
OT3biB 

oqnrQJHl.JILHoro orrrroHeHTa Ha .rurccepTaQmo Karr5I6Jma ,ll;MHTpH5I BJia,l(HMHposnqa 

«HeB3aHMHbie H pe30HaHCHble 3cpcpeKTbi IIpH pacrrpOCTpaHeHHH CIIHHOBbiX H 

aKyCTJiqeCKHX BOJIH B HeO,l(HOpO.l(HbiX CTpyKTypaX», rrpe,l(CTaBJieHH)'IO Ha COHCKaHHe 

yqeHOM CTeiieHH KaH,l(H,l(aTa cpH3HKO-MaTeMaTnqecKHX HayK 

IIO CIIeQHaJibHOCTH 01.04.07 - cpH3HKa KOH,l(eHCHpOBaHHOrO COCT05IHH5I. 

AKTyaJibHOCTb TeMLI. 

,ll;nccepTaQHOHHa5I pa6oTa Karr5I6HHa ,[(.B. rrocs5Im:eHa perneHmo aKTYaJILHLIX 

3a,l(aq cpH3HIGI KOH,l(eHCHpOBaHHOrO COCT05IHH5I, KaCaiOIIJ:MXC5I H3yqeHH5I OC06eHHOCTeM 

pacrrpOCTpaHeHH5I CIIHHOBbiX BOJIH B MarHOHHbiX KpHCTaJIJiaX H HeO,l(HOpO.l(HbiX 

MarHHTHbiX BOJIHOBO,l(aX, a TaiOKe IIOBepXHOCTHbiX aKyCTJiqeCKHX BOJIH Juma B CJIOHCTOM 

BOJIHose.n:ymeii CTPYKType rrepeMeHHoii TOJIIIJ:MHLI H B aKycTnqecKoM MeTaMaTepnarre. 

11HTepec K TaKHM HCCJie,l(OBaHH5IM B HaCT05IIIJ:ee BpeM5I CTHMYJIHpyeTC5I 

He06XO,l(HMOCTbiO C03,l(aHH5I HOBbiX ycTpOMCTB o6pa60TKH, rrepe.n:aqn H XpaHeHH5I 

HHcpOpMaQHH Ha HOBbiX cpH3JiqeCKHX IIpHHQHIIaX. Pa3BHTHe TeXHOJIOrHM IIOCJie,l(HHX JieT 

II03BOJIHJIO C03,l(aBaTb pa3JIJiqHOrO BH,l(a MHOrOCJIOMHbie cpeppoMarHHTHLie CTpyKTypLI, a 

TaiOKe O,l(HOMepHbie H ,l(ByxMepHLie IIJieHOqHLie MarHHTHLie MHKpO- H HaHOCTpyKrypLI, 

IIOJiyqHBlliHe Ha3BaHHe MarHOHHbiX KpHCTaJIJIOB. Pa3H006pa3He ,l(HCIIepCHOHHbiX 

CBOMCTB, HH3IGIM rropor B03HHKHOBeHH5I HeJIHHeMHbiX rrpoQeCCOB (rrop5I.l(Ka MHJIJIHBaTT), 

a TaiOKe CJia6a5I ,l(HCCHIIaQH5I IIpH pacrrpOCTpaHeHHH CIIHHOBbiX BOJIH C,l(eJiaJIH TOHKHe 

3IIHTaKCHaJibHbie IIJieHKH cpeppHTa )KeJie30-HTTpHeBOrO rpaHaTa ()KMr) y.n:o6HOM cpe,l(OM 

KaK ,l(JI5I H3yqeHH5I CIIHHOBbiX BOJIH, TaK H ,l(JI5I pa3pa60TKH ycTpOMCTB CBq ,l(Haiia30Ha, 

CeHCOpOB H .l(p. 

11CCJie,l(OBaHH5I CIIHHOBbiX BOJIH B MarHHTHbiX rrepHO,l(JiqeCKHX CTpYK'fYpax 

HaqaJIJiCb B KOHQe 70-X rO,l(OB IIpOlliJIOrO BeKa H IIp0.[(0JI)KaiOTC5I ,[(0 CHX IIOp. B 

IIOCJie,l(Hee ,l(eC5ITHJieTHe TaKHe HCCJie,l(OBaHH5I Be,l(yrC5I HaH60Jiee HHTeHCHBHO. 3TO 

CTHMYJIHpyeTc5I IIOTpe6HOCTbiO pa3BHTH5I TeXHOJIOrHM, aJILTepHaTHBHbiX 

rroJiyrrpoBO.l(HHKOBoii KMOII TeXHoJiornn. B cJiyqae MarHHTHLIX MaTepnarros TaKHM 

HarrpaBJieHHeM 5IBJI5IeTc5I MarHOHHKa. MarHOHLI - 3TO KBaHTLI crrHHOBLix BOJIH. C03.l(aHne 

HHTerpaJibHbiX 3JieMeHTOB MarHOHHKH, IIpOH3B0,[(5IIIJ:HX OIIepaQHH C MarHOHaMH, a TaiOKe 

CIIHHOBbiX MHKpO- H HaHO-BOJIHOBO,l(OB ,l(JI5I opraHH3aQHH COe,l(HHeHHM Me)K,l(y 

MarHOHHbiMH 3JieMeHTaMH, orpaHJiqliBaeTC5I He ,l(OCTaToqHo H3yqeHHbiMH CBOMCTBaMH 
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CITHHOBbiX BOJIH B TaKHX CTJJYKTypax. Il03TOMY meMa ouccepmaZfUOHHOU pa6ombl 

KaJZR6uHa J(.B. HecoMHeHHo Jl6JZJlemcR aKmyl1.1lbHoii. 

,[(HCCepTaiJ;HOHHa.SI pa6oTa COCTOHT H3 BBe)l.eHH.SI, 'TpeX rJiaB, 3aKJiroqeHH.SI, CITHCKa 

JIHTepaTypni, BKJIIOqaromero 149 HaHMeHOBaHHH, H CIIHCKa pHCYHKOB. IJOJIHbiH 06'beM 

)l.HCCepTaiJ;HH COCTaBJI.SieT 114 C'TpaHHIJ; TeKCTa C 3 8 pHCYHKaMH. Bo BBe)l.eHHH 

060CHOBaHa aKTYaJII>HOCTb TeMDI )l.HCCepTaiJ;HOHHOH pa60Tbi, C$OpMyJIHpOBaHhl 

OCHOBHbie IJ;eJIH pa60TDI H H3JIOJKeHbl OCHOBHI>Ie ITOJIOJKeHH.SI, BbiHOCHMble Ha 3aiiJ:HTy. B 

ITOCJie.LJ.YIOIII:HX rJiaBaX npHBO)l.HTC.SI 0630p COCTO.SIHH.SI HCCJie)l.OBaHHH B )l.aHHOH HayqHOH 

06JiaCTH, OITHCbiBaiOTC.SI TeOpeTHqecKHe ITO)l.XO)l.bl H qHCJieHHbie MeTO)l.bl, HCITOJin3yeMI>Ie 

B pa6oTe, npHBO.lJ..SITC.SI pe3yJII>TaTDI nccJie.LI.OBaHHH. B 3aKJIIOqeHHH H3JIOJKeHDI Han6oJiee 

BaJKHble pe3yJII>TaTDI H BbiBO)l.bl )l.HCCepTaQHOHHOH pa60Tbl. 

HayquaB u;euuocTh u uosu1ua. 

Pa6oTa .LI.HccepTaHTa nocs.s~meHa nccJie.LJ.OBaHHIO oco6eHHOCTeM: pacnpoc'TpaHeHH.SI 

CITHHOBbiX BOJIH B O)l.HOMepHDIX H )l.ByMepHDIX MarHOHHbiX KpHCTaJIJiaX, a TaKJKe 

HCCJie)l.OBaHHIO pacrrpOCTpaHeHH.SI CITHHOBbiX H aKycTnqeCKHX BOJIH B HeperyJI.SipHbiX 

BOJIHOBO)l.aX. B qacTHOCTH, BIIepBI>Ie 6I>IJIH TeOpeTHqecKH HCCJie)l.OBaHDI KpaeBDie 

BpamaTeJibHble MarHOHHDie COCTO.SIHH.SI, B03HHKaiOIIJ:He B HOpMaJibHO HaMarHnqeHHDIX 

.LJ.ByMepHDIX MarHOHHbiX KpHCTaJIJiaX, o6pa30BaHHbiX H3 $eppoMarHHTHOH IIJieHKH H 

Ha6opa IJ;HJIHH)l.pHqecKHX BKJIIOqeHHH H3 .LJ.pyroro $eppoMarHeTHKa, H3yqeHO BJIH.SIHHe 

)l.JIHHDI O)l.HOMepHoro MarHOHHOrO KpHCTaJIJia Ha CIIeK'Tp CIIHHOBbiX BOJIH, npoBe)l.eH 

aHaJIH3 pacrrpe)l.eJieHH.SI MarHHTOCTaTnqecKOrO IIOTeHIJ;HaJia B MarHOHHDIX KpHCTaJIJiaX H 

B ITJieHoqHbiX BOJIHOBO)l.aX nepeMeHHOH TOJIIIJ:HHbl, H3yqeHDI 3$$eKTDI HeB3aHMHOCTH 

npH pacrrpoc'TpaHeHHH cnHHOBI>IX BOJIH B CTPYKTypax c acHMMeTpHqHI>IMH rpaHHqHDIMH 

YCJIOBH.SIMH. ,[(JI.SI TeopeTnqeCKHX HCCJie)l.OBaHHH CITeK'TpOB CITHHOBbiX BOJIH B 

nepeqHCJieHHDIX CTpyKTypax HCITOJib30BaJIHCb MeTO)l.bl MHOrOKpaTHOrO pacce.SIHH.SI, 

MeTO)l. pa3JIOJKeHH.SI IIO ITJIOCKHM BOJIHaM H MeTO)l. fanepKHHa. 

Bee noJZytteHHble 6 ouccepmaZfUU pe3yllbmambl Jl6JlJl10mCJl H06blMU. Cpe)l.H 

ITOJiyqeHHDIX pe3yJII>TaTOB Ha Haiii B3rJI.SI)l. HaH60Jiee BaJKHbiMH .SIBJI.SIIOTC.SI CJie)l.yroiiJ:He. 

1. Pa3pa6oTaHa MaTeManrqecKa.SI MO.LJ.eJII> .LI.ByMepHoro MarHOHHoro KpHCTaJIJia c 

HCITOJib30BaHHeM TeOpHH MHOrOKpaTHOrO pacce.SIHH.SI. IJoJiyqeHI>I )l.HCIIepCHOHHble 

xapaKTepHCTHKH IIp.SIMbiX 06'beMHbiX CIIHHOBDIX BOJIH B TaKHX MarHOHHDIX KpHCTaJIJiaX. 
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IIoKaJaHo, lffO 6naro.n:ap51 3cpcpeKTy HeB3alfMHOCTlf crrlfHOBLIX BOJIH o6pa3)'10TC51 

KpaeBLie Bpaii(aTeJILHLie COCT051Hlf51 C BLI,[(eJieHHLIM HarrpaBJieHlfeM pacrrpOC1paHeHlf51. 

2. BrrepBLie lfJyqeHLI CIIeKTJ>LI IIOBepXHOCTHLIX CIIlfHOBLIX BOJIH B O,[(HOMepHLIX 

6lfKOMIIOHeHTHLIX MarHOHHLIX KpliCTaJIJiaX 6e3 MeTaJIJilf3ai.J;lflf If C MeTaJIJilf3ai.J;lfeH 

IIOBepXHOCTlf C O,[(HOH CTOpOHLI, a TaiOKe B O,[(HOKOMIIOHeHTHLIX KpliCTaJIJiaX C 

MliKpOCTJ>YKTYPliPOBaHHOH IIOBepXHOCTLJO, MeTO.[(OM pa3JIO)KeHlf51 ITO IIJIOCKlfM BOJIHaM, 

yqlfTLIBaJOII(lfM OC06eHHOCTlf rpaHifqHLIX ycJIOBlfH Ha pa3HLIX IIOBepXHOCT51X 

MarHOHHOrO KpliCTaJIJia. 06Hapy)KeH 3cpcpeKT HeB3alfMHOCTlf CIIlfHOBLIX BOJIH, 

BLipa)KaJOII.J;lfHC51 B aClfMMeTJ>lflf ,[(lfCIIepCliOHHLIX xapaKTepiiCTlfK CIIlfHOBLIX BOJIH, B 

CMeii.J;eHlflf MaKCIIMYMOB II MlfHIIMYMOB ,n:IIcrrepciiOHHLIX BeTBeii BHYTPL 30HLI 

bpliJIJIJ03Ha. C IIOMOII(LJO MeTO.[(a Ma1plfi.J; rrepe,n:aqlf IIOKaJaHO, qTo 30HHa51 CTJ>YKTYpa 

.[(lfCIIepClili BOJIH cpopMIIpyeTC51 y)Ke Ha HeCKOJILKlfX rrepliO,[(aX CTJ>YKTypLI. 

3. Hccne.n:osaHo pacrrpOCTJ>aHeHIIe rrosepxHOCTHLIX MarHIITOCTaTifqeCKIIX crriiHOBLIX 

BOJIH B orpaHifqeHHLIX cpeppoMarHlfTHLIX BOJIHOBO,[(aX rrepeMeHHOH illlipliHLI. 

Bcne,n:cTBlfe Heo,n:Hopo,n:HOCTlf BOJIHOBo,n:a B03HlfKaeT rrepeKaqKa 3Heprlilf Me)K,n:y 

illlipliHHLIMlf MO,[(aMlf, qTo cyii.J;eCTBeHHO BJilf51eT Ha xapaKTep pacrrpOC1paHeHlf51 BOJIH B 

TaKlfX CTJ>YKTYPaX 6naro,n:ap51 IIpOCTJ>aHCTBeHHOH lfHTepcpepeHI.J;lflf. 

Ilpa~rruqecKaH IJ,CHHOCTh pa60TLI COCTOlfT B TOM, qTO IIOJiyqeHHLie pe3yJILTaTLI 

OTKpLIBaJOT B03MO)KHOCTlf ,[(JI51 C03,[(aHlf51 HOBLIX YCTJ>OHCTB o6pa60TKlf ClfrHaJIOB Ha 

IIpliHI.J;lfiiaX MarHOHHOH JIOrlfKlf, a TaiOKe ycTpOHCTB o6pa60TKlf lfHQJOpMai.J;lfOHHLIX 

ClfrHaJIOB CBq ,n:IIarraJoHa. 

,lJ;OCTOBepHOCTh BhiBO~OB H peJyJJhTaTOB ,[(lfCCepTai.J;lflf He BLI3LIBaJOT COMHeHlfH. 

B pa6oTe IICIIOJIL3YJOTC51 o6II.J;errpiiH51TLie TeopeTlfqecKIIe rro,n:xo,n:LI. OT,n:eJILHLie 

pe3yJILTaTLI, IIOJiyqeHHLie paJJIIfqHLIMlf MeTO,[(aMlf (aHaJilfTifqeCKlfMlf, qlfCJieHHLIMlf If 

3KCIIepiiMeHTaJILHLIMlf) COBIIa,[(aJOT Me)K.[(y C060ii. 0CHOBHLie BLIBO,[(LI HaX0.[(51TC51 B 

COOTBeTCTBlflf C lf3BeCTHLIMlf TeOpli51Mlf If rry6JIIIKai.J;lf51Mlf ,n:pyrlfX aBTOpOB. 

He~ocTaTKH u JaMeqaHHH no pa6oTe 

1. B ,n:IIccepTa:u;lflf rrpii rrpose,n:eHlflf TeopeTlfqecKIIX IIccne.n:osaHIIii MarHIITHLIX II 

aKycTlfqecKIIX CTPYKTYP pa3JilfqHLJX TlfiiOB IIcrroJIL3)'10TC51 paJJIIfqHLie MeTO.[(LI 
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MaTeMaTWieCKOrO MO,ll;eJUipOBaHIDI. BMeCTe C TeM, OTC)'TCTByeT 060CHOBaH'H:e Bbi6opa 

TOrO RJUI lfHOrO MeTO,ll;a. 

2. B pa3,ll;eJie 2.3 3aKOH ,ll;llCIIepCllll CllllHOBbiX BOJIH 6LIJI IIOJiytieH Ha 6a3e MeTO,ll;a MaTPHU: 

llepe,ll;aqn, O.[(HaKO B TeKCTe pa3,ll;eJia :no Hllr,ll;e He YKa3aHO. 06 3TOM HaiiH:CaHO TOJibKO BO 

BBe,[(eHllll ll B 3aKJIIoqeHllll .[(llCCepTaU:HOHHOH pa60Tbl. )l{eJiaTeJILHO 6biJIO 61>1 11pHBeCTll 

Bbipa)KeHHe .[(JI.H MaTpHU:bi llepe,ll;aqn Ha O,ll;HOpO,ll;HOM yqaCTKe llepHO,ll;WieCKOH 

CTPYKTYPLI. 

3. ,lJ;nccepTaU:HOHHa.H pa6oTa IIOCB.HIUeHa TeopeTHqecKHM llCCJie,[(OBaHIDIM C 

llCIIOJib30BaHHeM qncrreHHOrO MO,ll;eJIHpOBaHH.H. 0.[(HaKO, aBTOp y,ll;eJI.HeT He,ll;OCTaTOqHOe 

BHHMaHHe BOIIpOCaM IIOrpeiiiHOCTlf pacqeTa, BeJIWillHbl mara CeTKH If ycTOmllBOCTll 

Bbi6paHHbiX qncJieHHbiX MeTO,ll;OB. 

4. B pa3,ll;erre 3.2 11poBO,ll;HTC.H H3yqeHae pacllpocTpaHeHIDI CIIHHOBLIX BOJIH B IIJieHoqHoM 

cpeppoMarHHTHOM BOJIHOBO.[(e, IIIllpHHa KOTOpOrO IIJiaBHO yMeHbiiiaeTC.H. Ilpll 3TOM He 

yqHTLIBaeTC.H HeO,ll;HOpO,ll;HOCTb BHYTPeHHero MarHHTHOrO IIOJI.H, Bbi3BaHHa.H 

aHH30TPOIIlleH: cpopMLI. KoMMeHTapna asTopa 110 IIOBO,ll;y o6ocHoBaHHOCTH TaKoro 

11pH6Jill)KeH'IDI 6LIJilf 6LI )KeJiaTeJILHbl. 

5. B TeKcTe ,ll;HCcepTaU:HH H B asTopecpepaTe BCTPeqaJOTC.H o11eqaTKH. 

C,ll;erraHHLie 3aMeqaHH.H He HOC.HT 11pHHU:HIIllaJILHoro xapaKTepa a He CHH)KaJOT 

BbiCOKOH OU:eHKH ,ll;llCCepTaU:HOHHOH pa60Tbl. 

IIToroBoe JaKJIIO'leHHe 

B u:erroM ,ll;HccepTau:noHHa.H pa6oTa 11pe,ll;cTaBJI.HeT co6oH: cepLe3HOe nccrre,ll;oBaHne, 

BbiiiOJIHeHHOe Ha BbiCOKOM HaytiHOM ypOBHe. B HeM IIOJiytieH p.H,ll; HOBbiX Ba)KHLIX 

pe3yJILTaTOB 110 peiiieHHIO 3a,[(aq pacllpOCTPaHeHIDI CllllHOBbiX ll aKyCTllqecKHX BOJIH B 

CTPYKTypnpoBaHHLIX MaTepnarrax. 

,D;nccepTaU:IDI CBH,ll;eTeJILCTByeT o BLICOKOH KBarrncpnKaU:HH aBTopa. Hayq:HLie 

IIOJIO)KeHIDI ll BbiBO,[(bi ,[(llCCepTaU:Hlf 060CHOBaHbl ll IIO,[(TBep)K,ll;eHbi 

COOTBeTCTByiOIUllMll llCCJie,ll;OBaHIDIMll. AHaJill3 rry6JIHKaU:HH aBTOpa IIOKa3biBaeT, qTO 

OCHOBHbie pe3yJILTaTbi ,[(llCCepTaU:Hll ,ll;OCTaToqHo IIOJIHO Olly6miKOBaHbl B HayqHLIX 

)KypHarrax, peKoMeH,ll;OBaHHLIX BAK MnHo6pa3oBaHIDI a HayKH Poccnn ,ll;AA 

rry6JIHKaU:Hll MaTepllaJIOB ,ll;OKTOpCKHX ll KaH.[(ll.[(aTCKllX .[(llCCepTaU:HH, ,ll;OKJia,ll;hlBaJillCb 
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Ha MHOrnx pOCCMHCKliX II Me)l(,nyHapo,nHbiX KOH<PepeHI .. UUIX. ,[(MCCepTaiiiDl HaiiMCaHa 

XOpOillMM ji3biKOM II aKKypaTHO o<PopMJieHa. ABTOpe<PepaT TIOJIHOCTblO OT}Ja)l(aeT 

co.nep)l(aHne .nnccepTaiiMM. 

PaccMorpeHHajl .nnccepTaiiiDI o6Jia,naeT BbiCOKoii Hayt-~Hoii 11eHHOCTbiO B o6JiaCTM 

<l>M3MKM KOH,neHCMpOBaHHOrO COCTOj{HIDl, OTBeqaer CTieiiMaJibHOCTM 01.04.07 - <l>M3MKa 

KOH,[(eHCHpOBaHHOrO COCTOj{HIDl (<l>H3MKO-MaTeMaTMqecKMe HayKH) II MMeeT Ba)I(HOe 

3HaqeHne ,nAA npaKTnqecKMx npnMeHeHMH B 3JieKT}JOHMKe. CqnTaiO, qTo 

.nnccepTaiiMOHHajl pa6oTa KaAA6MHa ,ll;MMTpiDI BJia,nnMnposnqa y,noBJieTBOpjleT seeM 

rpe6oBaHIDIM, npe)J.bjiBJUieMniM K KaH.n.n.n.aTCKMM .n.nccepTaiJ;Jij!M cornacHo nn. 9-14 

IIoJIO)I(eHJijl BAK o npncy)l(.n.emrn yqeHDIX cTeneHeii (yrsep)l(.n.eHHniM 

nocTaHOBJieHMeM IIpaBMTeJinCTBa P<l> oT 24 ceHTjl6pjl 2013 r • .NQ 842), a ee asTop 

3aCJIY)I(JIBaeT npHCy)l(,neHIDI eMy yt-~eHOH CTeTieHM KaH,[(M,[(aTa <l>M3MKO-MaTeMarnqec.KMX 

HayK TIO CTieiiMaJibHOCTM 01.04.07- <l>M3MKa KOH.[(eHCHpOBaHHOrO COCTOjiHIDl. 

O<PMIIMaJibHbiH onnoHeHT, 

,[(OKTOp <l>M3MKO-MaTeMaTJiqecKHX HayK, 

npo<Peccop Ka<Pe,npbl <Pn3nqeCKOH 3JieKrpOHMKM II TeXHOJIOrMM 

CaHKT-I1eTep6yprcKoro rocy,napcTBeHHoro 3JieKTpoTexHnqecKoro yHnsepcnTeTa 

MM. B.H. YJibjiHOBa (JleHMHa), 

Y CTHHOB AJieKCeH EopHCOBH'I 

~TMHOBA.J>. 
""/ 29.08.2017 

T.JI. PycjleBa 

a..zwec: 197376, C.-I1eTep6ypr, yJI. rrpo¢. ITorroaa, ,n:. 5, CI16r3TY 
Tene<jloH: 8(812)2349983 
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