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Enreruenr.ra "Paspa6orKa KocMtrqecKoro I{croqHI;IKa IloHoB Ha ocHoBe BblcoKorlacrorHofo

r,IoHHoro ABr{raren{", [pe4craBneHHyro Ha coucKaHlle yteuoft crerIeHI,I KaTIAI{Aara rexHI'IqecKI{x

HayK rro cnequanbHocru 05.07.05 - "TeuroBbre, gneKTpopaKerHble AB[rareJILI H

gHeproycraHoBKlr JlerareJlbHbx anflaparoB "

Anryalrnocrb reMbl

B nacrosulee BpeMs 6onrmoe Kor[qecrBo orpa6oraBlrlux KocMHrIecKux a[[aparoB,

HaxoArrqr4xca Ha reocrarluonapHoft op6ure (fCO), rpeAcraBJlfler yrpo3y AJII 6e3orlacHocrll

HoBbrx KocMur{ecKux vruccuit. OcnoeHrre [pr.rHrIHrIbI flpeAyrlpexIeHnfl o6pasonanu-a

KocMurrecKoro Mycopa npprHrrbr s OOH r4 3aKpenneHbl B uaIlefi crpaHe rocyAapcrBeuHblM

craHAaproM. Corlacno yKasaHHbrM AoKyMeHTaM KocMl,IqecKvre ailnaputbl nocJle 3aBeplrlenlrr

pa6omr AoJrxHbr 6trm yne4eHbr r.r3 o6racru fCO. B cBfl3r4 c grlaM AI{ccepraIIuoHHuuI pa6ora

Mauepona lI. E., rocBrrrleHHarr pa:pa6orre HcrotrHr,rKa HoHoB Anfl yrurerurfl.

rpynnora6aplrrHbrx o6rerroe KocMr,rqecKoro Mycopa c fCO, sBrrrercs arryalsnoft.

Crenenr o6ocnonanHocrrr Hayqnbrx rroJroxeHrrfi , nrrnogoB Ir peKoMesAaIluft

Ha ocHoBe Kpr.rrurrecKoro aHurusa nrrreparypbr 14 rpe6onanuft K napaMerpaM

r{crorrHr.rKoB r{oHoB, seo6xoAHlrbrx Anr BbrBoAa r<pynuora6apl{THoro Mycopa vg o6nacrr4 fCO,

aBTopoM rrocraBlreHa 3a1aua pa^:pa6orarb r,rcroqHr,rK Ha ocHoBe r,rHAyKTI{BHoro B9-parpflra, rrye

Bo3MolKHo [onyr{eHrre [JIa3MbI etrcoxofi nJIorHocrLI nplr orHocl4TeJrbHo HeBbrcoKHX MorqHocrtx,

BJTOXeHHbTX B nJra3My, H OTCyTCTByeT KOHTaKT rrJra3Mbr C SJTeKTpOAZIMT{, nO,4,4epXI,rBaIOqI,IMLI

pa3psA. flocreAnee yKiubrBaer Ha Bo3MoxHocrb rroBbrrrreHrzfl pecypca ucrorrHr,rKa LIoHoB. Kpoue

TOIO, aBrop Aenaer BbrBoA, rrro cneuu(fura paccMarplrBaeMofi rexHuqecroft 3aAarrr{ rpe6yer

co3AaHr4r r.roHHofo lytrKa xnznonn4Hofi Qoprr,rsr, cyuecrBeHHo ornuqarorlerocr or

ronycoo6pa3Hblx HoHHbrx rryrrKoB rur3BecrHbrx KocM[r{ecKax I{oHHbD( 4nararenefi. llocranoexa

3a1av.v v [peAnaraeMhle lI. E. MaruepoBblM MeroAbr ee peureHr,rs [peAcraBnrrorcfl

o6ocnosaHHblMr.r 14 BbrrroJrHeHHbMH Ha BbrcoKoM HayqHo-TexHzqecKoM ypoBHe. Cnncor

llclloJlb3oBanuofi Jrl,ITeparypbl coAepxr,rr 138 ua[MeHosaHzfi. BrBoArr u pe3ynbrarbr,

lonyrreHHble AVccepraHToM, o6ocHosaHrr H AocroBepHbl, TaK KaK onl4parorcr Ha

MHOfOtIpICJTeHHbIe SKCrIepLIMeHTaJrbHbIe .{aHHbIe, BbrnoJIHeHHbIe c noMoIIIbIo coBpeMeHHhIX,

qacTHqHo ycoBeprxeHcTBoBaHHbrx aBTOpOM 9KCnepr,rMeHTrrJrbHhD( MeTo



pa3pg.ua,aTaKxeHaAaHHbIe, I IoJIyqeHHbIecf loMoulb lot l l4cneHHo|o\4ar [oJ l l4poBaEp| f l ' , 'wHa

pe3ynbraTbl, IrO JIyrIeHHbre Apyf IIMII aBTOpaMI',I'

.[OCrOnepnOCTb I{ IIOBII3Ha IICCJI9AOBaHIIflT IIOJIyqeHHbIX pe3yJIbTATOBt BrIBOAOB II

peKoMeHAaIIuft'cQoptrly.ltllpoBaHHbIxBAI|ccepTaII]hII

Hos[gHa pe3ynbTaroB, nolyrreHHbrx aBTopoM AplccepTar\lrld, rIOATBepxAaeTcfl:

o Bbr6opoM y3na BBoAa Brl-uorqsoervr H cxeMorexHllqecKoro pelrleHllt Irr4lIvrrr

rrLrr a]Hrrfl , IiHAyKTI{B HO f O B rI -p a3 p fl !.a;

o ucrroJrb3oBaHneM prHTerpanbHoft Auarnocrl,IKrl gneprogtbabeKTrIBHocrl4 BHeilrHeft

IIenI4 pa3pfAa I4 3HeproBKnaAa B IInA3My;

. parpa6orannofi MeroAtrKofi Lr3MepeHus Maccbl I4oHoB rI TonIquHbI o6beMHoro

3Apfl.[a Ha IIflnrIHApHr{ecKoM 3OHAe;

. pe3ynbTaTaMH MoAenupoBaHr,r{ ycKopLITeJIbHbIX sqeeK I{OHHO-OnTI4qeCKOfr

CPICTEMbI;

O IICIIOJII3OBAHI,IEM IIIENEBOfi I,IOHHO-OIITI4qECKOI CI{CTEMrI

KJILIHOBI4AHOTO IIyqKa I4oHoB.

n loryqeHlleM

,{ocronepHocrr pe3ynbraroB rroATBepxAaeTcfl MHOTOqLICICHIIbIMI,I

3KCIIepI,IMeHTanbHbIMI,I AaHHbIMtI, noJIrIeHHbIMlI C noMoIIIbIO COBpeMeHHbIX, aIaC'rU',Ir{HO

ycoBeprxeHcrBoBaHHbrx aBTopoM gKcrrepr{MeHTz}JlbHbx MeroAoB pIccJIeAollaHI'Is Bq-pa3pfl.Aa, a

TaKXe AaHHbrMr.r, rroJrrreHHbrMlr c rroMorqbro TII4cJIeHHOTO MOAenI{pOBaHI{t, BKJIIOqaJI CpaBHeHHe

TaM, rAe 3TO BO3MOXHO, C pe3ynbTaTaMLI Apyrux ttBTopoB.

3naqulrocrb A.ltq HayKrr rr [paKTrrKr{ noJryqeunblx aBTopoM p$yJrbraroB

Pa6ora, BbrrroJrHeHHasII.E. MaireponuM, npeAcraBrser I{HTepec KaK B IIeJIoM, TIIK }I B

orAenbHbD( ee qacrrx. Tax, paspa6orauHrrir npororlln [crorIHI{Ka I{oHoB IlMeer HecoMHeHHoe

6yayqee Kax B 3airBJreHHoM Ar.rccepraHTorM npLIMeHeHlII{ Nrs. otIHcrKI,I fCO or

xpynnora6apraTHofo Mycopa, TaK r.r B Ha3eMublx rexHoJrorl{f,x MoAu(parcaqnz noBepxHocru

MareprranoB, HanbrJreHr{fl rroKpbrrufi, rpanreHprs.H r.4. Kpoue rofo, I{ciloJIb3oBaHHaJI MeroALIKa

orleuKr.r eueproeQ$eKTr.rBHocrra sHeIrrHeft rlenrd r{HAyKrr4BHofo Br{-paspa,na I4 gHeproBKnaAa B

rrna3My AoJrlKHa crarb ueo6xoAuubrM rroAroroBrrreJrbHbrM gJreMeHToB Bcex paspa6orox ua

ocHoBe Br{ paspr4a. llpe4noNeHHbre B A}rccepraqr4r4 ycoBeprrreHcrBoBaHr.irr 3oHAoBoro MeroAa,

tBJlf,rorqeroct ocHoBHbIM MeroAoM H3yqeHI{r rrJra3Mbl, pacmEptror Bo3rvto)KHocTI{ nonyqeHl,Is

uu 1p oprrraq uu o6 u ccJreAyeM brx rrJra3M eHHbrx o 6rerrax.



Konrcpernbre peKoMeHAaUHrr rro rrcnoJrb3oBaHl{ro pe3yJrbraroB Ancceprarllru

Perylrraru Arrccepraqr4r.r Mofyr 6rrrr racnclJlb3oBaHbl npn paspa6olKax uluttu co3AaHHLI

BH uoirurrx LrcrorrHr.{KoB }rJrr4 r.roHHbx Auararerefi Ha ptAe rlpeAllpurlTuit, cyt3auHbrx c

Pocrocuocorrn: I{HI,ILIMauI, fHIl (Dfyll <I-{eurp KerAuura>, AO (KE xl,IMaBroMararra> (AO

KEXA), OKB <Oarer>, AO (I,ICC)) I{M. aKaAeMzra M. O. Peueru€na.

Cogepxarue Arrcceprallrru

[ucceprauur cocror,rr r43 BBeAeHLrs.,rrflTlr rJIaB I{ 3aKrloqeHl4s.

B nepnou pirAeJre .qkrcceprarlrrpr BbrrroJrnen o6aop nr,rreparypbl, [poaFIilJII,I3HpoBaHb]

rpe6onauux x pazpa6ome Br{ prcrorrH}rKa rroHoB iln-rr KocMrlqecKr4x [pr4no:xeHr4ii, o6ouronano

r4crroJrb3oBaHr.re rrJrocKrrx r,rHAyKTopoB c (peppuronr,ru cepAerrHHKoM B KaqeorBe ysna nno.ua B9-

MOTUHOCTH.

Bo nropovr pa3Aene Ar{cceprarlnr,r onr4caHa na6oparopHarr Mo.ueJrb, r4crorrHr.rKa rloHoB,

gKcnepuMenramurrfi creHA Ars ee l4cnbrraHrrr, rpeAcraBJreHbr pe3ynbrarhl otpa6orrcrE crrcreMbr

noAXHra pa3prAa.

B rpeueu pa3Aene orplcaHbl Mero.qoJlorl4irecKrie Borrpocbr, cB.s3aHHibre c u3MepeHHeM 14

onrllMl,I3allueff raHrerpanbHbx xapaKTepr{crHK y3na BBoAa BH-lror{HocrH 6es pa3pfl,Ia u c

pa3ptAoM, a rarcKe rIpLIBeAeHbI ocHoBHbre rrapaMerpbr 3oH.qoB Jleururopa r.r Mero.r{t4K 3oHAoBbx

Itslrlepeuuft, I{crIoJIb3oBaHHbx Ang AI{afHocrpIKH nra3Mbr n BrI-IEcrotIHr4Ke LIrcHoB.

I4nrerpalrHiul ALIarHocrHKa y3na BBoAa B9-rrrorqnocrr4, BbrnoJrHeHHffr Ar.rccepraHToM,

noATBepAI{na Bo3MoxHocrb 3aMerHoro ylpouleHr4s KoHcrpyKrlr..rra MoAenu u e€ rroBbrrrreHHyro

eneprosSSeKTr.rBHocrb.

I'lcnomsoeaHnaf, n pa6ore aBToMarlr3r,rpoBaHHarr 3oHAoBaJr (craHrlr4s VGPS-12

o6ecnequsaet rIoBbIIxeHH)'Io rorrHocrb KJraccflrlecKr,rx 3oHAoBbD( ustrlepeunfi, Korophle

npoBoAxrcfl B pe)KI,IMe peiurbHoro BpeMeHn. f[zccepranry yAanocb pacrrrnplrrb o6lacru

npI4MeHeHI,Is IIHnI4HApI4qecKr.rx 14 rrnocKHx 3oHAoB Jlenrurcpa, a r{MeHHo npeAJroxr{Tb MeroAr,rKr{

I43MepeHI,Ifl TonuII,IHbI 3oHAoBoro cJros 14 Maccbr r{oHoB pa6ouero rasa. AsropoM rroKa3aHo, rrro

nJIocKI4e 3oHAbI B cocraBe LIMLITaropa np[rcrenoqHofo nJrocKoro 3oHAa obecneql,rBaror orlelrKy

nJlorHocrH t4oHHoro roKa Ha creHKy rroA rrnar]arculr,rM rroreguraaJloM, xaronoft flBJlrerc.rr

3Mt4 ccl{oHHrrft enexrpoA LIoHHo- onrIa.lecKoft cl{creMbr r.rcrorrHuKa HoHHoro ntfrKa.

B rrerBeproM pa3reJle npeAcraBJreHbr pe3yJrbrarbr zccneAo.BaHu{ [Jra3Mbr B

rasopasprAuofi KaMepe ncroqHllKa pIoHoB. llpoeeA€Huue 3KcnepraMeHTbr noKiraJrr{

noBbrrrreHH).Io paBHoMepHocrb rIJIiBMbr rrepgA SJIeKTpO,4aMI4 LIOHHO-Onrn.IecKofi cI4CTeMbI,

TIO3BOJII'IJII4 [peloKa3arb 3HarIeHLIr rrJrorHocrH ]roHHoro roKa Ha gMHCCr.rOHlFruft slerrpoA. 3rrE



pe3ynbrarbr 6ulu ucnoJrb3oBaubr B AalrsefirueM npil npoeKTr{poBaHI4I{ ycKopllTr3nbHbrx flrreeK

MoAeJrrr r4oHHo-orrruqecxoir crrcreMbr. Oqeriusat pe3yJlbrarbl, rlpeAcraBlteHHble B qerBeproM

pa3AeJre, cneAyer orMerlrrb Aeralrurrfi aHa;lru3 KoppeKTHocrLI BbIloJIHeHHbrx ltstvtepenuft.

1fqrsrfi pa3Aen Alrcceprarlr4rr nocBrrrleH rIoHcKy KoHcrpyKTuB.trbrx oco6ennocrefi

r4oHHo-orrrnqecxofi cucreMrl, no3BoJlrroUefi uuuulu.I3llpoBarb yron pacxoAl4Mrlcrl{ t4oHHoro

rryr{Ka, co3AaHr{ro oneKTpoAon u orpa6orKe xapaKTep[crl{K na6oparopnofi rrlo4enu LIcroqH[Ka

rroHoB c 3neKTpoAaMr.r l{oHHo-onrl4qecrcoft cucreMbl co UeneBbIMI,I orBepcrl4lrMpl, Koropble

cornacHo pac.rernrnrl pe3yJrbraraM AoJrxHbr $oplruponarr vonHufi n,yqoK c rlonyyrnoM

pacxoArrMocrrr rorep€r uenefi s 3-4 rpaAyca. I/rcnstrauut MoAeJIIa ua 6olrru<1ff naryyuHoft

KaMepe rroATBepAranlr [paB]rnbHocrb pacu€uroft rroAroroBKu LIOC I4 noKa3aJlu y:ryuueuurtft

nonyyron nonepeunoft pacxoAr4Mocrr4 r,roHHoro ryqKa B npeAenax 2-3 tpaAycoB npl{

rpaKTHrrecKu HyneBoM yfne pacxoArrMocTr.r uoHHofo [r{Ka BAonb IrIeneBbIX ornepcrnft vloc.

B rIeJroM Hcrrbrranvrr na6oparopuofi MoAeJrlr noKa3aJIIl ee noBbIIxeHHyIo

e$$errunuocru, rrro BecbMa BaxHo Anr yclerrruoro pelxeHl4t 3aAaq yBoAa o6rexros

KocMlrqecKoro Mycopa c feocrauuouapuoft op6nru.

[ocrouncrBa rr HeAocrarKn pa6orsr

,{ncceprarlus lI.E. \z[arrrspona;{BJrrercx 3aKoHqeHHofi paborofi, n roropoir npeAnoxeH r4

anpo6uponan Honrrft Bt{-[cro.{Hr.rK r4oHoB c KoHKypeHrnocnoco6HbrMr4 rrtrpaMerpaMra. Pa6ory

orJrr,rqaer 6omnoe BHr4MaHI,Ie K MeroAonofl4qecKl4M acrIeKTaM, aHaJrI,I3y KoppeKTHocrI4

r4cnoJrb3oBaHHbD( MeToAoB Ar{arHocrzKr.r nJra3Mr,r. Brraecre c TeM pa6o'.ra He ceo6oAHa oT

HE.IIOCTATKOB:

1. B pa6ore BbIrIoJIHeHo cpaBHeHr{e 6ar,auca MoruHocrr.r n paspa6arbrBaeMoM

AI,ICCepTaHTOM I{CTOlIHr.rKe UOHOB pr I{CTOirHr.rKe r[fra RIT. Buelrugg ueilb yKa3aHHbrx

I4crorrHI4KoB coAep)Klrr cr4creMbr corJracoBaHrdq pa3Horo B:ap.a. B cnsgu c grr4M BbrnoJrHeHHoe

cpaBHeHLIe [orepb Br{-rr,toquocru Bo nnerruefi uenrr npeAcraBnflerc . HeKoppeKTHbM.

I43necruo, uro e$SexrI4BHocrb 3HeproBKJra,qa B ura3My c noMorrlbro roro u.ulr r,rHoro ysna BBora

Br{-uorqnocrpl xapaKTepl,I3yercs gKBr.rBaJreHTHbrM corrporraBneHr,reM [Jra3Mr,r. flpe4craelgro 6rr

6olruroft I.IHTepec cpaBHeHue gKBr{BaJreHTHoro conporr4BneHns rrJra3rwbr, rrosdyN4aevroft

nlanapHofi asrenuofi c $eppzroBbrM cepAelrHHKoM, c roft xe BeJrurrr4nofi, no;ryreuuofi upu

sos6yx4eur.rr r{HAyKrrlB Horo p a3ps,ra coneHor4ruurHofi anrenuofi RIT.

2. Pazpa6oraHHar 3oHAoBat MeroAr.rKa orrpeAeneHr4fl. Maccbr r,roHoB ruoxer rrpeAcraBnfiTb

I{HTepec rlrfl rnaruocrl,IKr.r rrJriBMbr cJroxHbrx, xI,tMI,IqecKH aKTLIBHID( ra3oB. B 4ucceprauur



oTcyTcTByeT orIeHKa rrorperrrHocTlr MeTOAa, ero qyBoTBHTeJIbHOCTII K I,BMeIIeHIIIO CpeAHero

MACCOBOTO COCTABA IIOHHOft KOMIIOHEHTbI IIJIiilIMbI.

3. B pa6ore rrplrcyrcrByror norperrrHocrr4 B o(bopMreHun AI{ccepraULIIl, I4IIorAa

Kypbe3Hbre. Tarc, B ALIccepTaUIlLI IoBopLITcg o6 <sleKTpoAI4HttMLIKe gneKTpoHD).

4. B pa6ore t,rctronrsyercs 6olrruoe KoJr]rqecrno a66penuarpo 3arpyAqsloultrx qreHI'Ie.

I{enecoo6pasHo 6lrrto 6rr cnecrrn a66penuaryp6r B orAeJlurrrft crrllcoK H IroMecrI,ITb I,Ix B HaqaJIo

pa6orrt.

B IIeJIoM orMerreHHbre HeAocrarKr,r He BJrr{tror Ha o6rqylo noJloxl4TpnrrHflo oIIeHKy

Ar{cceprauuonnofi pa6orur. ,{raccepraqus lI.E. Mauepona .ffBr.fferc.f, 3aKoHr[eHHofi uayrHo-

rnanu(puraqr.rouHoft pa6orofi, uocBrrrleHuoft pa:pa6orKe r.rcrorrHr.rKa rioHoB Ha ocHose BrI-

r,roHHoro ABr.rrareJrr An-rr 3aAaq yBoAa KpynHoMacurra6noro Mycopa c fCO. ,{raccepraqur

HanucaHa Jrorlrqubru, scHbrM fl3brKoM. Anrope(pepar npaBr{nbHo vr noJlrxo orpaxaer ee

coAepxaHrde. Pesyrlrrarrr ony6nrrKoBarrhr s 2I ne'aarnofi pa6ore, B Lrx rrr4cre 5 crarefi s

pelleH3r,rpyeMbx HayrrHbrx xypHanax r{3 crurcKa BAK.

llpegcranneHHar pa6om coorBercrByer rpe6oBanu.rrM BAK PO, fippA'bffBJrrreMbrM K

KaHAr.rAarcKr{M Ar,rcceprarlurM, a ee aBTop 3acJryxuBaer npncyx,qeHus eMy yueuoft creneHr.r

KaHAI4Aara rexHuqecKzx HayK rro cfleqr{aJrbHocrr4 05.07.05 - <Tennonbre, g[e](TpopaxerHbre

ABUraTeJIr4 H 3HepfOyCTaHOBKr,r JIeTaTeJIbHbX arrlapaToB).
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