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OHIWI XAPARTEPHGTHRA PAEOTU 

AKTyan:&HOCTI, npo6JieMII. IIpmm;mru CIIMMeTpim, mmapnaHTHOCTII 11 sa­
KOHI,I coxpamiHIDI IIrpaIOT lIC.KJIIO'lllTeJII,HO BalKHYIO poJII, B COBpeMeHHoii <pll3II-· 
Ke, SIBJI.fIIOTCJI 6a3IICOM Bcex qjy~aM9HTaJII,Hl,IX (llll3ll'IeCKHX Teopnii: KB8HTO­
BOfi 8JI8KTpo,IJ;HHaMHim, o6meii Teopllll OTHOCllT9JII,HOCTII, e,IJ;HHott TeopIIII 
CJia611X II 8JI9KTpoMarHIITHl:lX B3aHMO,ll;e:ifoTBllii, RBaHTOBOH xpoMO,ll;HH8Mr!KII/I/. 

H3B9CTHO, CKOJil> wio,n;oTBOPHHM OK83aJIOCI, nsy"IeHlle IlpIIclJin;K9HHl1X. 
CIIMMeTpll:il B qJH3llKe 8JieMeHTapHl:lX "IaCTllU. O6!,l"lHO B Ka"I9CTBe·rrpll6JIIDKeH­
Hl,IX paccMaTPllBaIOTCJt BHYTpeUHlle CIIMMeTpllll. 0.n;HaKo ypaBHeHIDI CB060,ll;Hl:lX 
ITOJieii co CITID!OM o, I/2 II Ill lllllpoKIIH KJiacc B3allMo,n;eiiCTBllH 3TIIX ITOJieii 
llHBapII8HTHI,I OTHOCllT8Jil>HO KOHqJOpMHHX rrpeoclpa3oBaHllii KOOp,ll;llHaT B rrpqc­
TpaHCTBe-BpeMeHn Mm!KOBCKOI'O, eCJill npeHe6pe% MaccaMH 3THX nOJieii 121. 

G KOHqJOPMHOii llHBapll8HTHOCTl>IO _TeCHO CBR:3aHa !AaC111Ta6HruI mma­
pIIaHTHOCTl> llJill aBTOMO,ll;eJil>HOCTI, rJI-y60KOHeynpyrnx·npoueccoB. OHa npo­
SlllJI.119TCJI B TOM, 'ITO acIIMIITOTII"IeCKOe ITOBe,ll;eHlle 3TI!X npoueccoB ue 38~-· 
BllCllT OT Mace y"laCTBYl()!qlDC B HHX lffiCTllU. IIpmmHeHlle KOHqJOPMHOii. rpyrr­
Ill,I ll rpynITH Be:ltml: B TeopeTII"I8CKOfi qlll3l1Ke OKa3aJIOC1, "lpe3Bl,l"lattHo ITJIO­
,ll;OTBOpHIIM. 

TIP,ll IlOCTpoeHJIH Teopllll RB8HTOB8HHl:lX noJiett B PHMaHOBOM rrpocTpan­
CTBEl-BpeMeHll coo6paJKemm, CBR:3amrne C KOHqopMHott llHB8PHaHTUOCTl>IO, . 
TaKJKe B8C:bMa cymecTBeHiw:. KouqopMHasI llHB8pIIaHTHOCT1>, Hrpaxiurui: BaJKUYIO 
pOJI:b B KllH8TH"I8CKOfi T8rHll peJUITHBllCTCKOI'O raaa 1lepHllKOBa, 6WI8 B03-
B8,ll;8H8 llM B IlPllHimil / 3 • B HaCTOSIIJtee BpeMfI Ha ITOB8CTKY ,ll;H.11 CT8BHTCJI 
Borrpoc O IlOCTpoemm KOHqx>pMHo-mmapIIaHTHOii TeopllH TeH30pHl:lX H/crm­
HOPHl1X IlOJiett BHCIIIHX paHI'OB B llCKpHBJieHHOM npocTpaHCTBe-BpeMeHJI 41. 

B.COOTBeTCTBIIll C IlPllHlWilOM KOHqx>pMHott mmapII8HTHOCTll ypaBHeHIDI 
,ll;BID!t8HIDI WIil "I8C'l;'llU C HYJieBOtt Maccott ,ll;OJil!Olll 6llT1> KO~cpopMHo,mapnaHT,­
Hl,IMrl, . a CJie,n; Teuaopa 3Hepnm-HMITyJI:hCa .I(OJDKeH paIIIUIT:bCJt HYJIIO. TaKHe . 
qmsn'l:ecKH.B~e ypaBHeliIDI,KaK ypaBHeHIDI MaKcBeJIJia, IDrra-MIIJIJica, 
ypaBJieime JlnpaKa, npn m = 0 KOHqopMHO-HHBapllaHTHI,1. IleHpoysoM 6WIO 
npe,nJio~eHO KOHqiopMHo:llHBapIIaHTHOe ypaBHeHlle WIil CKaJIJipHOI'O IlOJISI B 
4-uepHoii · ?IIMaHOBOM npocTpaHCTBe..;.BpeMeIDI. B ,ll;aJI:bHefuneM aTo ~,BHe­
Ime II3Y"!aJIOC:b'll o6o6maJIOC:b B pa6oTax qepHllKOBa ll COTpy,ll;HllKOB • · 
Ilpe,n;cTaBJISIJOTCJI Bec1>rvra BaJKHIIMII ll CBOeBpeMeHHI,11,m IlOllCKH KOHqJOpMHo-



mrnapHaHT.lmX ypamiemtil: .n;.,IJI TeHBO,PHIDC H cmmop.lmX nOJielt BHCIIlliX pa.HI'OB. 
,ItlIJI BKCnepm.reHTaJll,HOI'O HSY'!elilm noBe.ttemm: qacTHn C BHcmm.m: CilH­

HEIMH Bo mieWHeM nOJie HaH60JII,mmt RHTepec npe.ttCTaBJimOT BKBOTR'IBCime 
8TOMH /6-7/. B BK8OTR'i8CKOM aTOMe O~ HS aneKTpoHOB SaMeIIteH 60Jiee 
T~Olt OTPHIIa!.,~:&HO 8!!.PSDJt8HHOH ~cTHneil:, H8IlIJHM8P, /rf- , 'TT-, x-. 
p , x:_-, ..=, , .R • KaK H8B8CTHO, BK8OTR'i8Cim8 8TOMH, o6paso­

B8HHH8 ,,- -MesoHru.m, aHTHilp0TOH8MK, 2£- - rmrepoiiru.m, Ha6Jn!ma,lmc:& 
Bj(Cil8PHM8HTBJI:&HO. l{yJIOHOBCim:8 c:wm: MOI'YT . y,ItepimBaT:& OKOJIO JUU)8 H 

~nmepoHH,H ,Itallte sm,pa JierKl!X MeMBHTOB, HanpE:Mep,aHTl'I,Jl;BilTepmI. 

8KSOTR'i8CimH STOM HM88T MHOI'O CBOHCTB aTOMa BO.ItOPO.tta. ,ItlIJI 6ec­
CilRHOBOH qacTHilll BH8prmt onpe,IteJIJieTCH.HS pemeHHtt ypamiemm: Klleltlia­
<ix>Ka, .n;.,IJI ~CTHilll co CilHHOM I/2 HCilOJI:&SyeTCJI yJ)aBHeHHe .)lHpaKa. Bos­
HHKa8T BOilpoC O MaTeMaTHqecROlt MO,IteJIH BO,ItOpo,ItOIIO.tt06Holt CHCTeMH C 
op6HTaJI:&HOlt ~CTHnett CilHH8 I H 3/2. YpaBH8Hlm IlpoKa H PapHTH - IllB:im­
repa He I'Om'[TCSI .n;.,IJI BTOlt ne.mr B CHJIY H8B8CT.lmX npll'iHH. TaimM o6pa-
8OM, IlOHCK ,lijlYI'IDC qiopM,y"JIHp0BOK TeOPHH qacTHn co CilHHOM I H 3/2 He 

TOJI:&KO o6ocHOBaH, HOH Heo6xo~. 

Bee BTO BMeCTe BSHTOe onpe,IteJIH8T SKTYBJI:&HOCT:& T8MH .ItHCCePTa­
nim, npe,nCTaBJm!Ollleii co6oii,c o~on cTopoHH,.nari:&Heilmee pasBHTHe npHH­
niina KOHqx>pMHOH mrnapnaHTHOCTH B TeOpHH IlOJIH nyTeM IIOCTpoeHHH HOB!l:X 
KOHqx>pMHO-mmapnaHT.lmX ypaBHeHHlt .n;.,IJI T8H8O1)HIDC nOJielt, a C ru>YI'Oil -
HCCJie,ItOBaHHe peJIJITHBHCTCROlt K,YJIOHOBCKOH npo6JieMH .n;.,IJI sapmtemmx: no­
Jieil co CilHHOM I n 3/2 B paMKaX ypaBHemm: THila ooilHMalta - l'eJIJI- Malma. 

lleJI:& pa6OTII: 

I. IIocTpoeime KOHqx>pMHO-mrnapnaHTHOlt TeopHH T8H8O,PHIDC IlOJiett B 
pl!MaHOBOM npocTpaHCTBe-BpeM8HH H HCCJI8,ItOB8HHe ~p8HIJliaJII,HHX TOJK­

,It8CTB H saKOHOB coxpaHemm B TeOPHH IIOJIH; 

2. To~oe pemeJ:me B paMKaX ypaBHemm Tnna weltHMSHa - l'eJIJI-Malma 
peJIHTHBHCTCROtt K,YJIOHOBCKOtt npo6JieMH .n;.,IJI 88.PmJt8HHll:X IIOJiett co CilRHOM 

I H 3/2. 

Hay,mM HOBH8H8 pa6oTH. YcTaHOBJieHa CMS:& MeJK.ltY CHMMeTpnSaIJliett 
TeHsopa 8H8pl'lm-HMIIYJI:&Ca A H8KOMM,y"T8THBHOCT:&IO onepaIJlIH ROBapnaHTHOI'O 
.ItH@ieP8HIJlipoBamm. IIpn STOM npe,D;7IOJKeH IlpoCTOlt H Y.ttO6lilllt 6esBapna­
IJlIOHlilllt cnoco6 H~emm: CHMM8T~OI'O T8H8opa BH8pl'lm--m.myJI:&ca H 

06O6l!ll3HHOI'O TeHsopa llihrorreltlia .n;.,IJI npoHSBOJI:&.lmX JiarpaHJKHaHOB. 

C IlOMOill:&IO nponsBo~on JIB IlOJIY'leHH B Hm!OM Bl'I,ll;8 .ItH@iepeHmtBJI:&HH8 
TOlK,ll;eCTBa H ypaBH8Hlm ,ItBmKe:mm .n;.,IJI rpaBHTaimommx JiarpruamaHOB C 
IlPOHBBOJI:&HOtt SaBHCHMOCT:&IO OT TeHsopa KpnBHSHH. 
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IIpe,D;7IOJKeHa KOHqx>pMHo-mrnapnaHTHM TeOpmI BeKTopa, 6:imeKTopa n 
ClIMMBT~OI'O TeHsopa BTOpoI'O paHra B pnMaHOBOM npocTpaHCTB8-BpeMeHH 
npoHSBOJU,HOii pasMepHOCTH. 

11CCJI8,U.OB8HH .ItH@ieP8Hlll'l8JI:&HH8 ypamieHHH nepBOro IIOp!I.I(Ka Ha MHO­
JK8CTB8 aHTHCHMM8Tp~ T8H8Op.lmX IIOJiett. I!OKa3aHO, qTo aHTHCHMMeTpHq­
HHe T8H8OPHH8 IlOJIH MOI'YT 6HT:& PCTO~ROM HeJIHHeltH!l:X TeHSOPHll:X no­
:ren THIIa .ffHra-MwIJica. noKa8aH8 TeopeMa O COXpaH8HHH TeHSOpHOI'O TOKa 
BepoHTHOCTH. IIocTpoeHa mrnapHaHTHSH CX8Ma 1alaHTOBSHHH aHTHCHMMeTpnq­
.lmX T8H8OP.lmX IIOJieff H IIOJIYqeHO B HBHOM Bl'I,Jl;e Bll:paJKeHHe .n;.,IJI nepecTaHO­
BO~ott (WHKIJlIH • 

11cCJie,ItoBaHa peJIHTHBHCTCKaH K,YJIOHOBCKSH npo6JI8Ma ,ll;7IH IIOJiett co CIIH­

HOM I H 3/2 B paMKaX ypaBHeHHlt, aHBJIOrH~ YPaBHeHHIO ~HHMSHa - I'eJIJi­
MaHHa. IIQJIYqeHa TO'IIJM cneKTpaJI:&HM qx>pM,y"Jia .n;.,IJI ypoBHett BHeprHH. 

IlpaKTR'IecKSH ueHHocT:& pa6oTH1 

I. IIpe~oJKerurail: B rJiaBe I cnoco6 IIOJIY'leHHH cHMMeTpn~oro TeHso­
pa BH8PrHH-HMIIYJI:&ca B Teopmi nomi; OCHOBaHHHil Ha HeKOMM,y"TaTHBHOCTH 
onepainm KOB8PHaHTHOI'O .ItH@iepeHmtpoBamm, npe,ztCTSBJIHeTCJI BeC:&Ma IIeP­
cneKTHBHll:M KaK B IJJiaHe CBOHX npWIOJK8HHil, T8K H oe5OC5IIleHHii. 

S@ieKTHBHOCT:& IIO.ItXO.zta npo,neMOHCTpHpoBaHa Ha IIPHMepax TeOpHH C 
BHCllllIMH rrpoHBBO,I(Hl,IMII H rpaBHTSlll'IOHHll:X JiarpammaHOB C IIpoHBBOJI:&HOlt 
88BHCHMOCT:&IO OT TeHsopa KPHBHBHH, KpoMe TOI'O, BTOT IIO.ItXO.It npHMeHHM 
K CilRHOPaM, CIIHH-TeHBOPaM H IIOJIHM .HHra - MMJica. 

YcTaHOBJieHHM B rJiaBe I CBH8:& M8llt,Izy cHMMeTpnsaimen T8H8Opa BH8P­
rHH-m.myJI:&ca H H8KOMf>WTaTHBHOCT:&IO KOBapnaHTHOI'O ,n:ii:@iepeHIJlipoBaHWt 
,ItOJilKHS HMeT:&, oqeBl'I,Jl;HO, H8TPHBH8JI:&rse CJie,ItCTBHH BBH,Ity HCKJIIO'IHTeJI:&HOit 
BalltHOCTH T8H3Opa BH8PrHH-HMIIYJI:&ca Bf. · . 

2. IlocTpoeHHM B rJiaBe 2 KOHqx>PMHO-HHBapuaHTHM T8Opm! BeKTopa, 
6uBeKTopa u cHMMeTpn~oro TBHsopa BToporo paHra B Jll™8HOBOM rrpoc­
TPaHCTBe-BpeMeJ:m IIpoHSBOJI:&HOlt pa8M8PHOCTH ,nonycKaeT pa8BHTHe B .CJie­
.IIYmtHX HanpaBJieHHHX. 

BoBMOlKHO IIOC'.1'.P08HH8 KOHqx>pMHo-mmapHaHTHOro onepaTopa BTOporo 
IIOp!I.I(Ka Ha MHOJKeCTBe 8HTHCHMM8T~ T8H8OP.lmX IIOJiett. 

Ilpe,ztCTaBJIJI8TCH B8lKHllM IIOCTpoemte KOHqx>pMHO-l!liBapnaHTHOro ypaB­
H8HHH ,ll;7IH T8H3Opa KpyqeHHH B CBHBH C TeM, ~o BTO IIOJIB-IlepeHOCHT 
MaKC~b~ CIIHH 2 H nrpaeT BaJKHy!O pOJI:& B oe5o6IIlelilmX Teope SMH­
IIITeltHa 9 • 

B IIJI8H8- peaJIHSSillIH paSJIH~ll:X KOHqx>pMHo-mmapuaHT.lmX qiopM,YJIHpo­
BOK T8OPHH cIIHHa 2 BOBMOJKHO IIOCTpoeHHe KOHqx>pMHo-mmapuaHTHOro YPBB-
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HeKWI ,wIR: TeHsopa qeTBeproro paHra o anre6pmrq:eoron.m oBoicT~ 
CHMM8Tplm T8H8Opa KOHqJOpMHOtt KPHBHSHH BeKIIJI. . 

· Ilpe,wrOJKemutll B rJia:ee II IIO,ItXO,Il; IIO8BOJIII8T CTpoHTl> KOHqJOpMHO:.mi­
Ba,Pl!aHTHH8 ypaBH8HIDI nepBOI'O nopsr,n;KS ,wIR: CimH_;TBHSOpHWC nOJieit. Cy­
mecTByeT KOHqJOpMHO-HHBapHaHTIIHtt ,n;Rqq>epeHD;ilMl>HHtt onepaTop,nepBOI'O 
IIOpsr,D;KS Ha MHOllt8CTB8 cmm-qiopM, o6o6JllSllllltlt OII8paTOP JlHpaKS ,wI/I,CnH­

HOpa. 

3. B rJiaBe 3 HCOJI8,D;OB8JIRCL pa~e aori:eKTH .n;Rqq>epeHIJ.ilaJILHHX 
YpaBHeHHtt II8PBOI'O IIOpsr,n;Ka, onpe,n;8J18HHWC Ha MHOlltBCTB8 8HTHCHMM8TpWI­
HWC T8H8OpHWC IIOJIBit. B IIOOJI8.n;H88 BpeMli 8TH ypaBHBHl'tll HSy,mmTCH B 
CMSH C me 8BMB~T8Jll>HHMl'1 reOM8T.PJ!qecKHMK, TBOpeTHKO-rpymtOBHMl:l H 
TOIIOJIOI'H'IBCKHMK CBQilCTBaMI'[ H BOSMC>lltllHMH qmsWiecmn.m IIpl!MBH8HRl!MH. 

B IIJiaHe ,Il;BJil>HBMlnero HsyqemmypaBHeHHtt·OJie,n;yeT OTMeTHTl> H8O6-
XO.n;HMOCTl> HOOJI8,Il;OBBHRfi KOHqJOpMHOit HHBB,Pl!aHTHOCTH H CMSaHHWC O HKMH 

T8H8OpHWC IIOJiett THIIB HHra - f.tmJica. 
, . ' 

4. IIo~eHHOB TO~Oe pemeHHe pe.mTHBHCTCKOtt KjTJIOHOBOKOii npo6Jie-
MH ,wIR: Sap!D!teHHWC ~CTH!l co CimHOM I H 3/2 npe,n;OTSBJif.[8T HHT8pec B 
OMSH o·sKOIIBpHMeHTaJil>HHMI! IIOHCKBMH SKSOTH'I8CKIDC aTOMOB, HHTBHCHBHO 

IIpOBO.n;HMHX B IIOOJI8.n;H88 BpBMli. 

Anpo6awm pa6oTH. PesyJIJ,TaTH .n;ROCepraIJ.ilH ,n;oKJia,n;HBaJIHOJ, Ha CBMR­
Hapax JiaCSopaTO,Pl!H T80peTH'I8CKO! qmSHKH O6'hB,n;HHBHHOI'O liliCTHTYTa JJ,ll;Bp­
HWC :e:cOJie,n;ciBaHHtt, cecc:MC OH~ AH CCCP I98I. n I983 rr, Ha 4-oM H 5-oM 
PaCSol!IDC COBemammx "IpaBHTBD:WI H 8JI8KTpoM8rH8THSM" (Mml:cK, I982 H 
I983 rr), Ha BoecomsHott KOHqiepeHIJ.ilH IIO Teo.PHH aTOMOB H aToMIWX 
CII8KTpoB (Mml:cK, I983), Ha YI COBBTCKOti rpaBHTaIJ.ilOHHOtt KOHql8P8HllilH 

(MocKBa, I984 r.). 

Ily6JIHKBmm:. IIo pesyJI1,TaTBM ,n;RccepraIJ.ilH ony6JIHKOBaHO .i(eMTl> cTa­

Tett. 

CO,llEPlKAIDIE PABOTU 

JtHccepramm: COOTOHT HS BBe,n;emm:, qeTlil)BX rJiaB OCHOBHOro co­
,n;eplltBHW!, npMOlltemm:, saKJIIDqemm: H 6H6JIHorpaqmqecKOro cnHcKa JIHTe­
PBTYPH HS I04 HaSBBHHtt. ocsm:e:n o6'h8M .n;ROCBl)'rSIJ.ilH - 72c'l'.paHHilJI M811lH-

HOnHCHOI'O TBKCTa. , 

Bo BB8lI8Hmt o6cYJl'.,I);aBTCJI sHaqeHHe BonpocoB, paCCMOTpeHHWC B 
,n;RccepraIJ.ilH, ,n;aH o6sop JIHTepaTYpll. KpaTKO H8JlaraeTCJI co,n;e,Plli8HIIIe .n;RC­
cepr8IJ.i1H H OCHOBHWC II~BHHWC B Hett pesyJIJ,TBTOB • 

TuaBa I, "JlHqqiepeHIJ.ilaJil>HUe TOlK,ll;BCTBa H saKoHH coxpaHeKWI B Te­
opim IIOJIII H B o6mett TBOPHH OTHOCHTBJll>HOCTH" noo:rui:meHa HCOJIB,Il;OBBHHID 
.lI8I'palilltBBHX Teop:wi C no~om1,m npOll8BO.n;HHX Jill~ 
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B § I YCTaHOBJieHa CBS!Sl, M8JK,!JY CHMMeTpHsau:aeil T8Hsopa SHeprim-, 
HMIJyJIJ,O8 H HBKOM?zyTSTHBHOCTJ,IO KOBa,Pl!aHTHOI'O .n;Rqq>epeHIJ.ilpoBamm. IIpe,n;­
JIOllt8H npooTott H y,n;o6Hlltt BJire6paWiecKHff onoco6 HaXolK,ll;eHWI no sa,n;aH­
Horzy JiarpammaHy CHMMBT~OI'O TBHSOpa 8H8,PI'IDI-HMIJyJIJ,Ca, II.PJ!MSHHM!iil 
KO BCeM IlOJIJIM, B TOM q:e:CJie HK CIIHHOPHO?zy IIOJIIO. 

B § 2 n~eHH ~peH[CllaJil>Hll8 TOJK,U;8CTBa,ypaBHemm .n;BIDKBHIDI H 
CHMM8T~li! T8H8Op SHeprHH-HMIJyJIJ,Ca ,wIR: TBOPHfi C BllCWHMR rrpoHSBo,n;­
HllMR • .I{aH KPBTKHft o6sop npHMeHeHHft Teopnfi c BllCIIllIMH npoHSBO.n;HllMll. · 

B § 3 BllBe,n;eH o6o6meHH!ltt T8H3OP 00:!nuTe:lhla ,wIR: rpaBHTaUliOHHllX 
JiarpBHlltHBHOB C rrpoH3BOJIJ,HO! saBHCHMOCTJ,IO OT TBHSOpoB PHMaHa. Pac­
CMOTpeH!l KOHqJOpMHo-mmapHaHTH!le rpaBHTBUliOHHHe'ypaBHeHWI. YKBSaH 
rryT1, B!lBo,n;a o6o6meHHoro TeHsopa S!HmTe:lhia ,wIR: JiarpaHJKHaHa, saBJfCJI­
mero OT JII06oro qifCJia KOBapHaHTHllX rrpoHSBO.n;HllX T8H8Opa KPHBilSHH. 06-
CYll!,ll;aeTCJI sHaqeHHe rpaBnTau:aommx JiarpaHJKHaHOB,60Jiee o611!HX, qeM 
a:lhimTe:lh!OBCKd. 

B § 4 II~8Hli B ./IBHOM BH,n;e .n;Rqq>eP8HUli8JIJ,Hli8 TOJK,U;8CTBa B reo­
M8TpRllX Pm!aHa, PHM:aHa - KapraHa H B,npocTpaHCTBBX npoHSBOJIJ,HOfi aiJ.>­
qmHHOit CBIISHOCTH ,wIR: JiarpaHlKllaHOB, 8aBJIC.filllHX OT T8H3O pa KpIIBH3Hll. . 
PaccMOTp8Hll TOilOJIOI'HqecKHe mmapnaHTH B npocTpaHCTBBX JII06Oit qeTROfi 
pasMepHOCTH. KpaTKO oCSCYll!,ll;aIOTCJI T8Oplm rpaBHTBIJ.ilH C HBPHMBHOBOH 
reoMeTp:e:eft. 

DraBa II. "KoHqx>,PMHo-mmapHaHTHa/1 Teop:im T8HSOpHllX IIOJieft B pHMa­
HO_BOM rrpOCTpaHCTB8 11 rroc:rui:meHa IlOCTpoeHHIO KOH(lX)PMHO-HHBapIIaHTHWC 
YPaBHeHH:8. 

.B § I-pacoMOTpeH npHHUliII KOHqlO,PMHOH mmapHaHTHOCTH B TBOPlilI 
IIOJIII. Ha npHMepe ypaBH8HIDI IleHpoysa - qepHIIKOBa - TampoBa ,wIR: CKa­
JIRJlHOI'O IIOJIII BBe,n;eH!l OCHOBHHe IIOHIITM H onpe.n;eJieHim. 

B § 2 npeWJOJKeHO KOHqx>pMHo-HHBap:e:aHTHOe ypaBHeHHe BToporo rro­
p!I,ll;Ka AlUI BBKTOpHOI'O IIOJIII B ,Pl!MaHOBOM npocTpaHCTBe IIpolISBOJil,HOil 
pasMepHOCTH. B ~e 4-MapHoro IIpoCTpaHCTBa-BpeMeHH rrpeWJOJKeH­
Hoe ypaBHeHHe rrepeXO.n;RT B ypaBHere MaKCBeJJJia. IlocTpoeH onepaTop 
KOH!fio~oro MOMeHTa HMIJyJIJ,Ca /IO, ,n;eiiCTBYICl!lliil B rrpocTpaHCTB8 pe­
meHHil 9TOI'O ypaBHBHl'tll. IloKaSaHO, qTo T8HSOP SHeprHH-HMIJyJI:E,Ca HM88T 
.HyJieBOit OJie,n;, qTQ HBXO.n;RTCJI B COOTB8'i'CTBlilI C IIPlIHUliIIOM KOHqlO_pMl!Ofi 
HHBapliaHTHOCTH. 

B § 3 paSBlITW!: anrrapaT IIPHM8HII8TCJI AlUI IIOCTpoeHHII KOHqJO,PMHO­
IIHBapliaHTHOil T8O.PJ!H aHTlICHMM8TPlI~OI'O T8H8Opa BTOpoI'O paHI'a. Ilpe,n;­
JIOJK8HH!l8 KOHqJO,PMHO-IDIBapHaHT.HHe ypaBH8Hl'tll BTOporo nopsr,n;Ka ,wIR: B8K-

- Topa H 6HBeKTopa JIBJimOTOJI rpa.n;ReHTHO mmapJ!aHTH!lMR IIPII pasMBPHOOTlI 
npocTpaHCTBa-BpeMBHH ll = 4 H /l. = 6 cooTBBTCTBeHHo. 
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B § 4 aHaJIOrwnruM.06pa80M CTpolITCJI KOH~pMHo-mmapRaHTHO9 
ypamte.HHe WIS1 ClIMM9T_pR'mOI'O T9H8Opa BToporo paHra, KOTOpoe IlplI 

fl= 4 MOJltST CJIYJKHTb OCHOBOtt WISl pa8BHTRII KOH~pMHo-mmapRaHTHOH TSO­
pllli crnma 2, OTJmtmOtt OT KOHqx)pMHOli rpaBRTamm. IlOCTl)09H orrepaTOP 
KOHqx)pMHOI'O MOM9HT8 HMITYJIJ,O8 lI ,CRMMSTplI'lllllil T9H8Op 8H9prmI-m.myJII,-

ca. · A . A 
HCKOMOe ypaBHe.HHe .wm 1t11v.,=11~ l!M99T B~ 

AA,. =!vt~i, +c(v,rrl.+v. vl,J+d ;,, rvl.,.t, + 

+e RA;,, +( ffe',R~~"} + h R"l'1J/P =a 
r.ne 

A,,=A,, -f j,.,A. A =t A1', !"A,., =0, 
!=I, c=-1➔:z-, cl=4, e=f;!IJ, /=f, lz=-Z, 
R -C.KaJlR:PHM KplIBlI8Ha,~v- T9H8Op PRtNR, R,vJJ - T9H8Op PRMa­

Ha. 
IlplIHUlllm8.~bHOtt oco6eHHOCTbID rrpe,WXOJlt9HHHX·YPaBH9Hlitt.JlBJIJI9TCJI Ha­

JmtmS•CJlaraeMWC C KplIBlI8HOtt, o6ecrretmBaDitHX KOH4X)PMHYID mmapliaHTHOCTb. 

B r.i:raBe m '.'JlHqxpepe'HimaJii,HHe ypaB~eHRII rrepBoro rropg;µ<a Ha MHO­
JKecTBe aHTlICHMM8TplJlllllDC·TeH80pHWC IlOJiett".RCCJle,nyroTCJI P8JIJtTlIBlICTCKlI9 
T9H8OpHHe BOJIHOBHe ypru3Hemm, orrpe,n0JIJteMHe orrepaTopru,m'BHeI11Hero ,I(H~ 
qiepem:mpoBamm H KO- .D;liqxp9P9HIJllpoBinmii. ..• .' 

B § I R3Y'l8J)TCJI ,nliqxp9p0HllllaJlbHll9 ypaBH9HRII rrepBOI'O IlO.(lll,n!<a .wm 
aHTlICHMMeTpl{t!HWC T,eH8OpHHX nOJiett. BBe,neHH ocHoBHHe rr~rumm :e: orrpe..: 
,neJISHIDI H ,naH O68op npm,ieHeHlitt aHTHCHMMeTp:e:imwc T9H8OPHHX IlOJiett. 

B § ~ IlOJiyq9HO TO'!HO~ pemeHHe aa,natm O ,nBRllteHHH ;9H80PHOtt 'laC­
TllnH B IlOJI9 WIOCKOtt 8Jl8KTpoMaI'HHTHO! BOJIHH. 

, :a § 3 IlOlta8aHO' 'iTO IlOJI9' IlO.D;'IHHSmll99CJI 'p0JIJITHBHCTCKO?,\Y ':f0H80P­
HOMY BOJIHOBO?,\Y ypaBHeHHro, MOllt0T 6HTb HCTO'iHHKOM H0Jlllli8ibwx'TeJ.18OP­
HWC IlOJI(3ft TlIIlS fiHra - MwlJica. noKa8aH8 T8OP9MB O COXpaJI9HllH T9H8OP-
HOI'O TOlta B9p()JITHOCTlI. ··. . ·. 

B §. 4 pemeHa sa,na,m KoWH; rrocTpoeHammapnrunHM cxeMa KBaHTO­
BaHWI H IlOJIY'i9HO ii JIBHOMB~9 Blipallt9Hll8 WIS1 nepeOTaHOBO'!HO! c})ylu<nmI. -· . ~ . . . . ,._ .. ' ,. . . ' 

B rJiaBe IY ".AHaJior ypaBHeHWI ~~a - l'eJIJI-Mruma H TO'!Hoe pe-
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meHHe P8JIJtTlIBHCTCKOtt KYJIOHOBCKOtt rrp6MeMll .wm Sap!DlteHHHX 'laCTH~ co 
CIIHHOM .. I, 3/2 11 HCCJ10.IJY9TCJI KYJIOHOBCKM sa,na'la WISl Il0JI9H CO CillIHOM 
I lI 3/2. 

B § I B pru.max.ypaBHeHRII Tl!Ila ~ttHMalia - I'eJJJI-MaHHa IlOJIY'i0HO 
TO'!HO0 pemeHHe p0JIJtTlIBHCTCKOi1 .KYJIOHOBCKOtt sa,na'ilI WISl S8p!DK0HHOfi 'iac­
TlinH crnma I. BOJIHoBott WYJlKilllStt lf8CTlinH crnma I c.,ry;mT CaMOJIYaJlbmtll 

aHTlICRMMeTplI'!HHtt TeHsop BTopqro pa}il'.R• _H_ ali,neHHHtt cneKTp HMeeT TPlIIl-
JI8THYID CTPYKTYIJYE=mf1+~ I i i'·' 'f ' r:zte . A - KOPHH ey6K'll!OI'O ypaB-r, fl+ + fl"l+iJL J_l+l ' 
H9HRII).,3..[).'·-+{l,Z-f]f]+f)}).-1J!,=IJ I. ,., ti - A /i':t, /, ,t_ ... 

1 
.L=Ze. . 

B § 2 pemeHH sa,na~ o ,nBRlltemm TeHsopHoff 'i8CTRnH crnma I B rrOJie 
WIOCKOil 8Jl9KTpoMarHlITHOtt BOJIHH lI B O,nHOpo,nHOM MaI'HHTHOM rrOJie. 

B § 3 IlOJIY'iSHo TO'!Hoe.pemeHHe·p0JIJtTRBHCTCKOit eyJioHoBcKoil npo6-
JieMH wm sap!DlteHHoil 'i8CTlinH crnma 3/2. BOJIHOBOil WYJlKilllStt T8KOtt 'iac­
TlinH CJIYlmT cRMMeTpn'!Hitll cmrnop 3-ro paHra, peaJllISYIOlltllil rrpe,ncTaBJie­
HRe rpymra JiopeHIJ,9 (0,3/2) :e: IlO,I(tmHJII(IllHHCJI ypaBHSHRro Tl!Ila \re~a 
- I'eJJJI-MaHHa. IlpRHIJllllllaJlbHHM OTJilI'ilI9M Hali,neHHOI'O K,YJIOHOBCKOro crreK­
Tpa OT Cil8KTpoB ypaBHeHlitt ,IlHpaKa ll KliettHa - ~Ka JlBJIJI9TCJI ero KBa,n­
PYIJJieTHM CTPYKTYP8• O6cylll,I(a0TCJI BOS~OlltHOCTb lICilOJlbSOBaHRII IlOJij"l9H­
HHX pesyJibT8TOB WIS1 pac'ieTa 8JleKTpoMaI'HHTHHX crreKTpoB 8KSOTHqecKJIX 
8TOMOB C 52-_ rmiepoHOM, .KOTOplitt rrpe,ncTaBJIJieT co6ott 9,nlIHCTBSHHYID 
CT86MbHYIO OTHOClITeJibHO CMbHWC BSaHMO,nettCTBlitt 'i8CTlIIJY CrrHHa 3/2. 

B rrpMoxemm ycTaHOBJISHa rrpoCTM CBJISb M9Jlt,llY KO~pMHO-lI KaJm6-
poBO'!HO-rumapllaHTHHM ypaBH9Hll0M 4-ro IlOpsr.D;Ka ,wIJI ClIMM9TpK'll!OI'O TBH­
sopa BToporo paHra B npocTpaJICTB0-BpeMeHH MHHKoBcKoro (JIHHeapn8o­
BaHHaJI KOHqx)pMHrut rpaBRTamm) ll ,nBYMI{ ypaBH9HRIIMH BToporo IlOplI.IJ;K§l, 
Kall!,ItOe HS KOTOpHX: oMa,naeT O,nHOtt HS YKBSaHHHX CHMMeTpliii. 

3aKJIJO'i9HH9 co,nepl!CHT o6C,Ylll,I(eHRe pesyJibT8TOB, BOSMOlltHHe IlpRMeHe­
HRII ll ,D;aJILHettmee pa8BHTlI9 IlpoBe,neHHHX B ,nlICO9pT8Illm HCCJl9.D;OBaimit. 
O6cylll,I(aroTCJI HeKoTopHe eme He pemeHHHe rrpoMeMll. 

.JlruI SantHTH BWIBHrruoTCJI CJl9JI,YI(llll!~ OCHOBHHS O98YJibT8TH, 
rrOJI.VqeHHHe B µccep:ramm 

I. YcTaHOBJI0H8 rJIY6OKaJI CBJI8b M91&JJY CHMM9TpHsaimett'TeHsopa aHep­
I'lil'l-HMIIYJILCa H H9KOMMYT8THBHOCTbID KOBapnaHTHOI'O.,nliqxpepeHIJllpoBamm. 
Ilpe,WXOllt0H npocToil crroco6 IlOJIY'i9HRII CHMMeTpH'iHOI'O T0HSOpa aHepr:im-lIM­
rryJIMa, ,nliqxp9p0HIJllaJlbHWC TO~0CTB lI S8KOHOB coxpaH9HRII B T0Opm! IlOJIJI 
c rroMOll!l>ID rrpoRsBo,nHoil Jm. IlOJiytreHH B JIBHOM :s~e ,.D;lI@lepeHilJIWHHe TOX­
.necTBa WIS1 rrpoH8BOJlbHllX rpaBHT8IlJIOHHHX JiarpaHJKllaHOB B reoMSTpruIX PR­
MaHa, PRMaHa - KapTaHa lI B rrpocTpaHCTBax rrpoHSBOJibHOtt aqx})mn{oil CBJI8-
HOCTH. 
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2. Ilpe,n;7.!0l!t8Hll KOHqx>,PMHO-IIlIBapI!aHTHHe yprumemm BToporo nopir,u;­
Ka WI.JI :B8KTOpa, 6:rmeKTopa H CifMM8T.PII'll!OI'O T8H80pa BToporo paHra B 
PHMaHOBOM npocTpaHCTBe-BpeMeHH llpoH8BOJIT,HOt1 pasMepHOCTH. IlocTpoeHH 
onepaTopu KOHqJC>Pl\ilOro MOM8HTa m.nrym,ca, .n;eiiCTBYIOJ!lli8 B npocTpaHCTBe 
peUieHHtl 8TIIX ypaBHeHHii. Il0Ka88HO, 'ITO TeH80p SHepr:rm-HMityJIDCa lfM88T 
Hj'JieBOil: CJie,n;. 

3. Il0Ka88HO, 1l:TO aHTHCHMMeTpHtIHHe T8H80PHIIe nOJIH, y,n;oBJieTBOpmo­
ll!H8 PeJIJITiiBHCTC.EOOJI BOJIHOBUMypaBHemmM nepBOI'O nopgn;Ka, onpe,IteJIR:eMl:lM 
onepaTopaMH BHennrnro .n;Hqx!x:lpem.m_poBamm H Ko- .n;Hqx!x:lpemmpomunm:, MO­
ryT 6UTT, ll:CTO"lllll:KOM HeJIHHei!Hux T8H80pHUX IlOJietl TlJila flHra-!.mlIJ.!Ca. l{o­
Ka88Ha TeopeMa O ·coxpaHeHiilI T8H80PHOI'O TOKa BepoJITHOCTH. IlocTpoeHa 
HHBapHaHTHM cxeMa KBaHTOBamm aHTHCll:MM8T.PII'IHHX T8H80PHUX IlOJiefi. 

4. B pru,max ruraJiora ypaBHemm crefiHMaHa - I'eJIJI-Mrurna nOJiytieHo 
TO'll!Oe peUieHlle PeJIJITiiBll:CTCKOii K,YJIOHOBCKOH npo6JieMII WI.JI sapsDKeHHHX 
qaCTHU CO CillIHOM Ill: 3/2. 
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