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Ha aBrope $epar A?rcce prar1.vM C a$pouonofi Elenrr C epreenusr
<TeepAoreJlbHble KBaHTpoHbI c AHo,{Hofi Haxa.{xofi 6nzNHero I4Jd.- guana3oHa,

pa6oraroql4e B Ixr4poKoM TeMneparypHoM Ar4arra3oHe 6es axrrzsHofi clrcreMbr

TepMocra6utmzaqwr)), [peAcraBJleHHofi Ha coucKaHrre yueHofi crerreHlr KaH1,Lrnura

QI,tsIExo-rraareMarr4rrecKrrx HayK rro cnerlr4aJrbHocru 0I.04.21 - <JlasepHaq Svrszxa>

,.{nccepraqr,rx Ca@pouonofi E.C. ilocBfiueHa pa:pa6orKe MeroAa co3AaHr4t

TBep.qoreJIbHbIX na3epoB pr ycunilTerefr Ha 6ase KBaHTpoHoB c Ar4oAHofi nara.{xofi

6es axrnsHofi cl4creMbr repMocra6uttuzaquu I,rcrorIHHKoB ,HaKarrKLr 14 aKTHBHofo

oJIeMeHTa, pa6oraroulrzx B TeMneparypHoM Ar4arra3oHe or - 50 ao + 50 uC.

flpaxruuecxar 3HarII,IMocrb pa6oru 3aKrroqaercq B ncloJrb3or;a:avrar

co3AaHuofi rouuexcuofi MareMarn.IecKofi Mo.4eJrr{ Lr [ocneAyroqefi paspa6orre

errcoxoaSSerrunurtx TBepAoreJIbHbIX KBaHTpoHoB c [onylpoBo4Hzxonofi

naxaqxofi, Aocrl,DKeHHu vrx pa6orocnoco6nocru B rrrr4poKoM TeMneparypHoM

AHaIIa3oHe or - 50 Ao + 50 oC 6es axrIasHofi cucreMbr repMocra6utuzaguvt n

iITIIAKO CTH Of O OXJIAX NEHVIfr .

llparruuecKr{ Bce pe3ynbrarbr pa6omr ilonyr{eHbr BrrepBbre 14 yHr4KaJrbHbr, a HX

I4CIIOJIb3OBAHI EM COBPCMCHHbIX MCTO.trOB

o6pa6orxH pe3ynbraroB. Har,i6oriee Ba)KHbre

AOCTOBepHOCTb rrO.{TBepxI.aeTgs,

npoBeAeH?r.rr sKcnepllMeHToB Vr

pe3ynbrarbr Mo)KHo cQ opnrylupoBarb cneAyroquu o6p asou :

llepsoe. Cos4auHax MoAenb MareMarr,rqecKoro MoAenupoBanufl.

TBepAoreJIbHbIX na3epoB c AuoAHofi Haxa.Irofi, orJlurlarcu{a-f,cq r{cIIoJIb3oBaHI4eM

unoxrarenefi llarpauxa [nfl Haxox(AeHI,If, ycnoBHoro 3KcrpeMyMa peureunfi

TpaHcIIeHAeHTHbIX ypanHeuIafi, onracbrBarorrlux npoqeccbr reHeparlr4r4, no3BoJr.rrer

oIITHMI43I4poBarb rlapaMerpbl pe3oHaropoB c rraccr4 BHofi uo4yn n\wefi. 4o6porHocru,

ntt6uparu e$Sexrr,rnHyro reoMerpr{rc HaKar{KH aKT[BHoro 3JreMeHTa, ocyrqecrBJrflTb

TepMoAr{HaMaqecKr4fi pac.rer.

Bropoe. PearrasoeanHafl. cxeMa [oleper{Hofi HaKa.rKr4 perxerKaMr4 na3epHbrx

.qI{oAoB, pacnonoxeHHbrx a nflTvr cropoH BoKpyr Kpucr€Lnna Nd3*:YAG ruaanrerpoM

5 uv Lr cSoxycrapoBaHHbrx oAHofi rlprnr4HApr4.recxofi nefixocansnponofi nuHsoff

.{I4aMerpov,t 20 nana, $opvrupyer ycrofivznwir napa6orr4rrecKr4fi npoSu;rb r4HBepcuofr'



HaceJreHHocru rrpr4 r{3MeHeHr4H TeMneparypbr or - 50 .qo + 50 oC, qro o6ecnerrl4Baer

pa6orocnoco6Hoct Nd3*:YAG nasepa c nacu.rsHofi MoAyn.rrur4efi 4o6porHocru B

yK€BaHHoM TeMleparypHoM Auana3oHe 6eg axrueHofi TepMocra1utuzaryuu.

Tperue. PearusonaHnafl. cxeMa [oneperrHofi naKa.{Kr4 perxerKaMla na3epHblx

Ar,ro.qoB, pacnonoxeHHbrx c rrflTr4 cropoH BoKpyr Kpr4craJrna Nd3*:YAG ruaavrerpoM

5 uvr Lr cQorcycr,rpoBaHHbrx oAHofi rluJrr4H.{pr4.recxofi nefirocan$raponofi rttHsofi

.{rlaMerpoM 50 rrrvr, o6ecue.rr4saer oAHopoAHocrb tlpocrpaHcrBeHHoro

pacnpeAeJreHr4-tr uHnepcuofi HaceJreHHocrrl 6onee g0% B noileperlHoM cer{eHI4I4

na3epHofo Kpr,rcraJura, rrTo rro3BoJrseT ycvnvrButb na3epHbre I4MIIynbcbI 6es

r4cKaxeHux npoSznq rtyqKa.

9erseproe. Pealngonausrrfi cnoco6 KoHAyKTrrBHoro oxnaxAeHvrfl. aKT:aBHoro

oJreMeHTa KBaHTpoHU orrrkrqaroquftcq zcIIoJIb3oBaHLIeM IIHnI4HApIaqecxofr JII,IH3rI Ha

6ase nefixocan$rapa B Kar{ecrBe rerrJroorBoAa, oSecuevraBaer cra6umsyro pa6ory

Nd3*:YAG KBaHTpoHa c uuxoeofi MoulHocrbro nasepHofi AzoAHofi HaKar{KI4 Ao

20 rBr H rracrore [oBTopeld.]/.fl 4o 50 fq 6es r4crroJrb3oBaHufl. xHAKoro xnaAareHTa

BHyrpH Kopryca.

flqroe. SrcnepnueHTaJrbHo rrpoAeMoHcrpr4poBaHo, rITo Nd3*:YAG na:ep c

nonepe.rHofi .qraoAnofi HaKa.rxofi Lr naccueHofi lro4ynxquefi 4o6porHocrn

feHepr,rpyeT HMnynbcHoe na3epHoe r{3nyrreHr4e c npaKTr4r{ecKrr HeH3MeHHofi MoAosofi

crpyKTypoit u cra6uJrbHocrbro BbrxoAHofi eueprr,rr4 He MeHee 70 % B TeMneparypHoM

Ar4arra3oHe or -50 4o + 50 oC 6es axrHnHofi cr4creMbr repMocra1utuzaryuu.

IrIs gaNae.rauuir r anrope$epary MoxHo BbIAenHTb:

1. B reue Ar4ccepraqnu 3a.rrBneH reMneparypHrrfi Arzarra3oH or - 50 4o + 50 oC, ?

pe3ynbrarbr npoBeAeHHbrx usuepeHufr BbrxoAHbrx xapaKTepLrcrprK ra:epHofr

reHeparlrdr4, npeAcraBJreHHbre na rpa$raKax B Auarra3oHe or - 55 lo + 55 oC.

2. Euro 6u yMecrHo B irr4reparypHoM o6sope yKa3arb e$@exrunHocrb

cytqecrByroulux KBaHTpoHoB c AuoAHofi Har<a.{Kofi Anfl y,qo6crea cpaBHeHHf, c

co3AaHHbrM B paMKax Ar4cceprarlr{oHHofi pa6orlr.

Vrasauurre 3aMetlaHu.rr He BJIr4.rIIor Ha o6u{yro noJloxorreJrbHyro oIIeHKy

pa6orrr. OcnosHrre pe3ynbrarbr, r43Jro)KeHHbre B Ar4cceprar\uv, ony6ruroeaHH s 10

HayqHbrx pa6orax, r43 HHX 4 cratlst B v34a:nnflx, r,rHAeKcr4pyeMbrx B Harll4onanruofii



6ra6nr,rorpa$Huecxoir. Saze AaHHbrx HayrrHoro ur,rrnpoBaHus PITIHIJ,3 vrz Koropblx B

p erleH3r{pyeMbrx vrc AaHlaflx. pe KoM eHAo B aHHbIX nepeqHeM B AK.

Ha ocHoBaHlru anrope$epara H HayqHbIX Tpy.qoB col4cKarert.f, MoxHo

yrBepxAarb, rrro ,{HcceprarlnoHHar pa6ora Ca$pononofi Eresu Cepreennu

rroJrHocrbro y.qoBnerBop-fler BceM rpe6onaunxu BAK, npe,qb{BnteMblM K

KaHAHAaTCKT4M Ar{CCepTarIr4flM Ha COrrCKaHr4e CTerreHH KAIIAkTIaTA !pI43HKO-

MATEMATIAI{ECKHX HAYK, A ABTOP IIO NPABY 3ACJIYXI,IBACT rIPI4CYxtAE:F'VTfl YUCUOfi

crerreHr4 KaHAr4Aara Snaraxo-MareMarr,rqecKr{x HayK rro cneIII4aJIbHocrH 0I.04.21 -
Jla:epnax Srzsrara.
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.fl, nuxenoArrr4caBrrrr4ftcl, 4aro corJlacne H

flepcoHanbHbrx AaHHbx B AoKyMeHTbr, cBs3aH

Al4ccepralluonnoft pa6omr Ca(fponoeofi Enenrr Cepreenurt,

19.04.2022 r.
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