MI'Y nmenn M.B.JlomoHOocoBa — XuMnueckmm cbakynbrer
MHYMuT — Npynna komnaimn «YHUXUMTEK>»

«CoBpeMeHHass XMMUSA U HOBble MaTepuanbi»

NMoueMy n B XXI Beke XMuMuna ABJISeTCH
rnaBHou Haykou Poccum.

ABpeeB B.B.

-3aB.Kadeapon XMM.TEXHOJIOrMKU U HOBbIX MaTepuasnos MI'Y umenn M.B.JloMoHOCOBaQ,
-reH.AmpekTop MHCTUTYyTa HOBbIX YIr/IepoAHbIX MaTepHUasioB U TEXHOJIOMUH,
- npeaceparenb CoBera aupekrTopoB pynnbl komnaunn «YHUXUMTEK>»

YHUXUMTEK

HAYYHO-NPON3BO/CTBEHHOE OBBEAVMHEHUE




BBl Ha aoywy HaceneHna no NapuTeTy NOKynaTe/IbHOW CnocobHoCTH
B 2015 r., ponn. (no oueHke MexxayHapoaHOro BanloTHOro poxHAaa)
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* "KoHuenumsa AONroCpoOUYHOro coumnasibHO-3KOHOMUYECKOoro pa3sutusa Poccuickoin ®epgepaumnn”,
MUHKNCTEPCTBO 3KOHOMUUYECKOro pa3BUTUA U TOProeain Poccunitckon ®depepaumm,
MockBa, Hos16pb 2008 r.
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CIMNCOK CTPAH 1O BBI (B TEKYLWWMNX LLEHAX B A1OJ1J1. CLUA)
MO OLLEHKE MEXXAYHAPOAHOI'O BAJIOTHOIo ®OHAA

2015 ropn Ton-10 KpynHeULWMNX SKOHOMUK MMPpa
MecTo CtpaHa BBI
(Mmnpa. $) 2010 2013 2015 2020
1 CLLA 18 036,6 1| CLWA CLLA CLLA CLLA
2 KuTaii 11 181,5 2| Kutan | Kuram Kutaii | Kutait
3 AnoHns 41242 3 | AnoHua | SAnoHus dnoHus | AnoHus
4 FepMaHus 3 365,3 4 |F'epMaHua | 'epMaHusa | FepmaHusa | Poccus
5 AHM NS 28585 5 | ®paHums | ®paHums | AHrams | MiHaus
6 OpanLms 2 4202 6| AHrnuMa | AHrmna | ®paHuus |bpasunua
/ |bpa3uvnuga| bpasunua | WNtanua |IepMaHus
’ Viranns 18157 8 | Wtanus | Poccus | Bpasunus | AHrans
8 bpa3unnus 1772,6 9| Kanana | Vranns Kanana | Opanuns
0 Kanapa 15505 10| Poccusi | KaHapa | Poccus | Wtanus
10 Poccus 1 326,0

P

MPOM3BOACTBEHHOE
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TOBAPHASl CTPYKTYPA 3KCIMOPTA P® 3A SHBAPb- MAU 2016 r.

(no gaHHbLIM TAaMOXXEHHOW CTaTUCTUKHN)

TonnueHoO- .
3HepreTU4eckue poAyKuus
ToBapbl XUMUYECKOWN
66% NPOMBbILLIEHHOCTU

4%

MeTannb! n usgenusa
U3 HUX
15%

MaluHbl,
obopynoBaHue U
TpaHCNOpPTHbIE

Opyrue ToBapbl C¢PEACTBA
MuHepanbHble 39, 7%
npoaykTel  [POAOBONBCTBEHHbIE
4% ToBapbl
1%
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KOMMNO3UNLUUNOHHBLIE MATEPUAIJIDbI
COCTOSHUE QEN B POCCUUN U B MUPE

lMOTPEBJIEHUA MNOJIMMEPHBIX
KOMINO3NLUNOHHbBIX MATEPUAJIOB
HA Oylly HACEJIEHUA

7,8

6,3
5,4

4
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CTPYKTYPA MUPOBOI'O PbIHKA
NMOJIMMEPHbBIX KOMINO3ULINOHHbBIX
MATEPUAJIOB

Poccusa
0,5%
UcnaHusa
KaHapa

TaviBaHb

AHrAnAa
Utanua

®dpaHuma

fepmaHua

(&) YHNXUMTEK
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POCCUA B XXI Beke:

NMYyTN PASBUTUA, BAPUAHTDbI CYLLLECTBOBAHUA

145 man.
poccusn

Pa3paborka chIpb:
ra3, HeTb, IBETHbIE METAJLJIbI...

BA30BbIN #
OtcyrcTBie MEpPCNeKTHB
50 man. poccusan pPa3BUTHS IPYTUX 00JIacTei
YBenuveHnune IKCNOPTA B
He(TerazoBoi u
WHBECTHUIIMOHHO — . CbIPbEBOIl 00J1aCTH. }
o pUBJIeYeHNE€ MHBECTUIIH I
IKCIIOPTHBIN ‘y
>10 man. poccusn OtcyTcTBHd IEpPCHEKTHB
pa3BUTHS APYIrUX 001acTel
IoBbIlIeHUE HHBECTULIMOHHOM
NMPHUBJIEKATEJIbHOCTH
HUHHOB AHHOHHBIﬁ H NMPUTOK KanuTaJja
Bce poccusane nowmen%e Ka4yecTBa

IKOHOMHUYECCKOI'0 PasBUTUA

YHUXUMTEK
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CTPATEruUsi HAYHHO-TEXHOJIOT'M4YECKOIO PASBUTUA
POCCMUCKOUN OEAEPALIUN

YTBEPAXIEHA

Vxkasoum [Ipesuaenta
Poccriickofi PenepaltHi

CTPATETHL

HAYTHO-TeXHoJdorHIecKoro pazeaTaA Poccriickoii @egepannn

I. O0mre nonoxeHAT

1. Hactosmeti CrpaTterteii onpeaensioTcs ek H OCHOBHEIE 3aJaTH
HAYIHO-TeXHOIOTHISCKOI O PAa3sBHTHA Poccuiickoi DeepallHH,
YCTaHABIHBAKIOTCA IPHHIHIEL, [NPHOPHTETHl, OCHOBHBIE HAIDABICHHA H
MepEl peaTH3allHH TOCYIAapCcTBEHHOH MOMHTHKH B 3ToiH 061acTH, a Takke
OXHIAaeMble  Pe3yNIbTaThl  pealH3alHH  HacToamed — CrTpaTerds.
ofecreuHBarOITHe yCTOHYHBOS, OHHAMHYHOe H cOaTaHCHPOBAHHOE
HAYYHO-TeXHONOTHYeCKoe pa3BHTHe PoccuiickoH @emepanHH Ha
JOITOCPOYHBIH IEPHO.

2.IlpapoByro  ocHOBY HacTogmed  CTpaTerHH  COCTaBIAIOT
Koncturynusa Poccuiickoit ®exepannn, PenepanbHeIi 3akoH 0T 28 HIOHS
2014 1. Ne 172-@3 «O cIpaTerHiecKkoM IUTaHHPOBAHHH B PoccHifckoi
DemepauHH», IPyrHe (QelepalbHble 3aKOHBI H HHBIE HOPMATHBHBIE
MpaeoBEIe akTs PoccHiickofl @eqepallHH.

3.Hactosmaa  CTparerni  HamnpaBleHa Ha  HayiHOe H
TeXHOJOTHYecKoe ofecledeHHe pealH3allHH 3adad H HAUHOHATBHEIX
npuOpHTeTOB Poccuiickoii DedepalHH, ompeleleHHBIX B JOKyMeHTax
CTPaTerHYIecKOro  IUIAaHHPOBAHHA, paspaGoTaHHBIX B paMKax
IeTeNMoaraHui Ha dedepanbHOM YPOBHe.

20. B Ommxkafimue 10-15 1mer mnpHOpHTETAMH  HAyYHO-
TeXHOIOTHICCKOTO PAa3BHTHA Poccuiickol PemepallHu caeIyeT CIHTATE T
HAMPABIeHHA, KOTOPEIE CIOCOGCTBYIOT MOTYISHHIO HAVIHBEIX H HAYIHO-
TeXHHYECKHX Pe3ylbTATOR, CO3TAHHI0 TEXHOTOTHIH, ABIAIONIHXCA OCHOBOH
HHHOBALIHOHHOIO PAa3BHTHA BHYTPEHHEro pBIHKA IPOJYKIOB H YCIYT,
VCTOHYHBOTO MONI0KeHH: POCCHH Ha BHEIIIHEM PBHIHKE H 00eCHedHBarOT:

a) mepexof K  IepeloBbIM  OHOPOBBIM, HHTELTEKTYaabHBIM
NPOH3BOACTBEHHEIM TeXHOIOTHAM, HOBEIM MAaTepHAIAaM H TeXHOIOTHAM
KOHCTPYHPOBAHHA;

Ha nepBoOM MecTe cpeau NpUOPUTETOB U
nepcneKkTMB Hay4yHO-TeXHOJI0OrMYecKoro
pa3Butua Poccunckon depepaunm B
6namxanwme 10-15 ner, coaeprxawmxcs B
CrpaTerum:

« lMepexoa k nepenosbiM LUQPPOBLIM,
MHTENNIEKTYaJ/IbHbIM NPON3BOACTBEHHbLIM
TexHonornaMm, HOBbIM MaTepuvasiaM U
TEXHOJIOrMIM KOHCTPYMPOBaHUA

OaHuM u3 Hanbosnlee AMHAMUYHO
pa3BUBalOLWUNXCA B HacTosLlee
BpeMsA HanpasJ/IeHUN ABNsEeTCcA

HauuoHanbHbIY MNMpoekT
«HoBble HeMeTanInueckue
MaTepuasibl U TEXHOJIOMUMU
KOHCTPYUPOBaHUNA»

YHUXUMTEK

HAYYHO-NPOU3BOACTBEHHOE OBBEAMHEHUE




WHHOBALIMOHHbIU LIUKJ1 BbICOKOTEXHOJIOTMYHOW KOMMAHUM
Ha npuMmepe HNO «YHUXUMTEK>»

KnroueBble 0co6eHHOCTH HMO «YHUXMMTEK>»-CTpaTern4ueckumn
naptHep MI'Y umenu M.B.JlomoHOCOBa

Peanusauusa non eauHbIM ynpasjieHUEM BCero
UHHOBALUMOHHOIO LUMK/a OoT CIJYHAaMeHTaanbIX

uccnenoBaHMii 4O BHeApeHus Co6cTBeHHbIe cpeacTBa
BbICOKOTEXHO/IOrMYHOM npoayKLUunn.
MHBECTULIUU < Brog)keTHas nogaepxKa.
- KOHKYpCbI
Pa6oTta cneunannucroB KOMNAaHUM Ha Bcex [
KoHTpaKkTbl |

cTaausax uukna.

NMPOABMXXEHME NPOAYKLIUN,
CEPTU®UKALINSA, HOPMbI

Xumus yrnepoaa I
MapkeTuHroBble
—i—=  MpuHUMNbI % NCHBARBAHNA.
KOHCTPYMpOBaH r'mm MPOMBILUJIEHHOE
MaTepuasnos PernamenTbl n K[ | NPOVU3BO/ACTBO MPOMBILUNTEHHBIE
NMOTPEBUTEJIN

CHUHTE3 HOBbIX
MaTepuanos ‘A
I

PbIHOK

A

DU3NKO —XNMHNY. > TEXHOJ10IMu,
uccnenoBaHus MANOTHLIE TUHUN
‘AI‘ NPUKIAOHAS
HAYKA
®OYHOAMEHTANDbHASA
HAYKA

NMnoAroToBKA
CIMNELUMAJINCTOB.

Knaccnueckue yHuBepcuTeTbl

Konnemxm | | TexHn4yeckne yHUBEpPCUTETbI |

LUkonbi UHCTUTYTbI NOBbILWEHUS
Banngpukaumm Ha 6a3e Kraccuueckmx
U TeXHUYECKUX YHUBEPCUTETOB

YHUXUMTEK

HAYYHO-NPOU3BO/CTBEHHOE OBBbEAVHEHWE




Hayyro-nponsBogcreeHHoe ob6vbegqnHeHne
YHUXUMTEK

OT JIAGOPATOPUU MI'Y um. M.B. JlomoHocoea do HITO YHUXUMTEK

YACNEHHOCTb COTPYAHUKOB — 610 uen, B T.u.
AOKTOpOB Hayk — 11, kaHAnAaaToB Hayk — 19

NMPOU3BOACTBEHHbLIE MJIOLWWMAAM — 42 000 M2

BOJIEE 35 000 npoaykToB ~ eMockea
7 500 noTpe6uTeneii sl |
NPOoABUKEHUE NPOAYKLIAN 1 ’
pa3paboTok Ha pbiHKe. »y-
MHTENINNIEKTYAJIbHAA e
CO BCTBEH HOCTb: dyHaaMeHTanbHbIE N NpUKNagHble .f‘. ‘

nceneaoBaHnA, UCNbITaHWA,
noAroToBKa cnelnannucToB.

N
{

P

200 naTeHTOB, aBTOPCKUX
CBMAETENbCTB U CBUAETENIbCTB Ha
TOBapHbIi 3HaK

2. ToMCK

eill(:ne - B faamosc 2. Hosocub ; ¥
CucrteMa MeHe)KMEHTa KauecTBa i - Mpou3sogeTeo s e
YNNOTHUTENbHOM NPoAYKLMM P "
C 6 &.H.Hoseop cepm «Tpadpnercy, nlpilomaonomapublx ABepel,
OOTBETCTBYET TPEOOBAHUSAM g - [Npon3BoACTEO OrHe3alMTHON ;Gﬁ:fﬁnc;;z:::zﬁoﬁgzzﬁ
FOCT P UCO 9001:2001 (Mco npoaykumn cepun «Orpake. SalliATL

N

e. Knumosck
- Mpoaaku, yenyru no
NPOTMBONOKAPHOIA 3alLuTe,
MapKETHHT,

- CepBuC, NHKUHNPUH.

9001:2000)

e.Yensbunck

2. Tauikenm
2.KpacrHodap
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TEXHOJIOTMYECKASA CXEMA NMPOU3BOACTBA MATEPUAJIOB
HA OCHOBE UHTEPKAJINPOBAHHOIO IPA®UTA HINO «YHUXUMTEK>»

npOM3BOACTBEHHbIﬁ KOMMNJ1ieKC NoJIHOIro umksia — ot nepepaGOTKM Cbipbs 40 nNpoun3BoACTBa
KOHEYHbIX U3aenvmn n CepBUCHbIX yCcnyr

Beaywmn npousBogutenb
YNNOTHUTENbHbIX
MaTepwanoB v usgenum ans
repmMeTu3auum MaLvH U
obopynoBaHua Npachnekc® m

MaTepuanoB Ansi NnaCCUBHOMN
OrHe3alwuTbl INEKTPUYECKUX
Kabenen, KOHCTPYKLMA U - — =
NHXXEHepPHbIX KOMMYHUKaLMI e | WM3NENWM CEPMM [ FADTIEKS
Orpakc® — ————

TP OKSIAAKW T APMWPOBAHHLIE T oxnAnku I [ CAALHWKOBHIE
[CNMPANLHO-HABUTBIE AHUCTHI SIPOR AT ~ KOnbuUA
BREEPACNEKC:CHIL N FPAGNEKC-NAPMY REASIEXCE LPAGNEKC-K
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YHUXUMTEK

HAYYHO-NPOW3BOACTBEHHOE OBBEAWVHEHUE

MNKM: aBuaums n kocmMoc YnnotHeHus OrHesawuTa PaspaboTtku

2. BHeapeHuMe HOBbIX NPOAYKTOB B CEPUNHOE NPOU3BOACTBO

1]
: MKM: sHepreTunka 1 BbicokoTemnepaTypHast AHTUKOPPO3UOHHbIE Knumatuyeckue CblpbeBble :
: 3M1eKTPOTEXHNKA Tennon3onaums NOKPbLITUS naHenu KOMMOHEHTbI H

a3opasgenuTenbHble KoMno3uTbl Ha ocHoBe Komno3utHasi TpybonpoBoaHast
MeMb6paHbI NEKOBbIX BO/IOKOH apMartypa

4. Pa3sutne MHPpPaCcTPYKTYpbl U BHELLUHEe Koonepauum

= GopmoBaHve HAYKA U TEXHOJIOTMW. BA3OBbIE KOMMETEHLMN = BbiCOKOTeMNEpaTypHOE
XUMBOJIOKOH BO34eENCTBUE

= /iHTepkanupoBaHue = DOpMOBaHME M3AENUIA U3 KOMMO3UTOB = MHXXEKLMOHHbIE TEXHONOrNN Ansl
= [leHoo6pa3oBaHME N HU3KOMIOTHbIE MaTepyanbl * YrepoAHbIE KOMMO3UTbI MKM
= TOHKMI OpraHMYeCcKUin CUHTE3 MOHOMEPOB = GopmoBaHue 1D-2.5D TeKCTUNbHBIX CTPYKTYP = [@a3opasienuTesibHble CUCTEMBI

CEPTUOUKALINA. CTAHOAPTDI

= LleHTp uUcnbiTaHWUW U cepTUdMKaLMKM MaTepuasnos
= MeToabl AMAarHoCTMKM
= Ceptudukaumsa nabopatopuii 1 NpeanpuUsTUi

OBPA3OBATE/JIbHbIE NMPOEKTbI

= PaspaboTka CTaHAApPTOB U HOPMATVBHOW 6a3bl
= MOHWTOPMHI 1 3allMTa OKpYy>KatoLel cpeabl

= MeHeXKMEHT HayKOEMKUX TEXHOMOMUiA AN CTyAEHTOB = TIpUHLMMbLI NApanfienbHOr0 NPOEKTUPOBAHUS U3AENNit U MPOAYKTOB
€CTECTBEHHOHAYUHbIX (haKy/bTETOB = VIH(OPMALIMOHHbBIE CUCTEMbI A/sl YNIPABIEHUS U Pa3BUTUS NpeanpusTUii
= Kypcbl TEXHOMOMMN (DYHKLIMOHABHBIX MATEPUAOB * 4-X ypoBHeBasi MOATOTOBKa CNeLMan1cToB
* Kacbenpa xumnyeckoii TexHonorm 1 HoBBIX . Texronapk HT/L MY «Bopobbesbi = HoBasi MpOM3BOACTBEHHO- = PasBuTue M/iowaskm B r. Knumoeck
MaTepuasnos xumuueckoro dakynbteta MY  ropys knactep HaHOTEXHOMOTMI 1 TEXHOJOrMYecKkasl nollazaKa B = OropHble KoMMaHuM B EBpore 1 Asum
nmexn M.B.JlomoHocoBa HOBbIX MaTepu1asnos Tynbckoii 06nacTy

167 mnH. S. 560 mnH. S.

2016 2020 2025



MHTEPKAJTIMPOBAHMUE CJTOUCTBIX KPUCTAJINOB

UcxoaHAS KibagymemsaTpuua UCT VIl ctyneHb
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| — mepuoa MACHTHYHOCTH
d; — ToImMHA CJI0s, 3aAM0JTHEHHOTO HHTEPKAJIATOM
d, = paccTosinme MexKIy CJ0SIMH B MCX0AHOI MaTpuue (1s rpadura d,=3,35A)

N — HoMmep cTyneHH(4ncya0 rpad)eHoB MeKAy OJMKaAIIUMU CJI0SIMHU
HHTEPKAJIATA)
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UHTepkanupoBaHHble coeaunHeHuna rpacgpurta (UCIH)

rerepolptihir Il crymens retepo-UCI  C,.CuCl,(ICl)
Y. S—O—O—0—0—0—0—0 ~ ®@ & & O. ®@ @ @ |4
°
| o—o—e—s —o—o e e e e e
————0—0—0o—0 —o—o—0o 0o oo 2d,
ll e—eo—o—0—0—90o—90—9 x E HE E BE HEEBE
| e—eo—eo—0o—0 o oo g o —O—0—0—0—0—0—=
~— o o o o o o ek ® © © @ @ @ @
—e 6o B 3@
""""""""""""""""""""""" ® — CuCl,, FeCl, _
l.=d, +d, m — ICl, H,S0O, [.=d;+2d,

lc =d; +(N-1)-d,

| — mepuon naeHTHYHOCTH KpUcTA/LIHYecKoi cTpyKTypsl UCI' B HanpaBiieHuu
TPUITOHAJILHON OCH

d; — paccrosinne Me:xkay rpadpeHamMmu, coaepKANUMU HHTEPKAJIAT
d, = 3,35A — paccrosinne Mexay rpadenamu B rpadure

N — HOmMep cTyneHun

YHUXUMTEK
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WHTEPKAJIUPOBAHUE T’PA®UTOBON MATPULIDI

MHTEPKANATDI MHTEPKAJINPOBAHHDbIE MATEPWUAJIbI
COEAMNHEHMA
| FAZIOTEHbI rPAOUTA
-- OrHE3ALLUMTHbIE
| MHTEPTANIONADI }\ S ‘ METEPUAJTbI

Xnopuabl
METAJ1J10B |

T’MMBKUE
TPAOUTOBLIE
YIMJIOTHEHUA

| LWEJTOYHbIE METAJU1bI | N3O0JIALLMOHHDBIE
LLIEJIOYHO- MATEPWAJIbI
3EMEJIbHbIE _
METAJ1J1bl
ALACOPBEHTDI

Prg X

-NPOU3BOACTEEHHOE



PEAKUMA BHEAPEHUA KUCJIOT B TIPAOUT
N CTPYKTYPA OBPA3YHOLLETOCA NEHOINPA®UTA

BCNeHnBaHue nr

CeoucrBa neHorpadwura:

XnMuueckuim cocras > 99,9 9% C
30/1bHOCTb <0,1%
®da30BbIi COCTAB rpapmr

(no aaHHbIM POA) (d, = 3.35 - 3.37 A)

PeHTreHoBCKasi MJIOTHOCTb  2.265 r/cm3
HacbinHas NMJIOTHOCTb 1-2mr/cm3

VHVIXVIMTEK

HAYYHO-NPOM3BOACTBEHHOE OBbEAWHEHUE



OYHAOAMEHTAJIbHbIE NMPOBJIEMbl N OBJIACTU NMPAKTUYECKOIO NPUMEHEHUA UCT

TPA®UTOBASA ®OJIbIrA
MU YNJIOTHUTEJIbHbIE
U3AENNA HA EE
OCHOBE:

1. BoccraHaBnMBaeMo
CTb M OKMMAEMOCTb
OT CTPYKTYpbl
yrnepogHoro
MaTepuana
(donbru);

2. MpouHOCTb K
MeToAbl NoJSIyYEeHUs
M CBOMCTBa
neHorpadwmTa.

9KPAHbI N3 SJIEKTPOKOHTAKTHbIE TEMJ1IONMPOBOAHUKA MOAUNDUKALINA
r'MBKOro MATEPWAJIbI HA HA OCHOBE OPIrAHNYECKUX
TPA®UTA: OCHOBE YINEPOAHbIX MATPUL IPA®EHOM:

- Tenno3awiuThbl B NMEHOIPA®UTA U MATEPUAJIOB C - NPOYHOCTb,
neyax c BbICOKOM T'MBKOI'o rPA®UTA. PA3JZINYHOMN -  3N1EeKTPONpPOBOAHOCTD,
TeMneparypoii HATPEBATE/IN CTPYKTYPOM - TennonpoBoAHOCTb

- 3almTa oT
JNlasepHoro
BO3AENCTBUS CYNEPKOHAEHCATOPbI

BbICOKO®DPEKTUBHbIE
AACOPBEHTbI
OPrAHNYECKUX
MATEPUAJIOB U
PA3OEJINTEJIbHbIE
MEMBPAHbI HA OCHOBE
T'MBKOIro rrA®UTA

OrHE3ALLNTHBLIE
MATEPWAJIbI

PA3PABOTKA METOOB
CUHTE3A N NOJIYHYEHUA
HOBbIX UCI

NMPAKTUYECKOE

NMPUMEHEHMUE UCTI
OYHAOAMEHTAJIbHbIE

NMPOBJIEMbI

HU3KOMJIOTHbIE
BbICOKOTEMIMEPATYPHBbIE
C/C/C/C MATEPUAJDbI
- TennounsonaTopbl Ans
2500-4000 °C

SNIEKTPOAbI ANA
XUMUNYECKHNX
UCTOYHUKOB TOKA,
SJIEKTPOAbI ANA
SJIEKTPOJIN3EPOB
(060x0OKEHHbIE N
caMmoobxuratowmecs)

®A30BbIE MEPEXO/AbI B
HU3KOPA3MEPHbIX
CUCTEMAX

OCOBEHHOCTH
HU3KOPA3MEPHbIX
CNCTEM

OCOBEHHOCTM PEAKLINA
MEXXAY NrPAGUTOBOW
MATPULIEA U BHEQPEHHbIMU
BELLLECTBAMM (O, F, Li), B TOM
YUCNE C LEJIbIO NMNOJIYYEHUA
YINIEPOHBIX MATEPUAJIOB C
0COBbIMU CBOCTBAMM

OCOBEHHOCTH
PEKLUWW BHEAPEHNA B
3ABUCMMOCTHU OT

OCOBEHHOCTH
XUMUYECKUNX
PEAKLUWWN BELLECTB,

HAXOASALLNXCA B OCOBEHHOCTEN
ABYMEPHOM CTPYKTYPbI
COCTOAHUM: YIJIEPOOHOMN

PA3JIOXXEHUA U AP. MATPULbI

FPA®EH U METOAbI EIO
MOJIYHEHMA

®U3NYECKMUE,
MEXAHOXVUMUWYECKME U
XUMWUYECKMUE CMTOCOBbI
NOJNIYYEHUSA
rPA®EHONOAOBHbIX
CTPYKTYP




7 KoMnos3untbl—

KOMNO3ULUUOHHBIE MATEPUAIDbI
BA30BbIE NOHATUSA

HeogHOpoaHble CMSOLLUHbIE mMartepuansl,
cocTtosilumMe mn3 OByX unm 6ornee KOMMOHEHTOB, Cpean KOTOpbIX
MOXHO BbIAENUTb apMupyloLLMe 3feMeHTbl, obecneynBarome
HeobXxoOMMble MEXaHU4YecKue XapakTepuCTUKM MmaTepuana, ug
mMatpuly (Mnu ceasyollee), obecnedmBaloLlLyo COBMECTHYHO paboTy,
apMUPYIOLLNX SNEMEHTOB.

KOMMNMO3ULMOHHDbIE

MATEPWUAIbI
APMUPYIOLLLIUA l CBSA3YIOLLEE
MATEPUAnN
CTEKNOBONOKHA \ TEPMOPEAKTUBHbIE TEPMOMNACTbI
YMEPOOHBLIE BONOKHA cMmonbl
BOPHbIE BONOKHA 4\ J\
APAMUOHBIE BONNTOKHA ANOKCUAOHLIE NONU3®UP3OUPKETOH
BA3AJIbTOBbIE BOJTIOKHA NONMUI®UPHbLIE NONUAMUAOUMUAbI,
m OP. ®EHOJbHbIE NONMUIDUPCYIIbDOH u
\ ) NONMUUMUAHBIE u OP. | P )

YHUXUMTEK

HAYYHO-NPOU3BO/CTBEHHOE OBBbEAVHEHWE




CBOWUCTBA YINMEPOAHbIX BOJIOKOH U KOMMO3UTOB

50
40
TEOPETUYECKUE
Jlyuwime naboparopHbie 3HAYEHMSA
30 obpasusi 6 = 10 MA il
n ' n
-~ | MHOTOCJIOMHbIE
; MAH HAHOTPYBKU
|® 5 NnotHocTk - 1.75-1.95 r/cM3
6.0 % :po“"m . rI-2lgo 586 Il
N loAyib yNnpyrocTv - - a
E &; Ynmymenyue Ha pa3pbiB - 0,4-2,4 % . GRAFIL (HYSOL’ nAH)
= € TORAYCA (TORAY)
2 5.0 ‘%
E (] 'y ‘ 2 ~$°& A PYROFIL (MITSUBISHI RAYON, NAH)
T 9
g 4.0 'é-? ‘3‘8‘ B DIALED (MITSUBISHI RAYON, nek)
E‘ 3 ? O 49" 5 Oc;m,gpao + [FOCY 280¢8-38 @ Cytec, Hexel (Hexel, Germany) , .
3.0 5 Qe"o BbICOKOMOAY/IbHblE © BMH-4 Fortafil (Fortafil, USA), Grafil (Grafil Inc, USA)
g 450 Y 1_0% o lm Oo.'g. 0O rn BHWUMNB O Me3sodasHble NeKoBblE U NEKOBbIe
20 g e R e © & “APFOH” (Nypon, Cytec, Mitsubishi)
ﬁ NMnorHoctb - 2.0-2.2 r/cm3
s @ MpouHocTts - 1.4-3.9 MNMa
i I Mopaynb ynpyrocty - 140-930 rrLa
Bucko3Hoe YanuHeHue Ha pa3spbis - 0.2-1.3%
MpouHocTsk - 0.345-0.69 I'Ma J'Iytuuue oTeyecTtBeHHble BOJIOKHAa
Moaynb ynpyroctu - 20-55 TITla

——
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 5000
Moaynb ynpyroctu (I'Ma)

YHUXUMTEK

HAYYHO-NPOW3BOACTBEHHOE OBbEOWHEHUE




KOMMNO3ULUUOHHBIE MATEPUAIDI
BA30BbIE NOHATUA
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YHUXUMTEK

HAYYHO-NPOU3BOACTBEHHOE OBBEAMHEHUE



W3MEPEHUE CBOWUCTB NMOJIMMEPHbLIX MATPUL, U MKMW

i ——

Tinus Qlsen

YHUXUMTEK

HAYYHO-NPOU3BOACTBEHHOE OBBbEAVMHEHUE




YHUXUMTEK

HAYYHO-NPOU3BOACTBEHHOE OBBEAMHEHUE




NOJIMMEPHBIE KOMMO3ULIMOHHBIE MATEPUANDI
HEMPEPBIBHbLIX U AUCKPETHBIX BONTOKOH U U3OAEITUA U3 HUX
2. g

KOHCTPYKLUOHHbDIE
KOMMNO3UTbl U TEKCTU/Ib
ANA a3POKOCMUYECKUX

lpadutosbie
MmaTtepuanbl gna
3HeprocbepekeHus

NPUMEHEeHUM

NMonumepnsi,
ceAsylowme
yrnennactmku

Yrnepoga-
yrnepoa, ans
AaBUALMUOHHDIX
TOPMO30B

Mpenperun

lpadurtoBble
YNAOTHEHUA
AnA
3HEpPreTUKn u
HedpTEXMMUM

ApmMmUpOBaHHbIe
TEePMOCTOKMe
NAACcTMacchl

YHUXUMTEK

HAYYHO-NPOMU3BOACTBEHHOE OBBEAVMHEHUE




JIABOPATOPUA XUMUN YTTIEPOAHbBIX MATEPUAJIOB

3aBenyrowmin naboparopuen
K.X.H. Manaxo Aprtem lNeTpoBuvy
1980 r.p., K.X.H.

HAIMPABJIEHUA PABOT o o o $ o
B« o — 60t + £
- MIHTepKanupoBaHHbIi rpadmT 1 MaTepuasibl Ha ero OCHoOBe

- YrnepopaHblie KOMMNO3ULMOHHbIE MaTepHUasibl 6 " sic - AN

-  TexHONorum Npou3BOACTBa MNMOJIMMEPHbIX U : %
yrnepogHbixX MaTepuanos

- MaTtepuansl u peweHus ana TIK

- NKM Ha oCHOBe AUCKPETHbIX BOJIOKOH

e

KonunuecrtBo COTpyAHUKOB — 12 yenosek

3a 5 net ony6bnmMkKoBaHoO:
6onee 30 ctaTter, 14 naTeHTOB

YHUXUMTEK

HAYYHO-NPOU3BOACTBEHHOE OBBEAVHEHUE



NABOPATOPUA TEOPETUYECKUX OCHOB XMMUYECKOW TEXHONOIMU

3aBepyrowmin nabopatopuen
KenmaHn Anekcei BanepbeBuy PR
1980 r.p., K.X.H., T T e
pa6oTtaeTt Ha X® MTY c 2002r. S
HayuyHas fessTeNnbHOCTb:

Bonee 25 ny6nukaumn (16 Wos)
3aM. reHepasibHOro AUMpeKTopa
3A0 <MHYMuT»

ECCM15

HANMPABJIEHUA PABOT

Pa3paboTka BbICOKONMPOUHbIX BbICOKOTEMIMEpPaATYPHbIX
CBSA3YIOLUMX AN MOJIMMEPHbIX KOMMO3ULMOHHbIX
matepuanos (INMKM) ana aBa n pakeToCTpoOeHUs;

Pa3paboTka TexHosiorum nsrotosneHuna niaenum us NKM;

MopenupoBaHMe TEXHOJIOMMUYECKUX NpoLeccoB U3roToBJ/IEHUS
n3genun ns NKM;

Pa3paboTka TexHonornn 3phpeKTMBHOro pasgeneHns cMmeceu
ras’oB C UCMOJIb30BaHUEM MOJIOBOJIOKOHHbIX MeMb6paH w3

YHUXUMTEK

HAYYHO-NPOU3BOACTBEHHOE OBBEAVHEHUE




BHEAPEHUE MATEPUANOB, PASPABOTAHHDbIX
B MIY umenn M.B. TOMOHOCOBA

MPOEKT NTK HN «®EAEPALIUAR MMMNOPTO3AMELLAIOLLUE
MATEPUA/bI A1 NPOEKTA MC-21

|K-|prnnA
KPOHLUTALOT

YHUXUMTEK

HAYYHO-NPOMU3BOACTBEHHOE OBbEAVHEHUE
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3A0 «MHYMuT» npuHan coemectHoe yyactue ¢ AO «KpoHwTtaar» no
CO34aHUIO NepBOro 6ecnNUMNOTHOro neTaTeNbHOro annapara

YHUXUMTEK

HAYYHO-NPOU3BO/CTBEHHOE OBBbEAVHEHWE




/‘c npoekm e pamkax 218 nocmaHoeneHusa
Zia Mpasumenscmea PP

Ha3BaHue: «Cos,u,aHme BbICOKOTEXHOJZIOTMYHOTO OMNbITHO-NPOMbIWNEHHOIO nponssoacrtsea
cneu,maanoﬁ TEeXHONOrMYeCcKoOM OCHACTKMU ana aBMaunMoOHHOINro MalMHOCTPOEHNA C NMPUMEHEHUNEM

HOBbIX TUMOB KOMMO3NUMOHHbBIX MaTepmnasioB mM MHHOBaAUMOHHbLIX MOAXO0A40B K MOAETNPOBAHUIO
TEXHONOINNMYeCKMUX npoueccos»

MHULUMUNATOP — NAO «BACO»

FfonosHou ucnonHutenb «HUOKP» - MT'Y nmenun M.B.
JlTomoHocCoOBa

HayuHbi pykoBogutenb npoeKTta — pektop MIY, CagoBHUuniA
B.A., 3am. Hay4yHoro pykosoautensa Asaees B.B., OTBETCTBEHHbIM
ncnonHutesnb KenmaH A.B.

CpoKu peanusauum: asryct 2014 — aexkabpb 2016

O6bem nHBectuumn: 319 mnH. pyob.,

B TOM Yucne:

- CpepactBa cybcnanm — 157 mnH.pyb6.

- CobcTBeHHble cpeacTBa npeanpuatTns — 162 maH.py6b.

PE3Y/IbTAT: Y4yacToK Npon3BOoACTBAa KOMMO3UTHbIN OCHACTKU U
nsgennii u3 NKM c noteHunanbHbiM 06 bEMOM NPON3BOACTBA
250-300 mH. py6./roa. (npu obecnevyeHnn 3akasamm)




TEXHONOIMMuM KOMNo3mToB HA OCHOBE AUCKPETHbBIX BONNTOKOH

TENMNO3ALLMUTHLIE KOMNO3UTHI MATEPUANDbI AN1A 3ALLATDI
ANA PAKETHbIX ﬂBVII'ATEJ'IEVI OT JIASEPHOI'O OPYXXHus
AO «HIMO «CT1/IAB>» Anmaz-AHTer

«TaKTUYECKOE PAKETHOE BOOPYIKEHUE

MATEPUAJbI AN ABUALIMOHHbBIX TPYBOMNPOBOHASl APMATYPA
TOPMO3HbIX AUCKOB n MATEPUAJIbI
OAO «ABuaLmoHHas kopropauyms «PYBbHH> AO «HIIO «CTUIABY, PT-XumkoMiosnT




AsMaunoHHan Kopnopauws

T «Pybun» :
HpoeKT peasmu3zoBan MI'Y mno 3aka3zy AK «Pyﬁnn» B COOTBETCTBHH ¢ [TocTanoBIeHHeM

IIpaButenscrBa P® Ne 218

Tema: «Coz0aHue 8b1COKOMEXHOIOCUYHO20 NPOU3BOOCIBA (DPUKYUOHHBLX Y2TePOOHbIX MAMEPUATLO8 ONis
MOPMO3HBIX CUCHEM ABUAYUOHHO20 U OPY2UX 8UO08 MPAHCHOPMA Y.

Cpoxu peammzanuu 2010-2012 rox

Pesyabrar: Opeanu308ano HO80€ 8blCOKOMEXHOIOSUYUHOE NPOUZBOOCTBO (DPUKYUOHHBIX VelepOOHbIX
Mamepuaos.

MaTtepuans! Ana 3awWmTbl OT NOPaXXeHUA Jfla3epPHbIM
opyxuem (ana Anmas-AHTen)

Pabomei eenuchk no 3aka3y HIMNO «Komnosumy» e ompacriegol
nabopamopuu Ha Xumudeckom hakynbmeme MI'Y (spemeHa
CCCP)




KOMMNO3ULUMUOHHBIE MPECC-MATEPUAIbI
HA OCHOBE JQUCKPETHbIX BOJIOKOH

IpoexT peanusyercsas MI'Y mno 3aka3y OKII «AeKCHHCKHMA XUMHYECKHUIT KOMOUHAT» B
coorBercTBUM ¢ IlocranoBiaenuem IlpaButeabcrea PO Ne 218

Tema: «Pazpabomxa u opeanuzayus npouzeo0cmea mepmoCcmouKux KOMnO3UyUOHHbIX npecc-
Mamepuanos 01 CepUUH020 U320MOBIEHUSL 0071e2UEeHHbIX Oemanel CLOHCHOU PopMbl... ».

Cpoku peanusanuu 2013-2015 rog

Heaw: opeanuzayus npouzsoocmea npecc-wamepuanos oovemom 00 500 mour/200

MoTpeburennu:

HMNO «CrJIAB»

OAO «KoHCcTpyKTOpCKOe 61opo
NpnbopOCTPOEHUS»

OAO «AsuaumMOHHOe 0b6opyaOBaHNE>
HMNO «MXMALL»

IIpecc-marepuasn cocTouT M3

TUCKPETHBIX BOJOKOH JJINHOM

ot 1 10 50 MM, NpONIMTAHHBIX
MOJIMMEPHBIM CBA3YHOIINM




Ha creHge MIY wmenHun M.B.JlomoHOcCOBa  B.H.C. XMMWYeCKOro dakynsreTta
A.ll. Manaxo poknagbiBaeT MwuHuUCTpy oO0pasoBaHma un Haykm PO O.10.
BacunbeBon pesynsratebl paspaboTok rno coBmecTHOMy npoekty MIY m AO
«HMNO «CTIJ1IAB» No CO34aHUKD TEeXHOSIorMM MNPOU3BOACTBA KOPMYCOB
TpybonpoBogHOM apMaTypbl, OPYrMX KOMMOHEHTOB TpybonpoBoaoB, TpedyroLwmx
MNOBbLILLEHHOW TEPMOCTOMKOCTU C TemMrepaTtypon akcrnsyataumm csebie 150°C u
pabounm gaeneHmem bonee 25 atm. Ans xMumMmnyeckon npomblneHHocTn n XKX,
BY3IMNPOM3KCIO, nekabpb 2016r.



CoBmMmecTHan paborta — 3anor ycnexa co3faHuA YHUKanbHbIX
n3genun u3 NKmM

KoHcTpyKTOPDI < > KoHTponb KauectBa
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PA3PABOTKA MNOJNIMMEPHbIX MATEPUAIIOB AONA
A3POKOCMUYECKON OTPACIIN: TEPMOPEAKTUBHBLIE MATPULbI
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CBA3bIBAlOWUMA
dparmeHr

ECTKUI TMBKUNA

NC 0 o\ﬁ/o O CN

Ij(j@ AT U R UL,
=185 °C T.=22°C
T. Kennep, 1982 . MTY, 2015

Oryn «BUAM», 2015 .
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Moaynb ynpyroctu, Mla

TEN/1I0CTOUKOCTb ®TA/IOHUTPUNOB

U3SMEHEHUE MOAYNA YINPYTOCTU PA3ZTIUMHBbIX MATEPUANIOB
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NCB-250
6ucmanenmupbl

Al 7075-T6 npuBeaeHHb rocTu

T26
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NUHy3uA: BckpbiTUe nakeTta NMocTtoTBepKAaeHUue: lfoToBbiii 06pasey,

15 muHyrT, 150 °C. 375 °C, 8 yacos
0 MNpepen npoyHoCTU MNMpepen npoyHoOCTU
TBEPKAECHUE Temnepartypa, °C npyu meXXcnoesom npu casure B
B NakeTe: cagure, T,,, MMa NNOCKOCTH, T,, MPa
o
43 72
41 64

38 63
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MOCKOBCKHM I'OCYJIAPCTBEHHbI YHUBEPCUTET
umenu M.B. IJIOMOHOCOBA

XUMUYECKHI ®AKYJIbTET OCHOBbI TEXHOSOMNMU nonyvyeHund

ITPUKA3 17 Y
s L6078 2010r.  Mocksa Y 567 _ rM6KOM FpaCbI/ITOBOI/I Cbo'nbrl/l n

O cozpannu puianana kadeapbl XAMHYECKOH TEXHOJOIHH H HOBBIX MaTEPHAJIOB M 3ﬂen M M H a ee OC H O Be

1. CornacHo pemenuio Y4eHOro coBera XMMH4eckoro (axynprera ot 11 mexabps 2009 ¢

LEJbIO CO3/1aHus Y4eGHO-TEXHONOrHYECKUX JIMHAH B IIPAKTHKYMAaX 110 HAHOTEXHOJIOTHAM
U1l BBITIOJIHEHHS TabOPaTOPHBIX, KYPCOBBIX, IMTIOMHBIX M y4e0HO-HCCIEI0BATENbCKAX
paboT, NpPOXOXKIEHHS Yy4eGHO-TIPOU3BOACTBEHHON M NPEAIMIUIOMHON IPaKTHKH
CTYJICHTOB, MArHCTPOB H ACIIUPAHTOB.
ITPUKA3BIBAIO:
9 Cosnate Gumman xadenpbl XHMHYECKOH TEXHOJNOTHH M HOBBIX MAaTepHalloB

xumHadeckoro (axyasrera MI'Y um. M.B.JlomonocoBa.

2. Onpenennts MecTo HaxoxaeHus ¢umuana no anpecy 142181, Mockosckas 0611,
IMononbekuit padon, r. KnuMoscek, yi. 3asoackas a2 Ha 6ase MHcTHTYTa HOBBIX
YIJIEPOJIHBIX MATEPHAJIOB ¥ TEXHOJIOTHI.

3. Hasuaunts pykosonmTesnem ¢ummana nonenta Honosa C. T

4. VYTBepmuTh TNONOXKEHHe 0 (uinane Kadenpsl XMMHYECKOM TEXHONOTMH M HOBBIX

MmaTepHaioB Ha Gasze MHCTHTyTa HOBBIX YIJIEpOAHBIX MAaTEPHANOB H TEXHOJOTHH

(ITpunoxenue Ne 1).

JlexaH XMMHYECKOro (akyypTeTa

aKaeMHK %%7 JIynun B.B.
Cornacosano:

3am. nexana 1o yyebuoi pabore

npodeccop Kyssmenko H.E.
TTpoexT npukasa BHOCHT:

3as. xaeapolt XUMHYECKOM

TEXHOJIOTHH ¥ HOBBIX MaT€pHAJIoB

npogdeccop Aspniees B.B.

YHUXUMTEK

HAYYHO-NPOW3BOACTBEHHOE OBBEAWVHEHUE




=+ OcHOBbLI aAAUTUBHbLIX TEXHONONMUMN :
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?I_D'C"a"'e‘_p Se1nse 3D-ckaHep NextEngine 3D MO ana 3D moaenvpoBaHuA:
04HOCTb: 0,9-1 MM Scanner HD Komnac 3D, T-FLEX CAD, 123d

3D-paspelueHue - ot 150 dpi mo 400 Design, Fusion 360, Inventor 2016
dpi.ToyHocTb: 0,127 - 0,381 mm

3D npuHTep Picaso 3D

_ A 3D npunTep Ultimaker 2 Designer
‘ Ulta<r w (Huaepnanabi) (Poccus)
S ihea ! Pabouyas obnactb, MM: 223%x223x205 &
TonwmHa cnosa: 50-250 Mkm :

CkopocTtb ne4yatu: go 300mm/c

TonwwumHa cnos: 20-300 Mkm
CkopocTtb neyatu: go 300mm/c
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Ultimaker
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cura.

Paboyasa obnactb, Mm: 200%x200x21C



KoHkypc “YMHUK-2016”

Mpoekt acnupanHta He4vaycoBa Cepresi: “Paspabotka TepMOCTOMNKOro
doTONONIMMEPHOro CoCTaBa Ha OCHOBE BUHUMAMUPHLIX CMOM B KayecTBe marepuarna
ons crepeonutorpadumn (SLA 3D-nevatn).” / Q , -
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2. Tepmunyeckan nonmmepusaums
(noBbIWeHMe TeMnepaTypbl CTEKNOBaHUSA, O O

n MeXxaHW4eCKUX M APYrux XxapakTepucTuK)

J Polym Res (2016) 23: 114
DOI 10.1007/510965-016-1004-7

Hay4yHble npeanocbISIKU: ORIGINAL FATER
CuHTe3 n nccnegoBaHune 6UpyHKLMOHANbHbIX
TepMopeaKkTUBHbIX NOSINMMEPOB B KOTOPbIX
ynyJdlweHue XapakTepucTuK  AocTturaeTcs
BBeleHWeM [ONOSNIHUTENbHbLIX TePMOpPeaKTUBHbIX

I'pyrl n. S.S.Nechausov' - B. A. Bulgakovl ALV Solopchenkol +A.A.Serdan" - D. . KaluginI .
A.Lyalin® - A. V. Kepman' « A. P Malakho'

Thermosetting matrices for composite materials based
on allyl/propagryl substituted novolac resins




LIMUT «TEPPUTOPUA TBOPHECTBA>» =+

OK Oro-3AnAa
[MonyyeHune cTekno- un yrnennacTtTMKoB MeTO40M BaKyyMHON UHY3UN




ABTOHOMHE’I HEKOMMepUueckana opraHusauusa
«UEHTP UCNbLITAHUN, CEPTUOUKALIMU U CTAHAAPTI/I§AI.|MI/I
OYHKUUOHANDBHbLIX MATEPUANOB N TEXHOJTON'MAN»

YupeauTtenu:
JENAPTAMEHT HAYKY, X
% HEg’;#EﬁHHU“ ; MlY umeHu doHp «HaunoHanbHoe
'/ MPEANPUHWMATENLCTBA GL&”JSJESn wlY M.B.JlomoHocoBa WHTENNIEeKTya/IbHOE pa3BUTUE)
rOPOfIA MOCKBbI roroza Cetls

MOCHBbI

NCTOYHNKM (pHAHCUMpOBaHUA co3aaHus LleHTpa:

204 MAH.pY6. — cybcnans MnHMUCTEpCTBa SKOHOMMYECKOro pa3BuTns Poccuickon ®eaepaumm
51 MnH.py6. — cpeacTtea r. MocKsbl
29,3 MJIH.pY6. — BHEOIOMKETHBLIE UCTOUYHUKN

MecTto pacnonoxeHusa LleHTpa:
TEPPUTOPUA HAYYHO-TEXHOJIOrMYECKOMN
AOoNnHbI «Bopo6beBbl ropbl», r. MOCkBa,
JleHuHCKMe ropbl A.1. cTp. 11




ABTOHOMHasi HEKOMMepYeCKas opraHu3aums
«LlEHTP UCNbITAHUU, CEPTUPUKALIUU U CTAHAAPTU3ALIUA
OYHKUUOHAJIbHbBIX MATEPUANIOB U TEXHOJTOUN>»

OCHOBHbI€ HanpaBJ/1eHUsA: OCHOBHbIE 3afauun:

osKOMMNO3ULIMOHHDbIE Ma'repuanbl onpOBe.u,eHme VICI'IbITaHVIﬁ (IbYHKLl,VIOHaJ'IbeIX MaTepmanos;
eMaTepuanbl ana TpybonpoBoaoB M y3no0B ecepTUdMKaumsa yHKUMOHANBbHBIX MaTepuanos;
3HepreTuyeckoro obopyaosaHus epa3paboTka HOpMaTUBHOM AOKyMeHTauuu, BK/OYas
o3dlLNUTHbIE Ma'repuanbl CTaHD,aprI.

OKOHCprKLI,MOHHbIe n CTpOMTeanble onpo,quKeHme KayeCTBa KaK KpVITepVIﬂ Bbl60pa
MaTepualibl MaTepuana/npoayKunm.

Ycnyru AHO «<UNCUC OMT»:

+ MexaHunuyeckMe wucCnNbITaHUA (pacTskeHue, ©kaTue, u3rmb, onpeaeneHve
KO3 puUNEHTa TPeHUS], TBEPAOCTH, yAAPHON BA3KOCTK)

« PecypcHble ucnbiTaHus (onpeaeneHne ANUTENbHOM MNPOYHOCTU U MON3YYECTy;
LUMKAMYECKME UCTbITAHWS)

* UcnbiTaHns Yy3/10B XMMUYECKOr0 WU 3HepreTnyeckoro ob6opyaosaHus
(onpepeneHne repMETUYHOCTU Y3/0B, (bNaHUEBbIX WM CaNbHWKOBbLIX COEAMHEHUA W
YN/IOTHUTESbHBLIX MaTepnanos)

« OnpepeneHne @PU3INKO-XMMUUYECKUX CBOMUCTB (BA3KOCTU W BPEMEHWN IKU3HM
CBA3YyIOLEro, TeMmnepaTypbl CTEKNOBaHWA W pa3MsirdeHus, TennosBblX 3(dEKTOB i

peakuun, TENNONPOBOAHOCTM)

« OnpepeneHune pa3oBoOro 1 XMMMUYECKOro coctaBa MeEToAaMmn peHreHoda3oBoro u
peHTreHoMlyOpeCLIEHTHOrO aHanm3a, MOHHON 1 ra30BOK XpoMaTorpachum

* YCKOpEeHHble K/IMMaTUUYeCcKue wucnbiTaHua (YCTOMUMBOCTb K BO3AEWCTBUIO
CO/THEYHOr O U3MTyYEHUs, Tenna, Xonoaa, Bnaru, CoNsHOro TyMaHa U CEpHUCTOro rasa)

- BbliesgHas nabopartopusn

* KoHCynbTauMOHHbIE yCyrun




TennousoAsnum

CepTudunKaLMOHHO-UCCNEA0BaTENIbCKUIA LIeHTp

>

ueHTp

NcnblTaTenbHbIN cTeHq ans
NpPOBEAEHNS UCMbITAHUA YCTOMYNBOCTU
TenSION30NAUNOHHBLIX MaTtepuanos B
ycrnosusix Bubpauum u MNOBbILLEHHOWN
Temneparypbl

CteHa no onpeaeneHunto
TEeNroNpoOBOAHOCTM  LMNUHAPUYECKOW
Tennounsonsauum

Mpun6op ans onpeaeneHns
TENIoNpoOBOAHOCTM B [AuanasoHe

Temnepatyp ot -100 °C go 700 °C

Mpunbop ans onpeaenenus
TENnonpoBOAHOCTU MpPU  KOMHaTHOW
Temneparype

Komnnekc OOMONMHUTENBHOIO
obopygoBaHMss M OCHAcTKM  (neuw,

CyLUUnbHbIe LWKadbl 1 np.)

«TEMNOU3oONAUUA»

HFM 436, NETZSCH



NMnowaaka LUMUT «Tepputopua TBOpYeCcTBa» peKoOMeHAoOBaHa A pa3BUTUSA C LeSbilo ee
MCcnosnb3oBaHUA Ana 4-XypoBHEBOW NOAroTOBKU KaapoB TEXHOSIOroB, paboynx U TeEXHUKOB.
Ona noaroTtoBKM KOMaHA U NpoBeAeHUA KOHKYPCOB Mo KoMneTeHuun « TexHonorum
KOMMNO3UTOB» B COOTBETCTBMU C MeXAayHapoaHbiMu ctaHaaptamu WorldSkills Russia.

=i




Moaenu coBpeMeHHbIX YHUBEPCUTETOB
[NpoeKTHble
YHUBepPCUTETbI
PemecneHHble [NonnutexHn4eckme MapKeTuHrosble
YHUBEPCUTETDI YHUBEPCUTETDI YHUBEPCUTETDI

1. PEMEC/NIEHHOE (MCCJIEQOBATEJIbCKOE) YYEBHOE 3ABEQEHME:
Hayka B LleHTpe BY30oBckoun paboThbl, LUTY4YHass NOArOTOBKa

2. NTHOQYCTPUANTbHOE YYEBHOE 3ABEQEHME:
MaccoBas NoAroToBKa AJiA NPpoM3BOACTBA

3. «CYNEPMAPKET»:
obpasoBaHue — 3TO yCnyra,

B LiIeHTpe CTYAEHT, KOTOPbIX BbibupaeT o6pa3soBaTesibHble YC/YyrU
NMPOEKTHOE YYEBHOE 3ABEEHME:
yesioBeK, Kak oTaesibHasg equHMLA, He afeKBaTeH COBPEMEHHbIM

CNncrteMaM AeATeNIbHOCTMU,
TaKMM_CUCTEMAM HYXHbI rpynnbi moneifl, KOMaHAbl U KOJIJIEKTUBDbI




MUNCCUA COBPEMEHHOIO YHUBEPCUTETA

B coBpeMeHHbIX YC/I0BUSIX MUCCUA BeAyLWMX YHUBEPCUTETOB MUpa 3aKJ/Il0UaeTcs B
BbIMOJIHEHUM c/ieayoLWnX yHKLNNA:

* BbigBMXEHMe CTpaTernyeckmx naeu
+ dopMMpoOBaHME U NOAroTOBKAa KOMaHA ANIA UX peasin3aumm
« Co3paHMe BbICOKOTEXHOJIOFMYHOro 6u3Heca (3KOHOMMKM 3HAHUM) CUIaMU NOArOTOBJIEHHbIX

KOMaHf

OAns peannsaunm Mmmccun MoCKOBCKOro yHMBEpCUTETA KakK BeyLlero
KJIACCMUECKOro YyHMBepcuTeTa CTpaHbl HE06X0AMMO OCyLLEeCTBJ/IEHUE
AesATeNbHOCTU MO YeTbIPpeM HanpaB/IeHUSAM:

» OOpasoBaHue
» Hayka u TexHonorum

> WMHHOBauuu

> Pabota Ha bnaro obwecTBa




BcTpeua ¢ rybepHaTtopom Tynbckoit obnactu A.l. JiomuHbim. MognucaHue
cornaweHun o coTpyaHuuecrtee ¢ TynbcKou obnactblo. 26 aekabpa 2016 .




NNAH NO CO3AAHUIO HOBbIX NPOU3BOACTB B TYNIbCKOW OBIACTHU

PASMELLEHUE NPON3BOACTB

-YINNOTHUTEJIbHbIX MATEPUAJIOB
-OMHE3AWNTHBIX MATEPUAJIOB
-KOMINO3NTOB

-KOMMOHEHTHOW XUMUU

rPynnbl KOMNAHUA «YHUXUMTEK>
HA TEPPUTOPHH O33 «Y3/I0BASA»




CMIACUBO 3A BHUMAHMUE !

Kadeapa XmMnueckon TexHoJI0rmm M HOBbIX MaTepuaJsioB
MI'Y umenu M.B. JIOMOHOCOBaQ,
3A0 <MHYMuT»

MockBa, JIeHMHCKue ropol A. 1, ctrpoexHue 11
Ten./®akc +7-495-939-33-16




