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rocy.n:apCTBeHHOfO 6IO,ll;:>KeTHOfO 

0T3hIB se.uymeu opranHJau,HH 
Ha ,Ul1ccepTaUl10HHYIO pa6oTy Eyp.uyKoBoi1: OnhrH AneKcaH,UpOBHbI «Jla3epb1 Ha 

KpaCl1TeJUIX Bl1,Ul1MOro crreKTpaJibHOro .n:11arra30Ha c rro.rryrrpOBO.ll:HI1KOBOll 

HaKalIKOH», rrpe,n:cTaBJieHH)'lO Ha COHCKaHHe y1:1ettoi1: CTerreHl1 KaH,n:YI,n:aTa 

cpI13I1KO-MaTeMaTI11:1eCKl1X HayK no crreuHaJibHOCTH 01.04.05 - OITTHKa. 

AKTyaJJhHOCTh TCMhI .uuccepTaU,HH 

)J,11ccepTau110HHoe 11ccne,n:oBaH11e Eyp,n:yKoBoi1: O.A. HarrpaBJieHo Ha 

pa3pa60TKY HOBbIX 3cpcpeKTHBHbIX rrepecTpa11BaeMbIX Jia3epoB Ha Kpac11Tem1x 

Bl1.ll:HMOro .n:11arra30Ha c KopoTKI1MH 11Mrry JibcaM11 11 

rronyrrpOBO,UHMKOBbIMM Jia3epHblMl1 ,ll.HO,UaMH. I1epecTpal1BaeMbie na3epttb1e 

11CT01:1HI1Kl1 l13.JIY1:1eHl15I IIHipOKO I1CI10Jlb3YIOTC5I B cpyH,n:aMeHTaJibHbIX 11 

np11KJia,n:HbIX Hay1:1HbIX 11ccne,n:oBaHl15IX. Jla3epbl Ha paCTBOpax opraH111:1eCKMX 

Kpac11Tenei1:, rrepeKpbIBaIOlll,11e rn11poK11H: crreKTpaJibHbIH ,n:11arra30H, B Te1:1eH11e 

.nonro r o BpeMeHH 6bIJil1 OCHOBHbIM 11CT01:1Hl1KOM rrepecTpa11BaeMoro no )l.Jll1HaM 

BOJIH I13Jiylfem-rn:, B T .II. MMrrynhcttoro. B ttacTo.Hruee BpeM51 ,UJI51 rronyIIeHI151 

rrepecTpairnaeMoro Jia3epttoro 113ny1:1emrn B 11MrrynhCHOM pe)J<YIMe, KaK rrpaB11no, 

HCI10Jlb3YIOTC.H TBep,UOTeJibHbi e Jia3epbI Ha KpHCTaJIJiax arreKCaH,Up11Ta, carrcp11pa, 

KOJibKB1111pHTa 11 .npyr11x. O .uttaKo .nm1 MHor11x rrp11JIO)KeHHM rrepe1:1Hcnettttbie 

TBep.noTeJibHbi e l1CT01:1Hl1Kl1 He no.nxo,n5IT, ITOCKOJibKY' ,n:a)Ke c 11CITOJib30BaHHeM 

rapMOHHK, rrepeKpbITb )KeJIT0-3eJieHbIM .ni-rnITa30H crreKTpa He y.naeTC5I. 

3cpcpeKTl1BHa5I Jia3epHa.H reHepaUH.H B yKa3aHHOM crreKTpaJibHOH o6naCTl1 Ba)J(Ha .ll:JI5I 

pa3BHTl1.H Me.nl1IJ.l1HCKl1X TeXHOJIOrl1H, Jia3epHOll crreKTpOCKOI11111, p a.3,neJieHHH 

H30TorroB 11 .upyr11x rrpHJIO)KeHHi1: . YmrnepcarrhHOCTb Jia3epoB Ha KpacHTeJI.HX 

.nenaeT 11x rrpHBrreKaTeJibHbIM HHCTpyMeHTOM KaK .nnH pyTttHHbIX na6opaTopHbIX 

l1CCJie,UOBaHHH, TaK l1 .JJ:JI.H rrp11KJia,UHbIX 3a,na1:1, o,nHaKO 3TH CHCTeMbl He JIMllleHbl 

cyw:ecTBeHHbIX He,ll,OCTaTKOB: 3HatIHTeJibHbie ra6apl1Tbl, BblCOKaH CTOI1MOCTb H 
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BhICOKoe 3HeproIToTpe6neHHe. Bee 3TH He,r:i;ocTaTKH B ocHOBHOM OITpe,r:i;emIIOTC5I 

CMCTeMOH ttaKaqKM Jia3epOB Ha KpaCHTem1x, TaK KaK Tpa,r:i;HI . .J;HOHHbIMH HCT01IHHKaMH 

B036y)l()l.eHIDI 5IBJI.SUOTC5I aprOHOBbIH HJIH KpHITTOHOB.bIH Jia3ep.bI. 3aMeHa 3THX 

CMCTeM HaKaqKH Ha cyIIJ,eCTBeHHO 6onee KOMITaKTHbie H He.n.oporHe Jia3epHbie 

)l.110)].hl IT03BOJIHT 3Ha11HTeJI.bHO CHH3HT.b CTOHMOCTb na3epoB Ha Kpac11Temi:x, 

yMeH.hlllHTh HX ra6apHThI H CHH3HT.h 3HeproIToTPe6neHHe. TaKHM o6pa3oM, 

TeMaTHKa ,r:i;HccepTaIJ,HOHHoro Hccne,r:i;osaHIDI 0.A. Eyp.n.yKosoH. BeC.hMa aKTYaJihHa 

H ITpe,r:i;cTaBIDieT MHTepec )l.IT5I lllMpOKOro Kpyra HCCJie)l.OBaTeneH.. 

CTpyKTypa u coLJ,ep~auue LJ,uccepTaQuu 

,ll,HccepTaI.J;H5I COCTOHT H3 BBe,r:i;eHH5I, rneCTH rnaB, 3aKJII011eHH51, CITMCKa 

COKpaIIJ,eHMH H ycnoBH.hIX o6o3Ha11eHMH, CITMCKa muepaTypoI, CITMCKa pHCYHKOB, 

CITHCKa Ta6JIHU, o,r:i;Horo ITpHJIO)l(eHIDI. Pa6oTa H3JIO)l(eHa Ha 122 cTpaH11u,ax 

MalllHHOITHCHoro TeKcTa, co,r:i;ep)l(HT 50 p11cyHKOB H 13 Ta6n11u. CITHCOK 

mneparyp.bl BKJIIOtiaeT 13 8 HaHMeHOBaHHH. 

Bo BBe)l.eHHH o6ocHOBaHa aKryanhHOCT.b HCCJie)l.OBaHH5I, ttayqHa5J HOBH3Ha H 

ITpaKT1111ecKa5I 3HaqHMOCT.h ITony11eHH.hIX pe3yJI.hTaToB. CcpopMyn11poBaH.hI u:en11, 

3a,r:i;atIH pa60T.hl H Hay11H.hle ITOJIO)l(eHIDI, B.bIHOCHM.bie Ha 3aIIJ,HTY. y Ka3aH JIH11HbIH 

BKna,r:i; aBTopa, ITpe,r:i;cTaBJieHa aITpo6aI.J;ID1 pa6oThI Ha KottcpepeHU:H5IX H ceMHHapax. 

ITpHBe,r:i;eH KpaTKHM JIHTepaTypHhlli o63op pa6oT ITO ,r:i;Ho,r:i;Hoi1 HaKaqKe 

ITepecTPaHBaeM.hIX rra3epos. 

B ITepBoif rrrase ITpe,r:i;cTaBrreH o63op JIHTepaTyp.hr ITO TeMaTHKe ,r:i;HccepTaUHH. 

KpaTKO H3JIO)l(eHa HCTOPIDI pa3BHTIDI Jia3epos Ha KpacHTeIDix H HX oco6eHHOCTH. 

YKa3aH.hI o6rraCTH HX ITpHMeHeHH5I H paccMOTpeH.bI OCHOBH.hie HCTOqHHKH HaKatIKH 

Jia3epoB Ha KpacHTeIDix. ITpe,n;cTaBJieH o63op pa6oT, ITOCB51IIJ,eHH.hIX 

YICITOJib30BaHHIO ITOJIYITPOBO)l.HHKOBhIX Jia3epoB B Ka11ecTBe YICT011HHKa HaKaqKH )l.JI51 

ITepecTpaHBaeMhIX Jia3epos (B TOM 1111crre 11 Jia3epoB Ha Kpac11TeIDix). 

BTopa51 rrraBa .n.HccepTar.i;irn rrocB51IIJ,etta Hccrre.n.oBaHYIIO reHepau:aottHhIX 

xapaKTepHCTHK BIIepBbie CHHTe3HpOBaHHbIX KpaCHTerreM: KJiaCCOB ITHpOHOB H 

ITepHHH)l.eHOHOB, reHepHpyIOIIJ,HX B opatt)l(eBO-KpacHOM o6rraCTH crreKTpa. 

I1o,r:i;po6Ho OITHCaHhI cxeM.bI 3KCITepHMeHTaJibHbIX ycTaHOBOK H MeTO)l.HKa 

H3MepeHH51 reHepaU,YJOHH.bIX xapaKTepHCTHK Jia3epoB Ha OCHOBe paCTBOpOB HOB.hIX 

KpacHTeneif . ITpose,r:i;eHo cpasHeHYie H3MepeHHhIX Jia3epHhIX xapaKTepHCTHK )l.JIH 

HOB.bIX BeIIJ,eCTB c lllHpOKO HCITOJih3YeMhIMH KpaCHTeIDIMM, TaKHMJ1 KaK 

Po.n.aMHH 6)!{, DCM H .n.p. qacTh H3 Hccne,r:i;osaHH.hIX B 3TOM rnaBe BeIIJ,eCTB 

ITpo.n.eMOHCTPHPOBana BhICOKHe 3Haqett1u1 KIT,ll, 11 II1HpoK11e )l.Hana3oH.hI 

ITepecTPOHKH B Jia3epax. HoBbie BeIIJ,eCTBa, o6rra.n.aIOIIJ,He HaH6onee HH3KHMH 

ITOporaMH rettepar.i;HH, 6bIJIH OTo6paH.hI )l.IDI 3KCITepHMeHTOB ITO HX B036y)l()l.eHHIO 

norrynpOBO.D:HMKOBblMM Jia3epaMM. 
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TpeTMI rnasa rrocsHmeHa orr11camuo )l(H,n:KoCTHoro ml3epa Ha Kpac11Tene c 

HMrryJihCHOH rrorrepeqHQH HaKaqKOH TpeMH CHHHMH ( 443 HM) MHOrOMOLJ:OBblMH 

Jia3epHbIMH LJ:HOLJ:aMH. Ilp11se.r:i:eHbI OCHOBHbie xapaKTepHCTHKH MOW:HhIX HHTpH.r:i:­

ramureBbIX .n;1rn.n:os NDB7K75, Bb16paHHhIX B KaqecTBe 11cToqH11Ka HaKalfKH, 

npoBe.r:i:eH aHaJIH3 B03M0)l(HblX cxeM B036y)KLJ:eHIUI c HCilOJib30BamrnM TaKMX 

Jia3epHbIX LJ:HOLJ:OB H o6ocHOBaH BbI6op nonepeqHOH cxeMhI HaKa4Kl1 B 

rpex3epKaIIbHOM pe3oHaTope c IIOJIHbIM BHyrpeHHHM OTpa)l(eHHeM reHep11pyeMoro 

H3JiyqeHHH B KIOBeTe c paCTBOpOM KpaCHTem1. 06ocHOBaHa Heo6xo.r:i:HMOCTb 

rrpose.r:i:eHMH npe.n;sap11TeJII>HhIX 11ccne.n;osaHHH no oT6opy Jia3epHI>IX Kpac11TeneH:, 

IIOTeHU:HaJibHO IIO)l;XOLJ:HI.IJ:HX )];JUI B036y)l(.n;eHHH CHHHMH .n;wo.n;aMH. Ilo.n;po6Ho 

OIIHCaH 3KCrrepHMeHT rro OT6opy KpaCHTeJieH, 06na.n;a10rn,HX HaH6onee HH3KHMH 

rroporaMH reHepau:1111, 

KpaCHTeJie, KOTOpbIH 

B036y)KLJ:eHHH CHHHMH 

LJ:JIH 3Toro npHMeHHJICH BCilOMOraTeJihHblH Jia3ep Ha 

HMHTHposan .r:i:110.r:i:tty10 HaKaqKy. Bn16paHHa5! LJ:mI 

Jia3epHbIMH .r:i:110.r:i:aMH cxeMa Il03BOmrna 3QHpeKTHBHO 

HCnOJib30BaTb 113nyqeH11e HaKaqKH Tpex MHOfOMO)l;OBbIX )l;HO)l;OB, 6naro.r:i:apH qeMY 

B .r:i:aHHOH pa6oTe BrrepBbie 6bIJia npo.n;eMOHCTPHPOBaHa nepecrpoii:Ka B nrn:pOKOM 

crreKrpaIIbHOM .n;HaIIa30He (6onee 200 HM) Jia3epa Ha KpaCHTeJie c .n:110,n:HOH 

HaKaqKOH. 

B qeTsepToH rnase on11caHI>I 3KcnepHMeHTbI no HaKaqKe Jia3epos Ha 

Kpac11Tem1:x HMrryJibCaMH 3eJieHbIX (513 HM) MHOfOMOLJ:OBbIX HHTPHLJ:-IaJIJIHeBbIX 

.r:i:110.r:i:os NDG7475. 3Kcnep11MeHTbI rro B036y)KLJ:eHHIO Jia3epos Ha Kpac11TeJI5IX 

3eJieHbIMH Jia.3epHblMH LJ:HOLJ:aMH npoBOLJ:HJIHCb snepBbie. Ilpe.r:i:cTaBJieH aHaJI113 

oco6eHHOCTeH cxeMbI HaKaqKH H pe3oHaTopa, npe.r:i:no)KeHHoro B TpeTbeM: rnase, 11 

o60CHOBaH nepexo.r:i: K B036y)KLJ:eHl·UO 113nyqeHHeM 3eJieHbIX nonynpOBOLJ:HHKOBbIX 

Jia.3epoB B KBa3Hnpo.r:i:onhHOH cxeMe HaKaqKH. Ilo.r:i:po6Ho OTI11CaHa 

KBa.3Hnpo.r:i:oJibHM cxeMa B036y)KLJ:eHHH, Tpex3epKaIIbHbIH pe30HaTop Jia.3epa Ha 

KpaCHTeJIHX 11 ycTaHOBJieHbl OTITHMaJibHbie napaMeTpbl Jia3epHbIX LJ:HOLJ:OB HaKaqKH. 

OcHOBHOH pe3y11bTaT, on11caHHbIH B .r:i:aHHOH rnase - 3TO pean113au:11H nn:1p0Koi1 

06nacT11 nepecrpo:t:i:KH .r:i:n11HhI BOJIHbI 11 BbICOKHe 3Haqemrn KII,ll, LJ:JI51 na3epHoH 

reHepaU:HH rrpH HaKaqKe 3eJieHblMH Jia3epHbIMH .n;110,n:aMH, KOTOpbie HBJIHIOTCH 

peKOpLJ:HbIMH LJ:JIH Jia.3epoB Ha KpaCHTeJrnX c nonynpoBO)l;HHKOBOH HaKaqKoH. 

lliTaH rnasa LJ:HCCepTaU:HH TIOCBHW,eHa TIOJIHMepHOMY Jia.3epy Ha KpaCHTeJie c 

HaKaqKOH 3eJieHbIMH Jia.3epHblMH LJ:HOLJ:aMH. 06ocHOBaHa aKTYaJihHOCTb pa.3pa6oTKH 

TBep.r:i:oTeJibHbIX Jia3epoB Ha Kpac11Tem1x .11 Heo6xo,n:MMOCTb 3KCTiepHMeHTaJibHOro 

no.n:6opa OTITHMaJibHOH TIOJIHMepHOH MarpHU:bI LJ:JIH 3THX u:eneH:. 113JIO)KeHbl 

pe3yJibTaTbl 113MepeHHH Jia.3epHbIX xapaKTep.HCT.HK Ha.H6onee 3cpcpeKTHBHbIX 

KpaCHTeneif B HeCKOJibKHX non11MepHbIX MaTp.Hu:ax npH HX B036y)K.r:i:eHHH LJ:.HOLJ:aMH. 

OrrT11qecKaH cxeMa 11 napaMeTpbI B036y)l(.r:i:eHMH non.HMepHoro Jia.3epa aHaJ10r11qHbI 

TeM, qro rrpe.n;cTaBJieHbl B qeTBepTOM rnaBe. AKTHBHbIM 3JieMeHTOM B IlOJIHMepHOM 
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mnepe 51BJHIJIC51 TplUIJieKC, COCT051ru:HH: H3 rrapbl CTeKOJI 11 CJI051 IIOJil1Mepa Me)l()zy 

Hl1MH, KOTOpbIH 6hIJI JierHpOBaH Kpac11TeJieM KJiacca IIHppoMeTeHOB. IlpHBe.ri:eHhl 

KpHBDie rrepecTpoliKH, Kil,[( reHepau,HH AJI51 Tpex HaH6oJiee 3cpcpeKTHBHhIX 

KpaCHTeJieii B pa3JIWIHhIX IIOJIHMepHhIX COCTasax H pe3yJIE.TaThl H3MepeHHM lfX 

cpOTOCTOHKOCTH. Ilpose.ri:eHO cpaBHeHHe Jia3epHhIX xapaKTepHCTl1K .ri:m1 

)1(11.LJ:KOCTHOro H IIOJIHMepHoro Jia3epos, paccMaTPlrnaeMhIX B tieTBepTOH 11 II51TOH 

rJiasax nHccepTau,JIB. BrrepBhie 6oma rrpo.ri:eM0HcTp11posaHa rrepecTpoH:Ka AJIHHhI 

BOJIHhI reHepaU,HH B rromiMepHOM Jia3epe Ha KpacHTeJI51X c .LJ:HO.LJ:HOM HaKatIKOM B 

urnpoKOM crreKTpaJihHOM AHarra3oHe. AHaJIH3 pe3yJihTaTOB rroKa3aJI, tITO 

HCCJieAOBaHHDie B .ri:aHHOH pa6oTe IIOJIHMepHhie Jia3ephl 3HatIHTeJihHO rrpeBOCXO.LJ:.SIT 

no 3cpcpeKTHBHOCTH H3BeCTHhie B JIHTepaType IIOJIHMepHbie Jia3epbI c .LJ:HO.LJ:HOM 

HaKatIKOH. 

IllecTax rrrasa rrocsxru:eHa rroJiytiettmo pe)l(HMa CHHxpott113au,HH 

rrpOAOJihHhIX MOA B )l(HAKOCTHOM Jia3epe Ha KpaCHTene ponaMHH 6)!{ rrpH ero 

KBa3Hrrpo.ri:orrhHOM so36y)l(.ri:ettHH 11:MrryJI0CaMH 3erreHhIX Jia3epHhIX AHOAOB. KpaTKO 

H3JIO)l(eHhI oco6eHHocT11 cpopMMposaHH.H yJioTpaKopoTKHX HMrryJiocos s rra3epax Ha 

KpacHTeJI.Hx. B rnecToii rrrase paccMOTPeHhI KaK rraccHBHhIM MeTOA CHHxpomnau,1111 

MOA c HCIIOJih30BaHHeM HaC0Iru:a10ru:11xcx rrorJIOTHTeJieii, TaK H r116pH.LJ:HhIH MeTOA 

c qacTHqHOH c1rnxpoHHOH HaKatIKOH. 06cy)l(.LJ:aeTC.H BhI6op rrapbl KpaCHTeJieH AJI.H 

rracCHBHOM CHHXpOHH3aU,lrn MOA H rrpoBO.LJ:HTC51 attaJIH3 rrpe.ri:sapHTeJihHhIX 

pe3ynhTaToB, YKa3hIBaioru:11x Ha HerrorrttyIO c11HxpoHH3au,HIO. KpaTKO orr11:catthI 

3aTpy.ri:HeHH.SI, KOTOphie HeH36e)l(H0 B03HHKaIOT rrpH CHHXpOHHOM AHOAHOM 

HaKa'l!Ke, H rrpHse.ri:eHhI rrapaMeTphI .ri:paiisepa IIHTaHH.SI Jia3epHhIX AHOAOB, 

06ecrre'l!11:BaIOI.l.J,HX .ri:ocTaT01IttyIO MOAYJI.HU.HIO H3JiyqeHH.H. IlpH CHHXpOHHOH 

HaKa'l!Ke KpacHTeJ151 KOpOTKHMH HMrryJihCaMH IIOJIYIIpOBOA HMKOBhIX Jia3epoB c 

'l!aCTOTOH CJie.LJ:OBaHH.H OKOJIO 220 :rvtru, H HCIIOJih30BaHHH HaChII.l.J,aJOru:eroc~ 

rrorrroTHTeJI.H DODCI, 3KcrrepHMeHTaJihHO rrorry'lleH pe)l(HM c11ttxpoH113aU,HH MOA 11 

u,yrH H3 OAHHO'l!HhIX cy6ttaHoceKyHAHhIX HMIIYJihCOB. Pe3yrroTaThI .ri:aHHOH rrraBhI 

MOryT 6hITh HCIIOJ1h30BaHhI B Ka'l!eCTBe peKOMeHnau,Hii AAA pa3pa60TKH H 

tte.ri:oporHX rrepecTpa11saeMhIX rra3epoB yrroTpaKopoTKHX HMrryrrocos. 

B 3aKJI10'l!ett1111 ccpopMYJIHpoBaHhI ocHOBHhie pe3yrrhTaThI .ri:11ccepTau,HH. 

Hay11naH uoeu3ua uccJie,LJ.oeanuH 

K tIHCJIY tta116orree 3Ha'llHMhIX pe3ynoTaTOB, 06nana10ru:11:x HOBM3HOH, 

CJie.ri:yeT OTHeCTH 3KCrrepHMeHTaJihttylO peaJIH3aU,HlO rrepeCTPOHKH AJIHHhl BOJIHhl 

rettepau,HH B IIIHpOKOM crreKTPaJihHOM AHaIIa30He B Jia3epax Ha KpaCHTeJ151X rrpH 

IIOJIYIIpOBOAHHKOBOH HaKaY:Ke. ,[(rr~ )l(H.LJ:KOCTHhIX H IIOJIHMepHhIX Jia3epoB Ha 

KpaCHTemrx IIOJIY'lleHhl BhICOKHe Kil,[(, 3Haq11TeJihHO rrpeBhIIIIaIOru:He pe3ynoTaThI, 

rronyqeHHbie .n.pyr11M11 wccrre.n.osaTeAAMH. Pe)l(liM c11HXpomnau,11H rrpo.ri:oJihHhIX 
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MO.LJ: B no.n:o6HOM ml3epe 6brn npo,n:eMOHCTJlHpoBaH BnepBbie, 1.JTO .n:aeT OCHOBaHIDI 

Ha,n:e51TbC51 Ha npaKTMl.JeCKYIO peanM3aI.J,MIO HOBblX TMTIOB MCTOlfHJIKOB Jia3epHoro 

M3JiyqeHIDI. 

060CHOBaHHOCTh H AOCTOBepHOCTh pe3yJihTaTOB H BhIBOAOB 

Bee pe3yJihTaThI, npe,n:cTaBJieHHbie B .n:11ccepTaU:MM O.A. Eyp,n:yKoBoi1, 

51BIT51IOTC51 ,n:ocToBepHbIMH H o6ocHoBaHHbIMH. BbIBO.LJ:bI ,n:HccepTa:U,HH H nono)l(eHMH, 

BblHOCMMbie Ha 3aIJJ:MTY' OCHOBaHbl Ha pe3yJlbTaTax 3KCnepHMeHT3JibHblX 

MCCJle,n:oBaHMH, BbITIOJIHeHHbIX Ha cepTMCPMI.J.MpoBaHHOM Hayl.JHOM o6opy,n:oBaHMH c 

MCTIOJib30BaHHeM anpo6wpoBaHHbIX MeTo,n:oB. PacqeTHore ,n:aHHbie, nonyqeHHI>Ie 

npH MO,n:enHpOBaHHH 11CTIOJlb3yeMbIX J1a3epHbIX cxeM, cornacyIOTC51 c 

3KCnepMMeHTanbHbIMl1 pe3yJlbTaTaMl1. 

HayquaH u npa1cruqecKaH 3uaqnMOCTh nonyqeuu1>1x pe3yJ11>TaTOB 

Pa3pa6oTaHbI 11 co3,n:aHhI npoTOTl1TibI 3QHpeKTl1BHbIX nepecTpa11BaeMbIX 

J1a3epoB Ha Kpac11Tem1x c HaKalfKOH nonynpOBO.LJ:Hl1KOBbIMl1 Jia3epHblMl1 .n:110,n:aM11. 

c npaKTl11.JeCKOH T01.JKl1 3peHIDI :u,eHHbIM11 51BJ151IOTC51 ,n:aHHbie ITO J1a3epHblM 

KpaCHTeJUIM, no.n:xo,n:51rn:11M .LJ:J151 nonynpoBO.LJ:Hl1KOBOH HaKal.JKl1, npe,n:ITO)l(eHHbie 

cxeMbl pe3oHaTopoB .LJ:JI51 B036y)l(,n:ettml Cl1Hl1Ml1 M 3eJieHbIMl1 J1a3epHbIMl1 .n:110,n:aM11. 

Pe3ynbTaTbI, nonyl.JeHH.bie B .n:11ccepTau:1111, MOryT CTaTb OCHOBOH .LJ:JI51 C03,n:aHIDI 

He,n:oporMX, KOMIIaKTHbIX 11 3cpcpeKTl1BHbIX Jia3epoB, 1103BOJI51IOIJJ:l1X ocyrn:ecTBJI51Tb 

rrepeC'fPOHKY .LJ:JIMHbl BOJlHbI B )l(eJ1T0-3eJleHOH o6naCTl1 crreKTpa (500-700 HM) 11 

pa6oTaIOIJJ:MX B 11MIIYJibCHOM pe)l(MMe, B T.1.!. 11p11 ynoTpaKopoTKHX .LJ:JIMTeJibHOCT51X 

HMIIYJlbCOB (.n:o 10-10 c ). 

IIonyqeHHbie B pa6oTe pe3ynhTaTb1 npe,n:cTaBJUIIOT HeCOMHeHHbiii HayqHhiii 

11 npaKTl11.JeCKl1H 11HTepec 11 MoryT 6bITb peKOMeH,n:OBaHbl .LJ:IT51 11CIIOJib30BaHIDI B 

opraHl13aU:IDIX, pa6oTaIOrn:Hx B o6naCTM J1a3epHOH cpH3HKH, Jia3epHoii 

cneKTpOCKOIIMH, cpH3HKH KOH,n:eHCHpOBaHHoro COCT051HH51: l1HCTH'fYTe o6rn:eii 

cpH3HKH MM. A.M. IlpoxopoBa P AH, l1HCTH'fYTe rrpmma,n:ttoii cpH3HKH P AH, 

l1HCTH'fYTe Jia3epttoii cpH3HKM CO PAH, CaMapcKOM cpHJIHane <I>HAH, 

Ytt11Bepc11TeTe HTMO, MocKOBCKOM rocy.n:apcTBeHHOM ymrnepcwTeTe, 

MocKOBCKOM cpH3MKO-TeXHHqecKoM 11HcT11ryTe, Ka3aHCKOM cpe.n:epanbHOM 

yH11Bepc11TeTe. 

0QeHKa pa60T1>1 

,lJ,11ccepTaU:M5I O.A. Eyp,n:yKoBoii rrpe,n:cTaBJrneT co6oii 3aBeprnettttyIO ttayl.!HO­

KBan11cp11KaU:HOHttyIO pa6ory' BbITIOJIHeHHYIO Ha B.bICOKOM HayqHOM ypoBHe. 

ITpe,n:cTaBneHHbie B .n:11ccepTa:U,HH MaTep11anb1 cB11,n:eTenhcTBYIOT 06 aBTope KaK o 

KBaJI11<t>11u.11poBaHHOM 11ccne,n:oBaTene, Bna,n:eIOrn:eM KaK 3KCnep11MeHTaJibHOH 
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Jia.3epHOH TeXHHKOH, TaK H cpe.n.cTBaMH TeopeTH"tJeCKOfO aHaJIH3a rrorryYeHHhIX 

3KCrrepMMeHTaJibHbIX .n.aHHbIX. ,I:Vi:ccepTaIJ,1151 Harr11caHa ITOIDITHblM .Sl3bIKOM 11 

xoporno CTPYKTyp11poBaHa. TeMa 11 co.n.ep)l(aHHe .n.11ccepTaIJ,11H cooTBeTCTBYIOT 

crreIJ,11aJibHOCTl1 01.04.05 - OITTHKa. ABTOpecpepaT ITOJIHO H rrpaBl1JibHO OTpa)l(aeT 

co.n.ep)l(aHJ1e pa60ThI, ee pe3yrrnTaTbI 11 BbIBO)l.hI. ITorryqeHHbie pe3yrrI>TaTbI npornrr11 

arrpo6au:11IO Ha Me)l()l.yHapo.n.H.DIX 11 Bcepocc11iicK11x Hay"tJHbIX KOHcpepeHI.J,ID.lX 11 

ceMHHapax, 11 B ITOJIHOH Mepe orry6rrl1KOBaHbl B peIJ,eH311pyeMbIX HayqHbIX 

113)l.aHID.lX. 

3aMe'1aHHH no pa6oTe 

1. B TeKcTe .n.11ccepTau:1111 yTBep)l(.n.aeTc.si:, qTo rra.3ep c rrp11MeCHbIM 

TIOJI11MepoM B KaqecTBe pa6oqero Terra o6rra.n.aeT cpOTOCTOHKOCTblO .n.mr pa.3HbIX 

Kpac11Terrei1: 103-105 ceKytt.n.. IT pH qacToTe crre.n.osatt11.si: B036y)l(.n.aIOII.J,11x 

11Mnyrrhcos, K rrp11Mepy, 1 Kfu:, rra.Jep Ha Kpac11Terre rrpopa6oTaeT He 6orree 100 

ceKytt.n.. Heo6xo.n.11Mo rro.si:cHl1Th, rroqeMY aBTop yTsep)l(.n.aeT np11 3TOM, qTo 

rrorr11Mep o6rra.n.aeT «.n.ocTaToqHo BhICOKOH» cpoTOCTOHKOCTbIO ( cTp. 80). TaIOKe 

rrp11Be.n.eHHbie 3HaqeHl1.SI cpoTOCTOHKOCTl1 Tpe6yIOT TIO.SICHeHl1.SI, T.K. npou:ecc 

.n.erpa.n.au:1111 IlOJIHMepoB rrpH B03)l.eHCTBHl1 Jia.3epHoro 113rryqeHH.SI 6y.n.eT 

HaKarrrr11BaTbC.SI, H 3HaqeHID.l )l.OJI)l(Hbl OTJI11qaTbC.SI .n.pyr OT .n.pyra. 

2. B Il.SITOH rrrase OITHCbIBaeTC.SI HCCJie)l.OBaHHe rettepall,110HHblX 

xapaKTepHCTMK KpacHTerreii Bttyrp11 rrorrHMepHbIX MaTp11u:. B KaqecTBe pe3oHaTopa 

HCITOJih3yeTC.SI TpHrrrreKC CTeKrro\nom1Mep c Kpac11TeJieM\cTeKJIO, 11 YKa.3bIBaeTC51, 

qTo TOJIII.J,11Ha IIOJIMMepHOH rrneHKH, 3a)l(aTOH Me)l(.n.y CTeKJiaMl1, COCTaBJI.SleT 0,07-

0, 11 MM. 0.n.HaKO y6e)l.HTeJibHOfO o6ocHOBaHID.l .n.aHHbIX 3HaqeHHH TOJIII.J,11H B 

TeKCTe He rrp11BO)l.HTC.SI. 

3. B o63ope JIMTepaTypbI He rrpHBO.D.HTC.si: 11HcpopMau:1111 o cyII.J,eCTBYIOII.J,11x 

pa6oTax no reHepau:1111 Jia.3epHoro 113nyqeH11.si: Ha KBaHToBopa.3MepHbIX crpyKTypax. 

Cpe.n.11 TaKHX pa6oT MO)l(HO 6I>rno 6I>1 OTMenITb, Harrp11Mep: 1) Deppe D.G., 

Shavritranuruk K., Ozgur G. Quantum dot laser diode with low threshold and low 

internal loss. Electronics Letters 2009. V. 45(1 ). P. 54 - 56; 2) Arakawa Y, Sakaki H. 

Multidimensional quantum well laser and temperature dependence of its threshold 

current. Applied Physics Letters. 1982. V. 40. P. 939 11.n.pyr11e. 

C.n.enaHHbie 3aMeqaH11.si: He 3aTpar11saIOT 3aII.J,11II.J,aeMhIX rrono)l(eHHH H He 

OKa.3bIBaIOT 3aMeTHOf0 BJIID.lHID.l Ha o6II.J,yIO IIOJIO)l(HTeJibHYIO OIJ,eHKY pa60TbI. 

3aKJII0'1euue 

,II,11ccepTaIJ,HOHHa.S1 pa6oTa «Jla.3epb1 Ha KpaCHTeJI.SIX BH)l.HMOfO 

crreKTparrbHOro .n.11arra30Ha c rronyrrpOBO)l.HHKOBOH HaKaqKOH» TIOJIHOCThlO 

y.n:oBJieTBopsieT Tpe6oBaHIDIM, rrpe.n:'hsiBnsieMhIM K KaH.n:11.n:aTCKMM .n:11ccepTau:1rnM B 
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cooTBeTCTBMM c rr. 9 IToJIO)l(eHIDI o rrp11cy)l(.II.eH1111 ~eHbIX cTerreHei1, 

yTsep)l()I.eHHoro nocTaHosneHHeM Ilpas11:TeJihCTBa Pocc11:iicKoii <l>e.II.epau.11:11: NQ 842 

OT 24 ceHn16p5I 2013 ro.II.a, a ee asTop-Eyp.II.yKosa Onbra A.rreKcaH.II.pOBHa-

3acJiy)l(11:BaeT npHcy)l()I.eHIDI e:H y"LieHOH CTerreHH KaH)I.H)I.aTa <i>H3HKO­

MaTeMaTHL[eCKHX HayK no cneU,HaJibHOCTH 01.04.05 - onTHKa. 

,[(oKJia.II. Eyp.II.yKoBoii O.A. no MaTep11:anaM .II.HccepTau,11:11: 6i:,m 3acnyrnaH 11: 

o6cy)l(,l1,eH Ha ceMHHape OT,IJ,ena crreKTpocKorr1111 KOH.II.eHcHposaHHbIX cpe.II. HCAH 

22 .II.eKa6p51 2020 ro.II.a (rrpoTOKOJI NQ 3). 0T3bIB rro.II.rOTOBJieH MJia.II.WMM HayL[HbIM 

COTPY.ll.HHKOM, KaH.II.M.II.aToM <Ptt3HKO-MaTeMaTw1ecKHx HayK MarapHHOM K .A. 11 

O)I.06peH Ha 3aCe)I.aHMM ceMMHapa. 

Mna.II.rnMii Ha~HbIM coTpy.II.HHK 
na6opaTop1111 3JieKTpOHHbIX crreKTpOB MOJieeyn 
OT)I.eJia cneKTpOCKOIIMM KOH)I.eHCMpOBaHHblX cpe.II. 
HCAH, KaH.II.M.II.aT <1?113.-MaT. HayK 
MarapHH KottcTaHTMH ApyTIOHos11q 
TeJI.: 8( 495)851 -02-36 
e-mail: ka.magaryan@phys.mpgu.edu 

Ilpe)I.Ce.II.aTeJib ceMHHapa 
rnaBHbIM ttayqHbIM COTPY.II.HHK, 
3aBe)I.yIOI.UHH OT)I.eJIOM crreKTpOCKOITMH 
KOH.II.eHc11posaHHbIX cpe.II. HCAH, 
.II.OKTop cpH3.-MaT. HayK, npocpeccop P AH 
HayMoB AH.II.peii B11TanbeBHl.J 
TeJI.: 8(495)851-02-36 
e-mail: naumov@isan.troitsk.ru 

KHJib.II.IDiposa PHMMa PmposHa 

<l>e)I.epaJibHOe rocy.II.apCTBeHHOe 6IO)I.)l(eTHOe ~pe)l()I.eHMe HayKH 
I1HCTMTYT cneKTpocKon1111 Pocc11iicKoli aKa.II.eMMM HayK (HCAH) 
108840,r.MocKBa,r. TpoHU.K, yn. <1>11311-qecKaH,5. 
TenecpoH: 8( 495)851-02-36 
e-mail: isan@isan.troitsk.ru 
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