
Ha l$

l-ocy4a pcree H H aq Kop no pa qt4c no KocM t4L{ecKo i Aefl Ten bHocrt4
<<Pocxoclvtoc>>

<Degepanuuoe rocygapcrBeHHoe yHhrapHoe npeflnphslile

" I-OCyEAPGTB E H H bl 14 KOC M 14 t{ EC Kt4 lrl
HAyqHO-flPOil3BOECTBEHHbI[A qeHfP uuenn M.B. XpyHJ4TIEBA''

" HAyr{ H O-14 C Cn Efl O BATEfl bC K nn nHCT H TyT
KOCM14L{ECK14X C]4CTEM rarvreHr A.A. MAKCHMOBA" -

Qunuan Oryn "[KHf1l_.[ ranr. M.B. XpynraqeBa',
yn. M.K. Tnxonpaeoea, A.27, narxpopafrou tO6uneraHurra, r. Kopon€a, Mocxoacxaq o6nacru.1 41091.

ren' :  (498)300-2910, $axc: (498)300-2901, e-mai l :  info@niiks.com, http: / iwwrv.khrunichev.ru
o Kn o 47 403 1 65, O l-PH 1 027 7 33 1 98090, 14 H H/K nn 7 7 30052050/50540200 1

Vuenouy ceKperapro
Ar{ccepTaquoHHofo coBeTa

4 2 1 2 . 1 2 5 . 0 8
A.r.H., uposeccopy

IO.B. 3yeny
125993, r. Mocrna, A-80, fCfI-3, Boroxonaivrcroe

rrrocce, 4.MAI4, Y.reuHfr coBer

Ynaxaeuufi IOpufr BnaAurvtrponuu !

Brrcrrraro Bavr or3brB Ha anrope$epar .{ucceprarlzoHHofi pa6oru

Maurepona llasra EsreHresn.{a ((Pa3pa6orxa KocMr{rrecKoro r,rcroqHuKa r,roHoB Ha

ocHoBe BblcoKoqacrorHoro r4oHHoro ABr4rareJrf,> [o clequaJrbHocr]r 05.07.05 -

<<Tennoeue, gneKTpopaKerHble ABurareJrlr h oHepfoycraHoBKrr JrerareJrbHbrx

allraparoB)), upeAcraBrennofr Ha cor{cKaHr{e yueuofi creneHlr KaHAr.r.qara

TexHHqecKHX HayK.
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OT3bIB
Ha aBropeQepar Allcceprauuounofi pa6oru

Maruepoea flaua Enlenresz'ra

<Paspa6orKa KocMlrqecKoro HcrollHr4Ka uoHoB Ha ocHoBe BblcoKoqacrorHoro

r.roHHoro ABI,IraTenf,) IIo CleqruUIbHocTI{ 05.07.05 - <<Tenlonue,

3JreKTpOpaKeTHbre ABufaTeJrLr I{ SHepfoycTaHoBKI4 JIeTaTeJIbHbIX a[[apaToB>,

rrpeAcraBlenHofi Ha coucKanue yreuoft crerleHu KaHAnAara rexHLIrIecKLtx HayK

B [ocneAHee BpeMr Bce ocrpee Bcraer Borlpoc, Kacaloulrll{cfl

oceo6oxAoaufl. oKoJro3eMHoro upocrpaHcrBa or KocMuqecKoro Mycopa. 3a epy

ocBoeHr{.rr KocMoca B groM npocrpaHcrBe cKofr}IJlocb donuuoe KoluqecrBo KaK

MaJro-, TaK vr KpynHora6apururrx o6reKros Mycopa. Oanofi v3 nav6olee

nocrpe6oBaHHbrx op6rar flBrrflercfl. reocrarluoHapHa.f, op6nra, Mecra Ha xoropofi

pacrpeAeJreHbr MexAy p€BHbrMr{ focyAapcrBaMr{ r{ oxpaHf,rorcf, MexAyHapoAHbIM

npaBoM. B pa6ore 6rlr.a paccMorpeHa 3aAarra co3AaHr4.f, LrcrorrHrrKa I4oHHoro

lyrrKa Ha ocHoBe TexHoJrofHI4 r4oHHofo ABHfaTenf, Anf, 3aAaI{ yBoAa

KpyrrHora6apuurux o6rexros Mycopa, nos4eficrByr na Hero rr1nrKoM r.roHoB c

paccrosHus 30 - 100 MerpoB. ,{u peurenvfl, rarofi 3aplaqu o6H.rHHe r{oHHbre

ABLIfaTenH He fo.q.f,TCs, AalKe HeCMOTpT Ha TO, qTO yfoJl paCXOALTMOCTI'I IIrIKa y
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cocraBJlter 13 rpa4ycoB ra 6oree. llepe4 AuccepraHroM crorJra croxHaq sula'ua

co3AaHlafl HcroirHlrKa c lonyyrnoM pacxoAuMocrr{ MeHee 6 rpaAycoB. Tarnvr

o6patou, AI4ccepraIIHoHHas pa6ora Malrepona llasra Enrenresuqa rocBrrrleHa

AKTYiIJIbHOII TEME.

HayvHar HoBI43Ha pa6oru 3aKrloqaerc{ B paspa6orKe BbrcoKorracrorrroro

IICTO'{HI4Ka I4OHHOfO nvqKa HA OCHOBe

orJlr4,Llarouuitcx rIJIocKt4M rlHAyKTopoM

TEXHOJIO|I4I4 14OHHOfO ,IIBI]|ATEJI'.

c Sepprzronrrnr cepAerrHlrr(oM,

Mer€ulJlHtlecrofr ra3opa3p.{AHofi r<avrepofi (fPK), uleresofi r4oHHo-onruqecxofi

cucreuofi; xoroprrfi o6laAaer srrcoxoft oHeprerr,rqecrofi eQ$exrranHocrbro u

MELJIbIM n0nyyfnoM pacxoAtrMocTlr HoHHofo lyrrKa, yfon pacxoAr,rMocTr4 B

sKcuepuMeHTax He npeBbrcutt 2,5 - 3 rpa4ycon.

[uccepraHToM 6rtn [peAno)KeH cnoco6 rzHTerp€rimsofi Ar4arHocrzKLr

ra3oFa3p.[AHoro y3JIa, uosnolffotqufr leranI43r4poBarb 1atartc Brl-ir,roqnocrr4

I4crorIHHKa H BblqBurb KarlecrBo rexHI4qecKI,IX peue.uufi u HcIroJIHeHI,Ifl []cex

3JTeMeHTOB f a3 Opa3pf,IHofo I4CTOT{H HKa rrJla3Mbr.

B xoAe ALIarHocrHKIl JloK€urbHbrx [apaMerpoEr rrJra3Mbr B fPK 6l,uu

rlpeAnox{eHbl ptA HoBbIX MeroArrK: :ou4onrrfi cnoco6 H3MepeHrafi uaccu LroHoB

IIJI€I3MbI rI TonuII.IHbI 3oHAoBoro cJlo.fl B HeBo3Myuleuuofi MaKcBeJIJIoscxofi nna3Me;

cnoco6 u ycrpoficrBo Ant oIIeHKI4 IrJlorHocrur r4oHHolo roKa Ha gMr4ccuourrrrfr

sneKrpoA (33) HoHHo-orrlt.lecxoft cl4creMbr (I4OC) zcrorrHuKa HoHoB; rprErepr,rfi

oueHKI4 coorHorrreHvrfl pa3MepoB co6uparoqeft t[oBepxHocrr4 3oHAa H

rloBepxHocrl4 3oHAoAepxareJlf,, rlo3Bolfforqufi cHI,I3LITI norpelrrHocrb r43Mepegufi

3oHraMr{ Jlenruropa; npeAnoxeH cnoco6 Konuqecrnr:suofi orIeHKr4 6rusocru

3Kcnepr{MeHTa^[bHofr nra^:rrarr K MaKcBeJrroscKofi cpeAe.

r4oc co uleneBbrMl{ orBepcruflMu B gner(TpoAax, rro3B oJruracQoprrarapoBarb

rrvnonra4nrrfi

npr4MeHr4MOCTb

o6r€nra. Z:ueperu4e pacxoAkrMocrr{ r4oHHoro ,'yqKa ,,o

14 crercn.sHHofi uuureHeft [oATBepALrno xopouee

nyqoK c M€uIhrM yrnoM pacxoAuMocrq\ rrro o6ecne.{raro

r'rcroqHl4Ka ilnfl perxeHl4r KOCMtrqecKux 3a$aq 3a cBer srrcoxofi
crerleHl4 paBHoMepHocrlz rIJIa3MeHHoro o6pasoranar BHyrpr4 ra3opa3pf,AHoro

cJreAaM 9po3r{kr rzraHonofi

OofJracue pacrreTHblx U



sKonepHMeHTarrbHbrx AaHHbrx.

[ocronepHocrb nonyrIeHHbIX pe3ynbraroB, HayqHbrx noloNeHnfi kr

cAenaHHbIX BbIBOAOB AOCTI4fHyra KaqeCTBOM MeTOAr4qeCKr4X IOAXOIIOB,

e S $ e rrranHo crbro krx p eanrvrcar\vrv, c oruracn eM o Kc[epr4]deHT€urbHbrx 14 pacv€ruux

AaHHrIX, a raKxe Herlporl,IBopeqlrBocrbro nonyqeHHofi rauQopvrarJuru c AaHHbrMr4

ApyrHX aBropoB.

Pa6ora rrMeer BblcoKyrc npaKTlrrlecKyro r.r reoperllqecKyro 3Haqr4Mocrr,. B

xoAe paboTbt 6sna pa":pa6oraua KoHcrpyKrluf, ls66rpzrropHoro LrcrorrHrdKa c

MeraJrJrr{qecroft rauepoft, o6ecnequnaroulefi e0S,errzBHyro Ar.lafHocT.aKy

CC AABNEHLI'.rroKuurbHbrx [apaMerpoB rrJra3Mbr kr BO3Mo)KHOCTb KOHTpOn.rr

['IcromsoBaHze uJlocKoro I4HAyKropa c SeppHToBbrM c)epAeqHr4rcou o6ecnequJro

[oBbIIxeHHyro sneproeQQerrzenocm I4cror{Hr'rKa u pirBHoMepHocrb nJra3MbI B

fPK.

Paspa6orana H pe€ulu3oBaHa MeroAr4Ka r4HTerpanruofi Ar4arHocrr{Kr{

Br{-r'rn4yKIIIroHHoro rul3opzl3ptAHoro y3JIa r4cror{Hr4Ka r.rr)HoB, Koropa.f, rro3BoJrr{Jra

oIIeHI4Tb efo KOHCTpyKTI{BHbIe lapaMerpbr, oxapaKTepLr3oBarb coBeprxeHcrBo ero

KO H CTPYKIJLIVI H CXEM O TCXH HKII TIKIHII.y' 9N E KTP O N I4T AHUfl P AgP fl AA.

llpone4ena ALIarHocrHKa noKaJlbHbrx [apaMerpoB rrJra3Mbr s fpK, Bbr-f,BneHa

BbIcoKa-[ crerleHb paBHoMepHocrH rrapaMerpoB rrJra3r\,{br B fPK. ycrpanenue

BJII4-[HI4e pa3Mepa 3oHloAep)Karer.q no3BoJIr{JrO rroBbrc?trb ror{Hocrb r43Meperrufi

nJrzBMeHHbrx napaMeTpoB.

O6ecneqeHa Bo3MoxHocrb 3oHAoBbrx nsvepeulrfi ToJrrrlprHbr 3oHnoBoro

cJIofl vr Maccbl HoHoB rIJIa3MbI Anfl KoppeKTHoro nrr6opa soH4onofi Teopr{r4,

r4cnonb3yevrofi Anq r4HTepnperarlun pe3ynbraroB r43Mepenufi .

flpe4noNeH 14 anlpo6zponaH cuoco6 u ycrpoitcrBo AJrf, orIeHKr4 [norHocrr{
I{oHHoro roKa ua 33 VIOC. Taxoe ycrpoficrBo oqeHb cr4:JrbHo yrpoqaer npoqecc
[onyqeHl4t pacllpeAelrelfl.krfl rlnorHocrr{ HOHHO|O TOKa C TOrrHOCTbro nopf,Axa30 yo.

frasurrr4 pe3ynbrarou pa6orbr craJra [paKT'qec*a.,, peaJr LrcarJuu MoAeJrr
rBl{rareJlt c KIHHOBLIAH6IM IIytIKoM, o6ecre.{aBaloulr4M pacxoAlrMoarb MeHee
3 rpa4ycoB noreper uqenefi.



B ra.recrBe 3aMeqaHr4r MoxHo orMerkrrb cneAyroqee: He [oHsreH pzcyrloK

7 ua tucre 18 anrope$epata. He yrasaHbl pa3MepHocrll usottuttui,r pacnbulerll4s

creKJra, a 3HarreHlr-f, pa3MepHocTH rroBepxHocTl4 cTeK.lIa IIo oc'IM x u y AonxHbI

6rtrl YKa3aHbI B MM.

CAeraunrte 3aMer{aHl4t He cHl4xalor BblcoKofo Ha) {Ho-TexHl{qecKoro

ypoBH{ BblrloJlHeunofi pa6orbl.

PeqeusupyeMar Arrcceprarlr4oHHa-rr pa6ora yAoBnerBopf,er BceM

rpe6orauuarrl lloloxeuus BAK o noprAKe npucy)KAoanr. yrleHblx crenenefi,

npelb;rBnreMbrx K KaHAr{AarcKHM Ar4ccepralll4f,M rlo crelllaanbHocrl4 05.07.05 -

<<Teulonrre, oneKTpopaKerHhre ABr,rrareJrur v gHeproycraHoBKLr nerareJlbHblx

arruaparoB>), a ee aBTop, Maurepon llaeer lBarenrenuu, 3acJryxrr,rBaer

rrpr4 cyxA eIII,Ifl cTeleHr4 KaHAr4A aTa TexHr4rr e cKr4x H ayK.
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