) — me saBmcAmas oOT I
KOHCTAHTA, PYFEMH CIOBAMU, YTO IOTEHNUAT WHBAPHAHTOH
oTHoCHTeNbHO TpaHCaAmmit. Torna scmo, uwro Mz=0. Um-
Terpupys, moxysaem Mz=C, 1. e. 3aKoH coxpaHenus (imo-
crosEcTBa) mMuyiasca Mz.

B. Hinaccrmueckasa gacTnna B qByX H3MEpPEHIAX

JBmxeEme dYacTURH B IBYX H3MEPEHUWAX OIpeledercs
ABYMS ypaBHeHHAMMA:

Mz=—0dV/iox, My=— aV/dy. (1.2)

IIycrs reneps notennman V (x, y) HEBAPHAHTEH OTHOCHTEALHO
BpameHHs BOKpPYT HAYala KOODAMHAT, T. e. eciad mepeitd
OT IEKapTOBBIX KOOPAMHAT &, Y K HoaspasiM r 1 0, To V (z, y)
HE BaBHCHT OT moaspHoro yraa 0. B arom cayuae dV/00=

Ognaxo
vV oz vV | ay oV _ av av

W= Ty - YTy
u, menoan3ya ypasHerusa (1.2), moxyuaeMm

(’)V .. . d . .

-5 =M (yz—zy) =M 5 (yz—zy),
7. e. mEBapmaETHOCTE JV/00=0 o03HaZaeT MOCTOSAHCTBO BH-
paskenasa M (yz—xy) — MOMEHTA KOJIWIECTBA [ABIKEHNA (MK
YILJOBOT0 MOMEHTA) OTHOCHTENLHO OCH, HpoxofAmell depes
HAYaN0 KOODPZUHAT HEPIeHIUKYIAPHO IIOCKOCTH.

Fcanm gacrmma, mBmxymasgcs ¢BoOogHO B TpeX H3Mepe-
BUAX, HAXOQHATCA B IIOJ€ C IIOTEHIWAJIOM, HMHBApPAAHTHHM OT-
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HOCHTENLHO II0BOPOTOB BOKPYT di000#l OCH, TO aHAJOTHMIHLIE
pacey:KieHAA WUOKA3LBAIOT, WT0 NOCTOAHHA 4/00as KOMIO-
HeHTa YIriaoBoro MoMmenra. lpyraMm croBamm, B ciaydae cde-
PUYECKA-CAMMETPHYHOI0 HOTEHNHUANA COXPAHAWTCA KaKk Be-
AMYMHA, TAK H HampaBleHme yIJI0BOIO MOMEHTA.

B. /Be kiaceumveckwe HacTHUbl, COEJUHEHHBIC HPY:RHHAMME

IBe wgactumbl ofmHAKOBOM MaccH [/ CBA33HH MeRAY
coboil, a Takxe ¢ HEIOJBICKHBIME OMOPAME OJWHAKOBLIMH
NapaliesbEEMA NPYRIHAME ¢ KO3(QPUIIeHTOM YIPYTrocTH A.
Ilycrs gnmua Hemarpy;KemHOM OpPYKEHLHI pPaBHA @ W ONODH
PACTIONIO}KEHS] HA PaccTOAHAE 3@ mapyr ot gpyra. OGosHaumM
CMEmEeHHA JBYX YACTUI, U3 WX MOJOKeHUH PaBHOBECHA uyepes
zy W Z3. Xora obmee cmemeHwe (puc. 1.1) we o6ragaer cuM-
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MeTpued, MHTYHIAs NOICKA3KBALT, YT0 CHCTeMa B HEKOTOPOM
CMHICJIE CUMMETPWIHA OTHOCHTEJNbHO cpefmein aumEmm. [leiict-
BHATENIbHO, KmHeTHYeCKas 7' W moTeHnmuaiabHas V sHEpTHH,

T=gM(+at), V=gifat+ait @+a)),

WHBAPWAHTHE OTHOCHTEJNHHO IEPECTAaHOBKH &y U I, — Ipe-
o0pa3oBaEms KOODAWHAT 2; W L, IDPH OTP3’KEHAW OTHOCH-
TeabHO JguHEE AB.

B pgammom caydae caencTBmA cUMMeTpHH HE CTOJIL CY-
ImeCTBEHHN, OJHAKO LpHIoKeHHe o0mux pesylIbTaToB K Ko-
neGaHAAM aTOMOB OTHOCHTEIHLHO HX PABHOBECHHX HO3HIHE
B MOJeKylIe secbMa BaykHO. lloaToMy MBI pellEM II0JHOCTBIO
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oy mpocryio sagasy. Cmcrema pmpdepernmanbEEX ypaBHe-
HOH ABH;KEHHA HMEeeT BHT

M-;H:“‘ Axy—h (2,4 2,),
M"}Ez:_‘ hxy—M (2,4 7,),

970 IO3BOJSAET BBECTH HOBLHIE KOOPAEHATH Q=21+, H
Qo:=xi—x,. Torga, cxnajfpBasg W BHYuTad ABa YPaBHEHHH
CHCTEMBl, HaHgeM

MQ,=—31.Q,, MQ,=—2Q,,

OTKYyfa BUIHO, YTO B HOBHX KoOpamHATaXx (Q; H (J, MBI MMeeM
mpoctele rapMoHmueckme koaebammda (Q;~cos w;! ¢ YacTo-
taMa @y =(3MM)"/: m w,=(A/M)'/2. B mcxogHHX HKOOPAHHA-
Tax Zy W Iy Y HAC GYAYT CyHepHOSHIIMA HTHX HPOCTHX Koje-
GaHmit, TOCKONBRY Zi=Y4(Q:+Q2) m 25=1,(Q,—Q:). Ho-
BHIE KOODAUHATH (1, Q5 ¥ COOTBETCTBYIOIME YACTOTH O0BYHO
HA3HBAIOT HOPMAJHHEIME KOODAMHATAMYA ¥ HOPMaJbHHMH 9ac-
TOTAMH.

JaMermm, 4T0 KoopauHaTa (y OKasHBaeTcsA UETHOH, a
()3 — HedeTHOH OTHOCHTENbHO oTpaskeHmd. Eciam MH 0603Ha-
9uM TAaK0€ OTpaykeHme GYKBO# 0, T0 0Qy=0Q; n 6@ ,=—0Q5.
JpyrEMu ciopaMn, HOBHE KOODHWHATH IPH OTPa;KeHAN Hpe-
ob6pasylorcs mpome, 9eM HCXOAHLIe Iy B &y, W, KpOMe TOro,
YpaBHEHHsS [BWKEHWA, 3allHCAHHEIC B HOBHIX KOOPAUHHATAX,
OKa3KBAIOTCA HE3aBHCHMEBIMU.

B Gonee cnoskHEIX 3agadax He BCErga yAaeTcs TaK JIETKO
Pa3feNnTs BCe YpPaBHEHWs [OBWKEHHA, HO TeM He MeHee,
BHOWpasg HOBHE KOODPAHHATH, «IPOmE» NPe0GpasyoImuecs
OpE CHMMETPHYECKUX OIepalusaX, MOMKHO CYHeCTBeHHO
YMeHBIIATH CTelieHb CMEINUBAHWA ypapHeHmiA. OnATbH-TaKH,
XOTA @3 JAaHHOTO IpHMepa AcHO, 910 () m (), mpeolpasyiores
mpocTefimAM BO3MOHEM 00pasoM, AasA caydaes Gomee cio-
RHOM CHMMOTPHHN IPHAETCA OIPEHENUTH H HCCJIeJ0BATH CAMO
nmoHATHE (IpocToTay. Jto OyaeT caenaxo B ra. 4. Hampumep,
ans monxeryasl NI, comepssameit 4 atoMa m mMelomen B 06-
me# caommoctm 12 cremeHeidr ¢BOGOAH, COOGpaKeHAS CHM-
MeTPHE LIOBBOJIAIOT B CIydYae MajHX Kojgelanmili yMeHLINHTH
9ACA0 CBASAHHHX MEXAY Co00H ypaBHeHWl IBIYKEHHS OT
ABeHagmarm Ao AByx. O0mue mpHHOUON OpAMEHEHAA cO000-
pameHnil CHMMETPHHA B TEODWH HODMaAbHHX Koxebanmiz Oy-
AYT paccMOTpPeHH B Iu. 6 Ha mpmMepe KoxeGaHmit MOJEKYI.
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I'. Yacrnna B Tpex H3MepeHHAX B KBAHTOBOII MexaHHKe,
cepuueckas cHMMETPHA H BBIPOKIEHHE

B KBauTOBO#l MeXaHWKe 9HEPTeTAIeCKHEe YPOBHH YACTHIE,
IBWKYymelics B mode cO CHepHUecKH-CUMMETDPHYHBIM IIOTEH-
TMAJIOM, ABAANTCH BEIPOMKICHHHIMHA: OQHOM, M TOK, 7Ke dHep-
THZ 0TBE4al0T HECKOJbLKO He3aBUCHMHIX BOJHOBHX (YHKIW.
K raxmM cHcTeMaM OTHOCHTCA aTOM BOJOPOMA, eIUHCTBOHHBIH
DJIEKTPOH KOTOPOTO HABYKETCH B SIEKTPOCTATHUECKOM II0Je
nporoHa. llompocTy rosops, HpHYMHA TAKOTO BHIPOMKIACHHS
3aKII0YAeTCH B TOM, 9TO B OTCYTCTBHE KAKOT0-In00 BHIIENeH-
HOTO HampasjeHHS B HPOCTDPAHCTBE SHEDPIWA He MOKeT, 0ue-
BAMHO, 3aBHCeTH OT HAUPaBIEHWA BEKTOpa YIJIOBOIO MO-
MeHTa. B KBaHTOBOH MeXaHWKe OTCYTCTBHE TAaKOH 3aBHCH-
MOCTH BHIpajKaercs B Bbipokmenmum. Ecaum cdepudeckas cuM-
MeTpHA HapyIlaercA, HAIpHMep, BCIAENCTBHEe BHIIICHHSN
MaTHUTHOT'O I10JI, TO BHPOK[ICHEE (CHAMAETCS» W BOZHUKAET
(MYJABTHILIETY, COCTOAmUN U3 HECKOJBKUX OJH3KO pacumo-
JOKeHHHX YpOBHeH dHepPruHW, KaK, HaIpEMep, OPH 3eeMa-
HOBCKOM paciiellIeHIIH.

Cdepuueckylo CHMMETPHI0O MOMKHO TaKyKe HapyMHThL, IO-
MecTHB aTOM BO BHeIIHee mIoJe, Kotopoe olxamaer cHMMeT-
pueil 0THOCHTENHHO HEKOTOPHIX BpAlleHmil, XO0TA He ABIAETCA
chepuaecKr-cUMMETPUYHEEIM. B TakoM ciydae BHIPOMRJCHHE
CHEMaeTcs Jgumb dYactmyHo. llomoGHBIe sABIEHES B aTOMe,
HaxojdamieMcAd B KpHCTAJZAWdecKoM Ioje, Oyayr mOxpobHO
paccMoTpeHH B TJI.

Bupomgenne Bcaencrsme cepmueckod cUMMeTpPHE ¢ $H-
3HYECKOI TOUKM BPeHHS JieTKo OO0BSCHHATH, paccMaTpuBasi
OpHUEeHTANAI0 BeKTOpa YIJIOBOI'O MOMEHTa, HO CYmEecTBOBaHHE
BHIPOKICHIA XapPaKTEPHO BOOOIIe AJsA BCAKOH CHEMMETDHM.
HeficrsaTensHO, Bo3bMeM ypasmenme Llpemumarepa Hp=E,
rge H — omeparop I'ammasroma, K — sHeprEa m ' — BOJ-
HOBasA (yEKnmA. DBooomamM npeoOpasosaHHme KOOpHHHAT,
mepepofsamee P B Y mw H B H'; mpeo6pasoas ofe dacTn
ypasmenma [pegumrepa, Gymem umers HW =Ey’'. 9mep-
rud, OyAydm yucja0BOil BeAWYMHOH, He m3MEHAETCH LpH Ipe-
oGpasosanun. Tenepsr mpeamosommm, 4yTo rammasroEma H’
HHBAPUAHTEH OTHOCHTENHbHO npeoGpasosammsa, T.e. H=H'.
Torga Hy'=Ev’, 1. e. P'— coberpennas gyHRmuA HCXOJ-
HOTO TaMHUJBTOHHAHA, OTBeYalom{as TOM jKe DHEpPrHAH, d4TO
n . CunemosarensHo, ecau ' He ABIAETCA ¢ TOYHOCTBLIO HO
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LMOCTOAHUOTO MHOKUTENA TOI ;Ke caMoil PpyHKIued, 4To I 1,
MBI HM€eM [0 MeHBIIeH Mepe [BYKpaTHOoe BBIPOKICHHE YPOB-
Hedt ¢ pHeprueil £. B ra. 5 Mpl yBupuM, Kak (BHe saBucEMOCTH
OT TOYHOTO BHAA IAMHJIHTOHMAHA) CTPYKTYPA BHIPOKITOHHBIX
MYJIBTHIIETOB CJIeyeT TOJNBKO U3 CHMMETPUH CHCTEMEI.

A. Yaernma B opHOM n3MepeHmn B KBAHTOBOH MexaHIIKe,
4eTHOCTD W HpaBmia oTdopa

PaccmorpuM ¢ ToUKHm 3peHUA KBAHTOBOII MeXaHMKH [BH-
JReHWe 9JacTUIHl B OJHOM W3MePeHHH IOJ AeHCTBHEeM UeTHOTrO
norernuana V(zx)=V(—z). Beaepcreue takoil mpocreiiniei
cuMMeTpHEu cOOCTBeHHble (YHKIUU TaMHIBTOHUWAHA OKa3Hl-
BalTCA Jam00 derTHHIME, AuG0 HeYeTHHIME (YHKIUAME uepe-
MenHo# x. B camom fexe, ecau Hy (2) =Ey (z), To 1 Hp(—2x)=
=FEp(—z), xak B m. «I». CaemosarenpHo, {(z) m ¢ (—=z)
OTBEYAIOT OQHOHN m TOi ;Ke 9Hepruy, TaK 4TO B NPeANoI0ReHuH
00 OTCYTCTBHE BBIPOKNEeHUA 3TH ABe (QYHKIUU (U3LIECKH
upenruanbl. Caepgosarenpio, Y {(—2z)=cp(x), rme ¢ — woH-
cranta. Ho aro osmawaer, uto 1 (z)=cy(—z), a Tamme uT0
P(x)=chp(x), orryga c?=1, c=4-1. Taxum obpasom, ()
apiasgercsa aubo wernoit, aubo HedeTHON (YHKuHeH, HO HE
MosKeT ObITH weM-auGo ApyruM. XapaKTepHCTHKY ¢ Ha3HBAIOT
qeTHOCTHIO QyHRNEU P (x). Heam mmeercs BHpomRmeHue, TO
MBI He MOJKeM CKazath, 410 P (—2x)=cy (z). Ho B arom cay-
Yae B KAYeCTBE IApHl BHPO;RIEHHHEIX COOCTBEHHHX (YHRIHH
MO3KHO BHIGpaTs amueiintie KoMGmEammn { (2)=p (—z)}/V 2,
OlHa W3 KOTOpHIX Gymer deTHoll, a [Apyraa — HeYeTHOM.
(MoskHO nORa3aTh, 4TO B OGHOMEDHOM CJIY4ae BHPOMICHHA
He OmIBaer, HO B TpeXMEPHOM ciydae, Ha KOTODHIH IeTKo
0000IATh CKABAHHOE BHLIE, BHIPOMKIEHUE BO3MOKHO.)

Ha pasnoMm mpmMepe MOMHO paccMOTpeTH eme OfJHO Clef-
CTBHE CHMMETPUH, a WMPHHO IIOHATHE <HOPABHI oTGopay
B KBAHTOBOI MexaHuke. BeposaTHOCTH Hepexoja CUCTeMH n3
HEKOTOPOT0 HAYAJABHOTO COCTOSHWSA \P; B KOHEIHOE COCTOSHHEE
¥); UpOmOpHUOHANBHA KBaApary HHTErpaka

@
I=1§ v () 2(2) ¥ (2) da,
—-%
rie Buy MHOKmrTens g(x) sasmcmr OT cmocoba mepexopa.
Ecam moppuTerpatsHOe BHpasKeHNe HEYeTHO, TO MHTErpal,
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ouesHnHO, obpamaerca B Hyab. CaegosarensHo, ecan g () —
deTHAA GYHKOEA apryMeHTa z, TO HHTETpal OTIWYeH OT
HYJASA TOJBKO TOTAA, Korfa GyHKOuMA ; u Py aubo obe GeTHH,
au6Go o6e HEUETHHI, T. €. «IeTHOCTHY MCXOMHOI0 M KOHETHOTO
cocroanmii ogmpakosa. Ecam ke g(r) — HewerHan GyHKIHHA,
TO HAYaJABhHOE M KOHETHOE COCTOAHUS JOJIKHEI AMETh PasHYIO
gerHOCTH, Feam materpaa [ = 0, 1o m BepoATHOCTH Hepexona
paBHA HYNI — OTCIOfa W BHpPasKeHHe (Ipasmio orGopay.

E. Ilouckn cummerpny, H3BKa 3IeMEHTAPHBIX YaCTHIL

Ilpn wmaaomeHME TeopuH CHMMETPHE B (U3HKe BHOJHE
€CTEeCTBEHHO aHAJM3UPOBATH CJIEACTBAA CYmECTBOBAHMA TOIi
WIA AHOW CHMMETpPHE, HO IPW 9TOM BCEIfla cJefyeT HOMHHTH,
Y10 B DKCHOePUMEHTE MEI HaOJofaeM ciaeflcTBUA U JINIIEL 3aTeM
BBIACHSAEM, KaKasd CHMMEeTpus MOKeT uX BH3BBaTh. Takoi
Opomecc IMOWCKAa — JBYCTOPOHHHH, Kak W ObBaer OORYHO
npu paspaborke (uUEMIECKON Teopum. OKCIePUMEHTAIbHEE
JaHHBIE YKa3BIBAIOT HAa BO3MOKHBIE THUIH CHMMETpDHH; aHa-
JAMBUPYSA CASJCTBHA CRMMETDHM, [eJaI0T HpeAcKasaHUA, IS
IPOBEPKHE KOTOPHIX IPOBOAAT HOBHIE HKCHEPHMEHTHI.

Ilpexpacubiil HpEMep TaKOI0 METOMA WCCJIEJOBAHHH faer
HBIHEINHAA (u3UKa daeMeHTApHHX wactun. Maccsl Heiirpoma
I IPOTOHA IOYTH OXMHAKOBHE, TO ke HabaoojaercA U Aad
at-, - m n’-Me30u0B. [Togo6HbE MYyIBTUIIIETH XapPaKTePHEI
Jame JuA Bcex HabarofaeMuX siaemeHTapablx dactmy. Ilo-
CHOIBKY Macca peJATHBHCTCKH CBA3AHA ¢ DHEPIWE, CYI[ecT-
BOBAHHE MAaCCOBBIX MYJIBTHIJIETOB CBUJETEILCTBYET O CHM-
MeTpud (QYHZAMEHTaJIbHOTO raMUIbTOHHaHa. Tak Kak pas-
JEYHEIE COCTABIIAIONINE MYJBTHIIETA 3aPAKEHH I0-Pa3HOMY,
CHMMETPUIECKHe OIepPAaTOPEl JOJKHEI, HO-BHANMOMY, BKJIIO-
9aTh Opeo0pasoBaBusa «3apAfOBHX Koopamuary gacrmin. Pas-
BUTHC 3TOM Wjenm IpUBE0 K KOHIENIUU (H30CIHHA», dpes-
BLIYaHO BaKHOH AJIA MHTepIpeTaniy KaK CTPYKTYPH AApa,
TaK ¥ cBoiicTB ajeMentapHEX uactmy (ra. 10).

C BospacranmeM 9Heprmil COBPEMEHHEIX YCKOpHTedei
B IocaefiHue rofbl o6HapysKmBaeTcA Bce 0oJblie daeMeHTap-
HEX 4acrui. Hexoropee sapsAmoBele MyJNBTHILIETH, O KOTO-
PHIX TOBOPHJOCH BHIIE, HO-BRAMMOMY, HMEIOT OJUHAKOBYIO
Maccy. HpoMe Toro, GHIO MOCTYAWPOBAHO CYNIECTBOBAHHE H
OOMPMNX MYABTHEONETOB. JTO B CBOKN O4Yepens Horpe0oBalIO
Hajm9usi cuMMeTpuA Gojiee BHICOKOH, d9eM ONUCHBAaeMOH
m3ocumHOM. Ee Hassaam cmmmerpmeit SUj; — oGosHauenme
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Hyner o6pacueno B ra. 11. K coskanenmio, S Us-MynbTRIIETH
O0HapY/KUBAIOT SHAYMTENBHOE pacHlelgeHHe, 4YTO CBHJE-
TeabCTBYeT 0 Oojiee HW3KOH CUMMETDHE HEKOTOPHX CYIIecT-
BEHHBIX WICHOB TraMmibToOHWaHa (mogo0HO TOMY Kak [AJd
aToMa 3eeMAHOBCKOE PaCHellieHne TOBOPUT O CHATHYU cdeph-
YecKOW CHMMETPHH B MAarHUTHOM IOJe€).

§ 3. BARJIIOYEHUE

Brimre Gt mpuBefeHB TpuMepsl CaMbiX PasHOOOPABHBIX
¢usmIecKHX CHCTEM, W BO BCEX CAYYaAX K HUM LpUMeHHMA
onHa # Tta ke ofmas rTeopus cummerpnm. llepeuncamm emge
pas caMile BaKHBIE CJEICTBHA CYHIECTBOBAHHUA CHMMETPHH
B KBAHTOBOMeXanmmiecKux cHcreMax: 1) 3aKOHH cOXpaHeHH;
2) sHepreTHUecKoe BHIPOKEHHe; 3) «Ipocroray mpeobpaso-
BaHAA cOGCTBEHHBIX (YHKIUE Ipm omepanuAX CUMMETPHH H
CcymecTBOBaHue A HEX CHMMETPHHHOTO HWHIEKCA, HE 3aBH-
CAMPETO OT YAcTHOTO BHUAA TAaMUJILTOHWAHA; 4) IpaBWia OT-
Gopa; D) COOTHONEHUA MERIY MaTpPUYHEIME 3JIeMeHTaMHI
vabrofaeMbx Beamiun. HOHEUHO, HE BCE BTH CJEJCTBHA
MOryT HabaopaThcA B CaydadX IIPOCTOH CHMMeETDHI.

B ubpemsinymmx mpmmepax Ml TaK MJIM MHAYE PAcCMOT-
pesim Bce HTH OpOABJIEHUS CHEMMETDHH, KpoMe H. 5. 3pech
MBI He OyZeM Ha 2TOM OCTAHABIAMBATHCS, HO HOCHeAHee CIeH-
creme HabmioaercAd OPH 366MAaHOBCKOM pPACHICIJICHHE aTOM-
HHX YpoBHeill. Jmueprermueckumil cABAT Pa3HHX COCTOAHMI
B mo00M AaHHEOM MYAbTHIUIETEe IPOUOPIHOHAJEH HX YIJIO-
BOMY MOMEHTY II0 OTHOINIEHHIO K HAIpaBIeHHWIO II0JH, W HTO
He 3aBHUCHUT OT JETAJBHOM CTPYKRTYpPH BOTHOBOW (YHKIAHE.
Taxmm o6paszoM, B JAaHHOM IpHMepe MATDPUYHBEIE DJIEMEHTHI
JOCTAaTOYHO IPOCTO CBAZAHBI APYT € APYroM, Xots mXx abco-
NI0THHE 3HAYEHUsS BBYUCIANTL, BOoOIMe TOBOpPA, TPYIHO.

JpyruM mpuMepoM CJAefCTBHA O MOTYT CAYIKHATDH (POPMYIH
Mace Afep H 3JAeMEHTAapHBIX dactum. B sroM caydae Maibe
pasimumsas B Macce MEKIY KOMIOOHEHTAMH WM30CIHHOBOIO
MYJAbTHNIETA OYEHD IPOCTO CBA3AHH MEKEY coboit. Boobmge
e TOBOPA, pasamima Mace dactarn S Us-MyIBTHINIETOB Tpe-
Oytor Gosee CIHOKHEIX POPMYI, HOCKONBKY CHMMETPHS 37eCh
caoskiee. OfHAKO Bezde JeHCTBYeT TOT K€ IPHUHIWUI, 9TO H B
clIyuae 3eeMaHOBCKOIO pacmemieEns. Bee ymoMaayTHe B 9TOM
BBEleHEm HOpmMmeps Oyayr mompoGHO paccMOTpeHH Hanee.
Ho upesxpe Bcero HaM cienyer oBIANETh COOTBETCTBYIOMMM
MAaTEMATHIECKUM AallapaToM — STOMY LOCBAMEHH Ta. 2—4.





