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HOU ®«HMEH® - MHAMHWPWHIOBEIN WEHTR,
NPesNarawmin BOSMOHHOCTE BEINOAHEHKA paboTel No
MNPMHUKMAY ©3BMHEHYTOMO LWMKAE®: OT pas3paboTh HOBEIX
MBTEPMEN0E W TEXHOAOTMI KX nepepaboThK 4o
MPOEKTHROBEHWA M NPOMIB0ACTES MILENMN, B TEHHE
HOHCTPYHUMA HE WX OCHOBE.

HALUA MHCCHA

KoHCoAMaaura 1 GOpMWUPOBEHWME HBYYHO-
MCCAEQOBETENLCHOMND M NMPOMIBOACTEEHHOMD NOTEHUWENE B
00ASCTH HOMNOSUUWOHHEIX METERPWEN0E HE YPOBHE 5-r0 K
B-ro TEXHOAOMMYECHMX YHAS406.

OQCHOBHBIE 3AOAYH:

¥ OCYUWECTEAEHWE MHAMWHWDWMHIE «N0g KAy,

¥ PaspaboTha M MECCOBLIM TREHCDEP TMNOBEIX

NPoAYKTOBEX M TEXHOAOTMUYECKMX PEWEHWN;

¥ [eHEPMPOBEHWE HOBLIX DWSHECODE;

¥ CTRETErMY4ECKMM KOHCAATHHS

¥ TOBEIWEHWE HBENWDMHAWMKM M 0Dpa30BaTENbHEIE

YCAYTH;

¥  PE3BWTHE METPOACTMKM M MHDPECTPYKTY PR HEYECTES,

¥ HOMMEPUMEAMSEUMA W COQEMCTEME B COSOEHWK
WHHOBEWMOHHEIX KOMI2HKMHA.

OCHOBHBLIE CPEPLI QEATENBHOCTH

HHHHHHPHHIOBOMD L EHTPA:

¥ TREHCNOPTHEA WHDPECTRYKTYPE;

¥  CTPOWTEABHEA MHOYCTPKA (B T.4. MUAWLLHDE

CTPOMTENLCTED);

IHERTETHHE W IAEHTPOHMHKE;

TREHCNOPTHOE MEWWHOCTROEHME;

HEX;

HedTe- 1 resogobeius;

¥HUMMA M HEQTEXMMMA;

BHomegnunHea;

CenpXosSTEXHUKE.

T T T O O

OCHOBHBIE HAMPAB/MIEHHA QEATENBHOCTH:
BEINOAHEHWE HEYYHO-MCCAES0BATENBCHWE W
ONEITHO-KOHCTRYH-TopCKME paboT (HMOKP) no
PE3AWYHEIM TEMBTHEEM, BEAOYaA paspaboTry
HOBEIX METERMEN0E, COSAEHME KHOHCTPYHLMA W3
NOAMMEPHEIX, B T.4. HEHOMOSWDMUMPO-BEHHEIX,
HOMMNOSMUMOHHEIX MBTERHEN0E;
PaspaboTha CNEUHENMSMPOBEHHOTD
oBopyaoBaHMA ONA NPOM3BOACTES MSOENWA W3
NOANMEDHEX HOMMNOSHUMOHHBIX METERHE/I0E, e —— —
OpraHUsaunA NPOMSBE0ACTE HILENMH M3
NOAMMERHEIX KOMIOSHUMOHHEIX METEPHEN0E;
NOoKaNMSEUWA 38N34HEI TEXHONOTIA,

Crapranbl, NiaHMpYyeMBbIE Ha
HnvxKarLLYIO NepCNeKTUBY

v« enesHo-gopomKHbIE U
asTomobuNbHbIE LMCTEpHDBI M3
KOMMOZMTOB M

v «KomnosuTHbie 3nemeHTb obeeca
ana kombaiHos»

v «Creknonnacturoesie Tpybel gna

HEKX » gpyrux otpacnei
NPOMbILLLIEHHOCTIR

v «BMOKOMNO3MTBI AR MEQULMHDI
¥ HOCMETONOTMKS

Hacroawmi otuer nogrotoenes MITY um. H.3. Baymana no sakaszy MunucTepcrea npombiluneHHocTH M Toproenin Poccuiickoi Megepaumm B cooteerctemnu ¢ locygapereerHbim KoxwTpaktom

ot 5 mapta 2013 roga Ne 13411.0010400.12.008.

HarHbiis (uToroesii) otuer o HUP cogepmT MHGOpMaLMIO, COOTEETCTEBYHOLLYHD NOCTABAEHHbLIM 33484aM MCCNEN0BaHMA, 8 MMEHHO:

v’ XapaKTepUCTHKa NPeAMETa MCCNeA0BaHUA;
aHaNK3 POCCMMUCHOro U MMPOBOTOo ONBITa B 06NacTH pasBMTUA NPOM3BOACTES HOBBIX MaTEDMaNOE B rPaMAaHCHWX OTPACAX
NPOMbILLNEHHOCTH:
AHANW3 TPAMAAHCKUX OTPACAEN NPOMBILLNEHHOCTM, NOTPEbAAOLLMX HOBBIE MaTEpPUANI;
NPOrHO3 Pa3BMTHA PblHKA HOBbIX MaTEPMAN0E B rPaMAaHCHMX OTPACAAX NpoMbIlWNeHHoCTH (B Poccuu u mupe go 2020 roga);
obzop TexHonoruii B 061acTH NPOMZBOACTES HOBBIX MaTEPWAN0E B rPaMAaHCKUX OTPACIAX NPOMbILLIEHHOCTH;
AHANW3 ONbITA BEAYLUWX CTPEH NO NOLAEPHHE MHAYCTPUM NPOM3BOACTEE HOEBIX MATEDMANO0E B TPaMA3HCKMX OTPACAAX
NPOMBILLNIEHHOCTM, XaPaKTEPHUCTHMHKE BOZMOHMHOID KOMM/IEKCE MEp NOAAERMKN UHAYCTPMM NPOMZBO0ACTES HOBLIX M3TEPUaN0E B
rpamaaHCKMX OTPacnAX NPOMbILLAEHHOCTM B Poccuiickoi Pegepaumu.
C uenb UCCNeA0BaHMA CTPYHTYP NoTpebneHMA M NPOM3E0ACTES NPOBEAEH CEMMEHTALLMOHHBIM aHANKW3 OTPACNK HOBbIX MaTEPUANOE NO
cAeayoWUMmM KPUTERUAM:
¥ CTpaHOBaA NPUHAANERHOCTD;
v’ BeayliMe KOMNaHMM-NPOU3BOAMTENM;
v oTpacam-noTpebuTen KOMMNO3ULMOHHBIX MaTepHUanos.
[na wccnenosaquA TUNOELIX Npobnem oTpacnu Beil NPOBEAEHD MaPKETUMHIOBOE MCCNEA0BEaHME, ONPELEeIMELIME OCHOEHBIE Npobnemsi,
NPENATCTEYHOLWME PAaZBUTHMIO OTPACAW HOEbIX MaTepManoe B Poccuu.
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BcTynutesibHOE CNOBO

CXEME PACWHPEHIA PhIHES KOMNOINTOR B PEIYNLTATE COXQAHIA
MemoTpacne Boro Focy SAPCTBEHHONS MHMITHUPUHIOBOIE LEHTpa
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| MocyOapETEeHHENE BNOKEHNA, MITH. pyﬂ*=>

. MHHLUEEBEEYRT BOAHOOOpa10e
PACNPOCTPEHERIE BHHOBAYE

Crpaterveit MHHOBaLMOHHOTO
pazeuTMa Poccuiickon @egepalmm Ha
nepwog go 2020 roga onpeenexbl
OCHOBHbIE TEHAEHUMW MUPOBOTO

rofa, B TOM Yhc/e LWMpoKoe
BHEeJpeHWe MaTepuanos co
cneuransHeIMW CBOHCTBaMM (B

TEXHONOrMYecKoro passutua Ao 2020

Nepeyw o4yepeb KOMMNO3ULMOHHbBIX
MaTepuanos).

CueHapuv pasBuTUA 0DWBPOCCHIACKOIO phitKa
HHMHMHUPWHIA KOMNO3WTOB, MnH. pyb. [ ron.

" 29000
(2020r))

5600
{2020r.)

18753
{2012r.)

MuepuuonHoe paszeutue (MMAL He cosgaH)
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OcHOBHbIe onpegeneHUA

HoBble maTepuanbl, TakKe W3BecTHble, Kak Value Added Materials (VAMs) —
3TO HEelaBHO CO3aHHbIE MW OTKPbITbIE MaTepuanbl, NpeacTaBNeHHbIe Ha
pbiHKe B HeBonbluom obbeme, HO UMEKOLLME BLICOKWMA MOTEHLMWAN ero
3anonHeHua nubo NyTém 3amellleHMA TPaAMLMOHHbLIX MaTepuanos, nubo nyTém
OTKPbLITUA HOBOTO CErMEHTa pbiHKa. [laHHOe onpeeneHWe akTyanbHO TONbKO B
TEKYLLEH COBPEMEHHOCTH: B KaXK bl MOMEHT BpEMEHM HOBLIMKM MOTYT
NMPW3HABaTbCA pa3Hble MaTepuanbl - M BHOBb CO3[aHHble, U "HeaasHOo"
CO3[aHHbIe, U HaoDopoT, YacTb "HefaBHO" CO34aHHbLIX MaTepHanoB MoryT
NPU3HABaTLCA YKe yCTapeBwumK. B gaHHOM onpeeneHnuK HUKaK He
npeacTaBneH NapameTp BpemeHu (Korfa co3/iaHHbIe? KOraa OTKpbIThIe?),
NOTOMY 4YTO eCTb PAJ MaTepUanos, KOTOPble CO34aHbl aBHO, HO 10 CUX NOP He
WMHTETPUPOBaHbI B PbIHOK.

lMepenoBblie matepuasbl - 3TO OTHOCUTE/IbHO HeJaBHO CO3aHHbIe UK
OTKPbLITbIE MaTepuasbl, 3apekomeHoBaBLumne ceba, Ho UMeloLLLMe NoKa
OrpaHUYeHHOe pacnpocTpaHeHWe Ha PbiHKe (BHeapeHue, Hadano
KOMMEpPLManmM3aLmm).

CoBpemMeHHble MaTepuanbl — NPU3HaHHGLIE MaTepuanbl, ABNAKLIMECA
CTaHAapTOM, C PacTyLLUM CNPOCOM Ha HUX.

TpaAMLMOHHbIE MaTEpPUa/Ibl — NO-NPEXHEMY NOMAE3HbIE MaTepuabl, HO C
Nafako MM CNpocom, YCTyNatolMe COBPEMEHHBIM M HOBBIM MaTepHanam.

YcTapeswne matepuanbl— maTepranbl ¢ 04eHb ManbiM CMPOCOM MKW NOMHBLIM
OTKA30M OT HUX B MOMb3Y COBPEMEHHbBIX M HOBbLIX MaTepuanos (OKoHYaHue
KOMMEPLIMANHU3aLMUK).
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OcHoBHbIe paKTopbl pocTa

BceaszMc

DAZEMTUEM NPO-
MBILLIEHHOCTIA W
MOBbILLIEHWEM
Tpebosarwmii K

HMCnone2yembiM B

mMmaTepranos B0

BCEM MKMpE.

B racToAwe

m

BPEMA MEHAIOTCA
CamMmM NOHATUA
NPOM3BOACTEE K

NpOMZE0OCTEEHH

CTOMMOCTE.

NOBbILWEHME
PECYPCO-
SOPEKTHBHOCTH

MOMAICTEP:

* Hanbonee yacTo
MCNOABIYEMEIN NOJMMER C
WHPOKMM AMENa3oHomM
COCTRBOE, OTEEPAMTENER W
APYTHY

Mpuemnemere
MEXEHMYECHME CBOHCTEE W
NoAXCOALLEA IKONOTMYHEA
AO0NTOBEYHOCTE

Xopolwee CUENAEHWE CO
CTEKNOBOAOKHOM

BrICOKMMA YpOBEHE BRIDpOCE
CTMPOAE M BRICOKWA
YPOBEHE YOEAKM

BEHHN3®MPHAR CMONA:

* BbICOKEA XMMUYECKEA W
npUpoaHEA
COMNPOTHENASMOCTE

* BEICOKME MEXEHWYECHWE
CBOWCTBE B CPaBHEHWK C
NONHUICTEROM

* BeicoKaA UeHa

INOKCHOHAA PESHMHA:

* Hawbonee YacTo
MCNOABIYEMBIN METEPHEN
M@K NPOWSBOACTEE
CNOMHHEIX KOMMOSMTOE

* BEICOKME MEXEHWYECKWE W
TEPMHYECKME CBONCTEE

* XOpOoWan B0goCTOMKOCTE
* HUS KWK YPOBEHL YC3OKK

* BelCOK2A WeHa

L

NOBbIWEHME
TPEBEOBAHWHA CO

CTOPOHbBI 3KONOTHH

DEHOMbI:

Hawbonee yacTo
WMCOOABSYEMEIA NOAWMER C
WHPOKKMM AMENa30HOM
COCTEB0B, OTEEPAMTENEA W
APYrix

Mpuemnemele
MEXZHMUYECHWE CBOMCTEE M
NogxodALLER IKONOTHHHERA
A0AroBe4HOCTE

¥opolwes CUENANEHWE CO
CTEKAOBOAOKHOM

BEICOKMKA YPOBEHE BeIOpoCa

CTHPONE M BEICOKWIA
YOOBEHBE YCEAKK

nonumMK|a:

BeICOK2A XMMWYECKEA W
npUpogHan
CONPOTHEAASMOCTE

BeICOKWE MEXEHWYECKME
CBOWCTBE B CRP@BHEHWK C
NoAKNICTEROM

Beicokana ueHa

AHUCTNEPCHO-HANOMHER-
HBIE KOMMNO3MThI:

Hawbonee yacto
WCMNOABSYEMBIA METEPMEN

npK NpoMsBoacTee
CACHHBIX KOMAOSMTOE

BEICOKWE MEXEHWYECKHE K
TEPMHWHECKKWE CEONCTER

¥opowana BoooCTORKOCTE

HU3KMIA YPOBEHL YCEAKM

. .

KOHKYPEHLMA cn§
CTOPOHbI A3HMMK |

BEefEHUE HAMOAHMTENE B
NOAMMEDLI NpecnemgyeT, KaK
Npaguno, oOgHY K3
CNEOYIOWMK TREX WENEH:

MOBEIUEHWE MEXZHWYECHON
NPOYHOCTHM M TBERAOLCTH
NoOAMMERDE

CHU#EHME CEDECTOMMOCTH
NONMMEPDHEIX MaTERKMEN0E

MpuaaHWe NoAMMepam
CNEUMaNELHEIX CBOMCTE
[MOHMMEHWE MOPHYECTH
NOBEIWEHHE DPHMHELMOHHEIX
MW BHTHEPMELHWOHHEX,
INEKTRHYBCHWX, TENNOHH-
SHMYECHHX, BAMESHOHHEIX W
OPYTMX XEPEKTERMCTHE)

¥Oopowese CUENAEHWE CO
CTEKNOBOAOKHOM

BrICOKWMIA ypoBEHE BRIDpOCE
CTUPONE M BRICOHWIA
YPOBEHB YCEIAKM

TEXHMYECHMH YTNEPOL:

* Haubonee socTpeboBaH-
HEIMMW B MPOMEILWAEHHOCTH
ABAAKITCA YECTHLEI TEXHM-
YeCHKOro yrAepoga (4epHoi
camu). Mpu BEEAEHKK AEH-
HElX YBCTHL B NOAMMER
SHEYMTENbHO BOSPECTIET
Npeaen NEOYHOCTA NEK
PECTAMEHWM, Y4B PHEA
BASKOCTh, & TRHMKE CONpa-
THBNEHWE pasaupy 1 abpa-
SMBHOMY M3HOCY

* Hawbonee yacto
MCNOABIYEMBIA METERHEN
npW NpoW3BOACTEE
CADHHEIX KOMMOSMTOE
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Y10 Takoe VAMSs?

HOHKYPEHTO - BEO3MOMHOCTD
CNOCOBHOCTb HA BbIXOOA HA VYNYYLUEHHbBIE HAYHKOEMKOCTb

PbIHKE MWPOBOW PbIHOK CBOWCTEA NMPOUSBOAOCTEBA

BHepeHWe HOBbIX MaTepuManos B 60/bLWKMHCTBO OTpac/1ei NPOMbILLIEHHOCTH
npu3eado cnocobicTeoBaTh peweHulo npobnem, nognagatoumMx nog,
onpegeneHue OcHoeHble MNMpobnembl coepemerHoctH (Grand Challenges):

v" BnarococToAHUe HaceneHus,

OXpaHa 340poBbaA U emorpaduyeckune KonebaHusa;

Be3zonacHocTb NULWKM U BMO3KOHOMMKaE;

OesonacHan, ynctaa v 3dbdeKTUBHAA 3Heprua;

KOHLENLMA YMHOTO, 3KONOTMYHOIO TPaHCNopTa; :

NMNOCTAaBKa CeIPbA,

s derTMBEHOE MCNONb30BaHKE PECYPCOB M 3aLUMTa KIMMATA;

TR

cogepanue U BesonacHocTb obulecTea.

[lnA 3Toro JaHHadA rpynna marepuanos goMKHa ob6nagarh cneoyoummm !
OCHOBHbLIMM CBOACTBAMM. :
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Bugbl VAMs

Ha oCHOBaHMM aHaNM33a HOBU3HLI U PLIHOYHbIX NepPCNexkTHs, Obino BblAenegHo
MNATE KNHOYEBBRDX KA3aCCOB HOBLIX MaTtTepuanoB:

v" KOMMNO3WUMOHHbIE MaTepranbl
HaHomaTtepwuansl
Matepuanbl, NoAy4YeHHbie U3 BMONOTMYECKoro Chipba

HOBbIE CUHTETUUECKKE MaTEpUanbl

LU T

CeepxnpoBoaHUKK

KasK bl Knacc, BbiJeNeHHbIX HOBbIX MaTepUanoB, MOMHO pa3fg/iuTb Ha
NoAKAacChl, OTIWYaoWMeca Apyr OT Apyra CBoOHCTBaMM, chepamu NpUMeEHEHUA
W TEXHONIOTUAMM NOTYYEHUA.

HoBbie
Homnosu- Marepuaneil,
HaHo- CHMHTETH-
LUMOHHbBIE noay4eHHbIE
MmaTepMansi yeckue
MarepHanel H3 EHﬂChlpbﬂ
MaTepuanbil
Ha ocuose ObbemHbie Bvononumep MonumepHbie
! St marepuansi C "
OWCTEpCHOTO HaHOCTPYH- . bl Ha OCHOBE - BTCI1
HanoAHKTENA Typbt 3D pac‘m‘r chipba 3343HHbIMMK
o ' CBOMCTBaMM
H MNoeepxHocT- : Mmjfmm TpaguumoH.
| :0?3:;2'& | P | ] Wﬂmmluemﬁ 1 I'Ig.ﬂHMprl C HTC**
o | 2D TELHEEO -~ buopazna-
R MHIKEHEPWA raembiMm
nobaekamiu
o ben B - Hoebie
11D, ﬂi} — i ﬁh-l'- — CMHTETHYECK
A MO3HTD e oo
BonokHa us
B0306H0S- Hossie
~ nRembIx ~ nnacTmaccht
pecypcos

* BLICOKOMEMAEREMYDHEE CSE0XTp0s00H UKL
¥ HusKomeMNEpamypHEE CSEMXnposod LKL
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150
140

CrabunbHeIn pocT

B HacToAuUlee BpemA PhIHOK HOBLIX MaTepHUanoB akTUMBHO PacTeT U
Pa3BEMB3ETCAH, HOBbIE MaTEPKMaNkEl MNPOHWUKAKOT NPpakTUYeCKEW BO BCe OTPaCcnM
NPpOMEBILLNEHHOCTH W HEXKOAAT CBOE NpHUMeHEHWE B HOBDIX,
YCOBEPLWEHCTBOBAHHBIX TEXHONCOIMHECKMX NMPOLUECCaX, MallWMHax U MeXaHHU3IMaXx.

XoT1A, Ha obuem poHe MUPOBLIX PbIHKOB TAKMX MaTEpPUanoB KakK antoMUHURA,
CTaNb U NPOYMX, U3YUYEHHLIX MaTEPWaN0B, MMpoBOe NnoTpebieHne HOBLIX
MaTepuanos pa3suTto cnabo. McknwoyeHuem asnsaetca notpebnerdue
KOMMO3MUKWOHHBIX MaTEPHUAN0R, YiKe Halle AKX LWWMPOKOE NPUMEHEHWE B aBMUa-
WM MallMHOCTPOEHMK. HecmoTpsa Ha 3TO, PbIHOK HOBbIX MaTtepuanos (VAMS)
CTPEMMWTENEHO pacTeT, yixe B 2013 roay obwwmit obvem notpebnenua
NPepoCcxoauT 53 mnapa. 4onn.

Haubonbluylo 00110, KaK MMPOBOTO, TaK M POCCHMMCKOTO PbIHKOB Ha
CEroHALWHWMA JeHb 3aHMMa0T KOMMO3ULMOHHbIE MaTepuanbl. HaumeHee
pPa3BMTbLIM Ha CerofHALWHWI AeHb ABNAeTcA noTpebneHue cBepXnNpoBOAHUKOB,
Y10 0OBACHASTCA CNOMHBIM MPOLLECCOM MX M3TOTOBNEHWA U TPYAHOCTAMM B
NPUMEHEHWUM.

: 146,8

2013 2014 2015 2016 2017 2018 2019 2020

Mo nporHo3am aHanWTUKOB, HanboNbLIMMMK Temnamu OyayT pa3BMBaTbLCA
CEKTOpa PbiHKA, 3aHATbIE HAHOMAaTepUanamMmm U MaTepuanamu Ha GuoocHoBe.

|:| Homnoaumu - Martepuanm 43 DWooCHoES - Ceepxnpoe0gHHER

Il Hzvomarepuam [ Hoswie CHHTETHYECKKE MaTEPHE MY
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Buabl KOMNO3ULMOHHbIX MaTepUuanos

HOBbIE/ NMOTEHUMANBHBIE
TAN YNYYLIEHHbIE COEPDI
MATPHLUbI MATEPHANDbI CBEOWCTBA NPUMEHEHWA
JWCrnepcHo- * Pabfora npu enico- * DG0pOHHIA NPOMbI LA EHHOCTH
HMX TEMMNEPaTYDEY ' A3pOHOCMHYECHSR
Fi e R R T * MMepeHOCHMOCTE NPOMBILASHHOT
i - MaTEPHENEI CEEPXEHICORMY
METINANYECKOH HErpy3oH
B ] BoAoKHWCTEIE
MaTeEpHankl
JUucnepcHo- * Pabora npu * DEopoHHaA NPOMbILAEHHOCTE
YNpOYHEHHEIE CEEPHEDICOHHY * ASpOHOCMHHECHEA
Ha oCcHOBE e Temneparypax NPoMBILASHHOCT
R B * BoicowWi mogyne * MNpoOHIE0ACTED HHITPYMEHTOE
HEpBMWYEC KON et
il L BOAOKHWCTEIE * BuitowaA TESpACCTE
MaTEpHankl
JuCcnepcHo- ; E-M{DHEH MPO4HOOT * ApTOMOOHNBLTROEHHE
YNpOYHEHHEIE * Huz#w#d B2C * ABMaCTpPOEHHME
Ha ocHoBe * BoiCokan #eCcTHOOL ' BetposdHepretHya
;¢ R AL ' KoppoIavoHHaa * CygocTpoeHue
NOAMMEDHDK CTOMKOCTE * JnexTpoHHERA
maTphLp® B rie i e NPOMBILLABHHOOD
MaTEpHanbI ¢ EIEAE A 50
£ * MNorpefurensine Toeapal
AucnepcHo- * BoiCcox3A 3NeHTpO- * O00poHHEA NPOMBILLTEHHOCTE
YNPOYHEHHEIE NPOECAHOCT * A3pOHOCMHHECHSA
o * Hu3#aA NOpHCTOCTE NPOMBILLAEHHOCT
Ha ocHoee MaTepHankl 2

YTAEQOOoHDN
MBTRMLE

BOANOHHKWCTEIRZ
METEPHUANEI

CoxpaHeHHe oa-
BHACHOH CTRYRTY Pl

KomnosuumnoHHbIe MaTepuans! (KoMnozuTel) npeactaenaoT cobol MHOTOKOMNOHEHTHBIE
MaTepManbl (TeTepOreHHbIe CUCTEMbBI), COCTOALLME M3 NONUMEDHOM, YINEPOAHOMN,
KEpaMHMYECHOH WK ApYrold OCHOBL! [MaTpULB), 3pMUPOBaHHOMW HaNOAHWUTENAMM
(HenpepblBEHBIMMK BONOKHaMM, AMCKPETHBIMM BOTIOKHEMU, YaCTHMLLEMK M ApYTHE).

MaTtpuua B KOMNOZMLMOHHbBIX MaTepuanax obecneyuneaeT MOHONMTHOCTD MaTepMana,
nepefauy M pacnpeaeneHMe HanpAMeHMa B ero obbeme 1 Memay oTaenbHbIMM
HAMONHMTENAMM, ONPEAENAET TENAQ-, BNAT0-, OTHE- M XMMMUYECKYIO CTOMKOCTb. ApMMPYIOLLME
HaMNONHMTENM BOCMIPUHUMEIOT OCHOBHYHO LOMK HarpysHU KOMNO3UTOE U obecneuusaioT
bHEMHO-MEXAHUUECHWE XaPAKTEPMCTUKK MATEPUANE, B YACTHOCTH, BbICOKYHD NPOYHOCTD M
HECTHOCTD.

Mytem nogbopa cocTaea M CEOMCTE MATPULbI M HANOMHMTENA, UX COOTHOLLEHMA,
OPMEHTALIMMW HANONHWUTENA - MOMHO NOAYYMTb NPaKTUUECHU NBble COBpEMEHHbIE
MaTEpPMaNbl U FTOTOBbIE U34enuA ¢ Tpebyembim (3apaHes 2343HHBIM) COUETEHUEM
IKCNAYATALMOHHbIX M TEXHONOTMUYECKMX CBOMCTE. [pu 3ToM MmHoroobpazue kombBuHaLKia
PAZNUUHBIX UCXOAHbBIX MaTEPKaN0B W TEXHONOTKK KX NepepaboTHK B KOMMNOZULLMOHHBIE
MATEPHANbI M U34ENUA M3 HUX NPAKTMUECKKM DECKOHEUHO M OTPEHUUEHOD TOMBHO
COBPEMEHHDBIM YPOBHEM Pa3BUTHA HAYKKM M TEXHMKM.

* Ho noAUMEDHEES MOMPULE npuwxodumes BonblWas YOome DeHKG
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TexHOo/M0rMa KOMNO3ULMOHHBIX MaTepuanos

BONOKOH TexHonorwa OnucaHue
Craonnl CMBIHESIOTCA HE BNCOKOH CHOPOCTH NPAMO NEPE] MHEEKLMEN, NOCNE Yeronag

i ASENSHWEM IZMETOTCA 8 Opary, COASP=EULYH EQAOHHHITE S ISMTOEHH
BRIC HaroToeneHHe KOMNOIMTOE M3 N30T, COAEMMHSULE R CAMOITY, HENOHATEAH 1
FPMHPYHILME BOAOHHE C NOMOLWLLH0 NPECCOEIHHA HIH MHMHEHLIHH
e B fropasy © NOMOLEH CNPEA HEHOCATCA BMIKHE DMON0, NOCNEYEr CEepxy
S Hansmauye | PECTEAGTCR SEMHPYIDWLNE METSPHEN, KOTOPYIS 3STEM NPOKETHIESOTCA BAMMKOM.
MNocne 42roNpoUscC NOETOPASTCA CHIHANSE, Noka He By ger goomurHyTa Tpefyeman
TOAWHHT
HaroToenaHie KOMNOIMTOR M3 MMCTOROTD MATERHANS M2 CMOMN, HENDHHTENEH M
SMC BPMHDYVIOLME BONCHOH C NOMOULH NPECO0EIHMA B KPYNHOr 303 pHTHOIE ROpyCHOIE
e AETANH
Meay MaTPHUEH W MYSHIDHOM YR SABESHOTOA CyXHE B0N0HHE, 3ETEM N0 ASENSHHEM
RTM HHMEKTHPYIOTCA Cvonany. [oone OTES M EHHA HIAENHA HIBNSHDETOR ANA
g | mexauuseckoi ofpaborem
: LsxTpofesHos CMECH W3 BONOHDH H CMON NOCTENEHHD 2 3MEISTCR B0 EPE WS OWHACA UWNMHAR, Tas
NHTEE 33 CHET UEHTPO0 &+ HaIX CHA NPOMCKOGHT NP-ONHTHES H OTEE0EESHHE
O Poman CHa4Y313 HEHOCHTOY 33WHTHAA CAOH [renskoyT), NOCNe 8ro 380 THEIHHA VINE OpEISTCA
= PAEERE DECHPOSHHLIA SpMHDYIDLHA HENOAHATENS [VINe-, CTEXNOE0NDRHD |, NOCNEYern
- 3ArOTOEKS NPONHTHBIETCA CMONEMH, DACKETHEIETCA BE3HKOM H HIENEHIETCR W3 $OpMbl
:I CHE4E13 OCYILETENASTCA BN KA3AKE NPenperos 40 NoHeHHA Heodxogumon dopas,
(TN Mpenperd | CEASHESHME HX PAZOTPETON cAonod. NoCne 3T0M 33roToRKa OTEEPAEE3ST H
] OnuHHbIE NOgEeprasTca maxaHu4ecion ofpsfotie o ) )
BONORHE (T Matepuano ByQyULEND HOMNO3MTS EHKNSOHESIOTO B CYX0M BHOE B OCH 3cThy, 3aTEM
HEKMN3ObESETCA BEIHYYAM, 40 EE0AS CMOND. Ka# TONLHO SOCTHISETCA NOAHDIA B3 HyYM,
HHBY3HA CAONE IICECHESSTOR B ASMHHET N0 CNEUW anoHoM TRy Bram
Roll Wrapping HamoTHE NPONHTSHHDIXCAMON3MHY ECNOKDH BOHEYT C8 pae4Huxa. [ocne HEro3armoeHa
obMaTHIESETCR ABMHHITOM 1A PEEHOMEHOND 330TnesHMA G232 paaxeHuit
| DCHOBHON METEPHAN, 3 PMHDYHOWHE BEO0NOHHE H NPO4ME qo038KK 3arpy=a0TO &
SCRIMP obopyaoEaHHE, TAE NOLNEXET CYLLKE, TPH STOM OHW HEKDUIESIOTCA ESRYYMHGIM
sewkos. NOCne 4ers NpM COXPEHEHUM B3RYYME NOASETCA CMONE 4NA CHPENASHHA CN0es
Bladder HyCHH npenperos yHa E,ﬂ,!ﬂB-E:D‘I‘Cﬂ & dropay [eorsyTyio) & enae wapa, dopaa 3akpoieasTs
Moldinz H NOMBILZETCA § pI30peTeid npecc. Marepuan caSenqesoT CTEHHY $OpMbl, NOCNE4ero
| OH OTESQEESET, CO3A3E3A NONLIE H3ZEAHA
TunBonokoH | TEXHONOTHA OnucaHue
i Mpogaen MEZHIM CMECH OCHOBHOTO MITEHENT, SPMMPYIOLLIX aofseok W camon, Hepes
i IRCTOVIMA | DOPMYIDWLAE HHCTDYMEHT [IHCTDYIHOHHYID ronoery, funeepyl. Ha emxoge nonyyasrca
E i HIgenHe C NONSpEHEIM CEHeHHaEM TRedyamon fropml
Trarisition Pazorperas cmeco CMOM, OCHOBHOND METEPHENG M 3 MM PYHILLLMX COCTIEN AL M
ﬂ: Farmin IBAHEIETCA B GOPMY M OOToiESET. [0 A0ITHAEHHH TEMNEPETY DN NEpEX0a3 W3 EAIROTD
: b COCTOAHWAE TEEPA0E ISMOTOEHE HEENSHISTCA M3 OpMbl
= Npamoe MaTtepuan, Cogep=aEuMi 3pMHDYOLLIME B00HHE NOMBILEETCA B Npec-daopay. Sopama
O Pk e o e  FEHPHIE3STCR M NOAESPrasTCA NPECCOEIHAIC NOA A2 ACTEWEM TEMNEDSTY P H
E BONOHHE LERRSHE ;
o Fua BozgedcTeENE E2/maMH NpodHaeriBo4HLIY SIperaToe HE 3SMOTOEKY DA NOAYHEHHA
HOMMNOIWTHOTO H3AENHWA rHyToro npoduna
E Tepwo- Paaorpersiit AWCTOR0M METEPUEN PACNONSSETCA 434 {nog) marpuuei, nocne Yem oH
o e | TEANEMUT HATDESY A0 2303HHOA TEMNEPETY PG H HaHPHEETnﬂGTﬂ-FHTbHMFﬂ.YAG:pHm,
NPH 3TOM CO3ASETO EARYYMHOE NPOTPSHITED MEMLY MITOM H CIMOH MaTpHLER
Ly Kopotiwe NuTee nog, Marepuano QAR 23roTOEHM 33AHESKITOAR & Pa30rpeTyio Oo4KY, CMEWHESHITOA W
- = — EONOKHS O3ENEHWEM  EBINHEIHOTCA B NPECC-FOPMY, M[OE OHY 3aTEEPIESESI0T CONNSCHO NEOMETPHH O pMbl
o = o Hamorka BonouHa HEMETHES KITCR HE EPEILS OWHACA CEp A HHE N0 ONPS0aNEaH HolA 33 A3 HHBIA
o E = ¥rAoa. Hauny41uan TEXHONDMA NA NPOMSE0ACTES UMAHHIPHHYE CHUX MIAEMMA
a. E m 'i;::::: BonowkHa NpoNMTaHHGIE CMON0H NPOTAMMES HOTCA 4epes Matpuuy. BonowHa npoxoaar
=

MyATpyaMA  4EpEeI pRIOTHETYHD METRHUY M NOITOMY HE EBix0de NHE0 43CTHYHD, AMB0 NOAHOCTHD
OTEEpASEaOT
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CTpYyKTypa MMPOBOTO pPbIHKa

CTpyKTypa NpOMSBOACTEE MarepKana, no

CTpyuTypa NpoOW3BOACTES MaTepWana, no
MCNONL3YEMbIM TEXHONOMWAM, %

HCMONLIYEMBIM TEXHONOIMAM, %

100%=5906MmAH. T 100% = 49,116 maH. USD

B /T¥Tee Nog gaeneHHes B Py4HaA Enwnagra B SMC/BMC H Mpouve
mMpenpery B Hamortka ® Resin Infusion = Panel manufacturing
| Mynarpyaua B TepmodropmosaHme W Hanoinexue

CpegHaa ueHa,
£ fur
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