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onbiTbl TPUMEHEHUAA HAHOMATEPUAJTIOB B UHAYCTPUAJIbHbIX OBJIACTAX

Lilep6akoB A.B.
YdumMckniirocyaapcTBeHHbI1 aBUaLlMOHHbI TexHuueckni yHusepeuter (YFATY)

CywectByeT 4 OCHOBHbIX Crocoba nonyyeHUss O6BEMHBIX  HAHOCTPYKTYPHbIX
matepuanos (OHM). B YFATY- WOMNM Beagytca pa3paboTkm N0 NOMyYeHuio
HaHoMaTepWanoB C MOMOLLbIO MHTEHCMBHOM nnactudeckon aecdopmauum (MNA). Takoi
noaxoA  MO3BOMSIET  MONAyyaTb  MeTa//IMyeckme  HaHomaTepuanbl B obbemax,
BOCTpeb0BaHHbIX HEKOTOPbLIMM OTPACASMU NPOMBILLAEHHOCTH.

PaboTbl cdokycmpoBaHbl B OCHOBHOM BOKPYr TWTaHa W €ro CrnnaBoOB, HEKOTOPbIX
COpPTOB CTanew, aftoMUHUEBBIX U MefHbIX CnnaBoB. B kavectBe 6a30Boro metoaa Bbi6paH
MeTon PaBHokaHanbHOro yrnosoro npeccoBaHus (PKYM) u ero pganbHeliwee pa3suTve
PKYM no cxeme Kondopm n PKYI B napannenbHblX kaHanax. K HacTtosiwemy BpemeHu
paspaboTaHbl nabopaToOpHble TEXHOMOMMM U OnbiTHOe 060pyAoOBaHWe, MO 3akas3am
notpebuteneir U3roToBNEHbl 3KCMEPUMEHTanbHble 06pasubl MPOAYKUMM W NpPOBEAeHb
UCMbITaHWS B peasibHbIX YCOBUSX SKCMIyaTauum.

PaboTbl Hag TeXHUYeckM YUCTbIM TUTAHOM MO3BOAWMAM CO3AaTb B Poccum OnbITHOE
Npou3BOACTBO MO BbIMYCKY HAHOTUTaHa AN MeAUUMHCKMX Uenei B BUAe ANIMHHOMEPHbIX
npyTkoe (Ao 3m) anameTtpom 3-7mMM (OO0 «HaHOMeT»). Mpoaykums npegHasHadveHa ans
M3rOTOBNEHUS AEHTAbHBIX MMM/IAHTATOB M HEKOTOPbIX BUAOB OPTONEANYECKUX U3AENUN.

HaHoTuTaHoBbIM cnnae TibAl4V, ynpouHeHHbin go 1500 MMa, 6bin npuMeHeH Ans
n3rotosneHns no 3akazy OOO «MTU» BbICOKOHArpy>XeHHbIX Y3/10B BENOCUMNEAHbIX
KOHCTPYKUMIA (Tpuan, 6aiik). Bbinv M3roToBieHbl U UCTbITaHbl KOMIECHbIE OCK, OCU KapeTKu
1 ap. WcnblTaHns NOMHOCTbIO NOATBEPAUN NpeABapuTENbHbIE KOMMbIOTEPHbIE PAaCyeThl.
KpoMme noBbILWEHHOro 3anaca NPOYHOCTY MCMbITaHHbIE AeTann obnagany yMeHbLUEHHbIM Ha
50% u 6onee BecoMm.

B coTpyaHuuectee € MarHMTOrOpCKMM YHWBEpPCUMTETOM pa3paboTaHa TexXHONorus
usrotoBnexus 6ontos M10 - M12 (3/8" - 1/2") n3 HaHOCTPYKTYpPUPOBAHHOM YriepoancTomn
ctanu. TexHonorusi npegHasHaveHa AfS 3aMeHbl AOPOTrUX JIErMPOBaHHbIX CTanen Ha
feleBble  yrnepoauctble.  BHeapeHuMe  AaHHOW  TEXHOMOTMM B CyLLECTBYIOLLYIO
NPOM3BOACTBEHHYIO CXEMY MO3BOJISIET BbiNyCKaTb NPOAYKLUMIO AelleBne Ha 8-14%.

M3 ynpouHeHHbix MeTogamu WUMNJ  meaHbIX cnnaBoB  6biMM M3rOTOBIIEHbI
3KCrnepvMeHTanbHble 06pasubl 3NeKTPOAOB A1l KOHTAKTHOM CBapku. M3genus Bbi3Banu
MHTEpeC M MPOLIN UCMbITAHNS Ha CBApOYHbIX aBTOMaTtax MpyM M3roTOBEHWM apMaTypbl
XKene30beTOHHbIX KOHCTPYKUMMA W Ha KOHBeepax COOpPKM aBTOMOGMMIbHBLIX Ky30BOB.
SnekTpodbl U3 HOBOrO MaTepuana UMELT MOoBbIWeHHbIN Ha 30% CpoK 3KCnmayaTauuy npu
COXpaHEHWMN UCXOAHOW 3NEKTPOBOAHOCTU.

HecMoTpss Ha [AOCTUrHyTble yCnexu B 3KCMepuMMeHTax Mo npumeHeHnio OHM ux
BHe[peHne CAEepXMBaeTCa psAoM (hakTopoB:

MonyyeHne OHM metogamu WMN[ sBNSieTCS NpoOLECCOM AOMOSHUTENBHON 06paboTkm
CyLLECTBYIOLLErO CbIpbs, YTO CYLUECTBEHHO MOBbILAET CTOMMOCTb nonydabprkaTos

OrpaHuyeHHas HoMeHknaTypa nonygabpukaTos

Huskuin  koacdduumeHT wncnonb3oBaHus Matepuana (KMM) npu  usrotoBneHum
nonydabpnkaTos

HeT nonHo# wHdopmaumm o CTabunbHOCTU  (DU3MKO-MEXAHUYECKMX  CBOWCTB
HaHOMETanNoB, NosyyeHHbIx MeToaamu UMJ, B WMPOKOM AnanasoHe Ppu3NKo-XMMUYECKUX
BO34eiCcTBUN.



MNpennaraetcd COBMECTHOE BbINOMHEHNE Hay4HO-UCCeA0oBaTeNbCKUX pa60T ansa
peweHna  03BYYEHHbIX np06neM, COBMECTHO pa3pa6aTb|BaTb HOBble TeXHOoMorMn u
BHEAPUTb UX B MPOM3BOACTBO.

EXPERIENCE OF APPLICATION OF NANOMATERIALS IN INDUSTRY

Shcherbakov A.V.
Ufa State Aviation Technikal University

There are four main ways to fabricate bulk nanostructured materials (BNM).
Researchers from the Institute of Physics of Advanced Materials of Ufa State Aviation
Technical University (IPAM USATU, Ufa, Russia) develop one of these ways — namely
processing of nanomaterials via severe plastic deformation (SPD) techniques. This
approach allows manufacturing of metal nanomaterials in the amounts sufficient for some
industrial purposes.

The works are focused mainly on titanium and its alloys, some grades of steels,
aluminium and copper alloys. The basic technique is Equal channel angular pressing
(ECAP) and its further development according to the Conform scheme and ECAP with
parallel channels. By the present moment there have been developed laboratory
techniques and pilot equipment. In accordance with the customers' orders there were
produced experimental samples and trials under the field operating conditions were made.

Works with the commercially pure titanium allowed establishing in Russia a pilot line
for production of nanotitanium for medical purposes in the shape of long-length rods (up
to 3 meters), 3-7 mm in diameter (NanoMeT Ltd.). The products are used for
manufacturing of dental implants and some types of orthopaedic items.

The nanostructured alloy Ti-6Al-4V with the strength enhanced up to 1500 MPa, was
applied for manufacturing of highly-loaded bicycle constructions (trials, bikes) ordered by
MTI Ltd. Wheels' axes, transporter's axes, etc. were manufactured and tested The trials
ultimately proved the preliminary computer calculations. Beside the enhanced strength
reserve the tested items had a lowered weight (by 50% and more).

In cooperation with Magnitogorsk University there was developed a technology for
manufacturing of screws M10 - M12 (3/8" - 1/2”) from the nanostructured carbon steel.
The technology shall be used for replacement of more expensive alloyed steels by cheap
carbon steels. Integration of this technology into the existing technological scheme allows
decreasing the product cost by 8-14%.

Experimental items of electrodes for contact welding were made from the copper alloys
strengthened via SPD techniques. The items attracted interest and passed trials on the
welding machines for manufacturing of concrete reinforcement constructions and on
automotive body assembly lines. The electrodes from the new material have the 30%-
increased period of operation preserving the initial electrical conductivity.

Despite the achieved success in application of BNM, their broad implementation is
restricted by a number of factors:

Fabrication of BNM via SPD is the process of additional treatment of initial materials,
which increases the cost of the semi product significantly

The range of semi products is limited

There is a low material utilization ratio during processing of semi products

There is a lack of full information on stability of physical and mechanical properties of
nanometals, produced via SPD in a wide range of physical and chemical impacts



We suggest joint execution of R&D works to solve the mentioned problems, joint
development of new technologies and their manufacturing application.

PA3BUTHUE 3KOJIOTUYECKN YNCTbIX N SHEPTO3®®EKTUBHbDIX
SJIEKTPOXUMUYECKUX TEXHOJIOTUA
(mccnepoBanus B 0651aCTU TBEPAOOKCUAHBIX TOMJINBHbIX 3/IEMEHTOB)

A.N. BpoHuH
UHCTUTYT BbiCOKOTEMMNEpPaTYypHOi anekTpoxumumn (UBTI)

TONNMBHBLIN 3NEMEHT — 3TO 3/IEKTPOXMMUYECKOE YCTPOWCTBO, KOTOPOE HEmpepbiBHO
npeobpasyeT XMMUYECKYIO 3HEPruilo TOMIMBa HEMOCPEACTBEHHO B 3/IEKTPO3HEPruio Mo
Mepe MOCTYM/IeHns Tonanea u okuciuTens. fNpu 3ToM NpoucxoanT BblAeneHne HEKOTOPOro
KonuyecTBa Tenna. B oTnuuve oT pgBurateneil pasnMYHOrO poga M TPaAWMLMOHHBIX
XUMWUYECKUX WCTOYHMKOB TOKAa TOM/MBHLIA 3NeMeHT He TpebyeT nepe3apsigkyn
reHepupyeT TONbKO 3MEKTPO3HEPrUIO U BOAY, €CM B KayeCTBe TOMAMBa WUCMOMb3yeTcs
BogopoA. Takum obpa3oM, npu paboTe TOMAMBHOIO 3/1EMEHTA He BbIAENSETCA ra3os,
3arps3HAIOLWMX atMocdepy.

C TOYKM 3peHns TepMOAMHAMWKN Haubonee BaXKHbIM pasfiMuneM MeXxay TennoBbiMU
ABUraTensiMM WM TOMMBHBIMK 3MneMeHTaMu sBnsetcs To, 4To KM TennoBbiX MalumH
orpaHvyeH npuHUMNoM KapHo, B TO BpeMsi Kak [Ans TOMMBHbLIX 3/EMEHTOB TaKoro
orpaHnyeHns HeT. Mpu NpUMEHeHMe TOMMBHBLIX 3/IEMEHTOB MOSBSETCS BO3MOXHOCTb
nepevTM OT YNeBOAOPOAHOW 3KOHOMMKM Ha anbTepHaTWBHblE BapuaHTbl, HampuMep, Ha
BOAOPOAHYIO 3HEpreTuky. bonblumM  npeuMyllecTBOM nepexofda Ha  BOAOPOAHYIO
3HepreTvKy nepea ApyruMu sBnseTcs To, 4YTo OyAeT BO3MOXHbBIM MCMOMb30BaTh YXe
C/TIOXUBLLYIOCS CYLLECTBYIOLLYIO LIEHTPaNM30BaHHYI0 CUCTEMY YreBOLOPOAHON 3KOHOMUKM.
TonnuBHble 3neMeHTbl MornuM  6bl  MPOM3BOAWTL  DMEKTPO3HEpru ¢ Honbluen
3(PeKTUBHOCTLIO, @ BbIAENEHVE ra30B, 3arpA3HAIOWMX OKpYXatoLyto cpegy, 6bi1o 6bl
BO3MOXHbIM OrpaHW4WTb palioHaMu MONy4YeHUs BOAOPOAQ, rae OT HUX CcTpagano 6ol
ropasfo MeHbllee KOMMYECTBO NlIoAeid, YeM B ropoaax C BbICOKOW MIOTHOCTb HaceNeHus.
0O6nactm npuMeHeHus TOMMBHbLIX 3NEMEHTOB BecbMa MHOroobpasHbl. ToOmniMBHbIE
3neMeHTbl cnabo 3arpsA3HAIOT BO3AyX (€CM B KayecTBe TOMMBA UCMOSb3yeTcs BOAOPOA,
TO 3arps3HEeHNs BOBCE He MPOUCXOAMT), paboTatoT npakTnyeckn 6eciuymMHO 1 He TpebyioT
CyWeCTBEHHbIX 3aTpaT Ha noaaepxaHve ux B paboTOCNOCOBHOM COCTOSHWMM, T.K. He
cofepxaT ABUXYLLMXCS YacTel.

TBepaooKcuaHble TOMAMBHbIE 3neMeHTbl (TOTD) oTaMyaroTcs OT  APYrux TUMoB
TOM/MBHBIX 3/IEMEHTOB TEM, YTO B HUX WCMOSMb3YIOTCS MaTepuasnbl B TBEPAOM, @ He B
XKWAKOM, COCTOSIHUM. Hampumep, B KayecTBe 3/1EKTPOSIMTA MPUMEHSIOTCS KepaMuyeckue
OoKCUAbl. 3HauuTenbHble yCcUnKs, npeanpuHuMaemble npu  paspabotke TOTD ans
TPaHCMopTa, 3MEeKTPOCTaHUMA M pacnpeneneHHoW 3NMeKTPOIHEPreTUKM, OrpeaensoTcs
Heo6X0ANMOCTbIO MOBbILWEHNS SHEPrO3(dOEKTUBHOCTN U CHUXKEHUS YPOBHS 3arpsi3HEHUS
Bo3ayxa. TOTD o4eHb XOPOLIO MOAXOAAT AJt CTaLUMOHAPHbIX SHEPreTUYeCcKUX npuMeHeHui
Npy reHepuMpoBaHWUM 3MEKTPO3HEPIMM MOLHOCTBIO OT 1 KBT A0 Heckonbkux MerasaTT.
[vnanasoH mx paboumx TemnepaTyp coctasnseT 700-1000°C, 4TO MHOro Bbille, YeMm Yy
APYrmMx TUMOB TOMJIMBHBIX 3N1EMEHTOB. BbicokonoTeHuuanbHoe Tenso, Bbigensemoe TOT3,
MOXHO MCMOMb30BaTb B rasoBbiX TypbuHax, yTto ewe 6onblue nosbicut KMA. Oxuaaercs,
YTO TaKoM TMN rmbpuaHbix cuctem 6yaet umetb KNA okono 70%.

Takum obpaszom, goctonHcTBa TOTD COCTOAT B CrieaytoLleM:



1. Bbicokuit KMJ no cpaBHEHWIO C reHepaTopamMu 3HEprun, UCMOoMb3yWMMKU NpsMoe
CropaHue Tonavea.

2. BO3MOXHOCTb WCMONb30BaHWA B KayectBe TOM/AMBA KakK BOAOPOAd, TaK M
rasoobpasHbIX yrneBoA0pOAOB MO3BOMUT UCMONb30BaTh YXKE UMEIOLLYIOCS SHEPreTUYECKYIo
nHdpacTpykTypy. [pn npuMeHeHWn BOAOPOAA MOSABUTCS BO3MOXHOCTb MaclTabHOro
peLIEHNs 3KOMOrMYecknx npobnem.

3. C TOYKM 3peHns 3KOMOrMn Matepuasbl, npuMeHsieMble B TOT3, 3HaUNTENbHO MeHee
OMacHbl, YEM UCMOoMb3yeMble B TPAAULIMOHHbIX 311EKTPOXMMUYECcKUX baTapesx.

4. TMpoueccbl ucnonb3oBaHna u obcnyxmsBaHus TOTD cywecTBeHHO obneryaroTcs,
MOCKOJIbKY HE UCMOSb3YeTCS XXUAKNIA SNEKTPONNT,.

5. Bbicokue pabouve TemnepaTypbl MO3BONSIOT 00X0AWTbLCH 6e3 [opOrocToswmx
KaTa/M3aTopoB 3/1EKTPOKNCIIEHNS TOMIMBA U 3NIEKTPOBOCCTAHOBIEHNS KUCIOPOAa.

6. Bbicokne pabouve TemnepaTypbl TOTD MO3BONSAOT MNPOM3BOAWUTL BHYTPEHHMIA
pecOopMUHT YrNeBoAOpOAOB, T.e. NpeobpasoBbiBaTh YrieBOAOPOAHOE TOMIMBO B BOAOPOA
BHYTPM CaMOro TOMJIMBHOro anemMeHTa (6e3 BHelwHero pedopmepa).

7. OTCYTCTBME ABMXKYLLMXCSA YacTel yCTpaHsieT BUbpaLmio 1 WyM.

8. BO3MOXHOCTb NPUMEHEHWSI U B pacrnpeaenieHHoN, U B 60/bLIOW 3HepreTuke.

MHCTUTYT  BblcOKOTeMnepaTypHou  anekTpoxumun  (MUBTI) —  edMHCTBEHHast
opraHu3aumsi B Poccuu, cocpefoTOYeHHast Ha MPOBEAEHUM  BbICOKOTEMMNEPATYPHbIX
3NEKTPOXMMUYECKMX nccnefoBaHuin. B MBTD pabotaeT okono 240 uyenosek. MpumepHo 70
13 HUX NPOBOAST UCCNeAoBaHMs B 061aCTV 3N1EKTPOXMMUK TBEPAOro Tena, Bkovas TOTD.
OCHOBHBIMW MCCNefOoBaTENBCKUMU LieNIIMU SIBASIIOTCS MOUCK U M3yYeHne mMaTepuanos ANs
TOT3 (NeKTponuTbl, 3NeKTPOAbl, UHTEPKOHHEKTbI, FEPMETUKM), SNEKTPOAHAS KMHETMKA U
mMozenvposaHue npoueccos B TOT3.

Hauunnas ¢ 1970-x rogoe B MBTD 6bI10 CKOHCTPYMPOBAHO M MOCTPOEHO MHOXECTBO
npototunoB TOT3. OauH M3 HMX MOWHOCTBIO 1 KBT 6bIn co3gaH B 1989 r. B kauecTse
TonAMBa B HeM npumeHsancs mMetaH, a KN storo TOTD coctasnsn okono 40%. B Teyexne
nocnegHux 20 net UBT3 npuHMMan ydyactue B paboTax Mo HECKOSIbKMM HaLMOHaNbHbIM
nporpamMmam, COTPyAHWYas C POCCUMCKUMM SiAEPHBIMU M aTOMHBIMU LiIEHTpaMK, a Takxe B
UCCNeaoBaHUsX MO  HECKONbKUM  eBpOMeWckUM  HayyHbiM npoektam (INTAS, INCO-
COPERNICUS, FP-7).

B Hactoswee Bpemsi 6onblwoe BHUMaHue ypensetcs paspabotke TOTI ans
ABTOHOMHbIX, BCMOMOraTesbHbIX W pe3epBHbIX MCTOYHUKOB TOKa (MHAMBMAYaNbHble
xunvwa,  depMbl,  kaTogHas  3awmTta  rasonposofoB).  OCHOBHbIM  3N1E€MEHTOM
pa3pabaTbiBaeMbix TOTD sBNSETCS MOAY b, COCTOSILMIA U3 HECKOJIbKUX MOCNeAoBaTenbHO
COeIMHEHHBIX NEKTPOXMMUYECKUX siueeK. Bbibupas MOLHOCTb MOAYNSA U Yncno mogynen B
6aTapee MOXHO obecneunTb CpeaHio MOLWHOCTL B MHTepBane oT 10 BT go 10 kBT, ¢ KNA
reHepauum 3N1eKTpUYecKkon sHeprum o 60%.



DEVELOPMENT OF ECOLOGICALLY FRIENDLY AND ENERGY EFFICIENT
ELECTROCHEMICAL TECHNOLOGIES
(development research in the field of solid oxide fuel cells)

D. Bronin
Institute of High Temperature Electrochemistry (IHTE), Yekaterinburg

A fuel cell is an electrochemical device that continuously converts chemical energy of
fuel directly into electric energy and some heat for as long as fuel and oxidant are
supplied. Unlike engines or batteries, a fuel cell does not need recharging and generates
only power and water when hydrogen is used as fuel. Thus, it is a so-called “zero emission
engine”.

Thermodynamically, the most striking difference between thermal engines and fuel
cells is that thermal engines are limited by the Carnot efficiency while fuel cells are not.
Fuel cell technology is a very promising potential candidate to replace the hydrocarbon
economy with an alternative economy, perhaps based on hydrogen. A major advantage of
the hydrogen economy is its similar structure to the hydrocarbon economy with its
centralized layout. Fuel cells could provide a means to render power generation more
efficient, and a relocation of poisonous exhaust gas emissions could be achieved from
urban to rural areas, where they would affect fewer people. Fuel cells are suitable for
many different applications. They cause small air pollution (if fossil fuels are used;
otherwise none), are quiet or completely silent and minimize maintenance costs, since no
or very few moving parts are used.

Solid oxide fuel cells (SOFCs) differ from other types of fuel cells in that the
components of the cell materials are solid instead of liquid; especially the electrolyte is
ceramic solid oxide. Extensive efforts to develop an SOFC for transportation, power plants,
and distributed generation of electric energy are motivated by a need for greater fuel
efficiency and reduced air pollution. SOFCs are generally ideal for stationary power
applications with an output from 1 kW to MWs. Their working temperatures are typically
between 700 and 1000°C, which is much higher than of other types of fuel cells. The large
amount of heat generated by SOFC is usually utilized to drive gas turbine in order to
increase the efficiency. This type of hybrid system is expected to reach the efficiency up to
70%.

The unique working temperature and the structure of SOFC give it the following
advantages:

1. High efficiency as compared with direct combustion power generator.

2. Suitable for hydrogen fuels as well as hydrocarbon fuels makes it compatible with
current energy infrastructure. Hydrogen provides a potential large-scale clean energy
solution.

3. Environment friendly: unlike batteries usually containing elements harmful to health,
the materials in SOFC have less impact to the environment.

4. There is no liquid electrolyte involved, so it is easy to operate and maintain.

5. The high operating temperatures favour expensive catalysts escape.

6. The working temperature of SOFC is high enough to allow for internal reforming,
which means to produce hydrogen from different types of fuel gases within the cell stack
itself (without external reformer).

7. There are no moving parts, so no vibration and noise.

8. Suitable both for distributed and large power generation stations.



The Institute of High Temperature Electrochemistry (IHTE) is the only research
institution in Russia in the field of high temperature electrochemistry with approximately
240 employers. Five laboratories with about seventy workers are involved in research in
the field of solid state electrochemistry including SOFCs. Studies of materials for SOFCs
(electrolytes, electrodes, interconnects, seals), electrode kinetics, and simulation of
processes in the SOFCs are the main research goals.

A lot of SOFC prototypes were designed and constructed in the IHTE since the
beginning of 1970's. One of them, 1 kW SOFC system was built in 1989, utilized methane
as a primary fuel and had efficiency of about 40%. Over the last 20 years the IHTE has
been involved in several national programs on SOFCs co-operating with Russian nuclear
centres as well as in several European scientific projects (INTAS, INCO-COPERNICUS, FP-
7).

At the present time great attention is paid to development of SOFCs for self-contained,
auxiliary and standby power suppliers (individual houses, farms, cathodic protection of
pipelines). The base unit for a development SOFC is a module composed of several
electrochemical cells in-series. Variation of module power and quantity of modules in a
battery provides the mean power in the range of 10 W and 10 kW and the electrical
efficiency up to 60%.

MNCCJIEAOBATEJIbCKUE NHOPACTPYKTYPbI /151 NPOMBILLJIEHHbIX
WHHOBALIM. EBPOMNMEUCKNW ONbIT N NOAXOAbI

M.K. MenkoHsH,
HauvnoHanbHbI MccnepoBaTeIbCKMA TEXHOIOrMYECcKnit yHusepcutetr «MUCuC»,
r. MockBa

Moa wccnepoBaTeNbCKMMU MHAPACTPYKTYPaMM MOHMMAETCS KOMMIEKC YHWKaNbHbIX
pecypcoB, Cnyx6 M ycnyr, ucnonb3yembiX Hay4HbIM COOGLIECTBOM ANSi OCYLLECTBAEHUS
KayeCTBEeHHbIX UCCNeaoBaHuiA U pa3paboToK B Pa3nYHbIX 061ACTAX HayKu U TEXHUKM, Ans
nepeaayn n obMeHa 3HaHMAMMU.

K wnccneposatenbCkuM  MHAPACTPYKTYpaM  OTHOCSATCA:  LEHTPbl  KOMNEKTUBHOMO
nonb30BaHWs HayyHbiM obopyaosaHnem (LIKM), yHWKanbHble YCTaHOBKM W  CTEHABbI,
MH(HOPMALMOHHO-KOMMYHMKALIMOHHbIE MHMPACTPYKTYpbl, HayYHble KOMIEKLMM, apXuBbl U
CTPYKTYpMpOBaHHas MHGopMaums.

WccnepoBaTtenbckme MH@PACTPYKTYpbl, Kak OCHOBA YCMELWHOro MHHOBALMOHHOMO
pasBuTMS, AOMKHbI 06nagaTb BCEMM HEOOXOAUMBIMW WMHCTPYMEHTaMu Ans NOMOLUM
uccnenoBaTensM B MX Hay4yHbIX MpoekTax. OHW akTyasnbHbl AN MeXAYHapOAHOW HayyHo-
TEXHUYECKON Koomepauuu, OCHOBaHHOM Ha 6bicTpoM pgoctyne k UKM # yHUKanbHbIM
CTeHAaM W ycTaHoBkaM. Wccneposatenbckue MHMPaACTPYKTypbl BaXHbl W Ans
NMPOMBILLNEHHOTO CEKTOpPa, T.K. MOMOralT pacumpsaTb 6aly 3HaHUM U TexXHoNMornyeckue
BO3MOXHOCTU (HOy-Xay).

K OCHOBHbIM MPUHLUMMNAM MNPUHATOM B Pa3BUTbIX CTpaHax cTpaTteruM B obnactu
nccneaoBaTeNbCkMX MHPPACTPYKTYP OTHOCATCS:

- obecneyeHve caMoro LWKMPOKOro W 3(@eKTUBHOrO AOCTyna wuccnepoBaTenen K
MHdpacTpyKTypaM, CyLIeCTBYIOWMM B CTpaHax-yneHax EBpocoio3a u accoummpoBaHHbIX
cTpaHax. Ocobbll  akueHT Aenaetcs Ha  MHQPOPMaLMOHHO-KOMMYHUKALMOHHbIX
MHMPaCTPyKTypax, CO3Aat0LLMNX HOBYIO MCCIEA0BATENLCKYIO Cpeay;

- hOpMMpOBaHUE 1 pa3BUTUE HOBbLIX MCCNEf0BaTENbCKUX MHPPACTPYKTYp B EBpone;
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- YCUJIEHWE X PONN B MPOMBbILLNEHHbBIX MHHOBALMSX.

Tak, eBponeickass pamoyHasi nporpamma «Horizon 2020» HaueneHa Ha aKTUBHYIO
NOAAEPXKKY UCCNeAoBaTeNbCKUMU MHPPACTPYKTYpPaMn MHHOBALMOHHBLIX pa3paboTok U mx
addekTMBHOE B3aUMOAENCTBME C MPOMBIWIEHHOCTBIO M ManbiMM U CPeaHUMU
npeanpusTUSIMU.

Kak wccnegosatenbckne MHMPaCTPYKTypbl MOryT CrnocobcTBoBaTb WMHHOBaUMAM?
PekomeHpauuu:

1. nopmepxuBaTb dyHAAMEHTanbHble WUCCNEAOBaHWS W UCCNEAOBaHWsA B
WHHOBALMOHHON Lienoyke (MAes-TEXHONOrMS- MPOMBILLIEHHbIV NMPOAYKT);

2. 6biTb OCHOBOW ANl pelleHnsi BOMPOCOB, KacaloWMXCs BbIXOAA Ha PbIHOK HOBbIX
pa3paboToK U TEXHOOTUIA;

3. 6bITb HONee AOCTYMHLIMK AN NOMb30BaTeNEN OT UHAYCTPUK;

4. npurnawarb 3KCMEPTOB OT MPOMbIWIEHHOCTM NpU  CO3AAHUM  HOBbLIX, B
YaCTHOCTH,

NPOMBILLIEHHO-OPUEHTUPOBAHHBIX MCCIEA0BATENBLCKNX MHDPACTPYKTYP;

5.  paspabaTbiBaTb Hay4Hble NPUGOPLI COBMECTHO C NMPOMBILLIEHHOCTbIO;

6.  CNyxuTb KBanMMUUMPOBAHHBIMM LEHTPaMu pa3paboTku U TeCcTUpOBaHWA
CTaHAApTOB U

ceptuduKaumu.

RESEARCH INFRASTRUCTURES FOR INDUSTRIAL INNOVATION: SHARING
GOOD KNOWLEDGE AND PRACTICE

Marine Melkonyan,
The National University of Science and Technology "MISIS", Moscow

Research infrastructures are facilities, resources and related services of a unique
nature that have been identified by research communities to conduct top-level activities in
all fields of science and technology: conducting leading-edge research, knowledge
transmission, knowledge exchanges and knowledge preservation.

Research infrastructures include:

Major scientific equipment

Scientific collections, archives and structured information

ICT-based infrastructures

Entities of a unique nature, used for research

Research Infrastructures are highly important for the improvement of S&T capacities;
they are the basement for successful development in the fields of S&T. They are in the
core of so called the Knowledge Triangle (innovation- education-research).

Developing excellent research infrastructures means to overcome fragmentation and
prioritization, to improve efficiency of management, services and access; to cope with the
increasing cost and complexity, further develop and better exploit the potential of e-
infrastructures.

New approaches to Research Infrastructures have been developed under Horizon
2020:

they can contribute to supporting innovative developments,

RIs should actively cooperate with Industry and SMEs.

Some recommendations how to link RIs and innovation process:

To define new activities in the RIs programme to enhance cooperation with industry,
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To enhance collaboration of RIs with industrial clusters,

To review different ways industry participates in or uses, directly or indirectly RIs,

To discuss the design of new initiative on scientific instrumentation in the Research
infrastructures programme.

Some key messages on how RIs should be in the center of a non-linear innovation
process:

1. Supporting basic research and research in the innovation chain,

2. Being the basis for research questions coming up in demonstration of market
implementation of new developments and technologies,

3. be more accessible to users, customers from industry (possible conflicts of
researchers’ and industry’s interests),

4. To develop industry oriented RIs, to invite industry experts to process of creating
new RIs,

5. To develop jointly scientific instrumentation (RIs + industry). RIs could be qualified
testing

Centers for development standards and for certification. As an example of how to
develop infrastructure for technical innovation in Russia could be Nanotechnology centers
created by the Fund for Infrastructure and Educational Programs of ROSNANO.

Nanotechnology centers (nanocenters) are an important element of infrastructure for
developing Russia’s nanoindustry. They incubate start-ups and prepare small innovative
companies for market entry. The day-to-day functions of the nanocenters, which
numbered 12 at the end of March 2012, include:

Engineering development for nanotech products, experimental design and
experimental-technological work for commercial customers,

Intellectual property protection,

Management, patent, and marketing support to small innovative companies,

Technology licensing,

Testing and obtaining product certifications.

Nanocenters are selected through tenders organized by the Fund for Infrastructure
and Educational Programs. By the end of the first quarter of 2012, twelve projects had
been selected. Their budgets total $930 million of which RUSNANO will finance
$450 million:

Multifunctional nanotechnology center DUBNA, Moscow Oblast

Nanotechnology center Nano- and Microsystem Equipment, Zelenograd

Multidisciplinary nanotechnology center SIGMA, Tomsk and Novosibirsk, Siberia

Nanotechnology center Ulyanovskiy, Ulyanovsk

Nanotechnology center TECHNOSPARK, Troitsk, Moscow Oblast

Center for Nanotechnologies and Nanomaterials of the Republic of Mordovia, Saransk

Nanotechnology Center of Composites, Moscow

Southern Nanotechnology Center, Stavropol

Nanotechnology center T-Nano, Moscow

Northwestern Nanotechnology Center, St. Petersburg

Nanotechnology center Yekaterinburg, Yekaterinburg

Nanotechnology center Idea, Kazan, Republic of Tatarstan.
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NMPUMEHEHME HAHOMATEPWAJ10B B MALLMHOCTPOEHUMN

HayuHbiit pykoBoauTesnb MHGOPMaLMOHHO-aHA/IMTUYECKOr0. LIeHTpa
«HaHoMaTepuasbl U HAHOTEXHOJIOT N>,
npod., A.x.H. Mnxann Bacunbesny Actaxos
HaumoHanbHbIf ccnepoBaTeNnbCKUii TEXHONOrMYeckunii yHusepeutetr «MUCnC»

Mpon3BOACTBO HaHOMaTepuanoB ANS MAaWMHOCTPOMTENBHOrO KOMMnekca B Poccun
HaxoAMTCA Ha YPOBHE BeayLLMX MUPOBbLIX Aepxas. MpYMeHeHe HOBbIX HAHOMaTepuasnos B
MaLLUMHOCTPOEHWUMN AOCTaTO4HO LUMPOKO.

Mcnonb3oBaHne BO3MOXHOCTEN MPUMEHEHUS HaHOMaTepuanoB MOXET Yyxe B
Hefaneko nepcnekTMBe MPUHECTM K 3HAYMTENbHOMY 3KOHOMMYeckoMy 3ddekTy. B
nepByl0 ovepeib 3TO OTHOCUTCS K yBESIMYEHWE pecypca pexylimx u obpabaTbiBaroLmx
MHCTpyMeHTOB. Hanbonee adekTMBHBIMM CPEACTBaMM ABNSETCS:

- MpUMEHEHWEe pexyluei YacTu WHCTPyMeHTa B BuAe JlIerko M ObiCTPO 3aMeHsieMoit
HaHOCTPYKTYpPHOMN TBEPAOCM/IaBHOM MIACTUHBbI;

- HaHeCeHMe Ha PEeXYLLYI0 YacTb HAHOCTPYKTYPHBIX YNPOYHSIIOLMX MOKPBITUIA;

- NMpVYMEHEHNe KOMMO3WLUMIA Ha OCHOBE CBEPXTBEAbIX HAaHOYACTUL, TaKuMX Kak HUTpUA
60pa, anmasbl, kapbuabl Bonbhpama u monubaeHa n ap.

MpumeHeHne HaHO3MYNbCUM CyWeCTBEHHO  YBENUYMBAIOT KayecTBo "
Npou3BOAUTENBHOCTL 06paboTku u3genui, cpoka Cnyx6bl WHCTPYMEHTa, YyMeHbluaeT
3HEeproeMKOCTb MPON3BOACTBA U T.A.

MpvMeHeHWe WHTEHCMBHOM nnacTuyeckod Aecdopmaumn, KoOTopasi MO3BONSIET
NpUHUMNUANBHO M3MEHSATb CBOWCTBA METassioB M CMaBOB, YTO MO3BOMSIET peanv3oBaTb
coyeTaHue BbICOKOM MPOYHOCTU U NIACTUHHOCTU.

Pa3paboTka TakMx TEXHOMOMMN MOMYYEHWUS HAHOCTPYKTYPHBIX KOHCTPYKLMOHHbIX
MaTepuanoB CyLEeCTBEHHO YBENWYMBAET WX GYHKUMOHANbHbIE W 3KCNlyaTauMOHHbIE
CBOMCTBA.
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NANOMATERIALS IN ENGINEERING

Professor, D.Sc. in Chemistry Mikhail Astakhov,
Scientific chief of Informational Analytical Center Nanomaterials and
Nanotechnologies,
National University of Science and Technology "MISIS"

The use of new nanomaterials in engineering is very wide and in Russia it is also well
developed like in other world leaders.

Application of nanomaterials leads in near future to significant economic effect. One
can precise several main position:

Cutting tools and tools for machinery with increased life-time. It includes the
development of materials with fine-grained structure, nanostructured coatings with
increased hardness and wear-resistance.

Nanoemulsion, which allowed to decrease the energy consumption and to increase the
quality of machinery

Using of severe plastic deformation allows to change dramatically the properties of
metals and alloys due to formation of nanostructures that allows for combination of high
strength and ductility.

The most effective ways are:

- The use of the cutting edge of the tool in the form of easily and quickly replaceable
carbide nanostructured plate;

- using of nanostructured hardening coatings, e.g. based on boron nitride, diamond,
WC and MoC, etc.

Development of new technologies for the production of nanostructured construction
materials significantly increases performance and functional characteristics.
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METPOJIOrnss U CTAHAAPTU3ALIUSA B HAHOTEXHOJ10IrMAX

B.I. NaBpuneHko, MN.A. Toaya
FocypapcTBeHHbIW Hay4Hblii MeTposioruueckuii LueHTp «HayuHo-
uccnenoBaTeNnbCKUii LLEHTP NO U3YYEHUIO CBOWCTB NOBEPXHOCTU U BaKyyMa»,
MockBa

Cneuunduyeckas 0CO6eHHOCTb HAHOTEXHOMOMMI NOAYEPKUBAETCS, MO KpavHen Mepe,
AByMsi 06CTOSITeNbCTBaMU. Bo-nepBblx, 3TO XapaKTepHbId pa3Mep caMux OBbEKTOB W
CTPYKTYP HaHOTEXHOJSIOTUM, COMOCTaBWUMbIA C  XapaKTEPUCTUYECKUMM ANd  JaHHOro
MaTepuana AnMHaMK, Kak-TO: ANMHA BOSHbI Ae Bpoins, AnvHa KOrepeHTHOCTW, ANvHa
flokanusaumy v T.4., NPU KOTOPOM HaYMHaOT MPOsIBASTLCS HOBble (hU3NYEcKMe CBOMCTBA,
06ycnoBieHHble KBaHTOBbIMU 3hdeKTamu.

Bo-BTOpbIX, 3TO MEXAMCUMMIMHAPHBIA XapakTep HaHOTEXHOOMMIM, NPU KOTOPOM OfHM
N Te Xe SB/IEHUS HaxoasT CBOe 06bACHEHNE U NMPUMEHEHNE B Pa3fMyHbIX 061acTsax Hayku
1 3KOHOMUKM.

Cneundurka HaHOTEXHONMOTMWA MpuBena K 3apOXAEHUI0 W ObICTPOMY pasBUTUIO
YHUKaNbHOrO HanpaBneHMs B METPOSIOrMM - HAHOMETPOJIOrMM, C KOTOPbIM CBSi3aHbl
TEOpeTU4eckMe M MpakTUYeCKMe  acneKTbl  «MpaBWbHOCTM»  U3MEPEHWn B
HaHOTEXHOJIOrMAX, BKNOYAs 3TaNIOHbl €AMHULL BENWYMH, CTaHAapTHble obpasubl COCTasa,
CTPYKTYpbl, pa3Mepa, CBOWCTB, HanpaB/ieHHble Ha obecrneveHue MNpaKTUYeCKU KaxaoW
eanHnubl  obopyaoBaHus HeobxoauMblM  HabopoM CpeAcTB, KOTOPble BOCMPOU3BOAST
HY)XKHYIO LUKany, 4YTO NO3BOSISET obecrneynTb MPOC/IEXMBAEMOCTb pe3ynbTaTta KaXaoro
KOHKPETHOrO M3MEpPEeHMs K 3Ta/loHy COOTBETCTBYIOLLEN BENYMHDI.

MepBoouepeaHble 3afaun CTaHAAPTU3aUMKM B HAHOTEXHOMOTMSX 3aK/O4YaloTCs B
HOpMaTMBHOM oObecneyeHnn Creaylolmx HarpasfieHWn: HaHOMETPO/IOrMs U MEeTOAMKM
u3MepeHwWit; CTaHaapTHble obpasubl M Mepbl COCTaBa, CTPYKTypbl, pa3Mepa W CBOWCTB;
TEPMUHbI U onpeaeneHunsi; 6e30nacHOCTb U BO3AENCTBUE Ha OKPY>KaloLLyIo Cpeay.

Bepywume ctpaHbl, yaenss 60nblloe BHUMaHWE M MHBECTUPYS OFPOMHblE CPeAcTBa B
NpUBOPHO-aHANNTUYECKYIO, TEXHONOMMYECKYID W WMHTENNEeKTyanbHyl0 COCTaBnsiowme
MHMPaCTPYKTYPbl HAHOTEXHONIOTUIA U HAHOWHAYCTPUM, CHATAIOT OAHOW M3 CBOWMX MNaBHbIX
3a4ay onepexarollee pasBUTUE HAHOMETPOJIOTMM W, B MEPBYID OYepedb, peann3aumio

HaHoLWKanbl B HAHOMETPOBOM U NpunerarWmx K HeMy Anana3oHax.

CTRHARDTHIE GOERAESLL SO A sl s PO
M, paypatoTadassit m HALN@M

CTaHAapTHLIN 06PaseL Ans KanuGpoBKil PacTPOBBLIX
SMEKTPOHHbIX MUKPOCKOMOB (P3N) M aTOMHO-CMIIOBbIX .
(o8 (ACM), anmLi B HayuHo- M eme ne———
T no nsy. ceoiicTs B o TORTIRS. B S0
nosepxHocTh 1 Bakyyma (HULIMB), = Mocksa B

EARAERAAAS ]




METROLOGY AND STANDARDIZATION FOR NANOTECHNOLOGIES

V. Gavrilenko, P. Todua
National Scientific Metrology Center «Center for Surface and Vacuum
Research», Moscow

Specific feature of nanotechnologies is expressed, at least, by two circumstances.
Firstly, it is the characteristic size of objects and structures, with which nanotechnologies
deal. This size is comparable to characteristic lengths, such as de Broglie wavelength,
length of coherence, localization length, etc. For these lengths, new physical properties
caused by quantum effects start to reveal themselves. Secondly, it is the interdisciplinary
character of nanotechnologies, at which the same phenomena are explained and applied in
different areas of science and economy.

Specificity of nanotechnologies has led to the birth and rapid development of the
unique area in the metrology science — nanometrology. Nanometrology is responsible for
all theoretical and practical aspects of measurements correctness in nanotechnologies,
including standards for physical units, standard samples of composition, structure, and
size. The main task of nanometrology is to give to practically every equipment unit a
necessary set of tools to reproduce the needed scale. That allows one to ensure
traceability of each measurement result to the standard of appropriate unit.

The priorities of standardization in nanotechnologies lie in regulatory support of the
following areas: nanometrology and measurement methods; standard samples and
measures of composition, structure, size and properties; terminology and definitions;
safety and the impact on the environment.

The leading countries, paying big attention and investing huge amount of money into
instrumental and analytical, technological and intellectual components of nanotechnologies
and nano industry, consider as one of the main tasks, rapid development of
nanometrology, including, first of all, realization of the scale in the nanometer range and
ranges adjoining to it.

Relscence matevial jor calibsation of scanning alectron

microacopes (SEMs] and stomis force microacapes [AFMa), Reterance material (RM) for SEM and AFM calibration
deveioped ot the Center for Sutece and Vetwum Ressarch devaloped st CIVR, Moscow
=]
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HAHOTEXHOJIOTM U MEANLIMHA

B.A. Tkauyk,
MIY vmM. M.B. JloMoHOCOBa

HaHoTexHonorun B MeanumHe nossunuce 15-20 neT Hasaa v ctany NpUMeHSTbCS Ans
BU3yanu3aumnm MaToNOrMyecknx W3MEHEHW B OpraHax M TKaHsX, aApecHOM A0CTaBKu
NleKapCTBEHHbIX CPeACTB U aHaNUTUYECKOW 6uoxuMuu. FOBOpPSt O HAHOTEXHOMOMUSIX, Mbl
noapasyMeBaeM KOHCTPYWMpOBaHME MONIeKyn UM YacTul, pasmepom oT 10 ° go 10 ® metpa.
Takoebl pa3mepbl 6enkos, JHK n PHK, aHTuTen, Bupycos. HaHoTexHonorvm npeanonaratoT
KOHCTpyMpOBaHwue, a He 6aHanbHOe NPUMEHEHWE NepeynNCIEHHBIX MOMEKY U YacTuL,.

[na  Bu3yanusaumm nNaToNOrMYecKnx MpoLeccoB B Tefe YenoBeka YCMewHo
UCMONb3YIOT, TaK  Ha3blBaeMble, MarHWTHble  HaHoyacTuubl. OHM  copepxaTt
KpUCTannyeckoe aapo U3 okcuaa xenesa. Vix BBoAAT B BUAE CycrneH3un B BeHy 60/1bHOrO.
Tak Kak OHW SBNSIIOTCA YYXXEPOAHbIMWA TefamMu, B KPOBOTOKE OHW HEMEASIEHHO
nornowatotcs  arountamMn. MeuyeHble HaHouyacTUuaMmMu  aroumTbl  Pa3HOCATCS N0
OpraHv3My 1 KOHLUEHTPUPYIOTCS B OMNyXOnsiX, rAe (parouuTbl «aTakyloT» PaKoBble KIETKU
WM Jpyrve rnopaxeHHble TkaHW. CKOMMeHMs 3TWX YacTul BbISBASET MarHWTHO-
pe30oHaHCHbI ToMorpad.

HaHoyacTuubl Ha OCHOBE HaMarHUMYEHHOro Xesie3a MOXHO TaKXKe <«MoAWUTb» K
aHTUTenaM, CrocobHbIM BbICOKOM36MPATENbHO COEAMHATLCS C OnpeaeneHHbIMM 6enkamu,
MPUCYTCTBYIOWMMKN TOJIbKO, HampuMep, Ha MOBEPXHOCTU PaKOBbIX K/ETOK. Tak yaaeTcs
BW3Yya/IM3MPOBaTb CaMble MEJIKME PaKOBbIE OMyXO/n.

MNpeuMyllecTBa B ANMArHOCTUKE, KOTOpble AaeT HaHOMeAMLMHA, COCTOAT B TOM, 4TO
60ne3Hb pacrnosHaeTcs yxe B CaMOM Hadvane, Korga Apyrue MeTodbl ewe 6eccunbHbl.
MeToa TOYHO YKa3biBAET, B KakMe TOYKW OpraHu3ma Xupypr Wan pafiMOOHKOJION AOSIKHbI
HanpasBWTb CKanbneNb UM NOTOK YacTuL Ans Ny4YeBoi Tepanuu.

[na  Bu3yanusaumn oOMpefeneHHbIX CTPYKTYp OpraHusMa MpUMEHSIOT U T.H.
KBaHTOBble TOYkM. OHW MpeacTaBnstoT CO6OM MONYNPOBOAHUKOBBIE HAHOKPUCTaNMbl C
3a/laHHbIM CMEeKTPOM IMUCCUMN.

HaHnouactuupbl B ThiCAUM pa3 MeHblue KieTok. OHM He HapyLlwalT KpoBoobpalleHus,
Nerko BXOASAT B Kanuanisipbl, HO HE MOryT BbIMTU 4Yepe3 UX CTeHKU B TKaHu. Ecnu
CYCMEH3UI0 KBAHTOBbLIX TOYEK BBECTWM B KPOBEHOCHbIA COCYA, Ha dKpaHe aucrnes npsiMo
yepes KOXy YAAeTCs BUAETb KanwspHylO CETb B BUAE MUHUATIOPHOIO «Aepesua». B
3aBUCMMOCTM OT HapyLUEHUsl KPOHbl 3TOr0 AepeBua MOXHO CyAuTb O MOPaXeHWU 3Ton
TKaHW, HanpuMep, B pe3ynbTaTte TpoM603a COCyAOB.

HaHnouactuupbl 3ameyatenbHbl TeM, YTO C MX MOMOLLbIO MOXHO pewwuTb npobnemy
¢oHa. Ha 06bI4HOWM peHTreHorpamMMe WM TOMOrpauuUeckoM CHWUMKe nogyac TPYAHO
pas3nnynTb, rAe HOpManbHbIA (DOH, a rAe — OTK/IOHEHWUS OT Hero, rae — <«lWyM», a rge —
«curHan». C HaHoyacTMUAMM 3TO  pellaeTcs npolie: OHW  M3MeHsAlT nmbo uBeT
nartonoruyeckoro obpasoBaHusi, NM60 e€ro MarHUTHble CBOMCTBa. TeM caMbiM Mpu
BM3yasn3aLmMn KPOBEHOCHbLIX COCY[OB WM PaKOBbIX MApKepoB [AMAarHOCTMKa CTAHOBUTCH
OJHO3HAYHOW.

YHUKaNbHOCTb HAHOTEXHONOMMM Ans NTabopaTOpPHON ANArHOCTUKU COCTOUT B TOM, YTO
OHa MO3BONWT [ETEKTMPOBaTb B ThiCAYM pa3 MeHbluMe KOHueHTpauumn 6enkos, AHK,
BMPYCOB, YeM 3TO OblsI0 BO3MOXHO MPU PYTUHHbBIX TEXHONMOIUSIX.

C noMoLWbI0 KBAHTOBLIX TOYEK celyac co34alTcsl HaHouunbl. OHWM NO3BONSIOT
pa3MellaTb MWIMOHbI TOYEK Ha TOW >Xe MoWajW, KOTOPY 3aHWMana eauMHCTBEHHas
TOYka B MuKpouune. OxupaeTcs, 4To yxe B 6nvkanwue rogbl 6yaeT CKOHCTPYMpOBaH
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HaHOuMM, Ha KOTOpbIN GyaeT HaHeceH BeCb MEHOM YesioBeka. OTO MO3BOMMUT BbISBAATb
nobble MyTaummn, onpefensiTb akTUBHOCTb MHOXECTBA MeHOB, COAEPXaHWe OonpeaesieHHbIX
6enkoB 1 MeTabonnMTOB B OAHOM-EAMHCTBEHHOM aHanuse, 06pas3Ho roBops, B OAHOW Kanne
KpOBW NauMeHTa.

B Tepanuu HaHOTEXHONMOMMM aKTUBHO WCMOMb3YIOTCA [ANS aApecHON [OCTaBKu
HEKOTOPbIX JIeKapCTBEHHbIX BelwecTB (reHbl M 6enku) B KNeTKM U TKaHW C MOMOLLbIO
CMHTETMYECKNX HaHOYaCTML, BUPYCHBIX Kamncyn uam MnocoM.

BHyTpu 3TOro HanpasneHus BeCbMa nepcrnekTuBHas obnactb — reHotepanusi. OHa
BK/IOYAET MPULENbHYIO [OCTaBKy FEHOB B TKaHW W KNETKM, KOTOPbIM Heobxoammo
nevenne. ®parmeHT JHK NMOTHO YynakoBbIBAETCS U MOMeLWAETCs B HAHOKOHTelHep. OH
nsrotasnmeaeTca u3 gochonnnuaos, GparMeHTOB BMPYCOB MM ApyruMu cnocobamu.
[naBHasi COXHOCTb CO3/aHWsl TaKUX KOHTEHEpPOB B TOM, YTO OHM [OJKHbI pa3pyLaTbCst
BHYTPUW KNETKMN 1 ObITb HETOKCUYHBI.

JTiobyto (PyHKUMIO OpraHvM3Ma MOXHO YCKOPUTb WM 3aMefivTb MyTeM BHECEHWS B
TKaHW COOTBETCTBYIOWMX FreHOB. CMHTE3MpOBaTb MX CPaBHUTENBHO N1erko, U, KCTath, 3T0
He CNWLLIKOM AOoporocTosias onepauus. Fopa3go cnoxHee AOCTaBUTb UX MO afpecy, B
HY>XHOE MEeCTO, B SiAPO HYXHOW KIeTKW. [INs 3TOro reHbl «ynakoBblBalOT» B CreuuansHo

CO34aHHble HAHOYACTULBl TAKOrO TWMA, KOTOPble OBMaHbLIBAOT KAETKY, — OHa WX
MOr/IOWAET, MPUHUMAs, HaNpuMep, 3a BUPYC, M FeH OKa3blBAaeTCA BHYTPW KIETKM, @ 3aTeM
V B ee aape.

MonobHble HaHOKOHTEWHepbl KOHCTPYMPYIOTCS TakuMm o6pas3oM, u4Tobbl AOCTaBka
reHoB, 6enkoB W aHTWTENn AN OKas3aHus feyebHoro Aedcteust 6bina  CTPOro
HanpasfeHHON, T.e., YTODbl JOCTaBKa OCYLIECTB/SNACh B JIOKasbHblE Y4YacTKU TKaHen u
TONbKO B ONpeAesieHHble TUMbl KETOK.

B HacTosillee BpeMsi B psiAe MeOULMHCKMX LEHTPOB Hallen CTpaHbl MpoBOAATCS
KIMHUYECKME UCMbITaHUS 3TWUX TEXHONOTrUW, OKa3blBAeTCs W peanbHasi MeauvuuHcKas
MoMOLLb MyTeM HarpaBfieHHOW [OCTaBKW B K/IETKM TepaneBTUYECKUX reHOB, 6enkoB uu
NleKapCTBEHHbIX NpenapaTos.

B MeauuuHCKOW nuTepaType WAET aKTUBHOEe OOCYXXAEHWEe MPOEKTOB CO34aHUs
HaHOPO6OTOB AN MeAMUMHCKUX Lenei. B kadecTBe «aBuratenen» Ans Takux poboTos
NepcrnekTMBHBIMUA MPeACTaBNSOTCS HAaHOMOTOpbl M3 6enKkoB MWO3MHa W aKTUHa wnu
KUHe3nHa 1 TybynuHa.

3T0 co3aaHHble NMPUPOAOIN MOJEKY/SIpHbIE MOTOPbI. B XXMBOW KneTke cuctemMa Takmx
MONeKyn NpeBpaLlaeT XMMUYECKYIO SHEPTUI0 B MEXAHMYECKYIO, MUHYS TEM/IOBYIO CTafuIo.
CooteetcTBeHHO, KM/ 3TMX NpupoaHbIX HaHOMOTOpOoB AocTuraeT 90 %. C NOMOLLbIO TaknX
MOTOPOB MOXHO [OCTaB/ISATb KOHTEMHEPbl C NleKapcTBaMu WM FeHaMu BHYTPb K/ETKM, a
NOTOM MepeMeLLaTb UX B OnpeAeneHHble OpraHensibl 1 KOMNapTMeHTbl. MUO3WH, KMHE3NH 1
AVHENH YMEIOT ABUraTbCa MO LIMTOCKENETY.

Ecnv npucoeavHnTb 6€noK MMO3MH K HaHOKOHTEMHepy, a 3aTeM BBeCTU 3TO
KpOLLUEeYHOe YCTPOWCTBO BHYTPb K/IETKW, TO 3Ta «TeNeXKa» YCTPEMUTHCS MO aKTMHOBbIM
penbcaMm BHYTPb KIETKM.

Ecnu ke K KOHTEeMHepy MpUKPenuTb KMHE3WH, TO YacTM4Ka HayHeT ABWraTbCs no
Tyb6yNVMHOBBIM penbcaM K s4py, @ ecnv MPUKPenuTb AMHENH — TO ABWXKEHME MO TeM Xe
penbcam byaeT HanpasieHo OT sApa Ha nepudepuio.

Korpa 3TvMn 6enkamy MOKPLIBAIOT MOBEPXHOCTb HAHO YacTuubl, 3Ta 4YacTuua
HauMHaeT aKTMBHO MepeMellaTbCs COOTBETCTBEHHO MO aKTWHOBLIM (B C/lydYae MUO3MHA)
win TybynuHOBbIM (B Cllydae KWHE3MHa W AWMHEWHa) MUKpoTpyboukam. [MogobHble
KOHCTPYKLUMW, Ha3blBaeMble HAHOMOTOPaMK, MOrYT (MYHKLMOHMPOBaTb KaK BHYTPU KNETKH,
TaK 1 BHe ee.
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EcTe Hapexpaa, 4to 3TM 6MOMOTOPLI MOXHO 6yAeT ucnonb3oBaTb AN AOCTABKW
MaKpOMONeKyJsl, He06X0ANMBIX ANS JIEHEHWUS UM ANArHOCTMKM, K 4Py WK ONpeAeneHHbIM
oTCeKaM KIIETKM.

CyLlecTByeT nepcriekTvBa CO34aHMS HAaHOPOGOTOB A5 KOPPEKUUM KNETOYHBbIX W
MOSEKyNspHbiX AedeKkToB BHYTPU COCYAOB WAM [axe BHYTPU KieTok. 310 6yayTt
MEXaHW3Mbl, CKOHCTPYMPOBaHHbIE U3 6MONOrMYeckMx Mosnekysn, CnocobHble n3bupartensHo
HaxoAuWTb MOBPEXAEHHbIM Yy4acTOK W  Bbi3blBaTb TaM, HamnpuMmep, paspylieHve
aTepoCKNepoTUYECKON BnaWKM MM ycTpaHeHWe Tpomb6a. [locne BbIMOMHEHUs CBOeW
3aa4m 3TU HaHOPOOOTblI AOMKHLI CaMOIMKBMAMPOBaTLCS 6€3 BpeaHbIX MOCNeacTBUI Ans
opraHu3ma.

B >1BOW npupoge MOXHO HalTW caMble COBEpLUEHHble MeXaHW3Mbl. BocnpusTusi
cBeTa rnasoM, KoTopoe obecrneuvBaeT 6enok POAOMCUMH, — CaMbll YyBCTBUTESbHbIN
npouecc Bo BceneHHoit. Haw rna3 cnocobeH BOCMPUHUMATL AaXe CUrHan OAHOro KBaHTa.
Ecnn ypactca mcnonb3oBaTe pOAONCMHOBLIE MOMEKY/bl B BMO3NEKTPOHHBIX TEXHOMOMUSX,
3Ta 3/MeKTPOHMKa CMoxeT paboTaTb Ha TEOPETUYECKOM Mpeaene YyBCTBUTENbHOCTU W
6bIcTpOaeicTBUS.

To e MOXHO CKa3aTb O C/yXOBbIX, BKYCOBbIX, ODOHSTENbHBIX ¥ NPOYMX peLenTopax
XWBOrO OpraHmMsMa — OHu ©Oonee 4yBCTBUTENbHbI, YEM COBpPEMEHHas TexHuka. Wx
MCKYCCTBEHHBbIE a@HANIOrM HaBepHsKa CTaHyT MCnonb3oBaTbCcd B Oyaywem Ang nowucka
HY>XHbIX BELLECTB WK BbISIBNIEHNS OYeHb CNabbiX CMrHaNoB.

C  dyHaaMeHTanbHbIMM  MEAMKO-BMONOrMYECKUMM  UCCNEeOoBaHMSMKU  ceivac
CBS3bIBAIOTCA HafEXAbl Ha MOSIBSIEHWE HE TOMBbKO HOBbIX JSIeYeOHbIX M ANArHOCTUYECKUX
METOAMK, HO U TaKMX MHOroobelLaolmnx TEXHOMNOMMIM, Kak 61O3NEeKTPOHHbIE peLenTopbl 1
[axe npoueccopbl Ha 6enKoBbIX KpuUcTaniax.

M3menbyeHne nobbix BELECTB A0 HAHOPa3MepPOB MOXET U3MEHSITb MX CBOMCTBA. JTO
XOpOLWO  WUTIOCTPUPYIOT  MOJTYNPOBOAHUKYM, MPEBPALLAIOLNECS B  KBAHTOBbIE TOYKM,
obnagarlowime pasHbiM  CNEeKTpOM 3MUCCMM B 3aBUCMMOCTM OT PasMepoB  4acTuu.
HobeneBckuii  naypeat akagemuk JK.M. AndepoB HasBan KBaHTOBble  TOYKM
«UCKYCCTBEHHBIMM aTOMaMW, CBOMCTBaMM KOTOPbIX MOXHO YnpaBnsiTe». [lpuMeHeHve
HaHouacTuy Ilo6oi NpUpoabl B Ka4ecTse npenapaToBs, NO3BOJSOWMX BU3yanMsnpoBaTb Te
WM gpyrve naTtonornyeckue npoueccsl unn  obecneumBaTb AAPECHYD  AOCTaBKY
NeKapCcTBeHHbIX CPEACTB UM FEHOB, [OO/MKHO  OCYLLECTBASTBCS C  MaKCMMasnbHOM
OCTOPOXHOCTbIO, TaK KaK HaHOpa3MepHbleé YacTULbl MOryT HaKarjvBaTbCA B Pa3/IMYHbIX
opraHax, TKaHsIX U KNeTKax U MHULMMPOBATb TE€ WU UHbIE HEXENATe IbHble NMPOLIECChI.

Crano npasu/ioM NpeaBapuTENbHO UCTbITHIBATL BBOAMMbIE B OPraHW3M WM KIETKKU
HaHoyacTuubl in vitro. [ns 3TOro Ha Ky/JbTUBMPYEMbIX K/IETKaxX YesioBeKa Wu3yyaroT
B/IMSIHAE HaHOYacTUL Ha MOpPQOorunio, AeneHne U NOABMXHOCTb KIETOK, 3KCMNpeccuio
cneunduyecknx Mapkepos 1 anonTtos. Obs3aTenbHbIMM SABASIOTCSA TakKe MCCIeA0BaHNS Ha
3KCNepuUMEHTasbHbIX  XMBOTHBIX. Haubonee 4JyBCTBUTENBHBIMM K  MOBPEXAaloLeMy
[eCTBMIO HAHOMAaTepUanoB OKasanuCb AblXaTeNbHas, PenpoaykTMBHasi M WMMyHHas
CUCTEMBI, MO3rOBOM KPOBOTOK M COKpaTWUTenbHasi GyHKUMS cepaua. YMeCTHO BCMOMHWTb
cnosa [lapauenbca: «Bce B Mupe ecTb a4, ¥ NuWb TOMbKO [03a AENaeT BelecTBo
6e3onacHbIM». AHanu3 nMTepaTypbl MO NPEKSIMHUYECKUM UCTBITaHWSAM HaHOMaTepuanos (K
COXaJIeHMIO, K HAcTOsILeMy BPEMEHW HE MHOIOYMCIIEHHOM) CBUAETENLCTBYET O TOM, YTO
NPV HU3KUX KOHLEHTpaUMSX HaHOYaCTULbl HE OKa3biBAalOT OMaCHOro /Ais opraHusma
B/INAHWS, @ €C/IM TaKOBOE BbISIB/ISIETCH, TO €ro MOXHO CYLIECTBEHHO CHU3UTb MyTeM
M3MEHeHMs 3apsfa, pa3MepoB wnn  ruapodobHocTM  yactuu. XKenatenbHo, 4TOObI
npoeepka  6uobe3onacHocTn  conpoBoXAana  pa3paboTkm M HEMEeAMLIMHCKUX
HaHOTexHonornn (B MeETanNyprum, CO3AaHNM arperatoB C HaHOMOKPLITUSIMK Ans npubopos
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W MaluWH, NpOM3BOACTBE MOTPEBUTENbCKUX TOBAPOB M Ap.). HbIHELLHEe COCTOSIHME HaLMX
3HaHWI B 06MacT¥ HAHOMEAMLMHbI WM APYrMX HAaHOTEXHONIOTUI MO3BOJISIET, HECMOTPS Ha
BbICKa3aHHbIE OMaceHusi, BECbMa ONMTUMUCTUYHO CMOTPETh Ha NEPCNEKTUBY UX Pa3BUTUSL.

OMbIT NMPOABMXEHWUS HA MEXXAYHAPOAHDIA U BHYTPEHHWIA PbIHKN
POCCUIACKNX PASPABOTOK. MEPCIMEKTUBbI U NMPOBJIEMbI
COTPYAHWUYECTBA B PAMKAX CHI B COEPE HAYYHO-TEXHUYECKNX
MHHOBALMA

B.A. ®okuH. 000 «®du[}», MockBa

Bcnepcreue npoueccos, npoucxoamswmx B Poccum B 90-e rogpl 20 Beka M B CaMOM
Hauvane 21 Beka, B CTpaHe NPOM30LLUNO CYLIECTBEHHOE CHMKEHWE HayYHO-TEXHUYECKOro
noteHuvana. Bmecte c TeM poccuiickue Hayka W TexHUKa MO-MpeXHEeMy OCTalTCs
MOCTaBLUMKaMM HOBbIX, 3a4aCTyl0 YHUKalbHbIX, WAed W pa3paboTok, MUMelwWwMx B
nepcrnekTvBe peanbHble BO3MOXHOCTM 4715 BbIXOAA Ha PbIHOK.

OpranusoBaTb Takylo paboTy BMOAHE BO3MOXHO. [loATBEpXAEHMEM  [AHHOMO
YTBEPXAEHWUS CAYXUT OMbIT W pe3ynbTaTbl AESTENbHOCTM Cco3AaHHOM B 1992 T.
KOHCYNbTaLMOHHO-3KCNEPTHOM hupMbl «Du».

OcCHOBHbIE Hamnpas/ieHuMs aeaTenbHOCTU PupMbl «®u[l». [poaswkeHne Ha
MEXAYHapOAHbIN PbIHOK POCCUMMACKUX TEXHOMOMMA M HayKoeMKoW npoaykuuu. lMouck B
Poccun n ctpanax CHIM nepcnekTMBHbIX A5 KOMMEPYECKOro UCMosb30BaHWs pa3paboTok B
pasfMyHbIX 061aCTAX HAYKN N TEXHUKM

Co3pgaHne U nopaepxaHue cobCTBeHHOW 6asbl JaHHbIX POCCUICKMX TEXHOMOWM,
pa3paboToK U BbICOKOTEXHOIOrMYECKOM

MoaroToBka Mo 3aka3aM aHaNMTUYECKMX 0630pOB MO LLUMPOKOMY CMEKTPY HayYHbIX W
TeXHONornyeckunx npobnem

Monck pa3paboTuvkoB M NMapTHEPOB AN Peann3aunn COBMECTHbIX NMPOEKTOB C cdepe
HayKN 1 TEXHUKM

PykoBOACTBO MHHOBALMOHHBIMY NPOEKTaMu

Uccneposanne pbIHKa BbICOKOTEXHOJIOrMYECKOM npoayKumm.
PesynbTaTMBHOCTL Takmx pabot obecneyeHa:

e  COBCTBEHHBLIMM BbICOKOKBAMMULIMPOBAHHBIMU Kaapami,

e  HalMuMeM [OenoBblX OTHOWeEHWM 6Gonee 4Yem co 100 Hay4yHbIMM
OpraHv3aumsiMi 1 YHUBEpCUMTETaMM B Pas/iMiHbIX permoHax Poccum,

e BO3MOXHOCTbIO MPUB/IEYEHNSI K peanu3aunn KOHKPETHbIX npoekToB 6onee
30

e BbICOKOKBa/IMMULMPOBAHHBIX 3KCMEPTOB M3 Pa3fMYHbIX OTpacnei Hayku u
TEXHUKMN.
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CKAHUPYIOLLASI NOHASI MUKPOCKONNA AN BAOMEANLIMHCKNX
WUCCNEQOBAHUM

FopenkwuH, MN.B.}, lWeBuyk, A.W1.%, Kopues 10.E.%, Epodees A.CY, Hosak I. 3,
SIMuHckwii U.B. *
1 000 «MeanUMHCKNE HAaHOTEXHOIOrMKn», r. MockBa,
2 Imperial College London, United Kingdom
3 Queen Mary, University of London, United Kingdom
4 MI'Y umenn M.B. JlomoHocoBa

CkaHvpytowas noHHas mukpockonust (CMM) — 31o noapasgen C3M, B kayecTse 30HAA
Y KOTOPO¥i UCMOMb3YETCS HAHOKAMNMWISP C 3N1EKTPOLOM BHYTPU. M3MepeHus npoBoasTcs B
XKMAKOCTW, PacCTOsHUE A0 MOBEPXHOCTU ONpeaensieTcs BEeNMYMHON WMOHHOTO  TOKa,
NpoxoAsLwero vepes ocTpue HaHokanunngpa [1,2]. CMM no3sonser npoBoOAUTb
6EeCKOHTaKTHYIO BU3yann3aumio OAMHOYHBIX 6EMKOBbIX KOMMNEKCOB B XMBbIX KneTkax [3].
CKaHvpyoLLasi MOHHAasi MUKPOCKOMUS 06nafaeT BbICOKOM paspeluaollen Croco6HOCTbIO
BM3yanu3aumm 6nonormyeckmMx KIeTok B Mpouecce MX XusHegesTenbHCTu [4], a Takxke
npefocTaBfSieT BO3MOXHOCTb KOMOMHMPOBaHUS C APYrMMU MeToAaMmn (yHKLIMOHAbHOMO 1
AMHAMUYECKOro B3aUMOAENCTBUS C KneTkamu (PUCyHOK 1).

9.1 rim
7.0 l.ll:.lsa nm 6.0 nm
- + 0,00 nn
0.0 nm znm Teamm 0.0 nm 88.1nm 1783 nm

PucyHok 1. KoHdoOpMaumoHHble UW3MEHEHUS OAMHOYHBIX OEnKoBbIX KOMMEKCOB
MeMOpaHHbIX YacTuL, Ha MOBEPXHOCTM 3KBAaTOPUANbHOrO CErMeHTa crepmaTo3onaa kabaHa.

[1] P. K. Hansma et al. Science 243, 641 (1989).

[2] Y. E. Korchev et al. M. J. Lab, Biophys. J. 73, 653 (1997).

[3]1 A. I Shevchuk et al., Angew. Chem. Int. Ed Engl. 45, 2212 (2006).

[4] P. Novak et al., Nat. Methods 6, 279 (2009).
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SCANNING ION CONDUCTANCE MICROSCOPY FOR BIOMEDICAL APPLICATIONS

Peter Gorelkin!, Andrew Shevchuk? Yuri Korchev?, Alexander Erofeev?, Pavel
Novak?®, Igor Yaminsky*
1 Medical Nanotechnology, Moscow, Russia
2 Imperial College London, United Kingdom
3 Queen Mary, University of London, United Kingdom
4 Lomonosov Moscow State University, Moscow, Russia

We have recently pioneered the development of an array of new and powerful
biophysical tools based on Scanning Ion Conductance Microscopy [1, 2] that allow
quantitative measurements and non-invasive functional imaging of individual protein
complexes in living cells (Figure 1) [3]. Scanning ion conductance microscopy and a
battery of associated innovative methods are unique among current imaging techniques,
not only in spatial resolution of living and functioning cells [4], but also in the rich
combination of imaging with other functional and dynamical interrogation methods. These
methods, crucially, will facilitate the study of cellular functions at nanoscale in health and
disease.

89.2 nm Bd.1 rew
178.4 nm il :ILB-F-‘ A il
- + 0,00 nn
0.0 nm e 0.0 nm 88.1mnm  178.3nm

Figure 1. Conformational changes in molecular complexes of intramembranous
particles of the equatorial segment domain in boar spermatozoon plasma membranes.
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HAHOMETPOJ10TUSl - K/TFOYEBOE 3BEHO UHOPACTPYKTYPbI BbICOKMX
TEXHOJIOT'MN

N.A.Togya
HayuHo-uccnegoBaTenbCKuii LIEHTP MO M3YYEHUIO CBOCTB NOBEPXHOCTHN U
Bakyyma (HULIMB)
MockoBckuii hU3NKO-TEXHNUYECKUI MHCTUTYT (MOTHN)

[locToBEpHbIE  M3MEpeHWs pa3MepHbIX MapaMeTpoB O6bLEKTOB W MaTepuanos
HaHOMETPOBOM W CyOHaHOMETPOBOM CTPYKTYpbl WrpaloT K/OYEBYID po/ib Kak B
NCCNeAoBaHMsX M OMbITHO-KOHCTPYKTOPCKMX pa3paboTkax, Tak M KOHTPOJSe K/YeBbIX
KOHTPOSIbHbIX XapaKTepuCTMK COo3A4aBaeMoro obbekTa B TEXHOMOrMYECKOM npouecce
NpOM3BOACTBA NPOAYKLMM.

HaHnomeTponorus, wnu MeTponorus HWU3KOpPa3MeEPHbIX CUCTEM, OCHOBBLIBAETCA Ha
Mepax, CTaHAapTHbIX obpasuax cocTaBa, CTPYKTYpbl, pa3Mepa U CBOMCTB Ans obecneveHus
npubopHo-aHanuTnyeckoro  obopyaoBaHns  HeobxoauMbiM  HabopoMm  cpeacTB  Ans
BOCMpOW3BeAeHNs TpebyeMoi Likanbl M KannbpoBKM KaXKAoro KOHKPETHOrO cpeacTsa
n3MepeHusi, B TOM Y1C/Ie U B XOZe CaMoro npouecca U3MepeHui.

OLHO M3 BaXHEWWMX HanpaBleHWn HaHOMETPonorMn — obecnedyeHne eauHCTBa
M3MepeHWih B HaHO- M CyOHaHOMETPOBOM AuanasoHax. [lpeacTaBneHbl HOBble TUMb
KPEMHMEBbIX  TecT-06bekToB,  obecneumBalolmMx  MPOCNEXMBAEMOCTb  Pa3MEPHbIX
u3MepeHuii K eauHuue AnvHbl B cucteme CU MeToaaMy pacTpoBOW M NpocBeyMBatoLlent
3NEKTPOHHOM MMKPOCKONWH, aTOMHO-CU/0BOW MMKPOCKOMNUMK, PaccmoTpeHbl
METPO/IOrMyecKkme acnekTbl CTaHAApPTU3aLMn B HAHOTEXHONOTUAX.

NANOMETROLOGY - A KEY PART OF HIGH TECHNOLOGY INFRASTRUCTURE

P.A.Todua
Center for Surface and Vacuum Research (CSVR)
Moscow Institute of Physics and Technology (MIPT)

The reliable measurement of dimensional parameters of objects and materials of
nanometer and subnanometer structures plays a key role in research and development
activities, and in control of key performance characteristics of the object to be created in
the process of production.

Nanometrology or metrology of low-dimensional systems based on measures, standard
samples of composition, structure, size and properties for instruments, analytical
equipment is a necessary set of tools for reproduction of the required scale and for
calibration of each individual measuring instrument, including during the process of
measurement.

One of the most important areas of nanometrology is ensuring the uniformity of
measurements in the nano- and subnanometer ranges. We present the new types of
silicon test objects, providing dimensional measurement traceability to the unit of length of
the SI system by the scanning and transmission electron microscopy and atomic force
microscopy. The metrological aspects of standardization in nanotechnology are considered.
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YMNPABJIEHUE 3KOJIOFTMYECKUMMW NMPOEKTAMM KAK OCHOBA
KOMMEPLIMAJIU3ALIMW PE3Y/IbTATOB MHHOBALIMOHHbBIX 3KOJIOMMYECKUX
WCCNENOBAHWIA

Hekpacosa M.A.
dkonoruueckuii hakynbreT, PocCMiCKMiII yHUBEPCUTET APYK6bl HApoAOB

CpaBHWTENbHbIA a@HanM3 MUPOBOMO W PErvoHaNbHOrO OMbITa, JIyYLMX MNPOEKTHbIX
NpaKTWK, CTaHAAPTOB MPOEKTHOrO MEHEAXMEHTA, «3e/IeHOr0» MPOEKTHOr0 MeHemKMeHTa
M X BNWUSHUS HA POCT HaLMOHasbHbIX 9KOHOMWK MoKasas, YTo pa3paboTka U BHeapeHve
HaLMOHa NbHbIX CTaHAAPTOB MPOEKTHOr0 MEHeKMEHTa B MMpe TECHO CBSA3aHbl C HbICTPbIM
9KOHOMMYECKMM POCTOM HaLMOHANbHbIX 3KOHOMMUK. 3eNeHbl MPOEKTHbIA MEHEemXMEHT
SIBNSIETC  MOLWHbIM  MHCTPYMEHTOM KOMMepUManu3aumu, KOHeYyHasi Luefb KOTOporo
¢opMmpoBaHMe 3eneHoN  BO30OHOBMSIEMOM 3KOHOMMKW. HeobxoaumbiM  TpeboBaHWEM
yCMewHoM KoMMepumanusaumm pesynbTaToB MHHOBALUMOHHbLIX WCCNeoBaHWii B 06nactu
3KOMIOrMM M NpUpOLONONb30BaHNsA Ans obecrneyeHns 3Konorndeckor 6esonacHocTu
HaceneHus B Poccum sBnsieTcs cospaHve yHUBEpCanbHOM METOAOSIOrMM UCMONb30BaHUs
MEXaHU3MOB «3eNeHOro» MPOEKTHOrO0 MEHEe[)XXMEeHTa Ha BCeX MepapxXvyeckux YPOBHSIX
ynpaBfieHus rocyaapcTBOM. ABTOP MOKasblBaeT MPUHUMNUAMBHYIO CXeMy OMNTUMM3auuu
«3eNIeHOro» MPOEKTHOrO MEeHeAXMeHTa M HeobXxoAMMOCTb peanusauuMu psga  Mep
MO3BONSAWMX A0OUTLCA YCNewWwHoW KOMMepLManu3aumm WHHOBALUMOHHBIX 3KOIOrMYeCcKnxX
MCCnefoBaHUii YHUBEPCUTETCKUX MCCNefoBaTeNbCckux NabopaTopuii, KOTOpble CrOCO6HbI
obecneunTb pelleHne OnepaTMBHbIX W CTPaTerMyeckMx 3agay CHUXKEHUS YPOBHS
9KOJIOMMYECKON OMaCHOCTM, YCTPaHEHUS! HAKOMIEHHOro 3KONoruyeckoro yuepba B
CTpaHe W MPUBANXKEHUIO K YPOBHIO YCTOWYMBOrO pa3BuTUs. VIHHOBALMOHHOE pa3BuTHE U
BHeApeHWe B MPaKTWKy KOMMepuuanusauum AOCTUXKEHWA POCCUMCKOW BbICLLEW LUKOSMbI B
06nacTM 3KOMOrMM W pauMOHaNbHOTO MPUPOAOMNOSb30BaHNS, CTPYKTYpbl, CUCTEMbI WU
TEXHONIOrMIN MPOEKTHOro YMpaBfieHUsl, @ Takxke KIoYeBbIX rnokasaTenel 3heKTUBHOCTU U
6a30BbIX MHAMKATOPOB «3E€NIEHON» 3KOHOMUKM Pd no3BonsT AaTb MOMOKUTENbHBIA NPOrHO3
Ha pOCT 3KOHOMWMKM A0 YPOBHSI 4 BONMHbI 3KOHOMWMYECKOrO dyfa, K KOTOpOW YCMELHO
npubnuxaeTcs Kutai ¢ Lenbio NOCTPOeHUs! SKOMOrMHYECKOM LiMBUAN3aLMN.

MANAGEMENT OF ENVIRONMENTAL PROJECTS AS A BASIS FOR THE
COMMERCIALIZATION OF INNOVATIVE ENVIRONMENTAL RESEARCH

NEKRASOVA M.A.
Environmental Department, Peoples' Friendship University of Russia

Comparative analysis of global and regional experience, best design practices,
standards of project management, "green" project management and their impact on
national economic growth showed that the development and implementation of national
standards for project management in the world is closely related to the rapid economic
growth of national economies. Green Project Management is a powerful tool of
commercialization, the ultimate goal is the formation of green renewable economy. An
essential requirement of successful commercialization of innovative research in the field
of ecology and environmental management to ensure environmental safety of the
population in Russia is the creation of a universal methodology for the use of
mechanisms of "green" project management at all hierarchical levels of government. In
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the report, the author shows a schematic diagram of the optimization of "green" project
management and the need to implement a number of measures will ensure successful
commercialization of innovative environmental research university research laboratories,
which are able to provide a solution to the operational and strategic goals reducing
environmental hazards, eliminate accumulated environmental damage in the country and
the approach to the level of sustainable development. Innovative development and
introduction of commercialization of achievements of Russian higher education in the
field of ecology and environmental management, structures, systems and techniques of
project management, as well as key performance indicators and basic "green" economy
of the Russian Federation to allow the positive outlook for economic growth to a level of
4 waves economic miracle, to which successfully approaching China to build ecological
civilization.

3AKOH «O CTAHOAPTU3ALUN» — POCCUIACKOMY BU3HECY
ApoHos N.3.

19 mioHs 2015 roga MocyaapcTeeHHo [yme npolwio obcyxaeHue 3akoHonpoekTa «O
cTaHpapTusaumm B Poccuitckoir degepauumn», Ha KOTOPOM OH Obll MPUHAT BO BTOPOM U
TpeTbeM uTeHun. B nepuog o6Cy>XAeHWS MONMOXEHWI 3aKOHOMPOeKTa HeOAHOKPaTHO
BO3HMKa/ BOMPOC: YTO Xe AacT 3KOHOMMKE CTpaHbl 3TOT akT? OTBET Ha 3TOT BOMpOC
[laneko He MpocT, B CaMOMN ero NOCTaHOBKE CKPbIT Cleaytowmnii MOATEKCT: @ HYXeH Jin 3TOT
3aKOH, ec/iM yxe B TeyeHue 13 ner B cTpaHe pfelcTByeT deaepanbHbii 3akoH «O
TEXHUYECKOM PEerynMpoBaHMmU», MOXeT AOCTaTOYHO «MnogfataTb» MOocinesHun u aeno
caenaHo?

Hactoswmin  poknag noCBsilEH aHanuM3y HOPM  3aKoHonpoekta B cyrybo
nparMaTMYeckoM acrnekTe: 4YTO MO3UTUBHOIMO MOXET OH MPUBHECTM ANS POCCHMICKOro
6usHeca?

Moka3aHo, YTO 3aKOHOMPOEKT MpU3BaH COAEWCTBOBATb PasBUTWIO peanbHOro cexTopa
3KOHOMWMKM CTPaHbl, MOCKONbKY CTaHAapTM3auus Mpu3BaHa, B MepByl0 o4yepeab,
«obcnyxuBaTb» 6U3HeC, CnyXuTb ero uHTepecaM. MIMEHHO HeobxoAMMOCTb y4yeTa U
0006LeHNs Haunyywmnx MNpakTUK, CHWKEHUS pucka BeaeHus 6u3Heca, BO3MOXHOCTb
MCMONb30BaTb Creunanu3vpoBaHHbI SKCMEPTHbIA OMbIT, Bbi3blBAa€T WHTEpeC y 6u3Hec-
coobLecTBa y4acTBoBaTb B npouecce pa3paboTkn CTaHAApTOB.

OpHoii 13 cBepx3apay 3akoHa «O cTaHgapTv3auum» sBnsieTcs opMUpoBaHUE Takux
YCNOBUIA, NpW KOTOPbIX 6U3HEC, Hapsay C rocyAapcTBOM M ero CTpyKTypamu, Mor 6bl cTaTb
3aMHTEPeCOBaHHOW CTOPOHOM B pa3paboTke CTaHAApPTOB, MOTUBMPOBaTb ero 6onee
aKTVBHO y4yacTBOBaTb B paboTax Mo ctaHaapTusaumn. B goknage obcyxaaroTcs OCHOBHbIE
HOBES/bl 3aKOHOMPOEKTbl, B TOM YMC/e€ OCHOBHblE MPUHLMMbI CTaHAAPTV3aumMK, KOTopble
HanpaefeHbl Ha MOBbILEHNE POSN TEXHUYECKMX KOMWUTETOB MO CTaHaaptusaummn (TK),
obecriedeHne aKTUBHOIO Yy4yacTus npeacTaBuTeneit 6usHec-coobliectBa B paspaboTke
HaLMOHaNbHbIX CTaHAAPTOB.

Kpome TOro, B Aoknage noapobHO paccMaTpuBaloTCs  BOMpoCck  obecneyeHus
KOHCEHCyca npv NPUHSATUMK pelleHnin B pamkax TK. [enaeTtcs BbiIBOA O TOM, YTO BBeAeHWe
MpuvHUMNA KOHCEHCyca B 3aKOHOMPOeKTe TO3BOAMT B MOSHOW Mepe peanv3oBaTb
COBpeMeHHyl0  6u3Hec-Mofenb  CTaHAapTU3auuM U aKTMBM3MpOBaTb  POCCUICKOE
npeanpvHMMaTenbCKoe COOBLLEeCTBO ANs AeSTENBHOCTY B 3TON cdepe.
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THE LAW "ON STANDARDIZATION" - RUSSIAN BUSINESS
Aronow 1.Z.

The draft law "On Standardization in the Russian Federation", was discussed in the
State Duma on June 19, 2015, where it was accept in the second and third reading. During
the discussion of the provisions of the bill have repeatedly raised the question: what will
give this act to the country's economy? The answer to this question is not simple, in his
statement hidden the next subtext: if this law is necessary if for the past 13 years the
country has a federal law "On technical regulation", may be enough "to patch up" the last
and it's done?

The present report focuses on the rules of the draft law in a purely pragmatic aspect:
what positive he can bring to business?

It is shown that the draft law is intended to promote the development of the real
sector of the economy, since standardization is intended toin the first place, "serve" the
business, serve its interests. It is the need to integrate and synthesize best practices,
reduce the risk of doing business, the ability to use specialized expertise, is an area of
interest to the business community to participate in the standards development process.

One of the tasks of the law "On Standardization" is the creation of an environment in
which business, along with the State and its structures, could become a stakeholder in the
development of standards, motivate him to participate more actively in the works on
standardization. In the report discusses the major novels of the Law, including the basic
principles of standardization, which are aimed at enhancing the role of the standardization
technical committees (TC), ensuring the active participation of representatives of the
business community in the development of national standards.

In addition, the report examines in detail the issues of consensus in decision-making
within TC. Concludes that the introduction of the principle of consensus in the Law will fully
implement the modern business model standardization and intensify the Russian business
community for activities in this area.
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®EMTOHAHO®POTOHUKA (JIABEPHO-ONMTUYECKHME N ONTOSJIEKTPOHHDIE
TEXHOJ1I0TMn CO3AAHNA HAHOCTPYKTYPUPOBAHHDbIX JIEMEHTOB U
CUCTEM) — Bbi30B /711 POCCUN KAK MUPOBOI'O JINJEPA;
KOMMEPLUMAJIN3ALINA PASPABOTOK HA NPUHLUUNAX rOCYOAPCTBEHHO-
YACTHOIO NAPTHEPCTBAHAYYHO-OEPA30BATE/IbHOW COEPbI U BU3HEC-
COOBLLEECTBA

ApakensH C.M.
Bnagummupckuii rocyaapcTBeHHbIi YHUBEPCUTET

B paHHOM pAoknage paccMOTpeHbl COBPEMEHHble AOCTMXKEHMS U CyliecTBylolme
npobnembl B obnactu 6ypHO pasBuBatoLierocs HOBOro HanpasJieHus
«(beMTOHaHOPOTOHMKa»,  KOTOpas  OMepupyeT  MnpeAefibHbIMA  MPOCTPAHCTBEHHO-
BpPeMeHHbIMM MaclwTabamMu — COOTBETCTBEHHO A0 MPOCTPAHCTBEHHbIX 06facTeit pa3BuTus
HaHOpa3MepHbIX 3(PGhEKTOB U ANHAMUYECKMX MPOLIECCOB B (HDEMTOCEKYHAHOM BpPEMEHHOM
AnanasoHe.

Peub mpgeT o cnepylowmnx HamnpaBneHUsIX WCCNeaoBaHWM. Bo-nepBbix, 3TO U3y4yeHue
BO3MOXHOCTM  yMpaB/ieHWsi CBOMCTBaMM  OCAXAEHHbIX MaTepuanoB W MONy4YeHust
HaHOCTPYKTyp MyTeM BapuauuMu MapaMeTpoB Na3epHOro W3MlyYeHUs W reoMeTpun
3KCNepumMeHTOB B aTMocdepe Bo3gyxa. Bo-BTOpbIX, WCMONb30BaHWE  BHELUHUX
3NEeKTPOMAarHUTHbIX MONMen AN WM3MEHEeHWs MpOUEecCoB OpraHv3auuu, HanpuMep,
YrnepoaHbIx CTPYKTYp npu ¢dopMmpoBaHum B 0CaXAEHHOM cnoe
MCnapeHHoro/abnmpoBaHHOro  NasepHbiM n3y4YeHnem BellecTBa. B-TpeTbux,
nccnepoBaHMe BO3MOXHOCTM (POPMMPOBaHWS Nla3epHbIMU METOAAMMW METanoyrepoaHbIX
MOKPbLITUA MPU BO3AEACTBMM HAa YrnepofHble BOMIOKHA W HAHOMOPOLKM MeTannoB. B-
YETBEPTbIX, MPUHLUMMMUANbHLIA MYHKT — pa3paboTka pa3nnYHbIX S71EMEHTOB U peasibHbIX
YCTPOWCTB, CUCTEM (POTOHWMKM W OMTOINEKTPOHMKM, B TOM uucie Ans 3agad obpaboTku
KBaHTOBOW MHMbOPMaLuK.

Pe3ynbTaThl 3TWX MCCNeAOBaHW MO3BOMSOT HAMETUTb MEPCMEKTUBHbIE NYTU AN
pasBUTMS Na3epHbIX HAHOTEXHOOTUIA ANst pelleHns 3aaay (POTOHUKU U OMTOSIEKTPOHMKM,
rAe HanaratTCa He TONbKO BbICOKME TpeboBaHWA Ha TOYHOCTb M BOCMPOM3BOAMMOCTb
CMHTE3UpYeMbIX  MJIEHOYHbIX,  BO/IHOBOAHbIX W MPOCTPAHCTBEHHO-NEPUOANYECKNX
HaHOCTPYKTYp (BK/tOYasi BOMPOChI OMTUYECKON CXEMOTEXHUKM), HO M Ha BO3MOXHOCTb, B
fanbHenweM, BHEAPEHWUS B HWX aTOMOB Pa3fiMYHbIX METanoB W APYrMX 3NIEMEHTOB C
3aaHHbIM MPOCTPAHCTBEHHbLIM pacrpeaesieHneM U pe30HaHCHbIM B3auMOAENCTBUMEM C
BHELWHUM OMTUYecKuM monem. B aTol obnactm Poccusi MOXET CTaTb MUPOBLIM NMAEpPOM
Kak B yHAAMEHTaNbHbIX NPUHLMNAX, TaK U B UX peanv3aumnu.

KoMmepunanusaums 3tmx (M Apyrmx) NpOeKToB A0/HKHA OCHOBbLIBATLCS Ha CEAYIOLLNX
06LLEeMMPOBbIX TEHAEHUMSAX CErOAHSLLHErO AHS.

OcobeHHOCTbI0 COBPEMEHHOMO Mepuofa PasBUTUSI BbICOKOTEXHOIOrMYECKUX CEKTOPOB
npombIleHHOCTH, Bktodas OMK (kak B Hawen cTpaHe, Tak M 3a pybexoMm), sBnsieTcs
6bICTPbLIV POCT, B NEPBYIO OYepeab, rPaKaaHCKMX (B T.4. MAcCOBOro Crpoca Ha npuHuune
«NpeanoXeHne poXAaeT CNpoc», a He HaobopoT) oTpacnel, KOTopble TOMbKO 3aTeM
MCMNONb3YIOTCS B CUCTEMax BOOPYxeHus (Ao 80-bix rofos MpOLIOro Beka cutyaums bbina
obpaTHoI). B uyacTHOCTW, pelueHue Bompoca uMnopTo3amelleHuss B cdepe OMK noa
NpuoOpUTETLI  FOCYAApCTBa AOMKHO CTPOMTLCA Ha NyTAX KOOMepauun AesTenbHOCTU
HayYHbIX LUKOM, BHeapeHus AocTxeHu HUOKTP Ha WHTErpauMoHHbIX NpuHUMNax —
napTHepcTBO PAH, BbICLLEW LUKOSIbI, BBICOKOTEXHOOMMYHbBIX CEKTOPOB MPOMBILLIEHHOCTH, —
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B T.4. C HeobxoauMMblM KaapoBbiM obecneyeHnem — MOArOTOBKa/MepernoaroToBka |
noBbILIEHWE KBaNUdUKaLuMM KaapoBs, pasBUTUE CUCTEMbl AOMOSHUTENBHOrO 06pas3oBaHus
Mo BCEM YPOBHSIM NPOdeCcCcMoHanbHOro obpasoBaHus.

Mpy 3TOM aKUEHT [O/KeH [enaTbCs Ha CTUMYNMPOBaHUM MarblX KOMMaHWM Tuna
«CMUH-0(d», acCOLMMPOBAHHbLIX C KPYMHbIM GM3HECOM (YCTOMYMBO CTOSILLMM Ha PbIHKE),
KOTOPblE UMEIOT BO3MOXHOCTb Cpa3y BK/IOYUTLCS B BbICOKOTEXHOMOMMYHOE MPON3BOACTBO
B YCNOBUAX rMOKOro pearnpoBaHWsi Ha 3anpockl PbiHKA B OT/IMUME OT «MOCEBHbIX» MaslbIX
npeanpusTMiA TUNa «cTapT-an», OeNCTBYIOWMX W30/IMPOBAHHO M KOTOpblE elle AOSKHbI
nobopoTbCs 3a CBOE MECTO Ha PbIHKE.

FEMTONANOPHOTONICS (LASER-OPTICAL AND OPTOELECTRONIC
TECHNOLOGIES TO CREATE THE NANOSTRUCTURED ELEMENTS AND SYSTEMS)
— CHALLENGE FOR RUSSIA AS THE WORLD LEADER; COMMERCIALIZATION OF

THE LATEST DEVELOPMENTS ON THE BASIS OF A STATE-BUSINESS

PARTNERSHIP FOR SCIENCE AND EDUCATION SECTORS AND THE R&D-
BUSINESS SOCIETY

Arakelian S.M.

Department of Physics and Applied Mathematics, Stoletovs Vladimir State
University,

Recent advances in the a rapidly developing new direction — femtonanophotonics — with
emphasis on the statement of fundamental principles and results of the unique laser-driven
methods of obtaining and diagnostics of nano-structured materials are discussed.

The main stream of the modern femtonanophotonics can be formulated as the laser-
induced nanocluster surface structures with controlled functional properties.

In the ideology frames, the three types of fundamental principles, i.e. (i) dimension
depended phenomena in any manifestation, including the quantum dimension effects for
nanostructures of 10 nm (number of atoms ~10%); (ii) surface nanostructures and different
defects, and also boundary conditions for phase transition in inhomogeneous layers and
composite materials (1nm ... 100nm); (iii) near-field effects with local extreme values of the
physico-chemical key parameters for low dimensional structures, have to be taken into
account for laser induced micro- nanostructured composite materials. We are considering the
laser synthesis of semiconductor/metal/composite nanoparticles by methods of the laser
ablation and the problems around; laser experiments with colloidal systems; electrical
transport properties in analogy with quantum correlated states with the high temperature
superconductivity tendency; surface-induced effects of structural phase transition, and
photon localization processes and their analogues.

The more detailed study of the coupling between the nanostructure topology and
functional dynamic properties of the unit, and the future advantages to solve the existing
problems will allow us to respond to modern challenges for the creation of new technologies
by synthesis of nano- microstructures on the surface of various materials in laser experiment,
including the cluster and metamaterials fabrication. The approach should result in the new
generation of both photonics and hybrid optoelectronics devices in nearby future, in particular
for a quantum information processing. In the field, Russia may be a world leader in both
fundamental principles and their verification.

Commercialization of these (and others) projects includes the following approaches,
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being a global trend today.

A feature of the present stage of development of High-Tech industries over the world,
including the defence sector, is the rapid growth in the first place, civil (including mass
consumption under principle «offer creates the demand» but not opposite) sectors, which are
then used in weapons systems (up to 80-ies of the last century the situation was reversed).

In particular, a solution to the issue of import substitution under the state priorities, e.g.
in the defence sector, is based on ways of cooperation activities of scientific schools,
implementation of achievements of R&D by integration principles to create the partnership of
the Russian Academy of Sciences, Higher Education, High-Tech sectors of the industry,
including the necessary staffing resources, i.e. training/retraining, and also development of
system of additional education on all levels of professional education.

The focus should be done on encouraging small companies like «spin-off» associated
with big business (standing steadily on the market), who have the opportunity to join in High-
Tech production in the conditions of flexible response to the market demands in contrast to
the «seed» of small businesses the type of «start-up» operating in isolation and still have to
fight for his place in the market.
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ACMEKTbI YMPABJIEHUS PE3Y/IbTATAMU UHTEJIJIEKTYAJIbHOM
AEATE/IbHOCTU B POCCHUM U 3A PYBEXXOM

T.B. PaiikoBa
HauvnoHanbHbI UccnepoBaTesIbCKMA TEXHONOrMYeckniti ynusepcutet “MUCuC”,
HauyanbHUK OoTAENa MHTENJIEKTYalbHOW CO6CTBEHHOCTH, MAaTEeHTHbIN
noBepeHHbI PO

HayuyHo-TexHMuyeckme  AOCTWKEHMS  WrpaloT  Bedylwyld pofib B pasBUTUM
MPOMBILIEHHOCTY U 3KOHOMMKM CTPaH C  WMHHOBAUWMOHHOM  PbIHOYHOM  CUCTEMOM
X035CTBOBaHMS. OAHMM W3 OCHOBHBbIX MCTOYHMKOB Hay4YHO-TEXHMYECKOro nporpecca
SIBNSOTCA HAY4YHO-TEXHUYECKME OpraHn3aumm, K KOTOPbIM OTHOCATCS YYpEXAEHUs BbiCLUe
WKOMbl  —  YHWBEPCUTETbI,  HAyYHO-UCCMEAOBATENbCKME  WMHCTUTYTbl,  Hay4HO-
NpOM3BOACTBEHHbIE 06bEANHEHNS U T.4.

Ona  ynpaBneHusi  pe3ynbTaTaMu  MHTENNEKTYaNbHOW  AesTenbHOCTM, T. €.
OCYLLECTB/IEHNS BO3MOXHOCTN PaCroOpsXXEeHNs CBOMMM NpaBaMu Ha CO3AaHHble pe3y/bTaThl
WHTENNeKTyanbHon fesitensHocT (ganee PU[), B TOM uucie MX KOMMepLManusauuu,
Bfagenbly npas Heobx0AMMO CBOEBPEMEHHO MPOBECTM CUCTEMY MeponpusTUin no
NpaBoBOii OXpaHe 1 3aluTe npas..

B HaumoHanbHOM wuccnefoBaTeNlbCkOM TEXHOIOMMYECKOM  yHusepcutete «MUCuC»
6bina paspaboTaHa ANns NpakTUYeckon opraHusaumu ynpasnenus PU[ mHbopMaunoHHo-
aHanuTM4eckas cuctema «MHTennekTyanbHas CO6CTBEHHOCTb: oxpaHa "
KOMMepumanusaums» (panee Cucrema).

Cuctema MoxeT ObITb MCMOMb30BaHa B By3e, Ha NpeanpusTin, dupMe pasnnyHoi
OpraHu3auMoHHO-NPaBoBoN (OpPMbl COBCTBEHHOCTU BHE 3aBUCMMOCTM OT OTpac/ieBoW
NPUHAANEXHOCTU MpYU peanusaumv WHHOBALMOHHOW MOMMTUKM UX pasButus. Cuctema
MMeeT TWUMOBOWM XapaKTep U MOXeT ObiTb OrnepaTMBHO ajanTvpoBaHa K KOHKPETHbIM
TpeboBaHMAM U YCNIOBUAM MONb30BaTENS.

Opranunsaunsa CucteMbl CXeMaTUYECKMU NokasaHa Huxe.

‘ OTpen  wHTEnneKTyanbHoi c06CTBEHHOCTH

-
C6op WHGboOpMauuu o pezy‘bTaTax MHTENneKTyanbHon
[neATenbHoCTI Pun )

MpoBeAeHne  9KCMEpTHOro  aHanusa  cobpaHHol
no Pua ,
npaBoBoi  oxpaHe .[lpoBedeHMe  MaTeHTHbIX

v
(o] opmbl il oxpaHbl
PUA . ® opmupoBatne OUC nytem nposeaeHus
COOTBETCTBYIOWEH npoueaypsl  peructpauun
TpoBeaeHue  NaTEHTHbIX  MCCTIEAOBAHMI

OpraHusauus  npaBoBoro
= = B3auMopencTBUS
OkoHOMMYecKUi aHanu3a oxpaHsemblx PUL, BknovatoLwuin B fopHaYECKuX U U3MdECKNX
CTOMMOCTHY!0 oLeHKy 1 y4eT PU[. OcdopmneHne OTHOLWEHNIE ——
NWL B Mpouecce  CO3AaHUA ¢
Mo pacnopsKEHNIO UCKIIOYUTENbHBIM NpaBom Ha PUL .
N KOMMepYecKoit peanusauun

T v PUL

LieHTp  KoMMepumanu3aLum TeXHOMoTMA .
Kommepuunanuaauus ounc
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ASPECTS OF THE MANAGEMENT OF THE INTELLECTUAL PROPERTY IN RUSSIA
AND ABROAD

T.V. Raikova
National University of Science and Technology "MISIS",
Head of the Department of Intellectual Property, patent attorney of the Russian
Federation

Scientific and technological advances have played a leading role in the development of
industry and economy of the market with an innovative system of management. One of
the main sources of scientific and technical progress are scientific and technical
organizations, which include the establishment of graduate schools-universities, research
institutions, scientific and production associations, etc.

To manage the results of intellectual activities, i.e. the implementation possibilities of
disposal of their rights to the results of intellectual activity (hereinafter RIA), including their
commercialization, the owner of the rights it is necessary to hold the system events on
legal protection and protection of rights.

In National University of Science and Technology "MISIS", the information-analytical
system «Intellectual property: protection and commercialization (hereinafter The System)
has been developed for practical management of RIA.

The system can be used in institute, in company, in firm of various organizational-legal
forms of ownership, regardless of industry sector in the implementation of innovation
policy of their development. The system has typical nature and can be quickly adapted to
the specific requirements and conditions of the user.

The Organization of the System is schematically s{)wn below.

The Intellectual  Property Departm ent

The collection  of inform ation on the results of intellectual
activities (R 1A)

v

Expert analysis of the inform ation collected to identify RIA,
subject to legal protection.  Patent investigations

v

Determ ination of the form s of legal protection of identified
RIA. Form ation of IPD through the registration procedure.

Realization of patent researches

A 4

Organization of legal cooperation
+ legal and physical persons during
Econom ic analysis of protected RIA including valuation and creation and comm ercialization of
accounting RIA. Registration of relationships by order of the
exclusive  right to RIA
4
ils v
Center for Technology Com m ercialization. Com m ercialization
of the IPD e

A 4
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