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Kpyruona Kupu.n.ra llropenuva

OAEJII,IPOBAHI,IE TCITOQU3I.IqCCKI{X NPOqCCCOB B BbICOKOqACTOTHOM IIOHHOM

e), npe.qcraBJreHH)'Io Ha coucKaHr,re yrreHofi crerreHl4 KaHAr4Aara

xHrrqecKprx HayK IIo cnequaJrBHocTr4 05.07.05 - "TenroBbre, gneK'rpopaKerHbre

I{faTeJII4 I4 3lreprOycTaHoBKI4 JIeTaTeJIbHbIX a[[apaToBrl

l. Arcrya.nrnocrb reMbr uccflelosaHr.rfi .

3nexrpzvecrrze paKerHbre ABr.rrarenr{ (3P{) ucnonl3yrorcr s KocNaa-recrofi

xHriKe, Haqr{uax c 70-x roAOB IIpOIIJIOTO CTOJIeTT.IJI, AJrr KOppeKrILIu 14

r4rru3ar\vltr op6uTrr r.cKycarBeHHbrx cIIyrErIKoB 3erunra (I4c3). B cccp u

an uau6olturee pacnpocrpaHeHze IIoJirILIJILI ABI,IfaTeJIbHbie yCTaHoBKI4 Ha

re ClI,{, TaK KaK gTor rr,r[ 4rnrarelefi o6la4aer Har4Menruet uesoi rsru
JICKTPI4qECKA{ MOUIHOCTb, NOTPE6JI'EMA' ABI.IIATEJIEM, OTHECCHHAq K BEJIIIqI4HC

). flo uepe pa3Burrtfl xocl,rpr.recKofi TexHr4Kr.r MoulHocrb r,rcrorrHr4 KoB

exrpllvecr<ofi 3Hepfrir4 Ha 60pry KA eospacraer. B Hacrosiqee BpeMf oHa

20 rBr Ha raK H€l3brBaeMbrx rrxeJrhrx l1tC3 u nporHo3vpyercs

uefitlzfr ee pocr ao 50-100 xBr. {nr KoppeKr{r{u u cra6urusa\nz op6uru
zc3 snerrpr,rqecKfie pa*erHbre ABr4 rareJrr.r AoJrxHEr o6raaa* BbrcoKr,rM

errbHbrM rzMnyrrbcoM (25 - 30 ru/c).

B nocne4nee Aecrrrluerr4e gJleKTpr,qecKr,re paKerHLre ,4Br'fareJrr{ craJu4

EH'T'C' B KAqECTBC OCHOBHOTO UCTOI{HI.IKA Tfl,ILI AIIfl MCXNJIAHCTHbIX

ETOB I,I IIOJICTOB B ,UAIbHI4ft KOCMOC. B grOU CJI}'qAC YAErrrUrTfi iIMIIYJIbC T,rI4

.{ 4onxen 6rrrr (30 -50) ru/c u 6oree. Kpolre roro, conpelteHurie op[
ooJraAarr BbrcoKr{M roe$$r.rquenroM [oJre3Horo getcrnur (KIID u

Irrr'rM pecypcorra. 3rarra rpe60nanrxv yAoBnerBoprrcT r4.H'bre .qB'rareJrr,r
. B Pocczr orfi ABurarerrw paspa6arrtBarorc, s nil_l Ofyll <Ifenrp

t.t s Htr4tr4 IIMD MAI4. B I{eurpe Kelguura pa:pa6aruaarorc, r.rouHbre

o6u-(t4t4 0f AE"it llAti
8x.



nocrorHHofo roKa (I44lT), A B IIWI |IMM MAVI

coKoqacrorHbre rzoHHbre ABrrfareJrrz (B.il,ID. llpu pa:pa6orre orr.ix

er4 BaxHo 3HaTb BeJrr4qrrHy TeMlrepaTypEr n ee pacnpeAeneHtre B

e yxe Ha srarre npoeKrr.rpoBaHr{r, 3ro suauNe oco6enno ueobxo,ur,rrr,to

npaBraJrbHofo uu6opa KoHcrpyKTr,IBHbrx napaMerpoB gJreKTpoAoB r4oHHo-

nraqecxoft cv cTeMbI (LIOC). llosronry co3AaHve Mero.qr,rKr4 pacr{era

MneparypHbrx noreft s Btil4A Ha ocHoBe MareMarrrqecKofi renrosoft Mo_rreJrr4

BecbMa axryalruoi. CosAaHue taxoil MeroALrKr4 no3BojII4T

qI.ITe.[bHo coKpaTLIrE pacxoAbr Ha pa:pa6orxy B.il,IA.

2. Crenenr

noueH4aqufi,

OOOCHOBAHHOCTII HayqHbrx

cQopuy.nupoBanHbrx B

o,I(eHl{f I BbIHOCHMble HA 3AIUIITV:

.Eanagcosat Mo.ueJrL rrra3MoQu3rz.recKr.rx flpoqeccoB, o6ycloaleuurrx
ouusaquefi pa6overo reJra B caMocTo{TeJrbHoM T.IHAyKIIAOHHOM pa3prAe,

KJrroqaloulat asarzuo4eftcru{e qacrI4II: lIoHoB, gJieKTpoHoB a doronoe c

eMeHraMr{ KoHcrpyKrlr.rr4 B9I,I.{ C pa3Jrr4r{HbrMri $asilvecrrzva csoftcrgai\4r.1.

'Ten:roeat MoAeJI6, olpeAensrouarl cBt36 TelJloBbrx noroKoB Ha [oBeDxHocrt4

ofr xauepu (fPK), oullccr4oHHoro (3O) u ycxoparoqero (yD)
eKTpoAoB c r,rHTetpurnbHbrMr4 xapaKTeptrcrr,rKaMv Br{l1A

. Tenroear pacqerHaf MoAeJrb BqI4A, AorrycKapr{a{ nocneAoBarenbHoe ee

oxHeHi.Ie [yTeM [oBbrrueHr{s ypoBurr AeraJrr,r3arlrlr.r o6rerra c rone'+roi qelrro

KoMlbrorepnoro o6terra r< paspa6orannofirO NPI4OJIIIXCHIi'I

u.recKofi MoAeJrr,t, a npr4 co3AaHr.ru ,ra6oparopnofi tro4e_nu H K peaJrrHoMy

KTY.

Mero4ura gKcrrepr,rMeHraJrbHofo a3MepeHr.rr reMleparypHbrx noreft eo

CIIIHI,IX sJICMEHTAX KOHCTPYKIII4I4 BI{I4! C UCIOJIB3OBAHIiEM TENJIOBI,I3ODA.

[ttt COCTABJIEHI,I' 6AIATTCOEOfi MOACIU TCIJIOBbIAEJIEHI4'I B 3JICMEHTAX

HCTPYKIII{IZ ABI{TATEJI' ABTOPOM AHCCEPTAIIPII4 TIIIATEJIbHO NPOAH'UII43IZPOBAHbI
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Qusavecrue npoqeccbr a (fPK). 3ror auarus rro3BoJrr4Jr oflpeAer,rrlTb nJ.rorHocrb

TCII.,'IOBEIX IIOTOKOB HA CTCHKLI fPK, 33 U Y3 rrO BCJIIZqV HC NJIOTHOCTI4 TOKA

I{OHOB I{ 3JIEKTPOHOB HA YKA3AHHbIE sJICMEHTbI ABV IATEI' iA SEII4qUHOI

reMneparypbr 3neKrpoHoB s fPK, Tqaremnuft aHaJrI,r3 $ZSUVeCXIX npoqeccoB

IPK gearare;u rocJry)KuJr naAexnofi ocHosofi Anr paspa6orxu ren-rrosofi MoAerr,r

BIIIIA. B srofi MoAeJrrz ycraHoBJreHa cBr36 MexAy Br{ laorqnocrbro pa3prAa,

TOKOM IIyqKa r,roHoB r.r3 ABr4rarers u cpe4nefi rerrrnepa:rypofi gJreKTpoHoB s fpK.
Tor nyvra u Bg nrorquocr' 3aAarorc-s B TexHr4rrecKoM 3aAaHLrr{ ua pa,spa6orxy

ABI{rareJIt' TeM[eparypa sneKTpoHoB onpeAenterct no ypaBHeHr{rc coxpaHeHr4q

3HEPN4I,I. TATOfi NOAXOA [O3BOIqCT OIIPEAEJII4Tb NJIOTHOCTI4 TEIIJIOBbIX TIOTOKOB B

KOHCTPYKTI,IBHbIC Y3JIbI ABI{IATCJI'; fPK, 33 U Y3 C AOCTATO'THOi TOI{HOCTbIO.

Be*'r'''Ha srr,rx rroroKoB orrpeAenrer reMneparypy yKa3aH'brx 3JreMeHToB.

9ucreusrte pacqerbr 6Hru sHnor'e'br c noMou,lbro rrporpaMMHofo KoMrIJIeKca

ANSYS' HAAE)KHOCT' KOTOPOTO HE B'I3'IBACT HI{ KAKIZX COI,tHEgUfi. AETOPY

ALICCEPTAIT'4U YAAJIOCb AOBCCTI,I AJII4TEJIbHOCTb PACqETA AO ABYX qACOB 1IYTEM

coKpaqeHrzr fiqeeK crrera. ocHosofi AJrr gTOrO fiocnyxr4no oflpeAeneHr]e pa3MepoB

o6nacr:eft c MaJro rz3Meuxrorqefi cx :revneparypoil.

Ans gKclepr4MeHTaJrb'oro onpeAereHus reMneparypbr 6'n ucnoJrb3oBaH

TerrroBr43op. Buno ycraHoBJreHo, qro 1rrfr olpeAereHr4.,r reMneparypbr c

Tor{Hocrbro MeHee 50 neo6xo4ulrao LI3MepeHIze creneHl,I qepHorr,I

HerrocpeAcrBeHHo r43foroBJreHHbrx 4era,refi. [:rx fpK MeroAr4Ka onpeAeneHri,

creneHr'r qepHorbr 6rrna pa^:pa60rana. o60cnoBaHHocrb noryqeHHbrx pe3yJrbraroB

loATBepxAeHa TepMonapHbrMr4 r,r3MepeHr4fi Mrz.

3. {ocronepuocrr, r{ HoB[3Ha EccJreAoBaHrrq, loJryrregHbrx pe3yJlbraroB,
BbrBoAoB rl peKoMeHAaqufi, cQopuy.,,rupoBaHHbtx B Anccepraqr{fi.

HoerzsHa pa6orrr cocror,rr B ToM, qro s poccurr HayqHo o6ocnoBasHoi
MCTO.4I4KI] PACqETA TCMNEPAT}? B sJICMEHTAX KOHCTPYKIIIZI4 BIILIA HE

cyx{ecrBoBano. Aeropy Ar.icceprar{fir4 yAanocb co3Aarb raKyro MeroAr4Ky.
?



AOCTOBepHocTb [onrreHHbrx pe3ynbTaToB roATBepxAeHa nprMbrMrz
r'r3Mepe'r{'rMrr reMrreparypbr fpK AB'rareJrr. pacxoxgenrze usuepenuoft
TeMleparypbr t4 TeMneparyphr floryr{eHHoft n pacvore He flpeBbrrxaer 5%. 3ro
O6CTOTTEN'CTBO YKA36IBAET HA TO, IITO TIPCANOXEHHilI METO.IIHKA MOXCT

I4crroJrb3oBarbc.a npu pa:pa6orxe BgI4n.

4' 3Ha'ruMocrb A.,'rq HayK[ r.r [paKTr{Kr rroJryqe'Hbrx aBTopoM pe3yJrbraroB.
llparruvecxax 3Haqr4MocTb pa:pa6oraunofi aBropoM pacqeTHo-

excnepuueuraarHofi MeroAr4 Kr4 orrpeAeneHr.r, TeMleparyp B gJreMeHT€x

KoHcrpyKIII{Ir ABurareJlt cocrol{T B ToM, iITo c ee lloMorllbro MoxHo orIeHIzrE
reMneparypy naz6oree Hafperbrx gJreMeHToB VIOC, a r,rMerruo pacnpeAeJreHrre

TeMfieparyphl B gMLIcct4oHIroM gJreKTpoAe I4 ycKoprroqeM gJIeKTpoAe yxe Ha 3Tale
npoeKrr{poBaHrzr B\*ry,. 3ru AaHHbIe no3BoJlrlor 3HaqI4TeJrbHo cHr.I3Iir6
croaMocrb paspa6orxv, TaK KaK npu co3,qaHar4 onbrruoro o6pa:qa B[II4[
YMCH'IIIACT qIZCJIO 9KCIEPAMCHTAJIbH'IX IrOAErrCft ABI4IATCJ'I, 14 BPEM, HA I4X

I{CCJIeAOBaHI,Ie.

5' Konrcpernbre peKoMeHAaIr[u uo ucrloJrb3oBa'firc pe3yJrbraroB r{ BbtBoaoB

AnccepTarlI{u.

Pesynrra*r pa6orrt peKoMeHAyercr r{cloJrb3oBarb flpu paspa.or:re JrerHbrx
o6pa:qoa 3P{ na ocHoBe BrII4[ c yAenb''rM r4MrynbcoM en,ue 30rlur/c s fHLI
(Dfyll <I{eurp Kerguura>, @fEOy BIIO <Mocroscxrfi rocygapcrnenHufi
yHr4Bepcr4rer r4MeHa M.B. JloMoHocoea>, @fBy <HauuoHalrnHi
IrccrieAoBareJrtcxufi qeurp <<Kypvarorcxui r.rHcrr,rryr>, (Dfyll OKE <(Daxea>.

6. Oqenra coAepr(anufl Arrcceprarl[[, ee 3aBeprrreHHocrrr.

Pa6ora lpeAcraBnser co6oi pyronvcr o6lerr.rov 143 c:rpanuqri ner{aT'oro
TeKcra, BKJrroqar 74 pucyuxa, 16 ra6nuq, a TaKxe crrrjcoK utrupyetrofi



Jll'ITeparypbr, coAepxaqr{fi 85 HazNreHosawuk. o],jta BKJrroqaer e ce6l anegenue,

ilerblpe pa3Aena' 3aKJrIoqeHIre, a raKxe cnvcoK u cnoJib3oBaHHbIX ucToqHuKoB.

Bo BBeAeHr4t4 npLrBoArrrcr o6ocHosaHae a*TyaJrbHocrr,r reMarrrKr4

Ar4CCeprarIrloHHOrO pIccJIeAoBaHI{fl, KpaTKOe oIII4CaHI4e

9KCIIepI4MeHTanbHofo I,I pacqeTHo-TeopeTllqecKofo t4ccIleAoBaHI,L

rpobretmr

flpoqeccoB, rrporeK€rrotqux rrpzl pa6ore B{IIA. OnzcHeaerc.{

pa:pao0rairuocrz ras6paHuofi relrLl, sopvyrlzpyrorcr rleJrr.r u 3ara.tlu, HayrTHaA

HOBI'I3Ha' TeoperrzqecK€ul pI npaKTxirecKar 3HaEIr,rMocrb pe3yJrbraror pa6oru,

MeTOAOJIOTUTI r,I MeTOAbr Ar.rccepTailr4oHlroro i4ccJre.qoBaHr4r,

BbrHocr4Mbre Ha 3aulr,rTy, AocToBepHocTL [O,rryqeHHhrx pe3yJibTaToB,

BHeApeHr4e pe3yJrbraroB pa6orrr, luqnufi BKJtaa corrcrareJ,rr.

cBeAeHr4q o6 anpo6aqrzu pa60ru u ny6tuxa4usx aBTopa, r.r3Jrafaerc, o616rr,r r.r

crpyKrypa Aucceprarlprr4. B rIepBoM pa3AeJIe OnI{CbIBaIOTC' TexHIITIeCK[e

xapaKTepI4crLIKI4 H3BecrHbIx BYI4,{, ux npeuMyqecrBa u HerocrarKx [o
cpaBHeHIlIo c 6onee pac[pocrpaHeHHllMl4 r4oHHbrMr4 ABrzrareJrrMr4 Ha locrornHoM
rore. llpueoAltrcr onucauze reuo$a:uqecKrrx [poqeccoB, rrporeKarotur4e npr4

pabore ABr'rrarer.s B pa3r{r{Hbrx y3rax ero KoHcrpyKrlr{[. rlpano4urcr o6sop

TelJroBbrx flpoqeccoB a Br{I4{. Bo aroporrr pa3,qene [pr4BoAr4rcr r.r3JroxeHr4 e

paspa60rauHoft rennosofi pacveruofi MoAeJr, fipoqeccoB. B nto4errz npri'rro, rrro

rrepeuoc reflJra B KoHcrpyKrIZu B.[,IA ocyulecrBrrercr
TerlJrorlpoBoAHrru cuoco6oM, a raKxe qepe3 KoHTaKTHbre

Onpegelxrorcr BbrpaxeHr.rr AJr{ TeruroB'rx noroKoB rz3 rrJra3M'r pa3pfl,.a, r,rAyque
HA NOBCPXEOCTII PA3JII,IqHbIX SJICMCHTOB BIIUA. B PA6O'[E qUCJIEHHbIM O6PASOrr,r

ONPCACJI'}OTC' TCMIIEPATYP'I B ,JICMEHTAX KOHCTPYKIIIIU BgI4[ NY'CU PE,'EHI.S
ypaBHe'r'r renJronpoBoAHocrr4, 3alr4 car{Horo a sopve ypaBHeHr,r, Ilannaca.
ocnosHrrN{z [apaMerpaMa a npeAraraelrofi TelnoBou MoAe,rrI4 rBJlriorc,
3Har{eHI4r gao.{zMofi BV lrorqnocru u I{.HHO.O TOKa r.r3 ABr,rrareJrr. 3TO gHSnaHo

TEIIJIOB6IX

CTEIICHb

NOJIOXEHI4.fl,

pearv3ar]'uA u

coo6qatorca

cyuecTByrotqHx pacqeTHbrx TeuroBbrx

3AAAITU TCIJIOBOTO MO,4EJIAPOBAHI4'I

uo.qe,rei. (Dopvynupyercr nocraHoBKa

r4 gKcnepIZMeHT€LIIbrIOfo r4ccJrenoBaHr4'

nr{r4cTbrM pl

coIIpoTrrBlieH14r.



TeM' rITo, KaK [paBr4no, oHrr 3aAarorcr npr{ pa3pa6or*e BTII,IA. Kpoue roro ox'
Itoryr 6uTI, Ir3MepeHbr npz orpa6orKe .qBr{rareJrr. B pa:4e:re rrpLrBor.flTcrl
pe3yJrbrar pacr{era reMneparyp B MOAeJTbHoM ABr4 fareJre Bril4A - 16. Buno,rueria
cepur pacqeroB reMrreparyp B MoAeJrbHofi Koncrpyrrlr{rr 8r{14A_16 c qenlro
oooc'oBaHr{r ynporqenraft r,r 

^0uyiqenzfi 
pacueruofi MO..eJrr4, CAera'Hbrx nn,

Bo3MoxHoro 6olulero corpaueHr4, o6telra cqera. B rperreM pa3Aene
IIpI'IBOAtrct pe3yJiETarLi pacireroB TeMneparypHbrx nonefi B TerIJioBEIX MOaeJr{x
pa^:pa6ar'naeMbrx B HI4I'I IrM3 MArl rpex ABr,rarenefi Bgz.{ pasHoii
MOrrIHoCTr' c ArraMerpaMrr r{oHHoro nyvxa g, 16 u 4g cv. yncrennrre pacqerbl
TeMrleparyp B ABl4fareJrrx no3BoJrHJr4 0:rpa60rarr pacirerrryrc MOAeJ,rb, u
onpe'qenr'rrb npeAeJi'Hyro Beralrr4 Hy Bg naour'ocrr4, ,,pu xoropofr B Kar{ecrBe
Marepr{aJra gJreKTpoAoB I40c voNno ucrroJr*3.Barb rnranoarr[ cnnae BT1 _ 4.
Paccqr.rrannrre npoSunu reM[eparyp rlo paAaycy 4lr-f, 3O a y3 ucnolmoB.urr4cb
AJit peuerr{r repMoMexan[.Iecrofi 3aftavu

paspa6orxe s MAtrI yK,BaHHbrx 4rrzrarelefi. B
renJrosofi pacqer AJUr ABurareJrrnoft ycranorKr4 Ha OcHoBe BriI4,{ c rr4aMerpoM
nyvxa 8 cM, [JlaHLIpyeuofi 4na npl4MeHeHr4t B cocraBe KocMliqecKoro alnapara.
rpore4eHurre pacqer'I [oKa3aJrIr, qro npeAJloxeHr{ar MeroAIrKa onpeAereHl4,
TeMneparypHblx nolefi B s.rreMeHTax B'[,IA BIIOIHe npLIMeHI,IMa !.,Irs
onpeAeJleHlrt reMneparyp6l 6rioroe, r4g Koropbrx cocrour ABHrareJrbHa,
ycraHoBKa' B veteeprou pa3Aene flplrBoAlrrc{ orlr4 caHae gKcneprzMeHTar,r'H'rx

Irsuepeuafr reMfleparyprrbrx nolei e fpK r,r 3neKrpoAax VIOC ABirareJrr.
I4:lrepenu.a reMreparyp [poBoAr4nr4cb IIpI,r rroMorq[ rennoBrz3opa I.LIRSC645.
onacana MeroArrKa uslrepenufi 14 pe3yJibrarbr u:vepenufi. rlorasaHo, .{ro
I43MepeHHbre TeM[eparypEr B m3opa3prAHOft xarr,repe coBlaAaror c pacqerHbrMr4
3Haqe'r4rMrr c TOqHOCTbTo 5%o . ?ror pe3yJrbral cBkI AereJlbcrByer o urrcorofr
AocroBepHocrr.t [peAJroxeHHoft vero4axu pacrrera reMneparyp s BgI4n H

ycroivunocru gneKrpoAoB rrplr

3TOM pa3AeJIe [prlBonr4Tc, TaK )I{e

peKoMeHAaiIv[, c4elannrtx Ha ocHoBaHrrr,r pacqeroB.



luccepragnx

IIoKa36IBarolIIzM

rBiI.{eTct

B03MOXHOCTb

BTIOJIHE 3AKOHqEEHbIM

paclrera pac[peAereHrz.rr

r4ccJieAoBaHr.reM,

reMrreparypbr B

KOHCTPYKTI4BHbIX Y3JIAX BlItrIA. IUCCEP.AI.,N HANI,ICAHA XOPOIJJIZM JII4TEPATYPH'IM

fl3brKoM. Cne4yer orMeTr{Tb, qTo ocHoBHbIe p$ynbTaTbl AI,ICCepTarIr4oI{HOrO
prccreAoBa'rrt n neo6xo4ulroM KorlzrrecrBe ony6lzroaaHbl HayiIHEIX XypHiuax,

PCKOMEH.4OBATTUTTX BAK, 14 AOKJIAA'IBAJIITC' HA MEX.qYHAPOAH'IX XOHdEPEHTIIA'X.

Aarope$epar c 4ocrarovHoi norHotoft oTpaxaeT ocHoBHOe co.qepxaHr4 e

I[CCepraqr4r4.

7. 3anreqanfiq no pa6ore.

B xa.Iecree gaueqanai rz HeAocrarKoB MoxHo orMerr4Tb cJreAyroqee:

1. flpeanoNeuHzur B 1ficceprar\uv MeroAr{Ka orpeAeJreur4fi TeMfieparypbr c
rroMorrlbro re[noBr43.pa He AOpa60TaHa. rIosTOMy onpeAenr4Tb pacnpeAene'r4e
reMfleparypbr e Y3 He yAarrocb.

2' rlpu a3JroxeHvrr Marepr'raJra AolylreHbr HeolpeAeJreH'ocrri, cBrga'Hbre c
HeroqHbrM yKa3aHtreM HoMepoB pucyHxoB. Haupvuep, ctp. 6g BMecro pr4cytKa
2.10 yxasau pucyuoK 2.4, auacrp.69 nuecro 2.9 yxasau2.6.

8.3anJrrcqeH[e

YrasaHHrre 3aMeqaHr,rr He cguxaror uay.ruofi t,I npaKTr4irecrofi gnaqxuocru

xapaKTep. .{uccepraqaonnas pa6ora
pa6orur n Hocrr perolren4arenrnrrft

Kpyr:rona Kupzn,ra I4roperrz'ra <Moge,rapoaa'ae renno$u3[rrecKrzx npo[eccoB
B B'ICOKOqACTOTHOM ]4OHHOM ABI,ITATCJIE) flBJIACTCfl SAXOH'ICHHOi HAYiIHO-

xra.,ra$uxaqv onnoft pa60roi, n roropof Ha ocHoBaHr.rr4 BbrnoJrHeHHbrx aB'r.oDoM
uccne40nanurt r43JrOXeHa HarrHo o60cnosauua.s Mero.{uKa onpeAeJreHu,
TeMrleparypbl y3Jlax BblcoKoqacrorHoro r4o'Hofo ABufarer.{, BHeApe'rze xoropoi
BHCCCT 3HAqI4TCJIEH6I' SKIAA B PA3BIITV E 3KOHOMI4KIi U IOB'IIIICHIIE
o6oponocnoco6Hocru p@. cqzraro, qro npeAcraBJre'Har K 3aqrrre pa6ora no
ceoefi axryalrHocrrr, aayvuofi HoBrr3He, Ha)crHo_TexHr4 qecKoMy ypoBHro lr
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NPAKTI,ITICCKOfi 3HAIII4MOCTI,I NOJIHOCTbIO OTBEqACT TPC6OBAEI4qM N.[. g-I4

flonoNerus BAK P@ o [p[cyxAeHvu yr€nrrx c'reneueft, [peAbrBJrreMLrx K

Ar'rcceprarlr4rM Ha coucKaHr{e yreuofi crefleHpr KaHAprAara rexHr4rrecKrzx HayK no

clequaJrbHoarz 05.07,05 - "TenroBble, 3JIeKTpOpaKerHbIe ABllfarenr4 v
3HeproycraHoBKr4 JrerarejrbHbrx aflnaparoB", a e€ anrop Kpyrnon Kuprznn

Llropeauu 3acJryxr,rBaer rrpucyxAeHue yv€Hoi crerreHr,r Kalrtrrara rexHr4qecKr.rx

HayK.

O$uqraanrnulfi onnoneur',

KAHAI,IIAT TCXHUqECKI4X HAYK, CTAPIIIIIi UAYTHUfi COTPYAHI,IK, AOIIEHT TASE4PTT

Qusuru Mocxoecxoro rexnoJrofr{qecKoro ynr{BepcfiTera (MI,IP3A), 119454

E-mail:Mocxaa, llpocnerr Bepnagcr<oro, A.78, rerr. 99260g35007,

bishaev@mirea.ru
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