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HayqHoro pyKoBoALrreJr.f, , 3aMecrr,rrenr Ar{peKropa IilrIJ" I
TexHHrrecKLrx HayK, cTaprrrefo Har{Hofo coTpyAHHKa

IIMS MAn KaH+krqara
O6yxoea Bna4uIr,rzpa

(uaquonarlrurrfi
CNCULI€IJIbHOCTI4

(l4I). Morynrvua A.I4. xapaKrepr43yer orpoMn€ur
B IIpeAMeTe CBOefO LTCCJTeAOBAHI1Ifl., )KeJraHLre IIOJITII{Tb

Arexceesu.ra Ha Ar,rcceprarllroHHyro pa6ory Moryrxuua An4per Zropenuua
<<MexaHuKo-MareMarl,IqecKat MoAeJIb 4eQopvraqzfi npoSunzpoBaHHbrx
giIeKTpoAoB I,IoHHIIX 4nurarenefi>>, npeAcraBJreHHyro Ha corrcKaHlre yrenofi
crerIeHLI KaHALrAara rexHklqecKrrx HayK rro clequ€rJrbHocrr4 05.07.05 <<Teulonrre,
sneKTpopaKeTHble ABLITaTeJTI{ Lr SHeprOyCTaHOBKLr neTaTeJrbHbrx aIIIIapaToB).

Morynrcuu AHgpefi VlropeBl4rr 3aKoHrruJr Se4epanrHoe rocyAapcrBeHHoe
6roANerHoe o6pasoearenbHoe frpex(AeHue Bbrcruero npo$eccnoHzrJrbHoro
o6pa.sonaHua <<Mocrcoscruft aszaquoHHHft rdHcrr4Tyr
r4ccJreAoBarelrcrufi yHr.rBepcurer)>> MAn B 2009r. Eo
<AnzaqzoHHhle ABZrarenLI LI 3HeprerzrrecKr4e ycraHoBKLr) r{ HarlulJr pa6orarr n
HayqHo-r4ccneAoBareJrbcKoM HHcrtrryre npnrna4nofi MexaHlrKH
sneKrpoAI4HaMLIKLI MAI4 (Iilrful IIMS MAI4) B AonxHocrr4 r4HxeHepa. B 201 1-
2012 r.r., 6yAyqu colrcKareJleM xaQe4pu 208 MAI4, oH nporrel o6yrenvre v c1aIr
KaHAIlAarcKI,Ie gK3aMeHbI.B 2012r. oH rrocryrrr.rJr B or{Hyro acrrapaHTypy MAII anx
IIoAroroBKLI ALIccepraIII4H Ilo creq[€UIbHocTI4 05.07.05 <<Teulonue,
gJIeKTpopaKerHbIe ABLTTaTeJII,I I{ gHeproycraHoBKr4 JrerareJrbHbrx anlaparorr>. llpz
oroM oH HarI€lJI pa6oram B KaqecrBe BeAyrrlero r{HxeHepa-KoHcrpyKropa. B
2015r. oH 3aKoHqrlr yre6y B acnr4paHrype.

3a epevr pa6orrt s l*fuI IIM3 MAI4 u o6yreHur B acrlrpaHrype oH
rlpof,BrrJl ce6s, lpaMorHhlM rrH)KeHepoM-KoHcrpyKTopoM, nporBr4Jr cKJroHHocrb K
uay.rnoft pa6ore, 3a KoporKoe BpeMs. arar xoporulrM crreqr4€rnr4croM n o6lacrn
I4ccneAoBalnnfl. u pazpa6orKll sJreKTpopaKerHbrx ABlrrareJrefi (3P[), B rracrHocrr,r,
r4oHHbrx Isurarerefi
3aLIHTepeCOBaHHOCTb

IloJloxr{reltnufi pe3ynbrar. Bce BpeM.rr pa6oru B Iil,VI IIM3 MA['I oH c
6onrurofi orBercrBeHHocrblo BbrrroJrH.rrJr Bce yue6uue v [porz3BoAcrBeHHhre
3AAaHHfl, COBMeIqat LrX C BbIIrOnHeHLreM LICCJIeAOBaTlz.it rO IO,rIIOTOBKe

AnccepraIIHoHHbIe pa6oru. .{uccepraqzr MorymzHa rrocBrqeHa arcryalrHofi
TeMe pa":pa6orrce MexaHLlKo-MareMaru.recxofi MoAeJrr{ TepMoMexaHlrqecKlrx
npoqeccoe 4e$opuupoBannfl. npo$unupoBaHHbrx 3JreKTpoAoB r4oHHo-onrrrrrecKrzx
clzcreM (nOC) nepcrIeKrLtBHbIX LtoHHbrx 4uararenefi (VID npu Hx rerrJroBoM
HafpyxeHnu u rporHo3lrpoBaHr4ro 4e$opvrupoBaHHoro cocrorHrzlr, npoBeAeHraro
q u c r e H H o ro M oAen up oBalaus, y3no B UO C LI!, p az nuqno fi p €ta M ep Ho crr{.

Ha coBpeMeHHoM gTarre pa3Bvrrvrfl, 3PA oAHr{M u3 nepcneKTr{BHbrx Lr
nau6olee eQQerruBHbIX B ocBoeHur4 KocMr{lrecKoro rrpocrpaHcrBa rBJrrrcrcx I4!,
(ynpaueHI4e opuentaquefi H rroJro)KeHr4eM Ha op6zre, MaplreBbre oneparyuu).
Pacurupenue o6racrl4 rrpHMeHeHHf, IrII, norrrlreHrre yAeJrbHoro HMnyJrbca rflrtr,
MolrlHocru u pecypca ABrrrareJrfl yxecroqaror rpe6onanzr K y3Jry VIOC u
gneKTpoAaM 4nurarereft: xapaKTepHo yMeHbrxeHr4e roJrrrllrHbr gMr{cclroHHoro



sJIeKTpoAa (33), MelKeneKTpoAHoro 3€Bopa, [pr.rMeHeHr4e gpo3kroHHo-crofixoro
Marepr4€rna ar.fl Y3.

Hall6olee orBercrBeHHbIM Lr cJrolrHbrM B KoHcrpyKTr,rBHoM u
rexHoJIorI,IqecKoM orHoIIreHHr4 y3noM I4A flBnrfl,ercfl, VIOC. 3ro o6ycloueuo
cJloxHocrblo o6ecue.IeHl4s 3a3opa MexAy gMr,rccr4oHHbrM gJreKTpoAoM (33) z
ycKoprrcqr{M oneKrpoAoM (y3) (al" AByx slerrpo.4nofi VIOC), 6onee 95%
roABeAeHHofi uoulHocrl4 peaJlI43yercr B I/IOC. Oco6euuocrr pa6orbr oJreKrpoAoB
B cocraBe l4OC cBfl3aHa c cyrlecrBeHHo HepaBHoMepHhrM HarpeBoM kr
4eQopnanpoBaHl4eM gJIeKTpoAoB, rITo co3Aaer ycnoBr{r cHlrx{eHr4r xapaKTepr4crLrK
ABLIrareJIr (ulornocrlr IaoHHoro roKa u rxru). Tar Ne, Heo6xo4raMo rrpr4Hrrrb Bo
BHI'IMaHI4e pa3HOCTb rOnIrII4H SIeKTpOAOB, I'IClOJIb3OBaHr4e pa3nHqHbIX
Marepl4iuloB vr pa6ory npu pa3HbIX lpaALreHTax reMrreparyp rpu BhrxoAe Ha
pa6otuir pex{I,IM. 3ro u TpI4BoALIT K Bo3Hr{KHoBeHr4ro AorroJrHt4TenbHbrx nporn6on
9neKTpoIoB, IroBbIIrIeHuro Bo3Mo)KHocrrd BbrcoKoBoJIETHofo npo6or Mex{Ay
sJIeKrpOAaMU npv yMeHbIIreHI{I4 MeX3JTeKTpOAHOTO sA3opa VrU HepacqerHoMy
pexLIMy pa6oru ABLTrareJIt. C yrerolr ororo B AlrcceprarJnr paspa6oraHa vr
npI4MeHeHa repMoMexaHl4qecK€ur MoAelr nepQop?rpoBaHHhrx sneKTpoAoB I4OC
I4[, ocuoBaHH€ul Ha npeAcraBJreHr4r.r grrlx gneKTpoAoB B Br4Ae KoHcrpyKTLrBHo-
oprorponHhlx rloJlonrx roHKocreHHbrx cQeprauecKlrx gJreMeHToB. Pe:ylrrarauu
qncneHHofo MoAenI{poBaHLIt rroKa3aHo, rITo pa^rpa6oraHHa5. MaTeMaTI4qeCKa'
MoAeJIb [o3BoJlf,er onpeAeJI]ITb HaqaJrbHyro $opvry c$epzuecKoro gJreKTpoAa, rrpu
roropoft 4eQopuaqur oneKTpoAa Jrexfl.rr B npeAeJrax 3aAaHHoro AonycKa.
Paspa6oraHbl peKoMeHAarIHkr Anfl KoHcrpyr4poBaHrzf, oJreKTpoAoB y3na I4OC rus
repcneKrl{BHhlx kI[, pazpa6arHsaeMhrx B l*futrfrvI3 MAI,I rro 3a.{aHZrrM (DfyTI
OKE <<@arcel>> z KE <<XuNaasroMarlrKlr).

pe3ynbTaTaMLr MOAenUpOBaIdnfl
HecKonbKr{x [poqeHToB.

paspa6oraHuofi MoAeJrr{ B rrpeAenax

llpousne4eHo MoAeJrr{poBaHrre renJroaux 4e$oprvraqufi oneKTpoAoB AByx
pa3MepHocrefi c ncrroJrb3oBaHr4eMnp orpaMMHo-BhIqkI CirLrTeJrbHo ro KoMrrJreKca

cxoAr,rMocTb noJrrreHHhrx pe3yJrbTaToB cANSYS. Cpanuenae rroK€l3tlJro

BepuQurarJars. pe3ynbraroB pacqerHo-Teoperr4rrecKoro r4ccneAoBa1ufl c
sKclepI4MeHT€IJIbHbIMI4 AaHHbItvtIE 4eSoprraaqufi gneKTpoAoB Ar.raMerpou 200 urvr
IU/.[-200 noKa3€ura BblcoKyro cxoAr{Mocrb noJrrreHHoro u pacr'.ruraHHoro no
pa:pa6oranHofi MeroAI4Ke Lr €r.Jrropr.rrMy AorroJrHlrreJrbHoro nporz6a,
cocraBl4BlrrFo AJI' MexsJreKTpoAHoro 3a3opa or 3,7 Yo, Atts, rIeHTpa, go 1,4 oA y
nepuQepulr oJreKTpoAa.

P acxox4eHlle MexAy p e3ynbraraMu Teoperr.rqecKux r{ gKcnep}rMeHT€rJrbHbrx
I,IccJleAoBanufi' MI4HI4M€trIbHo AJII npaKTr4qecKLrx pacqeroB 14 cBarAereJrbcrByer o
rIpaBruIbHoM TIOAXOAe K OrIeHKe repMoyflpyfofo cocro.f,Hlrfl gJreKTpoAoB lroHHofo
ABlIrareJIxIkI[-200, peeynbrarbl gKc[epr{MeHT€rJrbHoro r4ccJreAoBaHnfl, Koroporo
I{3BECTHbI.

Tarcuv o6pa.:ol,r, B [r4cceprarJvru MorynrcnHa A.U. npeAnox{eHbr vr
npoeKTr{poBaH14 ro

I4I\, HMeroqr4e

OOOCHOBAHbI PEKOMCHAAIJLIV U TEXHI4qECKI4E PEIIEHI'I' K
npoQunzpoBaHHbx oJreKrpoAoB r4oc Arrfl nepcneKrnBHbrx
ooJlbrlloe [paKTnrlecKoe 3HaqeHI4 e.



[uccepralll4oHH€ul paiora Moryrxurua A.kL coAep]fl.rr HoBbre HafrHbre rI
Bax(HbIe [paKTZrIecKI{e pe3ynbrarrr. flogroMy r cqlrraro, qro oHa yAoBJrerBoprer
rpe6onauuxnn K Auccepraql4tM Ha coucKaHrre yrenofi crerreHr4 :raln4n1ara
TexHr,IqecKr,rx HayK, a AI,rccepTaHT npof,Br,rJr ce6n
cnerlr4€urlrcroM, cnoco6nrrM perrrarb cJroxHbre HafrHo -

Aocror,rH rrpr4 cBoeHr4fl eMy ucnorr,rofi yrenofi creneHr.r.

xnarn$uqHpoBaHHbrM

3 auecrnreJrb Ar,rpeKr opa I*fu| IIM3 MAI4, K. r. H., c. H. c.

O6vxos B.A.

floArncr O6yxona B.A. yAocroBeprro
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TexHl,IqecKvre 3a4al{u, u

A.r.H., npoQ.
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