
«YTBEPiK,l(AIO»
 
Ilpopexrop
 

MOCKOBCKOra rocyztapcraemroro
 
yH HTeTa
 

~~ 

.'A. <I>e,n:51HHH 

~~~ ~~'E+----- 2019 r. 

Beztyuteii opranasauaa na zmcceprauaoaayro pafiory I1BAHOBA AJIeKCe51 

TIaBJIOBHtIa «M O,[(E JIb CB5I3AHHbIX OCIJ;I1JIJI5ITOPOB KAK I1HCTPYMEHT 

AHAJII13A HEJII1HEHHbIX KOJIEEAHI1H B MArHI1TOYTIPyrOH CI1CTEME», 

npencraanenayio na COHCKaHHe ytIeHOH CTeneHH xannnzrara <pH3HKo-MaTeMaTHtIeCKHX 

nayx no Cne~HaJIbHOCTH01.04.03 - panaodmsmca. 

,[(HccepTa~HOHHa51 paoora I1BaHoBa A .TI. nocaantena HCCJIe,n:OBaHHlO HeJIHHeHHblx 

KOJIe6aHHH B MarHHToynpyrHx CHCTeMax na OCHOBe Mo,n:eJIH CB5I3aHHblX OC~HJIJI5ITOpOB. 

Teva paoora aKTyaJIbHa no ~eJIOMY party npHtIHH, HMelOl1lHX KaK nay-moe, TaK H 

npmcrrazrnoe 3HatIeHHe. I1cCJIe,n:oBaHHe HeJIHHeHHblx KOJIe6aHHH 51BJI5IeTC5I 

nocrpeooaanaoa 3a,n:atIeH HeJIHHeHHOH ,n:HHaMHKH MHO)l(eCTBa CHCTeM. B tIaCTHOCTH, 

peurenne 3a,n:atIH HeJIHHeHHblx KOJIe6aHHH rpeoyerca ,n:JI5I onHCaHH5I npoueccos 

B036Y)l()J;eHH5I ranepsnyxa B ycrpoiicmax 06pa60TKH HH<popMa~HH aa noaepxnocrnsrx 
aKycTHtIeCKHX BOJIHaX rrpn HCnOJIb30BaHHH <peppHTOBbIX MarHH TocrpHK~HOHHbIX 

npe06pa30BaTeJIeH, parioraronnrx B YCJIOBH5IX <peppoMarHHTHoro pesoaanca, TeM He 

MeHee, CBOHCTBa CHCTeMbI CB5I3aHHbIX OC~HJIJI5ITOPOB, npe,n:CTaBJI5IlOlllHX MarHHTHylO H 

ynpyryio no,n:CHCTeMbI, erne He ,n:OCTaTOtIHO HCCJIe,n:OBaHbI. PaCtIeT CBOHCTB TaKHX 

CHCTeM 'rperiycr peWeHH5I CJIO)l(HbIX CHCTeM ,n:H<p<pepeH~HaJIbHbIX ypaBHeHHH C 

HaJIO)l(eHHbIMH CB5I351MH H B 60JIbWHHCTBe CJIytIaeB MO)l(eT 6bITb peaJIH30BaH TOJIbKO B 

pasrxax onpeneneansrx ynpomeami H orpamrseaaii nopsznca HeJIHHeHHOCTH. EOJIee 

BbICOKHe )l(e rtopamcn HeJIHHeHHOCTH MOryT npHBeCTH K HepeaJIH3yeMbIM panee 

pe)l(HMaM KOJIe6aHHH CB5I3aHHbIX MarHHTHOH H ynpyroji CHCTeM. 

,[(HccepTa~H5I npezrcraanena na 211 crpanauax H COCTOHT H3 BBe,n:eHH5I, n5lTH fJIaB, 

3aKJ1lOtIeHH5I H cnncxa ~HTHpyeMoH mrreparypsr, conepxamero 74 HaHMeHOBaHH5I. 

Pa60Ta BKJIlOtIaeT 60 pHCyHKOB H 4 Ta6JIH~bI. 

Bo eeeoeuuu 060cHoBaHa aKTYaJIbHOCTb TeMbI zracceprauan, C<pOpMyJIHpOBaHbI 

OCHOBHble ~eJIH H 3a,n:atIH pa60TbI , xparxo H3JIO)l(eHbI HaytIHa51 HOBH3Ha H coztepacamre 

pa60TbI. I13JIO)l(eHbI nOJIO)l(eHH5I, BbIHOCHMble na saunrry, npHBo,n:51TC5I CBe,n:eHH5I 06 

anpooauaa nOJIytIeHHbIX pe3YJIbTaToB. 

B nepeoii znaee ,n:aH 0630P mrreparypsr. Paccuarpaaaercs 061lla5I TeOpH5I 

HeJIHHeHHbIX KOJIe6aHHH B npocreaunrx CHCTeMax, a 'raroxe TeOpH5I HeJIHHeHHOro 

<peppoMarHHTHoro pesonanca H HeJIHHeHHbIX ,n:HHaMHtIeCKHX 5IBJIeHHH B CB5I3aHHblX 
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KOJle6aTeJlhHhIX C11CTeMaX. TIP11BOA~TC~ COBpeMeHHhIe peaynsrarsr 11CCJleAOBaH11H 

rrpeu:eCC110HHOrO AB11)1(eH11~ MarH11THorO MOMeHTa B YCJlOB11~X <peppOMarH11THOrO 

pe30HaHCa. OTMeqaeTC~, qTO pernenne ypaBHeH11~ AB11)1(eH11~ HaMarH11qeHHOCT11 B 

cnyxae 60Jlhrn11X yrnos npeneccnn MarH11THOrO MOMeHTa MO)l(eT 6hITh HaHAeHO TOJlhKO 

npn HaJImKeH1111 OrpaH11qeH11H. 

Bo 6mOpOU znaee BBOA11TC~ ynpoutenaas MOAe.Tlh ABYX . CB~3aHHhIX OCU:11JlJl~TOPOB, 

ofinanaromas CBOHCTBaM11 HeJl11HeHHOH C11CTeMhI. )J;Jl~ 11HTeprrpeTaU:1111 :n OH rrOpOrOBOH 

CMeHhI pe)l(11MOB KOJle6aH11H 11 onpenenenna POJl11 napaaerpos 3aTyxaH11~ 11 

HeJl11HeHHOCT11 OCU:11JlJl~TOPOB 11 11X CB~311 I1CrrOJlh3YeTC~ o606rn.eHHhIH rrOTeHU:11aJI. 

Onpeneneau OCHOBHhIe pe)l(l1MhI KOJle6aH11H B 3aB11C11MOCT11 OT COOTHOrneH~ 

napaverpoa OCU:I1JlJl~TOPOB, rrp11BOMTC~ qaCTOTHhIe XapaKTep11CT11K11 KOJle6aH11H 

aC11HXpOHHOrO pe)K11Ma. 

B mpemseii znaee Orr11ChlBaeTC~ rrp11MeHeH11e MOAeJl11 CB~3aHHhIX OCU:11JlJl~TOPOB B 

saztaxe B036Y)l(AeH11~ r11rrep3BYKOBhIX KOJle6aH11H MarHI1TOCTp11KU:110HHhIM 

npeoripaaoaarenev CBq na qaCTOTe <peppOMarH11THOrO pe30HaHCa. TIp11BOA11TC~ 

Orr11CaHl1e reOMeTp1111 3aAaq11 11 ee rrOCTaHOBKa B B11Ae ypaBHeH11H ABI1)1(eH11~ BeKTOpa 

HaMarH11qeHHOCT11 11 yrrpyroro CMern.eH11~ C rpaH11qHhIM11 YCJlOBI1~M11. OTMeG.aeTC~ 

CJlO)l(HOCTh rrOJlYQeHHOM C11CTeMhI CeM11 A11<p<pepeHU:11aJIhHhIX ypaBHeH11M C rpaH11QHhIM11 

YCJlOB11.51M11, 060CHOBaHa Heo6xOA11MOCTh BBeAeHI1~ ynpontenmi. PaCCMOTpeHa 

Jl11Heap1130BaHHa~ C11CTeMa y p a BHe H11H, rr03BOJl~IOrn.a~ CBeCT11 ary sanaxy K pememno 

ABYX A11<p<pepeHU:11aJIhHhIX ypaBHemiH: BTOpOrO nopszuca 6e3 rpaH11QHhIX YCJlOB11H. Ha 

OCHOBe napaverpca peansnsrx oopasuos MOHOKP11CTaJIJlOB EMf nposeneno ynpouienne 
K03<P<P11U:11eHToB C11CTeMhI ypaBHeH11H. PacCMOTpeHhI QaCTHhIe cJlYQa11 , nonycxaiourae 
aHaJI11T11QeCKOe pememre ynpoutennoti CI1CTeMhI. TIoKa3aHO, QTO B 3aB11C11MOCT11 OT 

BeJl11Q11HhI napanerpos CB~311 oCU:11JlJl~TOPOB B03MO)l(HhI ABa pe)l(11Ma BhIHY)l(AeHHhIX 

KOJle6aH11H, paaneneansre TOQKOH 611<pypKaU:1111. Pe3YJlhTaThI 11CCJleAOBaH11~ 

ynpomenaoii C11CTeMhI conocrasnenu C peansnsrxr CJlYQaeM B036Y)l(AeH11~ KOJle6aH11M B 

rrJlaCT11He 113 EMf. 

B uemeepmoii znaee paCCMaTp11BaIOTC~ ypaBHeHI1~ AB11)1(eH11~ sexropa 
HaMarH11QeHHOCT11 11 yrrpyroro CMern.eH11~ B KBaApaT11QHOM rrp116Jl11)1(eH1111 rro 

HaMarH11QeHHOCT11. )J;Jl~ C11CTeMhI aa OCHOBe napaxerpoa 11 reoMeTp1111 3aAaQ11 

npaaenensr 3KB11BaJIeHTHhIe napaverpsr. Onpenenena nonnas CI1CTeMa ypaBHeH11H AJl~ 

KBaApaT11QHOrO rrpI16JlI1)1(eH11~, coorsercrnyromas MOAeJlhHOH CI1CTeMe ABYX CB~3aHHhIX 

OCU:I1JlJl~TOPOB, HeJl11HeHHOCTh B KOTOphIX Orr11ChlBaeTC~ CJlaraeMhIM11 TpeThero nopsnxa. 
BhIIlOJlHeH aHaJII13 TOQHOCT11 rrp116Jl11)1(eH~ rro cpaBHeH11IO C peurenaev 11CXOAHOM 

HeJl11HeMHOM C11CTeMhI. 

B nstmoii znaee paccuorpena POJlh CMernaHHOM HeJl11HeMHOCT11, nepsoro 11 sroporo 
OCU:I1JlJl~TOPOB, Orr11ChIBaeMOM QJleHaMI1 -rereeproro nopxnxa, rro HaMarH11QeHHOCT11, 

ynpyroxry CMern.eHI1IO 11 I1X rrp0113BOAHhIX. MCCJleAOBaHO ~BJleH11e HeCTaU:110HapHOro 

3arra3AhIBaH11~ B CI1CTeMaX OCU:11JlJl~TOPOB C KpaTHhIM11 QaCTOTaMI1. Ilpennoacena MOAeJlh 

MeXaHI13Ma 3aAep)l(K11 KOJle6aH11M aa OCHOBe A11HaM11QeCKOrO rrOTeHU:11aJIa, onpeneneasr 
ero oco6eHHOCT11. BhI~BJleHhI OCHOBHhIe oco6eHHOCT11 aanaansmanna. MCCJleAOBaHhI 

Pa3JlI1QHhIe pe)l(l1MhI KOJle6aH11M npn Bapl1aU:1111 napaverpa HeJl11HeHHOM CB~311. 
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BbIIlOJlHeHa KJIaCCH<pHKaIU'BI Ha6moLJ:aeMbIX pe)KHMOB rro BeJlH'lJHHe aMrrJlHTYLJ:bI 

B036Y)KLJ:aeMbIX KOJle6aHHH. 

B satauoueuuu C<pOpMyJlHpOBaHbI OCHOBHbIe BbIBOLJ:bI rro LJ:HCCepTallHH. 

HOBH3HY pa60TbI onpeztenaror HeCKOJlbKO <paKTopOB. .Bo-nepnux, npertnoacena 
M0LJ:eJlb CHCTeMbI CB~3aHHbIX CHJlbHOH HeJlHHeHHOH CB~3bIO OClIHJlJl~TOPOB, 

ynpourarouras peureaue 3aLJ:a'lJH KOJle6aHHH B CB~3aHHbIX HeJlHHeHHbIX CHCTeMax, a 

TaIOKe B03MO)KHOCTb ee penremrs C rrOMOlUbIO M0LJ:eJlH LJ:MHaMH'lJeCKOrO rrOTeHlIHaJIa. 

)J,OCTHrHyTo ynpouteune rrOJlHOH CHCTeMbI H3 ceMH ypaBHeHHH nepsoro nopanxa C 

rpaHH'lJHbIMH YCJlOBH~MH LJ:O CHCTeMbI H3 LJ:BYX ypaBHeHHH nroporo rropsnxa 6e3 

rpaHH'lJHbIX YCJlOBHH. BO-BTOPbIX, paccaarpnsaeasre CHCTeMbI ypaBHeHHH BKJIIO'lJaIOT B 

cefia xneasr fionee BbICOKOro nopsnxa rro HaMarHH'lJeHHOCTH H ynpyrony CMelUeHHIO, 

'lJeM acnonssyeasre na LJ:aHHbIH MOMeHT rrpH6JlH)KeHH~. B-TpeTbHX, norryuena 
KJIaCCH<pHKallH~ pe)KHMOB KOJle6aHHH H ortpene.renu YCJlOBH~ HX CMeHbI 3aBHCHMOCTH 

OT HeJlHHeHHOCTH CHCTeMbI H BeJlH'lJHHbI CB~3H. Onpeneneasi KpHTepHH B03HHKHOBemrn 

necraunoaapnoro 3arra3LJ:bIBaHH~ KOJle6aHHH . 

B OTIbIBe HeB03MO)KHO rrOLJ:p06HO 06CYLJ:HTb see MHoro'lJHCJleHHble HOBbIe H nonesnsre 
pesynsrarsr, nonysennne B paoore, rr03TOMY OCTaHOBHMC~ TOJlbKO na nexoropsrx H3 HMX, 

rrpeLJ:CTaBAAIOIUMX, na Haw B3rAALJ:, HaH60Jlee HaH60JlbWHH arrrepec: 

1. TIpeLJ:JlO)KeHa M0LJ:eJlb CHCTeMbI H3 LJ:BYX CB~3aHHblX OClIHJlJl~TOPOB, onacsrsaeaaa 
LJ:BYM~ HeJlHHeHHbIMH LJ:H<p<pepeHlIHaJIbHbIMH ypaBHeHH~MHBTOpOro nopsnxa. TIoKa3aHO, 

'lJTO CBOHCTBa CHCTeMbI MoryT 6bITb onacansr C rrOMOlUbIO LJ:HHaMH'lJeCKOrO rrOTeHlIHaJIa. 

HaHLJ:eHbI OCHOBHbIe pe)KHMbI KOJle6aHHH, onpenerraesrsrx creneasro B036Y)KLJ:eHH~ H 

COOTHoweHHeM napaverpon OClIHJlJl~TOpOB. 

2. )J,AA XapaKTepHCTHKH MarHHToyrrpyrMX KOJle6aHHH norryaena ynpouteaaaa CHCTeMa 

ypaBHeHHH. HaHLJ:eHO aHaJIHTJIqeCKOe peurenae CHCTeMbI B pe)KMMe rrOCTO~HHOH 

aMrrJlHTYLJ:bI H npnaezteasr KpHTepHH CMeHbI pe)l<HMoB. TIOJlyqeHbI OlleHKH TO'lJHOCTH 

rrpH6JlM)Kemrn aa OCHOBe 'lJHCJleHHOrO pacnera rrOJlHOH CHCTeMbI ypaBHeHHH 

MarHHToyrrpyrocrn LJ:AA MOHOKpHCTaJIJla )l{Hr. 
3. TIOJly'lJeHa KJIaCcH<pHKallH~ pe)KHMOB KOJle6aHHH, cooTBeTcTByIOIUHx pa3HbIM 

ypOBH~M JlHHeHHOH H HeJlHHeHHOH CB~3H OClIHJlJl~TOpOB. B3aHMOLJ:eHCTBHe 

OClIHJlJl~TOPOB HHTeprrpeTHpoBaHo Ha OCHOBe M0LJ:eJlH LJ:HHaMH'lJeCKOrO rrOTeHlIMaJIa M 

MexaHM3Ma rrOJlO)KHTeJlbHOH 06paTHoH CB~3H. 

4. TIoKa3aHa B03MO)KHOCTb xparnoro YMHO)KeHM~ 1JaCTOTbI BbIH)')KLJ:eHHbIX 

KOJle6aHHH. BbI~BJleHO, 'lJTO B036y)KLJ:eHHe KOJle6aHMH nroporo OClIMJlJl~TOpa 

rrpOHCXOLJ:HT C necrannoaapnua 3arra3LJ:bIBaHHeM BO BpeMeHH npn YCJlOBHH 

3Ha'lJHTeJlbHOrO pa3JlH'lJH~ speaea penaxcaumr OClIMJlJl~TOpOB. 

TIPH paccvorpenaa MaTepMaJIOB LJ:HCCepTallHH B03HHK P~LJ: 3aMe1JaHHH: 

1. TIPM ormcanmr rrpeMO)KeHHOH MOLJ:eJlM LJ:Byx OClIMJIAATOpOB HeLJ:OCTaTO'lJHO 

BHHMamrn YLJ:eJleHO aHaJIM3Y COOTBerCTBH~ napauerpon :n OH M0LJ:eJlH napaverpaxr 

ypanaenaa JIaHLJ:ay-JIM<pwMlIa M MMKpocKOrrM'lJeCKHM napaaerpav. 
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2. B pafiore rrpaKTWIeCKlI OTCyrCTByeT cpaanenne pasamoli .reopmr C KOHKpeTHb1M 

axcnepaaenrov. EbIJlO 6b1 rrOJle3Hb1M I/pllBecTll II pexoaennainm oxcnepaaerrraropaxr )],JUI 

ofiaapyaceana npencxasanasrx saxonovepaocreti 

3. ITPll aaannse pe3YJlbTaTOB CJle)],OBaJIO 6b1 60Jlee noztpoono ztasarr, <pll3WIeCKYJO 

mrrepnperaumo. B qaCTHOCTll, 3TO OTHOCllTCjI K o6Hapy)l(eHHOMY HOBOMY 3<p<peKTY 

3arra3)],bIBaHIDI B036Y)l()],eHIDI rnrrepasyxa 

4. Bsmocmrsre na sauurry rrOJlO)l(eHIDI crpopvymrpoaansr B sane OCHOBHb1X 

peaynsraroa, 

5. B paoore conepaorrca neoonsmoe KOJlllqeCTBO orresarox, rryHKTYaUlloHHb1X II 

cranacrirrecxax oumfiox (narrpmrep, «nayxnepenozm-recxnii» na CTp. 72, «o6a era 

aernn» na CTp. 137, «npnenemn,rx» na crp, 184). 

Cnenannsre nsnne 3aMeqaHIDI He ll3MeHjlIOT oouiero noncaorrensnoro arrenarneaas 
o paoore A.IT. I1BaHoBa II Hll B xoeii Mepe He nnnaror na ee BbIBO)],bI. Hcuonsays 
COBpeMeHHb1e CllMYJljlUllOHHb1e MeTO)],b1 B coseraaan C )],eTaJIbHb1M aHaJIll30M 

rronyaaesrsrx peaynsraron, )],llccepTaHT no.rynan 3HaqIfMb1e pesynsrarsr B 06JlaCTll 

pa)],ll0<pll3llKll. 

flOCTOBepHOCTb pe3YJlbTaTOB pa60Tb1 ooecneseaa ncnonsaoaanaen nrnpoxo 
ll3BeCTHb1X II qaCTO rrpllMeHjleMb1X anonoonux sanauax MeTO)],OB qllCJleHHOra peurenaa 
3a)],aqll Kounr (MeTO)], PYHre-KYTTb1 4 nopsnxa) II Mo)],eJlllpOBaHlljl, a 'raiose 
conocraaneanev pe3YJlbTaTOB C ll3BeCTHb1Mll )],aHHb1Mll ll3 pa60T )],pyrllx aaropos. 

Pe3YJlbTaTb1 )],llccepTaUlloHHoll pafioru A.IT. I1BaHoBa orryfinnxonanu B »cypaanax 
Bb1COKoro Me)l()],yHapo)],Horo ypOBHjI II MHoroKpaTHo npencraansnacs na 
Me)l()],yHapo)],Hb1X II ncepoccniicxnx xompepennaax. ITo MaTepllaJIaM ztacceptauaa 
orrytinnxonano 30 paoor, ll3 KOTOpb1X: 11 rry6JlllKaUllll B scnyumx peneaaapyesrsix 
nay-rnsrx »cypaanax, orrpeneneansrx BAK rrpn Manotipaayxn Poccan 
nnnexcapyeaux B PI1HIJ;, B TOM qllCJle 3 rrytinmcauaa B xcypHaJI ax, BXOMI..UllX B 

Me)l()],yHapo)],Hb1e pedieparanasre 6a3b1 )],aHHb1X II CllCTeMb1 uarnponanas Scopus II Web 

of Science, II 19 Te3llCOB )],OKJla)],OB na POCCllllCKllX II Me)l()],yHapo)],Hb1X xompepemmax II 
nay-msrx cesnmapax. Anroperpepar B rrormoii Mepe orpazcaer conepxanae 
)],llccepramm. 

Ilpaxrn-rccxaa 3HaqllMOCTb pariorsr 3aKJlIOqeHa B B03MO)l(HOCTll acrronsaosaans 
pe3YJlbTaTOB penrenas snamrrensno ynpourennoii CllCTeMb1 ypaaaennii KOJle6aHllll 

MarHllTHOll II yrrpyroll CllCTeM B rrocrpoeHllll yCrpOllCTB o6pa6oTKll llH<popMaUllll Ha 

rroBepxHocTHWX aKYCTllqeCKlIX BOJlHaX, a llMeHHO B KOHCrpyllpoBaHllll 

MarHllTocrpllKUllOHHb1X npeoopasosarenea, a raioxe B pas.nomsrx nenaneaaux 
reneparopax II npeofipasoaarensx qaCTOTbI. 

Pe3YJlbTaTb1 II BbIBO)],b1, nony-rcaasre B ztacceptartaa, MoryT 6bITb pexcaeanosaasr K 

llCnOJlb30BaHllIO B MOCKOBCKOM rocynapcrsennoa ynasepcarere, YpaJIbCKOM, 

Cll6llpCKOM II Cenepo-KaBKa3CKOM <pe)],epaJIbHb1X ynasepcarerax, I1HcTllTYTe <pll3llKll 

MllKpOCTpyKTyp PAH, I1HcTllTyTe MexaHllKll CrrJlOllIHb1X cpezt YpO P AH, I1HcTllTYTe 

<pll3llKll llM. Knpencxoro CO P AH. 

II 
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Ou;eHlfBIDI .lJ:HCcepTaI.J;l1fO B u;eJIOM, MO)I(HO yraepxciars, rrro OHa npencrasnaer C060H 
3aKOHqeHHYJO HayqHo-KBamupIIKaU;IIOHHYlO pafiory, pe3YJIbTaTbI KOTOpOH BHOCjIT Ba:>KHbIH 
BKJIa,U B rrOHIIMaHIIe nponeccos HeJIlIHeHHblx KOJIe6aHIIH B CBjI3aHHbIX CIICTeMax C 
MarHIIToyrrpyrIIM B3aIIMo,UeHcTBIIeM. 

BbIIIOJIHeHHajI A.IT. HBaHoBbIM ,UIIccepTaU;IIOHHajI paoora rro caoesry nayuaosry 
ypOBHlO, 3HaQeHlIlO II ,UoCToBepHocTII HOBbIX pe3YJIbTaTOB .rrOJIHOCTblO coorsercrsyer 
TPe60BaHIIjIM BAK P<D, rrpe,U'bjIBJUIeMbIM K KaH,UII,UaTCKIIM ztacceprauaaa rro 
CrreU;IIaJIbHOCTII 01 .04 .03 - Pa,UIIo<!>II3IIKa, a ee anrop, A.IT. HBaHoB, 3aCJIY:>KIIBaeT 
npacyacnenaa yqeHoH CTerreHII KaH):{II,UaTa <!>II3IIKo-MaTeMaTIIQeCKlIX nayx. 

OT3bIB paccsrorpen II yTBep:>K,UeH na 3ace,UaHIIII HayQHOrO cesnmapa Karpenpsr 
MarHeTII3Ma <!>II3IIQeCKOrO <!>aKYJIbTeTa MfY IIMeHII M.B.JIoMoHocoBa 13 MajI 2019 r. 
(rrpoTOKOJI NQ 10, rrpIIcyTcTBOBaJIO 18 QeJIOBeK, sa - 18). 

119991 Mocxsa fCIT-l JIeHIIHcKIIe ropsr MlY 

,U.l crp.Z, <!>II3IIQeCKIIH <!>aKyJIbTeT, xarpenpa MarHeTII3Ma 

TeJI.495-939-1847, E-mail:kaf-magn@physics.msu.ru 

3aB.Ka<!>e,UpoH MarHeTII3Ma ? 

,U.<!>.-M.H. nporpeccop Ilepos 
HIIKOJIaH Cepreennx 

Ilporpeccop 
xarpenpsr MarHeTII3Ma fpaHOBCKIIH 

.n;. <p.-M. H. /' / - Anexcannp Bopaconn-r 
./ 
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CBe.ueHHJI 0 nenymeii opranasamor no .uI1CCepTal.l;I-U1 I1BAHOBA AJIeKCe51 Ilaancaasa 
«MO~JIb CB5I3AHHbIX OCL(I1JIJUITOPOB KAK HHCTPYMEHT AHAJII13A 
HEJII1HEHHbIX KOJIEEAHHH ' B MAfHI1TOYIlPYfOH CI1CTEME», 
npeztcraanennyro na COI1CKaHl1e yqeHOll CTeneHI1 xannanara epI13I1KO-MaTeMaTI1QeCKI1X 
nays no Cnel(l1aJ1bHOCTI1 01.04.03 - pannorpasmca. 

Opranaaanaa:
 
Ilormoe Ha3BaHl1e: <pe.uepaJ1bHOe rocynapcrnennoe 61O.u)KeTHOe 06pa30BaTe.TIbHOe
 
yspeacnenae nsrcurero 06pa30BaHl15I «MOCKOBCKl1ll rocynapcracanuit YHI1BepCI1TeT
 
I1MeHI1 M.BJloMoHocoBa»
 
COKpaI..QeHHOe Ha3BaHl1e: MOCKOBCKl1ll rocynapcraennsra YHI1BepCI1TeT I1MeHI1
 
M.B.Jlovonocoaa»
 

KOHTaKTHbIe nannue:
 
IOpYI,UI1QeCKl1ll anpec: 119991, POCCI1MCKa51 <pe.uepal(I151, Mocxsa, JIeHI1HCKl1e ropsr, n. 1,
 
MOCKOBCKYlll rocyztapcrncaasrn YHI1BepCI1TeT I1MeHI1 M.B.JIoMoHocoBa
 
Tenerpon: (495) 939-10-00 <PaKc: (495) 939-01-26
 

Anpec odiauaansnoro caiira BCeTl1 I1HTepHeT: http://www.msu.ru 
Anpec 311eKTpOHHOll nOQTbI: info@rector.msu.ru 
Pexrop: aKa.ueMI1K BI1KTOP AHTOHOBI1Q Ca.uoBHI1Ql1ll 

Cnl1COK HaYQHbIX Tpy.uOB pa60THl1KOB OpraHl13al(1111 no Cnel(l1aJ1bHOCTI1 .uI1CCepTal(1111 aa 
2015-2019 roztsr: 

1.	 Andrianov T., Vedyaev A., Dieny B. Magnetic modulation of inverse spin hall 
effect in lateral spin-valves II Journal of Physics D. - 2018. - Vol. 51, no. 20. 
- P. 205003. 

2. A. Vedyayev, N. Ryzhanova, N. Strelkov,	 T. Andrianov, A. Lobachev, and B. 
Dieny, "Nonlocal signal and noise in t-shaped lateral spin-valve structures," 
Physical Review Applied, vol. 10, no. 6, p. 064047, 2018. 

3.	 Matsko A. B., Vyatchanin S. P. Electromagnetic-continuum-induced nonlinearity 
II Physical Review A - Atomic, Molecular, and Optical Physics. - 2018. - Vol. 
97. - P. 053824-1-053824-7. 

4.	 A. O. Shiryaev, S. Y. Bobrovskii , A. B. Granovsky, A. V. Osipov, A. S. Naboko, 
E. Lahderanta, A. N. Lagarkov, K. N. Rozanov, and P. A. Zezyulina, "Coaxial 
measurements of microwave permeability of thin supermalloy films under 
magnetic bias 10.1016/j .jmmm.2019.01.055," Journal of Magnetism and 
Magnetic Materials, vol. 477 , pp. 329-333,2019. 

5.	 O. S. Tarasova, Y. E. Kalinin, A. V. Sitnikov, Y. G. Pasternak, A. B. Granovskiy, 
A. D. Mishin, K. N. Rozanov, and V. 1. Chuguyevskiy, "Creation of broadband 
radio-absorbing structures based on frequency-selective gratings with distributed 
losses" AlP Conference Proceedings, vol. 2015, p. 0201101, 2018. 

6.	 Demchenko Y. A., Bilenko 1. A., Gorodetsky M. L. Optimisation of prism 
coupling with optical whispering-gallery type microresonators II Quantum 
Electronics. - 2017. - Vol. 47, no. 8. - P. 743-747. 

6 

mailto:info@rector.msu.ru


7.	 A. O. Shiryaev, K. N. Rozanov, S. A. Vyzulin, A. L. Kevraletin, N. E. Syriev, E. 
S. Vyzulin, E. Lahderanta, S. A. Maklakov, and A. B. Granovsky, "Magnetic 
resonances and microwave permeability in thin fe films on flexible polymer 
substrates," Journal of Magnetism and Magnetic Materials, vol. 461, pp. 76-81, 
2018. 

8. A.	 M. Pikalov, A. V. Dorofeenko, A. B. Granovsky, and Y. E. Lozovik, 
"Plasmons in chains of spherical nanoparticles with the account of all pairwise 
interactions," Journal of Communications Technology and Electronics, vol. 63, no. 
3, pp. 189-197,2018. 

9.	 M. Chshiev, A. Manchon, A. Kalitsov, N. Ryzhanova, A. Vedyayev , N. Strelkov, 
W. H. Butler, and B. Dieny, "Analytical description of ballistic spin currents and 
torques in magnetic tunnel junctions," Physical Review B, vol. 92, no. 10, p. 
104422,2015. 

10.0. C. Tapacosa, A. B. C11TH11KOB, 10. E. KaJI11H11H, 10. f . Ilacrepnax, A. ,l(. 
M11lI111H, K. H. P03aHoB, A. E. fpaHOBCK11H, and B. 11. qyryeBCK11H, 
"BbICOKOlJaCTOTHble MarH11THble CBOHCTBa CTeKJIOTeKCTOJI11Ta 
HaHOKOMTI0311I..:(110HHbIM ¢YHKI..:(HOHaJIbHbIM TOHKOTIJIeHOlJHbIM TIOKpbIT11eM 
(co40fe40b20)60(sio2)40," MaTep11aJIOBe~eH11e, vol. 10, pp. 18-22, 2018. 

11. A.M. TI11KaJIOB, A. B. ,l(opo¢eeHKo, A. E. I'panoacxnii, and 10. E. JI030B11K, 
"TIJIA3MOHbI B QETIOQKAX C<I>EPJ1l:IECKI1X HAHOQACT11Q C 
YQETOM BCEX TIAPHbIX B3A11MO,l(EI1CTBI1I1," Pa~110TeXH11Ka 11 
3JIeKTPoH11Ka, vol. 63, no. 3,pp. 211-219,2018. 

l2.K. Naoki, G. Taichi, S. Koji, A. B. Granovsky, C. A. Ross, T. Hiroyuki, N. Yuichi, 
U. Hironaga, and 1. Mitsuteru, "The role of snell's law for a magnonic majority 
gate," Scientific reports, vol. 7, p. 7898, 2017. 

A.A. <I>e~.SIH11H 

3aB.Ka¢e~poH MarHeT113Ma 
H.C.I1epoB

,n.<}?-M.H. nporpeccop 

c 

7 


