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Ha aBrope$epar Allccepralluz MoTJTKLIHa An4pex I4ropenzva
<<MexaunKo -MareMarr{qec Kafl MOAenb ge@oprvraqzfi
npo$zrzpoBaHHbrx gneKTpoAoB LIoHHrIX 4nzrarenefi>>,
rrpeAcraBrennofi Ha cokIcKaHl{e yreuofi creIreHLI Kala4ra4ara
TexHuqecKrrx HayK rro creqztulbHocrLl 05.07.05 - Teulonrre,
gneKTpopaKeTHbre ABlrfaTenr4 Lr SHepfoycTaHoBKV JreTaTeJIbHbIX
auaparoB ,

Poccns pKe 40 JIer Llcronb3yer 3neKrpopaKerHble ABurarerlu (3PA)

xoJrJroBcKoro rLrrra Ha cBoLrx reocrarluoHapHbrx KocMkrqecKlrx arrnaparax (KA).

flepnrre JrerHbre ncrlr,rrannfl. xoJrJroBcKkrx 4nrararenefi Tkrila crarlLloHapHble

rrJra3MeHHbre ABLrrarenu (C|I[) n Poccz?r cocrorJrlrcb erqe s 70-x roAax [porrrJloro

croJrerLrrr. Tar, n l97l r. gneKTpopaKerHa.f, ABrrrarenbnafl, ycraHoBKa Ha 6ase

CIIA-60 6rua krcrrbrraHa B KocMoce B cocrane KA "Mereop". B pesylbrare

pa6orrr 3PAy B rerreHlre nprrMepno 170 q., upu rsre 2l uH u MolrlHocrz 400 Br

ucxo4aafl. op6zra crryrHlrKa (auorefi - 918.6 KM, rrepurefi - 879.7 rrvr) 6rua

[puonvx(eHa K ycnoBHo-cLTHXpoHHoLI.

Pa6our ro co3AaHlrro pflAa LToHHbrx 4nzrarerefi (VlD rpoBoAflrct B

Pocczu, rJraBHbrM o6pasovr, s fIilI OfyTI "I{eHrp KerArrura". flpzueuenue UA

BCJreACTBkre Ux BbTCOKOTO yAenbHOrO rrMrrynbca Tflrvr kr pecypca AaeT

3HaqLrremnrrfi e$Serr rro oKoHoMLtLr Maccrr pa6ouero reJla KaK rlpv peIueHkIH

MaprxeBbrx 3aAarr, TaK 14 rrpu ucroJrb3oBaHnrr B crrcreMax KoppeKrllau op6uru KA.

C pasezrlreM KocMz.recrofi x4epnofi oHeprerlrKr4 ponb l4[r6yaer Bo3pacrarb.

I4onnrre ABvln:urerv LTMeror rroreHrlr{€rJrbHbre nperrMyrqecrBa nepeA

ABufarenf,MLI xoJIJIoBcKoro rvrfra. T.K. LIMeK)T 6onrruufi K.rr.A. vr rIo3BoJItIor

rron)rErLrrb 6omruue 3HarreHlrrr yAenbHoro rrMrlynbca [pLI Tex )Ke MolrlHocrsx.

OAnprrra l.,rs Halr6oree "cra6brx" y3noB B LroHHoM ABrlrareJre f,BJr.f,ercq LIoHHo-

onrlrrrecKatr clrcreMa (ITIOC) - TexHoJrorr{qecKrr cauufi croxnufi y3en, cocrosqufi

us 2x utru 3x uep$opnpoBaHHbrx ceroK 6omuofi nnonlaArr, pacrroJlo)KeHHblx

MaKclrMiurbHo OnnsKo Apyr K Apyfy u gneKTpl4trecxu i; t
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OTHOCLTTeJTbHO Apyfa Ha COTHr{ kr TbrC-f,qlr BOJrbT. B WOC [pOUCXOAr.rT

$opnanpoBaHue r{oHHoro rrf{Ka c errcorofi [JrorHocrbro. B coorBercrBlrLT c

rpe6yenruMu MorrlHocrbro n rsroit ABlrraren.f, onpeAeJrf,ercfl AuaMerp pa6ovefi

uep$opuponanHofi vacrv oJIeKrpoAoB I/OC, roroprrfi Mox{er cocraBrsrb

BellrrruHy or 100 MM Ao 500 narr,r z 6oree.

.{zcceprallur rrocBrrrleHa LrccneAoBaHkrro eaxHefiurefi npo6neMbr co3A alavrfl.

l4OC - ycrofiuuBocrlr ee xapaKreprcruK rplr rerrnoBoM Harpy)KeHuu. Yger WOC
t

coAepxsrr roHKrae uepQopupoBaHHbre sneKTpoAbr, ycraHoBneHHbre c M€urbrM

3ir3opoM. Oco6ennocm pa6oru oneKTpoAoB B cocraBe VIOC cB.f,3aHa c

HepaBHoMepHbrM HalpeBoM, rrro nplrBo,qnr K r{x 4e$oprr,rupoBaH}rro, vr3.aa rrero

cyrqecTByeT orracuocrb Lr3MeHeHnf, xapaKTepucrrrK l4A kr BbrcoKoBoJrbrHoro

Me)KSJreKTpoAHoM 3a3ope. OAHprnr vr3 3apeKoMeHAoBaBruux ce6s.npo6or B

TexHurrecKrlx peIueuuit rtwffiercr rrpr{MeHeHLre upoSznupoBaHHbrx oneKTpoAoB c

Haq€urbHbrM TexHoJroruqecKlrvr uporu6ona. B cBflsu c yKa3aHHbrMLr upo6reuaulr

BDKHo Ha gTarre KoHcrpyvpoBaHuf, yMerb paccqurbrBarb Haq€urbHyro ,bopty

eneKTpoAoB kT ux 4eQopMarluu uplr HarpeBanvrv 4o pa6our4x reMrreparyp, npl4

Koropbrx o6ecre.ruBaercr cra6utr:onas, pa6ora I4OC. Cnoxnocrr 3a4aqu
-

ooycnoBneHa erqe Lr TeM, qTo 3[eKTpoAbr uMeroT pa3Hyro ToJrrrlrrHy, MoryT obrTb

BbInoJrHeHbr Lr3 pa3Horo MaTepI4i[Ia, a vIX HarpeB xapaKTepE3oBaTbc_rr p€BnurrHbrMrr

TeMrreparypHbrMlr rroJrrMLr. Bce nassaHHoe [oAqepKlrBaer Bax(Hocrb pa^apa6orrH

MexaHr4Ko-MareMarurrecrofi MoAenr,r gneKTpoAon IIOC 14 npoBeAeHkre qr4creHHoro

MOAenUpOBaHVrfl'

B Alrcceprarlnr,r Morynruna A.VI. peuaerct 3a4a'ea o 4eQopivraqrau

nepSopr,rpoBaHHhrx gneKTpoAoB uoHHbrx ABLrraretefi npu Lrx Ha{peBe B rlpoqecce

oKcrrJryararJtrvr. Stexrpo4u rrpeAcraBJulror co6ofi cQepn.recrlre cerMeHTbI

ToHKocreHHbrx o6oro.rer, nepSopnpoBaHHbrx orBepcrlrrnrz. PaccvtarpLlBaerct ABe

6rzsrco paclonox(eHHbre o6oflo.rrcu. 3aAa.refi flBrrflercfl o[peAeneHLIe I43MeHeHLIrI B

rpoqecce HarpeBa tpoQnnr xaxAofi pr3 HLIX v paccroflHn.x MexAy lrvruvr, T.K. orll

rrapaMerpbr cyrqecrBeHHbrM o6pasovr BJIIrf,Ior Ha yAenbnrrft zurnynbc kIoHHon)



nBr{faTeJrf,.

Cya, no aBropeQepary, paccMarpvBarorefl. ABa noAXoAa ilpu perreHrrn erofi

3anaqv. B repBoM cJrfrae ilpLrMeHrerc.rr uporpauvnrrfi KoMrrJreKc ANSYS.

Bropofi rroAXoA 3aKJrroqaercf, B caMocro.f,TeJrbHoM perrreHr4pr aBTopoM sroft sa4a.rvr

TIA OCHOBC qzcJreHHo - alJarrvTvrqe cKoro perueHkrs ypaBHeHrrH Teopuu ynpyfo cTrI

rroJrorlrx roHKocreHHbrx o6oro.rer. ,{aHnrrfi rroAXoA rrpeAcraBrrflercs.

onpaBAaHHbrM, T.K. oH rro3BoJrlrJr aBTopy rroJrf{Lrrb alaalrurvrrrecKoe pe[reHkre srofi
t

sa4a.rvr, rrro npeAcraBnf,ercr BDKHrTM pe3ynbraroM Ans. [paKTprKLr. Tarc rlpkI

rrpoeKTr,rpoBaHr.rr4 o6oro.rer Heo6xoAuMo paccMarpuBarb 6oruruoe KoJrvqecrBo

BapLraHToB KOHCTpyKTIITU 3neKTpOAOB, OTJTHqaTOUVTXCT rro ALTaMeTpy sneKTpOAOB,

pa3MepaM HaqaJrbHoro nporu6a, rro Marepr{aJraM u r.rr. B eroM cnfrae

anarvrkrqecKLre orleHKrr BecbMa rroJre3Hbr. Tarc aBTopoM non) reHbr ra6ruqrr

sHaqeHlrfi peKoMeHAyeMbrx Harr€urbHbrx uporu6on gneKTpoAoB c pa3nr4qHblMl4

$ueuro -nrexaHuqe cKuMrr cnofi ctnauu I4 pa3MepaMu gneKTpoAoB.

B raqecrne 3aMeqaHuit s\actu rrporlHocrn cneAyer orMerLITb:

1) He frreHa Bo3Mo)KHocrb Lr3MeHeHLrfl. reoMerplrrr gJreKTpoAoB 3a cqer

eSSercron [on3f{ecrLr Marepvaila sneKTpoAoB rrpu AnlrrenbHofi pa6ore proHHoro

ABLI|ATCN.f,.

2) B KaqecrBe Kplrrepl4t nrr6opa AonycrrlMux 4e$oprraaqzfi oJIeKrpoAoB

ucrronb3yeTcr BeJrLrqLrHa AocTr4xeHlrr MaKclrMaJrbHofo yAenbHofo LtMrrynbca.

OAnaro He npuBoqflTcs. peanlr3yrouluec-fl rrpLl 3ToM HarlpffKeHkTt, Koropbre BarKHII

An.f, orIeHKu Anrrrenrnofi u pecypcnofi upo.rHocrrr uepQopuponanHoft o6oroqru

3JreKTpOAa.

,{aHnue 3aMeqaHufl He yMantror AocronHcrB pa6orrr, a MoryT 6rrrr

r,rcrroJrb3oBarbcr KaK peKoMeu4arJvru nprr Aanbueftuefi pa6ore B qacrlr rIoBbrIrreHI4rI

pa6oro cno co6no crrl gJIeKTpoAoB.

B rlenoM aurope$epar cBrrAerenbcrByer, AI<ICCepraI\Ut

Morvmuna A.B. <<Mexanr,rKo-MareMawptecKafl, Mo.IIeJIb 4eSoprvraqnfi

upo$znupoBaHnbrx 3neKTpoAoB LroHHbrx 4nr.rarenefi>> flBlrflercfl. garon.IeHHofi

HafrHo-Knanu$zraqzonnoft pa6orofi, coAep)Kalrlefi noerre Ha1^rHble cBe4er^rafl.,



Koropble MoryT 6rrrr LTcrIoJIb3oBaHbI rrplr pa3pa6orrce u [poeKTupoBaHnvr HoBbrx

sneKTpopaKeTHbrx ABur faTeJr ev., a TaK)Ke ycKopuTenelr I,IOHOB TeXHOJTOTUqeCKO|O t4

AlrccepraurroHHEUr pa6oraHayvHoro nagnaqeHr4ft. Cyl, ro anropeQepary

orBerraer rpe6onauurrr,r BAK, npeAb.{BnqeMbrM K KaHAr,rAarcKLrM ArrcceprarlurrM,

3acJlyxl4Baer rloJloxuremuoft oUeHKLr, a ed asrop, MorylruH An4pefi Zropenuv,

3acJlyxfl{Baer rlpucy)KAeHr4rr yreHofi crerreHkr KaHAr4Aara rexHuqecKr,rx HayK

c[equarrbHocrr{ 05.07.05 Teuronue, gneKTpopaKerHbre ABr4rareJrlr
t

SHepfoycTaHoBKr{ JreTaTeJrbHbrx a[[apaToB.
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Orsrrs paccMorpeH pr o4o6peH Ha 3ace4aHr,rkl noAceKrlvu 2-2 ceru\ml Ns2

Hayrno-rexHkrqecKofo coBera @e4epanrHoro rocyAapcrBeHHoro yHlrrapHoro

rrpeArrprrrTlr.rr "I-lenrpanrnrrfi HayIHO-UCCneAOBaTeJrbCKHrr LTHCTHTyT

MarrrkrHocrpoeuu.a" (Ofy|I I!*lVhraru) (uporoKorr Ns 21 or 27 .11.2015).
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