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ee4yqefi opraHr3a\w HaAuccepraqzro MaruepoBa flaela Esrent'esuqa

<Paspa6orKa KocMuqecKoro Hcror{Ht4 Ka HoHoB Ha ocHoBe BbrcoKoqacrorHoro

r,roHHofo AB H farert)),

flpeAcraBneHHyro Ha cotrcKaHue yLreHofi creneull. KaH4vt4ara rexHhqecKHX HayK

no cler-la€urbHocrt4 05. 07.05 - Tenroebre, sJreKTpopaKerHble ABurarerr vl

sHepfoycTaHOBKH JIeTaTeI bHbIX ar[apaToB.

B Hac:roqulee BpeMr Ha feocraqaoHapnofi op6ure 3eulu HMeerct 6oluuoe

KoJIlIqecrBo orpa6oraB[rr{x KocMr4LrecKI4x afilaparoB, Koropbte nHalte

Ha3brBarorcq o6rexrauu KqcMuqecKoro Mycopa. Onu [peAcraBJlttor

o6rerrunuyro yrpo3y AnA pa6orarorqr.rx Ha reocralluoHapnoil op6are

KocMuqecKr4x arraparoB. Ha 62 feHaccav6ree OOH s 2007 roAy 6stu rprrHrrbr

Pyroeo4rrqr.re npuHt-lHnbr npqAynpex(AeHr,rq o6pazoeauun OKM, corracHo

KOTOpbTM KOCMr4qeCKr4e anfrapaTbr nocne 3aBeprxeHufl ktx SKcnnyaTaukt4 AonxHbr

6rrru yBeAeHbr vr3 o6lacru reocrauuoHapHofi op6raru. B coBpeMeHHbrx

KOCMT4qeCKI4X aflnapaTax HP 3Tane frpoeKTHpoBaHr4.rr



onpeAeneHHbre MexaHu3Mbr yBo

3Kcrrnyarar\At4. OAHrav n3

KOCMHqeCKOfO MyCOpa flBrA

arnaparoB. B cBfl3r c orlrM,

paapa6orre 14cror{Hr.rKa KruH

reocrarluoHapuofi op6vrtr xpy

fl BJlterct B[onHe gxmvaa u n o it.

fracceprarrnr cocro ur r43

B nepeoit rJraBe Auccepra

ncnoJrb3oBaHue Anr peueHr4fl

HHAyKqr4oHHoro (Bt{14) ucror{H14

cepAeqHr4KoM.

Bo emopoil rJraBe Aucc

t4cToqHnKa [oHoB, 3Kc[epuMeH

ero orpa6orKr4. MoNHo oru

I Io cpaBHeHHro c H3BecTHblMH

B mpemoeit rnaBe npr,tB

AuarHocrr4K BIII4 ra3opa3p

AOCTaTOqHOe KOJIT4LTeCTBO HOBbTX

fa3opa3prAHofo y3na MoAeJrLt H

rro3BoJu4Jr KoppeKTHpoBaTb Ko

JloxanlHyro AllarHocrr4Ky Bt{

JleHrntopa c ucronb3oBaHr4e

VGPS-12. TexHn.{ecxne Bo3M

AHCC9pTAHTy npeAJrOXHTb MeTO

Maccbr r4oHoB pa6ouero ra3a

lpeAnoxeHbr MeToAbt Bbroopa

ycTpaHqroilIr4x BHocr4Mbre B rJr

6ru:ocrn HccneAyevofi nlasvrr

npeAnoxeH MeroA z ycrpofrcrno

HX c reocraqr4oHapuofi op6rarbl B KoHrle cpoKa

xaHrr3MoB yBoAa cyulecrBylort.(llx o6texroe

cfl trcflonb3oBaHAe cepBacHbrx KocMt4r{ecKr.rx

Aflcceprarlr4q Maurepoea lI. E., nocBrtr-[eHHat

pa3Ho|o nyqKa u oHoB Anfl yAa[reHl1,A c

uora6aprarHbtx o6reKroe KoMr4qecKoro Mycopa,

BeAeHUt.  nf lTV f IaB U 3aKJI tOLIeHUt.

-
r,il4 BbrrroJrHeH o03op nr,rTellaTypbr 14 ooocHoBaHo

ocraereHuofr 3aryaqw oHeproeQ$exrlranoro BH

l4oHoB c nJrocKHM l4HAyKTopoM 14 $eppnroeurvr

prauvvt oru.rcaHbr na6oparopHafl MoAenb Bt{

suurfr creHA Anr ee r4cnbrrar{r4r 14 pe3ynbrarbr

Ko H crpy KTr.rBHylo rrpocro'ry c o3AaH Hofi rrao4el a

pa6orrcav u BVLI r4oHH blx 4nzrarer efi .

eHbr MeroAt4Ktr r,rHTerpuL[rHofr u lorallsofi

y3na. O6e qacru eroil rJraBbt coAepxar

SJreMeHToe. Cnoco6 uHTerpa-lruoil AuarHocrr4Kt4

STane MaKerHblx l,rcrrbtrttHhfi Hoeux nzletnh

pyKqHro H chcTeMy sneKTponuTaHnfl pa3pflAa.

[ra3Mbr IlpeAno]r(eHo npoBoAr,rTb 30HAaMr4

aBToMarr4:rzpoeauuofi :ou4oeofi craHrlul4

HOCTT4 AaHHO|O OOOpyAOBaHUfl [O3BOJrr4Jr?l

LrKy H3MepeHlrr ToJrrr{HHr,I 3oHAoBofo cJror u

B MaKcBeJrJroecrcofi nJra3Me. Kpove rofo,

MepoB r\un[H4puqecKr4x :loHAoB, npaKTuqecKr4

My Bo3MyuleHr4r, 14 KoJrnr{ecreeHHofi orIeHKr4

MaKcBeJrJroecKofi cpeAe.'Iaxxe AuccepraHToM



[oA [JIaBarouIHM floTeHuua-n

onTr,lqecKoH cl4cTeMbl MoAeJIu.

r4Mr4Tarop npncreHoqH ofo fiJloc

B aemeepmoit rJIaBe rlpe

fa3opa3pqAHoI4 KaMepe MoA

aLIafHocTuKa MoAenI4 Bbl.qBI,uIa

o6rura H lloBbrlrleHHylo 3Hep

[oKa3€ulrl 6lngocrs ueeo:Nayue

oTcyTcTBHe sTOH XapaKTepUCT

3oHAa. Ertla ycraHoBneHa oAH

rrepeA 3neKTpoAaMu HoHHO-O

n3MepeHHtMl,l TonuJuHbl 3oHAo

Maccbr r4OHoB KceHoHa, noA

fproeecreilna nph HHrepnpera

noMorrlbro 3Kcrpa[onsJ\LrLl r4o

oueHeHa rrJIoTHocTb I4OHHO|O

roxarrHofr AnarHocrt4 KI4 Kce

paapa6orr<e ycKopI4TeJIbHbIX fl

I4CTOqHl4Ka I{OHOB.

Ilnman rnaBa Auccepra

urereeofi 14oHHo-onruqecrcota

pacxoAr4MocTH HOHHOTO nyqKa

pacxoAI4MocTH HOHHOfO nyq

3-4 rpagyca. 3xclept4MeHr rtoA

HoHHo-o[ruqecxofi ct4creMbt H

r4oHHoro nyr{Ka B rlpeAenax 2-3

K ocHoeHbIM pe3ynbrara

nayvnoit noeutuoil, orHoc

coucKareJu:

, To ecrb, Ha 3MucctaosHttil 3neKTpoA l4oHHo-

!,ru :roro pa:pa6oraH peL1vanbHo no4nzxHltfi

oro 3oHAa Jleurvropa.

craBJreHbt pe3ynbrarbl lIccJIeAoBaHIZq [na3Mbl B

yr npr4 p:aBreH:zra 2 ruTopp. I,IHrerpanbHafl.

nolHuil ua6op napaMerpoB ee rexHuqecKoro

eKTuBHocrb MoAenu. 3onAoBbte ll3MepeHr4fl

uofi nrasMbr KceHoHa K MaKcBeJInoBcKofi cpe4e u

H OKOJTO HMI4TaTOpa npHcTeHoqHofo [nocKofo

poAHocrb nra3Mbt B ra3opa3pt4uofi KaMepe u

qecxofr cucreMbr. 3ru lauuue 6ltltt AortoJlHeHbl

ro cJror Ha qunuHApzqecKoM 3oHAe ra cpe4nefi

ArrBrrrllMt4 KoppeKTHocTb Llcronb3oBaHl4t MeToAa

H 3oHAoBbrx l43Mepesnil u Ltt4crory rcceHoHa. C

Hbrx sereefr 3oHAoBbIX xapaKTepucrl4K 6ltla

Ka Ha avzccuoHurtfi 3neKTpoA. Pe:ylrrarbl

oeofi IIJIa3MII 6stn tac[oJIb3oBaHbI npfi

eeK HoHHO-OlTl4qecKoI4 CI4CTeMbI Anfl MOAentr

H rrocBtu-leHa ert6opy KoHcrpyKTI4BHoil cxeurt

czcTeMbr c qenblo MuHAMkt3aL\HU yfna

Coruacuo BbInoJIHeHHbIM pacueraiu lonyyron

nonepdx ulenefi AonxteH 6un cocraBurb

Ar4n KoppeKrHocrb BbrrtoJIHeHnofi paapa6orxu

yMeHbttreuurtfi rolyyron pacxoAnMocrlr

paAycoB.

Ar4C C epraquoHHof o 14 c cn eAoB aHhfl , oor aAalo ult4 M

fl cneAylorqne rroJlolKeHlzt u pa3paoorl(H



- npnMeHeHr4e

cepAeLlHt4KoM,

B Bt{ ucrolrHl4

KOTOpbre ooecfr

oueproe$SexrueHocrs;

- MeroAt4Ka HHTerpan uoil pua

zso6pereHue u [onyqeHo [oJ]o

- MeTOA H yCTpOHCTBO Anfl Orl

sneKTpoA r4oHHo-omuqecxoil

IJIOCKO|O npbCTeHOqHOfo 3oHA

- rprarepnfi mr6opa pa3Me

MaJrocrb Bo3MyuIe uuir uzy uae

- MeroA Konilqecreeuuoff oueHK

- MeTOA 3OHAOBbTX U:nlepeUr,ril

3oHAe 14 cpeAHefi vaccsr r4oHoB.

IfpaxmuqecKon qeHH

3aKJItOqeHa B TOM, rtTO:

- pa3pa0oTaHa h HcnbrTaHa

KOHCTpyKrIr,rr4 V nOstruleHHofi

OAHOpOAHOCTbIO paAH€UrbHOfO

KOHTIeHTpAWfl vr TeMnepaTy

ycneuHo peuaTb aKryarbHy

o0beKToB KocMnqecKofo Mycop

- npeAnoxeHHbre MeTOAHKH t4

ronyqarb 6onee nonHyro r.ruSo

BLII4 ra3opa3pfl AH btx ycrpoi

- HoBar o6lacrt :ou4oeofi 4

ycrpoficrB pa3nr4qHbtx BHAoB:

pa3pf AoB, pa3p f4a rrocTor HHof o

Peayrlraru pa6oru Mo

npeAnpnrruflx Pocrocuoca,

[Jra3MeHHbtx nBr4rarelefr :

proeS$exrr.rBHocrr4, o6tagarculero eucoxofi

cnpeAeneHhf TaKux [apaMeTpoB r]Jra3Mbr, KaK

3neKrpoHoB. lannoe ycrpoficreo cnoco6uo

3a4arry yBoAa c reocraqrzouapuofi op6r,rrrr

rpan*rofi 14 J]OKAJ]bHOM ilT4AIHOCTI4 KI4 TIO3BOJI'}OT

xapaKTepHcrfi Kax pazpa5arbrBaeMbrx

fHocTr4KH IIOIe3Ha DpU k3yt{eHd].1. [JIa3MeHHbIX

HHAyKI-u4oHHbrx H eMKocrHbrx pa3prAoB, CBq

Ka) vr HcroLrHr4KoB ltoKoruefics nJIa3Mbt.

Orrrr peKoMeHAoBaHbr K euedpeuuru Ha

e HoHoF nnocKoro r4HAyKropa c rfeppraroBbrM

unw yilporl{eHue KoHcTpyKL\ut4 vr floBbtrxeHHyro

K4, Ha Koropyro 6nla [oAaHa 3arBKa Ha

r4TerbHop perxeHr4e [areHTHoro BeAoMcrna P(D;

HKr4 nJlo['Hocrr4 HoHHoro roKa Ha 3MucczouulrrZ

r4cTeMbr c floMoxlbro rroABt{xHofo HMuTaTopa

Jlenrvro6ra;

qunr,rHAp14qecKofo 3oHAa, ooecneqHBarou_u4x

IIJra3Mbt;

6rusocrunJra3Mbr K MaKcBeJrroscKofi cpeAe;

3oHAoBblx cnodB Ha rIuJu4HApr4qecKoM

pe3ynbraroB Ar4ccepraqzouHoil pa6ortr

Aenb r4cTorrHr4Ka uoHHofo fiyqKa ylpouleuuolr

JIrru4Hbr

arlHro o

3aHHMaTOl.J-l''{XCfl rrpOr43BoAcTBOM r.rOHHbrX



OKE ((OaKer)), r. Kaluur.rHrpaA;

oAo <Koncrpyr(ropcKoe Eropo XzvaeroMarvr.yt>) (KEXA), r. BopoHeN;

@fyfl <{eurp Ker4srula>>, r. Mocrea.

A rarcxe, yLrnTbrBar BbrcoKylo oAHopoAHocrb Aocrl4rHyrbrx fiapaMerpoB

nJIa3MbI (KoHueHTpaL\AA tA TeMneparypa anercrponoe) Ha [peAnpr4rrt4flx,

3aHuMaIoull4xct paspa6orxofi 14oHHbIX t4 cror{H14KoB pa3nt4LrHofo Ha3HaqeHm.

BaNuo orMernrb, ttro B euc{rcouacrorHoM pa3prAe orcyrcrByrcT npoAyKTbr

pacnbrneHtrr 3neKTpoAoB, TO Her flptrMecei,t, Koropbre Moryr oKa3brBarb

HefaruBHoe Brv qHHe Ha rexuolQru\ecrcuil npoqecc.

OfiocnoesHHocmb u b flonyqeHHbrx pe3ynbTaToB, HayqHbrx

noJlo)r(eHr414 14 CnenaHHbtx BOAOB AOCTr4faeTcr yMecTHbrM trpr4MeHeHAeM

cyr{ecrByrou{Hx MeroAI4K u:veppuatT, coqreercrBr4eM H3MepeHHofi pacxoAr4Mocrr4

flyqKa HoHoB pacLIerHbIM ]naueuaru, a raKxe HenportrBopeq4Bocrbro

aHa[ort4lrHblM pe3yJ]braraM Apyr]ux aBTopoB.

B 4uccepratftu cneAyer otuernrr qneAyrculue nedocmumKu;

- r o6sopuofi qacru Auccepmtylu Ha crp.20 e SopMyne (1.7) AaHo oruu6o.{Hoe

BblpaxeHr4e Anfl AnHHbI pelaxcpUul4 gH9pfr4tr 3JreKTpoHoB B nJra3Me BbtcoKoro

naBreHjau tr,: l"Mi/mr, Koropoe Ha caMoM AeJre AoJI)nHo 6ltrl 3anr,IcaHox a x  \ :

2"(M/m,)tt2;

- Ha crp. 149 rryu oDvrcaHVA yJlbrarop ucnbrraHr4t4 troHHoro nyr{Ka npnee4€u

fi rleurr HoHoB 775-1000 Br/A, no Qoplayna Arrfl

- He npHBeAeHo o6ocHoeaHue trp MeHeHr4fii [aKeTa npuKnaAHbrx nporpaMM IGLIN

[pr4 AocTaToqHo Ht43Kr4X yCKOpt u_(r4x Hanpfl)KeHr4flX.

OcHosHure pe3vnbrarbr bf ooc)ixAatucb Ha HayllHbrx ceMr4HapaxHVIIA

nM3 MAU ra rcaSe4prr 208 M Vl, a rarcxe AoKnaAbrBaJrr4cb Ha poccr4 itcxux u

Me)KAyHapoAHbrx rconQepenrlr4fl x.

Taruna o6pasov, AMc uufl Maruepoea n.E. f lBrlercr HayqHo-

xeanz$zraquonHofi pa6oroil,

TexHzqecKr4e pelxeHrtfl 14 pa3p

xoropoli r{3Jro?KeHbr HayqHo o6ocnonaHHbIe

Kr4, r4N{erol{r4e cyuecTBeHHOe 3HalreHue ilrrft

AHarra3oH orleHKlr 3HepfeTHqecK

ee pacuera oTcyTcTByeT;



pa3Bl1lTLrfl paKerH oKoc M 14 q ec Kofi

dloroxeHu.s o npr{cyxAe

rrocraHoBJreHueM llpanuren rcr

AHCCepTarInrM Ha COUCKaHUe y

crerruarbHocrr4 05.07.05

3HepfoycTaHoBKrl JreTaTerbHbr

rrpr4cyxA eHAfl r,rcxorvrofr yveuofr

[accepraqur Maruepoea

ceMr4Hape r<a$e4pu rpr4KnaA

Ilb 5.

llpoQeccop xaSe4pbr npHKnaAH

AoKTop Src.- MareM. HayK, rr

3aae4yror-r1nil xa$e4pofi npraxn
AoKTop 0"s.- MareM. HayK, l

flo.{roeHft aApec: 141700, Mocrcoec
Tene$ou: 8 (495) 408-53-55
A4pec enerffpoH Hofi noqrsr:
Oprauu:aqvfl - Mecro pa6oru: {e4e
yqpexAeHr.re Bbrc[refo oopa3oBaHur (

(rocy4apcreeHHr,rfi yu unepcurer)>

orpacJrr4, r{To coorBercrByer rpe6oeanusvt n. 9

t4fl yqeHbrx cTerreHeH)), yTBepxAeHHofo

P@ or 24.09.2013 r. N 842, npegbrBrr.reMblM K

eHor4 cTeleHH KaHA'tLaTa TexHr4LrecKux HayK no

<<Tenroeue, SneKTpopaKerHbre ABurareru u

afirapaToB)), a ee aBTop 3acnyxr4BaeT

11eHa.

llaera

Su:nrcu

EereHree14qa

M@TI,I (01)

oocyxAeHa Ha HayqHoM

nox1pr 2016 r., rrporoKoJr

h Snzuxu MOTI4,
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ofi Qraaraxr.rMOTI4,
co Ileouoe

Anerccefr
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06l acrl, r. [o,r ronp y gustit, VIucr uryl cxufi lep., 9

bHoe rocyllapcrseHHoe aBToHoMlloe o6pa:oBareJrbHoe
oc Koec Kr.l ii Q rz : u r<o-rexn r.r qec rz fr H H cruTyr


