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MoBbileHMe po i MHHOBALMA U TeMNOB pa3BUTUS
BbICOKUX TEXHOJIOTUN — K/to4YeBble (paKTopbl
CTPYKTYPHbIX CAABUIOB B 3KOHOMMKE CTPaHbl. OHU
NpoSsIBASIOTCA B POCTE UHBECTUL MW B 06pa3soBaHue,
HayKy, Ky/IbTypy, CeJIbCKOe X0351MCTBO,
NMPOMbILLJIEHHOCTb, B TOM YUCJ1e B COBEpLUEHCTBOBaHUE
TexHonorum. B aTom npouecce ogHa U3 BegyLLNX
poJsiei NpUHaAIeXUT HAHOTEXHOJI0rUSIM, OAHAKO
pasBuTMe nocsieaHUX Tpebyet pelweHus npobaem
CTaHAApTU3aLUM U METPOJIOT UK.

AHOTEXHOJOTUHM M IIPONYKLHUS HAHOHHIY-
HCTpI/II/I CIIOCOGHBI Ka4yeCTBEHHO M3MEHHUTb

SKU3HB JIofleri. Hampumep, mOSBIseTCs
BO3MOKHOCTb IIPeBPATUTh JIEKAPCTBA B CPeICTBA
HaIlpaB/JIeHHOI0 JeHCTBHUS, 3alIUTUB OT IIOBPEX-
IeHUs 3[0POBYIO TKAaHb MM HAIIPaBHUB UX B Oo4yar
BOCIIa/IeHUsl. BosbloIMe BO3MOKHOCTH 3aJI0KEHBI
Y B PA3BUTHH HAHO3JIeKTPOHUKH, "YMHBIX OBITOBBIX
npubopoB, [ONTOBEYHBIX HCTOYHHKOB 3JI€KTPOIIH-
TaHUSI, CBePXIIPOYHBIX CTPOUTEIbHBIX MAaTePHUAJIOB.
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The increasing role of innovations and development

of high technologies are the key factors of the structural
shifts in the national economy. They are evident

in the growth of investments in education, science,
culture, agriculture and industry, including
improvement of the technologies of the traditional
branches. In this process one of the leading roles
belongs to nanotechnologies, but its development
requires addressing issues of standardization and
metrology.

dustry can change the quality of people’s life.

For example, it becomes possible to transform
medicines into means of directed action by send-
ing them to the centre of an inflammation or by
protecting healthy tissues from damage. Big oppor-
tunities are promised by development of nano-
electronics, "smart" household appliances, durable
sources of power supply and superstrong building
materials.

I ndeed, nanotechnologies and products of nanoin-
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Puc.1. OCHo8Hble HanpaseHus cmaHdapmu3sayuu
Fig.1. Basic directions of the works on standardization
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Standardization of nanotechnologies
and products of nanoindustry
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Standardization of
nanotechnologies

CraHaapTusauns obopyaoBaHus
VN MHCTPYMEHTOB
Standardization of equipment and
instruments

[IlpruMeHeHHe HAHOTEXHOJOIHUKN 3HAYUTEIbHO
pacIIMpsieT CIeKTP HCII0Jb3YeMBbIX HAaHOYACTHII.
[Tony4aeMas MpoAYyKIKs obramaeT HOBBIMU CBOM-
cTBaMH. OMHAKO YaCcTO pa3sBUTHeE TeXHOJOIHUH IIPO-
HCXOAUT Ha pOHe OTCYTCTBHUS 3HAHHUM O BIHUSHUU
HAaHOYACTHI Ha 3/l0POBbe JNI0JeH. B 3ToM cMBbICie
niobast HoBast POAYKIKS 3aKJI04aeT B cebe IOTeHIIH-
aJbHble PUCKH. DTH PUCKU MOI'YT IIPOSIBUTLCS HEIIO-
CpeACTBeHHO MJIHM KOCBEHHO - Yepe3 Bo3/IelCTBHe Ha
3KOJIOTHYECKYIO Cpeny.

JKCIIepPTHHIE OLIeHKH IOKa3bIBAIOT, UTO K 2015 T.
06beM MHUPOBOTO PHIHKA IPOAYKIMH HAHOTEXHO-
JIOTUH MOXeT AOCTHYb 3 TpAH. fgoia. CIIA. B To ke
Bpems 13 2000 BHIOB IIPOM3BOAMMEIX HAHOMATepHA-
JIOB 3a mocyiefHMe 10 1eT HU OOUH U3 HUX He H3y4YeH
B ITI0JIHOM 0ObeMe C TOUKH 3peHusI 6e30I1acHOCTH IIpH-
MeHeHHUH [1].

BaskHOCTH OLleHKU 6e30MacHOCTH HaHOMATe-
PHaAJIOB NMOHMMAKT CIELMaJTHUCTBl BO BCeX CTpa-
Hax, I'Zle aKTUBHO Pa3BHUBAIOTCS HAHOTEXHOJIOTHH.
MesxayHapoaHas IIPaKTHKaA IIOKa3blBaeT, YTO 3Ha-
YHTe/JIbHas N0/ HAHOTeXHOJIOTHYeCKUX CTAaHIAPTOB
IIOCBsIIeHa BoIlpocaM 6e30macHOCTH. B yacTHOCTH,
cpenu paspabarsiBaeMbiX B CIIIA CTaHAAPTOB OKOJIO
40% mocBsILIeHBI BOIpocaM 0e30mMacHOCTH, B TOM
YKCJIe HOBBIX MaTepHaJioB, B SIMMOHUHU 1014 QUHAH-
CUpOBaHUS PaboT, CBI3aHHBIX C PUCKOM OTPHULIATEIb-
HOTO BO3/IeFICTBHU S Ha 3/I0POBbE U OKPY>KAIOIYIO Cpeny,
npeBblmaet 30% [2].

Poccus u Benymue B 3TOH ob61acTu 3apybesk-
Hble CTPAHBI I10 YPOBHIO Pa3paboTOK HAXOASATCS Ha

In particular, application of nanotechnologies
considerably expands the spectrum of the used
nanoparticles. The obtained products have new
properties. However, this often occurs against the
background of absence of knowledge concerning the
influence of such particles on the people’s health. In this
sense, any new product involves potential risks. Such
risks can become apparent directly or indirectly through
their influence on the ecological environment.

According to experts’ estimations, by 2015 the world
market of nanotechnological products can reach 3.0 billion
US dollars. Meanwhile, in the past 10 years out of 2000
kinds of the produced nanomaterials not a single one has
been sufficiently studied for safety of its application [1].

The importance of safety of nanomaterials is realized by
specialists in all the countries, where nanotechnologies
are being actively developed. The international practice
shows, that a considerable share of the nanotechnological
standards (from 25% up to 40%) is devoted to safety issues.
In particular, among the standards developed in the USA
about 40% are devoted to safety issues, including new
materials, in Japan the share of financing of the works
connected with risks of their negative influence on health
and environment exceeds 30% [2].

By the level of R&D Russia and the leading foreign
countries are on close positions in this area. Many
Russian works concerning applications of synchrotron
radiation, semi-conductor optoelectronics on the
basis of heterostructures, materials based on carbon
nanostructures, metals with high operational properties
are recognized in the scientific world [3].
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6IM3KUX MO3ULUIX. MHOrHe pocCHICKHEe PaboThl

10 MCII0JIb30BAHUIO CHHXPOTPOHHOIO U3/IyUeHHUS,

TI0JIyITPOBOLHHUKOBOK OIITO3/IEKTPOHHKe Ha 6ase rere-

POCTPYKTYp, MaTepHuaTaM Ha OCHOBE YIJIePOAHBIX

HaHOCTPYKTYP, MeTa/LJIaM C BBICOKMMH 3KCILTyaTaIH-

OHHBIMU CBOMCTBAMHU IIPHU3HAHBI B HAYyUHOM MUpe [3].
B TO >Xe BpeMs CyILIeCTBYyeT 3HAUMTe/IbHBIH pa3-

PBIB MKy KaueCTBOM MCCIe[JOBAaHHMH, CO3LaHHBIX

Hay4yHO-TeXHHUYeCKHX 3aJe/I0B U HU3KHUM Pa3BH-

THeM MHOPACTPYKTYPhl HAHOMHIYCTPUHU B CTPaHe, a

TakKe CJ1abbIM MeTomHUYeCKUM obecriedeHHeM paboT

B 3TOM 06J1aCTH, B YACTHOCTH, B aCMIeKTaX CTAHAAPTHU-

3aIlMM, METPOJIOTHU U OLleHKH COOTBETCTBHUS [4].

[lns mpeofoneHUs CyLeCTBYIOLUUX IpobaeM cae-
JIaHBI Ba’KHBIE MIaryd Ha FOCyJapCTBEHHOM yPOBHE —
Pa3BUTHE HAHOTEXHOJIOTHUH OBIIO BBIZEIEHO B YHCIIO
IPUOPUTETHBIX HANPABJIeHUHN HAaYKH U TeXHUKH,
IPUHST PSif, BaXKHBIX JOKYMeHTOB. Cpeu HUX IIPO-
rpaMma "Pa3BUTHe HAHOMHAYCTPUU B PocCHUIICKOM
®enmepanuu mo 2015 roma’. IIporpaMma mpeaycma-
TpHBaeT KOMIIJIEKCHBIM IOAXO0[ K CO3LaHUI0 3 dek-
TUBHON CHUCTeMBI CTAHIAPTHU3AL U, obecriedeHUIO
eIMHCTBA U3MePeHHN, 6e30IacHOCTH U OL[eHKH CO0T-
BEeTCTBUS B HAHOMHAYCTPUU. 3a/lI0KeHa CTpaTerus
dopMHUpPOBaHUS HHOPACTPYKTYPhl HAllHOHAIBHOU
HaHoTexHosoruueckou cetu (HHC), obecrieyuBaro-
IeX KOHIIeHTPAlMI0 PecypCcoB Ha IPHUOPUTETHHIX
HaIlpaB/IeHUSIX UCCIIeIOBAHUI U Pa3paboToK, a TaKkKe
co3iaHUe 61aroNpUsITHBIX YCJIIOBHUH /151 yCKOPEHHOT0
BBIBOZIA Ha MeXXIYHAPOLHBIN PBIHOK KOHKYPeHTO-
crIoco6HOM MPOAYKLUY HAHOTEeXHOIOT Ui, M MeHHO
KOMIIJIEKCHBIM XapaKTep pellleHUs TAKHUX 3ala4 Heob-
XOI MM [J151 OCTU KeHU S ee CTpaTerM4eckoH Lie/H.

YUUTBIBasl COCTOSIHUE U CTelleHb Pa3BUTH S HAaHO-
TeXHOJIOTHUH U IIPOU3BOJICTBA HAHOMPOAYKIIUH, Ode-
BUJHA Ba>XHOCTb CTAaHAApTHU3al U, 6e3 KOTOpoK
BBIXOJl HAHOMPOAYKILUU Ha PBIHOK OymeT 3aKpBhIT.
OCHOBHBIe HaIlpaB/IeHHUs paboT B 3TOM 00/1aCcTH Ipef-
CTaBJIeHBI Ha puc.l.

B HacTosimee BpeMs B chepe CTaHAAPTHU3ALUH,
OLIeHKH COOTBETCTBHS M 6€30IIaCHOCTH HAHOTEXHO-
JIOTUH U IPOAYKLHMH HAHOMHIYCTPUHU HeobX0IHUMO
PeLIUTb CIeyIolle OCHOBHBIE IPO6IeMBbI:

* HeJJOCTAaTOYHAas M3yUeHHOCTb OMACHOCTEH CO3Ma-
BaeMbIX HAHOMAaTepHa/loB U UX BO3MOXKHOIO Hera-
THBHOTO BO3/IeHCTBHUS Ha 3[0POBbe JI0/IeH U Cpefy
obUTaHUA;

* OTCYTCTBHE CHCTeMHOM KJIaCCUQUKALNU HAHOTEX-
HOJIOTUH U IIPOAYKLIUU Ha UX OCHOBe, a TakKe TeX-
HUYeCKUX TpebOBaHUM K 9TOM IPOAYKLIUH;

* OTPAaHUYEHHOCTh GOHJA CTAHAAPTOB U HOpMa-
TUBHBIX IOKYMEHTOB B 06/1aCTH HAHOTEeXHOTOTH I
Y HAHOMaTepHaJIOB;
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At the same time there is a considerable gap between
the quality of the research works, the created scientific
and technical potentials, and a low level of development
of the infrastructure of nanoindustry in the country, and
also weak methodical support for the works in this area,
in particular, this concerns standardization, metrology
and conformance evaluation [4].

In order to overcome the existing problems important
steps were made at the state level, in particular,
development of nanotechnologies was recognized as
a priority direction in science and technology, and a
number of important documents were adopted. Among
them was the program "Development of nanoindustry
in the Russian Federation in the period up to 2015". The
program envisages a complex approach to creation of
an effective system of standardization, measures to
secure the uniformity of measurements, safety and
conformance evaluations in nanoindustry.

A strategy was laid down for formation of the
infrastructure of the national nanotechnological network
(NNN), which is to ensure concentration of resources in
the priority directions of R&D and creation of favorable
conditions for an accelerated introduction of competitive
nanotechnological products in the international market.
Exactly this interconnected character of solutions to such
tasks is necessary for achievement of its strategic aim.

Considering the state and degree of development of
nanotechnologies and manufacture of nanoproducts,
the importance of standardization is obvious, because
without it introduction of nanoproducts in the market
will be impossible. The basic directions of the works in
this area are presented in fig.1.

Among the main problems in the sphere of
standardization, estimation of conformity and safety of
nanotechnologies and products of nanoindustry are the
following:

« Insufficient level of knowledge concerning the risks
created by nanomaterials and their possible negative
influence on the health of people and environment;

e Absence of a system classification of the
nanotechnologies and products based on them, and
also of the technical requirements to such products;

« Limited fund of the standards and normative

documents in the area of nanotechnologies and

nanomaterials;

Dissociation in the midst of the researchers and

developers of nanotechnologies, Absence of uniform

approaches to the standardization and terminology;

Absence of interest of industry and business community

to elaboration of the standards in the sphere of

nanotechnologies.

An important step on the way to solve the problems

of standardization was "The Concept of Development
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* pa306IeHHOCTD HCCIe0BaTeIel U pa3paboTIHNKOB
HAaHOTEXHOJIOTHI, OTCYTCTBHE eJUHBIX [10JXO00B
K CTAaHJAapTHU3aL MU U TEPMHUHOJIOTUH;

* OTCYTCTBHE 3aMHTEePeCOBAHHOCTH IIPOMBIIIIEHHO-
cTH U 613Hec-coobecTBa B pa3paboTKe CTAHIAPTOB
B chepe HAHOTEXHOJOTUH.

Ba>kHBIM LIAaroM cTajla TocygapcTBeHHas
"KoHLeNnIus pasBUTHUs obecriedyeHU s eIUHCTBA H3Me-
pPeHHUI, CTaHAAPTHU3aLKUK, OL[eHKH COOTBETCTBHUS
1 6€30I1aCHOCTH HCIIO0/Nb30BAHUSI HAHOTEXHOIOTUH,
HaHOMaTepHasoB U MPOAYKLUHUH HAHOMHIYCTPUHU
B Poccuiickont ®epmepanuu no 2015 roga”. OcHOBHas
ee 11esb - co3gaHue 3pPeKTUBHON CUCTEeMBI CTaH-
OapTHU3alUM, eIUHCTBA HU3MepeHHUI, 6e30macHO-
CTH U OLIeHKHU COOTBETCTBUSI KOHKYPEHTOCIIOCOOHBIX
HaHOTeXxHonoruu. Ee HHGPaCTPyKTypa mpenycma-
TPHUBaeT CJIe[yIOlle Mephl:

* CO3JaHHe Hay4YHO-TeXHHUYEeCKOTO U HOPMAaTHUBHO-
MeTOLHYEeCKOro KoMIlIekca obecredeHus 6es-
OIMACHOCTH U CHUCTEeMBI OLleHKH COOTBETCTBHUS
HAaHOTEXHOJIOTUH U IIPOAYKLIUK HAHOUHAYCTPHUH;

« pa3paboTky 3¢ PeKTUBHOrO0 GYHKIIMOHUPOBAHUS
CHCTeMBI OLIeHKH U MOATBePXKAeHHUS COOTBETCTBUS
IIapaMeTPOB U CBOMCTB HAHOTEXHOJIOTHUH U IOJIy4a-
eMOH IPOAYKLHHU TeXHUYeCKUM perlaMeHTaM, a

of Measures to Ensure Uniformity of Measurements,

Standardization, Evaluation of Conformance and Safety

of the Use of Nanotechnologies, Nanomaterials and

Products of Nanoindustry in the Russian Federation in the

period up to 2015". Its basic aim is creation of an effective

system of standardization, uniformity of measurements,
safety and conformance of evaluations of the competitive
nanotechnologies. Its infrastructure envisages:

+ Establishment of a scientific and technical and
normative-methodical complex
Aimed to ensure safety and system of evaluation

of conformance of nanotechnologies and products of

nanoindustry;

« Elaboration of an effective functioning system for
estimation and acknowledgement of conformity of the
parameters and properties of nanotechnologies and of
the obtained products to the technical regulations and
other normative documents harmonized with their
international analogues;

« Asystem of metrological safety support, certification of
the enterprises for competence in guaranteeing safety
of the applied nanotechnologies (fig.2).

One of the key factors accelerating the development of
nanotechnologies is effective work for standardization,
which is carried out by the International Organization for

#7 /45 /2013 NANO
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TaK>Ke JpyTUM HOPMaTHBHBIM JOKYMeHTaM, COIJIa-
COBAHHBIM C MEKIYHAPOAHBIMHU aHAJIOTAMU;

* CHCTeMY MeTPOJIoTH4ecKoro obecrmeueHus 6esomac-
HOCTH, aTTeCTallUI0 IPeANPHUATHHN Ha KOMIIETEHT-
HOCTb B obecriedeHUH 6€30M1aCHOCTH IPUMeH e MBIX
HaHOTeXHOJIOTUM (puc.2).

OZHUM U3 KI04YeBbIX GaKTOPOB, 00yclIaBIHUBaO-
KX YCKOPeHHOE Pa3BUTHe HAHOTEXHOIOTHH, SBJIS-
10TCS 3¢ PeKTUBHBIe PabOTHI 10 CTAHJAPTHU3AIUH,
KOTOPBIe BBHIIIOTHAIOTCSI MeXXAyHapo4HOU OpraHu3a-
L el o cTanAapTusanuu (MCO) u MexxayHapogHOH
3JIeKTPOTeXHHUUYeCKoM KoMmuccuer (M3K). B aTux
OpraHu3alKUaX CGOPMHUPOBAHEL TeXHHUYeCKHe KOMHU-
TeThl (TK): UCO TK 229 "HaHoTexHosoruu" u M3IK
TK 113 ”CTaH[LapTI/BaL[I/IH B 00JIaCTHU HAHOTEXHOJIO-
TUU JJI5 9/IeKTPUUYEeCKHUX U 3IeKTPOHHBIX U3AeIUH
u cucteMm". 3Tu TK ygmensior 6onpiioe BHUMaHUe
BorpocaM be3omacHocTu. Hanpumep, Bce Tpu pabo-
ype rpyansl TK MCO 229 HanpsaMyo CBSI3aHBI
c 6e3omacHoOCThIO, a 70% TK HUCO, ¢ KOTOPBIMH B3a-
uMozerncTByet MCO 229, pemaltoT npobaeMbl CTaH-
JapTH3alMK C TOYKH 3PeHHUs Pa3JIMYHbBIX ACIIeKTOB
6e30MacHOCTH.

B Poccuu paboThl 110 CTAaHAAPTHU3AL UK B HAHOTEX-
Hoslorusix nposonsatcs B TK 441 "HaHoTexHonmoruu",
ITpuka3omM PoccTaHapTa Ha Hero BO3JIOKeHbl QYHK-
LIM U [IOCTOSIHHO 1€ CTBYIOIEro HallHOHaIbHOr o pabo-
uvero oprana MCO TK 229 1 M3K TK 113. Cekperapuar
TK 441 Bemet OI'YII "BcepoCCUICKUI HayYHO-HUCCTIe0-
BaTeJbCKUM UHCTUTYT CTAHLAPTHU3ALNUH U CepTUDHU-
KaLlu¥ B MalIKHOCTpoeHH K" (BHUHMMAII).

OcHoBHag 1enb TK 441 - opraHu3anus U IIpoBe-
OeHHe paboT Mo HALlMOHA/NIBHOMN, perHOHa/bHOM
U MeXJyHapoLHOM CTaHAAapTHU3alHuU B obnacT,
CBSI3aHHOM C pa3paboTKoi, U3roToBIeHHUEeM, 060-
poTOM, yTHIH3alKel, 6e30MacHOCThI0O HAHOMA-
TepHaloB, MeTPOJOrHYeCKUM obecIedyeHHeM
HAaHOMHIAYCTPHUH, C KJaccuduKallUen U oIpefe-
TeHHeM TePMHHOB B chepe HAHOTeXHOJNOTHH [5].
B TK pa60Ta10T noakoMutetsl (ITK), B 4KMCI0 KOTO-
pbIx BxoauT I1K 3 "Be30macHOCTh HAHOTeXHOJOT UK
Y HAHOIIPOAYKLIUH .

Ba>kHBIM IIAaroM B peajiM3allMH TOCYLapCTBeH-
HOM IIOJIUTUKH B 06/1aCTU HAHOTEeXHOJOTUM SIBU-
nock NpUHATHe PeflepanbHOM IleeBOr MPOrpaMMEL
(OLII) "Pa3BuTHe MHOPACTPYKTYPH HAHOUHIY-
cTpuH B Poccurickon ®emepanuu Ha 2008-2011 rozmsr”.
B pamkax nporpamMel emje B 2008 rony B ceMu depe-
pPaJbHBIX OKpyrax Obljla co3faHa CeTh PerHOHAIb-
HBIX WU OTPAcC/ieBblX LJeHTPOB MeTPOJIOTKUYeCKOT0
obecreueHHUs U OLleHKH COOTBETCTBHUS HAaHOTEXHO-
JIOTHU W NPOAYKUMH HaHOMHAYCTpuHU. B CeBepo-
3amazHoM ¢elepalbHOM OKpyre perdoHaljibHOe

WHOVCTPUA 7/ 45/ 2013

HaHomartepuanbl
50%

HaHo3nexkTpoHuka
19%

HaHobwo-
TeXHoNoruu
16%

HaHoTexHonormn
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50% —nanomaterials;

19% —nanoelectronics
14% —nanoengineering;
16% — nanobiotechnologies;

near 1% —nanotechnologies for security
systems

Puc.3. Cneuuaausayus npednpusmutl HaHouHoycmpuu C3®0
Fig.3. Subject directions of works of the enterprises of
nanoindustry in the Northwest Region

Standardization (ISO) and International Electrotechnical
Commission (IEC). In these organizations technical
committees (TC) are formed: ISO TC 229
"Nanotechnologies" and IEC TC 113 "Standardization in
the Area of Nanotechnologies for Electric and Electronic
Products and Systems". These TC devote considerable
attention to safety issues. For example, all the three
working groups of TC ISO 229 are directly connected with
safety, and 70% of TC ISO, with which ISO 229 co-operates,
solve the questions of standardization from the point of
view of various aspects of safety.

The works on standardization in nanotechnologies
in Russia are within the competence of TC 441
"Nanotechnologies". By the order of Rosstandart it has
the functions of a constantly operating national working
body of ISO TC 229 and IEC TC 113. The Secretariat of TC
441 works in cooperation with FCUP All-Russia Scientific
Research Institute for Standardization and Certification
in Mechanical Engineering (VNIIMASh).

The main aim of TC 441 is organization and
implementation of the works concerning the national,
regional and international standardization in the area
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oTzeneHUe LleHTpa CO3/1aHO Ha
6asze ®BY "TocymapCTBeHHBIH
PeruoHaabHBIM LIEHTP CTaH-
BapTU3aLUH, METPOJOTHH

u ucnsiTaHum B C.-IleTepbypre
n JleHUHTpancKkou obna-

Bonee 615 eANHWL, NPELM3MOHHOI0 HAHOTEXHOI0TMYeCKoro 060pyaoBaHNS
Over 615 pieces of precision nanotechnological equipment

ctu" (TecTt-C.-IleTepbypr).

JleTeIbHOCTb PerhoHaIbHBIX
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Heob6x0qKMO OTMETUTH, YTO
B CeBepo-3amaJHOM peruoHe
Pa3sBUBAIOTCA NPaKTHYECKH
BCe HaIlpaB/JIeHHsd HaHOTex-
HOJIOTHM: HaHO3/IeKTPOHHUKA
Y HaHOWH’XeHepHs, QYHKIIH-
OHaJIbHble HaHOMAaTepHa/lkl

Puc.4. N3mepumenbHble 803mMoXKHOCMU npednpusimuli HaHouHAycmpuu C3®0
Fig.4. Possibilities in the sphere of measuring of the enterprises of nanoindustry in
the Federal District of the Northwest Region

M BBICOKOYMCTHIE BellecTBa,
MaTepHajbl A1 3HepPreTUKH

U KOCMHUUYECKOH TEeXHHUKH,
HaHOOHMOTeXHOIOIUH, KOHCTPYKIIMOHHBIE U KOMIIO-
3UTHBle HAHOMAaTepHaJlbl, CUCTeMBI 6€30MaCHOCTH.
Hawubonbmas nons npesnpustui (50%) copaeT PyHK-
LMOHAa/IbHbIe, KOHCTPYKIIHOHHbIe U KOMIIO3UTHbIE
HaHOMaTepHassl, 19% Be#AyT paboThl B HAHO3IEKTPO-
HUKe, 14% 3aHSTH npobreMaMy HAaHOUHXeHePUH, a
16% paboTaroT B HAHOOKMOTEeXHONOTUsX (pHC.3).

CocTosiHHe HCC/IeIOBAHUI U pa3paboToK B peruoHe
KOppeJIMpyeT C CYLeCTBYIOMMMH H3MepHUTeIbHBIMHU
BO3MOKXHOCTSIMU (pHc.4). Ilo olleHKe CIIeLIUaTUCTOB,
JesTeIbHOCTh PErMOHANBHEIX OTAe/NeHHH LleHTpa
MeTPOJIOTUYeCKOro obecreueHHs U OLeHKH COOTBET-
CTBHUSI HAHOTeXHOJIOTHMI IIO3UTHBHO OTpPa’kaeTcs Ha
paboTax B 3TOI cpepe U CIIOCO6CTBYET peanu3alUU
MepOIPUATHH BbllleyKa3aHHOM QIIII.

ITo mporHo3am, B 6nmkanmue 8-10 seT PHIHOK
NpPOAYKIIMM HAaHOTeXHOJOTHUM BbIpacTeT bosee
4yeM Ha 80%, 4To moTpebyeT 3HAUHUTEIBHOTO Pa3BU-
THS ee 3JIeMEeHTHOM U HOPMAaTUBHOU 6a3bl. B cBA3U
C 3TUM HeobxomuMa 3¢deKTUBHAS CUCTeMa CTaH-
JapTHU3aLKMU, COIIACOBAHHAA C MEeXAYHAPOAHBIMH
CTaHZapTaMH, KOTOpble obecmedyuBaAIOT HOCTO-
BePHOCTb 6€30IaCHOCTH M KadyeCTBa MPOAYKIIUHU
HaHOWHAYCTPHH.

connected with elaboration, manufacture, turnover,
utilization and safety of nanomaterials, metrological
support for nanoindustry, classification and definition
of terms in the sphere of nanotechnologies [5]. TC
incorporates subcommittees (SC), among which is SC 3
"Safety of Nanotechnologies and Nanoproducts".

An important step in realization of the state policy in
the area of nanotechnologies was adoption of the Federal
Target Program (FTP) "Development of infrastructure of
nanoindustry in the Russian Federation in the period of
2008-2011". Back in 2008 a network of the regional and
branch Centers for Metrological Support and Evaluation
of Conformance of Nanotechnologies and Products of
Nanoindustry was established within its framework in
seven federal districts.

In the Northwest Federal District a regional branch
was established on the basis of FBU State Regional
Centre for Standardization, Metrology and Tests in St.-
Petersburg and Leningrad Region (Test-St.-Petersburg).
The activities of the regional branches are focused on
coordination of the work for metrological support,
standardization and evaluation of conformance of
products of nanoindustry with account of safety of
application of the nanotechnologies, and also provision
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12 KOMNETEHTHOE MHEHME

B Poccuu y>ke NPUHATO 0K0J0 100 CTaHZAPTOB,
IIPSIMO MJIM KOCBEHHO KaCaloIKXCS HAHOTEXHOJIO0-
rut. OJHAKO OHU B OOJBIIMHCTBE CBOEM OTHOCSTCS
K TOCYZAapCTBEeHHON CHUCTeMe obecliedeHHUs eUH-
CTBa M3MepeHUN, TpebOBAaHUSIM K CBETOLUOLHOM
TeXHHUKe U MaTepHalaM HaHOMNOKPBITUH.

M3 BBIIIEeN3/I0’)KEHHOTO MOXHO Clle/laTh C/eAyIo-
IIHe BBIBOJBI:

* MeTOJOJIOTHMS U HOPMaTHBHO-MeTOAHYeCKas
6a3a cTaHZAapTU3ALUU, CUCTEMBl OLEHKHU U
NOATBEPKAEHHUS COOTBETCTBUS HAHOTEXHOIOI U
U OPOAYKLUKH HAHOUHAYCTPUH HAXOMSTCS B CTa-
ouu GOpMHUPOBAHHUS;

* MeTpojoruyeckoe obecrnedyeHue U NpubopHO-
MHCTPYMeHTAa/lbHasl OCHAUeHHOCTb IHpef-
NPUSTHUN U HCCIeS0BaTeNbCKUX nabopaTopun
HY>X/IAI0TCS B yCKOPeHHOM COBepPIIeHCTBOBAHUHU
U pa3sBUTUH;

* yopaB/leHHe pa3paboTKOM U MPOU3BOACTBOM
HAaHONPOAYKI MU HeobOXOAHMMO IHPHUBECTH
B COOTBETCTBHUe C Tpe6OBAaHUSMU MeX/AYHAPOL-
HBIX CTAH/JaPTOB B cepe MeHe>KMeHTa Ka4uecTBa,
6e30MacCHOCTH U 3KOJIOTHH.

Takum obpasom, pabora 1o co3gJaHUIO ITIepBOOUe-
pemHBIX CTAHIAPTOB, Pa3paboTKe HOBBIX CPeACTB
1 MeTOAHMK M3MepeHHH, HOPMaTHBHO-MeToJHYe-
CKHX TOKYMEHTOB sl obecredeHUs 6€30MacHOCTHU
B 06/1aCTH HAHOTEXHOJTOTHMHN U HAaHOMAaTepHaJIoB
o4YeHb BakHa. OHa TpebyeT JOIOTHUTENBHOTO BHU-
MaHHUS U peCcypcoB.
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of services to the enterprises and organizations in this

sphere.

It is necessary to point out, that in the Northwest
Region practically all the directions of nanotechnologies
are being developed: nanoelectronics and
nanoengineering, functional nanomaterials and high-
clean substances, materials for the power engineering
and space technologies, nanobiotechnologies,
constructional and composite nanomaterials and
safety systems. Most of the enterprises - 50% of their
total number are involved in creation of functional,
constructional and composite nanomaterials, 19% of the
enterprises conduct works in nanoelectronics, 14% deal
with problems of nanoengineering, and 16% work in the
sphere of nanobiotechnologies (fig.3).

The state of R&D in the region corresponds to the
existing possibilities in the sphere of measuring (fig.4).
According to experts, the activity of the regional branches
of the Center for Metrological Support and Evaluation of
Conformity of Nanotechnologies has a positive influence
on the works in this sphere and promotes realization of
measures of the above-stated FTP.

As predicted, in the coming 8-10 years the market of
nanotechnologies will increase by over 80%, which will
require a considerable development of its elemental and
normative basis. In this connection we need an effective
standardization system highly harmonized with the
international standards, which ensure reliable safety and
quality of products of nanoindustry.

In Russia about 100 standards have already been
approved, which directly or indirectly concern
nanotechnologies. However, most of them relate to the
state system of measures aimed to ensure uniformity of
measurements, requirements to the light-emitting diode
technologies and nanocoating materials.

In general we should point out the following:

+ The methodology and normative-methodical basis
of standardization, evaluation of conformance of
nanotechnologies and products of nanoindustry are
now in the stage of their formation;

+ The metrological support and level of instrument-
tool equipment of the enterprises and research
laboratories require an accelerated elaboration and
development;

« The management in the sphere of elaboration and
manufacture of nanoproducts should be brought in
conformity with the requirements of the international
quality, safety and ecology management standards.
This explains the importance of elaboration of the

priority standards, means and measurement techniques,

and normative-methodical documents, necessary to
ensure safety in the sphere of nanotechnologies, and this
demands additional attention and resources.






