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CNOilCTbI14 KOMN03UT CTA'b-ANloMilHilF

llpeAcTaBreRbrpe3ynbTaTbreccneaosaNLii Bnrtfun crenesnaeOopMaqtrtr nPv npoxatxe Ha crPyxrypv rcMnoHeHrcBod
arbM,Hui. noKasano, cro FMe$ue /3MeHeNhn.rpyKrypbrFaq;B;orcrcocreneH,o6xani' s > 7s 0,6, un, s roEp,oMqeekhx elrtse!} e > r.54.

on,caHMexaHrMnna.r|qecxoiAesopMaqwlxpynKorcuHepMeTannAHorooor'norc9Ho.qrcsF3{onnadMcHd'lnpoM.xrolru4@ge-y
no3rE Moshonorye4,bnPoxa o[ npL4 AoBeAeHfi crefeHu AeSopMaLiMt Ao 90 96 notv*H'? xe ct5ttitc\r"'

cranrlhqecKoi crpyh_rypbr fpoucxoaur nph e > 95 %, Mnr e > 3.

vubq€ehr. <toEar croMcrbri KoMno3trr, ,NrepM€€nnxa, nH'IeHarBHan nnacruqe.(at AeOoPMa qua, npoKar(a' -€i€3h le+aPn:qtr'" i':::-.r I

ryp4 OparMeHraqrr cTpynrypd.

]he oiler adicle !resenrj the rcsearch rerulis ofthe chanqe5 rhar the lamelldr neel.alumrn!m .ompound tr!cture uid€i-ooei ie€.3iig.: -:
0""'Z""tJ"ir,.i'-"".qolhnq.\or(eablechanqe,;rh4*Lcturear€'lownrob€qndrdpere"-dJIo'oft;leor"'--'!
rLincrrr; rh,ne,t"arirmotpL;i( oefo' rarior ol r l-e 

'rdgil0 
inl.r m-dlk ldv.risd€r(rDed lt is 5how r r l^.r the vh(opldlr'c al!:ie. c - ::

atuminum tamella. .omposite tayer can be prodLrced by 
'olllng 

if rhe deqree of defor marof s ra sed to E = 90 % Submicro.ryqalline stlu.luie .;.
be however obtained at s > 95%{e>3).

X.yword5: taminated composite, inrem-"tallk compound, intenre plank deform.tion, rcllin9, degree ofdeformation, naro5tructur€ 5tru.t!'

C,ror4crr,re (oMno3IrrLI (CK) flpeAcraBntbr co6oli
MaTePr4anrr, cocTaB[eHHbIe r€ qePe]Iy$qIti.c cnoes

pa3nr'r.rHbrx no np[pone l'lnt{ cocTaBy nl{croBhlx Ma_

Tepr{aroB, o6naaaIoT PfiaoM KaqecrB (xoPPo3r'roHHaJr

croii(ocrb, rpr46onortrqecKte cBojicrla, noBbIIueI{Ha.s

3rrexTponpoBo[I{ocr6 ,( r [,), xoropHe tlM ae,rerrpyloT
BXOAfiqlre r{oMnoFeHTbI, qTo AerraeT IIx He3aMerlt4Ml'I-

Mr,r npn co3AaHrr{ cneq anbHblx ,{3Aenl{i [l]. oaHa(o
npr4 npor€!oAcrBe HeKoropblx CK, fiairp1,,iMeP cranb_
arroM,rl {Ii, crarlb-Tt{TaH, B 3orle KoHraKra Pa3sopoA-
Bbrx Marepua[o! o6Pa3ylorca rlPoMexyrorlHl'le Becb-

Ma xpynr\ue cnoL{ xrrrePMe frnttlqec(vx coe4l'lHeHL{i.

Koropbre pe3Ko orpaH14vnaaror o6nacrr nplllenexlx
srrrx (oMrlostlroB [2]. Ao Hacro-sqero BPeMeHr, [nt
cHxxellrfi Bpeartoro anr4nru{t raKoro c^o4 cTaParai_

crr Mr,rHr'rMr,t3r4poBarb ero TonqnHy pa3nr4cts6r{:: !;:
MrrrrecKr'rMt 

',I 
TexHonorravecxr'rnr,r onepaurur:l 13 +

IlocrreAHt're ttccIeAoBalu'ts [5-7] noKa3antj, --; :r
peHnbrM o6pa3oM ycrPaHrar" 3fy [Po6ner{' r':in.".i i?

-) TMu an n,n ". "no 
o

cqer aba3oB [peBpatqeHttli B nPoMexyroquoM cnoe

np QparMeMaIIIM ero crp,'KryPbl ao HaHoPa3MepIloI4.

UenbHacrotqeiPa6orr,I oIIeHKaBo3MoxHoc'trI

nonyqeHfiq crro4croro KoMno3],lra cucreMEr crar6-
arroMr'lHr4r:i c nJlacrtrrHblM HaHocrPlxrypElrM nPoMe

xyToq}lbIM ctoeM,
Hau6oxee pacrpocrpaaeHHbrM MeloAoM [3Menbqe-

Hrr cTP''xrypnl qBnteTct IrHTeHctBHat nnacri4tlecKat

AelbopMaqtlt (I4nn), KoroPat saqe Bcero peatx3y-
eTcr nB,'Ms cnoco6aMt4: KPyqeHfieM IIoA naBneHfieM'

ocynlecrgrteMblM s HaKoBanbHtx BPrqxMeHa' x PaB-

HoxaHanbnlrM yrnotblM [peccoBaureM [8]. nplt Bcel:i

npnBneKarelbnocrt{ AaHH x c[oco6oB L4cnonb3oBarb

r.!x 4ilt petieHr{t 3aAarl QparMeHraqlax crpy(rypbl B

{e\::,.ae-,rf1\ CK ne npencraeaserc-{ sosMox{rM. IIo
:rcr:rfn:o rprr:-rro pertreHl,le ara Peatu3aqnM tr4flA

r::-:33:rB"-; !1PoI{al Ky [9].
;a:-.:::i-.!it triatepttanoM A'I{ tlcc[eaoBaHuli 6Hn

:i;;::::i;i Lcnto3tlr (o6P.0), fiony'reHHll]i I1o rex'

3n
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::--:::. -:.-, a-,:i ti caaicfBe napowKoB

lioic-:'-iea(a:,:r' :rxjl}rl" ont{caHHoMy B Fa6ore [10],
Cli ica:-.i:' ::i rpa\ croeB cra,rbHori octtoBbl ran-
utrlrcr-r l: -:-140 Ytiv, npoMexiyTolEoro r{rtlePMe-
ia.:rrr1flicio a:io.r c h, - 4a (Mtt a"tun 'IHt(eBora -
,^L: 5;0 r!i:.r. crpt(rl.pa norf.eH oro cK rpeacraB-
rreT cooo,: cnerKa alrrrBlTbre E4ort HallpaaxeHn{
npoxa'.(r'r 3epHa $eppnra (r<os$$tlqr{eHr Bblrttly-
rocrn 3epHe 1,1 1,2) pa3MepoM 10-15 MI{M, cano r-
trorli, oaHopoAEbri;r no ronufiHe cr'roii tfirepMelannt{-
Aa cocraaa FezA1e r a,rmMtHreBoe noKpbtrte c nopt,t-
cro4rbro - 7 7o. @olorpa$rr Mrl(pocrpy(rypbl ra(o"
ro KoM[.]3r4ra (nonePeq]tHfr 4 nponorbHblti nJtud]ttj
npeAcraBxeHbt Ha ptlc. 1.

C qersm nox,u\errt cy61"t xpo- t^ ttauarpucrar-
nfiqecKot crPyKryP npoMexyToqlloro l,rHrePMeran-

lr[gecxoro c{or !Br{ae}4"ri cx noa6€Pra{n atPoxaTKe

!px (oMHarHorl reMneparype. CtMMapHyIo creneHL,

Ie(bopMaqltr,r o[peAe.,Lsnr{ B nofap[(bM[ilecr,tM BEAe:

e = ln(h /h),
rae ,n Tonqi,rHa cxoaHoro o6p*qa, ft( - nocne no-
aneanero npoll]rKa, a nFrKe E nPoqeHTHos orHouJe]u{t:

t, l,
c=-:9--l:100%.

hr

Ena otJerKA BntrAHuA Aedopi,iaqxr Ha crpy|(rtpy
r(oMr03r{ra r9 rlpo*araHr'1L{x o6pa3rloB Bbrp€3anrd flo
jBL :ri.c6b: . :? 'd.r'r L. .r:rQb, co , 'pvl''vp^ri sAoxb U

r:::_-i:-'ri:r .,r C.:r.i,rE,t ol;l . l. 2.4 r' 5 rll. e
: i.-, n\' .. ii-n.rnre...lvmu.rsrl7.:t.

nplalBer::.!::' .:. :: j ao6p.Ja6.Hai|'a-
llttPvloue\i 3:i:il:: ::_::r'i \r:nPoaKone <Quanta_200t

PeHTrertorfa3ca':i: i::: -l:3 ric):onHolo x npoxarasHo-
ro a6p. 3 iposo;:::i: !:: rlj?parooMerpe Apon--yir{l
(Cuf.p-u3nl"{eiirle. r:o!io\ponaToP n3 11fi ponft r{qecXo-
ro rpaabxra Ha orp:x:H:ro}r r!1^ri(e, B xaqe.rBe ltleul-
Hero craHAaPTa ucxoji!3oBarcr xPeMHnr:i).

3Ha,reB:{ir crerreHr.! ;elboDMaqrr{ o5pa34oB, o'ro-
6paI1rrbrx anr mccreAaBaH14q crpyKTyplr, np!{BeAeHbr

B ra6n. I.

Ta6,lnqa | . CreneHb Ae+npMartur4 0106paBfi bui oEparqoE

lqtt rlCaleAoBaHXfl r,ix CTr,,.]_(r y-pbr

I
J

J

1,54

2,28

2,8.1

3,48

3,71

18

78

9t

94

9:

t9

TIpu e = 78 % a puc. 2) npc!4cxojllrr o6pasoBaHr{e s o-
nokqr'lcTofr cTpy(rypbr crar14 (rrc3!b+uqr'rcHr BblrqHy-
.o.r" 

"ept 
H 8- l0t. IaHrepveranruqr,5'n c 1dt. rMeo.

Iql4tl Hl43xl,'ro [tacTr4'rHoc tb ]4 BbrcoKyro no cpaBH€Hr4o

'jo cTarbro 14 aroMr4k4eM 1acPAo,.T5. nol a 4cr Blr4M

Puc. 1. Crp!,{iypa xoMno3lna
(cTe jrb-11ireor,rerarfl4lt dn!5M14H14t>

ro:ei:i,a:ri atorb [6i npoKaix!

:.:l:, --::35parqo8
' _:_:':a -::.::tY)u:(EAoIbHee)

4 ?,n,4uAn

Lt

30aMrMlair<1

::'2411



npaUecc nanygeHus u cBotitcrBa nDpDuKos

Pl'(. 3. CTpyxrypa

NerpaBneHHbix un40oB {x500)

(o6a - Bnon6npoKarxtr)
80M(M i 00 MxM

PaclrrxBalor{I,Ix yc nr,rri MecTaMn pa3plrBaeT.r. npi4
9IOM nOBePXr{OCTfi CTanlrl )4 a rOM HnA, axotb3g IIO
u}rrepMeTannr4lly, oqr{qararcs ao roaeHr{TtbHoro co
croff r r{ B oqare AerpopMarlfir{ 6e3 nocTyna so3Ayxa
ton AetcTBr{eM AaBneI{ t npol(aTKfi MTEoBeIIHo cBa-
prBarorcr, TaKrM o6pa3oM o6ecneqirBaeTcq cnrolx-
Hocrb r{ nPovHocTt, cqenneHr,rq cnoeB. oparMeHrbr
,tHTepMeTanliqHOrO cror pa3MepoM Eo 150-200 MxM
npeBparrlaroTcr B ynpoqHrroluue 3reMeHrbr, pacnoro-
x€HH}le BAonb roHraxTfloro cror, (KancynrlpoBaH-
Hr,le) B CTan!-anroMr{Hr,reBo,4 MaTptqe rr xMeroqt4e
3EaqirTenbHo MeHsuryrc anr'rHy no cpaBHeHr'rrc c orra-
roM AeQopMarrr4'r npr rrpoKarKe (4 6 MM), ertr Opar
MeHTBT rrpr [anbrreriuei [pokaTke EaxoarTcr B 6na-
fonpr4rTfloM HanPrxeHxoM cocTotHrlr'r (BcecTopoH-
Hero cxaTx{ c IIoBblllleHllblMtn 3HaqeHruMu rIaBBItx
HaflprxeHr]iii 02 x o3) Arrrr fipo.rrBJreHr,ir rrlacrrsecK{x
cBoricrB. B pe3yxbrare nHrepMeranrurA AeoopMrlpy
ercA. !etu\tlttok t" 6t 3(ori x cpeAHeir neoopMaqr{r(
CK, T, e. locne € - 50 qo TonrqfiEr,r npoMexyToqHoro
cror r'r xoMno3rrra nPr{ o6xarr'rr1yMeHb rarorcr rpo-
nopqrorranr,Ho. 3ro BrnAo l,t3 prc. 3 (o6p. 3 n 4), r,In

rK'cTpr'rP}'Ioulero pa3Bl{Tr{e npoueccoB aeQopMar.{t4r,r 14

x3MeHeBrfi crpyKrypbr. oororpaifrfi txnh(boB lIo(a-
3lrBaroT, qlo paccToflrm MoKny (bParMeHTaMr4 r'rHTep

Me?anntrAa yaenfi qrtBamrc'{ He3HaqI4Tenr,Ho, rlro cBl,r-

AeTenbcTByeT o paBellcTBe Be/rr,Iqt{H BbITtxI(It ocHoBbI,

toKPSITI4t Il rlIlTePMeTaJIIr{qeCKOtO CIO'.
Ha p c. 4 npe[craBnenbr nr+pakrorpaMMbr rc-

xoaHoro r npoKaraHnoro co crereHbro o6xarur 90 70

o6pa3rloB. Oa3oBbui aHanr3 L o6pa6o?Ky Ayibpa(To
rpaMM MeronoM 6eccrpyKrypHoro yrorrHeHr-s [11]
ocyrileclBttnx c j4cnorb3oaaHrleM nporPaMMHoro rla-
r.era DiffracPtu' [12, l3]. B ra6n. 2 nprrBeaeHbr Oa3orbrii
cocTaB o6pa3qa /lo tr nocne o6pa6orxx, a raxxe na-
paMerpbr xpr.rcrarnxqecK14x Penlerox Qa3 n pa3MeP!'
o6nacreli (orepeHrHoro paccerHr.{r (OKP). 143 nprlBe'

aeHHirx aaHHbrx BnnHo, qTo pa3MeP oKP a r4HrPMe-
ranr nHoli roHe 4e$opMr,rpoBdHHoro o6p. J B 2i par
MeHrlure, a ypoBeHb Mr,rKPoncxaxeHr,lli peueTXrl B

7 pa3 6onbue, qeMy r'rcxoAHoro o6p. 0.3ro roEopr'lr o

noBbrLreHHori KorrrleHrParIrx aeQexroB rr r{x ynoprao-
qeHHocTr,t) qTo, rlo Ha]ueMy MHeHrIo) cBnaeTet]cTBye1.
o 6rr,13ocrr MoMeHra ibparMesraAr4r{ crpyxrypbr. OA

HaI(o, cornscHo pe3yrrFraraM ene(rponHo'i Mr'r(pocxo-
nrfi, B o6p.3 pa3Mep NepHa er{e HaxoAr4rcr Ha ypoBne

Pq(. 4. AaOpaKrci,Fr,!!t
ucroaHoro 06pa3rri it)
u npo(araBHoro c oo{ar-xer;.= 9: :i :

t1 <4 TMLa@n Na 7,2M 1

2 1,91,8 t,7 1,6
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rtecKotbKr4x Mr4kPoMeTPoB, HoTeM He;,{etlee I4JroM B ttll-
repMerarJrr4AHor;i soHe cTar BEXon/racTT!{iHblM (Ptc. 5i.

l/lfirepMer^nnl AHbtrt cnair o6p. 6 {ceP Yla.T.rK
na p .. 6, a) \Meer ro,llrllr{Hy noprAlla 7-9 rrKr,4. Atlo
,nxfl r.soe no(pr,rrr{e H€cnroljrioe, I,I Ha6nlonemTc!
nycToT6r- Elr4xe K qeMy rdlrrePMeTantr4a (a .ocraae
6onbljle Al, 'reM Fe) BHrrqllr'rr B strAe +parMeHroB, a

co cToponlr craJrLHoro cror (6onhrue Fe, !eM At) -
xan rouxre .renryixr,r. TaxqM o6pa3oM, trc.rleaoBalite
cfpyxryPr;r r,lErep^{era nn'aa npt! yBenl reP.ufi 54004'
BbrrBrro pa3MeP 3ePEa nPodexyTotrHoro ctQt B rlpe-

Aerax46-265 sM, B cpe,qfie'{ - I50 HM. Ha puc.6,6 I,t s

dpelcTaBneHsr cTpyx rypbr a[l0MrIH cBoro noi(PbrTr,r{

co cpealrr'M Pa3MePoM 3epHa 250 HM i,I CTanI4, B XOTO-

poti cpe[Hra llltlpr{na BoroKod cocraB)r4er ? MxM-

:ta, :, :: : !:c:.i ncreoeq,!oao u3noMa
- a:r.,ai.,.irq!ola cnot fi 0M1103MTa

gbrBoAbl

l. IIpr{ xorioAnoii npo&3rke CK cMcreMbr cr r!-irnrc-
nrHrri c o6xaT[qMn !),rrue 50 0/o not]qaeTcr Ko]1no-
3nTr COCTOqD.tT'lri 3 cn.Jr OcHoBr,r lcranb), r.olrrsxrHoro
c,Ior c +parMeErapHo pacnonoxe]rdblMr4 [ETepMeraJr-
Jlrq€crnMr4 o6pa3oBasr{rMr gnnEoii 50-:00 ('!, oa-
craro4uf aF r or npl'Ia rla paccroarns 2 50 rr(M, 14

'reuyrzqarbrx rnaePMerarrulrecxrx B(nroqeHtrla r} npo-
r,{sxyr(ar Merqy r.rHTePMeTannxle.(trMl4 {ParMellTa-
M1| l{ ul}oi,tlrfi ,teBbr}l croer!4,

2. fl€psona.rarbno HeAc(popM''!p}rorqr{fi ;s r{HrepM?-

rarrr'rg, gpo6rcl m {par}retTu pa3ntepoM 3xa.Itrent-
HO Mert6rrlr{M, riei,f ntfiqa otiara le+oPMailrH, daKy-
lroPrBaercr' B arroMocTanbHyrc MarPrqy r{ rlonaaaer
B Hanpn-xeBqoe cocTotfl&e, llprl]aoloPoM Bce [/IaBHb]e

sanpe)KeHus 6rrsrJa npyr l( apyq', x, Raq'lHar nprlMep-
Ho c s0 % lioro o6xaru! CI(, rrlTepr(eran)In)1 ti loMno-
srrr Ae{PopMrrp}'ror.r! oJtfi HakoBo.

3" flpr yee;irvearr crelleH]r AeibopMsqrnn r(oMrls-
3rra ro r = 90 o6 i., = 2.281 npi-Mex)ro,lrtblri c.'roi npv-
o6peraer lrnacruqeckne cBoricrBa.

J. B pet).qbrate npoBeAeHHori ,,H,eH( BHox nnr-
crueecKoir AeoopM{rtrn e = 96+98 o/D i.e = 3,5+3,7)
arroMr'rHrrti rf }filTePMeTannr'!a rrPuo6Per!{ cy6Mr'rKp0-
rLFXCTannnqecK:,,ro cT p) xr)'P| co cPeAirnr,r pa3ruePoM

3epFa 250 
'l 

150 Hu ccorB.r.r!?rHo.
5. Kovn03fir B ':e-:i: ...cr: n{ajrLi{eckxe cncr-

€TBa: B rrei4 rre:Pc::ir:.::::: 13.crroeHnE nPr{ rrcnbl-

i, flth$n

FM(,6. frpy*Typa o6p.6

d hofraxftbrtcnoi+r1Hr€pMerarrHA,S-anroM,'HveBoen.i::'. : r- :_:

-.

iiroa . a... io.(rc.rcynir
t0-

d :::i. ancn .1,16584r) 0,6189ir] 0,4189 (t) > 1000 <0,q1

ae:i,: an.n 0,7649 i5t 0,61t i i5l 0,42r(5) 40 0.0;

0,2866(r) 0,2866 t2) 0,1866i2) 30 0,03

.; ,2011



npaqecc nonygeBus u cBoicr,a nopoukoB

to-

lo-

pn-

,7)

Po-

taHr.rrx Ka( fia pa3plrB, Tar( x [pr4 r6rr46e a pafijralrj,
FaBHrrM ronqnHe cK,

Cnpyxnypuore ucaredoea+ur Menodant onnL'e?:rri
:.rtKpo,rokuu u peHn?eqaba,oaozo aqa"u:a -.pcst.\t xrt

Ha pu6opax 4ypa, 3M,Ileknpa Ko,ie^11usHa.a
roilnnaflu, JIMET ypo PAH. saeKmpoH\a uKpocKana

,<.cxue ucc,eno,aHuA ablno,He|bL 6 UeHmpe Katueonu\Ho,o
ainoBaHw nOM YpO PAH.

?a6ona oclu\ecnaneta hpu aac/nuqtlon quHaHcoson Aoi)

deptt,c PAAU 09-a3 12152-06 _M nporpawbl
XerxAuc4unu\apflo2o ftpoexma I4MET u nAM ypo PAH.

i. aa,rxe A- 4., TerHAt 14. A. Merannxqecue roxpNrrr rrcro-
Bo', ,rcoro(oBon. ra rh. V: Mc rtr }?,uq.lq7l.

!. Foauegot IO. B., I,IrganbeBa E.8., Urraflbee t4.3. , ap.ll
Cs/6.2003. Ns4. C- 66 67.
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06paqaervr Baue BHuMaHue

B cooTBercrauL4 co CBoAHbM anaHoli A,4uHucrepcrsa o6pa3oBaH[f, r,r HayK pO no nposele-"|a-," iriorr"ra._,'rir:,
suceBc!rHbrx Mepotp14rl4i Ha 6a3e poccL,l icKr4x qeBTpoB HayKu 

', 
Kyn brypbr 3a py6exoM, oceHb|o 201 I r fl oor;l.i ;i:4) J _.:=

. CeMuHapb!BbrcTaBkH (HaHorexHorofr4u' i6erryaA,12 t8 ceHrr6pr, bparu.nasa, t9-23 ce!rr5pil.

. ,,lHHmaquoH H brii 0opyM (Pocc{,ii 6onrapun: Pa3BhTne corpyAH14,tecrBa qepej IHrosaqhr, (nrosnuB,2G27 c€]irr6prr.

.SbtcraB(f-ceM Hapbr:
(AxryanbHbre HanpaBneHlar xxf,,tuqecKoli sayx,a) (ApMeHrr, 3 9 o(Tr5pr);

- (Pocc,ticK,re TexFonoru , (I|i}K.e/v6ypr, I 8 22 oKrr6pr);
.lf€prcc6epera N)que rexHonof& Ann Heorexi,aM u u ircnorau, {8berHaM, 30 oxTn 6pA 4 tlor6p1);

- ( U H0opr,,la quoHH bre rexHororuur) {Ka3axcraH, 3 t oxrr6pn-4 Hofl6pr).
. CeMuHap (Pa3ahrqe MexaHr4lMos coTpyAHuqecrBa ccneAoBarerbcKax Hgp.crpyKryp po..rff r, crpaN EBpocoro33,
(BeHa,24-28 oKrr6ps).

6y!!'r np€AcraBneHbr NoBbte llHHoBaquoHHbre pa3pa6orKl,4 poacr,iict{tix l{Hcn4ryros, IpoAeMoHcTprpoBaHbt r4ccneAo-
r.retbcKue uHopacrpyxrypbt, o6cyxAeHbt npofpaMMbtABycTopoHrefo corpyAHlrqe.rBa no npuophTeTHbl\^ HaflpasneHuflvl

nporpaMMa MeponprFrui B KaxAoti 03 crpaH f peAycMarpuBaer:
. n poBeneHue (eML4Hap03, 3aceAaHu i, l:neqr4an ,13u poBa BBbtx ce(qxfrj
. opra r r3a qu D rKcno3utll,4t (HarypHbte o6pa3q6r, nna B uerbl, Mynblur e4u iH bre npe3eHra quu);
. noceqeHre NayqHo-r4ccneAo8aTenbcxrlx opraBx3aLlui, npeAnpunruir, (DupM Ann o6MeHa onbfoM, npoBeAeNrn

.epefoBopos, 3al(n oqeHur aofoBopoB o corpyAHl4qecBeu noanr{caBur (oHrpaKros.

340 HTA (CBC-TepMooaHre3, cos^aecrHo c Hl4Ty (Mllcuci ocyqecrMnor noAroroBKy nporpaMrvbr Meponpurl4ri r,1 Oop
r,111pymr poccr4icxue Aereraquu.

ycnoBur yqa(Tur - qacl,'r Hoe 6oAXerHoe coOu HaHcnpoEaHne.

€'mall: wzajchikov@mail.ru, root@imc.misa.ac.ruTenJ4arc: +7 (495) 638-45-19, ren.: +7 (915) 379-5s-9i
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