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Nanotechnologies

Shell-based analysis of magnetic

resonance diffusion tensor imaging.

Partl

O.PPosnansky

Even with substantial sensitivity at high magnetic
field, it is still challenging to investigate small-scale
structures, such as brain cortex. A recent study has
shown that very high resolution diffusion imaging

is possible allowing investigation the cortical depth
dependence of diffusion properties over the whole
human brain in vivo. The results revealed that the
main diffusion tensor orientation in the cortex is
perpendicular to the cortical surface. At the same time
the main diffusion direction is mostly tangential at
banks and radial at the tips of the white matter - grey
matter interface. Thus quantitative diffusion tensor
measures can reveal structural organization of cells

in the human cerebral cortex with the potential to
characterize cortical cytoarchitecture in vivo and to
investigate the pathophysiology of diseases associated
with changes in cortical grey matter.

Keywords: magnetic resonance diffusion tensor imaging,
shell-based analysis, diffusion tensor, grey matter, human
cerebral cortex, cortical cytoarchitecture, pathophysiology

New look on the optical microscopy of bacteria
through microlens

1.V.Yaminskiy, A.I.Akhmetova, S.A.Senotrusova

Highly sensitive and selective measurements of bacteria
cells in real-time mode remain a complicated task.
Standard methods for identifying the organisms, such
as antibody antigen tests, tests on C-reactive protein or
procalcitonin are very sensitive, but still quite expensive
yet. Readily available methods, for example, growing in
agar, can provide the necessary sensitivity, selectivity
and reliability, but usually require at least 24 hours for
obtaining the results, which can be critical for some
disease cases. Hence, in order to exclude the advent of
new drug-resistant strains of bacteria, it is necessary

to develop new simple and cheap methods for quickly
detecting and studying bacteria.

Keywords: microscopy of bacteria, microlens, antibody
antigen, strains of bacteria, C-reactive protein

Method for removal of silicon surface
microdefects by laser ablation

ABykova, |.Rod, K Bitarov, A.Kazachkov, Y.Minayeva,
K-Raketov, V/Trushin, A.Frolova, D.Podgornyy, D.Shamiryan
One of the limiting factors for continuous yield
improvement of micro-sized products at MEMS
production lines is a non-zero average level of
contamination of the production facilities. This
factor impacts appearance of surface defects

in the finished goods, which can disrupt the

HAHO MHOVCTPHA Tom 14 Ne6 2021

328

336

342

HaHoTexHos0run

AHaNIM3 MarHMTO-Pe30HAHCHBIX AUPDY3MOHHDIX
TEH30pHbIX M306pKeHMiT MeToL0M 060/104eK.
Yactb |

O.I1.Mo3HaHCKuL

[l)Ke Npy BbICOKOW HyBCTBUTENLHOCTY U3MEpeHHIA

B CWbHOM MArHUTHOM NOJIE CIOXKHO UCCNeA0BaTL
MeNKoMacLUTabHbIe CTPYKTYPLI, HAMpUMep KOpY roNIoBHOMO
mo3ra (KT'M). HenasHo 6bina nokasaHa BO3MOXHOCTb
nofy4eHmst AMdGY3MOHHBIX M306PKEHINN C 04eHD BbICOKUM
paspeLLeHyiem, YTO N03BOSIET NOHSTb KOPTUKAIbHYIO
33BUCMMOCTb AVOdY3MOHHDIX CBOWCTB BCETO Ye/I0BEHECKOr0
Mo3ra in vivo Bry6b. MOKa3aHo, YT0 OCHOBHAS OpUEHTALMS
TeH30pa AndQy3um nepreHAnKyNspHa noBepXHOCTY KOpbI,
a OCHOBHOE Hanpas/eHue Auddy3in TaHTeHLMANLHO Ha
OTKOCAX W PAAMAIBHO Ha KOHLIAX rpaHmLbl pasaena "benoe
BLLIECTBO — CepOe BeLwecTBO". KOMYeCTBEHHbIE U3MepeHus
TeH30pa ANQQy31m MOryT BbISBUTB CTPYKTYPHYIO OpraHm3a-
Lo ketok B KI'M yenoBeka v noTeHLasbHo XapakTepu-
30BaTb KOPTUKAIbHYHO KIETOUHYHO ApXUTEKTYpY in vivo Anst
CCIIRA0BAHINS NATOGU3MONOr M 3a60N1EBAHNIA, CBS3AHHBIX
C M3MEeHEeHIAMM B KOPKOBOM CEPOM BELLIECTBE.

Kntoueable caosa: MazHuMO-Pe30HaHCHbIe AUGGY3LOHHbIE
MeH30pHble U306paxeHLs, Memod 06oAo4ex, me3op duddy3u,
KOpmUKAnbHAS KAEMO4HAS apXumeKmypa, namogu3Lonozus

HoBblif B3I, HA ONTUHECKYH0 MUKPOCKONUIO
6aKTepui CKBO3b MUKPONIMH3bI

W.B SmuHckuti, A.1.Axmemoed, C.A.CeHompycoea
BbiNOMHEHME BbICOKOYYBCTBUTENbHBIX 1 CENEKTUBHbIX
V3MepeHmii 6aKTepuasbHbIX KIETOK B PeIbHOM BpeMeHi
OCTAETCA CIOKHOI 3aza4eid. CTaHIAPTHbIE METOAbI MAEHTU-
(KL OPraHIM3MOB, TAKVe KAk TECTbI HTUTEN0-HTHTEH,
TeCTbl Ha C-eakTIBHbIi GEMOK W MPOKALLUTOHH 04eHb
YYBCTBUTE/bHbI, HO AOPOrY. Boree OCTYMHbe MeTob,
obecreyvBatoLLye HeoBXOAMMYHO HyBCTBUTENLHOCTD,
U361paTeNbHOCTb M HAZEXHOCTD, TPEOYIOT MUHIMYM 24 4
L1 NIONYHEHNS! PE3yNLTATOB, 4TO MOXKET BbITb KPUTYHO
19 HEKOTOPbIX CTy4aeB 3a60neBaHuit. CnefoBaTeNbHO, 4N
60pbGbl C MOSBEHMEM YCTOMYMBLIX K IEKAPCTBAM LUTAMMOB
baKTepui HeobXoaMMbI HEOPOT e Y MPOCTbIE METOAbI
BbICTPOr0 06HAPYIKEHMS 1 UCCIE0BAHMS BAKTEpUIA.
Katouegble cnoga: mukpockonus Gaxmepuii, MUKDOAUH3bI, GHMU-
MeAo-aHMu2eH, wmammbl bakmeputl, C-peakmueHbill Geaok

MeToauka yaaneHus KpeMH1EBbIX NOBEPXHOCT-
HbIX MUKpOAedeKTOB N1a3epHoil abnsuumeii
A.bbikoaa, M1.Pod, K.5umapos, A.Kasaukos, 5. MuHaeed,
K.Paxemaoe, B.Tpywiun, A.®ponoea, [.ModzopHbil,
J.WamupsH

OZHM V13 0T PaHU4MBAIOLLMX (AKTOPOB HEmMpepLIBHOMO
MOBbILLIEHNS A0 BLIXOAA FOAHBIX MKPOPa3MepHbIX
n3genuii Ha MIMC-NpoI3BOACTBAX SBNSETCA HEHYEBOIA
CPefHU YPOBEHb NNOTHOCTY 3arPsi3HEHWI NPON3BOACTBEH-
HbIX MHPACTPYKTYp. ITOT (akTop BAMSET Ha NOABNEHMe

MepeiiTi Ha cTpaHuLy C NOJSIHOI Bepcueit»


https://rucont.ru/efd/781056
https://rucont.ru/efd/781056

IN THE ISSUE

COAEPXXAHMUE

CBEXXMiA HOMEP XyPHaNa Bbl MOXXeTe np1oBpecTH:

Mocksa:
B pepakumm xypHana "HAHOUHAYCTPUS"
r. Mocksa, yn. KpacHonponetapckad, 4. 16, cTp. 2
CaHkr-Tetepbypr:
Mpea-80 "3onotoli LLap TM",
HeBckuii np-T, 4. 4, 5+ 31X, oduc 6,
7. (812) 325-7544, 117-6862, 110-4366,
root@zolshar.spb.ru
ExaTepuHoypr:
Mpea-80 "3onotoii LWap TM",
yA. HapogHoit Bonu, 4. 25, T. (343) 2121810, 212-1331,
0. (343) 212-2314, zolshar@online.ural.ru, ekp@front.ru
Hosocnbupck:
Mpea-80 "3onotoii LWap TM",
np-T K.Mapkca, A. 57, opuc 708,
7. (3832) 46-2473, . (3832) 27-6380, nbzsh@mail.ru
MuHCK:
Mpea-8o "3onotoii LWap TM", nn. KasuHua, 4. 3,
oduc 456, 7. (10-375-172) 78-0914,
zolshar@integral.minsk.by
/XeBcK:
Mpez-8o "3onotoit LWap TM",
yn. Copby Kosanesckoi, 4. 4a, opuc 4,
7. (3412) 42-5241, 7./ b. (3412) 42-5472,
office@zolshar.izhnet.ru

Mognucka

* 10 Katanory "TaseTbl M XypHa/bl" areHTCTBa
"Pocneyars"”, UHAEKChI
80939 - NoNyrofi0B0iA MHAEKC
48508 - rofj0BOV NHAEKC
¢ AO"MK-Nepuognka"
e TK"Ypan-Mpecc"
¢ 000 "MHpopmHayka" - 3apybexHas noanmcka
° B pefaKLuMmM XypHana
no Ten.: (495) 234-0110
e-mail: magazine@technosphera.ru
TOANNCATLCS Ha 3NEKTPOHHYIO BEPCUIO Ha CaliTax:
www.nanoindustry.su, elibrary.ru, www.e.lanbook.ru

Foreign subscriptions are accepted

« by the Agency "Mezhdunarodnaya Kniga".
Phone: (007 495) 238-4967, Fax: (007 495) 238-4634
or by companies cooperating with Mezhkniga

*  bythe "Rospechat" agency catalogue "Russian
Newspapers & Magazines - 2005",
Phone: (007 495) 195-6677, 195-6418,
Fax: (007 495) 195-1431, 785-1470,
E-mail: ovs@rosp.ru, http://www.rosp.ru

Hawm npepcrasuTenv B lepmaHun

REC Russland Experten Consulting GmbH
OlgastraRe 8289073 Ulm

T+(49) 731145 344 94

M +(49) 151156 82018
n.wenzel@russland-experten.com
www.russland-experten.com

HAHO MHOVCTPHA Tom 14 Ne6 2021

MepeiiTi Ha cTpaHuLy C NOJSIHOI Bepcueit»

functionality of detectors. This paper proposes a
method of post-processing of the manufactured
sensitive elements by evaporating silicon defects
without violating the integrity of the products
in order to transfer the defective products to
the category of good ones. Approbation of

the proposed method at MEMS production of
Mapper LLC showed that the effectiveness of
removal of defects by the laser ablation is up

to 77% for a batch. The performance indicator
can be increased through further process
automation.

Keywaords: silicon surface microdefects, laser ablation, MEMS,
performance indicator

Synthesis of Zn,SNO, films deposited

using spray pyrolysis technology and their
application in NO, gas sensors for a bronchial
asthma diagnostic device

V.E.Polkovnikov, A.V.Strogonov, T.G.Menshikova,

A.A Karionova

This paper describes the spray pyrolysis technology

of deposition, from aqueous solutions of metal salts,
polycrystalline film Zn,SnO,, with a grain size of 9 nm
calculated by the Scherrer formula. The film is applied
by spraying a mixture of metal salt solutions in the
form of an aerosol onto a glass substrate heated to 420
°C. The optimal deposition mode was demonstrated
and the composition of the resulting structure was
monitored using X-ray diffraction analysis. The
morphology of the film surface was studied by AFM.
The electrical parameters of the film were measured
by the Van der Pauw method and the Hall effect.

The resistivity of the film, the type of conductivity,
concentration and mobility of charge carriers were
measured. The band gap was determined from the
light absorption spectra. With the help of the obtained
information on the composition and morphology in an
analytical way, based on the literature and calculated
data, it was concluded that this material can be used
for a supersensitive NO, express control sensor for a
bronchial asthma diagnostic device.

Keywords: spray pyrolysis, application modes, metal oxide films,
zinc stannate, ZTO, electrophysical parameters, microrelief, gas
sensor, hitrogen oxide

Nanomaterials

Nanoporous silicate matrices: optical
homogeneity problems

A.Q.Ismagilov, N.V.Andreeva, O.V.Andreeva

The paper discusses issues related to the methodology for
assessing the optical quality of nanoporous silicate matrices.
The results of the study of samples at various stages of
their production using the method of digital holographic
interferometry are presented. The gravity effect on the
formation of a porous structure in the process of chemical
etching was analysed.

Keywords: nanoporous silicate matrices, optical quality, digital
holographic interferometry
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MOBEPXHOCTHBIX AeEKTOB B KOHEYHbIX M3AENHsIX, KOTOpbie
MOTYT HapyLLATb GYHKLMOHANLHOCTb CEHCOPa, AJTUMKA.

B pabore npepiaraetcst MeTop nocTobpaboTky FoTOBbIX
YYBCTBUTENbHDIX JNEMEHTOB M0 YAIEHNIO KDEMHIEBbIX
ZIedekToB 6e3 HapyLLeHIs LENOCTHOCTI U3Renus As nepe-
BOZA BPAKOBAHHOTO M3ZENNA B KACC FoAHbIX. AnpobaLms
NpezyiokeHHoro Metoga Ha MIMC-npou3soacTee

000 "MATMEP" nokasana, 4To pe3ynsTaTiBHOCTL METoAA
yaaneHms fedekToB MPeL3VOHHbIM 1a3epHbIM UCMApeHreM
MaTepuaa JOCTUraeT 77% Ans napTiv 06paboTaHHbIX
IMeMeHTOB. [oka3aTesb pe3yNLTaTBHOCT MOXET BbiTb
YBE/MYEH 3 CYeT AaIbHelLLEI aBTOMATM3ALYN NPOLIECCOB.
Kntouesble cnoea: KpenHuegble noeepxHoCTHbIe MUKpodeQexmb,
Aa3epHast abaayus, MIMG, nokasamens pesyabmamueHocmu

CuHTe3 nneHok Zn,SNO,, 0cK/IeHHbIX

C IpUMeHeH1eM Cpei-nupoNn3-TeXHONOr K,

U MX IPUMeHeHue B rasoBbiX aTunkax NO,

ANS Np1bopa AMarHoCTUKKM 6pOHXMANbHOM aCTMbl
B.E.INoakosHukos, A.B.CmpozoHos, T. MeHbLuuKoad,

AA KapuoHosa

Onvcaa Cpevi-NpoNy3-TEXHONOT Ut OCKAEHMS U3 BOIHbIX
PacTBOPOB CONelt MET/I0B, NOAMKPUCTAIAYECKON MAEHKM
n,Sn0, C pa3MepoM 3epHa 9 HM, BbIMMCTIEHHbLIM [0 GopMysie
LLleppepa. HaHeceHue nneHKin pouCXoanao pacibineHuem
CMeCy pacTBOpOB COMelt METa/IN0B Ha HarpeTyto Ao 420 °C
CTeKSHHYIO NOZIOKKY. HaizeH ONTUMAbHbIA PeXUM
HaHeCeHus! 1 NPov3BeLeH KOHTPONb COCTABA MONYHEHHON
CTPYKTYPLI C MOMOLLbIO PEHTTeHO(a30BOr0 aHaM3a.
Mopconoris NoBEPXHOCTM MNIEHKY M3y4N1aCh METOA0M
ATOMHO-CU/I0BOI MUKPOCKOMM. V13MepeHms neKTpudeckux
napameTpoB fy1eHKI MPOM3BOANANCH METOAOM BaH-aep-
May 1 ¢ nomoLubio 3dexta Xonna. V3mepeHbl yaenbHoe
CONPOTUB/IEHIE NAEHKM, TUM MPOBOAMMOCTY, KOHLIEHTpaLMS
1 NOABINKHOCT HOCKTENelA 3apsiaoB. LLIMpvHa 3anpetuex-
HOM 30HbI ONPeAENSAACt N0 CeKTPam NOMOLLEHNS CBETa.

C NOMOLLYbIO NOMYHEHHOI MHPOPMALWMN 0 COCTaBe N Mopdo-
0TV AHUIMTUYECKVM MyTEM HA OCHOBE IUTEPATYPHbIX 1
PaCcYeTHbIX AAHHDIX CAENaH BLIBOZ O BO3MOXHOCTY MCTIONb-
30BaHMS aHHOrO Marepyaa 1 CBEpXHYBCTBUTENILHOMO
Jaruuka akenpecc-konTpons NO, Ans nprbopa anarHoCcTvku
BPOHXMABHOI ACTMbI.

Kntouesble caoea: cnpeii-nuponu3, pexumbl NpUNEHeHU, NAeHKU
0KCUOA Mermantd, CMAHHAM, 3AeKMpOQU3LHeCKLe Napamermpb,
MUKpopenbeq, 2a308b1ii damuuk, oKcud aoma

HaHomaTepuanbl

HaHonopucTble CUAMKATHbIE MATPULIbI: Npo6aeMbl
ONTHY4ECKOI OAHOPOAHOCTH

A.OMcmazunos, H.B.AHdpeesa, O.B.Andpeesa
PaccMOTPeHbI BOMPOCI, CBSI3aHHbIE C METOAMKOM OLIeHKY
ONTU4ECKOrO KAYECTBA HAHOMOPUCTBIX CUNMKATHDIX MATPHL,
Mpe/CTaBAeHbI Pe3ybTaTbl MCCEZ0BaHMS 06PA3LIOB Ha
Pa3HbIX 3Tanax M3roTOB/IEHIS! C ACTIONb30BAHMEM METOZA
LmdpoBoi ronorpaduyeckoir HTepdepomeTpum. NMposeseH
aHM3 BAMSHUS Wbl THKECTI HA YOPMIMPOBaHIE NOPUCTON
CTPYKTYpbI B MPOLIECCe XMMMHECKOTO TPaB/IEHN.

Kntouegble cnoea: HaHoNOpUCbie CUAUKAMHbie MampULbl, MU~
YecKoe Ka4ecmao, UUQpoeas 20002pagu4eckas UHmepdepomempus
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Production of anisotropic magnetic powders of
the neodymium - iron - boron system with high
magnetic properties at an enlarged pilot plant
E.M Glebova, V.1 Molomin

The study was carried out on highly coercive anisotropic
powders of the Nd-Fe-B alloy system, which were prepared
by HDDR process. The HDDR process has been proven to
be possible under optimum conditions in a large volume
of magnetic powder to be processed. Experimental batch
of Nd-Fe-B powder was produced and the magnetic
characteristics of the powder were determined.

Keywords: Nd-Fe-B, magnetic powders, hydrogen decomposition,
HDDR-process, magnetic properties, permanent magnets

Equipment

for nanoindustry

Use of microlenses to improve

the optical microscopy resolution

and enhance Raman scattering

1V Yaminskiy, O.V.Sinitsyna, A.|. Akhmetova,
S.ASenotrusova, A.A.Piryazev, E.PKozhina, S.A.Bedin
When interacting with light the microspheres form a narrow
beam called a photonic nanojet. The use of this effect allows
of implementing a super high-resolution microscopy to
exceed the diffraction limit and the Raman scattering signal
amplification. To enhance the extremely weak RS-signal,

it is necessary to use the multiplicative surfaces. Here

we demonstrate the photonic nanojet effects used for
RS:signal enhancement in combination with giant Raman
scattering produced by the active substrates, silver nanowires,
nanoparticles and barium titanate microspheres.

Keywords: microlens, Raman scattering, photonic nanojet
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MonyyeHne aHN30TPONHbIX MarHUTHBIX MOPOLLKOB
cucTembl “HeoAMM —kene3o — 60p" ¢ BbICOKUMM
MarHUTHbIMW CBOMCTBAMM HA YKPYMHEHHO
OMbITHOI YCTaHOBKeE

E.M.Tne6osa, B.A.Monomun

WccnenoBaHye NpoBOANIOCH Ha BbICOKOIPLMTIBHIX
AHM30TPOMHbLIX MOPOLLKAX 13 CN1aBOB cUcTeMbl Nd-Fe-B,
nony4eHHbIx HDDR-meTosoM. [loka3aHa BO3MOXHOCTb Mpo-
BefieHust HDDR-npoLiecca B 60M1bLLoM 0bbeme 0bpabaTbiBa-
€MOr0 MarHWTHOrO NOPOLLIKA, M3rOTOB/IEHa OMbITHAS MapTUA
11 OnpezieneHbl ero MarHUTHbIe XapaKTepuCTUKK.

Kntouesble caoga: Nd-Fe-B, mazHumHble nopoLLIKL, 8000podHas
06pabomka, HDDR-npouecc, NocmosHHble MazHuMbi

O6opyaoBaHue

AN HAHOUHAYCTPpUn

Wcnonb3oBaHue MUKPONMH3 ANS YBeNNYeHMS
paspeLLeHns ONTUYECKOi MUKPOCKOMMHN

W YCUNeHUS KOMOMHALMOHHOTO PaccesHUs

W.B Amunckuti, O.B.CuHuubiHa, AW Axmemoaa,
C.A.Cerompycosa, A.A.Mups3es, E.N.KoxuHa, C.A.bedux
[PV B3aVMOZEACTBIN CO CBETOM MUKPOCDEPLI (YOpMUpYIOT
(OTOHHYHO HAHOCTpYHO. Mcronb3oBaHme 3Toro 3ddexTa no3so-
JI9ET Peau30BaTh MIKPOCKOMMIO CBEPXBLICOKOTO pa3peLLieHys.
[Jlpyrim npuMeHeHiem GOTOHHOI HAHOCTPYM SBNSETCS YU
nerie curtana KPC. B paboTe nokasaHbl 3QQexTbl GOTOHHON
HaHOCTpYM, MpyMeHsieMoi A5 ycunenms KP-curHana B komou-
Hauyn ¢ TKP aKTVBHbIMY NOA/IOKKAMY NP B3UIMOAECTBUN
CaHcambnamu cepebpsiHbIX HAHOMPOBOMOK M HAHOYACTMLY

W CNONLb30BAHMM MUKPOChEp 13 TUTaHaTa bapus.

Kntouesble cnoea: MUKpOAUH3bI, ONMUYECKAs MUKPOCKONLS,
GOMOHHAS HAHOCMPYS, HAHONPOBOAOKL, HAHO4ACMULbI
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6e3onacHocTn. Ocoboe BHUMaHUe yaenseTcs
CeTaM LWMPOKOMOJIOCHOrO AOCTYNa U JIoKasib-
HbIM TeNEeKOMMYHUKALUNOHHbLIM CeTSAM.

ISSN: 2070-8963

"HAHOUHAYCTPUA"
Hay4HO-TeXHUYECKMIN SKypHAN, MOCBSALLEHHbIA Ha-
HoMaTepuanam, HaHO3NeKTPOHUKE, HAHOAATHYMKAM
M HaHOYCTPOWCTBaM, AMArHOCTMKE HAHOCTPYKTYP
1N HaHOMaTepuanos, HAHOBUMOTEXHONOTMUSM W NpU-
MeHEeHWI0 HAaHOTEXHOIOT A B MeANLIMHE.

ISSN:1993-8578 (print) | ISSN2687-0282 (online)

"AHAJIUTUKA"

Me>XOoTpac/ieBOr Hay4YHO-TEXHUYECKUIA XKYp-
HaJ/l 0 CO3AaHUN, N3YYeHUU Y MPUMEHEHWUN HO-
BbIX BeLeCTB U MaTepuanos. XKypHan nocssi-
LeH MHHOBALMOHHbLIM MeXANCLUUNANHAPHbLIM
peleHnsIM 1 TEXHONOTUAM B XUMUK U HedTe-
XMMUK, HAyKax O XXM3HW, MaTepuanoBeseHunm,
HaHOTEeXHOOrMAX.

ISSN: 2227-572X

"OOTOHUKA"

Hay4YHO-TEXHUYECKNI XYPHAN MO HOTOHHBLIM
N ONTUYECKUM TEXHONOrUSAM, ONTUHECKUM Ma-
Tepuanam n 3nemeHTam, UCNosb3yeMbiM B OM-
TUYECKUX CMCTEMAX, 060PYA0BAHMM N CTAHKAX.

ISSN:1993-7296 (print) | ISSN 2686-844X (online)
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"CTAHKOUHCTPYMEHT"
OTpac/ieBon HayYHO-TEXHUYECKINIA XYPHAT, KOM-
MAEeKCHO paccMaTpyBaKOLLMA NPO6AEMbl CTAHKO-
MNHCTPYMEHTa/IbHOM MPOMbILIIEHHOCTH.

ISSN: 2499-9407

U3AAHUE KHUTI

MoAroToBka M BbIMYCK HAyYHO-TEXHUYECKOM
M y4yebHOW NUTepaTypbl POCCUNCKUX W 3apy-
6e>XXHbIX aBTOPOB B LLIMPOKOM CMEKTPe HayUYHbIX
OVCUMNAUH — OT MaTepuanoBefeHUs U 3neK-
TPOHWKM O BUONOT N, MeAUNLIMHDBI M HAHOTEXHO-
norun. CkHurammnspatenctea " TEXHOCHEPA"
(B TOM 4McCne u C 31eKTPOHHLIMU BEPCUAMM)
MOXHO 03HAKOMMUTbLCS Ha Hallem canTe.

TEXHOC®DEPA

PEKNIAMHO-U3OATENbCKUWA LLEHTP

®www.technosphera.ru


https://rucont.ru/efd/781056
https://rucont.ru/efd/781056

