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Llenb npoekTa

1 Co3gaHme HOBOro KOHCTPYKLIMOHHOro MaTtepuana,
OIS LLMPOKOro NPUMEHEHUS B aBMaLMn, TPaHCMopTe

N SHEPreTuke.

1 /I3roToBneHne gaHHOro matepuana TpeodyeT
NMPUMEHEHNSA COBPEMEHHbBIX HAHOTEXHOJTOMNIA.

1 CTpaTternyeckomn Lernblo NpoeKkTa sIBASETCA Co3OaHmne
NpMObINBLHOro BU3Heca, OCHOBAHHOIO Ha NpoaaXax
NULIEH3NI Ha cOo34aBaeMbI HOBbIM MaTepuan.
OpraHu3aunoHHbIM PELLEHUEM ABMSAETCH MNilaH
CcO3aHUSA XOrnaunHra, BKYarLlero Bcex
nokynartenen nMueH3nn Ha gaHHbIN NPO4YKT.



[TpoayKT 1 obnacTtb NPUMEHEHMUS

[Mpoaykt HasbiBaeTcsa CAM - cnnoBon akTUBHLIN MaTepuan.

MaTepunan npeacraBnsieT U3 cebsa nnacTtuHbl TBEPAOro
BelleCcTBa, MMerLme cneunanbHbi HAHOPENbLeMm C OaHOMU
CTOPOHbI NMNACTUHBI.

Has3HaveHue: co3gaHue OBMXKYLLEW CUSbl, 4EUCTBYIOLLEN 3a
CYET pas3HOCTM AaBlieHNs BO3adyxa Ha CTOPOHbI NSIaCTUHBbI.

BennunHa n HanpaBneHne cyMMapHOW CUnbl perynupyeTcs.

CAM — 310 ocHOBa aBuratenen dyayuiero, HoBagd Hay4Ho-
TEXHMYecKasa paspaboTka.

[MpyMeHeHne LienecoobpasHo B aBnaLMn, SHEPreTuke,
pPa3nNnUYHbIX 06M1acTAX MaLUMHOCTPOEHUS, CYJOCTPOEHUS,
TpaHcnopTa u T.A.



OO6beMbl 1 TEMMbI PA3BUTUS PbIHKA

PbIHOK nokynaTtenen nuueH3nn (no gaHHeiM Bloomberg),

3aMHTEPECOBAHHbLIX B MPUMEHEHMN HOBOIro MaTepuana:
Asunauus, 10 mnpa. EBpo B roa. lpupoct 5%
CynocTtpoeHnue, 12 mnpa. EBpo B roa, 24% npupoctT.
OHepreTuka, 70 mnpg. Espo B rog. 11% npupocrT.

ABTOMOOUNBLHBIN pbIHOK, 2,000 mnpa. EBpo B roa.
BHegpeHue Bcero Ha 1% 3TOro poiHKa gaeTt 3aka3oB Ha
20 mnpAa. EBpo B roa.

[1IpOrHo3bl: nfiaH npoaaxk NULUEH3UN Ha npeanaraemMyto
TexHonoruw B 2016 rogy - Ha yposHe 100 mnH. EBpO
B rogd. PoanTtn ot BHegpeHus - 7 mnpa. EBpo B roA.



[Tpobnembl pasBnTUA PbiHKa

1 TonnuBHbIE TEXHOSIOMNU COEPXKUBAKOT pa3BUTUE
aBNaLMOHHON, CyaOCTPOUTENBHOU U TPAHCMOPTHOW
oTpacnu, SHEPreTUKN B LIeNIoOM, TaK KakK 3T TEXHUYECKNE
peLleHnss UMerT BonbLUY0 ce0EeCTOMMOCTb, HAU3KYIO
HaQe>XHOCTb U OrpaHUYeHHbIN pecypc.

1 TonnuBHbIE CUCTEMbBI YXYALLAKT IKOSIOMMIO.
1 PeweHne npobnem:

— TexHonorns CAM ygoBreTBopsieT NOTPEOHOCTU PbIHKA
B pocTe, 0CBOOOXAada ero oT TOMNSMBHOWN 3aBUCUMOCTM.

— [MponsBoauTensM BbIrOAHO NEPENTU Ha HOBYHO
TEXHOMOrMI0, Tak Kak OHa npoLle, AeLleBne u
HageXHee.



naBneHue 10 TOHH Ha KBaapaTHbIN MeTp

1 ATmMocepHoe faBneHue Bo3ayxa NpuMepHoO paBHO
10 TOHH Ha 1 KBagpaTHbLIN METP NOBEPXHOCTH.

1 CosgaB pasHoe AaBneHue Bo3ayxa Ha NnacTuHy
CBEPXY M CHU3Y, MOXXHO MOMyYnTb OBMXKYLLYIO CUITY.



[lpeanaraemoe TEXHUYECKOE pPeLLEHNEe

Monekynbl Bo3ayxa Bcerga B ABMKeHUN. Mbl MOXeM
NCnonb3oBaTb 3Ty 3HEPruto Ansa coepLieHns paboTbl. B
pe3ynbrate 3TOro, oKpy»katowlasa cpega byaet ocTbiBaTh.

1 BapwuaHTt peanusauummn naeu:
OB€ CTOPOHbLI NNaCTUHBI
obnagatoT pasnMyYHoOn
YNPYrocTbto, MO OTHOLUEHUIO K
MOneKyfiam Bo3ayxa.

1 B paHHOM crniyyae, Ha
=il nnacTuUHy AencTByeT cuna,
I [ paBHas Pa3HOCTM AaBMEHUS
BO3/yXa C pa3HbIX CTOPOH.




CocTosiIHME NpoeKkTa

1 [lpoekT HaxoguTcs B paspaboTke nHuumatopom ¢ 1996 roga.
KoHdbepeHuma «HoBble ngen B ECTeCTBO3HaAHMNY», SKCNEPUMEHT.

[1Ba Tena, mexay HUMu
cxxaras npyxuHa. Hutb,
yaoepXxusarLasa rnpy>xmHy,
paspywaerca. Tena
OBWXYTCH BIeBO U BMNpaso.
CymMmMapHbIM MMNynbC nocre
B3aMMOOENCTBUSA TenN C
OMNopon HEHYNEBOW, TakK Kak
bonblasa YacTb MMNynbca
nepenaeTcs B CTOPOHY
ynpyroro B3aMmMmoaemncTeus.




HaHoTtexHonorum n CAM

1 Kommepunanusaumsa noem CAM
cTana BO3MOXXHOW, B CBA3U C
OOCTUXXEHUSAMUN HAHOTEXHOIOMM
B 0611acTn NOBEPXHOCTHOM
0bpaboTkM maTepmanos.

1 [laBneHune Bo3gyxa Ha
NOBEPXHOCTb MNacTuUHbl OyaeT
pasHoe, ecnu nracTtuHa UMeeT
O4HOCTOPOHHUN MUKpPOpenbe.

1 CebecTOMMOCTb HU3KasA, TaK Kak
9TO TEXHOJI0INA CEPUMNHOTIO
Npon3BOACTBA.

BapunaHT mukpopenbeda,
[y6uHa 50 - 500 HMm



[loaTBepXaeHue KoHuenuum

1 B 2011 B YHuBepcurtete
wtata innnHownc,
oOHapyxeH apdekT
camooxnaXxageHus
rpadeHoBbIX TPAH3UCTOPOB.
OTO OOHO U3 NPOosABEHNN
B3aMMOOENCTBUS
HaHoMaTepuarnoB C
OKpYy>KatoLLlien cpenou,

[padeH — ynopsifoyeHHbI NOrMOLLEHNS SHEPTUM cpeabl.

CIioM aTOMOB Yyrrepoaa.
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HaHOTpYOKU U Me3onop|/|CTbM MaTepuarn

BapunaHT: me3onopucTbl MaTepuan, oMokcug TutaHa
TiO2. Tpybkn OpUEHTUPOBAHbLI NEPNEHOANKYNAPHO
nracTuHe, UMEKT OTKPbITLIN KOHel,. [uameTp Tpyobok
50 - 100 HMm, gnuHa Tpybok 1000 — 3000 Hm.
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AHanornm TeXxHM4YeCckKoro peLleHus

[Mpodunb XKykoBckoro — HanneirnHa, 1904
roq. [pagueHT gasneHus cpeabl co3gaet
NOObEMHYIO CUSY, OENCTBYIOLLYIO Ha
KPbISo.

[ pagueHT gaBneHust obycnoBrieH pa3HON OTHOCUTENBHOM
CKOPOCTbIO MexXxay KpbINom un cpegon. He nmeet 3HavyeHus,
KPbIS1I0 ABUXETCS B cCpeae, Unu OBMXeTCA cpeaa.

SddeKT He co3gaeTca nNpu HeNnoaABMXHOM Kpbine, n 6e3
NnoTOKa BO3ayXxa.

Monekynbl BO3ayxa Bcerga ABMKYTCH, HO XaOTUYECKN.

CneunanbHbin matepman CAM MoXeT ynopsgouunTb 3TO
OBWXEeHMe U co3naTtbh «3dpeKT Kpbina» ang HenoaBMXHOW
nracTuHbl 1 6e3 NoToKa Bo3ayxa.
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TexHn4eckme xapakTepmUCTUKA

MNoavemHas cuna
npu 10% pasHocTu fasneHun Bo3ayxa

F =100 TOHH
F =-" 1 TOHHA

Nuer Maker 100 nucroe
1 kB. MeTp obrem 1 kybomeTp

CAM TexHonorus, y>ke Ha HadanbHOM CTagunm NpoeKkTa, MOXET
obecneuntb 10% pasHuUy AOaBneHusi Bo3gyXa Ha CTOPOHbI
nnactuHel. [lpyu aToM, Ha 1 KB. METp nnacTuHbl, 6yder
aencTBoBaTb noabemMHasa cuna okoro 1 ToHHbl. [lakeT n3 100
nnactmH cmoxet nogHAatb 100 TOHH. BO3MOXHO MNONy4uTh
BGonbLIYO CUIy NPU COBEPLLEHCTBOBAHMN TEXHOSTOMUN.
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[lpmMeHeHne npegnaraemMomn TEXHONOIm

ABUALUNA

|
oy

CUITOBOW AKTUBHbIV
ABTOMOBWUIIN MATEPWAIJI

MOPCKOW 1 PEMHOW TPAHCIMOPT
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CTtaguu peanunsaunn npoekTa

1 CocTosiHMe npoekTa:

— B npoekTt nuBectuposaHo 300,000 pybnen
cobCTBEHHbIX cpeacTB, 3a nepnon1996-2011 r.

— Cnepyowmmn atan TpebyeT B3anMOOENCTBUS C
aKkcnepTaMmmn B 0611acTM HaHOTEXHOMOMIN, @ UMEHHO,
NMPUBIIEYEHNE TEXHOMNOIOB CO34aHNA MUKpopenbda.

— [lony4eHune nepBbix 0Opa3LOB BO3MOXHO B TEYEHUM
2-3 MecsiLIEB.

— Cnepyowmn atan: HeobxoaMmMo opraHN3oBaTh
naTeHToBaHue 1 3awmnTnTb bpeHa CAM ToproBon
MapKoW, NIOroTUNOM 1 opYyrumMmun cpeactesamMmu.

— [lony4yeHune nNpubbiNu OT Npoaax NULUEH3UN.
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JTanbl MPOEeKTa

| |Mepuon |Musectiumn _

1 WasrotoBneHnne obpasua CAM 3 mMec. 2 MIH. pyoO.
[laTeHTOBaHME MeXxayHapoaHoe 6 mec. 2 MITH. pyb6.

[Mpon3BoacTBo 0b6pasLoB
MaTepuana ansg nokynaresiem Hoy- 6 mec. 3 MIH. pyo0.

Xay, MapKeETUHr

[Mpogaxu nuueH3nm 15 mecdaueB oT Ha4yana
NpoekKkTa

Ob6pasoBaHne XonauHra, 24 mecsua oT Hadana
nosflydyeHne posanTn OT NPoaax NpoekTa

npoayKLnn

OpraHusaunsi cobCTBEHHOIO 36 mecsueB nocrne
npounsBogctea CAM nnacTtuH Ha4yana npoekTa




OcHOBHble oMHAHCOBbIE rnoka3aTtenn USD

lNMepuopg

Pacxopn

250,000
500,000
900,000

1,600,000
3,100,000

Noxopn,

0
1,000,000
10,000,000

30,000,000
90,000,000

NPV

-375,000
-155,000
2,484,000
7,880,000
19,177,000

NuBecTtmnumm 250 thicad USD. CtapTtoBbkle 50,000 USD.

KoadpdunumneHT anckoHtnpoBaHus 50% B roga.
Ons 39% mnHBecTopa, ROI = 2991% 3a 5 ner.

[Toka3aHbl TONILKO A0X0Abl OT NpoAaX NULUEH3UN.
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busHec moaenb

nHBECTULN
WHBECTOP| C— > MPOU3BOAUTENN

U

HOy-Xxay
ABTOPbI — naTeHTbI
CO|XONOUHT [=> ||

obpasubl

MEHEDKMEHT }
MEHEDKEP| ——— |:> NPOOAXW NNLIEH3UN

NMnPON3BOACTBO
MaTtepuana

[> NMPOOAXN MATEPUATIA

busHec cTpouTcsa Ha npoaaXxax MMuUeH3nn n obpasLoB.
[TponssognTenmn, UMetoLme rMLEH3NN, 0OPa3yoT XONAUHT.
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Obbem npogax NULEH3NN
(MunnunoHbl USD)
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[lpegnoxeHue anga nHBecTtopa

[TonHbIN 00BbEM HEODOXOANMBLIX NHBECTULINK 7 MITH. pyDriewn.

dnHaHCcHMpoBaHME HadarnbHOro atana, Tpebyet 2 MmIH. py6.,
ans cosgaHuga obpasyoB HaHOMaTepmana.

Cpok okynaemocTtu 24 mecsiua, Unn paHee, npu npogaxe
nepBoun NMNLUEH3UN.

Honga 3aasutena 31%, nueectopa 39%, napTHepP —
HaHoTexHonor 20%, Ton-meHeaxepbl 5%, co-aBTOpPbLI 5 %.

Bbixoa nHBectopa n3 busHeca:

— [lpogaxka cBoen Jonn cTpaternyeckomMmy MHBECTOPY
(2a3POKOCMNYECKNM U OPYTrMM KOpropaunsm,
3anHTepecoBaHHbLIM BO BHEAPEHUN npeanaraemMoun
TEXHOMNornm).
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Vicnonb3oBaHue cpeacTB

1 BapuaHTt: PaboTty no co3gaHuio HaHoMaTepuana B CBOEN
nabdopaTopun BbINOSTHAET MOCTOPOHHUN Cybnoapaayvnk.
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KomaHaa npoekTa

1 Oponos AnekcaHap Bnagnmmposud, nHULUMATOP NPOEKTA.
[ eHepanbHbIK [InpekTop co3gaBaeMon KOMMNaHUN.
Obpa3oBaHue BbiCLLEE TEXHMUYECKOE, paanocBasdb. bonee 10
feT onblTa PyKoBOACTBA Hay4YHO-UCCNeaoBaTebCKOW
komnaHuen OO0 «Dapagen». Akcnept Pycckoro
dunsmndeckoro Obuectsa. ABTOp KHUMM « HoBblE NCTOYHUKN
SHEprumy.

1 bewok Mwuxamn [lopdpupbeBnd, coaBTop. KOHCTpPYKTOP.
CaHkT-lleTepbypr.

1 Ton MEHEOXEPhbI, npeancrtaBnTesimi = 3aMHTEPECOBAHHDbLIX
KOMMaHWW, KIN4YeBbIe CcrieLunanmncThbl.
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bnarogapto 3a BHMMaHKe!

www.faraday.ru

a2509@yahoo.com

a2509@list.ru

®dponoB AnekcaHap Bnagnmuposund

7-920-794-44-48
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