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TeopeTH'l~CKD_8 .. lf!H~J:fKli_. ' 06'Le.ll~HeHH,oro, ' ,HHCT_HTyTa 

Hccne.noBaHH8, -r •. ny6Ha MO~KOBCKO~ o6nacTH,. 

C .llHCCepTauHe8 MOlKHO 03HaKOMHThC.R B 

·o6'Le.l(HHeHHOro HHCTHTyTa i.nepHUX HCCJie,lloBaHH8. 

.11.nep1mx 

6H6RHOTe~e 

YlleHu8 ceKpeTaph CoseTa, B. H. lKYPABJIEB 

KaH.l(H.l(aT cpH3HKO-MaTeMaTH'leC~HX HayK 

I 

OBmAH XAPAKTEPHCTHKA PABOT~ 

AKTyanhHOCTh npo6neMU. 

CoBpeMeHHOe pa3BHTHe <l>H3HKH H TeXHHKH, B nepByIO oqepe.nh 

3ReKTpOHHKH, noTpe6HOCTH B ,C03,/laHHH 3ReMeHTHOH 

BU'IHCRHTenhHUX 

KOTopux B 

H na3epHUX CHCTeM H 

3Ha'IHTeRhHOH Mepe 

.npyni:e 3a.Zla'IH, 

onpe.nenHeT 

6a3U 

peweHHe 

ypoBeHh 

11ayqHo-TeXHH'lecKoro nporpecca, npe.ll'LHBnHeT Bee ~03 Pfl;CTaIOl!lHe 

Tpe6oBaHH51 K C03,llaHHIO a.neKBaTHUX MaTeMaTH'leCKHX Mo.neneii 

OITHCaHH51 npoueccoB B KOH.l(eHCHpOBaHHUX cpe.nax. TaKHe MO,/lenH 

.llORlKHU .llOCTaTO'IHO ITORHO_ YllHTUBaTh oco6eHHOCTH HCcne.nyeMUX 

51B ReHHH Ha MH,KpOCKOITH'leCKOM ypoBHe, HMeTh Har R51.llHYIO 

<PH3Hl{eCKYIO CTpyKTYPY, B KORHl{eCTBeHHOM CMUcne COOTBeTCTBOBaTh 

pe3ynhTaTaM 3KcnepHMeHTOB H no . B03MOlKHOCTH He npHBO,/lHTh. K 

cephe3HUM TijXHH'leCKHM 3aTpy.nHeHH.RM ~pH npoBe,lleHHH KOHKpeTHUX 

pac'leTOB. 

_OnuT pa3BHTH51 cpH3HKH H pH.Ila .npyrHX cpH3HKO-MaTeMaTH'leCKHX 

HayK npHBO,/lHT K BUBO.lly O 11eo6XO.llHMOCTH HCITORh30BaHH.R 

anre6paH'leCKHX H TeopeTHKo-rpynnoBUX MeTO./lOB .l(R51 nocrpoeHH51 H 

Hccne.noBaHH.R TaKHX MO.lleneii. 3,/leCh HYlKHO OTMeTHTh_, 'ITO 

HCITORh30BaHHe annapaTa TeopHH rpynn ( npaB,lla, B OCHOBHOM RHWh 

KpHCTannorpacpH'leCKHX ) B <l>H3HKe KOH,/leHCHpOBaHHUX ~pe.n .• HMeeT 

.rny6oKHe ' H_. npo'IHUe Tpa,llHUHH H 03,HaMeHOBaHO BaJKHUMH H 

.HH,TepecmrnH P,~3YRhTa_TaMH. 

BMeCTe;. C Te_M, P51.ll npHHUHITHaRhHUX BonpocoB, CB513aHHUX ,c 

ycTaHOBJieHHeM .;. COOTBeTCTBH51 MelK.llY p~3YRhTaTaMH 

·cpeHOMeHonorHl{eCKOro H MH~pOCKOITH'leCKOro IlO.llXO.llOB, OCTaeTCH 

,He,/lOCTaTO'IH~ Hccne.nosaHHUM ( HanpHMep, CB08CTBa CHMMeTpHH 

.MaKpOCKOITH'leCKHX .BeRH'IHH ·s ,napaMeTpH'l~CKHX TeopH51X ,.llHHaMHKH 

KpHC.TannH'leCKOH -peweTKH ,. H_esunonHeHHe COOTHOWeHHH 38HWTe8Ha H 

··OHcarepa B HeKOTOpUX TeOpH.RX TepM03.llC B KBaHTYIOllleM MilrHf{THOM 

;.•none•· . H .npyrHe·., ) . B · p.11.ne, ,1 .. cnyqaeB , nqnuTKH npeo.noneHHH 

•HeCOOTBeTCTBH51 pe3yRhTaTOB cpeHOMeHonorH'lefKQH-~ H 

MHKpOCKOilHl{eCKOl1 T~OpH8 BUHyJK.naeT HCCRe,llOJlaTenea ,npH6eraTh. K 

HCITORh30BaHHIO 3aae.l(OMO.HCKyCcTBeHHUX KOHCTPYKUH8. nepcneKTHBU 

JIOrH'leCKH 3aMKHyToro._pa3peweHH51 3T-HX-npo6neM TaKlKe CB513aHU C 
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npHMeHeHHeM anre6pa11qecKHX H TeopeTHKO-rpynnoBUX MeTO.UOB, qTQ 

o6ycnaBJIHBaeT HX BallCHYIO pOJib B qiopMyJIHpOBKe H HCCJie.noBaHHH 

.UHHaMHqecKHX MO,UeJieH KOH.UeHCHpOBaHHUX cpe.n. 

0.UHH H3 rnaBHUX 3KcnepHMeHTaJibHUX no.nxo.noB K H3yqeHHIO 

qJH3HqecKHX npoueccoB, npo11cxo.nsim11x B K□H.neHcHpoBaHHUX cpe.nax 

Ha MHKpOCKOUHqecKOM ypoBHe, COCTOHT B Hccne.noBaHHH OTKRHKa Ha 

B03,UeHCTBHe C H3JiyqeHHeM TOH HJIH HHOH npHpo.nu. npH 3TOM 

pemaeTCSI 3a,naqa 06 11.neHTHqJHKaUHH B036ym.neHHH B 

KOH,UeHCHpoBaHHUX cpe.nax DpH HaJI:HqHH KOHKpeTHUX 

npe.nnonomeHHH O MeXaHH3Me B3aHMO.UeHCTBHSI H3nyqeHHSI co cpe,noH, 

T. e. MO,UeJIH B3aHMO.UeHCTBH~ ), JIH60 npOBO,UHTCSI HCCJie.noBaHHe 

co6cTBeHHO MeXaHH3Ma B3aHMO,UeHCTBHSI. POJib nocne.noBa TeJibHoro 

npHMeHeHHSI TeopHH rpynn B nocTpoeHHH TeopHH B3aHMO,neHCTBHSI 

H3JiyqeHHSI co cpe.noH, B nepByIO oqepe.nh annapaTa K03qlqJHUHeHTOB 

Kne6ma-rop.naHa, TeM 3HaqHTeJibHee; qeM cnomHee 113yqaeMUH 

npouecc H MHKpocKon11qecKasi cTpyKTypa Hccne.nyeMoro 0'61,eKTa. 

B qJH3HKe H TeXHHKe HaillHX .UHeH na3epHUH nyq, 

B3aHMO.UeHCTBYIOmHH C KOH.UeHCHpOBaHHUMH cpe.naMH, CTaJI 

~eOT1>eMJieMUM H BamHUM 3JieMeHTOM. 3TO 66cTOSITeJibCTBO npHBeJIO K •• 0 

rro~~JieHH~ 60JibllOro q}!cJia aHaJIHTHqecKHX Mo.neneH B3aHMO.UeHCTBHSI 

3JieKTpOMarHHTHOrO IlOJISI co cpe.no8, UOJIHUH aHaJIH3 KOTOpux, 

B KJIIOqaIOmHH KJiaCCHqJHKaUHIO. IlOCTpoeirne TQqHUX 'pemeH,HH. 

Haxom.neHHe 3aKOHOB coxpaHeHHSI H T. .n. ' TaKme 6a3HpyeTCSI Ha 

npHMeHeHHH anre6pa11qecKHX H rpynnoBUX MeTO,UOB. 

0.UHOH H3 KJiacc11qecKHX o6nacTeH qJH3HKH KOH,UeHCHpOBaHH),(X 

cpe.n, Tpa.nHUHOHHO CBSI3aHHOH C HCUOJihi□BaHHeM arrnapaTa TeopHH 

rpynn, 

JI. lI. 

SIBJISieTCSI 

JiaH~ay. 

TeopHSI Henp'epUBHUX qia30BUX 

PSI.U npHHUHilHaJibHUX rronomeHHH 

nepexo.noB 

3TOH TeopHH 

co.nepmHT 3aBHCH~OCTb B03MOmHOCTH qia3'0BUX nepexo.noB OT HH.UeKca 

no.nrpyi:rnu. 

paCCMOTpeHHe 

KaK OT OCHOBHOro mi.paMeTpa TeOpHH., CTOJIHOe 

HCilOJib30BaHHeM 

npH1fneqeHHe 

'npe.ncTaB'neHHH · 

no.no6ttux nonomeHHH npe.nnonaraeT. Hapsi,ny C 

annapa-ra 

MeTO.UOB 

KpHcTannorpaqiHqecKHX rpynn, 

HH:ItYUHpOBaHHUX H' 

rpynn, U03BOJISIIO!UHX nonyq11Th 

nopolk.neHHUX 

Heo6xo.nHMYIO 

YHHqJHiariiIO MaTeMBTHqecKOH KapTHHU on11CaHHSI qJB30BUX nepexo.no~ 

H BUSIBHTb; 06m11e 3BKOHOMepHOCTH. 
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UeJib HaCTOSimeH pa60TU COCTOHT B pa3pa6oTKe HOBUX 

anre6pa11qeCKHX H TeopeTHKO-rpynnOBUX no.nxo.noB B TeOpHH 

KOH.UeHCHpOBaHHUX cpe.n .nnsi, pemeHHSI ynoMSIHYTUX sume 

npHHUHnHaJihHUX npo6neM. 

HayqHaSI HOBH3Ha £a60TU. HOBUM BKJia,UOM SIBJISIIOTCSI: 

pa3BHTHe nocne.noBaTenhHoro TeopeTHKo-rpynnoBoro 

no.nxo.na B H3yqeHHH MaKpOCKODHqecKHX ynpyr11x CBOHCTB 

KOH.UeHcHpoBaHHUX cpe.n, Il03BOJIHBillero BUSIBHTb Ka"!eCTBeHHUe 

oco6eHHOCTH MHKpOCKOnHqecKoro pacCMOTpeHHSI, 

rrpo.neMOHCTpHpOBaHHoro -Ha npHMepe npe.nno,meHHOH MO.UHqJHKaUHH 

MO.UeJIH mecTKHX HOHOB, B npHMeHeHHH K illUHHeJihHUM coe,nHHeHHSIM; 

- BUBO.U KOMnaKTHUX qiopMyJI nocTpoeHHSI npaBHJI OT6opa 11 

yrnoBOH 3aBHCHMOCTH HHTeHCHBHOCTH"B OTHOilleHHH ~HOrOqJOHOHHUX 

npoueccos nornomeHHSI 11 pacceSIHHSI cseTa, a TaKme npaBHJI □!6opa 

.URSI HeHTpOHHOro pacceSIHHSI. KOHKpeTHUe BUqHcJieHHSI .UJISI 

npoueccoB C yqacTHeM qJOTOHOB, qJOHOHOB, 3JieKTpOHOB H HeHTpOHOB 

Bo: - CHMMeTpHqHUX Tenax; 

BUSIBJieHHe rpynnoBux CBOHCTB HeJIHHeHHOH Mo.nenH 

TennoBoro B03,UeHCTBHSI Jia3epHoro H3JiyqeHHSI Ha KOH,UeHcHpoBaHHUe 

cpe.nu, KJiaccH(JlHKaUHSI npoH3BOJihHoro 3JieMeHTa, Haxom.neHHe 

HHBapHaHTHUX pemeHHH H . 3aKOHOB coxpaHeHHSI. onpe.neneHHe 

CBOHCTB CHMMeTpHH MO,UeJIH B3aHMO,UeHCTBHSI CBeTa C .nsyxypoBHeBOH 

CHCTeMOH C .UByKpaTHO 

KorepeHTHUX COCTOSIHHH 

pemeHHH .UJISI UOJIHOH 

BUpom.neHHUM COCTOSIHHeM, IlOCTpoeHHe 

H qiyHKUHH rpHHa. nocTpoeHHe TQqHux 

MO.UeJIH Pa6H C BKJIIOqaIOmeH 11 

npOTHBOBpamaTeJibHUe 

CHMMeTpHHHUX CBOHCTB; 

qJieHU Ha, OCHOBe 113yqeHHSI ee 

pa3BHTHe rpynnosoro no.nxo.na .nnsi _o6o6meHHSI Mo.nen11 

KeHHa; OCHOBaHHOro Ha ee BUSIBJieHHOH TeopeTHKo-rpynnOBOH 

np11po.ne. nocTpOeHHe Ha 3TOH OCHOBe' 3aKOHOB .n11cnepCHH .nnsi 

HOCHTeJieH 3JieKTpHqecKOI'O 3apsi.na B illHpOKOM Knaccec coe.nHHeHII,H; 

3 



pa3pa60TKa nocnenosaTenhHoro nonxona B HiyqeHHH 

anre6paHqecKHX CBOHCTB MaTpHqH0-1IH(fJ!flepeHuHanbHUX M01Iene8 

lfJH3HKH KOH1IeHcHpOBaHHoro COCTOHHHH semecTBa, onpeneneHHe 

CB08CTB, nocTpOeHHe 

nnH Monene8 Ke8Ha 

KorepeHTHUX coci-cfHHH8 H 

H RaTTHH.nmepa, BBe1IeHHe 

anre6paHqecKHX 

lfJYHKUHR rpHHa 

o6o6meHHoro KOppenHpOBaHHOro COCTOHHHH .nnH KeHHOBCKHX 

HOCHTeneR 3neKTpHqecKoro 3apHna; 

- KnaccH(fJHKaUHH HenpepUBHUX lfJB30BHX nepeXOllOB n6 KnaccaM 

XpOMOMOplfJHOCTH UBeTHUX rpynn Ha OCHOBe Hcnonh30B aHHH 

nopom.neI-iHux npencTasneHHfi H TeopeMu <l>po6eHHyca o6i 
. ~ 

HHllYUHPOBBHHUX npencTaBneHHHX rpynn. 

HayqHaH H npaKTHqecKaH UeHHOCTh pa6oTU 3aKn10qaeTCH B 

TOM. qTo B HeH npe.n'.rromeHu_ H Ha 

nponeMOHCTpHpOBaHU 3(fJ¢eKTHBHUe nonxo.nu, 

KOHKpeTHUX npHMepax 

06ecneqHBa10mHe 6onee 

rny6oKoe npoHHKHOBeHHe B npHpo.ny HCcne11yeMHX BOnpocoB H 

IT03BOnHIOmHe onpe.nenHTh crioco6u pa3perneHHH npHHUHITHanhHUX 

TPYJtHOCTeH B pacxom11eHHH pe3ynhTaTOB pa3nHqHUX TeopeTHqecKHX 

Mo11eneH, a TBKme npe.ncTaBnHIOmHe B03MOmHOCTh ccp9pMynHpOBaTh 

o6mHe nonomeHHH nnH rnHpoKHX Knaccos npoueccos, nonyq~Th 

KaqecTBeHHUe pe3ynhTaTU H OKOHqaTenbHUe cpopMynu B OTHOllieHHH 

TBKHX BamHHX npo6neM ¢H3HKH KOH1IeHcHpOBaHHoro COCTOHHHH 

BemecTBa, KaK OITHCBHHe MemaTOMHUX B3aHMOlleHCTBHH, llHHBMlfKa 

HOCHTene8 3neKTpHqecKoro 

B3aHMOlleHCTBHH C ~3nyqeHHeM 

¢a3oBux nep~xo.nos. 

3apH.na, aHanH3 

H . KnaccH¢HKaUHH 

npoueccos 

HenpepHBHHX 

neMOHCTpHpyeMue s pa6oTe TeopeTHqecKHe ITOllXOllU H 

nonyqeHHUe pe3ynhTaTH HenocpencTBeHHO MoryT 6UTb HCITOnh30BaHU 

npH perneHHH KDHKp_eTHUX 3a11aq lfJH3HKH' KOH1IeHCHPOBaHHoro 

COCTOHHHH BemecTBa, .\ B CBH3H C qeM B pa6oTe ,npellCTaBneHU 

opHrHHanhHUe npHMepu. 

B pa6oTe npoaHanH3HpoBaHu pa3nHqHue MOllenH 

MOllH¢HUHpoBaHHaH Mo.nenh meCTKHX HOHOB, Mo11enH RaTTHH1Imepa, 

· Ke8Ha H ·ee o6o6meHHe, Mo.nenH pa3BHTHH ropHqe~o ITHTHa H 

B3aHMO~e8CTBHH c 3neKTpoMarHHTH~H BOnHOH nsyxypoBHeBOH 

CHCTeMH c.- BHpomneHHHM COCTOHHHeM, if' TaKme nonHaH Monenb Pa6H, 
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BKfl10qa101UaH npOTHBOBpamaTenbHUe qneHU. 

KnacCH!fJHKaUHH ·B03MOmHUX (fJa30BUX 

xpoMOMOplfJHOCTH UBeTHUX rpyn11 H· 

nepeXOllOB 

npHBe11eHHaH 

no 

B 

KnaccaM 

pa6oTe 

COOTBeTCTBYIOIUaH Ta6nHua npe11Ha3HaqeHU 11nH Henocpe11CTBeHHoro 

HCITOnh30BaHHH npH HcCnenosaHHH HenpepUBHUX lfJB30BUX nepexo110B 

C H3MeHeHHeM KaK ToqeqHofi, TaK H npocTpaHCTBeHHOH rpynn 

CHMMeTpHH B KOH1IeHCHpOBBHHHX cpe11ax. 

nonyqeHHUe B pa6oTe npaBHna oT6opa IT03BOnHIOT 

npoaHanH3HposaTh pa3nHqHue npoueccu c yqacTHeM ¢oHOHOB, 

lfJOTOHOB, 3neKTpOHOB H HefiTpOHOB B TBep11ux Tenax. Pe3ynhTaTU 

KOHKpeTHUX suqHcneHHH 11nH rpynnu o: · npe11cTaBneHU B ¢0pMe, 

y1106HOH .nnH npaKTHqecKoro HCnonh30BaHHH. 

TaKHM o6pa30M, npe11cTaBnHeMUH TeopeTHqecKHH MaTepHan 

MomeT 6UTb Henocpe.ncTBeHHO HCnonh30BaH B pa6oTax no H3yqeHHIO 

ynpyrHx, 3neKTpHqecKHX; OITTHqecKHX,, cerHeT03neKTpHqecKHX, 

TepMHqecKHX H MHOrHX llp. CBOHCTB KOHKpeTHHX coel!HHeHHH, 

npellCTBBnHIOIUHX HHTepec KBK 11nH CaMOH ¢H3HKH KOH1IeHCHpOBaHHoro 

COCTOHHHH BemecTBa, 

npHnomeHHH·. 

TBK H llnH BCeB03MOmHHX TeXHHqecKHX 

nnH 3amHTU BHllBHralOTCH cne.ny101UHe OCHOBHUe pe3ynhTaTU H 

_BHBOllU, nonyqeHHUe B llHCCepTBUHH: 

1. ITpe.nnomeH nocne.noBaTenbHUH TeopeTHKo-rpynnoBofi no11xo11 

K H3yqeHHIO ynpyrHX CBOHCTB TBep.nux Ten, IT03BOnHBlliH,H BHHBHTh 

¢H3HqecKHe xapaKTepHCTHKH KOne6aHHH perneTKH, onpe11enH101UHX 

ynpyrHe KOHCTBHTU. Ha OCHOBe KOMnaKTHUX ¢opMyn, BHpamalOIUHX 

KaqecTBeHHUe Tpe6oBaHHH K MHKpOCKOnHqecKOH TeOpHH KOne6aHH8 

KpHCTannHqecKOH perneTKH, c.nenaHu BHBOllH OTHOCHTenhHO 

llHHaMHqeCKOH Mo.nenH onHcaHHH Melica TOMHUX B 3BHMOlleHCTBHH. 

Pa3pa60TaHa CB0601IHaH OT npe11nonomeHHH o ueHTpanbHO

CHMMeTpHqHoCTH KOpOTKOlleHCTB YIOIUHX CHn Mem11y a TOMa~m 

J\101IH(fJHKaUHH M01IenH_meCTKHX HOHOB, Ha OCHOBe KOTOpOH BUqHcneHU 

ynpyrHe ITOCTOHHHue llnH lliITHHenhHUX coe11HHeHHH. 

11nH KOHKpeTHHX coe.nHHeHHH 

pe3ynhTaTU HaXOllHTCH B 

3KcnepHMeHTanhHYK H3MepeHHR. 
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KOnHqecTBeHHUe 

. cornacHH c 

npe1IcTaBneHHue 

-reopeTHqecKHe 

ITOKa3aHHHMH ,. 



2. BU.f!BJieHa TeopeTHKO-rpynnoBa.H CTPYKTypa MO..UeJIH KeAHa, 

.f!BJI.f!IOIUeHC.fl xapaKTepHUM npe.ncTaBHTeJieM ..UHHaMH•rnc·KHX Mo,neneR. 

onHCUBalOIUHX 3HepreTH'-leCKHH cneKTp HOCHTeneR 3JieKTPH'-leCKoro 

3apH.na B KOH,neHcHpoaaHHUX cpe.nax. cne,ny.H Teopenrno-rpygnoBuM 

npHHUHnaM nocTpoeHH.H, npe.nnomeHo pacrnHpeHHe Mo.nenH KeRHa, Ha 

OCHOBe KOToporo nony'-leHU ..UHcnepcHOHHUe cpopMynu ,.UJIH 3HeprHH 

HOCHTeneR 

3CIJCIJ8KTHBHUX 

3JieKTpH'-lecKoro 3apH.na. BU'-IHCJieHHUe 3Ha'-!eHH.fl 

Mace 3JieKTpOHOB H THmenux .nupoK ,.UJI.fl KOHKpeTHUX 

coe.nHHeHHA HMelOT xopornee cornacHe c 3KcnepHMeHTOM. 

3. Pa3BHT 3CIJC!JeKTHBHUH no.nxo.n ..UJI.fl H3Y'-18HH.fl CBOHCTB 

CHMMeTpHH Mo.neneR onHcaHHH 3HepreTH'-18CKOro cneKTpa HOCHTeJieH 

3JieKTpH'-lecKoro 

anre6paH'-!ecKoro 

3apH.na, 

aHaJIH3a 

OCHOBaHHUH Ha npoae.neHHH 

,.UJI.fl MaTpH'-IHO-..UHCIJC!JepeHUHaJihHUX 

ypaBH8HHH. l!JI.H MO,nene8 Ke8Ha H naTTHH,nmepa nocTpOeHU anre6pu 

HHBapHaHTHOCTH, KOrepeHTHUe COCTO.f!HHH H C!JYHKU~H rpHHa. 

ITpHBe,neH HBHUH BH..U o6o6meHHOro KOppenHpoBaHHoro COCTO.f!HH.fl 

'-laCTHUM cnyqaeM TaKHX CIJYHKUHH .f!BJI.f!IOTC.fl cmaTue COCTOHHHH ) 

llJl.fl KeHHOBCKHX HOCHTeneR 3JI8KTpH'-18CKOro 3ap.Hna. 

4. 

o~o~ 

ITpennomeHU KOMnaKTHUe cpopMynu llJl.fl nocTpOeHH.fl npaBHJI 

npH aHaJIH3e Tpexe!JOHOHHUX npouecCOB, HeHTpOHHoro 
' 

pacce.HHH.fl, a TaKme BUpameHH.fl, n03BOJIHIOIUHe B nonoJIHeHHe °K 

o6WHM npaBHJiaM OT6opa BUHBHTh COOTHOlli8HH.fl 3KBHBaJieHTHOCTHH H 

yrnoaue 3aBHCHMOCTH HHTeHCHBHOCTeH llBYXCIJOHOHHUX pacce.HHHH 

cae-r.a B KpHcTannax. 

npaBHJia oT6opa nn.H 

nayx- H 

C HCnOJih30BaHH8M 3_THX cpopMyJI Bll'-IHCJI8HU 

Henp.HMUX onTH'-leCKHX H MemnoJIHHHYX 

TpexcpoHoHHUX npoueccoa HHC!JpaKpacHoro nepexonoa, 

nornomeHHH 

pacce.HHH.H 

H KOM6HHaUHOHHoro pacce.HHH.fl CBeTa, a TaKme 

rpynnoR MenneHHUX HeHTpOHOB B KpHcTannax C 

o 7
, nocTpoeHu yrnoaue 

h 
CHMMe·TpHH 3aBHCHMOCTH llJIH 

HHT8HCHBHOCTe8 llBYXCIJOHOHHoro KOM6HHaUHOHHOro pacceHHH.fl CBeTa. 

5. ITpoaeneH 

KJiaCCHCIJHKaUHOHHUe 

3aKOHU coxpaHeHHH 

n.HTHa. JlJI.H MO!leJIH 

noJIHYH rpynnOBOH aHaJIH3, llOKa3aHU 

TeopeMU. nocTpOeHU HHBapHaHTHUe perneHHH H 

llJI.fl HeJIHH8HHOH MO,.UeJIH pa3BHTH.fl ropH'-lero 

B 3aHMOll8HCTB H.fl C 3JieKTpoMarHHTHOH BOJIHOH 

llByxypoBH€B0H CHCTeMU C llBYXKpaTHO BUpomneHHUM COCTOHHHeM, a 

6 

TaKme llJill ITOJIHOH MO!l8JIH Pa6H 

llHHaMH'-18CKOH anre6pu HHBapHaHTOB 

COCTOHHHH H CIJYHKUHH rpHHa. 

Ha OCHOBe 

BU'-IHCJI8HU 

nocTpoeHHOH 

KOrepeHTHUe 

6. ITpenno•eHa KJiaCCHCIJHKaUHH HerrpepUBHUX C!Ja30BUX 

rrepexonoa ITO KJiaccaM xpOMOMOpCIJHOCTH UBeTHUX rpyrrrr Ha OCHOBe 

HCITOJih3DBaHHH rropomneHHUX rrpencTaBJieHHH H TeopeMU ¢po6eHHyca 

06 HHllYUHpoBaHHUX rrpencTaBJI8HHHX rpyrrrr, KJiaCCH'-leCKHX 

TeopeTHKD-rpyrrrroaux_ MeTOllOB TeopHH n. JI. naHnay. llOITOJIHeHHYX 

KpHTepH.HMH Jim. EHpMaHa, a TaKme annapaTa TeDpHH 

rrepecTaHOBO'-IHUX UBeTHUX rpyrrrr. l!DCTHrHyTa.H rrpH TaKOM rronxone 

cymecTB8HHaH C!JaKTOpH3aUHH IT03BOJIHJia rrpencTaBHTh B OllHOH 

He6onhrnoR Ta6nHue B03MOEHue HerrpepuaHue cpa3o~ue rrepexo.nu KaK 

llJIH T0'-18'-IHYX, TaK H rrpocTpaHCTB8HHYX rpyrrn BnJIOTh .no 

'-leTupexKpaTHDro H rnecTHKpaTHoro H3M8H8HHH CHMMeTpHH llJIH . 
3KBHTpaHCJIHUHOHHYX H 3KBHKJiaCCHUX nepexonoa, COOTBeTCTBeHHO. 

B '-!aCTHOCTH, cnpaBellJIHBOCTh TeopeM naHnay 06 OTCYTCTBHH 

3anpeTa HenpepuaHux cpa3oaux nepexonoa B nonrpynny HH!leKca naa 

H cymecTBoBaHHH nonHoro 3anpeTa B cny'-!ae nonrpynnu HH!leKca 

TPH ll8MOHCTPHPYIOTCH B Ta6JIHUe DllHOH H llBYMH CTpOKaMH, 

COOTBeTCTBeHHO. B nepBOM cny'-lae llJI.fl npocTpaHCTB8HHUX rpynn 

COOTHOlli8HHHMH 3KBHBaJieHTHOCTH CBH3UBalOTCH 

nepexonoa, a so BTopoM - 420. 

Anpo6aUHH pa60TU. 

1191 

OCHOBHYe pe3yJihTaTU pa6oTu .noKnanuaanHch 

B03MOmHYX 

Ha VIII 

• BceCOI03HOM COBeIUaHHH no TeopHH nonynpOBOllHHKOB ( KHeB, 1975 

r. ) , BceCOI03HOH KOHC!JepeHUHH "TpoRHYe nonynpDBO,.UHHKH H HX 

npHMeHeHHe" ( KHlliHHeB, 1976 r. ), Mem.nyHaponHUX KOJIJIOKBHyMax 

no TeopeTHKO-rpynnoBUM MeTonaM B CIJH3HKe ( KeHTep6epH, 1981 r. 

H CTaM6yn, 1982 r. ), Bcecol03HOH KOHC!JepeHUHH no CIJH3HKe 

nonynpoBOllHHKOB ( EaKy, 1982 r. ) , MeQyHapp.IIHOM ceMHHape no 

TeopeTHKo-rpynnoBUM MeTOllaM B CIJH3HKe ( 3BeHHropo.n, 1982 r. ), 

V H VI Bcecol03HUX KOJIJIOKBHyMaX "COBpeMeHHUH rpynnOBOH aHaJIH3. 

MeTO!lll H IlpHnomeHHH" ( neHHHrpan, . 1987 r. H Ea Ky, 1988 r.. ) , 

BceCOI03HOM COBeIUaHHH no MaTeMaTH'-leCKHM npo6neMaM KBaHTOBOH 
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TeOplrn non.SI H CTaTHCTH'IeCKOA MeXaHHKH ( KyA6urneB, 1987 r. l , 

BcecoI03HOM COBemaHHH no npo6JieMaM KBaHTOBOH onTHKH ( Jiy6Ha. 

1987 r. ) • Me)IC,!{yHapo,nHUX CHMn03HyMaX no H36paHHUM npo6Jiel\taM 

CTa THCTH'IeCKOA MexaHHKH ( Jiy6Ha, 1987 H 1989 r. r. l , 

HCCJieJlOBaTeJibCKHX BepKlllonax no ¢H3HKe KOH,L\eHCHpOBaHHOrO 

COCTO.SIHH.SI BemecTBa, aTOMOB H MOJieKyJI ( TpHeCT, 1988 H 1989 

r.r. ) , ceMHHapax HHCTHTyTa '¢H3HKH, Hno KOCMH'IeCKHX 

'Hccne,noBaHHA 

¢H3H'IeCKOrO 

H lliAO AKa,L\eMHH 

¢aKyJihTeTa CHTH 

HayK A3ep6aA,nJKaHCKOH CCP' 

KOJIJleJlJK HhIO-AopKa, BucrneA 

HOpMaRbHOA lllKOJIU H ¢H3H'IeCKoro HHCTHTyTa YHHBepcHTeTa r. 

nH3a,' ¢H3H'IeCKHX 

YHHBepcHTeTOB, a 

ceMHHapax no 

¢aKyJihTeTOB pHMCKOrO 

TaKJKe Ha o6mena6opaTopHux 

cTaTHCTH'IecioA MexaHHKe 

If MHJiaHcKoro 

ceMHHapax H 

Jia6opaTOpHH 

TeopeTH'IecKoA ¢H3HKH 06neJlHHeHHoro HHCTHTyTa .SIJlepHbIX 

HCCJie,noBaHHA HT. Jl. 

ny_6JIHKaUHH. 

no MaTepHaJiaM, H3JIOJKeHHblM B JlHCCepTaUHH ony6JIHKOBaHO 36 

pa6oT B BHJle MaTepHaJIOB COBemaiiHA' H ceMHHapoB. npenpHHTOB H 

CTaTeA ~ COBeTCKHX If HHOCTpaHHblX M3JlaHH.SI~-

06neM H CTPYKTypa JlHCCepTaUHH. 

.lIHCCepTaUH.SI co.nepJKHT 249 CTpaHHU If COCTOHT H3 BBe,neHH.SI, 

rnecTH rJiaB, BKJIIO'IaIOIUHX 28 naparpa¢oB, 3aKJIIO'IeHH.SI, JlBYX 

npHJIOJKeHHA H cnHcKa JIHTepaTypu, HaC'IHTUBa10mero 212 

HaHMeHOBaHHH. 

CO.lIEPJKAHHE PABOTbl · 

Bo BBe,neHHH o6ocHOBblBaeTC.SI aKTyaJihHOCTh TeMaTHKH 

.1rnccepTaUHH, yKa3UBaeTC.SI p.SIJl · npHHUHnHaJJbHUX BonpocoB ¢H3HKH 

KOHJleHcHpoBaHHoro cocTOHHH.SI BemecTBa. ycneurnoe p·a3 perneHHe 

KOTOporo o6ycJiaBJIHBaeT pa3BHTHe ~OOTBeTCTBYIOlllH~ 

anre6pSH'IeCKHX H TeopeTHKO-rpyrrrroeux MeTOllOB HCC~e~oBaHH.SI . 

8 

06cyJK)laIOTC.SI OCHOBHUe Hay'IHhle ITOJJOJKeHH.SI, onpeneJJ.SIIOIUHe 

CO)lepJKaHHe H HOBH3HY rronyqeHHUX pe3yJJhTaTOB. 

nep_Ba.SI rJJaBa noCBHIUeHa BorrpocaM OITHCaHH.SI TenJJOBUX 

OCHOBe JlBHJKeHHH aTOMOB B KOHJleHCHpoBaHHUX cpeJlaX Ha 

3¢¢eKTHBHOro rrpHMeHeHH.SI Ha pa3HUX ypoBH.SIX annapaTa TeopHH 

rpynn. npHBene" KpaTKHA o63op o6mHx TeopeTH'IeCKHX noJIOJKeHHA H 

pa3JIH'IHUX MO)leJJeA onHCaHH.SI JlHHaMHKH KpHCTaJJJIH'IeCKOA perneTKH. 

Ha npHMepe coenHHeHHA co CTPYKTypoA lllITHHeJJH npe.nnaraeTC.SI 

MOJlH¢HUHpOBaHHa.SI MO)leJih JKeCTKHX HOHOB. 

npoH3B0JlHTC.SI ITOJIHUA TeopeTHKo~rpynrroBoA aHaJIH3 KOJJe6aHHA 

KpHCTaJJJJH'IeCKOA perneTKH B pa3JIH'IHUX BUCOKOCHMMeTpH'IHUX TO'IKax 

H HBrrpaBJieHHHX 30HY BpHJJJJI03Ha. 

06cyJKJlaIOTC.SI Borrpocu rrpoBe)lemrn KOHKpeTHblX BU'IHCJieHHA B 

paMKax rrpennaraeMoA MOJlH¢HKaUHH MOJleJJH JKeCTKHX HOHO~. 

npennaraeTCH rrocnenoBaTeJihHUA TeopeTHKo-rpyrrrroBoA ITOJlXOJl B 

H3y'IeHHH 

cpe.n. 

MaKpOCKOITH'IeCKHX ynpyrHX 

nony'IeHHUe KOMnaKTHhle 

CBOHCTB KOHJleHcHpoBaHHhIX 

¢opMyJiu IT03B OJJHIOT 

rrpoaHaJIH3 HpOBaTb ¢H3 H'IeCKYIO rrpHpOJlY pa3JJH'IHhIX KOJJe6aHHA. 

orrpe,neJJHIOIUHX ynpyr11e ITOCTOHHHhle, BUIIHCaTb npocToe 

COOTHOllleHHe' KOTopoMy H3 . o6mHx coo6paJKeHHA CHMMeTpHH JlOJIJKHa 

YJlOBJieTBOp.SITh MHKpOCKOIIH'IeCKaH MO,neJJh, a HMeHHO 

ak 
< e 

1 
D 2( q 

' 
I r' c 1 1 3 i > 

15 
o. 

r.ne < eak I - nepBaH 6a3HCHa·.SI ¢YHKUH.SI BeKTOpHoro 
1 

npeJlCTBBJieHH.SI, COOTBeTCTByIOmero aKyCTH'IeCKHM KOJie6aHHHM, 

o c q l = a DC q l / a a I- . I r' C 1 I 3 l > - TpeThH 
,2 -'2 q=O 15 

6a3HCHB.SI ¢YHKUHH npe)lCTaBJJeHHH r 1 
' D( q ) - JlHHaMH'IeCKa.SI 

15 

MBTpHua, 3BBHC.SIIUBH OT BOJJHOBoro BeKTOpa q perneTO'IHhIX 

Kone6aimA. 

Ha OCHOBe npe,nJIOJKeHHOA MOJlH¢HUHpOBBHHOA MOJleJIH JKeCTKHX 

HOHOB BhllfHCJie1me ynpyrHX IIOCTOHHHhIX JlOBOJlHTCH JlO KOHKpeTHUX 

'IHCeJJ, HaXO)llfTC.SI 3Ha'IeHHe T~MnepaTyphl .lle6a.SI JlJI.SI Cdln2s4. 'ITO 

neMOHCTpHpyeT YJlOBJJeTBOpHTeJJhHOe cornacHe C pe3yJihTBTBMH 

3KcnepHMeHTaJihHhIX H3MepeHHA. 
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BTopaH rnaaa nocaHmeHa TeopeTHKo-rpynnoaoMy nonxony B 

ITOCTpOeHHH 3aKOHOB .rmcnepcHH Jin51 ::rneprHA HOCHTeneA 

3ReKTpeqecKoro 3apHna B KOH.r:teHcepoaaHHUX cpenax. B Haqane 

r naau o6cyJKnaeTCH aaJKHocTh Haneqe51 _nono6HoA empopMaUHH .r:tnH 
H3yqeHH51 pa3nHqHUX KOHKpeTHux· CBOACTB MaTepeanoa. 

AHaRH3HpyIDTC51 OCHOBHUe xapaKTepHCTHKH HCITOilb3YIDfilHXC51 

HccnenoaaTenHMH TeopeTeqecKHX nonxonoa, O.r:tHHM H3 Hae6onee 

pacnpocTpaHeHHUX cpene KOTopux HBnHeTCH Monenh KeAHa, 

06nanaIDrua51 CBOHCTBaMH, BO MHOrOM o6ruHMH nnn pa3nHqHUX MoneneA 

OITHCaHH51 3Hepr.eTeqecKoro cneKTpa HOCHTeneA 3neKTpeqecKoro 

3apHna B KOH.r:teHCHpOBaHHUX cpenax. 

Ha OCHOBe o6meTeopeTeqecK~x nonoJKeHHA 0 CBOHCTBaX 

CHCTeMu IlHHeAHUX .r:tH¢¢epeHuHanbHUX ypaBHeHHA, HHBapHaHTHUX 

OTHOCHTenbHO npeo6pa30BaHHA H3 rpynnu apameHHA 0(3), a TaKJKe 

peanHCTHqecKHX npennonoJKeHHA O TpaHc¢opMaUHOHHUX 

xapaKTepHCTHKax pa3nHqHax 3HepreTeqeCKHX 30H BUBO.L{HTC51 

~3BeCTHUA 3aKOH necnepcHH KeAHa nnH 3HeprHA 3IleKTpOHOB H 

nerKHX nupoK. 
B uenHx onecaHHH 3HepreTeqecKoro cneKTpa H_THJKenux nupoK 

ocymecTBnHeTCH pacrnepeHHe neHaMeqecKoA Monene 3a cqeT BBona B 

npennoJKeHHYID o6myID cxeMy aHane3a 6onee wepoKoro Knacca 

3HepreTeqecKHX 30H, KOTOpUM COOTBeTCTBYIDT KBaHTOBUe 

cocT□HHHH, npeo6pa3yIDmeecH no pa3nHqHuM npencTaaneHHHM rpynnu 

BpameHHA 0(3). Ha 3TOM nyTH nonyqaIDTC51 HCKOMUe 3aKOHU 

necnepCHH, auqecn51IDTC51 BOilHOBUe ¢YHKUHH. 

\B nocnenHeM naparpa¢e rnaau B nononHeHHe K 

npencTaaneHHOMY aHanH3Y BBOnHTC51 

B3aHMO.r:teACTBH51. 

H yqeT CilHH-op6HTailbHOro 

BuqecneHHUe qecneHHUe- 3HaqeHH51 3¢¢eKTHBHUX Mace 

HOCHTeneA 3IleKTpeqecKoro 3ap51.r:ta .L{Il51 Ge H Si cpaBHHBaIDTC51 C 

noKa3aHHHMH ¢H3HqecKoro 3KcnepHMeHTa, qTo nonTaepJKnaeT 

3¢¢eKTHBHOCTb KaK o6mero no.nxona, TaK H KOHKpeTHUX nonyqeHHUX 

ypaaHeHHA, 

T_peTbH rnaaa ITOCBHmeHa 

CBOHCTB .L{HHaMHqecKHX MO.r:teneA, 

eccnenoaaHHID 
OilHCUBaIDruHx 

anre6paeqecKHX 

3HepreTHqeCKHe 

cneKTpU HOCHTe.iieA 3IleKTpHqecKoro 3apHna B KOHneHCHpOBaHHUX 

cpenax. 
IO 

I 
,{ 
1 

V 
r 

B Haqane rnaau o_6cyJK.r:taID-rcH npeeMymecTaa npoaeneHHH 

nonooHux eccne.noaaHHA, a TaKJKe noc_ny_JKHBWHe HaaonHmHMH paHee 

H3BeCTHUe B IlHTepaType pe3ynhTaTU. 

Ha ocHoBe npennoJKeHHoro. 3~eKTHBHoro no.nxona K perneHHID 
o6cyJK.naeMoA 3a.L{aqe BU51Bil51IDTC51 noBOilbHO lliHpOKHe anre6pu 
HHBapHaHTHOCTH, nonycKaeMUe MonenHMH KeAHa H naTTHHnJKepa, 

KOTopue 51Bil51IDTC51 xapaKTepHUMH np~ncTaBHTenHMH H3 MHOJKeCTBa 

nHHaMHqecKHX MO.r:teneA, OITHCUBaIDmHx 3IleMeHTapHue B036YJK.r:teHH51 B. 

TBepnux Tenax. DoKa3UBaeTC51, qTo paccMaTpuaaeMue Monenu· 

.nonycKaIDT naeHa.nuaTH- H aochMHMepHue anre6pu qecTo MaTpHqHux 

npeo6pa30BaHHA, COOTBeTCTBeHHO. KpoMe Toro, .L{OKa3UBaeTC51, qTo 

OHH .nonycKaIDT H .necHTHMepHUe anre6pu nyaHKape, B CB513H C qeM 

npHBO.L{51TC51 51BHUe BHnu COOTBeTCTBYIDfilHX onepaTopoB. nnH o60HX 

paccMaTpeaaeMux- Mo.neneA npe.ncTaanHIDTcH HBHue aenu onepaTopoa 

.nonycKaeMux anre6p reA3eH6epra-BeAnH. 

Ha OCHOBe nonyqeHHOH HH¢0pMaQHH 06 anre6puqecKHX 

CBOACTBax ypaBHeHHA KeAHa H · naTTHH.L{JKepa auqecn51IDTC51 51BHue· 

BHnu KorepeHTHUX COCTOHHHA H ¢YHKUHA rpHHa nnH 3THX MoneneA. 

OnpeneneHHUe TaKHM o6pa30M KorepeHTHUe COCT051HH51 

ynoaneTBOpHIDT CTaHnapTHUM nnH nono6HUX ¢YHKUHA COOTHOllieHHHM 

opToroHanbHO~TH H nepenonHeHHOCTH. 

nanee, o6cyJKnaIDTC51 ·o6mee xapaKTepHCTHKH paCCMOTpeHHUX 

MoneneA H pHna .npyrex, OilHCUBaIDmHX pa3nHqHue 51BneHH51 B ¢H3HKe 

KOHneHCHpoBaHHOro COCT051HH51 aemecTBa, nnH H3yqeHH51 CBOACTB 

CHMMeTpHH KOTopux ¢opMynepyIDTC51 OCHOBHUe nonoJKeHH51 

anre6pauqecKoro aHanH3a MaTpHqHo-nH¢¢epeHUHanhHUX ypaaHeHHA, 

a TaKJKe aonpocu 3¢¢eKTHBHoro npuMeHeHHH nonyqeHHoA 

HH¢0pMaUHH. _nnH MonenH KeAHa BUITHCUBaeTC51 51BHUA BHn TaK 

Ha3UBaeMUX o6o6meHHUX KoppenupoBaHHUX COCTOHHHA, qacTHUM 

cnyqaeM 

COCT051HH51, 

KOTOpux 

TaK 

51Bil51IDTC51 KaK o6uqHue KoppenepoBaHHUe 

H KorepeHTHUe H cJKaTue COCT051HH51 

paccMaTpHBaeMOA CHCTeMU. 

9eTBe_pTa51 rnaB~ IlOCBHmeHa npHMeHeHHID TeopHH rpynn K 

nonyqeHHID 

npoueccax 

KaqecTBeHHUX 
C yqacTHeM 

pe3ynhTaTOB 

¢0TOHOB, 

0 pa3nHqHUX KBaHTOBUX 
~ 

¢0HOHOB, 3IleKTpOHOB H 

HeATpOHOB, npoucxonHmHx . B KoHneHcHpoaatrnux cpenax. B Haqane 

rnaau H3IlOJKeHU OCHOBHUe nonoJKeHHH 
11 
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KaqecTBeHHOH HH¢0pMaUHH O KBaHTOBUX rrepexonax B CHCTeMax, 

o6nananmHx CBOHCTBOM CHMMeTpHH OTHOCHTeJihHO rrpeo6pa3oBaHHH H3 

orrpeneneHHOH rpyrrrru. 

npennomeHu KOMrraKTHue ¢opMynu, 

rrpaBHJia OT6opa nnR TpeX¢0HOH~UX 

II03BOJIRnmHe IIOCTpOHTh 

rrpoueccos HH¢aKpacHoro 

rrornomeHHR H KOM6HHaUHOHHoro pacceRHHR CBeTa, a TaKme 

pacceRHHR ~enneHHUX HeHTpOHOB B KOHneHCHpOBaHHUX cpenax. 

KpOMe Toro, B KOHUe rnaBU, 6naronapR HCIIOJih30BaHHD TeXHHKH 

K03¢¢HUHeHTOB Kne6wa-ropnaHa, BURBJieHU H yrnoBue 3aBHCHMOCTH 

nnR HHTeHCHBHOCTH nBYX¢0HOHHOro pe3oHaHCHOro KOM6HHaUHOHHOro 

pacceRHHR CBeTa B KpHCTannax C rpyrrrroH CHMMeTpHH 07. 
h 

KOHKpeTHUe pe3yJihTaTU rnaBU rrpencTaBJIRDT rrepeqeHh rrpaBHJI 

OT6opa nnR HeIIpRMUX OIITHqeCKHX H MemnoJIHHHUX rrepexonoB, nByx

H Tpex¢DHOHHOro HH¢paKpacHoro rrornomeHHR H KOM6HHaUHOHHOro 

pacceRHHR CBeTa, pacceRHHR MenneHHUX HeHTpOHOB B 

KOHneHCHpoBaHHUX cpenax C rpyrrrroH ·cHMMeTpHH o~. rrpHBOnHMUX 

rrocnenoBaTeJihHO B oTnenhHUX rraparpa¢ax H B TTpHno~eHHH I. 

nocnenHHH me naparpa¢ rnaBu conepmHT H3JiomeHHe MeTonHKH 

HCIIOJih30BaHHR TeXHHKH K03¢¢HUHeHTOB Kne6wa-ropnaHa B H3yqeHHH 

rrpoueccoB 

pacceRHHR 

nByX¢0HOHHoro pe3oHaHcHoro KOM6HHaUHOHHoro 

CBeTa B HccnenyeMux KoHneHcHpoBaHHUX cpenax, 

II03BOJIRnmeH BURBHTh H ·yrnosue 3aBHCHMOCTH nnR napuHaJI~HUX 

HHTeHCHBHOCTeH pacce5iiiHR.· 

TTRTaR r naBa IIOCBRmeirn' rrpm.ieHeHHD MeTonoB rpynnosoro 

aHaJIH3a K Hccnenb~aHHD iHaJIHiHqecKHX MoneneH B3aHMoneHCTBHR 

3JieKT~OMarHHTHOro H3~yqeHHR C ~oHneHCHpoBaHHUMH semecTBaMH. B 

Haqane rnasu o6cymnanTcR nonomeHHR, BU3BaBwHe K mH3HH 

aHaJIHTHqecKHe MonenH OilHCaHHR pa3JIHqHUX acneKTOB ¢H3HKH 

B3aHMoneHCTBHR 3JieKTpoMarHHTHoro H3JiyqeHHR C BemecTBOM. 

Jianee, npHBonRTCR OCHOBHUe xapaKTepHCTHKH BU6paHHUX B 

KaqecTBe 061,eKTOB H3 yqemrn MoneneH pa3 BH_THR ropRqero IlRTHa H 

B3aHMoneHCTBHR 3JieKTpoMarHHTHOro H3JiyqeHHR C nsyxypoBHeBOH 

CHCTeMOH C ns yKpa THUM BupomnenHeM COCTORHHR' a TaKme IlOJIHOH 

Monen.H Pa6H. 
' B § 5. 2. npencTaBJieH IlOJIHUH TeopeTHKO-rpynnoBOH aHaJIH3 

MonenH 

TeopeMu, 

pa3BHTHR ropRqero IlRTHa. 1IOKa3aHU 

3aBHCRWHe OT BHna npaBOH qaCTH 

12 

KJiaCCH¢HKaUHOHHUe 

q>( x, t ) pac-

cMaTpHBaeMoro neJIHHeHuoro nH¢¢epeHUHaJihHOrO ypaBHeHHR, 

xapaKTepu3ynmeH o6nacTh rrpOHHKHOBeHHR rrpHJIOmeHHOH 

3JieKTpOMarHHTHOH 

ycTaHoBJieHo o6mee 

paccMaTpHsaeMoro 

BOJIHU B KonneHCHpoBaHHyn cpeny. ~pH 3TOM 

nonomeHHe O TOM, qTQ npocTpaHCTBO peweHHH 

HeJIHHeHHoro nH¢¢epeHUHaJihHOrO ypaBHeHHR 

HHBapHaHTHO OTHOCHTeJihHO npeo6pa30BaHHH 

d 
t' = t exp( C a ) + _1_ ( exp( C a ) - 1 ) ; 

11 C 11 
11 

d 
x' = X exp( c22 a l + _2_ ( exp( c22 a l - 1 ) ; 

C 
22 

f' = f exp( ( C - 2 c22 l 11 
a ) ' 

06pa3ynmHx rpynny Torna 11 TOJihKO Torna, Karna 

-2 

rp( X, t ) = ( C x + d ) 
22 2 

1/C 1/C 

~[ ( C t + d ) 
11 ( 

c22 X + d 2 ) 
22]; 

11 1 
I 

-2C /C 

<p( t ) = B ( C t + d 
22 11 

11 1 

rne B, C ' C ' d ' d 11 22 1 2 
npOH3B0JlhHUe IlOCTRHHUe, ~ 

nocTaToqHQ rnanKaR ¢YHKUHR CBOHX nepeMeHHUX, napaMeTp 

npeo6pa3oBaHHR a E ~-
nanee, nnR pa3JIHqHux KOHKpeTHUX BHnoB ¢YHKUHH <p( X, t·) 

IlOJiyqeHU COOTBeTCTBynmHe rpynnu flH HHBapHaHTHOCTH,ypaBHeHHR, 

onpeneneHu onTHMaJihHUe cHcTeMu nonrpynn H nonyqeHu supameHHR 

( B B03M~mHUX cnyqaRX) nnR HHBapHaHTHUX peweHHH yp~BHeHHR, B 

qHCJie KOTOpUX H HMenmHe oqeBHnHyn rrpaKTHqecKyn ueHHOCTh. B 

KOHUe naparpa¢a npHBeneHU BupameHHR nnR HaHneHHUX 3aKOHOB 

coxpaHe1rnR. 

B cJienynmeM naparpa¢e IlOJiyqeHU RBHue BHnu onepaUHH 
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IrnBap1-rnHTHOCTH JlJIH aHaJIHTH1leCKOH MO,lleJIH B3aHMO,lleHCTBHH 

3JieKTpOMarHHTHoro H3Jiy'leHH51 C JlBy>rypoBHeBOH CHCTeMOH C 

JlByKpaTHUM BUpOl!(JleHHeM COCTOHHHH. B ueJIHX JlOCTHJKeHHH 

pa3pelliHMOCTH JlaHHOH 3a,lla'lH, Ha OCHOBe noJiy'leHHUX onepauH~ 

HHBapHaHTHOCTH nocTpoeHU KOrepeHTHUe COCTOHHHH, nocpe,llCTBOM 

KOTopux BU'lHCJieHa cpyHKUHH fpHHa. 

nocJie,llHHH naparpacp rJiaBU nocBmueH HCCJie,lloBaHHIO CBOHCTB 

CHMMeTpHH ITOJIHOH MO,lleJIH Pa6H. Ha OCHOBe ITOCTpOeHHOH aJire6pu 

HHBapHaHTHOCTH yJlaeTCH ITOJIY'lHTh TO'lHUe pellieHHH 3a,lla'lH, 

BUITHCUBaIOTCH HBHUe 

cpyHKUHH fpHHa. 

BupaJKeHHH JlJIH KOrepeHTHUX COCTOHHHH H 

illecTaH rJiaBa JlHCCepTaUHH ITQCBHilleHa TeopeTHKo-rpynnoBOMY 

aHaJIH3Y HenpepUBHUX cpa30BUX nepeXOJlOB. B Ha'laJie rmtsu 

npe,llCTaBJIHIOTCH OCHOBHUe ITOJIOJKeHHH TeopHH HenpepUBHUX cpa30BUX 

nepeXO,llOB, C03,llaHHOH n. n. flaHJlay, HCITOJih3YIOilleH annapaT 

KpHcTaJIJIOrpacpH'leCKHX rpynn. KOHCTaTHPYIOTCH OCHOBHUe KpHTepHH 

CHMMeTpHH ,llJIH 3KBHTpaHCJIHUHOHHUX H 3KBHKJiaCCHUX nepexo.noB, 

COOTBeTCTBeHHO. 

EJiaro,llapH npe,llJIOJKeHHOH npoueJlypu cpaKTOpH3aUHH B OilHCaHHH 

HenpepuBHUX cpa30BUX nepeXOJlO_B, JlJIH npocTpilHCTBeHHUX rpynn, 

HanpHMep, B03MOJKHUe 1191 nepeXO,llOB C JlByKpaTHUM H3MeHeHH8M 

CHMMeTpHH OKa3uBaIOTC51 3KBHBaJieHTHUMH o.n~oMy THny, a 420 

nepeXO,llOB C TpexKpaTHUM H3MeHeHHeM CHMMeTpHH - JlBYM, TaK ,llJIH 

3THX .nsy;r BHJlOB nepexo.noB 
0

HaH6onee o6mHM o6pa30M 

npocJieJKHBaeTCH cnpaBe,llJIHBOC:h OTCYTCTBHH CHMMeTpH8Horo 

3anpeTa J_. nepBoM H 

( TeopeM nan.nay J. 
I , 
i 

HaJIH'lHe IlOJIHOrO 3anpeTa BO BTOPOM C_Jiyqae 

B 3aKJIIO'leH.HH ccpopMyJIHpOBaHU OCHOBHUe pe3yJihTaTU H BUBOJlU 

JlHCcepTaUHOHHOH pa6oTU. 

KJiaccH'lecKoro no,llXOJla. I no MaTepHaJiaM JlHccepTaUHH ony6Jiv.KosaHu cJie,lly10mHe pa6oTu: 

B naparpacpe § 6.2. npHBO,llHTCH KOHCTPYKTHBHOe onpe,lleJieHHe 

nepecTaHOBO'lHUX UBeTHUX rpynn, BBO,llHTCH B paccMOTpeHHe KJiaccu 

XpOMOMOpcpH3MOB rpynn Ha OCHOBe aHaJIH3a HX TaK Ha3UBaeMUX 

npe,llCTaBJieHHH. 06cyJK,llaIOTCH KOHKpeTHUe nepeCTaHOBO'lHUX 

oco6eHHOCTH KJiaCCOB XpOMOMOpcpHOCTH Toqe'lHUX H . 
npocTpaHCTBeHHUX UBeTHUX rpynn. 

naJiee ( § 6. 3 ) , noKa3UBaeTc51· H30MOpcpHOCTh G 

npocTpaHcTBa 
F' 

XF ( n = ( F 

BaJieHTHOCTh 

cpyHKUHH ITJIOTHOCTH n - UBeTHOMY npocTpaHCTBY 

F' ) ) , 'lTO 03HaqaeT xpoMOMopcpHqecKyIO 3KBH

MHOJKeCTBa pa3JIH'lHUX cpa30BUX nepeXO,llOB 0,llHOMY 

nepexoJly, xapaKl'epH3y10mei.rycH F - F'. nocJie,lly10mee HCITOJih30-

BaHHe TeopeMU ¢po6eHHyca 06 HHJlYUHpOBaHHUX npe,llCTaBJieHHHX 

rpynn, a TaKJKe IlOJIOJKeHHH TeopHH nopOJK,lleHHUX np~JlCTaBJieHHH 

IT03BOJIHeT Jl06HThCH 

nposepKH KpHTepHeB 

cymecTBeH!-IOA: cpaKTOpH3aUHH 

naHJlay. nonoJIHeHHe 3THX 

npoueJlypu 

KpHTepHeB 

nepexo,lle Tpe6oBaHHeM 0 TO'lHOCTH aKTHBHOro B cpa30BOM 

hpe,llCTaBJieHHH, a TaKJKe ueno'le'lHUM KpHTepHeM EHpMaHa IT03BOJIHeT 

C03,llaTh 3cpcpeKTHBHYIO ,llJIH pa3JIH'lHUX npHMeHeHHH H npo3pa'lHYIO ,llJIH 

aHaJIH3HpoBaHH51 yHHcpHUHpOBaHHYIO Ta6JIHUY B03MOJKHUX. cpa30BUX 

nepeXO,llOB JlO 'leTupexKpaTHoro 
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