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oqnu-lHCl.llbHOro onnoHeHTa AOicropa cpH3HKO-MaTeMan1qecKHx Hayi< AnTaikKoro Mwxawna 

BHKTOpOBHqa Ha AHCCepTClQHIO ,ll;OJIOBOBOH 0KCaHbl AneKCaffApOBHbl Ha TeMy: «Pacce.SIHHe 

H CB.Sl3aHHbie COCTO.SIHIDI B MaJioqacTHqHbIX TIJiaHapHbIX AHTIOJibHbIX KBaHTOBbIX CHCTeMax», 

npeACTaBJieHHyID Ha COHCKaHHe yqeHOH CTeneHH K~aTa cpH3HKO-MaTeMaTHqecKHX Hayi< 

no cneqHaJibHOCTH 1.3.3 TeopeTwqecKa.SI cpH3HKa. 

A1nyaJihHOCTb TeMbI. ,IJ;wccepTaQIDI 0. A. ,IJ;onososoii nocB.SII.l\eHa aHaJIHTHqecKoMy H 

qwcJieHHOMY HCCJieAOBaHHIO HepeJI.SITHBHCTCKHX KBaHTOBbIX CHCTeM, KOTOpbie MOfYT 6bITb 

OTIHCaHbl B npH6JIIDKeHHH . AffTIOJib-AHTIOJibHOfO B3aHMOAeHCTBH.SI. 11HTepecy K 9THM 

HCCJieAOBaHIDIM cnoco6cTBOBaJIH 9KCnepHMeHTbl c 3axBaTOM H OXJIIDK,[\eHHeM aTOMOB H 

MOJieeyJI B Jia3epHbIX H MarHHTHbIX TIOJI.SIX, OTMeqeHHbie HeCKOJibKHMH Ho6eJieBCKHMH 

npeMIDIMH. XoJIOAHbie ra3bI, BKJIIOqa.SI ra3bI noJI.SipHbIX MOJieKyJI o6n~al01.l\HX 

3HaqHTeJihHbIM AHTIOJihHhIM MOMeHTOM, HBJI.SIIOTC.SI YA06HbIM o6'beKToM AJI.SI wccJieAOBaHIDI, 

KaK B TeopeTHqecKOM, TaK H B 9KCnepHMeHTaJibHOM OTHOIIIeHHH. 

B npaKTHqeCKHX npHJIO:>KeHH.SIX, MaHHTIYJIHpOBaHHe KBaHTOBbIMH COCTO.SIHIDIMH aTOMOB 

H MOJieKyJI, HaxOA.SII.l\HXC.SI B Y3Jiax OTITHqecKOH peIIIeTKH, CB.Sl3aHO c TIOCTpOeHHeM 

MaCIIITa6wpyeMOH TeXHOJIOfHH KBaHTOBbIX BblqHcJieHHH, H npeACTaBJI.SieT co6oii (KBa3H) 

TIJiaHapHyID 3~aqy. TeMa AHCCepTaQHH .SIBJI.SleTC.SI aKTYaJibHOH TIOCKOJibKY B HeH pa3BHTbl 

MaTeMaTHqecKHe MeTOAbI H qwcJieHHbie anropHTMbl AJI.SI peIIIeHIDI HMeHHO TaKHX 3~aq. 

CTOJIKHOBeHH.SI MOJieKyJI s cnoe nnaHapHoii JIOBYIIIKH MOAeJIHPJIOTC.SI ABYMepHoii 

AHHaMHKOH MOJieKyJI. B CHJIY Hepa3JIHqHMOCTH qaCTHQ H MaJIOfO paCCTO.SIHIDI Me:>KAY HHMH, 

3~aqa pacce.SIHH.SI HBJIHeTC.SI CYI.l\eCTBeHHO KBaHTosoii ABYMepHoii 3~aqeif, xoT.SI caMH 

AHTIOJibHbie MOMeHTbI ne:>KaT BHe TIJIOCKOCTH pacce.SIHIDI. YpasHeHIDI, nonyqalOI.l\HecH npH 

TaKOM OTIHCaHHH, KaK npaBHJIO, He HMelOT aHaJIHTHqecKoro peIIIeHH.SI H AJI.SI . HHX 

HCTIOJib3yIDTC.SI qwcJieHHbie MeTOAbI. 

B HaCTO.SII.l\eH AHCcepTaQHOHHOH pa6oTe o6Hapy:>KeHa CHJibHa.SI yrnosa.SI 3aBHCHMOCTh 

AHcpcpepeHqHaJibHhIX ceqeHHH pacce.SIHH.SI KaK AJIH cnyqa.SI cpepMHOHOB, TaK H AJI.SI 6o30HOB. 

Bnepsbie noKa3aHo, ~o AH<l:>cpepeHQHaJihHoe ceqeHHe pacce.SIHIDI 6o30HOB ( cpepMHOHOB) B 

TIJIOCKOCTH, B OTCYTCTBHe pe30HaHCOB, paCTeT (y6hrnaeT) c yMeHbIIIeHHeM 9HeprHH. ,lJ;aHHbIB 

9cpcpeKT OTcyrcrsyeT B HH3K09HepreTHqecKOM npeAeJie TpexMepHOH TeOpHH. Ilo 9TOH 

npwqwHe nonyqeHHhie s pa6oTe TeopeTwqecKHe pe3yJibTaTbI npeACTaBJI.SIIOT HHTepec AJI.SI 

9KCnepHMeHTaJibHOH nposepKH. 

CTeneHb o6ocHOBaHHOCTH Ha}"IHblX DOJIO>KeHHH, BblBOAOB H peKOMeHAaQHH, 

ccl>OPMYJIHpOBaHHblX B AffCCepTaQHH. 06oCHOBaHHOCTb HayqHbIX TIOJIO)KeHHH H BbIBOAOB, 

ccpopMyJIHpOBaHHbIX B AHCCepTaQHH O.A. ,ll;OJIOBOBOH, OCHOBaHa Ha HCTIOJib30BaHHH 
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KJiacc11:qecKHX H3BeCTHblX MeTO,ZJ;OB H TIOCTpOeHHH q11:cneHHblX anropHTMOB. B p;HCCepTaqHH 

TipHBep;eHbl TIOp;po6Hbie H TIOCJiep;oBaTeJibHbie BbIKJiap;KH. 

~OCTOBepHOCTb H HOBH3Ha HCCJieAOBaHHH, nonyqeHHbIX pe1yJ1bTaTOB, BbIBOAOB H 

peKOMeHAaJ.\HH, c«lmpMy JIHpOBaHHbIX B AHCcepTaJ.\HH. 

~OCTOBepHOCTb pe1yJ1bTaTOB TIO,ZJ;TBep)l(,IJ.aeTCSI HX COOTBeTCTBHeM H3BeCTHbIM 

Tipep;CTaBJieHHSIM 0 xapaKTepe SIBJieHHH B HCCJiep;yeMblX o6beKTax H KaqecTBeHHbIM 

COBTiap;eHHeM c pe3yJibTaTaMH 3KCTiepHMeHTOB, a TaIOKe cornacHeM c pe3yJibTaTaMH p;pyrHx 

TeopeTffqeCKHX pa6oT TIO p;aHHOH TeMaTHKe. 

Tipep;CTaBJieHHaSI pa6oTa cop;ep.>KHT p.srp; HOBblX pe3yJibTaTOB, 113 KOTOpbIX Ha11:6onee 

3HaqHMbIMH SIBJISllOTCSI cnep;ylOII..\He: 

1. l1ccnep;oBaHbl CBSl3aHHbie COCTOSIHHSI ToqeqHoH KBaHTOBOH qacTHQbl B TIOJie 

ABYMepttoro p;MTIOJI.sr. AHH30TpOTIHSI TIOTeHqHana B3aHMop;eiicTBHSI TipHBO,ZJ;HT K CBSl3H 

cocTOSIHHH c pa3JIHqHhIM yrnOBhIM MOMeHTOM. Pe3ynhTaTh1 qffCJieHHoro perneHHSI 

COOTBeTCTByIOII..\ero ypaBHeHHSI lllpep;MHrepa p;1ISI ypOBHeH 3HeprHH H sepOSITHOCTeH 

pa3JIHqHhIX cocTOSIHHH xoporno cornacywTc.sr c aHanHTHqecKHMH perneHHSIMH, 

TIOJiyqeHHbIMH p;pyrHMH aBTOpaMH TIPH OTCYTCTBHH oqeHOK TOqttOCTH perneHHSI. 

BbITIOJIHeHHhie B p;11ccepTaqHH pacqeTbl c TIOMOII..\hlO TIOCTpOeHHOro anropHTMa c H3BeCTHOH 

oqeHKOH TOqHOCTH BOCTIOJIHSllOT 3TO Tipo6eJI. 

2. qHCJieHHO HCCJiep;OBaHO BJIHSIHHe KOpOTKOp;eiicTBYIOII..\ero TIOTeHqHana 

B3aHMOp;eHCTBHSI Ha B03HHKHOBeHHe pe30HaHCOB TIPH aHH30TpOTIHOM ,ZJ;HTIOJibHOM pacce.srHHH. 

l1CTIOJib30BaHHe p;Byx pa3JIHqHblX KOpOTKOp;eiicTByIOII..\HX TIOTeHQHaJIOB - JleHHapp;a-~OHCa 

H .>KeCTKOH CTeHKH - TipHBO,ZJ;HT K CXO,ZJ;HbIM pe3yJibTaTaM, He TOJibKO TIO cpopMe pe30HaHCOB, 

HO 11 TIO 3HaqeHHSIM ceqeHHSI pacce.srHH.sr. Pe3yJihTaThI TOqfforo qffCJieHHoro pacqeTa xoporno 

cornacywTCSI c aHaJIHTHqecKHMH pe3yJihTaTaMH, TIOJiyqeHHbIMH B 6opHOBCKOM 

TipH6JIH.>KeHHH p;pyrHMH aBTOpaMH, H rOBOpSIT 0 xoporneii TipHMeHHMOCTH TIOTeHqHana 

.>KeCTKOH CTeHKH K p;aHHOMY KJiaccy 3ap;aq. 

3. B HH3K03HepreT11qecKoM H BhICOK03HepreT11:qecKoM Tipep;enax p;MTIOJib-p;HTIOJihHoro 

pacce.srHHSI oTipep;eneHhI TioporoBhie 3HaqeHHSI pa,D;Hyca KOpOTKOB3aHMop;eiicmywll\ero 

TIOTeHqHana, HH.>Ke KOTOporo Ha6n10p;aeTCSI B03HHKHOBeHHe pe30HaHCOB. PaccqHTaH 

Kp11:rnqecKHH yron HaKJIOHa op;Horo H3 p;HTIOJieH, KaK <PYHKqHSI yrna HaKJIOHa BTOporo 

,ZJ;HTIOJISI, TIPH TipeBbIIIIeHHH KOTOporo B03HHKalOT pe30HaHCbl. 

Hayqean HOBH3Ha TIO,ZJ;TBep.>Kp;aeTCSI 6 CTaThSIMH B peqeH3HpyeMblX HayqHhlX .>KypHanax, 

HHp;eKc11:pyeMhIX Web of Science WHJIH Scopus 11 BXO,ll;Slll\HX B TiepeqeHh BAK 11 20 

BhicryIIJieHHSIMH Ha pOCCHHCKHX H Me.>Kp;Yffapop;HblX KOHcpepeHqHSIX, HayqHhlX CeMHHapax. 
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3Ha1.IHMOCTb paOOTbl. PeKOMeHAaQHH no HCDOJib30BaHHIO pe1y11bTaTOB H BblBOAOB 

AffCCepTaquu. 3Hatrn:MOCTh Hayq:Hoii pa6oThI O.A. ,D;onoaoaoli 3aKmoqaeTC.SI B TOM, qTo e10 

CMOAeJIMpOBaHhl CTOnKHOBeHM.SI non.SipHbIX MoneKyn B cnoe AHCKOnOA06HOM noByIIIKl1 c 

Mcnonh30BattMeM ABYX npoH3BOnhHO HanpasneHHhIX AHnoneii. B AMCcepTaQMM MccneAOBaH 

cnyqaii, KOfAa ABa AMnonbHbIX MOMeHTa He orpaHlfqeHbl pacnonO)KeHMeM B nnoCKOCTlf 

pacce.SIHM.SI. IlonyqeHHhie B pe3ynhTaTe qlfcneHHhIX pacqeToB xapaKTepHCTHKH pacce.SIHH.SI 

npOH3BOnhHO opHeHTHpOBaHHbIX 6030HOB If cpepMHOHOB MOfYT 6b1Tb nepecqlfTaHbl An.SI 

napaMeTpos umpoKoro Knacca non.SipHbIX Moneeyn. 06Hap~eHHbie oTnlfqH.SI 

3HepreTMqecmx 3aBMCMMOCTeii AHcpcpepeHQMMhHoro ceqeHH.SI pacce.SIHH.SI B rrnocKOCTM 

6o30HOB ( cpepMHOHOB) OT TpexMepHoro cnyqa.SI npeACTaBn.SIIOT lfHTepec An.SI 

3KcnepHMeHTanhHOM nposepm. 

C0Aep>1<aeue AffCCepTaquu. 

,ll;MccepTaQMOHHa.SI pa6oTa M3nO)KeHa Ha 100 cTpaHMQax, COAep)KHT 28 pHcyttKOB M 5 

Ta6nMQ. Pa6oTa BKnJOqaeT BBeAeHMe, ofoop nITTepaTypbI, TPM rnaBbl OCHOBHOfO TeKCTa, 

3aKnJOqeHMe, cnMCOK ny6nMKaQMM aBTOpa no TeMe AMCCepTaQlflf lf3 9 HaMMeHOBaHMM, If 

cnMCOK QMTHpyeMOM nMTepaTYPhl, COAep)Kall\MM 106 HaMMeHOBaHMM. K pa6oTe npHnO)KeH 

aBTOpecpepaT Ha 25 crpaHMQax, KOTOpbIM AOCTaToqHo nonHO OTpa)KaeT OCHOBHbie 

pe3ynhTaTbI pa6oTbI. 

Bo BBeAeHMM o6ocHoBaHa aKTyanhHOCTh pa6oTbI, ee Hayti:Ha.SI HOBM3Ha, M ee CB.SI3h c 

TeXHonorH.SIMM oxn~eHH.SI HeiiTpanbHhIX aTOMOB, onpeAeneHhI qenM M 3aAaqlf pa6oThI, 

onMCaHbl ee B03MO)KHble npMnO)KeHM.SI K npo6neMaM C03AaHIDI MaCIIITa6HpyeMoro 

KBaHTOBOfO KOMnhIOTepa, ccpopMynHpoBaHbl nono)KeHH.SI, BbIHOCMMhie Ha 3all\ITTY. 

Ilepsa.SI rnasa AMCcepTaQMM MMeeT BBOAHhIM xapaKTep. B Heii M3nO)KeHhI 

MaTeMaTMqecme MeTOAhI peIIIeHM.SI ypaBHeHH.SI IIIpeAMHrepa An.SI KBaHTOBOM qacTMQhI B 

none ABYMepHoro AMITOn.SI. IlpeAflO)KeHHhIM aBTopoM qlfcneHHhIM anropHTM peIIIeHH.SI 

ABYMepHoro ypasHeHM.SI IIIpeAHHrepa Mcnonh3yeT AHCKpeTM3aQMIO no yrnosoii KOOPAMHaTe 

M MHTepnon.SIQMIO no p~anhHoii. 3To CBOAMT peIIIeHMe YIII K 3aAaqe lliTYPMa-JIMysMnn.SI 

An.SI cMcTeMhI o6bIKHOBeHHhIX AHcpcpepeHQMMhHhIX ypasHeHMM. IlpHBOAHTC.SI cpaBHeHMe 

pe3ynhTaToB Mcnonh30BaHH.SI npeAflO)KeHHoro anropHTMa c pe3ynhTaTaMM APyrMx aBTopos 

Afl.SI peIIIeHMe ABYMepHoii 3aAaqlf ABlf)KeHH.SI KBaHTOBoii qacTHQhI B none AMnon.SI. 

Bo BTopoii rnase pa3BITTO TeopeTMqecKoe onMcaHMe ABYMepHoro pacce.SIHH.SI AByx 

npoH3BOnhHO HanpasneHHhIX AMnoneii, onpeAeneHa o6nacTh npHMeHMMOCTM 3Toro 

npH6nlf)KeHH.SI, pa3pa6oTaH qlfcneHHhrn anropHTM peIIIeHM.SI 3aAaqlf pacce.SIHH.SI. B KaqecTBe 

KOHKpeTHbIX npHMepoB, npHBeAeHhl pacqeThl pacce.SIHH.SI An.SI cnyqaeB, KOfAa lf30TpOnHa.SI 

(KopOTKOAeMCTBYJOI.l\a.SI) qacTb noTeHQMana B3aMMOAeMCTBlf.SI onMCbIBaeTC.SI (a) 6eCKOHeqHo 

BhICOKoii noTeHQMMbHoii cTeHKoii, (b) noTeHQManoM JieHHapAa-,ll;)KOHca (6-12). B KaqecTBe 
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op11rMHaJihHoro pe3ynhTaTa npe,n;cTaaneHo 3Ha1.1eH11e KpMTM1.1ecKoro yrna HaKnoHa ,n;11noJU1, 

npM AOCTIDKeHMM KOTOporo IlOTeHQMaJI B3aMMO,n;eikTBIDI MeIDleTCH c OTTaJIKMBaIOrqero Ha 

npMTHfMBaIOI.qMH. 

B TpeTbeH rnaae M3flO)KeHhI ocHOBHhie pe3ynhTaThI aaTopa, nonyqeHHhie TIYTeM 

trncneHHOfO perneHMH KBaHTOBOH 3a,n;a1.111 pacce.HHIDI ,n;ayx npOM3BOflbHO HanpaaneHHhIX 

,n;11noneii. IlapaMeTpbl Bhll.IMCneHMH COOTBeTCTBYIOT CTOniffiOBeHMIO ,n;ayx YnhTpaxono,n;HhIX 

IlOllilpHbIX MOneKyn B ,n;ayx npocTpaHCTBeHHhIX M3MepeHMHX. B Ka1.1ecme B03MO)KHOH 

qm3Ml.leCKOH peaJIM3aQMM TaKoro pacceHHMH B AMCCepTaQMM ynOMMHaIOTCH 3KCnepMMeHTbl c 

pacceHHMeM MoneKyn 23Na87Rb . ~ MaJihIX 3HeprMH CTOflKHOBeHMH o6Hap~eHa CMnhHaH 

3aBMCMMOCTb nonHoro ce1.1eHMH pacce.siHIDI OT KOpOTKo,n;eHCTByIOI.qeH qacTM IlOTeHQMaJia 

B3aMMo,n;eiiCTBIDI. Onpe,n;eneHhI pa3n111.1ID1 B 3aBMCMMOCTM ce1.1eHMH pacceHHIDI OT 3HeprMM 

npM pa3nMl.IHhIX yrnax HaKnOHa ,n;Mnoneii no OTHOIIIeHMIO K HOpMaJIM K nnOCKOCTM 

pacce.HHIDI. Ilpoae,n;eHO TeopeTMl.leCKOe MCCne,n;oBaHMe B03HMKHOBeHIDI pe30HaHCOB B 

AMTIOflh-,n;MilOflhHOM pacce.HHMM, OT,n;enhHO AflH 6o30HOB M cpepMMOHOB. IlonyqeHhl 

3aBMCMMOCTM ,n;McpcpepeHQMaJihHbIX ce1.1eHMH pacce.HHMH OT B3aMMHOfO pacnono)KeHIDI 

,n;11noneii. Ilpo,n;eMOHCTpMpOBaHO cornacMe npoae,n;eHHhIX pac1.1eTOB c MMeIOI.qMMMCH 

pe3ynhTaTaMM, nonyqeHHhIMM ,n;pyrMMM aBTOpaMM. 

B 3aKnIOl.leHMM KpaTKO ccpopMynMpOBaHbl OCHOBHbie pe3ynhTaTbl pa60Tbl. 

3aMeqauun. 

IlonO)KMTenhHO OQeHMBaH pa6oTy B QenoM, B Kal.leCTBe 3aMel.laHMH XOTenoch 6hI 

no,n;1.1epKHYTh cne,n;y10rqee: 
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Bo Bae,n;eHMM aBTop no,n;1.1epK11aaeT CBH3h paccMaTpMaaeMhIX eii 3a,n;a1.1 c 

npo6neMaMM IlOCTpOeHIDI MaCIIITa611pyeMoro KBaHTOBOfO KOMilbIOTepa, B 

qacTHOCTM Ha OCHOBe xonO,n;HhIX ra30B, y,n;ep)KMBaeMhIX B OTITMl.leCKMX 

perneTKax. B ocHOBHOH )Ke 1.1acTM ,n;11ccepTaQMM cpaKT111.1ecKM pernaeTCH 

ABYMepHaH 3a,n;a1.1a pacceHHMH AJUI ypaaHeHIDI Illpe,n;11Hrep c aHM30TponHhIM 

IlOTeHQMaJIOM, c Hepa3,n;enHIOI.qMMMCH nepeMeHHhIMM, BCne,n;cTBMe qero 

B03HMKaeT Heo6xo,n;MMOCTh npMMeHeHIDI l.IMCneHHhIX MeTOAOB. ~BYMepHOCTb 

pacce.HHMH, Ha CKOflbKO H IlOHMMaIO, B03HMKaeT Bcne,n;cTBMe y,n;ep)KaHIDI 

MoneKyn B cpMKCMpOBaHHhIX IlOnHX M HeM3MeHHOCTM HanpaaneHIDI MX 

AMTIOflbHhIX MOMeHTOB 3a BpeM.sI pacce.HHIDI. 3TO B KaKOM-TO CMhICne MO)KHO 

Cl.IMTaTh HM3K03HepreT111.1ecKMM npe,n;enoM. B peanhHOH )Ke 3a,n;a1.1e KBaHToaoro 

KOMilblOTMHra He06XO,n;MMO ynpaaneHMe COCTOHHIDIMM Ky6MTOB, a 3Hal.IMT 

HanpaaneHMH ,n;MilOflhHhIX MOMeHTOB OT,n;enhHhIX MOneKyn MnM aTOMOB, 



p;oIDKHbI MeIDITbCH B npoqecce BhNHcneHIDI. KaK no CB.H3aHo c 

paccMaTpHBaeMOH 3ap;aqeif pacce.HHIDI He BTIOJIHe .HCHO. 

YKa3aHHhie 3aMeqaHH.H .HBJI.HIOTC.H TIO)KeJiaHIDIMH p;n.H p;anbHeHIIIHX HCcnep;oBaHHH, He 

HOC.HT npHHQHTIHanbHOfO xapaKTepa H He CHH)KalOT o6rqyio BbICOKYIO oqeHKY pa60Tbl. 

3aKJiroqeuue. 

,il;HccepTaqIDI OKcaHhI AneKcaHp;pOBHhI ,IJ;onoaoaoii, B KOTOpOH HCCJiep;yIOTC.H 

ManoqacTHqHbie Hepen.HTHBHCTCKHe p;HTIOJibHbie KBaHTOBbie CHCTeMbl B TIJIOCKOCTH, 

.HBAAeTC.H 3aKoHqeHHbIM HayqHbIM Tpyp;oM, BbITIOJIHeHHbIM Ha BbICOKOM ypOBHe. B pa6oTe 

npep;cTaaneHhI opHrHHanhHhie pe3ynhTaThI, npep;cTaBJIHIOI.QHe HHTepec c cpyHp;aMeHTanhHOH 

H npHKnap;Hoii ToqeK 3peHIDI. ABTopecpepaT H ony6nHKOBaHHbie pa6oTbI nop;po6Ho H 

npaBHnhHO oTpa)KaJOT cop;ep)KaHHe p;HccepTaQHH. 

,il;HccepTaQHOHHa.H pa6oTa 0KCaHbl AneKCaHp;pOBHbl ,il;OJIOBOBOH yp;oBJieTBOp.HeT BCeM 

Tpe6oBaHIDIM TI. 9 «IlOJIO)KeHIDI 0 nop.Hp;Ke npHC~eHIDI yqeHblX CTeneHeH», 

YTBep)K,ll;eHHoro nocTaHOBJieHHeM IlpaBHTeJihCTBa PoccHHCKOH <l>ep;epaqHH OT 24.09.2013 r . 

NQ 842, npep;'b.HBn.HeMbIM K p;HCCepTaQH.HM Ha COHCKaHHe yqeHOH CTeneHH KaHp;Hp;aTa 

cpH3HKo-MaTeMaTHqecKHx HaYK no cneqHanbHOCTH 1.3.3 TeopeTHqecKa.H cpH3HKa, a ee aaTop, 

,IJ;onoaoaa O.A., 3acny)KHBaeT npHc~eHIDI eii HCKOMOH yqeHoH cTeneHH. 

OcpHQHaJibHhIH onnoHeHT, p;oKTop cpH3HKO-MaTeMaTHqecKHx HaYK, 

Bep;yI.QHH HayqHbrn COTPYAHHK cpep;epanbHoro rocyp;apcTBeHHoro 

610,ll;)KeTHOfO yqpe)K,ll;eHIDI HaYKH 

l1HCTHTYTa KOCMHqecKHX HCcnep;OBaHHH p AH 

noqTOBhrn ap;pec: 117997, r. MocKBa, yn. Ilpocpco103Ha.H, 84/32, 

TenecpoH: +7 (903) 570-01-09, 

ap;pec 3JieKTpOHHOH noqTu1: altaisky@rssi.ru 
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/AnTaHCKHH M. B./ 
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