
0T3biB OcplUI;IIaJibHOfO OITITOHeHTa 

Ha .ZlJiccepTa:u;n:oHHYIO pa6ory Py,IJ,HeBa Brra,IJ,HMHpa ArreKcaH,IJ,poBn:qa 

«IICCJICAOBaHHe HOBbiX 34J4JeKTOB B CTaiJ,HOHapHbiX 

H HCCTaiJ,HOHapHbiX CHCTCMaX HCCKOJibKHX TCJI», 

ITpe,Il,CTaBJieHHYIO Ha COHCKaHHe CTeiTeHII ,Il,OKTOpa cpH3HKO-MaTeMaTn:qecKHX HayK ITO 

ciTe:u;n:arrbHOCTH 01.04.02- TeopeTn:qecKa5I cpn:3n:Ka. 

B ,Il,HCCepTaiJ;HOHHOH pa60Te ITpe,Il,CTaBJieHO HCCJie,IJ,OBaHHe HOBbiX 3cpcpeKTOB B CTaiJ;HOHapHbiX 

H HeCTaiJ;HOHapHbiX CHCTeMaX HeCKOJibKHX KBaHTOBbiX qacTHIJ; B CBepXHH3K03HepreTn:qecKHX 

pe)KHMaX. IJpe,Il,JIO)KeHbi HOBbie cpopMyJIHpOBKH H MeTO,Il,bi perneHH5I CTaiJ;HOHapHbiX H 

HeCTaiJ;HOHapHbiX KBaHTOBOMeXaHn:qecKHX 3a,IJ,aq ,Il,JI5I TpexqaCTifqHbiX CHCTeM B pe)KHMe 6JIH3KOM K 

ecpHMOBCKOH YHHBepcaJibHO~TH H ITapHbiX CTOJIKHOBeHHH OpHeHTHpOBaHHbiX ,Il,HITOJieH ITpH 

CBepXHH3KHX 3HeprH5IX, H MOJieeymrpHbiX HOHOB B ITOJie CHJibHOfO 3JieKTpOMarHHTHOfO HMITYJibCa. 

06a THITa peruaeMbiX ,Il,HCCepTaHTOM 3a,IJ,aq Ba)I(Hbi ,Il,JI5I ITpaBHJibHbiX HHTepiTpeTaiJ;HH H 

ITJiaHHpOBaHH5I 3KCITepn:MeHTaJibHbiX HCCJie,IJ,OBaHHH, ITpOBO,Il,HMbiX B HaCT05II:u;ee BpeM5I, qTO 

OITpe,IJ,eJI5IeT aKryaJibHOCTb TeMbi ,Il,HCCepTaiJ;HH. 

ABTopoM ITorryqeHbi crre,IJ,yiOmn:e Ba)I(Hbie pe3yJILTaThl: 

- pa3pa6oTaH H peaJIH30BaH B BH,IJ,e OTKpbiTOfO ITporpaMMHOfO KO,IJ,a HOBbiH ITO,Il,XO,Il, K ITOCTpOeHHIO 

BbiCOK03cpcpeKTHBHbiX MeTO,Il,OB ITp5IMOfO perneHH5I KBaHTOBOH 3a,IJ,aqn: HeCKOJibKHX TeJI HH)Ke 

TpexqacTn:qHoro ITopora Ha OCHOBe ypaBHeHn:ll: <l>a,IJ,,IJ,eeBa; 

- BITepBbie ITpe,Il,JIO)KeH MeTO,Il, HCITOJib30BaHH5I aCHMITTOTn:qeCKH OITTHMaJibHbiX CeTOK )l,JI5I perneHH5I 

ypaBHeHn:ll: <l>a,I~,,~,eeBa; 

- ITorryqeHbi HOBbie YHHBepcaJibHbie 3aKOHOMepHOCTH ITOBe,IJ,eHH5I Ha6JIIO,IJ,aeMbiX B OKpeCTHOCTH 

,IJ,ByxqacTn:qHoro ITopora ,IJ,JI5I KBaHTOBbiX TpexqacTn:qHbiX cn:cTeM B ecpn:MoBCKOM, yHn:BepcarrbHOM 

pe)KHMe B3aHMO,IJ,eHCTBH5I, TeM CaMbiM ycTaHOBJieHa CB5!3b Me)K,IJ,y ,IJ,BYM5I Ba)I(HbiMH 

TpexqacTn:qHbiMH 3cpcpeKTaMn:: 3cpcpeKTOM Ecpn:MoBa n: rrn:Hn:ell: <l>n:rrrrn:ITca; 

- OITHCaHbi H KJiaCCHcpHIJ;HpOBaHbi cepHH pe30HaHCOB B HH3K03HepreTn:qecKHX CTOJIKHOBeHH5IX 

OpHeHTHpOBaHHbiX ITOJI5IpHbiX MOJieKyrr; 

- OITHCaHO BJIH5IHHe pe30HaHCOB Ha aHH30TpOITHIO pacCe5IHH5I B HH3K03HepreTn:qeCKHX 

CTOJIKHOBeHH5IX OpHeHTHpOBaHHbiX ITOJI5IpHbiX MOJieeyrr; 

- BITepBbie ITpe,Il,CKa3aHO Ha OCHOBe BbiqHCJIHTeJibHOfO 3KCITepn:MeHTa BJIH5IHHe cpa3bi Me)K,IJ,y 

Hecymell: H orn:6aiOI:u;eH Jia3epHOfO HMITYJibCa Ha pe3yJibTaTbi cpOTO,Il,HCCOIJ;HaiJ;HH MOJieKyJI5IpHbiX 

CHCTeM; 

- pa3pa6oTaH MeTO,Il, ITOJiyqeHH5I cpyHKIJ;HH paciTpe,IJ,eJieHH5I cpparMeHTOB peaKIJ;HH cpOTO,Il,HCCOIJ;HaiJ;HH 

ITO CKOpOCT5IM H3 cpyHKIJ;HH paCITpe,IJ,eJieHH5I B KOOp,Il,HHaTHOM ITpe,Il,CTaBJieHHH, He Tpe6yiOI:u;HH 

BbiiiOJIHeHH5I HHTerpaJibHbiX ITpeo6pa30BaHHH; 

- HCCJie,IJ,OBaHbi BOITpOCbi Ha6JIIO,IJ,aeMOCTH cpa30BbiX 3cpcpeKTOB B peaJIHCTHqecKHX CIJ;eHapH5IX 

3KCITepn:MeHTa; 

- BITepBbie ITOCTpoeHa o6mM Teopn:5I BJIH5IHH5I cpa3bi Me)K,IJ,y Hecymell: n: orn:6a10mell: Jia3epHoro 

HMITYJibCa Ha KOHeqHOe COCT05IHHe B3aHMO,IJ,eHCTBYIOI:u;eH C HHM KBaHTOBOH CHCTeMbi. 

,l1;n:ccepTaiJ;H5I COCTOHT H3 BBe,IJ,eHH5I H llieCTH rJiaB. Bo BBe,IJ,eHHH ,IJ,aHO 060CHOBaHHe 

aKryaJibHOCTH pa60Tbi, OITHCaHbi ee IJ;eJIH H 3a,IJ,aqn:, ccpopMyrrn:poBaHbi ITOJIO)KeHH5I, BbiHOCHMbie Ha 



3aJUHT)'. 

ITepBbie TPH rrraBbi noCB5IJUeHbi HH3K03HepreTH:qecKOMY pacce5IHHIO B CHCTeMax ,n;Byx H Tpex 

Terr. 

B nepBoii rJiaBe aBTop o6cy)l(.n;aeT ypaBHeHH5I <I>a.n.n;eeBa, acHMnTOTHqecKoe noBe,n;eHHe HX 

perneHHH, cnoco6bi pe.ll;yKI!HH H ,ll;HCKpeTH3ai!HH C TOqKH 3peHH5I nOCTpOeHH5I 6biCTpbiX 

BbiqHCJIHTeJibHbiX CXeM. ABTOp apryMeHTHpyeT pe,n;yKI!HIO ypaBHeHHH Ha OCHOBe npe,ll;CTaBJieHH5I 

nOJIHOrO YniOBOrO MOMeHTa H ,ll;HCKpeTH3al!HIO Ha OCHOBe 3pMHTOBbiX cnrraifHOB H MeTO,ll;a 

OpTOroHaJibHbiX KOJIJIOKai!HH. LJ:rr5I nOCTpOeHH5I 6biCTpoif H:Tepal!HOHHOH CXeMbi perneHH5I 

ypaBHeHHH aBTOp npe,n;rraraeT HCnOJib30BaTb npaBOe npe,n;o6ycrraBJIHBaHH:e ,ll;HCKpeTH30BaHHbiX 

CHCTeM ypaBHeHHif <I>a.n.n;eeBa, no.n;o6Hoe nepexo.n;y OT .n;mp<):>epeHI!HaJibHbiX ypaBHeHHif .n;rr51 

KOMnOHeHT BOJIHOBOH <):>yHKI!HH K HHTerparrbHbiM ypaBHeHH5IM Ha HCTOqHHKH, qTO n03BOJI5IeT 

CyiUeCTBeHHO COKpaTHTb o6rraCTb npOCTpaHCTBa, B KOTOpoif CTpOHTC5I peiiieHH:e. Ba)l(HbiM 

HOBOBBe,ll;eHH:eM 5IBJI5IeTC5I HCnOJib30BaHH:e aCHMnTOTH:qecKH OnTHMaJibHbiX CeTOK, KOTOpbie 

n03BOJI5IIOT He TOJibKO ynpOCTHTb npOI!e.n;ypy Bbi6opa napaMeTpOB .ll;HCKpeTH3ai!HH ypaBHeHHH, HO 

H 3aMeTHO nOBbiiiiaiOT TOqHOCTb peiiieHH5I 3a,n;aqH: TpeX TeJI. 

Bo BTopoii: rJiaBe onHcaHo npHMeHeHHe pa3BHTbiX B nepBoif rrraBe MeTo.n;oB np51Moro 

peiiieHH5I 3a,n;aqH: Tpex TeJI K 3TaJIOHHOH CHCTeMe, B KaqecTBe KOTOpoif Bbi6paHa CHCTeMa Tpex 

aTOMOB reJIH5I. f1o,n;po6HO paCCMOTpeH BOnpoc 0 Heonpe,n;eJieHHOCTH, BHOCHMOH B nOTeHI!HaJI 

norpeiiiHOCT5IMH <):>yH,n;aMeHTaJibHbiX KOHCTaHT. ABTOp o6pamaeT BHHMaHH:e Ha paHee HeH3BeCTHbiH 

<):>aKT: ,ll;JI5I nOTeHI!HaJIOB, 3a,ll;aHHbiX B e,n;HHHI!aX TeMnepaT)'pbi, 3aMeTHYIO norpeiiiHOCTb BHOCHT 

nOCT05IHHM bOJlbl!MaHa, ,ll;JI5I HeKOTOpbiX IIIHpOKO HCnOJib3yeMbiX nOTeHI!HaJibHbiX MO,n;erreif 

aBTopaMH YKa3biBaeTC5I 3HaqeHHe, cymecTBeHHO OTJIHqaiOIUeec5I oT peKoMeH.n;oBaHHoro CODATA 

(KOTOpoe TaK)l(e nepHO,ll;H:qecKH 06HOBJI5IeTC5I), qTO MO)l(eT npHBO,ll;HTb K 3aMeTHOMy pa3JIH:qHIO B 

pe3yrrbTaTax ,n;Byx- H TpexqacTHqHbiX pacqeTOB. PearrH30BaHHa5I aBTopoM cxeMa perneHH5I 3a,n;aqH 

KOppeKTHa, pe3yJibTaTbi ee npHMeHeHH5I o6ecneqH:BaeT O)l(H,ll;aeMyiO BbiCOKYIO TOqHOCTb pacqeTOB 

H corrracyiOTC5I C ,n;pyrHMH H3BeCTHbiMH pe3yJibTaTaMH. Ha OCHOBe OpHrHHaJibHOH 

BbiqHCJIHTeJibHOH CXeMbi aBTOp HCCJie.n;yeT KOppeJI5II!HH Me)l(.n;y 3HeprHeif CB513H TpexqacTH:qHOH 

CHCTeMbi H ,ll;JIHHOH pacce5IHH5I qaCTHI!bi Ha CB513aHHOH nape, aHaJIOrHqHbie JIHHHH <l>HJIJIHIICa. 

ITorryqeHbi HOBbie YHHBepcarrbHbie cooTHOIIIeHH5I .n;rr5I 3THX BeJIHqHH, .n;eMOHCTPHPYIOIUHe CB513b 

JIHHHH <l>HJIJIHnca C 3<):><):>eKTOM E<):>HMOBa. 3TH COOTHOIIIeHH5I HHTeprrpeTHpyiOTC5I B paMKaX 

.ll;BYXIIOJIIOCHOH MO,ll;eJIH B3aHMO,ll;eHCTBH5I, IIpHBO,ll;5ITC5I HOBbie, HeH3BeCTHbie paHee 

3aKOHOMepHOCTH. 

B TpeTheii rJiaBe Hccrre.n;yeTC5I .n;ByxqacTHqHoe pacce5IHHe opHeHTHpoBaHHbiX rrorr5IpHbiX 

Morreeyrr. Ha ocHoBe rro.n;xo.n;a, no.n;o6Horo rHrrepc<):>epHqecKoMy a.n;Ha6aTH:qecKoMy 

rrpe,n;cTaBrreHHIO, rrpe,n;cKa3aHbi H KrraccH<):>HI!HpoBaHbi yHHBepcarrbHbie cepHH rroporoBbiX 

pe30HaHCOB. 06Hapy)l(eHa HeH3BeCTHM paHee CB513b Me)l(.ll;y aHH30TpOIIHeif pacce5IHH5I H 

BeJIH:qHHOH ceqeHH5I pacce5IHH5I, o6yCJIOBJieHHa5I HaJIHqHeM OKOJIOnoporOBbiX pe30HaHCOB. 

ITpe,n;JIO)l(eH no.n;xo.n; K 3KcrrepHMeHTaJibHOMY Ha6rriO,n;eHHIO rrpe,n;cKa3aHHbiX cepHH: pe3oHaHCOB. 

rJiaBhl 4 H 5 IIOCB5IJUeHbi IIpOI!eCCaM <):>oTO,ll;HCCOI!Hai!HH MOJieKyrr5IpHOrO HOHa BO,ll;Opo,n;a B 

none CHJibHoro KopoTKoro rra3epHoro HMrryrrbca. B qeTBepToii: rJiaBe aBTopoM 

rrpo,n;eMOHCTpHpOBaHa CB513b Me)l(,ll;y BOJIHOBOH <):>yHKI!HH B rrpoeKTHBHbiX KOOp,ll;HHaTaX H BOJIHOBOH 

<):>yHKI!Heif B HMIIYJibCHOM rrpe,ll;CTaBJieHHH. 3TO COOTHOIIIeHH:e II03BOJI5IeT rrorryqaTb pacrrpe,n;erreHH:e 



---------------------------------- -

cpparMeHTOB peaKU1111 ITO 11MIIynhCaM Haiip5IMYIO 113 cpyHKU1111 IInOTHOCTI1 KOHeqHOrO COCT05IHI15I, He 

rrp116era5I K rrpeo6pa30BaHI15IM BOnHOBOH cpyHKU1111. I1onyqeHHOe COOTHOilleHI1e 11CIIOnh30BaHO ,n:n5I 

11CCne,n:oBaHI15I cpOTO.ll:I1CCOU11aU1111 MOneKYn5IpHoro 110Ha BO,n:opo,n:a B none KOpOTKOrO CHnhHOrO 

na3epHoro 11Mrrynhca. BrrepBhie rroKa3aHa qyBCTBI1TenhHOCTh KOHeqHoro cocT05IHI15I K cpa3e 

11Mrrynhca. B DHTOH rJiaBe rrpo,n:On)l(aeTC5I 11CCne,n:oBaHI1e Bni15IHI15I cpa3hl Me)K.ny Hecymeii 11 

Orl16aiOIIIeH na3epHOro 11MIIynhCa C TOqKI1 3peHI15I B03MO)I(HOCTI1 Ha6niO,n:eHI15I TaK11X 3cpcpeKTOB B 

pearri1CTI1qeCKOM CUeHap1111 3KCIIep11MeHTa. I10Ka3aHO, qTo HeKorepeHTHOCTh HaqaJihHOro 

COCT05IHI15I 11 KOHeqHOCTh cpOKYCHOrO 06beMa 3aTpy,n:H5IIOT Ha6niO,n:eHI1e 3cpcpeKTa B YriiOBOM 

pacrrpe,n:eneHI111 cpparMeHTOB peaKU1111, B TO )l(e BpeM5I 3cpcpeKT MO)I(eT Ha6niO,n:aThC5I B 

pacrrpe,n:eneHI111 cpparMeHTOB peaKU1111 ITO 3Hepr1111. 

DmBa 6 rrocB5IIIIeHa Teop1111 Bni15IHI15I cpa3hi Me)l(.ny Hecymeii 11 om6aiOmeii na3epHoro 

11MrrynhCa Ha KOHeqHoe COCT05IHI1e B3ai1MO,n:eHCTBYIOIIIeH C HI1M KBaHTOBOH CI1CTeMhl. I1epexo,n: K 

ypaBHeH115IM C ,n:ByMepHhiM BpeMeHeM o6ecrreqi1BaeT B03MO)I(HOCTh 11CKniOqi1Th cpa3y 11MIIynhCa 113 

ypaBHeHI1H rryTeM rrpe,n:cTaBneHI15I BOnHOBOH cpyHKU1111 B Bl1,n:e cyrrepii0311U1111 KOMIIOHeHT, 

OTBeqaiOIII11X 06MeHy pa3nl1qHoro KOnl1qecTBa cpOTOHOB Me)l(.ny CI1CTeMOH 11 11MrrynhCHhiM IIOneM. 

3aBI1CI1MOCTh BOnHOBOH cpyHKU1111 OT cpa3bl BOCCTaHaBni1BaeTC5I 113 TaKOro rrpe,n:cTaBneHI15I IIpOCThiM 

YHI1TapHhiM rrpeo6pa30BaHI1eM. 3TO ,n:aeT B03MO)I(HOCTh 11HTeprrpeTaU1111 ni06hiX cpa30BhiX 

3cpcpeKTOB KaK 11HTepcpepeHU1111 KOMIIOHeHT, OTBeqaiOIII11X O.ll:HOMY KOHeqHoMy COCT05IHI1IO IIOCne 

06MeHa pa3nl1qHhiM q11cn0M cpOTOHOB. I1pe,n:nO)I(eHHOe IIOCTpOeHI1e 11nniOCTp11pyeTC5I Ha IIp11Mepe 

,n:ByxypOBHeBOH CI1CTeMhl B 11MIIynhCHOM none. 3Ta IIpOCTM MO,n:enh Il03BOn5IeT rrorryqi1Th 

KaqeCTBeHHhie ycnOBI15I Ha6niO,n:aeMOCTI1 cpa30BhiX 3cpcpeKTOB. I10Ka3aHO, qTO ,n:n5I 11X II05IBneHI15I 

He,n:OCTaToqHo MaJIOH ,n:ni1TenhHOCTI1 11MIIynhCa KaK TaKOBOH, HO Tpe6yeTC5I 11 ero BhiCOKM 

11HTeHCI1BHOCTh. C ,n:pyroii CTOpOHhi, IIOKa3aHO, qTO 3aMeTHhie cpa30Bhle 3cpcpeKThl MOryT 

Ha6niO,n:aThC5I 11 ,n:n5I OTHOCI1TenhHO ,n:ni1TenhHhiX 11MIIynhCOB. 

I1p11Be,n:eHHhie B .ll:I1CCepTaU1111 pe3ynhTaThi XOpOillO 060CHOBaHhi, 11MeiOT BhiCOKYIO HayqHyiO 

UeHHOCTh, BhiHeCeHHhie Ha 3aiii11TY IIOnO)I(eHH5I 5IBn5IIOTC5I HOBhiMI1 11 orry6ni1KOBaHhl B 14 pa6oTaX 

B )l(ypHarrax 113 I1epeqH5I rrep110,n:l1qecKI1X HayqHhiX )l(ypHanoB, peKoMeH.nyeMhiX BAK P<l>. 

AKTYaJihHOCTh pa60Thl 11 ee rrpaKTI1qecKa5I 3Haq11MOCTh IlO.ll:TBep)l(.naeTC5I MHoroql1cneHHhiMI1 

CChiJIKaMI1 Ha CTaThl1 aBTOpa B Be.nyiii11X Me)l(,n:yHapo,n:HhiX )l(ypHanax. 

Pa3pa6oTaHHhie 11 peani130BaHHhie aBTopoM MeTO.ll:hi rrp5IMOro pellleHI15I cTaU110HapHhiX 11 

HeCTaU110HapHhiX KBaHTOBOMeXaH11qeCKI1X 3a,n:aq II03BOnl1nl1 eMy rrorryqi1Th HOBbie Ba)I(Hbie 

cp11311qecKHe pe3ynhTaThi. K TaK11M pe3ynhTaTaM cne.nyeT OTHeCTI1 o6Hapy)l(eH11e HOBhiX 

3aKOHOMepHOCTeH, CB5I3hiBaiOIII11X OKOnOIIOpOrOBhie Ha6niO,n:aeMhie ,n:n5I KBaHTOBhiX CI1CTeM Tpex 

Ten B pe)l<HMe, 6ni13KOM K ecp11MOBCKOH YHI1BepcarrhHOCTI1, rrpe,n:cKa3aHI1e YH11BepcarrhHhiX cep11ii 

rroporoBhiX pe30HaHCOB B CTOnKHOBeHI15IX Op11eHT11pOBaHHhiX .L1:11IIOneii, rrpe,n:CKa3aHI15I Bni15IHI15I 

cpa3hl Me)l(.ny Hecymeii 11 om6aiOIIIeH na3epHoro 11MrrynhCa Ha cpOTO.ll:I1CCOU11aU11IO MOneKyn 

(rrorryqi1Bllll1e 3KCIIep11MeHTanhHOe IIO.ll:TBep)l(,n:eHI1e ), IIOCTpOeHI1e TeOp1111 Bni15IHI15I cpa3hl Me)l(.ll:y 

Hecymeii 11 Orl16aiOIIIeH Ha KOHeqHoe COCT05IHI1e CI1CTeMhi, B3ai1MO,n:eHCTBYIOIIIeH C KOpOTK11M 

3neKTpoMarHI1THhiM 11MrrynhCOM. 

3aMeqauuH 

1) Mo,n:11cp11U11pOBaHHM ni1HI15I <l>11nn11rrca rrpime,n:eHa TOnhKO ,n:n5I TO)I(,n:ecTBeHHhiX 6o30HOB. 

Cne,n:oBano 6hi ee IIOCTp011Th 11 ,n:n5I .npyroro paccMaTp11BaeMoro crryqax HeTO)I(,n:eCTBeHHhiX qaCT11U. 



2) B CTOJIKHOBeHIUIX .Z:UHIOJihHhiX MOJieKyJI L{JUI peryllilpH3aUHH HCIIOJih30BaHa TOJihKO IIpOCTeHIIIM 

Mo.uenh ")l(eCTKoH: cTeHKH" . I1HTepecHo BhrnCHHTh, HaCKOJihKO rrpe.ucKa3aHH51 yHHBepcanhHoH: 

cepHH pe30HaHCOB 3aBHC51T OT Bhi6opa HMeHHO TaKOH MO,UeJIH. 

3) Cne.uoBano 6hi yKa3aTh, KaK rrpe.uno)l(eHHa51 TeopH51 <):>a3hi Me)l(.uy HecymeH: 11 om6aiOmeH: 

OIIHChiBaeT ,UpyrHe 51BJieHH51, qyBCTBHTeJihHhie K <):>a3e: reHepaUH51 rapMOHHK, H30MepH3aUH51. 

BhiCKa3aHHhie 3aMeqaHH51 He CHH)l(aiOT BhiCOKoH: oueHKH JJ:HccepTaUHOHHoH: pa6oThi. 

.[I,HCCepTaUH51 51BJI51eTC51 3aKOHqeHHOH HayqHO-HCCJie,UOBaTeJihHCKOH KBaJIH<j:>HKaUHOHHOH 

pa60TOH, BhiiiOJIHeHHOH Ha BhiCOKOM HayqHOM ypOBHe H YJJ:OBJieTBOp51eT BCeM Tpe6oBaHH51M 

«I1ono)l(eHH51 o rropHJJ:Ke rrpHcy)l(JleHH51 yqeHhiX cTerreHeH:», YTBep)l(JJ:eHHoro IToCTaHoBneHHeM 

ITpaBHTeJihCTBa PoccHH:cKoH: <De.uepauHH .N2842 oT 24 ceHT516p51 2013 ro.ua, rrpeJJ:b51BJI51eMhiX K 

JJ:HccepTaUHHM Ha coHcKaHHe yqeHoe cTerreHH JJ:OKTopa HayK, a ee aBTop - Py.uHeB Bna,UHMHp 

AneKCaH,UpOBHq - 3aCJIY)l(HBaeT IIpHCY)l(JJ:eHH51 eMy HCKOMOH yqeHOH CTerreHH ,UOKOTOpa <j:>H3HKO­

MaTeMaTHqeCKHX HayK 110 CIIeUHaJihHOCTH 01.04.02- TeopeTHqecKa51 <j:>H3HKa. 

O<):>HUHaJihHhiH: orrrroHeHT 

BeJJ:YIUHH HayqHhiH COTPYJJ:HHK Jia6opaTOpHH TeopeTHqecKoH: <j:>H3HKH 

HM. H. H. Eoroni06oBa, 06beJJ:HHeHHoro HHCTHzyTa 51,UepHhiX Hccne.uoBaHHH:, 

,UOKTOp <j:>H3HKO-MaTeMaTHqecKHX HayK, rrpo<):>eccop 

HHCTHzyTa 51,UepHhiX HCCJie,UOBaHHH 
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