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JIASEPHOE H3NVYEHHE
VbUBAET PAROBDBIE KNETKH

NazepHoe u3ny4eHune C AIMHOM BOMHbI 1265 HM Bbi3biBaeT
OKUCAUTEeNbHbIA CTPeCC, NPUBOAS K rnbenu pakoBbiX KNETOK
W HapyLLeH0 GYHKLMOHUPOBAHNS MUTOXOHAPUIA
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ANA MATHETPOHHOIO =
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BakyymHas ycraHoka "MATHATM 150-01K" co3aaHa Anst HaHeceHus
MHOrOCNOMHBIX TOHKMX MNIEHOK Ha KPEMHMEBble NAACTUHbLI AUaMeTpoM
100-150 MM. T03BONSIET NONYYATL MHOFOCAOMHBIE QYHKLIMOHANbHbIE
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Competent opinion
MEMS factory in Russia.
Success of those who work
S.G.Belostotskiy

Nanotechnologies

The influence of 1265 nm

laser radiation on human

adenocarcinoma cells

AV.Khokhlova, 10 Zolotovskil, £ S.Pogodina, Y/ Saerko,
D.AStoliarov, SN Vorsina, S.G Sokolovski, A.A.Fotiadi,
D.A.Liamina, E.U.Rafailov

To date, the mechanism responsible for photobiomodulation
oxidative stress induced by 1265 nm laser light is unclear, but
mitochondria are considered the most probable acceptors of
laser radiation at this wavelength. We studied oxidative stress,
mitochondrial potential, the level of reduced glutathione, and
the viability of human adenocarcinoma cells. Narrow-band
and broad-band laser iradiation at the doses of 9.45 and
66.6-400 J/cm?, respectively, caused cell death, an increase
of reactive oxygen species intracellular concentration and a
disturbance of the mitochondrial functions. Thus, lasers at
the wavelength of 1265 nm affect HCT116 cells through
mitochondrial damage, and the dose increase contributes to
cell damage without the heating effect.

Keywords: 1265 nm laser radiation, cancer cells, near-infrared lasers,
oxidative stress, photobiomodulation therapy, reactive oxygen species,
singlet oxygen, mitochondria

Deposition of multilayer functional thin films

by the method of magnetron spraying

on the "MAGNATM 150-01K" installation

VV.Odinokov, R A Karaulov, V.V.Panin, A.V.Shubnikov

This paper presents a new development of JSC "Research Institute
of Precision Engineering" - vacuum installation "MAGNATM
150-01K." Considered are the device and principle of operation.
The installation implemented a technological process of deposition
of multilayer thin films on the silicon wafers with a diameter of
100-150 mm by magnetron spaying. Coatings were applied ina
single vacuum cycle from three targets with loading and unloading
of plates from a cassette into a cassette in a lock chamber buift
into a clean room. Layers of titanium and titanium nitride were
deposited sequentially from a single titanium target, and a layer of
aluminum (Al) was deposited from two other aluminum targets.
Keywords: Nanotechnology, target, nanolayers, hysteresis, nanostructures

Report from production
Service-production site and design office
of ZENCO PLASMA

AN Alyoshin

Nanomaterials

Structure of metal-carbon nanocomposite based
on pyrolysed derivatives of diphthalocyanines for
immobilization of radioactive waste

V.Yu.Bairamukov, M.Yu.Presnyakov

The structure of metal-carbon nanocomposites obtained
by pyrolysed yttrium diphthalocyanine derivatives was
established by transmission electron microscopy and atomic
force microscopy. It is shown that during high-temperature
pyrolysis a-yttrium crystals forms a wide-range network

of nanoclusters in a graphitized carbon matrix on a scale

of tens of micrometers. The features of structuring studied
on a model abject are common for radioactive isotopes of
lanthanides and actinides, which creates the scientific basis
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KoMneTreHTHOE MHeHUue
®abpuka MOMC B Poccuu. Yenex Tex, KTo
AeicTByeT

C.I"benocmoukuti

HaHoTtexHonorum

Bo3peiicTBMeE 1a3epHOT0 U3NYYeHNS C IMHON
BO/HbI 1265 HM Ha Ky/IbTYpY KNETOK 3;eHOKapLiK-
HOMb! 4enoBexa

A.BXoxnosa, 11.0.30n0moeckutl, E.C.Moz200uHa, KO.B.Caexko,
[1.A.Cmongpos, C.H.Bapcuna, C.I" Cokonoeckuti, A A Gomuadu,
[ANNamua, 3.Y.Papaunce

MexaHu3Mbl, OTBETCTBEHHbIE 33 (OTOBMOMOIYNALMOHHbIA
OKVUIMTENbHbIA CTPECC, MHAYLPOBAHHI Sla3epoM 1265 HM,
elL|e HesiCHbI. BepOSTHBIMM aKLenTopamu U3NyHeHns
CHUTAKOTCH MATOXOHZPMM. V13ydeHbl OKUTUTENbHbIA CTPECC,
MUTOXOHAPU/TbHbIM MOTEHLMAN, YPOBEHb BOCCTAHOB/IEHHOTO
TNYTATUOHa M KV3HECTOCOBHOCTb KIIETOK 3ieHOKAPLIMHOMbI
yenoseka. Ob/y4eHme y3KoNONOCHbIM U LMPOKOMONOCHbIM
Nasepamu ¢ 03amu 9,45 1 66,6-400 [Lx/cM? COOTBETCTBEHHO
BbI3bIBA/IO K/ETOYHYHO MOEb, NOBBILLIEHNE YPOBHS AKTMBHbIX
(OpM K1CI0POaa U HapyLLeHye PABOTbI MATOXOHAPHA.
M0Ka3aHo, 4T0 N1a3epHoe M3nyyeHue 1265 HM BO3eMCTBYeT Ha
Knetkv HCT116, noBpexzasi MUTOXOHAPWM, yBENMUEHE A03bi
CNOCOBCTBYET NOBPEXAEHMIO KIETOK 663 3dexTa HarpesaHHs.
Kntouesbie caoea: 1265 Hm, pakosbie kaemk, VIK-Aa3epbl, OKUCAL-
MeAbHbiLi cmpecc, omo6LOMOYAULIOHHAS Mepanus, aKmUgHble
(opAbI KuAOpOOa, MUMOXOHIPUL

HaHeceHne MHOrOCI0MHbIX GYHKLMOHANbHbIX
TOHKMX NNEHOK METOAO0M MarHeTPOHHOTo
pacnbinenms Ha ycraHoke "MATHA TM 150-01K"
B.B.OduHoxos, PA.Kapakynos, B.B.Makuk, A.B.LLlybHuKo8
Mpencrasneta paspabotka OAO "HM TO4HOTO MaLLMHO-
CTPOeHMS" ~ BaKyyMHast ycTaHoka "MATHATM 150-01K',
YCTPOICTBO M MPUHLMN PabOTbI. Ha Helt peai3oaH
TeXHO/IOrUYeCKA MPOLIECC HAHECEHIMS MHOTOUIOMHBIX TOHKMX
TUIEHOK Ha KPeMHYeBble NNACTUHbI AvameTpom 100-150 MM
MarHeTPOHHbIM pacriblieHueM. MOKPbITAS HAHOCUNCL B
€/IIHOM BaKyYMHOM LiMK/e C TPeX MULLIEHel C 3arpy3Kov 1
BbIrPY3KO/ MIACTUH M3 KACCETbI B KACCETY B LLUKO30BOM Kamepe,
BCTPOEHHOM B YXCTOE NOMeLLieHve. (oM TUTaHA 1 HUTpHAA
TUTaHa HAHOCNCb MOCIEAOBATENBHO M3 OLHOM MUALLIEHH,
U101 AIOMUHIS HAHOCUACA U3 1BYX a/IKOMUHIEBbIX MUALLEHEN.
Karouesble cAoea: HaHOMeXHOAO2US, MULLIEHb, HAHOCAOL, 2UCTEPe3LIC

PenopTax c npousBoAcTBa
CepBMCHO-NPON3BOACTBEHHDIN YHACTOK

n KB "33HKO MNA3MA"

AHARWUH

HaHomaTtepuanbi

CTpyKTypa MeT/I0YNepOAHOr0 HAHOKOMMO3KUTA
Ha OCHOBE NUPON3aTOB AUPTANOLMAHMHOB ANA
MMMOBMAN3ALMN PAANOAKTUBHDIX OTXO/0B
B.tO.batipamykos, M.FO.MpecHsikos

Metogamu MM nACM ycTaHoBNeHO CTPOeHHE MeTal-
NNOYITIEPOAHbIX HAHOKOMTMO3MTOB, O/TYYEHHbIX MPON30M
AMGTANOLMaHIHA UTTPKS. OKa3aHO, YTO MPM BbICOKOTEM-
MepaTypHOM NiPoK3e B rpadUTU3MPOBAHHOM YIMEPOAHON
MaTpyLie 06pa3yIOTCs KpUCTbI a-UTTPHS, KOTOPbIE Ha
MacLUTabax B AECATKY MUKPOMETPOB 06PasyHoT PasBuTYHO CeTb
HaHOKnacTepoB. OCOBEHHOCTV CTPYKTYPUPOBAHIS, U3yHeHHbIE
Ha MOZeNbHOM 06beKTe, XapakTepHbI A1 PAAMOAKTUBHbIX
1130TONOB NTAHTAHOWZOB M AKTUHOMZOB, CO3aBast HAy4HYH
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for using metal-carbon nanocomposites as matrices for
immobilization of high-level waste from spent nuclear fuel.
Keywords: transmission electron microscopy, atomic force microscopy,
pyrolysis, diphthalocyanine, radioactive waste

Conferences, seminars,
exhibitions

Workshop of Eurointech collects lead
manufacturers and distributors

of high-tech equipment

AN Alyoshin

Every year, Eurointech conducts a cycle of seminars to which
employees of Russian enterprises are invited, wishing to
receive an information on the modern technologies, as well
as representatives of companies manufactured the high-tech
equipment. Eurointech is well known company in Russia as
asupplier of technological equipment for the production of
the electronics and microelectronics, a microwave equipment
and software for designing and creating printed circuit boards
and various electronic devices, including MEMS. During the
seminars, Eurointech presents its solutions, describes in detail
and constructively their advantages in comparison with
competing manufacturers, talks about the prospects.
Keywords: Eurointech, seminars, MEMS

Control and measurements
Automation of 1d measurement

instruments calibration

S.S.Stepanov, A.V.Petroy, S.B Tarasov, S.N.Stepanov

This paper describes the issues related to calibration of a
hand-held measuring instruments and development of the
automated reference instruments for these purposes.
Aschematic diagram of the automatic instrument control
system is presented. Considered are possible errors that r
equire additional research and measures

to eliminate or minimize them.

Keywords: instrument, measurement accuracy, hand tool,

servo drive, positioning accuracy, calibration

Scanning probe microscopy

in thin film studies

1VYaminsky, A.| Akhmetova, G.B.Meshkov

As a part of the Russian-Iranian project "Initiation of local
chemical reactions in deposited thin films using scanning
probe microscopy", the investigations were continued

with the use of scanning probe and capillary microscopy

to create multi-parametric lithography. Original results
were obtained on controlled surface modification, which is
achieved through the fabrication of multichannel capillaries.
Accuracy of capillary nanolithography corresponds to the
level of units of nanometers.

Keywords: scanning probe microscope, thin films, local anodic oxidation,
nanometer resolution, capillary microscopy, lithography probe microscope

Equipment

for nanoindustry

Felix Holzner presents

the Swisslitho

AN.Alyoshin

SwissLitho is a young high-tech company with the vision to
change the way nanostructures are commonly made. Their
unique nanolithography tools, called NanoFrazor, trace their
origins to the Millipede project from IBM Research Zurich. The
multiple-patented technology uses heatable silicon tips for
patteming and simuftaneous imaging of arbitrary high-
resolution nanostructures. The NanoFrazor opens up new and
unprecedented possibilities for nanofabrication in order to
accelerate scientificand technological progress in all ields of
nanotechnology. Dr. Felix Holzner kindly answers on our questions.
Keywords: NanoFrazor, nanostructures, visualization,

nanometer resolution
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0CHOBY 1CMIONL30BAHMS META/IOYTNEPOAHbIX HAHOKOMMO3UTOB
KaK MaTpuLL 418 MIMMOBIAM3ALIMM BbICOKOAKTUBHBIX OSIT.
Kntouesble caosa: [T5M, amomHo-CLA0BAS MUKPOCKONUS, NUPOAL3,
dUManouUaHUH, padLoaKmuBHble Omxodb

KoHdepeHuuU, ceMuHapbl,
BbICTaBKU

CemuHap komnanuy Eurointech cobupaer

BEAyLUMX NPOU3BOAUTENEN U AUCTPUOLIOTOPOB
BbICOKOTEXHONOrM4ECKOro 060pyA0BaHMS
AHAnewus

BxeroaHo Komnanms EBPOMHTEX MPOBOANT CEMUHAPbI

NS COTPYAHVKOB POCCAACKIAX NPEANPUSTIAN, XENAIOLLMX
MOAY4UTb MHHOPMALMIO O COBPEMEHHDIX TEXHONOTMAX, & TAKXE
MpezCTaBuUTeNel KOMMaHIIA — NPOU3BOATE/IEN BbICOKOTEXHO-
nornyeckoro 06opyLoBaHus. Komnanus EBPOMHTEX 3BeCTHa B
POCCHM KaK NOCTaBLLMK TEXHONOrM4eCKoro 060pyA0BaHKs 4N
MPOM3BOZCTBA INEKTPOHMKY 1 MUKPO3NEKTPOHHKM, 060pyA0-
BaHus CBY 1 MO Ang NpoeKTpOBAHIS 1 CO3AAHIS NEYaTHbIX
MNT Y 3NeKTPOHHBIX YCTPOUCTB, BKK04ast MIMC. EBponHTex
MPe3eHTYeT CBOM PeLLIeHIS, ONUCHIBAET IX MPEMMYLLECTBA N0
CPaBHEHWIO C KOHKYPVPYIOLLMM NPOM3BOANTENISMM, NPEACTaB-
NSIET MNaHbI 1 NepCreKTVBbI PA3BUTUS.

Kntouesbie caosa: Eapourmex, cemurap, MOMC

KOHTPOIIb U usmepeHus
ABTOMaTH3auMa KANMH6POBKM NpubOpoB

ANA MHERHbIX U3MEpeHUi

C.C.Cmenatos, A.B.Iempo, C.b.Tapacos, C.H.Cmenaros
PaccMOTpeHb| BOMPOCh! Ka/IMBPOBKM PyHHONO U3MEPUTENIbHOMD
WHCTPYMEHTA ¥ Pa3paboTKy aBTOMATU3MPOBAHHDIX 3TANIOHHbIX
Np160POB AN HIX. peACTaBNeHa NPUHLMMMANbHAS

(CXEMa CUCTEMb| ABTOMATIYECKOO yMpaBeHis npubopamu.
PaccMoTpeHb| BO3MOXHbIE NOrpeLLHOCTH, TpebyioLuye Aonon-
HWUTE/IbHbIX UCCNIEZL0BAHII M MPOBEZEHNS MepONPUSITUY 10 X
YCTPAHEHMIO UM MUHUMUA3ALIAN.

Katouegble cAoea: Mo4HOCTb L3MepeHUL, Py4HOL UIHCMpyMeHm,
(epBONPLBOd, N02PELIHOCMb NO3ULLOHLPOBAHLS, KaAUBpOBKa

CkanupytoLas 30HA0Bas MUKPOCKONUA

B UCCIJ0BAHUAX TOHKUX NNEHOK

W B Smurckut, A.M.Axvemosa, 5. Mewukos

B pamKax poccuicKo-1paHCKoro npoeKTa “VHuLMaLms okab-
HbIX XMMYECKIX PEAKLN B OCOKAEHHDIX TOHKMX MNIeHKaX
CMCNONb30BaHMEM CKAHWPYIOLLEI 30HA0BON MUKPOCKOMAK'
NPOLO/KEHbI MCUIeN0BaHMS C nomoLLbio M KM no
CO3[aHMK0 MHOrOMapameTpuyeckoit utorpadiu. MosyHeHbl
OpUrMHIbHbIE Pe3ynbTaTbl N0 KOHTPOAMPYEMOV MoandMKa-
L{1M MOBEPXHOCTM. TOHHOCTb KANWNAAPHON HAHOAUTOrPaduiA
HaXOAWTCS HA YPOBHE eAVHIL, HAHOMETPOB.

Kntoxesble cAoa: CKaHLIpYIOLIAS 30HO0605 MUKPOCKONLS, MOHKLE
NAEHKU, AOKaAbHOP HOGHOE OKUCAGHLIE, HAHOMeMPOBOR Pa3peLLieHLe,
KANUMAPHAS MUKDOCKONLS, AUMO02padus 30H308bIL MUKDOCKON

O6opyaoBaHue

ANA HAHOUHAYCTPUU

®enunkc XonbLHep npeAcTasnseT

KoMnaHuio Swisslitho

AHAewH

SwissLitho — M0n0Aast BbICOKOTEXHOMOTMYHAs KOMMAHKS, KOTO-
Pasi CTPEMMTCS M3MEHTb CNOCOD NPOM3BOACTBA HAHOCTPYKTYP.
VX YHUKQ/IbHbIE MHCTPYMEHTbI, MONYHVBLLME Ha3BaHMe
NanoFrazor, noseunucs 8 npoekteMillipede ot IBM Research
Zurich. B 3anaTeHTOBaHHON TEXHONOMWN UCMIONb3YHOTCA FOpSUMe
KpemHyeBble HaKOHEYHIK A1 GOPMUPOBAHIS PUCYHKA

Y BU3Y/IA3aLMV MTPOM3BONbHbIX HAHOCTPYKTYP B BbICOKOM
pazpelLeH1. NanoFrazor OTKPbIBAET HOBbE BO3MOXHOCTM B
HaHONPOM3BOACTBE Y HAHOTEXHOMOTUSIX.

Kntouesble caosa: NanoFrazor, HaHOCMpyKmypb, BU3yaAU3AULS,
HaHoMemposoe paspelLieHLie
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Bandpass filters produced
with an EOSS® sputtering system - 136
enhanced sputter-up production tools
for high quality optical coatings
B.Bontschew, M.Schneider, .Fell, D.Nikulin, V.Vasilyev
Different bandpass filters are presented in this article, like
infrared light and triple bandpass filters, produced with a high
precision optical coater, which concept is based on multiple
dual cylindrical sputtering sources, an RF plasma source, anda
rotating turntable as sample holder. Thin films were prepared
by metallic mode sputtering with layer uniformities of better
than 99.75% precision.
Keywords: thin film deposition, RF plasma source, triple bandpass
filters, metallic mode sputtering
Mapping of mechanical properties 140
for diagnostics of inclusions
in complex multi-phase Minerals
KS.Kravchuk, A.S.Useinov, |.V.Laktionov, A.P Fedotkin
Amethod of mapping mechanical properties is
demonstrated. It is an illustrative instrument to
visualize distribution of properties of heterogeneous and
multiphase materials. A possibility to construct multi-layer
interactive maps and analyze the material properties
distribution is shown.
Keywords: NanoFrazor, nanostructures, indention, hardness, elastic
modulus, AKAZE algorithm
Scanning probe microscopy 148
of 2D nanostructures
for energy storage and catalysts
[VYaminsky, A.|. Akhmetova, G.B.Meshkov, AV.Olenin
As a part of the work to modify the structure and determine
the physicochemical and electrophysical characteristics of 2D
nanoscale structures, their conductivity was studied. The data
on the electrical conductivity of TiS, structures on the surface
of silicon oxide were obtained. The conductivity of graphene
and graphite was measured by resistive scanning microscopy.
The data were obtained using a FemtoScan microscope.
Keywords: scanning probe microscopy, conductivity, graphene,
graphite, titanium trisuffide, silicon, 2D nanoscale structures

Monocosbie GuUALTPbI, NPOM3BEAEHHbIE C NOMOLLbIO
cucTeMbl HanbuieHns EOSS® - ycoBepLueHCTBo-
BaHHas NPOMbILLEHHAs CUCTEMA 1S HaMblIeHMS
BbICOKOKAYECTBEHHbIX OMTUYECKUX NOKPbITHiA
b.50k4es, M.LUHatidep, M. ®enb, []. Hukyau, B.Bacunbes
TpesCTasneHbl pe3ynLTaTbl HaMbUTEHNS PA3MYHbIX MONOCOBLIX
unbTpoB — MK-GunsTp v TPOAHOI NON0COBOK UALTP, nony-
YeHHbIX B yCTaHoBKe Star.EOSS npou3BoAcTBa komnamuy FHR.
HaHeceHue nn1eHoK MyTem MOHHOrO PacribieHIs MeTanoB

B MarHeTPOHHOM paspsiie MPUBOAMT K HePaBHOMEPHOCTH
MINEHOK M0 ToLLVHE Metee 0,25% (3 CrMa) Ha NofYIoKKax ¢
Zauametpom ot 200 A0 300mMm.

Kntouesbie caoea: HanbleHLe NAHOK, LCMO4HUK BY-naa3mbl, mpot-
Holl n0A0C0B0Li uAbmp, LOHHOE pacnbineHLe Memanios

KapTupoBaHue MexaHU4eCKuX CBOACTB

KaK METOA AUarHOCTUPOBAHUS BKIIOYEHUN

B CIOKHbIX MHOTO(a3HbIX MUHepaiax

K.C.Kpaguyk, A.C.Yceuros, 11.B.JlakmuoHos, A.[1.QedomkuH
IPOLEMOHCTPMPOBAH METOZ KapTPOBAHIA MEXAHHECKUX
CBOVICTB, SBNSIOLLMICS HATNSZHBIM MHCTPYMEHTOM BI3yai3a-
LW pacnpeaeneHs CBOVCTB HEOBHOPOAHbIX, MHOrO(A3HbIX
Matepyanos. MokasaHa BO3MOXHOCTb NOCTPOEHNS MHOTOUION-
HbIX MHTEPAKTVBHbIX KAPT ¥ aHa/I3a PACTIpeae/ieHis CBOUCTB
MaTep1anos.

Katouegble caoa: Kapmupoearue, HAHOCMPYKIMYPbl, LUOHMLIPOBaHL,
meepdocrmb, ModyAb ynpyzocmu, arzopumm AKAZE

CKaHupytoLLas 30HA0Bas MUKPOCKOMUS

2D HaHOpa3MepHbIX CTPYKTYP

ANIS 3HEPrOHAKONUTENEN U KaTa/IU3aTOPOB
W.B.Amurckut, A1 Axmemosa, 5. Metuiko, A.B.OneHuH

B pamkax pabot no MosMQKaLMM CTPOEHIS ¥ ONpeseneHs
DU3MKO-XMIMUYECKVX 1 INEKTPOGUINHECKIX XapaKTEPUCTIK
2D HaHOpa3MepHbIX CTPYKTYP MPOBEAEHO UCUIeA0BaHHe

11X MPOBOAMMOCTY. TToNy4eHbI JaHHbIe 06 3NeKTpU4ecKon
MPOBOAUMOCTY CTPYKTYP TiS, Ha NOBEPXHOCTY OKCAA KDEMHMS.
1A3MepeHbl NpoBoAMMOCTY rpadheHa v rpadmTa metosom CPM.
[laHHble nonyyeHbl ¢ noMoLubio M demtoCkaH.

Kntouesble caosa: M, npogodumocms, 2padex, 2pacpum, mpucynt-
ud mumana, kpemHut, 2D HAHOPA3MEPHble CMpyKMypb
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"3JIEKTPOHUKA:

Hayka, TexHonorus, busHec"
Hay4HO-TeXHMYECKUIN XYPHAN, NOCBALLEHHbIN
LIMPOKOMY CNeKTpy BONPOCOB B 06n1acTu paspa-
60TKW 1 U3rOTOBNEHWNS 3NEKTPOHHOW 1 paano-
31eKTPOHHOM annapaTypbl N ee KOMMOHEHTOB,
a TaKxXe OTpacneBbiX TEHAEHLMI N COCTOSHNS
pbiHKa. XXypHan opneHTUpoBaH Kak Ha pyKoBO-
AnTenen pasNnyHoro ypoBHS, Tak M Ha HAY4HbIX
N NHXXEHEePHO-TeXHNYeCcknx paboTHMKOB B cde-
pe NpoeKTMpPOBaHUSA M NPON3BOACTBA 3/1eKTPO-
HWUKW, @ TaKXKe B CMEXHbIX 061acTsix.

ISSN:1992-4178

"NMEPBAS1 MUJIA Last Mile"
Hay4HO-TEXHWUYECKUIA >KYpHan, MOCBALWEH-
HbI TEXHONOTUAM U BU3HEeCY TeNeKOMMYHMN-
Kauun, npomssBoacTea kabenen cea3n, Tene-
BUM3MOHHOrO BewaHus, UHPOPMaALUMNOHHON
6e3zonacHocTn. Ocoboe BHUMaHwue yaenseTcs
CceTsM LWMPOKOMNONOCHOrO A4OCTYNa U I0Kab-
HbIM TeIeKOMMYHUKALMOHHbLIM CETSM.

ISSN: 2070-8963

HAHO MHAVCTPHA Tom 12 Ne2 2019

"LULMDPPOBAS SKOHOMMUKA"
XXypHan, nocBALWeHHbIN $OPMUPOBAHUMIO LNd-
pPOBOM 3KOHOMUKM B PD B KOHLENTyanbHOM,
MHCTUTYLMOHANIbHOM W TEXHMYECKOM acnek-
Tax. HOBOCTHble, aHanuTU4eckme u 3kcnep-
THhIe MaTepuarnbl.

"HAHOUHAYCTPUA"
Hay4HO-TEXHUYECKUIA  XKYPHAN,  MOCBALLEHHbIN
HaHomaTtepuanam, HaHO3NeKTPOHMKe, HaHoAaT-

YMKam v HaHOYCTPOMCTBAM, AMArHOCTUKE HAHO-
CTPYKTYp 1 HAHOMAaTepKanos, HAHOBUOTEXHONOr W~
SM 1 NIPUMEHEHMIO HAHOTEXHONOT I B MeANLIMHE.

ISSN:1993-8578

"AHAJIUTUKA"

MexoTpacaeBon HayYHO-TEXHUYECKNIKYPHan
0 CO34aHUKN, N3YHEeHNUU U MPUMEHEHNN HOBbIX
BelecTs M marepuanos. XKypHan nocesLeH
VHHOBALIMOHHbLIM MeXANCLUUMNINHAPHBIM
peweHnamM 1 TeXHONOrnsM B XUMUU
" HepTexnmmm, HayKkax o SKU3HU,
MaTtepuanosefeHnn, HAHOTEXHOIOM USX.

ISSN: 2227-572X

"®OTOHUKA"
Hay4HO-TEXHUYECKNI XyPHaN Mo GOTOHHbLIM
N ONTUYHECKUM TEXHONOMUSAM, ONTUYECKUM Ma-
Tepuanam v 3n1emMeHTaMm, UCNoNb3yeMbiM B ON-
TUYECKUX CUCTEMAX, 060PYA0BAHUM U CTAHKAX.

ISSN:1993-7296

"CTAHKOUHCTPYMEHT"
OTpacneson  Hay4HO-TeXHUYECKWUN  XXypHan,
KOMMAEeKCHO paccmaTpusaownm npobnemo

CTaHKOVIHCTp\/MEHTaﬂbHOl;I NPOMbILLNEHHOCTH.

ISSN: 2499-9407

TEXHOCODEPA

PEKNAMHO-U3OATENbCKUWA LEHTP
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