
« YmeJl'K,l.l,aro» 

IlpopeicrOp no HayqHOH pa6ore 

<l>e,n;epaiThHOro rocy,n;apcmemmro 

6IO)],)KeniOf'O 00pa30BareJThHOIO yqpe)K)J;eHIDI 

Bblcrnem o6pa30BaHIDI 

«Camcr-Tierep6yprci<HR rocy,n;apcrneHHhrn 

YmmepcHTeD> (<l>IDOY BO CTI6IY) 

TI~P.J¥J¥IKC.n 

tr··:/~ 

OT3hiB 
oqmu;HaJibHoro orrrroHeHTa 

Ha ,n;HccepTa.QHIO IIrracryHa ArreKcaH,n;pa CepreeB:Htia 

«BJII15IlillE l13MEHEI-Iflli TIOTIEPElffiOrO TIPO<l>MIDI HA 
TIPOTIYCKAHME M ,ZU1CTIEPCHOHHhiE XAP AKTEPHCTMKI1 

OTITWIECKMX BOJIOKOH l1 <l>OTOHHO-KPHCTAJI.Jll1qECKI1X 
BOJIHOBO,[(OB», 

rrpe,z:t;CTaBJieHHYIO Ha COHCKaHHe yqeHOH CTerreHH 

KaH,z:t;H,z:t;aTa $H3HKO-MaTeMaTJ.flJeCKHX Ha)'K no cneQHaJibHOCTH 

01.04.21- Jla3epHrui $H3HKa 

,[(HccepTaQHOHHrui pa6oTa A.C. llJiacTyHa ITOCBHID;eHa HCCJie,z:t;OBaHHIO 

,ll;HCITepCHOHHbiX xapaKTepHCTHK H rrapaMerpOB rrporrycKaHHH OITTHqeCKHX 

BOJIOKOH H $OTOHHO - KpHCTaJIJIHqecKHX BOJIHOBO,ll;OB, a TaKJKe BbiHBJieHHIO 

oco6eHHOCTeH H 3aKOHOMepHOCTeH $yHKIJ;HOHHpOBaHHH ITO,z:t;06HbiX CTpyKryp, 

Bbi3BaHHhiX H3MeHeHHHMH HX rrorrepeqHoro rrpO<j:mmi. TeMa ,n;HccepTa.QHH 

51BJI51eTCH, 6e3yCJIOBHO, aKryaJibHOH B CBH3H C He06XO,ll;HMOCTblO 

COBeprneHCTBOBaHHH MeTO,ll;OB pacqeTa H pa3BHTHIO MeTO,ll;OB .QeJieHarrpaBJieHHOro 

yrrpaBJieHHH xapaKTepHCTHKaMH $oTOHHo-KpHCTaJIJIHqecKHX crpyKTYP· HayquaH 

HOBH3H3 pa60Tbi 3aKJIJOqaeTCH B rrpe,z:t;JIO/KeHHH H pa3BHTHH HOBOH 

MaTeMaTMqecKOH MO~eJIH pacrrpOCTPaHeHHH Jia3epHOrO H3JiytieHHH B 



pacrrpOCTpaHeHIDI H B3aHMO.ZJ:eHCTBH.H COTIHTOHOB. 3TO B3aHMO.ZJ:eHCTBHe .ZJ:nH 

O.ZJ:HHX 3a.n;aq .HBn.HeTC.H He)l(enaTenbHhiM, ,lVI.H .n;pyrHX - He06XO.n;HMbiM. 

flpaKTH':IeCKa.H D;eHHOCTL paOOTLI 3aKJIIOqaeTC.H B B03M0)l(HOCTH DpHMeHeHHH 

IIOnytieHHbiX pe3yJibTaTOB IIpH H3rOTOBJieHHH H IIpOeKTMpOBaHMM HenMHeHH.biX 

OIITHqecKHX ycTpOHCTB, HaiipHMep, rrpeo6pa30BaTeneif qacTOTbi, <l>oTOHHO

KpHCTannHqecKHX <l>HJI.bTpOB, BOTIOKOHHbiX Tia3epOB. KaK H3BeCTHO, IDHpOKOe 

npHMeHeHHe B HaCTOHW:ee BpeM.H IIOnyqHnH yCTpOHCTBa Ha OCHOBe 

MHKpOCTp)'K.TypHpOBaHHbiX BOTIOKOH .ZJ:nH qaCTOTHOrO pacmHpeHHH CIIeKTpOB 

H3nyqeHHH <l>eMTOCeKYH.l(HbiX na3epOB - TaK Ha3biBaeMbiX KOM6-reHepaTOpOB. 

IlpHMeHeHHe KOM6-reHepaTOpOB H MHKpOCTp)'K.TypHpOBaHH.biX BOTIOKOH 

IIpOH3Beno peBOTIIO~HIO B TeXHHKe IIpHMOrO H3MepeHHH OIITHqeCKHX qaCTOT, B 

orrTHqecKHX qacax H rrpe~H3HOHHOH KOM6-crreKTpOCKOIIHH. Pe3ynbTaTbi pa6oTbi 

TaiOKe MOryr 6biTb IIpHMeHeHbi B CHCTeMaX rrepe.n;aqH H o6pa60TKH HH<i>OpMa~HH. 

,[(ocToBepuocTL pelyJILTaToB o6ecrreqeHa rrpHMeHeHHeM 

arrp06HpOBaHHbiX MaTeMaTHqecKHX MeTO.ZJ:OB, CpaBHeHHeM C H3BeCTHbiMH 

3KCIIepHMeHTanbHbiMH pe3ynbTaTaMH, a TaiOKe illHpOKOH arrpo6a~HeH 

pe3yTibTaTOB Ha Me)l(.ZJ:YHapO.n;HbiX H OTeqecTBeHHbiX KOH<l>epeH~HHX. 

,[{n.a pemeHHH rrocTaBneHHbiX 3a.n;aq 6bmH rrocrpoeHbi H pa3pa6oTaHbi 

MaTeMaTHqecKHe MO,l(enH, BbJqHCTIHTenbHbie CXeMbi, H rrporpaMMH.bie KOMIITieKCbi, 

rrpe.n;Ha3HaqeHHble .n;n.a rrpoBe.n;eHHH qHcneHHoro Mo.n;enHpoBaHHH 

pacrrpocTpaHeHHH na3epHoro H3nyqeHH.H B BonHoBe.n;ym:Hx CTpyr<Typax 

pa3nHqHOrO THIIa, Haif.n;eHbi HOBbie COOTHOIDeHH.H H B.biHBneHbi HOBbie 

3aKOHOMepHOCTH B H3MeHeHHH OIITHqeCKHX xapaKTepHCTHK na3epHOrO 

H3nyqeHH.H, rrpOXO,l(HII1;ero CKB03b MHKpOCTp)'K.TypHpOBaHHbie BOTIOKHa H <l>OTOHHO 

- KpHCTannHqecKHe BOTIHOBO.ZJ:bi. 

CTpyr<TypHo .n;HccepTa~HOHHa.a pa6oTa .n:enHTc.a Ha .n;Be qacTH 

HCCTie.ZJ:OBaHHe OIITHqecKHX xapaKTepHCTHK <l>oTOHHO - KpHCTannHqecKHX BOTIOKOH 

H IIOCTpOeHH.biX Ha MX OCHOBe BOTIHOBe.n;ym;MX CTp)'K.Typ, KOTOpOMY IIOCB.HW:eH.bi 

rrepBa.H, BTOpa.H M TpeTb.H rnaBbi ,l(MCCepTa~MM, H M3yqeHMe oco6eHHOCTeH 

pacrrpOCTpaHeHM.H OIITMqeCKHX COTIHTOHOB B BOTIHOBO.n;ax C H3MeHHIOW:MMC.H 

.ZJ:HaMeTpOM, KOTOpoe IIpOBO.ZJ:HTC.H B qeTBepTOH rnaBe. 

06e qacTM rrpe.n;cTaBn.aiOT co6oii BeCbMa aKryanbHbie HarrpaBneHHH 

COBpeMeHHOH HenMHeHHOH OIITMKM, <i>oTOHMKM M na3epHOH <l>H3HKH. 

IlepBa.H H BTOpa.H rnaB.bi .ZJ:MCCepTa~MH IIOCB.HII1;eHbi 3<l><l>eKTaM, CB.H3aHH.biM C 

rrapaMeTpnqecKHM ycHneHHeM orrTHqecKoro cMrHana M yrrpaBneHHeM .n;ncrrepcneii 

rpyrriiOBOH CKOpOCTH B <l>oTOHHO-KpMCTannHqeCKHX BOTIHOBO.ZJ:aX (<t>KB). 

Ha OCHOBe MaTeMaTHqecKOrO MO.n;enHpOBaHH.H C HCIIOTib30BaHHeM MeTO.ZJ:a 

MaTpH~ rrepe.n;aqH H MeTo.n;a rrnocmx BOnH 6bmo rrpoaHanH3HpOBaHo 



npOXO)K,ll;eHMe na3epHOrO H3JiyqeHIDI B nnaHapHOM <jlOTOHHO-KpMCTa.JIJIMtJeCI<:oM 

BOnHOBO,n;e C aKTHBHOH cep,n;u;eBHHOH H 6bm c,n;enaH BbiBO,ll; 0 TOM, qTo 

cyru;eCTBYJOT TaKHe KOH<jlHrypaiJ;HM o6onoqKM H cep,n;u;eBMHbl <DKB, KOTOpbie 

1103BOIDIIOT ,ll;OCTHqb rrapaMeTpHqecKoro YCHJieHIDI CHrHana B 3a,n;aHHOM 

,ll;Haiia30He ,ll;nHH BOnH. KpoMe TOrO, HCIIOJib30BaHHe $OTOHHO-KpHCTaJIJIHqecKOH 

o6onoqKH ,n;.IDI yrrpaBJieHIDI ,ll;HCIIepcHeii, 1103BOmieT H3MeiDITb ,ll;HCIIepCHOHHbie 

cBoiicTBa BOJIOKHa B IIIHpoKoM ,n;Hana3oHe napaMeTpOB. IIpe,n;naraeTCH 

HCIIOJib30BaHHe IIJiaHapHoro <I>KB ,ll;IDI yrrpaBJieHIDI ,ll;HCIIepCHOHHhlMH 

CBOHCTBaMH II(eJieBbiX BOnHOBO,ll;OB C HaHOMeT_POBOH cep,n;u;eBHHOH. 

B TpeTbe:H rnaBe ,n;HccepTaiJ;HOHHoii pa6oThl rrpoBo,n;HTCH ,n;eTaJibHoe 

OllHCaHHe CBOHCTB <I>KB H HCCne,n;yeTCH BniDIHHe H3MeHeHHH (,n;e<jleKTOB) $opMbl 

H pa3MepOB norrepeqHOH C1JlYKTypb1, B03HMKaiOIIJ;MX HnH BHOCHMbiX npH 

H3rOTOBJieHHH BOnOKHa, Ha nporrycKaHHe H ,ll;HCnepCMOHHble xapaKTepHCTHKH 

<I>KB. 

,[LITH BbiHBJieHHH BKJia,n;a llOTepb, B03HHKaiOII(HX IIpH H3rOTOBJieHHH 

BOJIOKHa, 6biJIH paccqHTaHbl xapaKTepHCTHKH H rrpoaHaJIH3HpOBaHbl CBOHCTBa 

<PoTOHHoii 3anpemeHHoii 30Hbl .n;nH <I> KB c ,n;e<jlopMal(MHMH H ,n;nH BonoKHa 6e3 

cT_PyKTypHbiX ,n;e<jlopMal(HH. B xo,n;e MaTeMaTHqecKoro Mo,n;enHpoBaHIDI, 

npOBO,ll;HMOrO Ha OCHOBe perneHIDI CHCTeMbl BeKTOpHbiX ypaBHeHHH 

pacnpOCTpaHeHIDI ,n;JIH nonepeqHbJX KOMllOHeHT BeKTOpa MarHHTHOrO IIOIDI, 

rronyqaeMoii H3 ypaBHeHHii MaKcBenna, 6biJI HCIIOJih30BaH rro,n;xo,n;, rro3BOIDIIOII(HH 

IIOC'I'pOHTb OpTOrOHaJibHyro CHCTeMy MO,ll; BOJIHOBO,ll;a H IIpH 3TOM yqeCTb 

3aBHCHMOCTb IIOKa3aTeJIH npeJIOMJieHIDI MaTepHana OT ,ll;JIHHbl BOnHbl 

pacrrpOCTpaHHIOII(erOCH H3JiyqeHHH. 

Ha ocHoBe npoBe,n;eHHbiX pacqeToB 6nmo noKa3aHo, qTo ,n;eq,opMan;IDI 

$opMb1 H pa3Mepa nonepeqHOH CTpyKrypbi 3JieMeHTOB $OTOHHO

KpHCTaJinHqecKoro BonoKHa Bbl3biBaeT c,n;BMr nonoc nporrycKaHIDI H H3MeHeHMe 

HX rnHpHHbl, rrpH 3TOM o6mHii ypoBeHh noTepn MeHHeTcH He3HaquTeJibHO. KpoMe 

TOrO, 6binO 06Hap~eHO, qTO yseJIHqeHHe ,ll;HaMeTpOB OT,n;enbHhlX 3neMeHTOB 

CTpYKTYPbl Ha BeJIHqHHy, cpaBHHMYJO C HX pa,n;HyCOM, Bhl3biBaeT llOHBneHHe 

,ll;OIIOJIHHTeJibHbiX JIHHHH llOrJIOII(eHIDI Ha ,ll;nHHaX BOJIH, COOTBeTCTBYJOII(HX 

$OTOHHbiM 3arrpeli(eHHbiM 30HaM. 

KaK cne,n;yeT H3 TeKcTa ,n;HccepTaiJ;HH, rronyqeHHhie pe3ynhTaTbi 

,n;eMOHC'I'pHpYJOT xopornee cornacHe C 3KCIIepHMeHTaJibHbiMH ,n;aHHhlMH. 

IIpo,n;on)KaH Hccne,n;oBaHHH cBoiicTB BOnHoBe,n;yru;Hx C1JlYKTYP, B qeTBepTo:H: 

rnaBe .[{HCCepTal(HOHHOH pa60Tbl paCCMaTpHBaiOTCH OC06eHHOCTH 

pacnpOCTpaHeHHH OllTHqeCKMX COJIHTOHOB B BOJIHOBO.[{aX C H3MeHHIOIIJ;HMCH 

,n;HaMeT_POM. KaK OTMeqeHo B ,n;uccepTal(MH, B3aMMo,n;eiicTBHe orrTHqecKHX 



COJIHTOHOB, pacrrpOCT_PaiDIIOIIJ;HXCH B BOJIHOBO,n;e, Bbi3biBaeT pH,n; HeJIHHeHHhlX 

3cpcpeKTOB, KOTOpbie cym:eCTBeHHO orpaHHqHBaiOT ccpepy IIpHMeHeHHH 

OIITHqeCKHX BOJIOKOH B JIHHHHX CBH3H. ,[(JIH CHH)I(eHHH Me)I(COJIHTOHHOrO 

B3aHMO,n;eHCTBHH B pa6oTe Ha OCHOBe HeJU:IHeHHOfO ypaBHeHIDI lllpe.n;HHrepa 

IIpOBO.ll:HJIHCb pacqeThl 3$$eKTOB B3aHMO,n;eiiCTBHH COJIHTOHOB B BOJIOKHe, H .n;JIH 

yrrpaBJieHHH HMH 6hiJIO rrpe.n;JIO)I(eHO HCIIOJib30BaTh BOJIOKHO C H3MeiDieMhlM 

,n;HaMeT_POM. 

DhlJIH HCCJie,n;oBaHhl T_PH THIIa pe)I(HMOB: CBH3aHHOe COCTOHHHe COJIHTOHOB, 

pa3.n;eJieHHe coJIHTOHHOH rrapbi H o6'he.n;HHeHHe .n;Byx COJIHTOHOB. PeaJIH3al(HH 

orrpe.n;eJieHHoro pe)I(HMa ocym:ecTBJIHeTCH 3a cqeT Bbi6opa rrepHo.n;a Mo.n;yJIHI(HH 

,n;HaMeT_Pa BOJIOKHa. 06HapJ)I(eHHble IIpH peaJIH3al(HH 3THX pe)I(HMOB H3MeHeHHH 

Hecym:eii qaCTOThl HMIIYJihCOB, HX aMIIJIHTY.ll: H rpyrriiOBbiX CKOpOCTeH, KaK 

OTMeqeHO B ,n;HCCepTal(HH, MOrYT HaHTH rrpaKTHqeCKOe IIpHMeHeHHe B 06JiaCTH 

yrrpaBJieHHH Jia3epHbiMH HMIIYJihCaMH H IIpH OIITHqeCKOH o6pa60TKe CHrHaJIOB. 

K OCHOBHbiM HayqHhlM .ll:OCTH)I(eHHHM .ll:HCCepTal(HOHHOH pa60Thi, HOBH3Ha 

KOTOpbiX He Bbi3biBaeT COMHeHHH, OTHOCHTCH CJie.n;yiOII(He: 

• Ilpe.n;JIO)I(eHa HOBaH MaTeMaTHqecKaH MO,n;eJih .n;JIH perneHHH 3a,n;aq 

pacrrpOCT_PaHeHHH Jia3epHOfO H3JiyqeHHH B OIITHqeCKHX BOJIOKHaX C 

rrepeMeHHbiMH ,n;HaMeT_PaMH H cpopMOH 3JieMeHTOB IIOrrepeqHoro rrpo$HJIH, 

II03BOJIHIOII(aH KOppeKTHO yqHThiBaTh BeKTOpHbiH xapaKTep 

3JieKT_POMarHHTHOfO IIOJIH H HHTep$epeHI(HIO MO,n;. Ha OCHOBe rrpe.n;JIO)I(eHHOH 

MO,n;eJIH 6b!JIH pa3pa60TaHbi BblqHCJIHTeJibHbie CXeMbi H rrporpaMMHbie 

KOMIIJieKCbi, rrpe,n;Ha3HaqeHHble ,n;JIH IIpOBe.n;eHHH qifCJieHHOrO MO,n;eJIHpOBaHHH 

pacrrpOCT_PaHeHHH Jia3epHOrO H3JiyqeHHH B BOJIHOBe,n;yll(HX C1pJKTypax 

pa3JIHqHoro THrra. 

• 06HapJ)I(eHO, qTO .n;JIH yrrpaBJieHHH IIOJieM B BOJIHOBO,n;ax C HaHOMeT_POBOH 

(m;eJieBOH) cep.n;l(eBHHOH MO)I(HO HCIIOJib30BaTb $OTOHHO-KpHCTaJIJIHqecKYJO 

060JIOqKy, qTO 3a cq(h JIOKaJIH3al(HH IIOJIH B cep.n;l(eBHHe II03BOJIHeT IIOBhlCHTh 

IIJIOTHOCTb MOII(HOCTH H KOMIIeHCHpOBaTb HOpMaJibHYJO .ll:HCIIepCHIO 

MaTepHaJia. 

• IlOKa3aHO, qTO .n;e$opMal(HH $opMhl H pa3Mepa rrorrepeqHOH CT_PYKTYPhi 

3JieMeHTOB QlOTOHHO-KpHCTaJIJIHqecKOrO BOJIOKHa Bbl3biBaeT C,n;BHr IIOJIOC 

rrporrycKaHHH H H3MeHeHHe HX rnHpHHhi, a YBeJIHqeHHe .n;HaMeT_PoB oT.n;eJihHhlX 

3JieMeHTOB CTJ>YKTYPhi Ha BeJIHqHHy, cpaBHHMYJO C HX pa,n;HyCOM, Bbi3hiBaeT 

IIOHBJieHHe ,n;OIIOJIHHTeJibHbiX JIHHHH IIOfJIOII(eHHH Ha ,n;JIHHaX BOJIH, 

COOTBeTCTBYJOII(HX $OTOHHbiM 3arrpell(eHHbiM 30HaM. 



• 06Hapyx<:eHo, lfTO rrepHO~HqecKoe H3MeHeHHe ~aMe'I'pa orrTHqecKoro 

BOJIOKHa IIpHBO~HT K HeyrrpyroMy B3aHMO~eiicTBHIO COJIHTOHOB, 

Bbi3biBaiOm;eMy H3MeHeHIDI Hecym;eJi: qacTOTbi HMnyJibCOB, HX aMIIJIHTY~ H 

rpyiiiiOBbiX CKOpOCTeH, qTQ MO)KeT cym;ecTBeHHO CKa3biBaTbC.S: Ha 

pacrrpOC'I'paHeHHH Jia3epHoro H3JiyqeHIDI B OnTHqecKOM BOJIHOBO~e. 

Pe3yJibTaTbi npe~cTaBJieHHOH ,IJ;HCCepTaQHOHHOH pa60Tbi HMeiOT 

npaKTHqecKyro 3HaqHMOCTb H MoryT 6biTb HCnOJib30BaHbi B 06JiaCT.S:X HaYKJI, 

CB.S:3aHHbiX C OnTHqecKOH o6pa60TKOH HH<PopMaQHH, npH H3rOTOBJieHHH H 

npoeKTHpoBaHHH HeJIHHeiiHbiX onTHqecKHX yc'I'poiicTB, <PoTOHHo-

KpHCTaJIJIHqecKHX C'IJ'YKTYP H BOJIOKOH, B qacTHOCTH, <PoTOHHO 

KpHCTarrrrnqecmx <PHITb'IJ'OB H npeo6pa3oBaTerre:H: qacTOTbi. IIpe~JIO)KeHHoe B 

~HCCepTaQHH HCnOJib30BaHHe <PoTOHHO - KpHCTaJIJIHqeCKOH o60JIOqKH )J;JI.s: 

ynpaBJieHIDI norreM B BOJIHOBO,IJ;ax C HaHOMe'I'pOBOM (m;erreBOM) cep~u;eBHHOM 

no3Borr.s:eT ~o6HTbC.s: ynpaBrreHIDI ~Hcnepcneii TM -BOJIH, qTo MO)KeT HaRTH 

IIpHMeHeHHe npH C03~aHHH 30~0B AJIJ! 6rr~eiiOJibHOH OIITHqeCKOH 

MHKpOCKOIIHH, HeJIHHeHHbiX OIITHqecKHX YC'IJ'OHCTB H BOJIOKOHHbiX Jia3epoB, a 

npe~JIO)KeHHbiH B ~HCCepTaQHH MeXaHH3M <PopMHpOBaHH.S: nOJIOC nponycKaHIDI 

BHyrpH 3anpem;eHHbiX 30H BOJIOKHa MO)KeT Hai:fTH CBOe npHMeHeHHe IIpH 

H3rOTOBJieHHH <PHJibrpOB Ha OCHOBe <I>KB, o6rra.n;aiO!Il;HX HH3KHM ypOBHeM IIOTepb. 

0:QeHHBa.S: ~HCCepTa:QHIO B :QeJIOM, MO)KHO OTMeTHTb ee BbiCOKHH HayqHbiH 

ypoBeHb H pa3H006pa3He peruaeMbiX HayqHbiX 3~aq, 

BbinonHeHHbie aBTopoM Hccrre.n;oBaHH.S:, HecoMHeHHO, aKryaJibHbi. 

IIonyqeHHbie pe3yJibTaThl HMeiOT 6e3ycnoBHoe <l>yu.n;aMeHTa.JI»Hoe 11 

npaKTHqecKoe 3HaqeHHe. 

,[(OCTOBepHOCTb no.rryqeHHbiX ,IJ;aHHbiX, KaK CJie,IJ;yeT H3 TeKCTa pa60Tbi, 

nO~TBep~aeTC.S: qJICJieHHbiMH OQeHKaMH H np.S:MbiM cpaBHeHHeM pe3yJibTaTOB 

pacqeTOB C 3KCnepHMeHTaJibHbiMH ~aHHbiMH. 

Co~ep)KaHHe .n;HccepTau;HoHHOH pa6oTbi nonHOCTbiO cooTBeTCTByeT 

cneQHaJibHOCTH 01.04.21 - Jia3epHrui <PH3HKa. 

BMecTe c TeM, no co.n;ep)KaHHIO H o<PopMrreHHIO ~HccepTaQHOHHOH pa60Tbl 

HMeroTc.s: crre~m;He 3aMeqaHIDI: 

1. B pa6oTe He npHBO.n;.s:Tc.s: pe3yJibTaTbi no npoBepKe 

ycToifqHBOCTH COJIHTOHHbiX pemeHHH no .lliJnYHOBy, He BCer.n;a 

npOBO,ll;HTCH KOJIHqeCTBeHHOe cpaBHeHHe OQeHOK TOqHOCTH pacqeTOB 

npHMeHeHHhlX pa3JIHqHbiX MeTO,ll;OB. 



2. lf3BeCTHO, qTo MH COJIHTOHHbiX pemeHHH HeJIHHeHHOrO 

ypaBHeHIDI Illpe,z:t;HHrepa BhiiiOJIHHIOTCH 3aKOHhi coxpaHeHIDI rom 
3HeprHH, HMrryJihCa, raMHJibTOHHaHa ( CM.,HaiipHMep, rJiaBy 2 H3 KHHrH 

H.H. AxMe,n;HeB, A. AHKeBHq, CoJIHTOHhi. HeJIHHeifHbie HMIIyJibCbi H 

rryqKH. <I>M3MATJIMT. 2003]. B pa6oTe He YKa3aHo, BhiiiOJIHHIOTCH JIM 

3aKOHbl COXpaHeHHH IIpH B3aHMO,IJ;eHCTBHH COJIHTOHOB, paCCMO'I'peHHbiX 

B rnaBe 4. 

3. IJpH paCCMOTJ>eHHH ,z:t;HCIIepCHOHHbiX XapaKTepHCTHK 

IIJiaHapHbiX BOJIHOBO,z:t;OB C Q:>oTOHHOH 3arrpem;eHHOH 30HOH (rnaBa 2) 

HCIIOJib30BaJICH MeTO,z:t; MaTJ>HD; rrepe,n;aqH, MeTO,z:t; IIJIOCKHX BOJIH. IJpH 

3TOM He YKa3aHo qHcno cnoeB Q:>oTOHHO-KpHCTaJIJIHqecKoii CTJ>YKTYPhi, 

qHCJIO rapMOHHK, HCIIOJih3yeMhiX B pacqeTaX. 

4. lfMeeTCH HefiOJiblliOe KOJIHqeCTBO orreqaTOK H TeXHHqeCKHX 

IIOMapOK. 

Bee BbiiiierrepeqHCJieHHbie He,z:t;OCTaTKH He BJIIDIIOT Ha OCHOBHbie HayqHbie 

pe3yJihTaThl ,z:t;HCCepTaD;HOHHOH pa60Tbl, H, TaKHM o6pa30M, He H3MeHHIOT ee 

o6m;e:if IIOJIO:>KHTeJibHOH OD;eHKH. 

OcHOBHble HayqHbie pe3yJihTaTbi .n;HccepTan;HH ony6nHKOBaHbi B 17 

rreqaTHbiX pa60TaX, BKJIIOqaiOIII;HX 8 CTaTeH B rrepHO,ll;HqeCKHX H3,z:t;aHHHX, 

BXO.z:t;HIII;HX B IIepeqeHh Be,n;ym;Hx peu;eH3HpyeMhiX HayqHbiX :>KypHanoB BAK rrpH 

MHHo6pHaYKJ1 P<l>, H B HHOCTJ>aHHhiX rrepHo,n;HqecKHX H3,n;aHHHX, BXO.z:t;Hm;Hx B 

CHCTeMbl Scopus H Web of Science, a TaK:>Ke rronyqeHbi 2 aBTopcKHX 

CBH,n;eTeJihCTBa PocrraTeHTa o rocy.n;apcTBeHHOH perHCTJ>aD;HH rrporpaMMhi .n;nx 

3BM. 

ABTopeQ:>epaT ,ll;HCCepTan;HH IIOJIHOCTbiO OTJ>a:>KaeT ee co.n;ep:>KaHHe. 

Pe3yJihTaTbi pa6oTbi rrpomnH ,n;ocTaToqHYIO anpo6an;HIO, o qeM 

CBH)l;eTeJibCTByeT o6cY:>K,IJ;eHHe pe3yJihTaTOB pa60Tbl Ha pa3JIHqHbiX 

Me:>K.z:t;YHapO,z:t;HbiX H BCepOCCHHCKHX HayqHbiX KOHQ:>epeHD;HHX, HayqHhiX lliKOJiaX H 

ceMHHapax. 

TaKHM o6pa30M, Ha ocHoBaHHH aHaJIH3a ,n;aHHhiX, rrpHBe,n;eHHhiX B 

,z:t;HCCepTaD;HH, MO:>KHO 3aKJIIOqHTh, qTo ,ll;HCCepTaD;HOHHaH pa6oTa IlJiaCTYHa 

AneKcaH,n;pa CepreeBHqa rro aKTYaJihHOCTH H HOBH3He, HayqHoMy ypoBHIO H 

rrpaKTHqecKOH 3HaqHMOCTH IIOJIHOCTbiO y,n;OBJieTBOpHeT 'TpefioBaHHHM II.II. 9-14 

«11ono:>KeHHH o rropH,n;Ke rrpHCY:>K.z:t;eHHH yqeHhiX cTerreHe:ih>, YTBep:>K,z:t;eHHoro 

11ocTaHOBJieHHeM 11paBHTeJihCTBa P<l> OT 20.09.2013 N~ 842 B qacTH coHcKaHHH 

yqeHOH CTeiieHH KaH,IJ;H)l;aTa HaYK H rrpe,n;cTaBJIHeT co6oii 3aKoHqeHHYIQ HayqHO-
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