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Competent opinion

Technology trans{er centers as a tool for 8
technological development of the regions
ATroshin
Technology transfer centers is another fashionable word or
an effective tool of innovative development. Whetheritisa
new approach that is capable of in the postindustrial epoch
bring new quality to the economy of the regions and Russia
inGeneral?
Keywords: technology transfer centers, innovative development,

region

Dynamics of the companies’ development. 16
Acquiring of competitive advantages
I.Kucheriavy
The situation in the market tells negatively on both
companies with billions of turnover and small businesses.
One of the main factors of success is the timeliness of
introduction of a product in the market, naturally, it should
be of a quality. Here we have some kind of a triad: idea—
prototype-mass product. Competition is going on, who will
faster develop a higher quality product demanding in the
market. This question is discussed in the article of Tronic Co.
Keywords: factor of success, timeliness of introduction of a product in
the market, triad, product demanding in the market

News 22
Industrial Nanotechnologies

IUHFSE RASDevelopment of Semiconductor
Devices for the Terahertz Frequency Range

A. Bugaev, Yu.Fedorov, R Khabibullin, D.Ponomarey,
G.Galiev

The spectral range (0.5:10 THz or 600+30 ym) is located
in the frequency scale between the microwave range, in
which mainly high-frequency semiconductors and radio
valves work, and IR range, where optical devices function.
Development of THz devices can change the principles
and approaches in the field of early medical diagnostics
and therapies of chronic diseases. The demand for the
technologies is also due to counteraction to terrorism.
Besides, motor, aviation and space industries demand
more and more sophisticated systems of nondestructive
testing and location.

Keywords: high-frequency semiconductors , THz devices, early
medical diagnostics, counteraction to terrorism

26

Clean Room Facilities from Pharmstrong Co.
TKravtsova 34

On September, 3rd, 2013, Russian Membranes

Nanotech Plant, one of the largest construction objects

of Pharmstrong Co., was commissioned. Since 2005

the company, which employs over 600 specialists, has

implemented more than 100 projects in 30 ities of Russia

and CIS countries, designed and constructed industrial

premises with total floor space over a million m?, including

clean room.

Keywords: construction object, clean room, hi-tech manufacture

Specific Features of Screen Printing and
Package Assemblage of Unburnt Ceramics
S.Chigirinsky, V.Chernykh, E Shtupar

Ceramics for electronics evoke great interest in Russia, which
is due to the characteristics of the material and universality
of its processing. In particular, it is used for manufacture of
components and devices, including microwave frequency
devices, cases and multiHayer condensers. This is the topic
for discussion in the article by Ostek Co.

Keywords: Low Temperature and High Temperature Co-fired Ceramics,
multHayer condensers, screen shift, mechanical repeatability
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KomMmnereHTHO@ MHEeHue

LleHTpbl TpaHchepa TeXHONOrUM KaK UHCTPYMEHT
TEXHONOrMYeCKoro pasBuTUs PeruoHOB

A.Tpowun

LleHTpbl Tparcepa TEXHONOMI — 04epeaHoe MOBHOE U100
W [1IACTBEHHbIA MHCTPYMEHT UHHOBALMOHHOIO Pa3BITHS.
[le/ACTBUTE/IbHO /11 3TO — HOBbIV MOZXOA, CNOCOBHbI B NOCTUHAY-
CTPVAbHYIO 3MOXY MPUBHECTA NPUHLMANMAABHO HOBOE KA4ECTBO
B IKOHOMMKY PEryoHOB 1 POCCM B LieoM?

Karouiesble caoea: LieHMpb! MpaHcdepa MexHON02UL, UHHOBALLIOHHOE
passUMmLe, PeauoH

JIMHaMUKa pa3BUTUS KOMNAHWA.

Co3a,aHu1e KOHKYPEHTHbIX NpeuMyLLecTs

. Kyuepsabiii

CeroaHst YUI0BYAS! PblHKA OAMHAKOBO HEraTUBHO CKa3blBAIOTCS
Ha KOMTMAHMSX C MA/IMAp/AHbIMM 060POTaMM 1 Ha CTPYKTYpax
MaI0ro 613Heca. OIH U3 OCHOBHbIX (JaKTOPOB YCriexa — Bpemst
BbIX0a (BbIBOA) MPOAYKTA Ha PHIHOK, ECTECTBEHHO, MPM NpH-
emneMoM ero Kavectse. HabniopaeTcs Tpuaga: uaes-npotoTun-
MaCCoBbIM NPOZYKT. MAET MpoLiecc, KT bbiCTpee 1 kayecTBeHHee
CO343CT NPOAYKT, BOCTPEBOBAHHbII PbIHKOM. 3Ta npobnema
00CY)K/AETCS B CTATbE KOMMAHWM TPOHMK.

Karouesbie croea: akmop, ycnexa 8pems] 86IX00a npodyKITa Ha PbIHOK,
mpuada, npodyKm, 60CMPeB0BAHHbILI PHIHKOM

HoBocTtun
MpombiuvieHHble HAHOTEXHOJIOrUKU

WCBYIM3 PAH. Pa3paboTka nonynpoBoAHNUKOBbIX
npu6opoB ANa TeparepLoOBOro AManasoHa 4acTot
A.byeaes, t0.®edopos, P.Xabubynaun, [].MoHomapes,
["[anues

CrieKTpasTbHbI vanasoH (0.5: 10 TTu win 600+ 30 Mku)
pacnonoxeH mexgy CBY-06nacTbio, e paboTaioT B OCHOBHOM
BbICOKOYACTOTHbIE MO/YMPOBOJHUKOBbIE MPUOOPbLI M PAAO-
namnbl, 1 06nacTbro VK-13ny4eHIs, B KOTOPON GyHKUVOHUpYIOT
onudeckve npubopst. Co3aanve TTL-prbopos CnocobHo M3me-
HIATB MPUHLMMbI 1 NIOAXOAb! K PAHHEV MEVLIMHCKON AYarHo-
CTVIKe 1 Tepanmy XpOHU4eckyix 3aboneaHun. BocrpeboBaHHOCTb
pa3pabOTOK TaloKe CBSI3aHa C NPOTUBOACUCTBIEM TEPPOPUEMY.

B aBTOMO6MbHOM, ABUALMOHHOM 1 KOCMUYECKOV MPOMbILLIEH-
HOCTV TPe6YIOTCS! COBEPLLEHHbIE CUCTEMbI HEPA3pYLLAIOLLIETO
KOHTPONSI ¥ JIOKALM.

Knrouesbie cnosa: 8bICOKOHACTIOMHbIe 10AYNPOBOGHUKOBbie U TTLt-
npu6opbI, MedUUUHCKas AUdzZHOCTLKa, NpomLigodeticmeLie MeppopL3My

YucTbie noMewweHns komnauun “"®apmcrpour”
T.Kpasuosa

3 cenTs6ps 2013 rofa 3anyLueH B KCTyaTaLmio OANH

3 KpyNHeNLwMx 06HEKTOB KOMMaHK "DapMCTPOHT" -
3aBog "Pycckue Membpanbl HaHoTex". Beero ¢ 2005 ropa
KOMMaHKel, B KoTOpov pabotaeT bonee 600 CewnanucTos,
peanu3oBato bonee 100 npoekTos B 30 ropopax Poccu

1 CH; nocTpoeno bonee MunanHa M? NNOLWAREN, BIIOHaS
YUCTbIE MOMeLLEHNS.

Knrouesble caosa: CmpoLmenbHbiLi 06oexi, LCble NOMeLLeHL,
BbICOKOMeEXHOAO2LYHbIE MPOLI3800CEa

OcobeHHoCTH TpadapeTHON nevaTu u cbopku

B NAKET HeO6OXOKEHHOM KepaMuKm
C.YuzupuHckutl, B.Hephpix, E.LLimynap

Kepamvka st neKTPOHIKY BbI3bIBAET 3HAYUTENbHbIN
UHTepeC B POCCUM, 4TO CBS3aHO C XapaKTePUCTUKAMM U yHit-
BEPCAILHOCTbI0 06PABOTKI MaTepuana. 13 Hero, B YacTHOCTH,
W3rOTABNMBAIOTCA: KOMTMOHEHTbI M YCTPOACTBA, B TOM Y/
s CBY, Kopnyca, MHOrOCI0MHbIE KOHZeHCaTopbl. B cTaTbe
KoMnaHum1 OcTek 06CYXK/AAeTCS AaHHbIA BOMPOC.

Knto4esble roea: KepamuKa, MHO20CAOLIHble KOHOEHCAMOPbl, mpad-
pem, nogmopsiemocrs
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For technologist & scientist

SemiTEq Versatile Magnetron

Sputtering Systems

S. Petrov

Development of nanotechnologies stimulates

interest to thin films deposition, which are widely

used in microelectronics, nanophotonics, optics

and optoelectronics, spaceindustries for creation of
strengthening, light-reflecting, dielectric and conducting
coatings. Magnetron sputtering deposition of thin-films
invacuum is the most popular technology in this field
today. Its main advantages are the high process speed and
accuracy of sputtering material composition reproduction .
Keywords: magnetron sputtering deposition, thin-films, accuracy
of sputtering material

Setting trends in nanopositioning technology.

Six-axis levitating platform PIMAG 6D .

A.Gorobinsky

Development of modern technologies for precision instrument
making requires precision positioning systems. Miniaturization
of the electronic component and improvement of the
technical parameters of the equipment demand changes

in the technological processes, particularly, in positioning.

The leading roles in solving the tasks of movement in the
micro-and nanometer ranges belong to the drives based on
the piezoelectric effect. Physik Instrumente GmbHg Co.KG
develops a new direction in nanopositioning, which is based on
the effect of a magnetic levitation

Keywords: high-precision instrument, making drives on the
piezoelectric effect, magnetic levitation

Hiden Quadrupole Mass Spectrometers

D.Filippov

For over 30 years Hiden Analytical Ltd. has been a leader

in development and manufacture of devices on the basis
of quadrupole mass spectrometers for scientific and
applied researches. Hiden mass spectrometers got a world
recognition for their accuracy and high parameters of the
residual gases, plasma technologies and surface researches.
Keywords: quadrupole mass spectrometers, analysis of the
residual gases, surface researches

Nanomaterials

Nanosilica, an additive for improvement of the
kerbstone products

V.Potapov, A.Kashutin, A.Ostrikov, K.Shalayev

The presented work describes how nanosilica additive is
used for improvement of the kerbstone products. The initial
material for obtaining of the nanosilica sol is the separate
from Mutnovskaya Geo-Power Station, a liquid state of a
heat-carrier separated from vapor in separators.

Keywords: kerbstone, nanosilica sof, separator, liquid state of a
heat-carrier

Epoxy polymers filled with nanopowders

A.Pyrikov, V. Zolotareva

Attention of researchers is attracted to nano-sizedfillers for
polymeric composites. The materials have unique physical-
mechanical, electric and tribotechnical properties. At the same
time little is written about the influence of nanopowders on
the properties of epoxy polymers. Thereupon, authors of the
article undertake attempt tofill in the above gap.

Keywords: fillers, tribotechnical properties, epoxy polymers

Test and Measurement

Increase of Contrast for Studies of
Bionanoparticles

E.Pechnikova, T.Stanisheva-Konovalova, O.Volokh,
0.Sokolova

Obtaining of high-resolution images of the structure
of biological nanoparticles becomes important with
development of bionanotechnology. The methods used

48

56

66

TexHoN0ory n y4eHoMy

YHMBEpCanbHble CUCTEMbI MArHETPOHHOIO
pacnbinenus SemiTEq

C.MNempos

Pa3BifTV e HRHOTEXHOMOT I CTUMYMMPYET UHTEPEC K CO3EaHI0
TOHKVX TUIEHOK, NCTIONb3yeMbiX B MUKPO3NEKTPOHMKE, HaHO(O-
TOHYKE, ONTTUKE 1 OMTOIEKTPOHMKE, KOCMUHECKOM U ZIpyTuX
OTPAUISX A1 CO3AHIS YTIPOLHSHOLLYX, CBETOOTPRXAIOLLMX,
[AVI3NEKTPUYECKVX 1 NPOBOASLLVX NOKPbITUA. Hanbonee
BOCTPEHOBAHHOM TEXHONOTMEN B STOM HarpaB/eHy SBNSETCs
MarHeTPOHHOE OCKZEHNE T+IOKPbITUY B BaKyyMe. OcHOBHOE
€ro MPeMyLLECTBO — BbICOKAS CKOPOCTb HAHECEHIAS Y TOHHOCTD
BOCTIPOV3BE/IeHVS! COCTaBA PACTIbIIFEMOrD MATepUaia.
Kntouesble cA08a: MazHempoHHOE 0CaX0eHLe MOHKOMAEHOHHble
NOKpbIMUS, 80CNPOLI36edeHue

HoBoe B HAHONO3WLIMOHUPOBAHUU. UJECTMKOOP'
AMHATHAA nesuTHpylowas nhatgopma PiMag 6D
A.TopobuHcKuli

19 TeXHONOrMM TOYHOMO NPUBOPOCTPORHNS Heobxo-

JMbI PEL3IOHHbIE CACTEMbI NO3ULMOHUPOBAHHS.
MUHMaTIOpY3aLIVS 3NeMEHTHOM 6asbl, yNyyLLeHe
napameTpoB 060pyA0BaHMS TPEYIOT U3MeHeHHiA B NpoLieccax
MPOV3BO/ACTBA, B YACTHOCTM, NPH MO3NLIMOHMPOBAHMM.

Ty pelLeHin 33134 NepemeLLieHs B MUAKPO- 1 HaHOMETPO-
BOM /Viana3oHax MaNpYHoLLIVe MO3MLMM 3aHUMAIOT NPUBO/bI
Ha nbe3o3ddexte. Komnanms Physik Instrumente GmbH & Co.
KG pa3siuBaeT HOBOE HarpaB/eHite B HAHOMO3MLIMOHIPOBa-
HIAM, B OCHOBE KOTOPO /IEXMT SPQEKT MarHUTHOI NieBUTaLin
Kntouesbie caosa: mo4Hoe npubopocmpoHue, npusodbl Ha nbe3o-
QPexme, MacHLMHAs hesumayus

KBappynonbHbie Macc-cnektpoMeTpbi Hiden
[1.Quaunnos

bonee 30 net pupma Hiden Analytical — nupep B paspabotke
11 NPOM3BOACTBE NPUBOPOB Ha OCHOBE KBAPYMONbHBIX MACC-
CNeKTPOMETPOB A5 UCUTIRA0BAHHA. Macc-CnekTpoMeTpbl
Hiden nonyuunn MupoBoe NpusHaHue bnaroaaps TOYHOCTH

11 BbICOKOM YyBCTBUTE/IHOCTY NP aH/IN3E OCTATOYHbIX FA308,
T1a3MEHHbIX TEXHOMOTUSIX M UCUIRLOBAHMSIX MOBEPXHOCTEN.
Kntouesble caosa: keadpynonbHbie Macc-Criexmpomempbl, ocma-
MO4Hble 2a3bl, UCCAeA0BAHLS NogepxHoCell

HaHomMmaTtepuanbt

HaHokpemHe3em - 106aBKa AN ynyuLeHns
60pAIOpHbIX U3genui

B.Momanos, A.Kawymux, A.Ocmpukos, K.LLianaes

B pabore 4nst ynyuLueHns 6OpAIOPHLIX M3LeNNiA UCnoNb3o-
BaaCh ,06aBKa HaHOKPeMHe3eMa. MICxofHas cpepa Ans
No/y4eHus 3015 KpemHe3ema — cenapar MyTHosckon e3¢,
NpeACTaBAStoLLMIA COBOV XuaKyto dasy TennoHocuTens,
OT//IeHHYI0 OT Napa B CenapaTopax.

Kntouesbie caoea: bopdtop, 301 KpemHesema, cenapam, xudkast ¢asa
menAoHocumens

HanonHeHHble HaHONOPOWIKAMM IMOKCUAHbIE NONMMEDb
A.Mblpuxos, B.3010mapesa

BHMMaHMe NPUBNEKAIOT HAHOPA3MEPHbIE HAMONHUTENM
TOMAMEPHBIX KOMIO3UTOB. Matepuasbl UMEIOT YHUKaNIbHbIe
CBOVCTBA. BMeCTe C TeM B MTepaType NpezCTaBneHo Mano
[aHHbIX 0 BIVSIHUW HAHOMOPOLUKOB HA CBOMCTBA ITMX NONAME-
POB. ABTOPbI MOMBITA/IMCb BOCTIONHUTH YKa3aHHbINA Npoben.
Knroviesbie caoea: HanonHumeAL, mpubomexHu4eckLie ceolicmed,
INOKCLIGHbIe NoALIMepbI

KoHTpo/b ¥ UsMepeHus

MoBbiweHne KOHTpacTa u3obpaxenus

npy UCCNeA0BaHNN BUOHAHOHACTHY,

E.Meunukosa, T.CmanuwHesa-KoHosanosa, O.Bonox,
0.Cokonosa

Mo/y4eHme BbICOKOTO paspeLLieHins U306paxeHms CTpyKTypbI
610MI0rYECKIX HAHOHACTUL, AKTY/ILHO B CBS3M C pa3-
BUATUEM DMOHAHOTE EXHOHOI'MVI.Tpa}lMLMOHHO MCNonb3yroTes
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for this purpose are X-ray structure analysis, nuclear-
magnetic resonance, spin marks and also luminescent

and spectroscopic methods. In the recent decade the
transmission electron microscopy has been actively applied.
The authors of the review discuss the increasing the image
contrast for the studies of bionanopaticles.

Keywords: structure, biological nanoparticle, X-ray structure
analysis, nuclear-magnetic resonance, spin marks luminescent
and spectroscopic methods, transmission electron microscopy

Modeling of the Vacuum of Space in the Ground
Tests of Nanoengineering Objects

V.Koval, K.Moiseyev, VV.Papko, S.Rozanov

The feature of the outer space (OSS)is an unlimited
absorption of gases emitting from a space vehicle (SV),
which is comparable with a vacuum pump with an infinite
speed of pumpdown. Batteries, friction units and other SV
elements must function reliably in the open OS. This calls for
a necessity of an experimental testing of their operability in
SV. Intech Analytics Co. with HSRAG ?Liechtenstein) arethe
developers of complexes for imitation of the OS in laboratory
conditions, which is the topic of the presented material.
Keywords: outer space, vacuum of space, filler, experimental
testing

Issues of patenting

Certain issues of Patent Protection

in Russia

D.Sokolov

In Russia the number of patents per million of population is
roughly 2.5 times less than in Australiaand 20 times less than
in Japan. This could have been explained by an insufficient
financing of science, but Russian inventors get 1.46 patents
per one million of the budget allocations, while in Belarus

this figure is equal to 3.15 and in South Korea - 4.6. By the
number of patentsissued in a year Russia yields to Germany

2 times and to the USA - 8.2-8.9 times Besides, an annual
decrease of the number of Russian inventions in relation to the
foreign patents protected in Russia equals to 20%.

Keywords: an insufficient financing of science, the budget
allocation, foreign patents protected in Russia

There is an idea!

Multipurpose nanoglms forthe agro-industrial complex
AVokhidov, L.Dobrovolsky, M.Malkov, A.Misyuryayev
Many publications are penetrated with concern about

the future of our planet, which, however, has a chance to
withstand challenges, as a global climate change, depletion of
the natural mineral resources, risk of collision with an asteroid
and decrease of agricultural production, which force the
world community to look for ways to counter these threats.
According to experts, nanotechnologies are one of the ways.
Keywords: a global climate change, depletion of the natural
mineral resources, risk of collision with an asteroid, decrease of
agricultural production

Nanotechnologies & Education

Scientific-technological com %Iex of express
prototyping of products of flexible electronics

and photonics

P Afanasyev, O.Bokhov., V.Luchinin

The purpose of the work is presentation of the scientific-
technological basis for development of micro-and
nano-technologies formed by the S.-Petersburg State
Electrotechnical University (LETI) and Joint-Stock Company
Interuniversity Center for Prototyping and Contract
Manufacture of Micro-and Nano-technique. The idea of it is
based on flexibility and three-dimensionality of a substrate,
heterogeneity or convergence of the employed compositions
and a multidisciplinary organic-inorganic interface.

Keywords: prototyping, contract manufacture of micro- and nano-
tectinique, flexibility t-dimensionatity of a substrate

9%

PEHTTEHOCTPYKTYPHbIA aHaNW3, SEEPHO-MArHUTHDIM PE3OHAHC,
CMMHOBbIE METKM, IOMUHUCLIEHLIEHTHbIE ¥ CIeKTPOCKONYe-
CKYe METOZbI. TPUMEHSIETCS NPOCBEHMBAIOLLAS INEKTPOHHAS
MMKPOCKONHSI. ABTOPbI 0BCYXAAIOT NOBBILIEHMS KOHTPACTa
11306paXeHus NPy CUIe[0BaHNN BUOHAHOHACTHL,.

Kntouesble caosa: cmpyKmypa, buoAo2L4eckas HaHoHacmuug,
PeHmzeHocmpyKmMypHblli GHAAL3, 10EPHO-MAZHUMHbIL PE3OHAHC,
CMIUHOBblE MeMKL, AOMUHUCLieHUeHMHble U CNeKMpPOCKONUHecKue
Memodbl, NPOCAEHUBAOL4AS MUKPOCKONUS

MogennpoBaHue KOCMUYECKOro BaKyyma npu
Ha3eMHbIX UCMbITAHUAX 06BEKTOB HAHOMHXXEHepPUM
B.Kosanb, K.Moucees, B.Manko, C.Po3aH08
OcobeHHOCTL KocMuyeckoro npocTpancTea (KI) - Heorpa-
HIYEHHOE MOTTIOLLEHIE Fa308B 1 MapOoB, BbAENSIOLMXCH

C Kocmuyeckoro annapara (KA). ConHeuble 6atapew,
OPUKLMOHHbIE y3bl, APyrite 3nemeHTbl KA AOMKHbI GyHKLM-
OHMPOBATb B OTKPLITOM KI1. 370 Bbi3bIBaET HEOBXOAUMOCTD
IKCMEpUMEHTANIbHOM MPOBEPKM X PABOTOCTIOCOBHOCTH.
3A0 "MHTEK AHMTIKA" COBMECTHO C Kommanmeit HSRAG
(7WXTeHwWTEH) — pa3paboT4MKV 1 MOCTABLLVKY KOMTIEKCOB
LN umuTauuu KI 8 1abopatopHbIX yCIOBUSX.

Kato4esble cnosa: KocmuHecKLe 8akyym U npocmpacmeo,
HANoAHUMeAb, NPoeepKa

Bonpocbl naTeHTOBaHUSA

MateHTHas 3awmTa pa3paboTok B Poccuu.
HekoTopbie npo6aembi

[1.Coxonos

Ha MunnnoH Hacenenms B Poccum npuMepHo B 2,5 pasa
MeHblLIE NaTeHToB, YeM BABCTpanun, v B 20 pas, yem

8 SINOHIM. 3TO MOXHO OBBACHUTH HEAOCTATO4HbIM PUHAHCK-
POBAHMEM HayKu, HO Ha M. 0NN, BI0[DKETHbIX ACCUTHOBA-
HI Ha HayKy B Poccun u3obpeTaren nonyyatot 1,46 nareTa,
8 benapycn - 3,15, B FOxHoi Kopee - 4,6. Mo konnyectsy

B O/} NaTEHTOB CTPaHa OTCTaeT ot [epMaHiy B 2 pasa, ot CLUA
B8,2-8,9 paza. Kpome T0ro exerofHoe yMeHbLLEHWe Ynuia
POCCUACKYX 1306PETEHII MO OTHOLLEHVIO K 3LLVLLEHHDIM

B PO 3apybexHbIM NaTeHTam cocrasnsiet 20%.

Karouesble caoea: Hedocmamo4Hoe PUHAHCUPOBAHLE HayKu, brodxent
Hble ACCLZHOBAHL, 3AULILEHHbIE 8 PO 3apybexHbie nameHmbl

EcTtb npes!

MHOrOGYHKLMOHAIbHbIE HAHONNEHKY.
ArponpOMbiLLUIEHHbII KOMMIEKC

A.Boxudos, /1. [lobposonbckuii, M.Manbkos, A Muctopsies
MHOXeCTBO nybAMKaLyMi NPOHN3aHO 06CNOKOEHHOCTLIO
0 6yAyLLeM NNAHETb], MMeIOLLeH, OBHAKO, LIAHC BLICTOATD.
B KauecTBe BapvaHTa NoAaepxKku 60pbobl 3a CyLLeCTBOBa-
Hue c006114eCTBa MHOrMe CMeLaiCTbl paccMaTpUBaIoT
HaHOTEXHONOT M.

Kntouesbie cnosa: 2106anbHoe L3meHeHue kaumama,
Liciepnane npupodHbIX LUCKONAeMblX, B03MOXHOCMb
CMOAKHOBEHUS ¢ acmepoudamu, CoKpaujeHue npou3sodcmea
CeAbxo3npodyKuuu

HaHoTexHo/10rMmn u o6pasoBaHue

Hay4Ho-TexHON0rM4ecKkmit KOMNAEKC 3Kcnpecc-
NpOTOTUNMPOBAHNS U3AENMIA TMOKON 3NEKTPOHUKK
1 GOTOHUKM

11.Aanacves, 0.5oxos, B./ly4uHuH

Pa3BuTie TEXHONOTUIA NPEBOCXOCTBA XapaKTepu3y-

0TCS COBOKYNHOCTbIO NOHATUA: MeXANCUMNINHAPHDIE,
KOHBEpreHTHbIE, 6MOHW{ECKM€, KOrHUTUBHbIE, aTOMHO-

11 HaHOpa3MepHble, KBAHTOBO-MHPOPMALMOHHbI, CMIH-
BONHOBblE. Lieb paboThl — npepcTasneHye Gopmupyemoro
Hay4HO-TEXHONOrM4eCKoro 6a3nca, B ocHoBe KOTOpOro -
TMEKOCTb 1 TPEXMEPHOCTb NOAIOKEK, FeTepOreHHOCTb W
KOHBEPreHTHOCTb KOMI'IO}VIuMﬁ [ MyanMAMCLlVIﬂnVIHaprIﬁ
OpraHO-HeopraHn4eckui uHTepdenc.

Kntouesbie cAosa: npomomunuposarLie, KOHMpaKMHoe NpoL380dcmeo
MUKPO- ({ HAHOMIEXHUKL, 2u6KocTTie 30-riodhoxex



