
0T3biB 

oqm::u;HanbHoro orrnoHeHTa npo4>eccopa Bna.n;HMHpa CeMeHOBHqa CeMeHoBa Ha 
.n;HccepTa:u;mo OJiera BuKTopoouqa MuuraJieoa 

«Onucauue KpynuoMacmTa6ubiX npoo;eccoo B 6eccTOJIKHOBHTeJibHOii 

KOCMuqecKOH DJI33Me H lfHCJICHHOe MO~eJIHpOB3HHC TOHKHX TOKOBbiX CJIOCB» 

Ha COHCKatiHe yq:eHOH CTeneHlf .l(OKTOpa 4>H3HKO-MaTeMaTH1JeCKHX HayK 
no cnen;HaJibHOCTH 01.03.03- <I>H3HKa ConH:u;a. 

ComacHo ,IJ;aHHI:.IM HACA, a TaiOKe a.MepHKaHcKoro MeTeopoJiorHT.J:ecKoro areHTCTBa NOAA, 

rrpHMepHO ,IJ;Ba C IIOJIOBHHOH ro,IJ;a Ha3a,IJ; (B ,IJ;eKa6pe 2019 ro,IJ;a) HaT.J:aJIC.si HOBI:.IH 25 COJIHeT.J:HI:.IH 

~HKJI. BorrpeKH OJKH,lJ;aHH.siM HaT.J:aJIO :noro ~HKJia OK83aJIOCI:. ,Il;OBOJII:.HO pe3BI:.IM, ITO COJIHeT.J:HI:.IM 

II.siTHaM 25 ~HKJI yiKe OIIepeiiCaeT rrpe,l1;DI,Il;)'II(HH 24 Ha 18 MeC.si~eB. B CB.si3H C 3THM 

3HaT.J:HTeJII:.HO B03pOC HHTepec K npo6JieMa.M KOCMHT.J:eCKOH rroro,IJ;I:.I, lPH3HKe COJIH~a H 

COJIHeT.J:HOrO BeTpa, rrpo~eCCa.M lPOPMHpOBaHH.si H pacna,IJ;a KOCMHT.J:eCKHX TOKOBI:.IX CJIOeB. 

llo3TOMY BI:.I6paHHa.si 0. B. MHHraJieBI:.IM TeMa ,IJ;HccepT~HH rrpe,IJ;CTaBJI.sieTc.si BaiKHO:H H 

aKTYaJII:.Hoit 

3a.siBJieHHoH: ~eJII:.IO ,IJ;HccepT~HOHHOH pa6oTDI 0. B. MHHraneBa .siBJI.sieTc.si co3,IJ;aHHe 

T.J:HCJieHHOH Ca.MOCOrJiaCOBaHHOH MO,IJ;eJIH TOHKHX TOKOBI:.IX CJIOeB B KOCMHT.J:eCKOH IIJI83Me H Ha ee 

OCHOBe npoBeCTH MO,IJ;eJIHpOBaHHe KB83HCTa~HOHapHOH 3BOJIIO~H TOKOBOrO CJIO.sl B XBOCTe 

MarHHTocq,epi:.I3eMJIH. 

,lJ;HCCepT~H.sl COCTOHT H3 BBe,IJ;eHH.si, II.siTH fJiaB, 3aKJIIOT.J:eHH.si, fipHJIOiKeHH.si H CIIHCKa 

JIHTepazypi:.I H3 210 HaHMeHOBaHHH, CO,IJ;epJKHT 165 C'f.PaHH~ TeKCTa C 25 pHC)'HKaMH. 

Bo BBe,IJ;eHHH co,IJ;epiKaTc.si Heo6xo,IJ;HMI:.Ie ,IJ;JI.si ,IJ;HccepTa~HOHHOH pa6oTI:.I cBe,IJ;eHH.si -

o60CHOBaHa aKTYaJII:.HOCTI:. TeMI:.I, oficy:>K,IJ;eHa CTeiTeHI:. ee pa3pa60TaHHOCTH, IIpHBe,IJ;eHI:.I 

O~eHKH, HJIJIIOC'f.PHpYJOmHe He06XO,II;HMOCTI:. pa3pa6oTKH HOBI:.IX MeTO,lJ;OB KHHeTHT.J:eCKOrO 

MO,IJ;eJIHpOBaHH.sl KOCMHT.J:eCKOH IIJI83Mhl, c«i>opMyJIHpOBaHI:.I ~eJIH pa60TI:.I, OTMeT.J:eHI:.I HOBH3Ha H 

IIpaKTHT.J:eCKa.si ~eHHOCT.b no.rryqeHH.biX pe3yJI.&TaTOB. 

fJiaBa 1 nOCB.simeHa BI:.IBO,IJ;y CHCTeMDI ypaBHeHHH BJiaCOBa-,l);apBHHa C HCnOJID30BaHHeM 

YCJIOBHH KB83HHeH'f.PaJII:.HOCTH. fioJiyT.J:eHila.si CHCTeMa ypaBHeHHH (1.45 -1.52) .siBJI.sieTC.si 6oJiee 

npOCTOH no cpaBHeHHIO C HCXO,IJ;HOH CHCTeMOH BJiaCOBa, B HeM npeHe6peraeTC.si TOKaMH 

CMeiiJ;elni.si. C MaTeMaTHT.J:eCKOH TOT.J:KH 3peHH.si 3TO 03HaT.J:aeT, T.J:TO B OTJIHT.J:He OT 

fHnepfiOJIHT.J:eCKOH CHCTeMI:.I BJiaCOBa noJiyqeHHa.si CHCTeMa ypaBHeHHH CTaHOBHTC.si 

3JIJIHnTHT.J:eCKOH, B HeM 3JieK'IJ)OMarHHTHOe noJie .pacnpOC'q>aH.sieTC.si C 6eCKOHeT.J:HOH CKOpOCTI:.IO. 

3TO n03BOJI.sieT CH.siTh OrpaHHT.J:eHH.si, KOTOpbie HaKJia,IJ;DmaeTC.si yCJIOBHeM KypaHTa Ha illarH no 

BpeMeHH H npOC'f.PaHCTBy. B pa6oTe nOK83aHO, T.J:TO BI:.IHrphlill nepeXO,IJ;a OT CHCTeMI:.I BJiaCOBa K 

ypaBHeHWIM BJiacoBa ,ll;apBHHa c yqeToM.KBMHHeiiTpaJII:.HOCTH ,IJ;ocTaToT.J:Ho 6oJII:.moii. B 

T.J:aCTHOCTH, pacT.J:eTHa.si o6JiaCTI:. MOiKeT 6I:.ITI:. yBeJIHT.J:eHa B 100 H 6oJiee pa3, a pacT.J:eTHOe BpeM.si 

B03pacTaeT ,IJ;aiKe 60Jibille- Ha 4-5 IIOp.si,Il;KOB, T.J:TO O'feHb BaiKHO ,II;JI.sl KHHeTH'feCKOrO 

MO,IJ;eJIHpOBaHH.si npo~eCCOB B KOCMHT.J:eCKOH nJI83Me, HanpHMep, TaKHX KaK B3aHMO,IJ;eHCTBHe 

COJIHeT.J:HOro Be1J>a C MarHHTocq,epoii 3eMJIH. 



B fna.Be II npoBOMTC.K .ZJ;a.JIDHe:HmHe ynpo:meHH.K. ,[{eno B TOM, ~To npH pac~ere rpaeKTOpHH 

3ap.K>KeHHOH ~aCTHI(bl B MarHHTHOM none JlbBHHa.K ,ZJ;OJijJ BbNHCJIHTeJihHbiX pecypCOB 

paCXO.ZJ;yeTCH Ha JiapMOpOBCKOe Bpa:meHHe. Y Cpe,ZJ;HeHHe ypaBHeHHH ,ZJ;BH:>KeHH.K no rHpo<)>me 

n03BOJijJeT nOJI~HTb 3Ha~TeJibHbiH BbiHrpbilli: CKa:>KeM, KOJIH~eCTBO fH.ZJ;pO.ZJ;HHaMH~eCKHX 

nepeMeHHhiX YMeHhmaeTC.K c 10 .ZJ;O 4. 

B pa6oTe MHHraneBa paccMoTpeHbi cne.ZJ;yroll(He TpH BapHaHTa: 1) 3aMarHH~eHhi TOJihKO 

3JieKTpOHhl, 2) 3aMarHH~eHbl BCe KOMIIOHeHTbi 11Jia3Mbl, 3) 3aMafHH~eHbl 3JieKrpOHbl H ~aCTb 

HOHHbiX KOMnOHeHT. B COOTBeTCTBHe C 3THM nJiaHOM B CJie,ZJ;YJOII(HX rraparpa<)>ax 

nocJie,ZJ;OBaTeJibHO Bbffie,ZJ;eHbl CHCTeMbl ypaBHeHHH ,lJ;JijJ BCeX rpex nOCTaBJieHHbiX 3a,ZJ;a~, ~0 

y.ZJ;06HO ,ZJ;JijJ nOJib30BaTeJieH, TaK KaK 1103BOJijJeT MaKCHMaJibHO HCnOJib30BaTb B03HHKaiOII(YJO B 

npHJIO:>KeHH.KX crreu;H<)>Hey 3a.ZJ;a~. 

B 3TOH >Ke maBe BhiBe,ZJ;eHhi ypaBHeHH.K CHJIOBoro 6anaHca (II.88, Il.89) H HX pe.ZJ;YKU:H.K ,lJ;JijJ 

CJI~a.K 3aMafHH~eHHbiX 3JieKrpOHOB (II.90, 11.91 ), KOTOpbie nOJie3Hbl ,lJ;JijJ KOppeKTHOfO 

orrpe.ZJ;eJieHH.K rpaHH~HhiX ycJIOBHH. 

CJie.ZJ;yroii(He rpH fJiaBbl nOCB~eHhl pa3pa60TKe TeOpHH TOHKHX KBa3HCTal(HOHapHbiX TOKOBbiX 

CJIOeB C npoJieTHbiMH ny~aMH HOHOB. 

B fJiaBe III paCCMOTpeHa MO,ZJ;eJib CTal(HOHapHOfO TOHKOfO TOKOBOfO CJIO.K C 3a,ZJ;aHHOH 

HOpMa.JIDHOH KOMnOHeHTOH MafHHTHOfO nOJI.K H C,ZJ;BHfOBbiM MafHHTHbiM noJieM Ha OCHOBe 

BbiBe,ZJ;eHHbiX B rrepBbiX .ZJ;Byx rJiaBax ypaBHeHHH. fJiaBHOH OTJIH~TeJihHOH ~epTOH IIOJI~eHHOfO 

B ,ZJ;HCCepTal(HH O.B.MHHfaJieBa ceMeHCTBe pemeHHH ,lJ;JijJ TOKOBbiX CJIOeB .KBJUIIOTC.K BCrpe~Hhie 

rr~H HOHOB, .ZJ;BH:>Kyll(Hec.K B.ZJ;OJib MarHHTHhiX CHJIOBbiX JIHHHH. B fna.Be III rrocne,ZJ;oBaTeJibHO 

CrpO.KTC.K pemeHH.K CJie.ZJ;yiOII(HX 3a,ZJ;a~. 

1. llpOCTeHillHH CJiy~aH CHMMeTpH~HOfO TOKOBOfO CJIO.K, HO C y~eTOM aHH30TpOnHH 

,ZJ;aBJieHH.K 3JieKTpOHOB. 

2. CHMMerpH~HbiH TOKOBbiH CJIOH CO C,ZJ;BHfOBOH KOMnOHeHTOH MafHHTHOfO nOJijJ. 

3. TOKOBbiH CJIOH CO C,ZJ;BHfOBOH KOMnOHeHTOH MarHHTHOfO nOJijJ, KOTOpa.K paBHa HYJIIO B 

O.ZJ;HOH To~e BHYTPH cno.K. 

4. ToKOBbiH CJIOH CO C,ZJ;BHfOBOH KOJIOKOJI006pa3HOH KOMnOHeHTOH MarHHTHOfO IIOJijJ. 

TeM CaMbiM rrpoBe,ZJ;eHO HCCJie,ZJ;OBaHHe TOKOBbiX CJIOeB CO BCrpe~hiMH n~KaMH npOTOHOB npH 

pa3JIH~HbiX rpaHH~biX YCJIOBH.KX H pa3JIH~HbiX BXO,lJ;HbiX rrapaMeTpax. 

Cne.ZJ;yroll(a.K fnaBa IV nocB~eHa Hccne,ZJ;OBaHHIO poJIH Bcrpe~biX n~KOB HOHOB Ha CBOHCTBa 

o6pa3YJOII(HXC.K TOKOBbiX CJIOeB. obma npOBe,ZJ;eHa cepH.K pac~eTOB, nOKa3hmaiO:mHX KaK 

TOKOBbiH CJIOH 3aBHCHT OT TeMrrepaTypbi H rH.ZJ;pO.ZJ;HHaMH~eCKOH CKOpOCTH BCrpe~hiX II~KOB. 

0Ka3aJIOCh, HaiipHMep, ~TO ,lJ;JijJ CaMOH MaJIOH paCCMOrpeHHOH TeMnepaTypbi rr~a 4 K3B 

CKa~OK MarHHTHOfO nOJijJ nonepeK CJIO.K 40 HT ,ZJ;OCTHfaeTC.K npH CKOpOCTH n~a 620 KMfc, a 

,lJ;JijJ 6oJiee BbiCOKOH TeMnepaTypbl 10 K3B TOT :>Ke CKa~OK MarHHTHOfO nOJijJ, KOTOpbiH 

xapaKTepH3yeT TOK B cnoe, cKopocTb ~a 3aMeTHO YMeHI>maerc.K .ZJ;O npHMepHo 500 KM/c. ~ 



llOTOKOB HOHOB KHCJIOpOJJ;a C TeMneparypo:H 0,4 KJB llOTOKOBWI CKOpOCTb llyqKa OKa3biBaeTC.SI 

paBHOH 200 KM/c. 

HaKOHell, B llOCJieJJ;HeH fJiaBe V 6biJIH H3yt:IeHbl JJ;Ba THna KOHqmrypaiiHH TOKOBbiX CJIOeB C 

CaMOCOrJiaCOBaHHOH CJJ;BHfOBOH KOMllOHeHTOH MarHHTHOro llOJI.SI. fipH HeqeTHOM H3MeHeHHH 

CJJ;BHfOBOH KOMllOHeHTbi B CJIOe TOKOBbiH CJIOH OKa3bmaeTC.SI Y3KHM, npocpHJIH 6JIH3KH K 

CHMMerpHqHbiM. B KOHcpHrypaiiH.SIX BTOpOrO THlla C qeTHbiM KOJIOKOJI006pa3HbiM H3MeHeHHeM 

CJJ;BHroBOH KOMllOHeHTbl CJIOH CTaHOBHTC.SI npHMepHO B JJ;Ba pa3a IIIHpe, npHqeM MOJJ;YJib 

MarHHTHOfO llOJI.SI H KOHIIeHrpaiiH.SI llJia3Mbi CTaHOB.SITC.SI noqrH llOCTO.SIHHbiMH. 

B IlpHJIO)I(eHHH npHBeJJ;eHbi JJ;Ba HOBbiX MeToJJ;a ~cJieHHoro pemeHH.SI CTaiiHOHapHoro 

ypaBHeHH.SI BJiacoBa. 

B 3aKJIIOqeHHH ccpopMYJIHpoBaHbl ocHOBHLie pe3yJILTaTbi pa6oTLI. 

K qHcJiy HaH6oJiee 3Ha~MbiX HOBbiX pe3yJibTaToB, npeJJ;cTaBJieHHbiX B JJ;HccepTaiiHH 0. B. 
MHHraneBa, MO)I(HO OTHecTH: 

1. BLmeJJ;eHa H HCCJieJJ;OBaHa CHCTeMa ypaBHeHHH BJiaCOBa-)J.apBHHa, B KOTOpOH 

npeHe6peraeTC.SI TOKOM CMeiiieHH.SI H cymeCTBCHHO HCllOJib3YCTC.SI ycJIOBHe 

KBa3HHeHrpaJibHOCTH. fipH 3TOM 3JieKrpOMarHHTHOe llOJie onpeJJ;eJI.S:IeTC.SI H3 ypaBHeHHH 

3JIJIHllT:HqeCKOro THna, qro COOTBeTCTByeT MfHOBeHHOMY JJ;aJibHOJJ;eHCTBHIO. TaKWI 

CHCTeMa ypasHeHHH 6oJiee npocTa no cpaBHeHHIO c ypaBHeHH.SIMH BJiacosa-MaKcseJIJia 

H ,[(JISI CTaiiHOHapHbiX 3a,[(aq B npHHIIHlle MO)KeT C3KOHOMHTb 3Ha~TeJibHbie 

Bb~CJIHTeJibHbie pecypCbl. 

2. IIposeJJ;eHo JJ;aJibHe:Hmee ynpomeHHe cHcTeMbl yprumeHHii Brracosa-)J;apBHHa c yqeToM 

B03MO)I(HOH 3a.MarHHqeHHOCTH 3ap.SI)I(eHHbiX qacTHII. B pa6oTe MHHrarreBa paccMorpem.I 

crre.IJ.YIOIIUie TPH sapHaHTa:l) 3aMarHHqem.I TOJibKO 3JieKrpOHbi, 2) 3aMarHHqeHbi Bee 

KOMIIOHeHTbl IIJia3Mbi, 3) 3aMarHHqeHbl 3JieKrpOHbi H qaCTb HOHHbiX KOMIIOHeHT. )J;rui Ka.:JimOfO 

H3 3THX BapHaHTOB BbiBe,[(eHbi COOTBeTCTB)10W:He CHCTeMbi ypaBHeHHH, qTo y.[(o6HO .[(JI»: 

IIOJib30BaTeJieH, TaK KaK II03BOJIBeT MaKCHMaJibHO HCIIOJib30BaTb B03HHKaiOru:yiO B IIpHJIO)KeHH»:X 

CIIe~H<}>HKY 3a.[(aq. 0T.[(eJibHOfO YIIOMHHaHH»: 3aCJIY)KHBaiOT IIOJiyqeHHble ypaBHeHHB CHJIOBOfO 

6arraHca (II.88, ll.89) H HX peJJ:Y~ JJ:JI.II crryqa»: 3aMafH:HqeHHbiX 3JieKTpOHOB (II.90, II.91), 
KOTOpbie IIOJie3Hbl .[(JI.II KOppeKTHOro orrpe.[(eJieHHB rpaHHqabJX YCJIOBHH. 

3. fiOJiyt:IeHO HOBOe ceMeHCTBO KHHeT:HqeCKHX peiiieHHH ,[(JI.SI OJJ;HOMepHbiX 

KBa3HCTaiiHOHapHbiX TOKOBbiX CJIOeB CO BCrpeqabiMH llyt:IKa.MH HOHOB B,[(OJib MarHHTHbiX 

CHJIOBbiX JIHHHH. IIposeJJ;eHo napa.MerpHqecKoe HCCJieJJ;OBaHHe 3THX pemeHHH, 

Bbi.SIBJieHbl Te JJ;Halla30Hbl H3MeHeHH.SI BXO,[(HbiX napa.MeTpOB, KOTOpbie COOTBeTCTBYJOT 

TOHKHM TOKOBbiM CJIO.SIM. 

4. fiOKa3aHO, qro TOKOBbiH CJIOH 6JIH)KHero XBOCTa MarHHTOCcpepbi 3eMJIH MO)I(eT 6biTb 

o6pa30BaH llOTOKaMH HOHOB KHCJIOpOJJ;a HOHOCcpepHOrO npOHCXO>K,IJ;eHH.SI, KOTOpbie 

JJ;OJI)I(Hbi HMeTb JJ;OCTaToqao 6oJILIII)10 npoJJ;OJibH)10 cKopoCTb nop.SIJJ;Ka 200 KMic. 

Pa6oTa He JIHIIIeHa HeJJ;ocTaTKOB. 



1. B pa6oTe O.B.MHHra.rreBa )'TBepJK,ZJ;aeTC» (eM. c.49), liTO Bbme,l(eHHbie aBTopoM 

ypaBHeHH» BnacoBa-,ll;apBHHa no3BOJijJT 6onee TOl!HO H 6biCTpo pemaTh 3a.l(al!H 

MO,l(eJIHpOBaHHH TOKOBbiX CJIOeB B KOCMHlieCKOM nJia3Me. IlpH 3TOM paclieTHyro 06JiaCTb 

MOJKHo yBeJIHliHTb Ha 2-3 nop».l(Ka, a paclieTHoe BpeMH .l(IDKe Ha 4-5 nopSI,li;KOB. Pa3 

MeTO.l( TaK XOpOill, Ka3a.JIOCb 61>1, Ha.l(O 6biDO npO.l(eMOHCTpHpOBaTb ero npeHMym,ecTBa 

Ha npHMepe pemeHHSI MHOfOMepHbiX 3a,l(ali, XOTSI 61>1 npOCTbiX. TeM He MeHee BCe 

paClieTbl B .l(HCCepTaQHH OrpaHHl!HJIHCb JIHillb O.l(HOMepHbiMH 3a,l(aliaMH, Ha KOTOpbiX 

npeHMym;eCTBa HOBOfO nO.l(XO.l(a 3aMeTHTb Tpy,li;HO. 

2. B .l(HCCepTaQHH O.B.MHHra.JieBa, nOCBSim;eHHOM TOKOBhlM CJI051M, HH pa3y He 

ynoTPe6Jij{eTCSI TepMHH «nepecoe,l(HHeHHe». JTO Bhli'JijJ.l(HT CTPaHHO, nOCKOJibKY BCe 

CaMbie ycnemHLie MHCCHH nocne,nHHX .l(eCSITHJieTHM- THEMIS, Cluster, MMS- 6LIDH 

CKOH~eHTpHpOBaHbl Ha HCCJie.l(OBaHHH npo~ecca MarHHTHOfO nepecOe.l(HHeHHSI B 

MarHHToc<J>epHbiX TOKOBbiX CJIOHX. MeJK,ZJ;y TeM, no KpaHHeM Mepe, .l(Be pa60Tbl no 

nepecoe,l(HHeHHIO HMeiOT Henocpe,nCTBeHHOe OTHOilleHHe K paCCMOTPeHHOM B 

.l(HccepTaQHH TeMaTHKe. 3To npeJK,ZJ;e Bcero pa6oTa T.W.Hill, Magnetic merging in a 

collisionless plasma, J.Geophys.Res., 1975, v.70, pp.4689-4697. B HeM BrrepBbie 6nmo 

IIOKa3aHO, liTO .l(Ba BCTPel!HbiX n)'l!Ka npOTOHOB, .l(BIDKyiil;HXCSI B.l(OJib MarHHTHOM 

CHJIOBOM JIHHHH C a.Jib<J>BeHOBCKHMH CKOpOCT51MH, C03.l(aiOT B ~eHTPe TOKOBOfO CJIOSI 

TaKyiO ~eHTpo6eiKHyiO CHJIY, KOTOpaSI B TOliHOCTH KOMneHCHpyeT HaTSiiKeHHe 

MafHHTHOfO nOJij{, liTO H npHBO.l(HT K <J>opMHpOBaHHIO TOHKOfO TOKOBOro CJIOSI. BTOpaSI 

pa6oTa Cowley, S.W.H., The causes of convection in the Earth's magnetosphere: a 

review of developments during the IMS, Rev. Geophys. Space Phys., 20, 531, 1982. 

B HeM nOKa3aHO, liTO MarHHTHOe nepecoe.l(HHeHHe ecTeCTBeHHbiM o6pa30M npHBO.l(HT K 

nOSIBJieHHIO .l(Byx BCTpeliHbiX nYlJ:KOB npOTOHOB. lJT06bi HX YBH.l(eTb, Ha.l(O nepeHTH B 

CHCTeMy OTClieTa ,neXo<J>MaHa-Tennepa, .l(BHiK)'llJ,yiOCH B.l(OJib TOKOBOfO CJIOSI CO 

CKOpOCTbiO 3JieKTPO,ll;peii<J>a. B :3TOM CHCTeMe OTClieTa TOKOBbiM CJIOH 

KBa3aCTa~HOHapeH, H nOSIBJISIIOTCH .l(Ba BCTpeliHbiX II)'l!Ka IIpOTOHOB, .l(BH:>K)'II(HXCSI B.l(OJib 

MarHHTHOM CHJIOBOM JIHHHH C a.Jlb<J>BeHOBCKHMH CKOpOCTSIMH. JTO HMeHHO Te YCJIOBHH, 

KOTOpbie He06XO.l(HMbl _nJij{ npHMeHeHHSI pememrn MHHra.JieBa. Ilo3TOMY SI nonararo, liTO 

OCHOBHOe npHJIOiKeHHe pemeHHH MHHraJieBa 3TO BOBCe He CIIOKOHHbie TOKOBbie CJIOH, 

o6cyJK,ZJ;aeMbie B .l(HccepTa~HH, a .l(HHaMHliecme TOKOBble CJIOH nocne nepecoe,l(HHeHH». 

,l1;mi HHX eCTb BHSITHbiH OTBeT Ha BOIIpOC 0 TOM, OTKy.l(a 6epyTCH He06XO,lUIMbie .l(Jij{ 

TOKOBbiX cnoeB MHHra.rreBa .l(Ba BCTPeliHbiX n)'l!Ka npoToHOB. 

3TH 3aMeliaHHH He YMaJISIIOT o6m;eii BbiCOKOH o~eHKH pa6oTbi 0. B. MHHra.rreBa, KOTOpaSI 

CO,ll;epXOiT 60JibillOe KOJIHlieCTBO HOBbiX, HHTepeCHbiX pe3yJibTaTOB yiKe 3aCJIYiKHBillHX 

MeJK,ZJ;YHapO,li;HOe IIpH3HaHHe. 

HoBH3Ha H HaYlJ:HaSI 3HaliHMOCTb ,nHccepTa:QHOHHOM pa6oTbi 0. B. MHHranesa He Bbi3b1BaiOT 

COMHeHHM. 0CHOBHbie pe3yJILTaTbl MHOfOKpaTHO .l(OJIO:>KeHbl Ha pOCCHHCKHX H 

MeJK,ZJ;YHapO,li;HhiX KOH<J>epeH~HHX H .l(OCTaTOl!HO nOJIHO OTPIDKeHbl B 24 ny6JIHKaQHHX B HaYlJ:HbiX 

iKypHanax H3 cnHcKa BAK. PeJyJibTaThi pa6oTbi Onera BHKTOpOBHl!a MOfYT 6biTb 

HCnOJib30BaHbl B Hayl!HbiX YlJ:peJK,ZJ;eHHHX, 3aHHMaiOIIl;HXCSI KOCMHlieCKOH <J>H3HKOM: l1KJ1, 
HIUI<I> MrY, cn6rY, nrH, H3MHPAH, CH6H3MHP 11 ,ll;p. 



OcHOBHLie pe3yJILTaTLI ,n:HccepTau;HH 6biJIH ,n:oJio:>KeHLI 0. B. MHHraJieBbiM Ha ceMHHape 

Ka<l>e.n:pLI <l>H3HKH 3eMJIH <l>H3HqecKoro <l>aKyJibTeTa CII6rY 17.05.2022. ABTope<l>epaT 

COOTBeTCTByeT CO,n:ep:>KaHHIO ,n:HCcepTaUHH. 

TaKHM o6pa3oM, ,n:HccepTau;HOHHWI pa6oTa 0. B. MHHraJJeaa «Onncaune 

KpyDHOMaCmTa6HbiX npoo;eCCOB B 6eCCTOJIKHOBHTCJibHOH KOCMHIJCCKOH DJI33Me H 

IJHCJICHHOe MO}J;CJIHpOB3HHC TOHKHX TOKOBbiX CJIOCB» y,n:OBJieTBOpSieT BCeM rpefiOBaHHSIM 
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