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C JlHCceprauHeH MO)l(HO 03HaKOMHThC.H B 6H6JIHOTeKe O6beJlHHeH

Horo HHCTHTyTa .HJlepHbIX HCCJieJlOBaHHH. 

f YtJeHbIH ceKpe-riph 

JlHcceprauHoHHoro cosera 

Jl0KTop <pH3HKO-MaTeMaTH'leCKHX HayK r;,ft1.E. Jl0POXOB 

06'1.14aJI xapax;mepucmux;a auccepmaijuu 

AKTYaJibHOCTb TeMbl 

lIHccepTanm1 IO.r. IlanH.H nocBJIII.l;eHa raMHJihToHoBoiI q>opMyrrHpoBKe 

H KBaHT0BaHHIO TeopeTHKO-IlOJieBOH KOCMOJIOrH'IeCKOH M0JleJIH <l>pH.n;MaHa. 

TeopII.SI rpaBHTanHH, 0CH0BaHHa.H Ha q>yHKnHOHaJie ,ZJ;eHCTBHil B q>OpMe rHJih-

6epTa - 3iIHmTeHHa, o6rra,n;aeT o6meKoop.n;HHaTHOH HHBapHaHTH0CThIO H, 

KaK CJie,ZJ;CTBHe, Tpe6yeT aHaJIH3a COOTBeTCTBy10meiI Bhlp02K,ZJ;eHHOH rra

rpaH2KeBOH CHCTeMhl. KocMOJIOrH'IeCKHe M0,ZJ;eJIH 6rraro,n;api1 BhlCOKOH CTe

neHH CHMMeTplrn H3y11aeMbIX npocTpaHCTB cymecTBeHH0 npome o6meiI CH

TyanHH B TeopHH rpaBHTanHH H 3T0 Il03B0JiileT CK0HneHTpHp0BaTbCil Ha 

H3y1IeHHH TaKOH npHHnHITHaJihHOH npo6rreMhl KaK orrpe,n;erreHHe Ha6rr10,n;ae

MOH 3HeprHH H BpeMeHH. l1MeHHO en Il0CBJIII.l;eHa HaCT0JIII.l;a.H .n;HccepTanHil. 

Mo,n;errH <l>pH.n;MaHa HMeIOT caMOCTOilTeJihHhlH HHTepec ,n;rril onHcaHHil Bce

rreHHOH - ee HeCTanHoHapH0CTH, o6bi1CHeHHil perrHKT0Boro H3JIY1IeHHil, HC

crre.n;oBaHHil Ha1IaJihHhlX CTa.n;HH 3B0JIIOnHH BcerreHHoH, npo6rreMhl 3HeprHH 

BaKyyMa. OcHOBHbIM TeopeTH'IeCKHM HHCTpyMeHT0M ,ZJ;Jlil H3y11eHHil Bhlp0-

)1(,lJ;eHHhlX CHCTeM ilBJiileTCil o6o6meHHa.H raMHJlhT0H0Ba ,ZJ;HHaMHKa .IlHp<)J(a, 

IlpHHnHn o6meKoop.n;HHaTHOH HHBapHaHTH0CTH npHilHCbIBaeT q>H3H1IeCKHH 

CMbICJI T0JlhK0 HHBapHaHTHhlM BeJIH'IHHaM H BMeCTe c TeM Tpe6yeT npH

cyTCTBHil B TeopHH "JIHIDHHX" CTeneHeH CB060,n;hl, He npoilBJlilIOm;HXCil B 

Ha6rr10,n;aeMbIX 3<pq>eKTaX. Ilo3TOMY OCHOBHOH 3a,n;a11en raMHJibT0H0Ba q>0p

MaJIH3Ma OTO ilBJiileTcil npone,n;ypa pe.n;yKnHH, cocTo.lIII.l;a.H B peryrrilpHoM 

crroco6e II0CTpoeHHil HeBbip02K,ZJ;eHHOH TeopHH ( 3KBHBaJieHTHOH HCXO,ZJ;HOH) 

3a C'IeT HCKJIIO'IeHHil "JIHIDHHX" nepeMeHHhlX, He C00TBeTCTBYIOmHX q>H-

3H1IeCKHM CTerreHilM CB06o.n;bl HCXO,ZJ;HOH CHCTeMhl. 

l(eJIB pa60Tbl 

• CqiopMyJIHpoBaTh 0606meHHy10 raMHJihT0H0BY cHcTeMy ,n;Jiil Mo.uerreH 
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<l>pn.n:MaHa C MaTep:e:en: B BH)le CKamipHhIX ll CIIHHOpHhIX IIOJieH. 

e IlpoBepHTb corJiaCoBaHHOCTb ypaBHeHHH, CJie,n:y10mnx ll3 orpaHH'leH

Horo CHMMeTpnen: q>pH.n:MaHOBCKOH BceJieHHOH BapnaI(HOHHOro IIpHH

I(HIIa ll 

ypaBHeHHH 3:e:HmTen:Ha nmi: paccMaTpHBaeMhIX MOJleJien: . 

e OcymecTBHTb raMHJibTOHOBy penyKI(HIO nmi: Ka)KJlOH H3 MO,n:eJien:. 

e OrrpeneJIHTb raMHJibTOHHaH B penyunpoBaHHOM q>a30BOM rrpocTpaH

CTBe H HaHTH HHBapnaHTHhIH rrapaMeTp 3BOJIIOI(HH. 

• IIpoaHaJIH3HpOBaTb pe3JJibTaThl, IIOJiy'leHHhle B raMHJibTOHOBOH pe

.llJKI(HH, C TO'IKH 3peHHH CHMMeTpHH MO,n:eJieH <l>pn.n:MaHa. 

e II poBeCTH KBaHTOBaHHe MO,n:eJIH B pe.n:yunpoBaHHOM q>a30BOM rrpo

CTpaHCTBe, HaHTH cooTHomeHHe Me)Kny Ha6JI10,n:aeMhIMH BceJieHHOII 

<l>pn.n:MaHa ( q>pH,n:MaHOBCKOe BpeMH, IIOCTOHHHM Xa66Jia, KpacHoe 

CMemeHHe) H HHBapHaHTHhIMH rrepeMeHHhIMH penyunpOBaHHOII MO

neJIH. CorrocTaBHTb rrpoBeneHHoe KBaHTOBaHHe c MeTO.llOM YnJIJiepa 

- IleBHTTa. 

Hayq:uaa: H0BH3Ha H upaKTHq:ecKa.JI neHH0CTb 

Pa3pa6oTaHHaH cxeMa raMHJibTOHOBOH pe.n:yKI(liH II03BOJIHeT B HBHOM 

BH)le HaHTH HHBapHaHTHhIII ( q>H3H'leCKHH) ceKTOp TeopHH He BHOCH B Te

OpHIO 3aBHCHMOCTb OT Bhl6opa KaJIH6poBOK. 3To naeT yBepeHHOCTb, 'ITO 

pe.n:yu:e:poBaHHOe q>a30BOe rrpocTpaHCTBO He HCKa)KeHo Hey.n:a'lHhIMH KaJIH-

6pOBKaMH. MeTon MO)KeT 6h!Tb HCIIOJib30BaH JlJIH OI(eHKH norrycTHMOCTII 

IlOCJienHIIX. B IIOJIJ'leHHhIX pe.n:yuIIpoBaHHhIX KOCMOJIOI'II'leCKHX MOJleJHIX 

<l>pII)lMaHa B oT.i;r~He OT H3BeCTHhIX B JIIITepaType orrpe.n:eJieHhl MHBapII

aHTHhle rrapaMeTphl 3BOJIIOI(MM H coxpamIIOillMeca raMMJibTOHMaHhl .llJIH 
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pa3JIH'lHhIX BHJlOB IIOJieH MaTepHH. IloKa3aHa HX CBH3b C CHMMeTpHHMH 

npocTpaHCTBa <l>pn,n:MaHa - Po6epTcoaa - Y oKepa. KBaHTOBaHHe B03-

MO)KHO no cTaanapTHhIM rrpamrnaM H cBo6onao OT ae.n:ocTaTKoB, rrpncymnx 

MeTo.n:y YnJIJiepa - IleBHTTa. Pa3pa6oTaHHM cxeMa raMHJibTOHOBOH pe

.llYKUHH MO)KeT 6h!Tb rrpnMeHeHa ,n:JIH CaMOcorJiaCOBaHHoro pac11eTa po)Kne

HHH 'laCTHI( H TeH30pa 3HeprHH-HMIIYJibCa MaTepHH BO BceJieHHOH <l>pnn

MaHa. l'IHTepecHhIM rrpencTaBJIHeTCH pa3BHTHe cxeMhl JlJIH paCCMOTpemu 

rpaBHTal(HOHHhlX, KaJIH6poBO'lHhIX IIOJieH B o6meM cJiy11ae, a TaK)Ke npy

rnx CHCTeM co CBH3HMH. 

Aupo6aQHJI pa60Tbl 

Pe3yJibTaThl nnccepTal(HH rrpencTaBJIHJIHCb Ha CJieny10mnx KOHq>epeH

I(HHX H ceMHHapax. 

• III Me)K,n:yaapo.n:HhIII ceMIIHap no rpaBHTa:a;nH H KocMoJiornn HM. 

<l>pnnMaaa, CaHKT-IleTep6ypr, HIOJib 1995. 

• IX KOHq>epeHI(HH Pocc:e:HcKoro rpaBHTaunoaaoro O6mecTBa "Teope-

TH'leCKHe H 3KCrrepHMeHTaJibHhle rrpo6JieMhl rpaBHTal(HH"' HoBropo.n:, 

HIOHb 1996. F' 

• IX CeMHHap "rpaBHTaI(HOHHhle BOJIHhl H 3Heprna", Ily6Ha, neKa6pb 

1996. 

• CeMHHaphl JIT<I> HM. H.H. EoroJI1060Ba, Ol'.15Ill, 1995-99. 

Ily6JIHKanuH 

Ilo pe3JJibTaTaM nnccepTamm orry6JIHKOBaHo mecTb pa6oT . 

O6'beM H CTpyKTypa ,ll;HCCepTaQHH 

IlIIccepTaI(HH COCTOHT H3 BBe)leHHH, IIHTH rJiaB, 3aKJIIO'leHHH H rrpHJIO

)KeHIIH. CrrncoK JIHTepaTyphl co.n:ep)KHT 73 HaHMeHoBaHHH. IloJIHhIH 061:,eM 

.llHCcepTaI(HH - 111 CTpaHHI( MamHHOIIIICHOro TeKcTa. 
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Coaep:»emtUe pa6ombi 

Bo BBe)lemi:n rrpnBe)lem,1 rrpo6JieMhl KJiaccnqecKoro n KBaHTOBoro orrn

caHHH BhlpO2K)leHHbIX CHCTeM, cqiopMyJinpoBaHbI ueJIH )llICCepTau1rn M KpaT

KO H3JIO)KeHO ee CO,llep2KaHne. 

IIepBM rJiaBa HBJIHeTCH BBO.IlHOH. B Hei'I .llaIOTCH ocHoBHhle IIOHHTHH 

o6o6meHHoro qiopMaJIH3Ma llnpaKa .llJIH cncTeM co CBHUMH n 06cy2K.lla

IOTCH OCHOBHhle MeTO)lhl pe,llyKUHH TaKHX CHCTeM: llnpaKa, <l>a)l)leeBa M 

6ecKaJin6poBoqHoi'I penyKUHH. C)leJiaH KpaTKHH o63op MO.llMq>HKauni'I )leH

CTBHH fHJib6epTa, HarrpaBJieHHbIX Ha pemeHHe rrpo6JieM, CBH3aHHbIX c rrpn

cyTCTBHeM BbICillHX rrpoH3BO)lHbIX M HaqaJII,HbIMH ycJIOBHHMH. PacCMO

TpeHO Heo6XO)lHMOe )lJIH raMHJibTOHH3aUHH 3+ 1 pa36HeHne rrpocTpaHCTBa

BpeMeHH II Il3Jio2KeHa cxeMa ApHOBIITTa - lle3epa - Mn3Hepa. IlpnBe)leHhl 

rpaBnTaUHOHHble CB513H M MX anre6pa. l-faJIO)KeHbI TaK)Ke OCHOBHble MO

MeHThl KBaHTOBaHIIH rpaBHTaUIIH MeTO.IlOM YnJIJiepa - lleBHTTa HaJIO2Ke

HI1eM CBUeH Ha BeKTOp COCTOHHHH. 

Bo BTOpoi'I rJiaBe rrpoBO)lIITCH aHaJIIl3 q>OpMyJIMpOBKH MO)leJieH <l>pil.ll

MaHa Ha ypoBHe )leHCTBIIH fIIJib6epTa - 3i'IHmTei'IHa c IIOJIHMH MaTepHH. 

BbicOKaH CIIMMeTpHH BceJieHHoi'I <l>pM.llMaHa yrrpomaeT )lei'IcTBne, HO OHO 

coxpaHHeT Han6oJiee Ba2KHhle B paccMaTpHBaeMOM KOHTeKcTe oco6eHHo

CTH: perrapaMeTpll3aUHOHHYIO HHBapI1aHTHOCTb M IIOBepXHOCTHbIH •rneH, 

KOTOpbIH rrpHBO)llIT K TOMY, qTo TeopHH CO,llep)KMT BbICillHe npOH3BO)lHbie. 

Ilpn TaKOH qiopMyJinpoBKe BO3HIIKaeT pH.ll BonpocoB. HanpnMep, corJiaco

BaHHOCTh BapnaUHOHHoro npHHUHila M 3a)laqn Kornn )lJIH ypaBHeHHH )lBH

)KeHHH, COOTBeTCTBHe IlOCJie)lHHX ypaBHeHHHM, noJiyqeHHbIM IlO)lCTaHOBKOH 

MeTpHKH Henocpe,llCTBeHHO B ypaBHeHHH 3iiHmTei'IHa, BO3MO)KHOCTb cpaB

HeHIIH KOCMOJIOrilqecKHX Ha6JIIO)laeMbIX, IlOJiyqeHHbIX )lJIH noJieBbIX MO)le

Jie:fi: <l>pil,llMaHa B raMHJibTOHOBOH q>OpMyJIMpOBKe C pe3yJibTaTaMH )lJIH MO-
v ,i 

)leJieH, r)le MaTepMH 3a)laeTCH B Bil)le H)leaJihHOH )KlI)lKOCTH C pa3JIIlqHbIMH 
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ypaBHeHHHMH COCTOHHHH. B nepBOM nyHKTe llCilOJih3YH )leHCTBHe )lJIH H)le

aJibHOH )KH)lKOCTH IlOKa3aHo, qTO CTeneHb MacmTa6Horo qiaKTopa, CTOH

mero npn HHTerpaJie )lBH2KeHHH ITOJIH B raMHJibTOHOBOH CB513H, onpe,lleJIHeT, 

KaKOMY ypaBHeHHIO COCTOHHIIH COOTBeTCTByeT Ta HJIH HHaH IlOJieBaH MO

)leJib. Bo BTOpOM nyHKTe Henocpe,llCTBeHHhIM cpaBHeHHeM npoBepeHo, qTo 

ypaBHeHHH, CJie)lyIOIIllle 113 Bap11auHOHHoro npHHUHila )lJIH MO)leJIH, HBJIH

IOTCH JIIIHeHHOH KOM611Hauneii ypaBHeHIIH 3iiHmTeHHa, B KOTOpbie npHMO 

IlO)lCTaBJIHeTCH MeTpHKa <l>pH,llMaHa. 

TpeThH rJiaBa HBJIHeTcH ueHTpaJihHOH, B Heii B paMKax o6o6meHHOH 

raMHJihTOHOBOH .llMHaMHKH llnpaKa nocTpoeHa cxeMa 6ecKaJin6poBoqHoii 

pe.llyKUHH MO)leJieH <l>pH,llMaHa, B KOTOpbIX B KaqecTBe Ma'I'epnn HCilOJih3Y

IOTCH CKaJIHpHbie M CilHHOpHbie ITOJIH C pa3JIHqHbJMH THilaMH B3aHMO)leH

CTBHH c rpaBnTauHeii n .llpyr c .llpyroM. IlpoBO.llIITCH pe.llyKUHH MO)leJieH c 

MlIHHMaJibHO B3aHMO)leHCTBYIOIIllIM II KOHq>OpMHbIM CKaJIHpHbIMH IlOJIHMH. 

l M HaXO)llITCH pemeHne noJiyqeHHbIX raMHJibTOHOBbIX ypaBHeHHH. CxeMa 

OCHOBaHa Ha HaXO)K)leHHll H3 ypaBHeHIIH faMHJibTOHa - 51Ko6n npOH3BO)lH

IIleH q>YHKUHII KaHOHnqeCKHX npeo6pa30BaHHH K nepeMeHHhIM, B KOTOpbIX 

CBH3H CTaHOBHTCH HOBbIMlI llMilYJihCaMH. IIocJie npeo6pa3oBaHHH CHcTeMa .' 

raMHJibTOHOBbIX ypaBHeHHH pacmerrJIHeTCH Ha ypaBHeHHH )lJIH nepeMeHHbIX 

q>H3HqecKoro ceKTOpa, He CO.llep2Kallllie npOH3BOJibHbIX q>yHKUHH, M ypaB

HeHHH )lJIH OCTaBmHXCH Heq>n3nqeCKHX nepeMeHHbIX. B HTore pe,llyKUHII 

IIOJiyqeHbI raMHJibTOHHaHhl )lJIH KOCMOJior11qecKI1X MO)leJieH B TepMHHax 

q>H3HqecKHX HHBapnaHTHbIX nepeMeHHbIX C IIHBapnaHTHbIM napaMeTpOM 

3BOJIIOUHH. Y CTaHaBJIHBaeTCH OTHOilleHne Me2K.llY q>pH,llMaHOBCKHMH Ha-

6JIIO)laeMbIMH B pacmnpHIOIIleHcH BceJieHHOH M .llMpaKOBCKHMH Ha6JIIO)la

eMhlMH B o6o6meHHOM raMHJibTOHOBOM IlO)lXO)le )lJIH q>pH,llMaHOBCKOH KOC

MOJiornqecKo:fi: MO)leJin BceJieHHOH. IloKa3aHo, qTo BapnaunoHHaH npoue

.llypa noJiyqeHHH ypaBHeHHH 3iiHmTeiiHa H3 )leHCTBHH fHJib6epTa co BTO-
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pbIMR npoH3BO,llHbIMR .lIBJUieTC.lI caMocornacoBaHHOH npR yqeTe CB.sI3eH B 

OTO . .IleHCTBRe rRn1>6epTa nocne raMRnbTOHOBOH penyKD;RR npRBO,llRT 

K KOppeKTHOH noCTaHOBKR 3a,lla'IR KomR ,lln.sI q>R3R'leCKRX nepeMeHHhlX. 

.IleHCTBR.lI ,lln.lI KOHq>OpMHOro non.sI II ,lln.sI MRHRManbHO B3aRMO,lleHCTBJI0-

1Uero CB.sI3aHhl C noMOlllbIO npeo6pa30BaHR.lI BeKeHmTefrna. rr pH Ta.KOM 

npeo6pa30BaHRR B03HRKaeT noBepXHOCTHhlH qneH, KOTOphlH MO:.lKeT RMeTb 

3Ha'leHRe npR KBaHTOBaHRR MeTO,llOM IPYHKD;ROHanbHOro RHTerpRpOBaHR.sI, 

KOr,lla Ba:.lKHO HaHTR He TOnbKO 3KCTpeMyM q>JHKD;ROHana ,lleHCTBR.sI, HO II 

3Ha'leHRe ,lleHCTBR.lI B 3TOM 3KCTpeMyMe. IlonyqeHHhle pemeHR.lI onRChl

BaIOT caMocornacoBaHHOe noBe,lleHRe cKan.sipHoro non.sI B HecTan;RoHapHoH 

BceneHHOH II Ba:.lKHhl ,lln.sI q>II3R'leCKRX npRno:.lKeHRH (IIHq>n.sID;R.sI, KOCMono

rR'leCKa.sI TeopR.sI B03MYllleHRH, MeXaHR3M XRrrca). Pe3yn1>TaThl .lln.sI noBe

neHR.sI MacmTa6Horo q>a.KTopa COBna,naIOT C R3BeCTHhlMR ,lln.sI MO,llenR C co

OTBeTCTBYIOlllRM ypaBHeHReM BemecTBa. 3To KOCBeHHO CBR,lleTenbCTByeT 

O KoppeKTHOCTR npoBe,lleHHOH penyKD;RR. Be3MaCCOBOe MRHRManbHO B3a

RMO,lleHCTBJI01Uee CKan.sipHoe none COOTBeTCTByeT npenenbHO )KeCTKOMY 

ypaBHeHRIO COCTO.lIHR.lI BemecTBa ( CKOpOCTb 3BJKa paBHa CKOpOCTR CBeTa), 

6e3MaCCOBOe KOHq>OpMHOe CKan.sipHoe none COOTBeTCTByeT pa,llRaD;RR. 

B 'leTBepTOH rnaBe paccMaTpRBaeTc.sI q>pR.llMaHOBCKa.sI BceneHHa.sI con

Hopo.llHhlMR CKan.sipHhlM II cnRHOpHhlMR non.sIMR. CnRHOpHoe none onR

ChlBaeTC.lI rpaccMaHOBhlMR nepeMeHHhlMR II nononHRTenbHO K cnyqa10 co 

CKan.sipHhlM noneM B TeopRR B03HRKaIOT ,llBe CB.lI3R BToporo pona. OHR 

npRBO,ll.lITC.lI K KaHOHR'leCKOH q,opMej nocne nepexona K 3KBRBaneHTHOMY 

Ha6opy CB.sI3eH II KaHOHR'leCKoro npeo6pa30BaHR.lI cnRHOpHhle CB.l!3R CTaHO

B.lITC.lI napoif conp.sI:.lKeHHhlX nepeMeHHhlX. KaK II B cnyqae cKan.sipHoro non.sI 

OCYllleCTBn.sieTC.lI KaHOHR'leCKOe npeo6pa30BaHRe, npeBpama10mee rpaBR

TaD;ROHHYIO 'laCTb raMRnbTOHOBOH CB.lI3R B HOBYIO RMnyn1>cHy10 nepeMeH

HJIO. Penyn;:npriBaHHhlH raMRnbTOHRaH coxpaH.sieTc.sI BO BpeMeHR. IlpR 
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pa3pemeHRR CB.lI3R OTHOCHTenbHO rpaBRTaD;ROHHOro RMnyn1,ca BpeMeHHhlM 

napaMeTpOM cTaHOBHTC.lI nepeMeHHa.sI, CB.lI3aHHa.sI KaHOHR'leCKRM npeo6pa-

30BaHReM C MaCmTa6HhlM q>aKTOpOM II nponopn;ROHan1>Ha.sI KOHq>OpMHOMY 

BpeMeHR, aHanorR'IHO cnyqa10 co cKan.sipHhlM noneM. OnpeneneH napa

MeTp Xa66na, OH cooTBeTCTByeT cnyqa10, Korna BceneHHa.sI 3anonHeHa 

pa,llRan;ReH. B cJlyqae MaCCRBHoro cnRHOpHoro non.sI BpeMeHHhlM napa

MeTpOM .sIBn.sieTC.lI BpeM.sI <l>pR,llMaHa, a napaMeTp Xa66na COOTBeTCTByeT 

"nhlnhHoif" BceneHHOH. 

B JJ.sITOH rnaBe noKa3aHa CB.sI3b ypaBHeHR.sI YRnnepa - .IleBRTTa B pac

mRpeHHo:ft CRCTeMe II ypaBHeHR.lI Illpen;RHrepa B penyn;RpOBaHHOH CHCTeMe. 

OcHOBHOe pa3nR'IRe COCTORT B TOM, 'ITO B pe3yn1>TaTe raMRnbTOHOBOH pe

.llYKD;RR onpeneneHhl BpeMeHHOH napaMeTp II OTnR'IHhlH OT HJn.sI raMHnbTO

HRaH ,lln.sI nepeMeHHhlX q>II3R'leCKOro CeKTOpa. Ilocne KaHOHR'leCKoro npe

o6pa30BaHR.lI B MeTO,lle 6ecKanR6poBO'IHOH pe,llJKD;RR BMeCTO rpaBRTaD;R

OHHOH qacTR B ypaBHeHRR YRnnepa - .IleBRTTa BXO.llRT onepaTop .llRq>-

q,epeHn;RpoBaHR.sI no BpeMeHHOMY napaMeTpy. TaKoe "npeBpameHIIe" ne-

peMeHHOH BO BpeM.sI ycTpaH.sieT 6eCKOHe'IHhlH KanR6poBO'IHhlH q>aKTOp R3 

q>yHKD;ROHan1>Horo RHTerpana XapTn.sI - XoKRHra. 3anaqa KBaHTOBaHR.sI 

cBe.n:eHa K o6hl'IHOH KBaHTOBO-MeXaHR'lecKOH 3a,lla'le, CooTBeTCTBYK>llla.sI 

BOnHOBa.sI q>yHKD;R.lI HOpMRpyeMa OTHOCHTenbHO nepeMeHHhlX q>II3R'leCKOro 

ceKTopa II onRChlBaeT 3BOnIOD;RIO BceneHHOH B oTnR'IRe OT BOnHoBo:ft q>JHK

D;RR Y Rnnepa - .IleBRTTa. 

B 3aKnIO'leHRR Cq>OpMynRpOBaHhl OCHOBHhle pe3yn1>TaThl ,llRccepTaD;RR. 

B npRno:.lKeHRR A npo,lleMoHcTpRpoBaHa cxeMa raMRnbTOHOBOH penyK

D;RR Ha npRMepe ,lleHCTBR.lI ,lln.sI pen.sITRBRCTCKOH 'laCTRD;hl B q>OpMe IloJI.sI

KOBa. B npRJIO:.lKeHRR B o6o6meHHo:ft raMRJibTOHOB q,opMaJIR3M .IlRpaKa 

BBO.llRTC.sI .lln.sI 3aMKHJTOH BceneHHo:ft <l>pR.llMaHa 6e3 MaTepRR Rcnon1,3y_g 

MeTO.ll OcTporpa,llcKoro. BTopa.sI npoR3BO.llHa.sI BXO.llRT B neifcTBRe 6naro-
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,napH HaJmqmo IlOBepXHOCTHoro qJieHa no BpeMeHH. TaKOH nyTb npHBO,UHT 

K IlOHBJieHHK> CBH3eH BToporo po.na, Ha IlOBepXHOCTH 3THX CBH3eH TeopHH 

3KBHBaJieHTHa TOH, KOTopyK> MO)KHO norryqHTb 6e3 yqeTa IlOBepXHOCTHoro 

qJieHa. B npHJIO)KeHHH C IlOCTpoeHbl KOHq>OpMHO-IlJIOCKHe KOOp.UHHaTbl H 

reHepaTOpbI KOHq>OpMHOH rpynnhl ,UJIH npocTpaHCTBa Po6epTCOHa - y O

Kepa. B npHJIO)KeHHH D HCXOJ.lH H3 KOHq>opMHOH H3OMeTpHH BcerreHHOH 

<PpHJ.lMaHa norryqeH 3aKOH coxpaHeHHH, COOTBeTCTBYK>IUHH TpaHCJIHUHH 

no KOHq>OpMHOMY BpeMeHH J.lJIH MOJ.J;eJIH C KOHq>OpMHhIM CKaJIHpHbIM norreM. 

CoxpaHHK>llleHCH BerrHqHHOH HBJIHeTcH He 3aBHCHIUHH oT BpeMeHH raMHJib

TOHHaH, COBilaJ.J;aK>IUHH C HaHJ.J;eHHblM B MeTOJ.J;e raMHJlbTOHOBOH pe.nyKUHH. 

Ha 3a.m;HTY BblHeCeHbl crre.nyromue pe3yJibTaTbl 

1. Pa3pa60TaHa cxeMa raMHJibTOHOBOH pe.nyKUHH penapaMeTpH3aUHOHHO 

HHBapHaHTHhIX MeXaHHqecKHX CHCTeM, OCHOBaHHaH Ha KaHOHHqecKOM 

npeo6pa3oBaHHH C npOH3BOJ.J;HllleH q>yHKUHeH, HBJIHK>llleHCH pemeHHeM 

ypaBHeHHH faMHJibTOHa - 5!Ko6H. 

2. IlorryqeHbl pe.nyuHpOBaHHble raMHJlbTOHHaHbl J.J;JIH MOJ.J;eJieH q>pHJ.J;Ma

HOBCKOH BcerreHHOH C MaTepHaJibHhIMH HCTOqHHKaMH B BH,Ue OJ.J;HO

pOJ.lHhIX CKarrHpHbIX H CilHHOpHbIX norreH. 

3. IloKa3aHO, qTo coxpaHeHHe raMHJlbTOHHaHa J.J;JIH KOHq>OpMHOH MaTe

pHH HJIH MaCIIITa6Horo q>aKTopa B KOHq>OpMHOM BpeMeHH CBH3aHO C 

KOHq>OpMHOH H30MeTpHeH BcerreHHOH <PpHJ.lMaHa. 

4. Hai.neHo npe.ncTaBrreHHe J.lJIH napaMeTpa Xa66rra H KpacHoro CMeme

HHH B TepMHHaX J.lHpaKOBCKHX Ha6JIK>J.J;aeMhIX B o6o6meHHOM raMHJib

TOHOBOM ~o.nxo.ne J.J;JIH norreBhIX Mo.nerreil BcerreHHOH. 

5. IloKa3aHo, qTo 3BOJIK>UHH KBaHTOBOH BcerreHHOH, onHChIBaeMoH B Tep-
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MHHax onepaTOpOB J.J;HpaKOBCKHX Ha6mo.naeMhIX, COBna.naeT c KJiac

cHqecKOH J.lHHaMHKoi.I. 
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