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oQuqua,rruoro onloHenra,4.Q.-vr.u. Kpzurlxunofi EIeHn Anercan4poBHbl' B'H'c' Qusuuecroro

S axy:Ibrera Mf y r4M. M. B . Iloruonoco Ba, Ha AHc cepralllroHHylo p a6 ory HnrN{ars'f, Hosa

EiJIaAI{Cnasa BaAunlonr,r.{a "Brr6op napaMeTpoB pa3ptAHofi raueprt BblcoKorlacToTHoro LIoHHofo

!:BtrfaTent ", IpegcTaBneHHyIO Ha COucKaHue yUenOfi CT9II9HI4 KA:ognp*ATA TeXHI4r{9CKI{X HayK IIO

cneqr{aJrbHocrra 05.07.05 - "TeuoBbte, sneKTpopaKerHble,4BI{fareJII4 I'I 3HeproycraHoBKl{

JIerareJIbHbIX anlaparoB"

Ar<ryalurocrb reMbl

V1ctopun HayKr4 r4 TexHaKrr noKa3brBaer, rrro LIHTepec K orAeJlbHuu o6lacrfrM. 3lHaH.krfl'

pr3MeHqeTcq Bo BpeMeHr{ HeJrr{Hefino. .{ocrarouuo qacTo IIpopbIBHbIe uliek\ IASO6pereuvx a

)/crpoficrea B TerreHue Aecrrl4Jrerufi rie HaxoArr cBoefo npLIMeHeHI,Lg lI (rexar Ha rIoJIKe)) rloKa

He HacTyIIaeT I,IX SSeSAHlrfi qAC, CngganuUfi, KaK IIpaBIIJIO' C HOBbIMI4 BbBOBaMI'I'

rrpe.[brBJlreMbrMr4 rrpoMbrlxneHHocrb]o. B uacroxqee BpeMs raKIlM BbI3oBoM MoxHo cr{I4Tarb

6ucrpoe pa3BHTr4e TexHr.rKr{ [epcneKTr.rBHbIX KOCMIIqeCKIIX anlapaToB, HOMeHKJIaTypbI I4X

rv{accbr, yBerarreHI,Ie SHeproBoopyxeHHocrI,I aluaparoB. Honue KocMI4qecKHe arlilaparbl

:rpe6yer co3AaHr4f, Aenrarerefi HoBoro noKoJIeHIrt, o6:raAarorqux BbIcoKI'IM yAenbHbIM

r4MnynbcoM r{ KrrA, A.rIr4TeJIbHbIM BpeMeHeM pa6orbl. Orutlltr,t H3 rlepcneKTl4Bubrx rI{rIoB I'IOHHbIX

ilBuratereft ro npaBy cr{r.rTaroTcs BbrcoKorlacToTHble I,IHAyKT}IBHbIe IIOHHbIe ABI',IfaTeJII4.

)llprauepou raKHX 4eurarelefi Moxer cny]KrlTb cer4eficreo Aerararelefi RIT, pa:pa6oraHHrrx s

llHcceucrou yHr4Bepcr{Tere (fepvalrux) n BocbMuAecqrble roAbl IIpoIIJnoro BeKa.

[ocrozHcrBoM ABl4farereft gersercr orcyrcrBl,Ie KaroAa LI HerlocpeAcrBeHHoro KoHTaKTa

t[Jra3Mbr c r{HAyKTopoM, qro rlcKJrroqaer qenrIfi pfl,I\ trpvrrr4H, npI'IBoArIIIux K AerpaAaIIVn Qo

BpeMeHeM napaMerpoB ABr4rarerrefi, K HeAocrarKarra ycrpoficrB Ha ocHoBe BblcoKor{acrorHoro

paspflila cneAyer orHecrr4 6olee BbrcoKr4e 3Hepro3arparbl Ha noAAepxaHl4e pa3psAa rlo

cpaBHegrrro ABr.rrarenslrr,r, pa6orarcilIr{Ml{ Ha pa3ptAe IlocrosHuofo roKa. 3a Aec.srvrrerr4fl,

fipoueAgrr.re co BpeMeHr4 pa:pa6orrcu Aellrarerefi Turra RIT, $ra:urca I'IHAyKTI'IBHoro

Bbrco1orracrorHofo paspgtra ymna AaneKo BrrepeA. BrHstIeH l1elrtfi psA KaHanoB Iiorepb

MoulHocrlr B pa3psAe, r{ HaMeqeHbr nyrri r4x ycrpaHeHl4.f,. B cn.f,:E c orHM Aucceprallpronnafl

pa6ora HrarNrarggHosa BraAr'rcraea BaAuuoB:a-.ra, nocBsrlleHHarl nri6opy napaMerpoB

ra3opa3prAuofi rcalrepbr H orrrr4Mu3agu trpoueccoB uouoo6pasoBaHl{.f, n nefi, npelcraBnterc{

cBoeBpeMennoff ra axrya,rrgofi .

Crenenr o 6ocuonanHocTrr HayrIHbIx rIoJIo?(eHIIfi , srrnoloB I{ peKoMenAaqnfi

nr{Teparypbr r.r rpeooBaHtri4 K rlapaMerpaM I,IoHHbrxHa ocrone Kpl4TrlqecKofo aHaJII43a

Asrararerefi, seo6xoAHMbIX 4na pa6oru rro E{r ? } rq{JI*'E,[ 1\ iAHiAN'_-.
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B COCTaBe COBpeMeHHbIX



aBTopoM rrocraBJreH a 3a11ua rroBblcl4Tb crerleHb I4oHIl3aIII{u pa6oqero reJla B ra3opa3ptAHol4

r{aMepe BbrcoKoqacrorHoro raoHHoro ABI4rareJIf, 3a cqer 6onee sipserrunnoro BBoAa BrI

MorrlHocrr{ B pa3pflA r4, KaK cJreAcrBr,re, yBenuql,ITb uonnsrfi ToK ABnfarers. llocraHoBKa 3ara\rn

14 npeAnaraeMbre B.B. Hnrnrar3qHoBbrM MeroAbI ee pellreHl4fl npeAcraBJlalorc.s o6ourosaHHbIMI'I

vt BbrnoJrHeHHbrMr4 Ha BbrcoKoM HayrrHo-TexHur{ecKoM ypoBHe. Cnucox I4cnoJlb3oBannofi

ngrepaTypbl coAeplKIIT 101 HaL{MeHoBaHI'Ie. BrrsoArr u pe3ynbTaTbl, [OnyqeHHble

Ar{ccepraHToM, o6ocuoeaHlr Lr AocroBepHLI, TaK KaK onl4parorc.f, Ha MHoforlucreHHble

oKcnepr.rMeHTaJrbHbre AaHHbre, BbrrroJrHeHHbIe Ha ceprraSrzqHpoBaHHoM o6opylonauuu c

rroMorubro coBpeMeHHbrx 3KcneprrMeHTanbHbx MeroAoB I4ccJIeAoBauIas BrI pa3pflAa, Ha AaHHbIe,

ilonyrreHHbre c rroMoulbro t{?rcJreHHofo MoAenLIpoBaHI,It, a TaKXe Ha cpaBHeHue' TaM, rAe 9TO

BO3MOXHO, C pe3ynbraraMu, noryrIeHHbIMH ApyfI',IMIl aBTopaMI4.

[ocron epno crb Ir HoBr{3Ha rrccJreAoBaHlrfl , tloJryqeHHblx p $yJrbraroB r BbIBoAoB I{

peKoMeHAarlllfi, c$opuy.ntlpoBaHHblx B Alrccepralluu

HosnsHa pe3ynbraroB, rloJryqeHHbrx aBTopoM Al4cceprar\Hvr) noATBepxAaercfl':

pe3ynbraraMr{ 3KgnepraMeHToB rto rz3yrreHr4ro 3aBl4crrMocra eS$er<runuocrl{ Irouoo6pasonanna

or [apaMerpoB y3na BBoAa Br{ uorunocru; pe3ynbraraMl{ 3KcrIepIlMeHToB no u3yrleHulo

3aBr.{crrMocrrE oQSercu4BHocrr4 raoHoo6pa:oBaHl4f, or $opr,,ru ra3opa3ptAHofi KaMepbI I'IoHHofo

ABr4rarenf,; pe3ynbraraMr.r sKcrreprlMeHToB no fi3yrleHulo 3aBI,IcHMocrlr sS{ercrunuocrr't

rzouoo6pa:oBaHu.f, or Marepuana ra3opa3praHofi KaMepbI I4oHHofo ABllrarers; uuNeuepuofi

quclenuofi MoAeJrbro, nogsorsrcqefi paccqurarb JIoKaJIbHbIe v [apaMerpbl nJIa3MbI B

f a3 op a3p.fl Auoft nauepe u I'I HTef paJIbH ble xapaKTepI{crI4KI4 ABl'Irarenfl .

BsreoAH r4 pe3ynbrarbr, noJryr{eHHbre Ar{ccepraHtolr,t, o6octtoBaHbl I{ AocroBepHbl, TaK

KaK O[HparoTct Ha MHoror{HcJreHHbre gKcrrepI{MeHTaJIbHbIg AaHHbIg, [OIyrIeHHbIe Ha

cepruSuqrapoBaHnoM o6opyaoeaurir4 c [oMorrlbro coBpeMeHHbIX 3KcnepI,IMeHTaJIbHbIX MeroAoB

r4ccneAoBanuq BH pa3pfl.na, Ha AaHHbre, [oJryrreHHbre c lloMoulbro qucreHuofo MoAeJII{poBaHLrf,

a TaKx(e Ha cpaBHeHHe, TaM, fAe 3TO BO3MOXHO, C pe3ynbTaTaMl4 Apyflrx aBTopoB.

3naqnuocrb Arq Haynrr rr [paKTr{Kr{ rroJryqeHHblx aBTopoM pe3y!'IbraroB

Pa6ora, BbrnoJrHeHHa.fl B.B. HurAaargsuoBbrM, npeAcraBn{er lrHTepec KaK B ueJIoM, TaK I{

B orAerrl,Hbrx ee qacr.rrx. Tax, ilonfleHHbre pe3ynbrarbr, Kacarcrlr4ecr napaMerpoB y3na BBoAa

BbrcoKoqacrourofi MourHocrr.r, Qopvmr u Mmepvana ra:opaspx4uoft KaMepbI I4MeIor

HecoMHeHHoe 6y4yu1ee, KaK B 3arBJreHHoM AHccepraHToM rrpraMeHeHr4rr e xocNau.recxofi

TexHIrKe, TaK I{ B Ha3eMHbIX TexHoJrorrExx nto4n$uKalJlrv noBepxHocrl{ gJreKTpoHoB, HanbIJIeHI4t

norprrrufi, TpaBneHr4r u r.A. Kpoue roro, r4HxeHepHar MoAenb npoqeccoB B rinop€r:psAuofi

KaMepe r4oHuofo ABr4rarerrfl Moxer 6urr ncnoJrb3oBaHa rrpr4 npoeKTr,IpoBaHr.rr4 racroqHr4KoB

lroHoB, pa6orarour4x Ha ur4poKoM Knacce pa6ouux ra3oB.



Konrperuble peKoMeHAaIIuu 11o ncIIoJIb3OBaHI{rc p$yJIbTaToB I{ BbIBoAoB

Ar{ccepraIIIIn

petylrraTbr Ar.{ccepraUr,rr.r Moryr 6rrrs ucnoJlb3oBaHbl npl4 rIpoeKTI4poBaHI'II4 pa3ptAHbrx

KaMep BLICOK9T{agTOTHbIX ABI4raTeJIefi, a TaKXe r1pu CO3AaHLIII IICTOqHI4KoB pIOHOB C

BbrcoKoqacTOTHbIM pa3ptAoM, IIpI4MeH.f,eMbIX B MAKpOSJIeKTpOHHOI IIpOMbIIIIJIeHHOCTI{'

C ogePxaulr e Arrcc epTalrrlu

[raCCepraULIq COCTOI4T LI3 BBeAeHI'Is, r{eTblpex rJIaB I4 3aKIIOr{eHI{s.

B nepnoft rJIaBe AI4ccepTaUI'II4 BbInoJIHeH O63op nHTepaTypbl, paccMorpeHbl oQHoBHbIe

T.r4rbr gneKTpopeaKTr4BHbrx ABllrarenefi. Oco6oe BHI4MaHI4e yAeneHo Hcropuu pa3pa6orKl'I

ABr4rarenefi RIT u o63opy Hx rrapaMerpoB. B KoHUe fJIaBbI cSoprr,rynupoBaHbl ocHoBHbIe 3anaqu

pa6orbl.

Bo nropofi rJraBe Ar4ccepTarlrrr4 orrHcaHbl SKcnepI4MeHTaJIbHa-[ ycraHoBKa, I'IcIIbITaHHbIe

cxeMbr cofnacyrctuefo ycTpoficTBa Bq feHepaTopa c pa3psAoM II OCHOBHLIe pe3ynbTaTbl IIO

liccneAoBaHr{ro Bnr4sHflfl OopMbr 14 noJroxeHplfl y3na BBoAa BH wrousocrl{ Ha rloBepxHocrl4

fa3opa3ptAHofi KaMepbI, MaTepnana u Soprrlu ra3opa3ptAHofi KaMepbI Ha BenI4qI{Hy

.[ocrr{raeMofo r4oHgofo roKa. floxa3ano, r{To Ha6nrcAaerct .ssHrrff pocr LIoHHoro roKa npl4

yBeIHr{eHI4U likrlra BT4TKOB HHAyKTOpa npu 3Har{euu.fx rnLlclrA BHTKOB MeHee ceMI',I' Ha

ocHoBaHr4r4 3KcrrepaMeHTar'rr,Hbrx AaHHbIX cAenaH BbIBoA, r{To MarepuaJl fa3opa3psAHofi KaMepbI

cna6o BrrI4teT Ha 3HaqeHr4r HoHHofo roKa rIpH ycnoBI4LI, r-ITo 3aTyxaHlle 3neKTpoMarHI'ITHbIX

BoirH B Marepn4ne Mano. flpe4nourrarenbHoft $opuofi ra3opa3psAHoft KaMepbI c MI'IHI'IManbHofi

nnorlaAbro noBepxHocru. B BbrrroJrHeHHbIX oKcnepuMeHTax Haunflrurlfi pesylrrar nonyqeH c

ra3opa3psAuofi xantepofi e eHAe nonycoepbl.

B rperrefi rJraBe cSopuylupoBaHa r{HxeHepHat aHaJIHTI4qecKas MoAenb I{HAyKTI4BHoro

BV pa:px4a. Oopruy:rlrpoBKa MoAenr4 npeABapterct o63opoM Jll4reparypsl. Mo4erlb ocHoBaHa

Ha ypaBHeHr4flx 6alnrtca ocHoBHbrx KoMrroHeHT IIJIa3MrI pr ypaBHeHl{ft, ollllcblBalotril{x

rrorJrorqeHr4e gneKTpoMarHHTHbrx BoJrH B rrJIa3Me. Pa:pa6oranHarl MoAeJrb IIo3BoJIter oIIeHI'ITb

3arparbr Morr{Hocrr4 Ha co3AaHrre 3aAaHHofo aoHHoro roKa B ra3opa3ptAnofi rauepe Tofo I{In

rlHoro pa3Mepa, rofi LrilLr noft Soprnrtr. Kporrae rofo, MoAenb rIo3BoJI.[er paccr{I4Tarb

KOHIIEHTPAIII4IO U TCMIIEPATYPY sNCKTPOHOB.

B verneproii uane npeAcraBneHbr pe3ynbrarbr cpaBHeHI4t pe3ynbraroB pacqera c

SKCIepHMeHTOM, KaK CaMOfO AHCCepTaHTa, TaK r{ C I{3BeCTHbIMI4 Ir3 nHTepaTypbl AaHHbInra. B

qenoM cpaBHeHr{e rroKa3brBaeT yAoBneTBopr{TeIrbHoe cofJlacue pacqeToB c 3Kc[epuMeHToM.

Hecuorp.a Ha 3Har{I4TeJIbHbIe B pq.4e cnyqaeB Korr4r{ecrBeHHble pacxoxAeHl{t, KaqecrBeHHo

paar{eTbl u 3Kc[epI,rMeHT coBnaAaloT, r{To no3BorI{9T cAeJiarb BbIBoA, qro ocHoBHbIe

(puszvecrue npoqeccbr B pa3pflAe orrr4caH6l BepHo.



,IlocrouncrBa I{ HeAocrarKrl pa6orrr

[racceprauuq B.B.HurMar3flHoB a flBrrflercfl.3aKoHqenHoft pa6orofi, n roropoft BbI[otIHeH

6onsuofi o6rerrl pa6or ro onrr{Mr43arlr4r{ I4oHoo6pa3oBaHHf, B ra3opa3psAHo[ KaMepe

BbrcoKoqacrorHofo r{HAyKTr,rBHofo I4oHHoro ABuraretn, pupa6oraHa I'{HXeHepHaf, qI'IcJIeHHaf,

MOAeJrb, flo3Borqrorqaj{ rrpeAcKa3aTb ocHoBHbIe xapaKTepI,IcTI,IKI4 ABIIfaTeJIt c ra3opa3pfAHblMl',I

KaMepaMH pa3nrdqHoro pa3Mepa u Qopnasr. Pa6ory orJll4qaer 6onrurofi o6relt BbIIIoJrHeHHbrx

3KcnepI{MeHToB H pacqeToB. Buecre c TeM pa6ora He ceo6oAHa oT HeAocTaTKoB:

1. B pa6ore He olr{caHo 6olruroe KoruqecrBo rIepeMeHHbIX, BxoAtruux B ypaBHeHI4s

uHNeuepuofi .{racreHHoft MoAerru, qro cyulecrBeHHo 3arpyAH.[er oUeHKy npaBl{nbHocrl4

rrpeAcTaBneHHbIX ypaeneuufi . Tercr fJIaBbI HatrtlcaH HeCKoJIbKO cyv6ypuO.

2.HacrpaHr4ue 83 yxa^:auo, rrro SJreKTpoHbr BblHocsr Ha creHKH 2.5Te, a Ha crpaHl4ue 98

yKa3aHo rIpaBIzJIbHoe sHa'{eHI,Ie 2Te.

3. Ha crpaHlrqe 92 Hanr4caHo, qro reMneparypa sneKTpoHoB cKnaAblBaercs u3

xaorr4qecKoro u HanpaBneHHoro ABr4x(eHuq gneKTpoHoB. 3ro HeBepHo, reMrleparypa

oJreKTpoHoB rBr.f,eTc;r rvrepofi ToJrbKo I{X XaoTrlqecKoro ABI4XeHI,II. LIz XaoTLIqecKoIo 14

HarrpaBneHHOrO ABlr)KeHr4fl 3JTeKTpOHOB CKJIaAbIBaeTct cpeAHst 9HepfIIs SJIeKTpOHOB.

4.crpalruqa 98. HenouqrHo, rreM MotllHocrb, Ar{ccunl4pyeMat B [JIa3Me, orJll{qaerct or

MorrrHocrr.r, Koropar r4Aer Ha HafpeB sneKTpoHoB. B I4cnonb3yeMblx Bblpaxenl4sx rilA

Arr3neKTpr.rqecxofi npoHrrrlaeMocrl{ yrlTeHbI ToJIbKo rrJIeHbI, cBt3aHHbIe c olerrpounofi

romnogeuroft.

5. Orcyrcrayer anaJru3 [pr.rqr.ru pacxo)KAeHnt pacqerHblx u sKcneplrMeHTarlsHbx

AaHHbrx, [peAcraBneHHbrx e ra6ruqe 4.I.llpntuHaMl4 pacxoxAeHl{t Moryr 6urr neyureHHble

rorepr{ ua eos6yxAeHr4e r4HAyKTr,rBHbrx roKoB B Koxyxe I4croqHI{Ka, ycraHoBorrHoM Qnanqe n

r.A. tr4gnecrHbr oKcnepr,rMeHTanbHbre MeroAbr, no3BoJlflIolque oIIeHI4Tb yKa3aHHbIe noreprE. K

coxaJreHr.rrc , TaKas pa6ora AI{ccepraHToM He 6ura eunoJrHeua.

6. B pa6ore npucyrcrByror rrorperrrHocrn n o$opn:rennu l.lacceprallrll4. B uecro

ocrlrrJrJrrur.rfi Br{ rroJrfl, roBoprzTcr o BpaueHr{r.r nolls. B uoAnucsx K pLcyHKaM He yKa3aHbI

Ar4aMeTp vr [rrvHa fa3opa3p{AHbrx KaMep.

B IIeJIoM, orMeqeuubre HeAocrarxr4 He Brlu.sror ua o6qyrc [oJIoxI4TeJIbHyIo oIIeHKy

AlrcceprauaoHuofi pa6oru. flncceprauaq B.B. HnrNrarssHoBa tBJl{ercs saKoHqeHnofi nay-ruo-

xna,ru$uxauuouuofi pa6orofi, rocBrueHHofi onrr.rvnrgaqlz.u lrouoo6pa:oBaHar B ra3opa3ps.Auoi,t

KaMepe r,rHAyKTr.rBHofo BbrcoKoqacrorHoro ABr4rarerrfl 14 pa:pa6orr<e rrHlreHepuofi rrro4erz

r4HAyKTr4BHoro pa3prAa. Auccepraunr HailLtcala JrofrdqHbrM, flcHbrM r3bIKoM. Anrope$epar

npaBnJrbHo r{ rorrHo orpilKaer coAepxaHae AucceprarlrEN. Ocsonubrg pe3yJrbrarrr pa6oru



H3JroxeHbr B Tpex HayqHbrx crarb.rrx, r{3 HLrx .qBe B xypHanax peKoMeHAoBaHHbIX BAK tE o,4Ha B

vs1a1vrkr r,rHAeKclrpoBaHHoM B MexgyHapo.qsofi pe(feparrannofi 6a:e (SCOPUS), na nafi4eHuble

TgXHlrlIecKLIe pe[reHl,Ifl nonyr{eHbl ABa naTeHTa.

flpe4cranneHHarr pa6ora coorBercrByer rpe6oBaHl{tM BAK PO, rpeAbtBJLreMbIM K

KaHAr,rAarcKr{M Ar,rcceprarl}rfM, a ee aBTop 3acnyxHBaer np}IcyxAeHl{s eMy yrleHofi crelleHrr

KaH11urara rexHr4rrecKrrx HayK no cneqailnbnocrl,I 05.07.05 - Tennosrre, gJIeKTpopaKerHbIe

ABI,ITaTeJII'I I4 SHepTOyCTaHOBKLI neTaTeJIbHbIX auIapaTOB.
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