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YTBEPXAAIO

flpe4 ce4aren b flp e3 vr4ry Ma HTC
f eHepalrHbrfi AlrpeKrop
AO (I4HQopMarlr{oHHbre cnyrHtrKoBbre
cHcreMbr>) HM. aKa.{eMHKa M.@. Perueilr€no>,
3acnyxeHHhrfi co3AareJrb KocMuqecKofi
TexHuKLr, Jraypear focy4apcTBeHHofi IIpeMHr4

llpanurelbcrBa Poccnfi cxofi
pI B OOJIaCTII HayKLt lI TeXHLtKr,r,

nqecKl4x HayK,
3acnyxeHHhrfi AeflTenb HayKr4

EHT PAH

H. A. TecroeAos

2016r.

O1'3hIB
AO <I4HQ opMarlr4oHHbre crryrHuKoBbre cr4creMbr))

HM. aKaAeMuKa M.O. Perueur€Ba> Ha anropeSepar AprcceprarlrroHHofi pa6oru
Maruepon a flawru Enre nresu.ra

<Paspa6orKa KocMnqecKofo HcroqHHKa HoHoB Ha ocHoBe BbrcoKorracrorHoro rroHHoro

ABUIaTeJI'),

ilpe/qcraBneHHofi Ha col4cKaHue yqeHoft crerreHr,l KaHAH,qara rexHprrrecK4x HayK rro
creql,IEtrlbHocrlr 05.07.05 - Tenrosble, gJIeKTpopaKerHhIe ABprrare Jrvr voHeproycraHoBKpr

JreTaTeJrbHbrx a[napaToB



Arcrya.nsHocrb nccJreAoBanufi

flpo6nenaa cur,rxeHr4-fl creneHrr 3acopeHHocrr{ KocMaqecKoro rrpocrpaHcrBa v

o6ecne.reHl,Ie ycroft.rurocrrl rcocN,tu.recrofi AetrenbHocru B ycnoBl{sx rexHoreHHofo

3acopeHrls OKII Soprr,tyrrapyercr Ha ypoBHe MexAyHapoAHErx rpe6ouaHafr no

eKcrrJryara\na PKT. B qacrHocrr4, AIrfl, o6ecne.reHr,rs 6esouacuofi orcrrnyarar\r4r4 KA s

oKpecrHocrlr fCO cornacHo paspa6oraHHbrM Koprurerou OOH rro KocMocy

<<Pyrcono4{ulprM rrprrHIIVnaM rro [peAorBparrleHzro o6pasonaHur KocMutrecKoro Mycopa

(KM)) 14 rpe6onauuru fOCT P 52925-2008 KA rocrre 3aBeprxeHrlrr r4x

SynrqnoHupoBaHllt AonxHbr 6urr yBeAeHbr ras pa6ouefi soHH fCO B 3oHy 3axopoHeHur.

floerouy peaJru3allvfl 3aAaql{ ro yBoAy KocMprqecKoro Mycopa (KM) r.rJru, B o6rqerra

cJD^Iae, HeKoo[epupyeMhlx o6rerron c EcrroJrb3oBaHneM cepB]rcHbrx KA zs o6nacrrl

fco B Hacrorrqee BpeMf, craHoBr,rrcx oAnofi v3 aKTyzubHhrx npo6rerrr.

Cyqecrnylor piBHbIe rIoAXoAbr B ..racrvr [pr{MeHreMbrx rexHoJroruft yno4a, o4uofi

r43 Korophrx flBIrflercs, TexHoJrorur 6ecronrarrHoro sosAeficrsus Ha obrercr

KocMlrqecKoro Mycopa. Eonuuofi [paKTlrqecrcr,rfi r,[HTepec [pe,qcraBJrser co3AaHr{e

KocMl,rqecKoro KoMIrJreKca Ailfl MHoropa3oBoro yBoAa $parrraenroB KocMlrqecKoro Mycopa

Hs o6racrz fCO B 3oHy 3axopoHelanfi, c ucrroJrb3oBaHrreM cepB[cHoro KA, ocHarqeHHoro

6opronurvrn cpeAcrBaMn 6ecrconraKTHoro nos4eficrBnfl Ha ocHoBe BhrcoKorracrorHoro

ncroqHr,rKa lroHHoro nyqKa @qI4I4II).

B erofi cB.fl3pr arcryaJrr'Hocrb AnccepraqnoHnofi pa6orrr Maruepona flasra

EsreHreenqa He Bbr3blBaer couuenufi.

3na'IplrerbHoe BJILIf,HI{e Ha essexrunHocrb ros4eficrrux oKiBhrBaer Soprraa
I4oHHoro IIyqKa I{ AocraroqHo ualrrfr yron pacxoArlMocrr,r, fopnarapyeMbre ncrorrHqKoM.

I4gnecrHo, qro u3 oneKTpopaKerHblx 4rlararenefi uMeHHo rroHHbre LrMeKrr caMbre

ne6onrruue yrnbr pacxoAl{Mocrl,I rryqKa. Teu ne MeHee, ncrroJrbsyeMbre B r{3Bec,fHhrx

TIOHHbIX ABI{rareJIf,x KOHCTpyKIILIU pToHHo-OrrZ.recrcofi cr4cTeMbr (I4OC) He MOryT

o6ecueqzrr Heo6xoAuMoe 3HaqeHI4e yrna pacxoAr,rMocrr4 r4oH.Horo nrrKa B npeAen ax 2 -

60' flo erofi nprtrrHe rrpu paspa6orrce BLIrmilT Heo6xo4nuo rrairru rexHr.rqecK'e

perrreHl4'I Ars KoHcrpyKIII'M I4OC, Koropble 6rr o6ecueqlrBzlJru $opuupoBaHrie cna6o
pacxoArlrlnxcfl. rryrrKoB r4OHOB.

rfe;lrro pa6oru flBJrflercfl paspa6orKa HcrorrHnKa rroHoB Anfl perx '"nfl saparrvr



yBoAa HeKoonepl4pyeMblx o6rercron KM c fCO, qro onpeAeJrser reMy, o6rerr, [peAMer,

v 3a4artu Bbrrro Jr H eH Hbrx aBTop oM rrc cneAoR aruuit.

B coorBercrBl,Iu c nocraBJleuuofi rleJlbro, ocHoBHbrMLt 3a4aqaur4, peilraeMblMlr

aBTopoM r pa6ore, flBurrr4cb:

2.
a
J .

l. flpone4eHne amaJrvza rpe6onanuft K pa.:pa6orre BTII,II4II c nosnueHuofi

e$SexrueHocrblo reHepauuu rlJrul3Mbr B Bg-nn4yKrlr.roHHoM rrBopa3psAHoM

y3ne;

Cos4aurae na6oparopuofi MoAeJrn B9J'ililLl 0(D;

Paspa6orxa eQQerrunHoro MeTOAa HHTerp€uIbHOlI ALIaIHOCTI4KI4

ra3op€r3pf, AHoro y3Jra;

4. llpone4eune Ar4arHocrLrKHJroKarrbHhrx [apaMeTpoB rrJr€l3Mbr B ra3op€r3px4Hotr

MoAenr{ BqI4I4II-10O rryreM HccJre.4oBanLnlKaMepe na6oparopnofi

npocTpaHcTBeHHoro pac[peAeneHrrr rapaMerpoB rrna3Mbr;

5. Paspa6orrcaI4OC BTII4I{il I4 rrpoBeAeHne oKcrepr,rMeHrtrJrbH;rx r4ccJreAonauufi

no olpeAeJreHlrK) yrna pacxoAHM(rcTu HoHHO|O nyqKa.

HayvHan HoBI{3Ha BbIrIoJIHeHHbrx II.E. Maruepoarru AucceprarllroHHbrx

LrccneAoB asuit orrpeAenrercf, cJreAyroullrM :

1. Paspa6oraH BrILIH|I c rrIocKLIM rrHAyKropoM ra QeppuroBhrM cepAeqHHKoM,a

TaKx(e co lqelenofi l4OC, xapaKTepzsyrorqnficr KoHcrpyKTursHofi upoc1orofi,

rroBbrrrreHnofi sneprosSSertaBHocrbro v noJryynroM pacxoAr.rMocrrr nf{Ka ne 6olee 3o.

2-Pazpa6oraH nosrrfi cnoco6 I{HTerpaJrurofi Ar,rarHocrr,rKrr r€lsop€lsprAHoFo y3Jra,

Iro3BoJlstorLr4i4 AeruIJIIa3I4poBarb 6ata:rrc Bg-uouluocrr,r r,r BbrrBr{Tb KaqecrBo rexHHqecKHX

peueuufi IIo rzBop€Bpf,AHoMy LlcrotrHlrKy rrJra3Mbr H rrx HcrroJrHeHr{ro. {aunrrfi cuoco6

TIPLI3HAH IISO6PETEHVEM N POCCUfiCKOM IIATCHTHOM BEAOMCTBE.

3' 3na'rateJrbHo pacurl4peHa MeroAonorulr sou4onofi ruafHocrLrKrr B lracrrl

I{3MepeHPIft uaccrr LIoHoB rIJr€t3MbI, TonIrII4HbI 3oHAoBoro cnof,. Buepnure npeAnol*eHbr

cnoco6 z ycrpoftcrBo Ant oIIeHKH IrJIorHocrH r,roHHoro roKa Ha gMlrccuonurrfi gJreKTpoA

I4OC' a raK)Ke rlpeAno)Ken 6espasnaepurrfi rpnrepufi orIeHKr4 coorHorrr ep11rfl p€BMepoB

co6uparorqefi rloBepxHocrl{ 3oHAa vr 3oHAoAepx(areJrr, no3BoJrrro :rtrvfi cHrr3lrrb

[olperxHocrb tr3MepeHrafi soHAa\,ru JleHnvtopa.

4' CogAana r4oc r4s rpex rrJIocKI,IX gJreKTpoAoB co rqeneBbrMrr orBepcrr4 fl''r,



rro3BoJr.flIolqat coopMl4poBaTb KJrLrHoBlrAHE,Ifi II]rqoK c MaIIbIM yrJroM pacxoAlaMocTH, rrTo

o6ecnequBaer npl4MeHnMocrb B9JililI AJrrr petrreHlrf, KocMuqecKr4x 3a1aq.

[panrn.recKafl 3HarrnMocrb 1r4cceprarluoHHbrx HccneAoBauutrt cocrolrr B

cneAyrcrrleM:

paspa6oraHa H rlpoBe.qeHa orpa6orra KoHcrpyKrlr4ra la6oparopHoro BY;IililI,

o6ecne.ruBaloqero e$SertunHylo AIIarHocrLrKy JroKnrrbHbrx [apaMerpoB rrJra]Mbr lr

BO3MO)KHOCTb ee KOHTpOnfl;

paspa6orana v peiilLI3oBaHa MeroAr{Ka uHTerpurnrnofi AlrarHocruKr,r BrI-

HHAyKIIHoHHoTo r€Bopa3ptAHoro y3Jra B9.lililI, r(oropar rro3BonprJra orleHuub ero

onepaquoHHble vr KoHcrpyKTlIBHbre napaMerpbr, onpeAenrrcuue $z:surco-

rexnu'recrHfi o6lurc v3Aenrr4g, t3KJIIoqat crerreHb ero coBeplxeHcrlla vr

cxeMorexHl,IKrr lrr4nvru gneKTpolvraHtrfl pa3pfl,Aa. B pe3ynbrare BbrrBJreHo

cyqecrBeHHoe npel,IMylrlecrBo o rorrKr4 3peHrrs eueproe$Qerrunuocru

rIpI4MeHeHI,I.s tUrocKoro HHAyKTopa c Qeppr,rroBhlM cepAerrHr,rKoM B ra3opiBpx4nofi

KaMepe BrII'II4II ro cpaBHeHlIIo c qunnHAplrqecKuMr.r 14 rcyuoloo6pa3rrbrMlr

nHAyKropaNan 6es Qeppura;

npoBeAeHa Auarlrocrl4Ka JroK€ulbHbrx flapaMerpoB nJrtt3Mbr B pirprAnofi rarvrepe,

BhrrBJreHa lrx oTHocr,rTerbHas paBHoMepHOCTb ;

o6ecne'reHa Bo3Mo)KHocrb 3oHAoBbrx nsuepenufi TonrqlrHbr 3orrAoBoro cJror Ll

Macchr I4oHoB nJra3Mbr Anf, KoppeKTHoro nrr6opa sonAonofi Teopuu, trcnoJrb3yenaofi

Anr rrHTepnperarluu pe3ynbraroB Lr3r\tep erruir;

IrpeAnoxeHbt Pr peaJIu3oBaHbI cuoco6 kr ycrpoficrno Anfl or{eHKH rrJrorHocrr.r

I'IoHHoro roKa Ha gMI4ccI,IoHHbIX onex.TpoAax I4OC. flonyueuHa{ ToqHocrb orIeHKr4

rro3Bomer r,rcrroJrb3oBarb pe3ynbrarbr rrpu [poeKTrrp oBaiclhrv l4oc;

cnpoeKrplpoBaHhr u co3AaHbr rrJrocKrae rpasnronue 3neKrpoAbr l4oc,
ooecflerllIBaloulue Bo3Mo)I(Hocrb nonfreHur <4alrno6ofinoro>> KnriIHoBI4AHoro

LT0HHOTO nrrKa.

Perylmaru AHccepraur.roHHbx LrccneAoBalduit [pr,rMeHrnr4cb B Haya{Ho-
uccneAoBareJlbcKl4x pa6orax IIo upopa6ome rexHlrqecKr,rx BorrpocoB co3AaHvfl
cepBrlcHoro KA c 6ecrcoHTaKTHErMlI cpeAcrBaMlr nos4eficrBufl Ha o6lercrrr KM ,qns Hx



yBoAa LI3 3alquqaeMofi o6lacru fCO, BbrrrorrHfleMbrx AO (I4CC>> no 3aKa3y OfyII

lfiild'nvlalrr, HanpaBJIeHHbrx Ha noArororrKy K rrepexoAy K rpaKTuqecrofi peaJrvaarrr4r4

TexHoJrofi,ru 6ecrosrarrsofi oqncrKtr B paMKax coorBercreyroqefi oKP.

fiocronepuocrb HayqHblx pe3yJrblaroB rro.{TBepxreHa HoBbrMr,r MeroAur{ecKrrMr4

pa:pa6orKaMu, e0QerrunHocrblo vx peaJru3arlr4n, corJracneM gKcrrepuMeHTaJrbHbrx r4

pacqerHblx AaHHIIX, a raKr(e HerrporrrBopeqnBocrbro [onfrennofi nnQopuarlur,r AaHHhrM

Apyfr,IX aBropoB.

K HeAocrarKaM anropeSepara cJreA)/er orHecrrr:

1. rrpu orvrcaHnvl pe3ynbraroB riHTerp€rJrruofi Ar,rarHoc,ruKr4 B qacr1r

eneproefiSercrunnocrl{ ra3opa3pf,AHoro y3rna MoAenrr xeJrareJrbuo 6urro 6rr oruerrarr.

lITo KIIA [epeAaql4 Bg rvrolqHocrn B pa3psA orHeceH K na.qaroqefi Bg-MoruHocrrr

IeHepaTOPa, d tIO oTHoIIIeHvIo K sneKTpoIIpITaHHIO reHepaTopa B IIenOM OH cocTaBJIteT

BenI'ItrI4Hy B ABa p€t3a MeHEIrryIo, Ilprr roqHoM cornacoBaHr4H reHeparopa c Harpysnofi.

,{nr npunflsKr4Bql'n'trLK xapaKrepucrl,IKarvr cepBr{cHoro KA }rMeHHo gro 3Haqenue KfI[
'BJI.flCTC-f, BAXHbIM;

2. AHccepraHT, KaK crterll4€ull4cr rflo gneKTpopeaKTr{BHhrM ABLrr.areJIrM, naor 6u

paccMorperb [peHMylqecrBa rrpHMeHeHvj[ ceoefi paspa6orrcz B KarrecrBe I,IoIIHofo

ABl{raren'f,' tITo, HarIpI{Mep, 6ulo 6rr noresHo An.fl oIIeHKH Bo3Mo)KHocrr4 HcrroJrb3o fJaiH]lrfl

B KaqecrBe LrcrorrHr,rKa r.flrlr An_fl MaHeBpa Bar3Bpara cepBlrcnoro KA.

flpune4euHrre HeAocrarKLI He .sBlr{Iorcf, TIpI,IHIII4IHELIIbHbIMI{, oHI4

peKoMeHAarenrnrrfi xapaKTep H He BJllztflror Ha o6qyro rroJro)KkrrenbHyK)

AucceprarlnoHHofi pa6orrr.

3arcmoqeHne

IIOC'T

or[eHKy

AHarIas Marepl4€trloB rlpeAcraBneHHoro Ha or3hrB anropefep ara 11ccepraqnonHofr
pa6orrr fI.E. MalrepoBa rro3BoJrrer HaM crruffarb, qro:

AI'ICCeprarILrr BbrrronHeHa Ha aKTy€ur,HyK) TeMy, O6ra4aer uay.rHofi nosusHofi r.r

co.{ep)ro4T HarrHo o6ocHoeaHHoe peureHr,re 3akaq, cB.rr3aHHhrx a co3AaHr4eM

BbICOKOqaCTOTHEIX UCTOTTHpIKOB lloHtrroro [yqKa Ans ucloJlb3oBaHr4.f, B COCTaBe

cepBr{cHoro KA;

B AHCCepTaII[OHHbIX I'ICCneAoBaHHf,X, BbrrroJrHeHHhrx rLrnHo aBTopoM, oolaAarorqzx

uayruofr nonnsHofi' [oJIJrqeHbI pe3ynrTarbr, Korophre cBr4AerenbcrByror 
:
)

l .

2.



cyqecrBeHHoM BKJIaAe aBropa pa6olu n paspa6orxy B9I,II4[I Anfl oqrcrnu fCO or

o6rercron KM;

3. ocHosHbre pe3yJrETarhr Aracceprarlrrrr HeoAHoKparHo o6cyx4arvcb Ha ceMlrHapax

Iilful IIMS MA[4, MA[4, AoKnaAhrBaJrHcL r,r ronrrun]r nonHyro ro.qAepxKy

)rqeHbIX H crlequaJlllcroB Ha poccuficrcnx Lr MelrAyHapoAHbrx rouSepeurlgf,x;

4. n qenoM, .ul,IccepraulloHHaf, pa6ora ,rPaspa6orKa KocMr4qecKoro rlrcroqHuKa r4oHoB

Ha ocHoBe BhlcoKoqacrorHoro uoHHoro ABl,rrarenr>) ro csoefi aKTy€uIbHocrH,

uayrHofi HoBrr3He' flpaKTl{qecrofi 3H,oH}IMocrI4 rlon)rueHHhrx p$yJlbraroB flBJlflerct

ranepruenuofi nayvnofi rnanz$urarlzoHHofi pa6orofi, coorBercrnyloqefi

rpe6onauusrra BAK Poccuftcrofi <De4epa\r4r4, rrpeAbrBnreMhrx K KaHAr,rAarcKr4M

AucceprarlldrD[, a ee aBTop Milmepoa flaser Enrenrennq 3acJrvlr.aBaer

npucyx(AelIllfl eMy yteuofi crelreHu KaHAprAara rexHnqecKux HayK rro

cleqnaJlbHocrn 05.07.05 <<Te,nlosue, snerTpopaKerHhre ABrrrareJrr,r 14

3HeproycTaHoBKr4 JreTaTeJrbHbrx aIIIIapaToB).

flanuufi yrenrrfi ceKperapr HTC,
4eficrrurenrrrrrfi rrJreH Pocczficrofi
n Mexgynapo4uofi r{HxeHepHbrx aKaAeuzfi ,
naypear upeuufi flpanurelbcrBa
Pocczficrofi <De.qep a\nv, 3aclyxeuHufi
HHx(eHep Poccura, 3aclyxenurrfi co:4areJrb
KocMr,rqecrcofi rexnrrKll, AoKTop rexHl4q e cKI4
HayK, npo$eccop

49. /{

Ha.raJrHLrK orAena o6uero
rrpoeKTnpoBaHr{f, KA u clrcreM,
Jraypear rrpeMr4r,r flpanzrelbcrBa p@ s
HayKu u TexHr4Kr,r

IOOJIOCTH

OJIOBCHKLIH

n A.B.,frcosres

Ha.ramHraK ceKTopa cllcreMHbrx aHarrr,r3ioB ) /
orAena o6nlero rpoeKrlrp oBaHun KA n clrcreM QWk B.A. Kupurron


