
OTJhJB 

O~lfQlfanbHOro OnnOHeHTa 0 ,LllfCCeJITaQHH 3ape:1HHa AneKceSl MuXaÜnOBHqa 

«ßJla3MeHHbIe B036y~eHHSI B QaCTHqHO lKpaHHpOBaHHblX ,LlBYMepHbIX lJleKTpOHHbIX 

CHCTeMaX», npe,LlCTaBJIeHHOÜ K 3aIQHTe Ha COHCKaHHe yqeHOÜ CTeneHH KaH,LlH.LlaTa ~H3HKO

MaTeMaTHQecKHX HaYK HO CneUHaJIbHOCTIf 1.3.8 - «())mBK3 KOH,LleHCHpoBaHHOrO 

COCTOSlHHID>. 

I1IIa3MeHHbIe B036Y)J{.lleHJiJf B .llBYMepHbIx 3JlelITpoHHbIX cHcTeMax O::{3C) RBJUIIOTC5I 06beKTOM 

aKTIlBHbIX HayqHbIX HCCJIe.llOBamIM Ha rrpOTIDKeHHH 60JIee lleM 50 JIeT B CBjl3H C PMOM 

YHHKaJlbHblX CBOKCT8, .lleMoHcTIJHpyeMblX lDIll. Bo-nepBblx, .llBYMepHhle lL'Ia3M.OHbl 06na.:11.aIOT 

CHJlbHbiM KopHeBbIM 3aKOHOM .llHCrrepcHH. BO-BTOPbIX, MX pe30HaHcHyIO qaCToT)' MO)l{}fO MeIDITb 

B urnPOKOM .llHarra30He rryreM rrpHJlo)J(eHIDI BHeUlHero MarHHTHOrO noJUI, H3MeHeHIDI 

KOHueHrpaUHH .llBYMepHblx 3JlelITpoHoB HJlH MOMepHKaIOrn M3JleKl1HrQeCKOrO H 

MeTaJIJIJf11eCKOrO oKp)')J{eHIDI .113C. B KOHTeKCTe rrOCJle.llHerO BapHaIna HaH60Jlee nOJlHO 

HCCJle.llOBaHHbIMH JrBJl5IIOTC5I .llBa rrpe.lleJlbHbIX CJlyqM KOHqmrypal.(JfH }.l,3C: He3KpaHHpoBaHHM 

.ll3C H .113C, rrOJlHOCTbIO 3KpaHHp0BaHHM 6JIH3KHM MeTanJIHGeCKHM 3aTBopoM. O.uHaKO 

rrpoMe)J(yrOqHbIM CJlyqaM qaCTHGHO 3KpaHHpoBaHHoM CHCTeMbI, HMelOlI.UfM Kpaillie llIHpoKoe 

pacrrpOCTpaHeHHe KaK B rrpHKJla.uHoß, TaK H B epYH.llaMeHTaJIbHOM 06nacnIx, .ll0 HaCTomnero 

BpeMeHH He 6lllJI HCClJe.llOBaH .llOCTaTOIJHO IIO.l{po6HO. .ll,HccepTaI.{IDJ 3ape3HHa AneKce5I 

M.uxaMrrOBHlla KaK pa3 rrOCBRmeHa 3KcrrepHMeHTaJIbHOMY H3yqeHHIO llJla3MeHHbIX B036Y)J(.l{eHHß 

B qaCTHGHO 3KpaHHpOBaHHbIX .ll3C. B pa60Te rrpOBe.ueHO 3KcrrepHMeHTaJIbHOe HCCJle.uOBaHHe 

BJlIDIHHjl 6JIH3KOrO MeTaJIJIHGeCKoro 3aTBopa, rrOKpblBaIOmero TOJlbKO qaCTb rrJlOIUaM .ll3C, Ha 

.llBYMepHbIe rrJla3MeHHble H MarHHTOrrJIa3MeHHble B036)')J{.lleHM B .llaHHhlX CHCTeMax. B 

-qaCTHOCTIl, BrrepBble ueJleHarrpaBneHHO paCC1tlOTpeHbI llJla3MeHHble B036)')J{.lleHIDI B j:{3C, 

3KpaHHpOBaHHbIX yJKHM MeTanJIHGeCKHM 3aTBOpOM, COOTBeTCTB)'IOIUHe KBaHTOBaHHIO 

B011HOBoro BeKTOpa B.llOJlb 3aTBopa. 06Hap~eHO, qTO TaKHe B036y)J(.l{eHH5I .lleMOHCTpHpYJOT 

KpaMHe HeO)J(Jf.llaHHYJO .llHCrrepCHOHHYJO 3aBHCHMOCTb. TaK)J{e B qaCTJfl.{HO 3KpaHHpOBaHHbIX .113C 

HCCJle.llOBaHa .llOIIOJIHHTeJIbHM HH3KOqaCTOTHM MO.lla, B03HHKaIOIUM rrpH .ll06aBJleHHH 

3JleKrpJf1:feCKOrO coeMHeHIDI Me)J{.l{y 3aTBopOM H rrepHMerpJf1:feCKHM KOHTaKTOM K .ll3C. 

IToKa3aHO, llTO .uaHHM Mo.ua HMeeT HerpHBHaJIbHYJO MarHHTO.llHCrrepCHOHHYJO 3aBHCHMOCTb H ee 

CBOMCTBa MO)l{}fO MeH5ITb B IlIHPOKOM .llHarra30He rryreM H3MeHeHH5I .l{JlHHbI 3JlelITpJf1:feCKOrO 

COe.llHHeHIDI , KpoMe TOro, HCCJle.uOBaHa aJIbTepHaTHBHM KOHepHrypaUHR .113C, 3KpaHHpOBaHHOß 

60KOBlllM MeTa11JllfTfecKK..\f 3aTBOPOM. 06HapyxeHa YHHBepca'ThHM h."PJfBaj{, OIIHCLlBaIOIUM 

YMeHbillemre qaCTOTbI OTHOCHTeJlbHO crryqa5I He3KpaHHpOBaHHoro .uHCKa B 3aBHCHMOCTH OT 

pa3Mepa meJlH Me)J{.l{y KpaeM .113C H 60KOBbIM 3aTBopOM. ITOMHMO 3Toro, 06HapY)J{eH 3epepeKT 

qYBCTBHTe11bHOCTH pe30HaHCHOß qaCTOTbI JIaTepaJIbHO 3KpaHHpOBaHHOrO rrJla3MOHa K TOM)', KaK 

ycrpoeHa o6JlacTb KpaeBoro 06e.llHeHH5I ,ll3C. I10HHMaHHe Toro, KaK YCTpoeHbi llJla3MeHHble 

MO.llbI B qaCTJf1:fHO 3KpaHHpOBaHHbIX )],3C Ba)l{}fO .l{JUI rrpaBHJIbHOß ßHTeprrpeTaIUIH 

3KcrrepHMeHTaJIbHbIX pe3YJlbTaTOB H OrrTHMH3aUHH rrpaKTHl.lecKHX I1pHMeHeHHM. TaKHM 06Pa30M, 

.llHCCepTaQIDI AM. 3ape3HHa RBJUIeTCH aKryaJlbHoü. 

.llHccepraI..(H5I COCTOHT H3 BBe.lleHH5I, ll5ITH rJlaB, 3aKJlIOlleHH5I, 6JlarO.llapHOCTeß H crrHCKa 

JIHTepaTypbl. ITOJIHblH 06beM .llHCCepTaUHß COCTaBllileT 128 CTpaIlHU C 43 pHCYHKaMH. CIIHCOK 

JIHTepaTypbI co.uep)J(JfT 130 HaHMeHOBaHIDI. OCHoBHbIe pe3YJIbTaTbl no TeMe .llHCCepTal.(JfH 

H3JlO)J{eHbl B 8 rreqaTHbIX pa60Tax, orry6m-IKOBaHHbIX B peueH3HpyeMbIX HayqHbIx )J{ypHanax . 

Bo BBe,LleHHIf rrpe.uCTaBJIeHO KpaTKoe orrHcaHHe o6oeKTa HCCJfe.llOBaHH5I, a TaK)J{e 
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TeXHOJlOnüi H3rOTOBJleHlUI HCCJle.uyeMhIX CTpYKTYP H npaKTW-leCKHX npHMeHeHUH. ):{aHO 

060CHOBaHHe MOTHBaUHH H 3K1)'aJIhHOCTH rrpe,UCTIlBJleHHhIX B ,UHCCepTa:u:HH HCCJle,UOBaHHH; 

CepOPMYJlHpOBaHhl ueJlh H MeTO,Uhi HCCJle,UOBaHuH.. TaIOKe rrpHBe,UeHhi rrOJlO)l(eHlUl., BhlHOCHMhie 

Ha 33llUITY, H ,UaHO orrHcaHHe Ha)"lHOll H rrp3KTWleCKOll 3HalfMMOCTH HCCJle,UOBaHHH. Bo 

BBe,UeHHH: IIpHBe.ueHbI CBeAeHIDJ 0 JIHlffiOM ßKJIa,Ue aBTOpa, anpo6arnm pa60TbI, rry6_'lH.Ka..I.(IDIX 

aBTOpa no TeMe ,UHccepTaUHH, cTpYKTYpe H 06'beMe pa60Thl. 

nepBaH r JIaBa nocBHllleHa JlHTepaTypHOMY 0630PY OCHOßHhIX TeopeTWlecKHX H 

3KcrrepHMeHTaJIhHhIX pe3YllhTaTOB, CBa3aHHhIX C TpexMepHblMH, rrOBepxHOCTHhlMH H 

,UBYMepHhlMH IlJIa3MeHHbIMH B036Y)I()leHIDIMH. I10.up06HO paCCMOTpeHhI .uB}'MepHbIe 

ITJ1a3MeHHble B036Y)l()leHlUl B Pa3Jl}fqHbIX KOHqnrrypaulUlX ):(3C, a TaK)I(e rrpH npnno)l(emm 

BHeUlHero MarHHTHOrO noJUI K CHCTeMe. 

BTopaSi rJIaBa co,Uep)I(HT OnHCaHHe HCCJle.uyeMhix 06Pa3UOB, H3rOTOBJleHHhIX Ha OCHOBe 

reTepOCTpYKTYP GaAslAlGaAs, a TaK)I(e OIIßChlBaeT MeTO,UHKY B036y)1()leHHR H ,UeTeKTHpOBaHHJI 

ITJ1a3MeHHhIX pe30HaHCOB rrpH KpHoreHHhIX TeMnepaTypax B KpHOCTaTe C )I(}l,l(KHM reJlHeM-4. 

B TpeTbeü rJIaBe npe,UCTaBJleHhI pe3YJlhTaTbI, rrOCBRm:eHJibJe 06HaPY)I(eHHlO H 

3KcrrepHMeHTaJlhHOMY HCCJle,UOBaHlflO «rrpOKCHMHTH» npO'uOJlhHOH ITJIa3MeHHOH MO.LU>I B 

rrpOTJ!)I(eHHOH .D:3C, lfaCTH'-lHO 3KpaHHpOBaHHOH MeTaJIJIWleCKHM 3aTBopOM B epopMe Y3KOH 

rrOJlOCKH. bhlJlO 06HapY)I(eHO, 'ITO TaKRe B036y)1()leHHJI ,UeMOHCTpHpytOT H KopHeBOll 

,UHcrrepCHOHHbIll 3aKOH, ß. KopHeBytO 3aBHCHMOCTh OT paCCTOHHHH Me)l()l)' ):(3C H 3aTBOpOM. TeM 

caMhIM 6hIJlO nOKa3aHO, qrO paCCMOTpeHHe .D:3C C lfaCTWlHOH 3KpaHlfpOBKOH He CBo,UmCR K 

npOCTOMY rrpHMeHeHlIJO epOPMYJI AAR He3KpaHHpOBaHHOrO H nOllHOCThJO 3KpaHHpOBaHHOrO 

rrlla3MOHa ,UM COOTBeTCTBytOJ..UßX )"laCTKOB 'IaCTWlHO 3KpaHHpOBaHHOH .D:3C. AHanorwIHo 6hlJl 

3KcrrepHMeHT3JThHO HCCJle,nOBaH crreKTp <<UPOKCHMHTH)) ITJIa3MeHHblx B036Y)I()leHHll B 

KOHepHrypaUHH .D:3C, 'IaCTH'IHO 3KpaHHpOBaHHOH 3aTBOpOM B cpopMe ,UHCKa. .D:JUI ,UaHHOH 

reOMeTpHH epYH,UaMeHTaJIhHOe «rrpOKCHMHTß)) ITJIa3MeHHOe B036y)1()leHHe npo,UeMOHCTpHPOBaJIO 

JllmeHHhIH ,UHcrrepCHOHHhIH 3aKOH, OTllWlaJOlllHllCJI OT nOJlHOCThIO 3KpaIDIpOBaHHoro CllytfM 

lfHcneHHhIM MHO)I(HTelleM . 

qeTBepraSi r JIaBa rrOCBJIlI.leHa 3KcrrepHMeHTaJIhHOMY Hccne;:lOBaHHJO peJUlTHBHCTCKOll 

ITJIa3MeHHOH MO,UhI, B036y)1()laeMOH B 'IaCTHlfHO 3KpaHHpOBaHHOH .D:3C rrpH YCJlOBHH ,U06aBlleHHJI 

3JleKTpWleCKoro COe,UHHeHIUI Me)l(,UY 3aTBopOM H rrepHMeTpWleCKHM KOHTaKTOM .D:3C. bhIJIO 

06HapY)I(eHO, qrO ,naHHM nJla3MeHHM Mo,Ua ,UeMOHCTpHpYeT HeTpHBH3JlhH)'lO 

MarHHTO,UHC!1epCHOHHytO 3aBHCHMOCTb H B036Y)I()laerCH Ha HeO)l(}l,l(aHHO HH3KHX 'IaCTOTaX. B 
.n;HccePTa:u:HH rrpeMO)l(eH epH3W1ecKHH MeXaHIflM )];JUI T3KHX KOJIe63HHH, 3aKJl1OlfaJO.IIIllHCR B 

nepeTeKaHHH 3apMa H3 .D:3C B 3aTBOp 'Iepe3 311eKTpWlecKoe coe,UHHeHHe. TaK)I(e 6bIJIH 

HCCJle,UOBaHbI 3epepeKTbI m6pH,UH3a:u:Hß. peJUlTHBHCTCKoro nJIa3MOHa C epOTOHHOH MO,UOH 

coe,UHHHTeJIhHOll 3JJeKTpWlecKoH uenH. bbIJIO rrpo,UeMoHcTpHpOBaHO, lfTO pe30HaHCHytO 'IaCTory 

H MarHHTOrrOJleBOe nOBe,UeHHe peJUlTHBHCTCKOll ITJ1a3MeHHOR MO.llbl MO)I(ßO MeHJITb B umPOKOM 

.llRarra30He )lJUI O;:r:HOR H TOll )I(e .D:3C nyreM rrO)::l!<JUOlfeHHe Pa3Jl}fqHb1X COe,UHHHTeJIbHbIX uerreR 

311eKTpHlfecKHX ueneH. KpoMe Toro, 611aro,napJI CHJIhHOH m6pH.n;H3aUHH C epOTOHHOll MO,UOH, 

peJUlTHBHCTCKHH ITJIa3MOH Y.llaJIOCh rrpoHa6JIIO,UaTb Ha ,UOCTaTOlfHO HH3KHX 'IaCTOTax, npH 

KOTOPhIX 06hllfHhIe J1Jla3MeHHhle B036Y)I()leHHH HMeIOT lfHCTO peJlaKCaUHOHHbIll xapaKTep. 

B mlTOH rJl3Be .n;HCCepTIllurn npe,nCTaBJIeHhl Pe3YJIhTaTbI 3KCrrepHMeHTaJIbHOrO 

HCClle,UOBaHIUI .D:3C C 60KOBOH 3KpaHllpOBKOH KOJ1JlaHapHbIM MeTaJIJlHlfeCKHM 3aTBOpOM. bhlJla 

06HapY)I(eHa 3aBHCHMOCTh pe30HaHCHOH lfaCTOTbI JJaTepanbHO 3KpaHHpOBaHHoro rrJIa3MOHa OT 

pa3Mepa llleJIH Me)l(.uy KpaeM .D:3C H 60KOBhIM 3aTBOpOM . bhlJIO nOKa33H0, lfTO 

2 

http:Me)l(.uy


3KcnepHMeHTaJIbHble TOqKH, COOTBeTCTBYIOIII.He pe30HaHCHOH qaCTOTe B HYJIeBOM MarHHTHOM 

nOJIe , .llJUI 06Pa3l.\OB C pa3HbIM ,L(HaMerpOM H Pa3HOH KOHl.\eHrpal.\HeH ,L(BYMepHbIX 3JIeKrpOHoB 

JImKaTC& Ha YHHBepCaJIbHYJO KpHBYJO B KOOp,L(HHaTaX qaCTOTW, HOpMHpOBaHHOH Ha qaCTOT)' 

He3KpaHHpOBaHHOrO nrra3MOHa B ,L(HCKe, H pa3Mepa Ill.eJIH Me)J(,L(y )J,3C H 60KOBblM 3aTBOpOM, 

HOPMHpOBaHHOrO Ra .lJ.HaMeTp ,L(HCKa. TaK)J(e 6bUlO 06Hapy)J(eRO, qTO JIaTepaJIhRO 

3KpaHHpOBaHHbIH nrra3MOH lJYBCTBHTeJIeH K HaJIHlJHIO o6JIacTH KpaeBoro 06e,L(HeHHR )J,3C. 

)J,aHHbIH 3<p<peKT n03BOJIHJI orrpe,L(eJIHTb xapaKTepHbIH pa3Mep 06JIaCTH KpaeBoro 06e,L(HeHIDI 

)J,3C, cocTaBHBIIIHH 0.5 MKM. 

B 33KJIIOQeHHH C<PoPMYJIHPOBaHbI OCHOBRble pe3YJIbTaTbI, rrOJIyqeHRhle B ,L(HCcepral.\HH. 

)J,HccepTalUfOHHM pa60Ta CO,L(ep)J(HT P&,L( Ba)J(HbIX HayqHbIx ,L(OCTH)J(eHHH H OTKPbITHH . 

Cpe,L(H HHX: 

• 	 BrrepBwe .l.\eJIeHarrpaBJIeHHO HCCJIe,L(OBaHO «rrpoKCHMHTH» rrpO,L(OJIbHOe nrra3MeHHoe 

B036Y)J(,L(eHHe B )J,3C, qaCTHlJRO 3KpaHHpOBaRHOH 3aTBOpOM B <popMe Y3KOH rrOJIOCKH. 

HCCJIe,L(OBaHa ,L(HcnepcIDI ,L(aHHOro B036~eHHH, a TaK)J(e IIpHBe,L(eHO KaqCCTBeHHoe 

onHcaHHC xapaKTcpa TaKHX KOJIe6aHHH, 06bjJcHIDOIll.ee Ha6Jl1O,L(aeMOe rrOBe,L(eHHe. 

• 	 )J,AA peJIHTHBHCTCKoro rrJIa3MeHHOro B036})J(,L(eHHR rrpe)lJlo)J(eH <pH3HlJeCKHH MeXaHH3M, 

onHCbIBaIOIll.HH B036Y)J(,L(eHHe ,L(aHHOH IUIa3MeHHOH MO,L(bl. IIp0,L(eMoHcrpHpoBaHo, qTO 

pe30HaHcHYIO lJaCT0T)' peAATHBHCTCKOro nrra3MOHa MO)J(fiO MeHRTb rryTeM rrO,L(KJllOlJeHHH 

pa3JIHlJHhlX COe,L(HHHTeJIbHbIX 3JIeKrpHlJeCKHX l.\eneH Me)J(,L(y 3aTBopoM H 

nepHMerpHqeCKHM KOHTaKTOM .lI.3C. 
• 	 TaK)J(e o6HapY)f(eH KpaHHe MHoroo6emaIOIl.(HH 3<p<peKT qyBcTBHTeJIbHOCTH pe30HaHCHOH 

lJaCTOTbl JIaTepaJIbHO 3KpaHHpoBaHHoro nrra3MOHa K TOMY, KaK ycrpoeHa o6JIacTb 

KpaeBoro 06e,L(HeHIDI )J,3C. 

IIOJIyqeHHble B ,L(HCCepTaIIHH A. M. 3ape3HHa pe3YJIhTaTbI HBJlHIOTCjJ aKTYaJIbHbIMH, HOBbIMH H 

rrpe,L(CTaBJlHIOT HaytJHhIH HRTepec KaK C <PYH,L(aMeHTaJIbHOH, TaK H C npaKTHqeCKOH TOqeK 3peHIDI. 

AK'ryaJlbHOCTb, H08113Ha, npaKTHQeCKaß 3HaquMOCTb , JIHlJHhIH BKJIa,L( aBTOpa H 

,L(OCTOBepHOCTb ßOJIYQeHHblX B pa60Te pe3YJlbT3TOB He Bbl3hlBalOT COMHeHIDI. OCHOBHbIe 

pe3YJIbTaTbI ,L(HCCepTaIlHOHHOH pa60TbI HeO,L(HOKpaTHO 06C})J(,L(aJIHCb Ha HayqHbIx ceMHHapax, 

,L(OKJIa,L(bIBaJIHCb Ha POCCHHCKHX H Me)f(.ll)'Hap0,L(HbIX KOH<pepeHl.\HHX, Orry6JIHKOBaHbI B 8 
rreLJaTHbIX pa60Tax B BbIcoKopeHTHHroBblx HayqHblx )J(YPHaJIax. MaTepHaJI, H3JIO)J(eHHbIH B 

,L(HCCepTalUfOHHOH pa6oTe, rrpe,L(CTaBJIeH LJ.eTKO H nOHRTHO. ABTope<pepaT rrOJIHOCTblO orpa)J(aer 

CO,L(ep)J(aHHe ,L(HCcePT3l.UfOHHOH pa60TbI. 

Heo6xo,L(HMO OTMeTHTb JIHqHbIH BKJIa,L( aBTOpa - 3ape3HH A. M. rrpHHHMaJI aKTHBHOe yqacTHe B 

nOCTaHOBKe 3a,L(aLJ., B BbI60pe MeTO,L(OJIOrHlJeCKHX nO,L(XO,L(OB, B rrpOBe,L(eHHH 3KcrrepHMeHTOB, B 

o6pa6oTKe H HHTepnperal.\HH rrorryqeHHblx pe3YJIbTaTOB, a TalOKe B rrO,L(rOTOBKe H HaITHCaHHH 

HayqHbIx CTareH. 

BMeCTe C TeM, nHccepTalIHH He JIHllieHa HeKOTopbIX He,L(OCTaTKOB: 

1. 	 KaK npaBHJIO, aBTOP HCnOJl.b3yer ,L(JlH KaLJ.eCTBeHHOro o6bRcHeHHH 06Hapy*eHHblx B 

,L(HCCepTal.\HH 3<p<peKToB (HarrpHMep, rrpH BbILJHCJIeHHH qaCTOTbI «rrpOKCHMHTH» 

npO,L(OJIbHOH nrra3MeHHoH MO,L(bI B npou)J(eHHOH .lI.3C, qaCTHlJHO 3KpaHHpOBaHHOH 

MeraJIJ1HLJ.eCKHM 3aTBopOM B <popMe Y3KOH rr0J10CKH B [J1aBe 3) <pH3HlJeCKH HarJlH,L(HYJO 

LC-MO,L(eJIb, Ol.\eHHBM 3<p<peKTHBHble 3HaLJ.eHHH eMKOCTH H HH.l()'KTIIBHOCTH H3 
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reOMeTPWIeCKJ1X rrapaMeTPOB CI1CTeMbI. C O.1UIOH: CTOPOHbI , XOPOllIO, lfTO TaKl1e 

HarmUJ:HhIe MOJJ:eJII1 pa60TaIOT, HO C JJ:pyrOH - HeCKOJIhKO HeJJ:OCTaeT CpaBHeHlUI C KaKHMI1

TO 60JIee TOl.JHhlMI1 paCl.JeTaMI1 , Harrpl1Mep, pacrrpeJJ:eJIeHIDI TOKa KaK HenocpeJJ:CTBeHHO 

nOJJ: 3aTBopOM, TaK 11 B He3KpaHHpOBaHHOH: 06JIaCTI1 no 60KaM OT 3aTBopa. 

2. 	 Ha MOß B3fJUUl, cneJJ:OBaJIO 6bI HeCKOJIbKO 60JIee rroJJ:p06HO orrHcaTb, KaKOrO po.n.a 

(mCJIeHHhIe MOJJ:eJII1 I1CnOJIh30BaJII1Ch B JJ:I1CCepTaruiH ,lJ,JUI cpaBHeHI1R C 3KCnepI1MeHToM. 

Hanpl1Mep, B rJIaBe 5, npl1 06cY)l()J.eHI111 POJII1 «60KoBoro» 3aTBopa, 3KCnepl1MeHT CHJIhHO 

pacxoMTcR C pe3YJIhTaTaMH HI1KaK He Orrl1CaHHOrO l.JI1CJIeHHOfO MOJJ:eJIl1pOBaHIDI B 

06nacTI1 MaJIOH IIllipl1HbI 60KOBOH meJII1 (MeJKJJ:Y 3aTB0POM H .lJ:3C), CM. BCTaBK)' Ha 

pl1c .5.4 . )J.aJIhllIe B JJ:HccepTaI.(HH 06bRCHReTCR, l.JTO 3TO MO)f{eT 6hITb CBR3aHO C He

cTyneHl.JaThIM pacnpeJJ:eJIeHl1eM ITJIOTHOCTI1 3apHJJ:a B6JII1311 rpaHHIIhl .lJ:3C, 11 , TaKI1M 

06pa30M, JJ:eJIaeT CI1CTeMY l.JYSCTBI1TeJIbHOH K 06JIaCTI1 KpaeBOfO 06e.L\HeHI1R )J.3C. llo

BI1JJ:I1MOMY, CJIe.L\OBaJIO 6hI ITpHBeCTI1 pe3YJIbTaTbI MO.L\eJIl1pOBaHIDI C yqeTOM TaKoro 

06eJJ:HeHIDI )J.3C. 
3. 	 llO.L\ITI1CH K PI1CYHKaM He BCef.L\a CO.L\ep)KaT ITOJIHOe Orrl1CaHHe 0603Hal.JeHI1H: Ha 3THX 

pHCYHKax. HarrpHMep, B ITO.L\ITI1CI1 K Pl1c. 3 .6a He 06bRCHReTCH, B l.JeM OTJII1l.Jl1e CITJIOIlIHbIX 

TOl.JeK OT nOJIbIX. K Cl.JaCThIO, B TeKCTe 3TO 06bRCHReTCH, HO l.JTeHl1e JJ:HccepraIIHH 

3aTPY,llW{eTcR. 

4. 	 B TeKCTe JJ:HccepTaIIHH H aBTOpe<l>epaTa MO)KHO BCTPeTHTh HeKoTopble HeTOqHble 

<POPMYJII1POBKI1 . HarrpHMep, cTPYKTypa C 3aTBopOM B BHJJ:e Y3KOH: nOJIOCKI1, 113yqaeMaR B 

rJIaBe 3, HeoJJ:HoKpaTHo Ha3bIBaeTCR oJJ:HoMepHOH:. XOTR OHa OlJeBI1JJ:HO KBa3H

OJJ:HOMepHM, H, c06cTBeHHo, 06 3TOM CBHJJ:eTeJIhCTBYIOT H rrOJIyqeHHhIe B 3TOH: fJIaBe 

pe3YJIhTaThl. 

llpe.L\CTaBJIeHHble 3aMelJaHlUI He CHH)f{aIOT 06llI.YIO ITOJIO)KHTeJIhHYIO OIIeHKY JJ:HcCepTaIIHOHHOH: 

pa60ThI, HBJIRIOllI.YIOCR 3aKOHl.JeHHhIM H 0Pl1fl1HaJIhHhIM HayqHhIM I1CCJIeJJ:OBaHHeM . 
~ 

3aKJlIOQeHHe. )J.HcCepTa.I..UfOHHM pa60Ta 3ape3HHa AneKceR MHxaHJIOBWIa RBJIReTCR 

3aKOHl.JeHHOH: Ha~IHO-KBaJII1<l>I1KaUHOHHOH: pa60TOH:, cOJJ:ep)KameH paCCMOTPeHHe aKTyaJIhHOH: C 

HayqHOH: H npaKTWIecKoH TOlJKI1 3peHlUI 3aJJ:al.JH 06 YCTpOH:CTBe ITJIa3MeHHhIX B036Y)l()J.eHHH B 

lJaCTHl.JHO 3KpaHHpOBaHHbIX JJ:BYMepHhlx 3JIeK1'pOHHbIX cHcTeMax, a TaK)Ke B .L\B)'MepHhIX 

3JIeKTPOHHbIX cHcTeMax C 60KOBOH 3KpaHHpOBKoH. ClJHTaIO, lfTO MccepTauHOHHaR pa60Ta 

«llna3MeHHbIe B036Y)KJJ:eHIDI B l.JaCT1f1.IHO 3KpaHHpoBaHHbIx JJ:BYMepHbIX 3JIeK1'poHHbIx CHCTeMax» 

OTBel.JaeT BceM Tpe60BaHlUIM, npe.L\bHBJIReMhIM K JJ:HccepTaUIDIM Ha COI1CKaHHe yqeHoH CTerreHI1 

KaHJJ:I1.L\aTa <pH3HKO-MaTeMaTHlJeCKI1X HaYK (nOCTaHOBJIeHHe llpaBI1TeJIhCTBa P<l> N2842 OT 

24 .09.2013 «0 nOpH)lKe npHcY)l()J.eHlUI yqeHhIx cTeneHeH:»), a ee aBTOP 3ape3HH AneKceH 

MHXaHJIOBHlJ 3aCJI~BaeT rrpHcY)KJJ:eHIDI yqeHOH: CTerreHI1 KaHMJJ:aTa <pH3HKO-MaTeMaTI1lJeCKHX 

HaYK rro CrreUl1aJIhHOCTH 1.3.8 - <pH3I1Ka KOHJJ:eHcHpoBaHHofo COCTOHHIDI. 

4 

http:3aJJ:al.JH


OcIJ"~"aJlbHbIÜ OnnOHeHT: 

.n:OKTOP epH3HKO-MaTeMaTI1QeCKHX HaYK no Cnel.{HaJ1bHOCTH 01.04.07 «cDH3HKa 
KOH.n:eHcHpoBaHHoro COCTOJlHIDI», QJIeH-KOppecnoH.n:eHT PAR, rrpoepeccop Kaepe.n:pbI o6rn:eH 
epH3HKH H epH3HKH KOH.n:eHcHpoBaHHoro COCTO.ll1UUI cDe.n:epaJIbHoro rocy.n:apCTBeHHOrO 
6IO,LPKeTHOrO 06pa30BaTeJlbHOrO yqpe)I()J.eHHJI BbICllIero 06Pa30BaHHJI «MOCKOBCKHH 
rocy.n:apCTBeHHbIH YHlfBepcHTeT HMeHH M.B.JIoMoHocoBa» 

THxo.n:eeB Cepreif fpHr0pbeBIfq 

« 6» !<.j-O!<,Q 2025 ro.n:a 

COrJIaCeH Ha 06pa60TKY nepCOHaJIbHbIX .n:aHHbIX. 

THxo.n:eeB C. r. 
2025 ro.n:a 

IIo.n:llHcb COrpy.n:HHKa MrY HMeHH M .B.JIoMoHocoBa 
cr. THxo.n:eeBa y.n:OCTOBep.II1O : 
11.0 . .n:eKaHa cDH3fIqecKoro epaKyJIbTeTa 

cDrBOYBO «MrY HMeHH M.B.JIoMoHOCOBa» 

.n:OKTOP epH3HKo-MaTeMaTfIqeCKlfX HaYK, llDOcDec;;cc.u,...... 


BEJIOKYPOB BJIa):(lfMHp 

KOHTaKTHaH IfHclJopMa~"H: 

TIOQTOBbIH a.n:pec: POCCHJI, 119991, MocKBa, JIel.!~cKHe ropbI, .n:.1 
I 

TeJIeepoH:+7(495)939-39-18 

e-mail: tikh@gpi.ru 
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