
OT3biB 
Oc}_HII.J:JHUibHOrO OIIIIOHeHTa 

Ha ,n:l1ccepTai.J,I10HHYIO pa6oTy Po,n:11Ha M11xamm MaKCI1MOBI1qa 

«Pa3BI1TI1e Te0p1111 3neKTPOCTaTI1qeCKOrO B3ai1MO,n:eHCTBIDI 

3ap}I)KeHHbiX Ten Ha MaJibiX paCCT0}1HI1}1X Me)K.lJ:y HI1M11» 

Ha COI1CKaHI1e yqeHOH CTerreHI1 KaH,n:l1,n:aTa <l>11311KO-MaTeMaTI1qecKI1X HayK 

ITO CIIei.J,I1aJibHOCTI1 1.3.9- <l>11311Ka rrna3Mbl 

B ,n:11ccepTai.J,1111 M.M. Po,n:11Ha paccMOTPeHbi aKTYaJibHbie Borrpocbi c}_li1311KI1 

B3ai1MO,n:eHCTBI1}1 3ap}I)KeHHbiX Ten B pa3nl1qHbiX cpe,n:ax, B TOM q11cne, 11 B 

IIbiJieBOH IIna3Me. 3Haqi1TenhHa}l qaCTb .l1:11CCepTai.J,I111 IIOCB}II.IIeHa pa3pa60TKe 

HOBbiX 11 ycoBepmeHCTBOBaHI1IO 11MeiOI.1111XC}I MeTO.iJ:OB OIIpe,n:eneHIDI OCHOBHbiX 

xapaKTep11CTI1K CI1CTeMbl, COCTO}II.IIeH 113 ,n:Byx B3ai1MO,n:eHCTBYIOI.II11X 3ap}I)KeHHbiX 

qacTI1I.J, KOHeqHoro pa3Mepa. KpoMe Toro, rrpo113BO.lJ:I1TC}I o6o6meHI1e 113BeCTHbiX 

pe3ynhTaTOB Ha cnyqaii 6onbmero KOnl1qecTBa qacTI1I.J,. AKTYaJibHOCTb pa6oTbi 

o6ycnoBneHa TeM, qTo ee pe3ynhTaTbi rrpe,n:cTaBn}IIOT cymecTBeHHbiH 11HTepec ,n:n}l 

COBpeMeHHbiX 11CCne,n:OBaHI1H IIbiJieBOH IIna3Mbl. B qaCTHOCTI1, MeTO.lJ:bl, pa3BI1Tble 

B pa6oTe, MoryT 11CIIOnb30BaTbC}I ,n:n}l HaXO)K,n:eHI1}1 IIOTeHI.J,I1aJia B3a11MO,n:eHCTBI1}1 

IIbiJieBbiX qacTI1I.J, B IIna3Me, OIIpe,n:eneHI1}1 ycnOBI1H <l>a30BbiX rrepeXO.iJ:OB B 

IIbiJieBOH rrna3Me, HaXO)K.lJ:eHIDI K03<l><l>11I.J,I1eHTOB rrepeHOCa IIbiJieBbiX qaCTI1I.J, 11 T . .lJ: . 

.D:11ccepTai.J,IDI M.M. Po,n:11Ha cocTOI1T 113 BBe,n:eHIDI, Tpex rnaB, 3aKniOqeHIDI 

11 IIp11nO)KeHI1}1. 

Bo BBe,n:eHI111 cl_)opMyn11pyeTC}I uenh pa6oTbi 11 ee HayqHa}l HOBI13Ha. B 

rrepBOH rnaBe rrpOBO.l1:11TC}I 11CCne,n:oBaHI1e B3ai1MO,n:eHCTBI1}1 .iJ:BYX IIbiJieBbiX qaCTI1I.J, 

B paBHOBecHoii rrna3Me. C<PopMyn11poBaHbi ycnoBI1}1 .n:n}l B03MO)KHOCTI1 

paCCMOTPeHI1}1 ,n:aHHOH 3a,n:aq11 B paMKaX 11CCne,n:oBaHI1}1 B3ai1MO,n:eHCTBI1}1 qaCTI1I.J, B 

o,n:Hopo,n:HoM .lJ:I13neKTp11Ke. Bhl,n:eneHhi cnyqa11 rrocTO}IHHbiX 3ap}l.iJ:OB 11 

IIOCTO}IHHbiX IIOTeHI.J,I1aJIOB IIOBepXHOCTeH IIbiJieBbiX qaCTI1I.J,, OIII1CaH arrrop11TM 

Bbiql1cneHIDI Cl1nbi B3ai1MO,n:eHCTBI1}1 IIbiJieBbiX qacTI1I.J, B IIna3Me B pe)KI1Me 

cna6oro 11 yMepeHHoro 3KpaH11poBaHI1}1. 

Bo BTopoH: rnaBe ,n:11ccepTai.J,1111 rrpe.n:no)KeH MeTo,n: pacqeTa rroTeHI.J,I1aJibHbiX 

11 eMKOCTHbiX K03<l><l>11I.J,I1eHTOB CI1CTeMbl 113 .iJ:BYX IIpOB0.lJ:}Ill.J,I1X c<l>ep11qecKI1X 

qaCTI1l.J, B O.iJ:HOpO.lJ:HOM .lJ:I13neKTPI1Ke, OCHOBaHHbiH Ha Cliii1BKe rrp116n11)KeHHbiX 

<l>opMyn B o6naCTI1 60nbliii1X Me)KqaCTI1qHbiX paCCTO}IHI1H C aCI1MIITOTI1qecKI1MI1 

Bbipa)KeHI1}1MI1, ,n:aiOll.J,I1MI1 TOqHbie pe3ynbTaTbl IIp11 Cl1nbHOM c6ni1)KeHI111 qaCTI1I.J,. 

C IIOMOI.IIbiO 3TI1X Ben11q11H paccqi1TaHa IIOTeHI.J,I1aJibHa}l 3Hepr11}1 B3ai1MO,n:eHCTBI1}1 

BO BCeM ,n:l1aiia30He Me)KqaCTI1qHbiX paCCTO}IHI1H. 

B TpeTheii rnaBe paccMOTPeHo B3ai1MO,n:eiicTBI1e Tpex 3ap}I)KeHHbiX qacTI1I.J,, 

,n:Be 113 KOTOpbiX 11MeiOT KOHeqHble pa3Mepb1 11 .lJ:I13neKTPI1qecKI1e IIpOHI1I.J,aeMOCTI1, 

a o,n:Ha MO)KeT TPaKTOBaTbC}I KaK MaTep11arrhHa}l ToqKa. IlonyqeHbi aHarri1TI1qecKI1e 

c}_)opMynbi .iJ:AA Cl1n, ,n:eHCTBYIOI.1111X Ha c<Pep11qeCKI1e qaCTI1l.J,bl, 11 .iJ:AA rrnOTHOCTI1 

3ap}l,n:a Ha 11X IIOBepXHOCT}IX. Hccne,n:OBaHO Bni1}1HI1e TOqeqHOH qaCTI1I.J,bl Ha 

B03HI1KHOBeHI1e IIp11T}I)KeHI1}1 Me)K.lJ:y O.iJ:HOI1MeHHO 3ap}I)KeHHbiMI1 

.lJ:I13neKTp11qeCKI1M11 mapaMI1. 
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B 3aKJIIOlieHHH c$opMyrrHpOBaHbi OCHOBHbie pe3yJibTaTbi H BbiBO)lbl 

)lHCCepTaUHOHHOM pa60Tbi. 

B rrpwrro)l(eHHH BHHMaHwe y.uemieTc51 HHTerparraM OT p51.ua 

TPHrOHOMeTPHlieCKHX <PYHKUHM, a TaK)I(e CBOMCTBaM rrpacoe.uwHeHHbiX <PYHKUHM 

Jle)l(aH.upa w HHTerparraM OT Bbipa)l(eHwii, co.uep)l(amwx rrpwcoe.uwHeHHhie 

<ilYHKUHH Jle)l(aH,llpa. 

IIpaKTHlieCKH Bee pe3yrrhTaTbi, BKJIIOlieHHhie B .uwccepTaUHIO, 

orry6rrHKOBaHbi B HayliHOM IIeliaTH H )lOKJia)lb!BaJIHCb Ha HayliHbiX KOH<PepeHUH51X. 

IJoJIO)I(eHH51, BbiHOCHMbie Ha 3aiUHTY, 51BJI51IOTC51 HOBbiMH H OpHrHHaJibHbiMH H He 

Bbi3biBaiOT COMHeHHM B )lOCTOBepHOCTH. ABTOpe<PepaT COOTBeTCTByeT 

co.uep)l(aHHIO .uwccepTauww. 

0TMeTHM He)lOCTaTKH )lHCCepTaUHOHHOM pa60Tbi. 

1) B pa6oTe Heo.uHoKpaTHO YTBep)l(.uaeTCH, liTO aBTop paccMaTPHBaeT 

paBHOBecHyiO rrrra3My. O.uHaKo, KaK rrpaBwrro, IIhiJieBaH rrrraJMa B 

rra6opaTopHbiX w rrpwpo.UHhiX ycrroBH51X 51BIDieTC51 HepaBHOBeCHOM. Ha 

3TO, B liaCTHOCTH, yKa3biBaeT B03MO)I(HOCTb cymecTBOBaHH51 B pearrbHbiX 

YCJIOBH51X BOJIH B IIJia3Me TaKHX, KaK IIbiJieBOM 3ByK, HOHHbiM 3BYK H T.)l., 

KOTOpbie B03HHKaiOT eCTeCTBeHHbiM o6pa30M B pe3yJihTaTe pa3BHTH51 

rrrraJMeHHhiX HeycToJ.iqwBocTeii. B 3TOM CMhicrre, HarrpwMep, aBTOp 

rrpon1BopeliHT caM ce6e, YTBep)l(,lla51, liTO oH paccMaTPHBaeT 

paBHOBeCHYIO IIJia3My, HO IIpH 3TOM OH )l(e IIHIIleT ( CM. CTP. 6 
)lHCCepTaUHH), liTO <<rrpe)lJIO)I(eHHbiM MeTO)l paClieTa eMKOCTHbiX 

K03cp<PHUHeHTOB CHCTeMbi H3 .UByx IIpOBO)l51IUHX IllapOB MO)I(eT 6b!Tb 

HCIIOJib30BaH )lJI51 HaXO)I()leHH51 IIOTeHUHaJia B3aHMO)leMCTBH51 IIbiJieBbiX 

liaCTHU B IIJia3Me, KOTOpbiM II03BOJI51eT orrpe.uerrHTb . . . qacTOTbi 

rrhmeaKycTwqecKwx Korre6aHwii ... ». HerrOH5ITHO, B03MO)I(HO rrw 

HCIIOJib30BaTb pe3yJihTaTbi, rrorryqeHHbie aBTOpOM B rrpe)liiOJIO)I(eHHH 

paBHOBeCHOM IIJia3Mbi, )lJI51 OIIHCaHH51 pearrbHbiX IIJia3MeHHO-IIbiJieBbiX 

CHCTeM B rra6opaTOpHH H IIpHpO)le. 

2) ABTOP rrpeTeH.uyeT Ha orrpe.uerreHwe xapaKTepa B3aHMo.ueiicTBH51 

IIbiJieBbiX qacTHU B rrrra3Me. IIpw 3TOM .uaHHa51 TeMaTHKa IIOITYlJHrra 

cymecTBeHHoe pa3BHTHe eme B 1990-x ro.uax. l1MeiOTC51 

MHOroqwcrreHHbie pa60Tbi, IIOCB51IUeHHbie )laHHOM TeMaTHKe H 

yqwThiBaromwe pH.U 3cp<PeKTOB, KOTOpbiMH rrpeHe6peraeTcH B 

.uwccepTauww. HarrpwMep, KorrrreKTHBHhie 3<P<PeKThi B rrrra3Me 

Mo.uw<PwuwpyiOT [V.N. Tsytovich and U. de Angelis, Phys. Plasmas 6, 
1093 (1999)] 06biliHOe )le6aeBCKOe 3KpaHHpOBaHHe H IIpHBOMT K 

rrpHTH)I(eHHIO IIbiJieBbiX qacTHU Ha .UaJihHHX paccT051HH51X. Ha cwrry 

IIpHT51)1(eHH51 Me)l()ly IIOJIO)I(HTeJibHO 3ap51)1(eHHbiMH IIbiJieBbiMH 

qaCTHUaMH MO)I(eT OKa3biBaTb BJIH51HHe TepM03JieKTPOHHa51 3MHCCH51 [G. 

L. Delzanno, G. Lapenta, and M. Rosenberg, Phys. Rev. Lett 92 35002 

(2004)]. Ba)I(HbiMH MoryT 6biTb TaK)I(e 3<PcpeKTbi 3axBaqeHHhiX HOHOB 

[M. Lampe, V. Gavrishchaka, G . Ganguli, and G. Joyce, Phys. Rev. Lett 

86 5278 (2001); M. Lampe, et al., Phys. Plasmas 10 1500 (2003)] H T . .zl. 

3.uecb rrpHBe)leHbi JIHIIlb HeMHOrHe CCbiJIKH Ha pa60Tbi, IIOCB51IUeHHbie 



HCCJie,n:OBaHHIO B3aHMO,n:eHCTBIDI nniiieBbiX ~aCTHI( B nniJieBOH niia3Me. 

Ha caMOM ,n:eJie TaKHX pa6oT ropa3,n:o 6oJiniiie. ABTopy ,n:HccepTa:U:HH 

CJie,n:OBaJIO 6ni c<PopMHpOBaTb B HeH ern:e O.li:HY rJiaBy, B KOTOpOH 

Heo6xo,n:HMO 6nmo 6ni npe,n:cTaBHTb o63op -pa6oT no HanpasJieHHIO 

HCCJie,n:osaHHH ,n:HccepTaQHH. KpoMe Toro, Heo6xo,n:HMO 6nmo 61>1 y~eCTb 

BJIHjiHHe 3<P<PeKTOB, paCCMOrpeHHbiX ,n:pyrHMH aBTOpaMH, H npoBeCTH 

cpaBHeHHe CBOH:X pe3yiinTaTOB C pe3yiinTaTaMH: ,n:pyrHX aBTOpOB. 

0TMe~eHHbie He,n:OCTaTKH, O,n:HaKO, He CHH:)I(aiOT Ha~HOH H: npaKTH:~eCKOH 

II;eHHOCTH .lJ:H:CCepTaUHH, KOTOpaH HBJIHeTCji Ba)I(HbiM Hay~HbiM H:CCJie,n:OBaHHeM, 

BbiTIOIIHeHHOM Ha BbiCOKOM ypOBHe C HCnOJib30BaHHeM COBpeMeHHbiX MeTO.lJ:OB 

<l>H3HKH: nJia3Mbl, ~TO xapaKTepH3yeT COHCKaTeJIH KaK CJIO)I(H:BIIIerOCH <l>H3H:Ka­

HCCJie,n:oBaTeJIH. )l,HCCepTaUIDI npe,n:cTaBJIHeT C060H 3aKOH~eHHYIO Hay~HO­

KBaJIH<l>HKal(HOHHYIO pa6oTy, KOTOpaH COOTBeTCTByeT BCeM KpHTepiDIM, 

ycTaHOBIIeHHbiM n. 9 IIoJIO)I(eHHj{ o nopH,n:Ke npHcy)l(,n:eHIDI ~eHniX cTeneHe:H: N~ 

842 OT 24.09.2013 r. (pe,n:. 07.06.2021 r.), a ee asTop Po,n:H:H MwxaHJI 

MaKCHMOBH~ 3acJiy)I(HBaeT npHcy)l(,n:eHHH y~eHo:H: cTeneHH KaH,n:H,n:aTa <l>H3HKO­

MaTeMaTH~ecKwx HayK no Cnel(HaJibHOCTH 1.3.9- <l>H3H:Ka niia3Mbl. 

O<Pwu;HaJibHbiH onnoHeHT: 

3ase,n:yiOW:HH Jia6opaTopwe:H: niia3MeHHO-nnmeBbiX 

npou:eccos B KOCMH~ecKHX o6oeKTax MKH P AH, 

.lJ:OKTOp <l>H3HKO-MaTeMaTH:~eCKHX HayK, 
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