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ONTHYECKAA MUKPOCKOMNMHA
BAKTEPUH CKBO3b MUKPONHH3DI

[inst 60pb6bI € MOABAEHNUEM YCTONYMBLIX K IEKAPCTBAM
LUTaMMOB baKTepuil HeobXoAUMbI Heflopor e
W NpoCTble MeTofbl ANs UX 6bICTPOro 06HapyXeHus o

METOAHKA VAANEHHA
KPEMHUEBbIX MHKPOAEDERTO
NIASEPHONW ABNALWENA Ml

: 1
MpeanoxeH MeToA NocTobpaboTku roToBbIX LIyBCTBMTEI}beI)Q
3/1EMEHTOB 110 Y/1/ICHMIO KPEMHUEBLIX TOBEPXHOCTHBLIX AedekTO
HapyLLeHNS LIeNOCTHOCTY u3aenms.. Anpobalins MeToaa Mokas

HAHONOPUCTLIE CHNUKATHBIE
MATPHUDI: NPOBJNEMbDI
ONTHYECKOW ORHOPOAHOCTH

WccnenioBaHbl 06pasLibl Ha PasHbIX 3Tanax U3roToB/EHS
C MCMOb30BaHMEM MeToAa LMQPOBOI ronorpaduyeckoi
nHTepdepomeTpuK. [PpOBeaeH aHAN3 BAMSIHIS CUTbI TAXKECTI

B@" | ANANHS MATHETO-PESOHAHCHBIX BH®®Y3HORHBIX

r : TEH3O0PHbIX HU30BPAKEHUH METOZLOM OBONOYUER
- KonuuecTBeHHbIE U3MepeH|s TEH30pa Addy3un MOIVT BbIABHTD
Wﬂ CTIVKTYDHYIO OIFaHW3aLMI0 KNETOK B KODE FONIOBHOTO MO31a UEN0BEKa W
NOTEHUMANbHO XapaKTenM30BaTh KONTMRANbHYIO KNETOUHYIO apXMTERTYDY

I\ in vivo pnaviccneaoBanua naTomsuoNoMH 3aGoneBanuni,
M 'CBA3AHHDIX C U3MEHEHNAMM B KOPKOBOM CEJIOM BelLiecTBe
[=] [=]
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Nanotechnologies

Shell-based analysis of magnetic

resonance diffusion tensor imaging.

Part|

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.Podgomyy, 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
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AHanm3 MarH1To-pe3oHaHCHbIX ANOOY3MOHHDIX
TEH30PHbIX M306pXKeHNii MeTosOM 060/104eX.
Yacb |

O.1.Mo3HaHcKut

Jl2>e Npy BbICOKOV YyBCTBUTENLHOCTY M3MEPEHi

B CUAbHOM MarHUTHOM NOMe COXKHO CC/IeR0BaTb
MenKOMACLUTABHbIe CTPYKTYPLI, HAMPUMEp KOPY FON0BHOMO
mo3ra (KT'M). HeaasHo 6bina nokasaHa BO3MOXHOCTb
nony4eHust AMAOY3MOHHbLIX M306PDKEHMI C 04EHD BLICOKUM
paspeLLieHitem, YTO M03BONSIET MOHST KOPTUKbHYIO
3aBUCUMOCTb AMGDY3MORRbIX CBOICTB BCETO HE0BEHECKOrO
MO3ra in vivo Brybb. MoKa3aHo, 4TO OCHOBHAR OpUEHTaLMS!
Ten30pa Anddy3nn nepneHAvKyNapHa NOBEPXHOCTA KOpbI,
a 0CHOBHOE Hanpas/eHne AU QY31 TaHTEHLMANbHO Ha
OTKOCAX 1 PAAVIIbHO Ha KOHL{AX rpaHmLibl pa3gena "benoe
BELLECTBO — CpOe BELLeCTBO". KonMuecTBeHHbIe u3mMepeHis
TeH30pa Anddy3nm MoryT BLISBUTL CTPYKTYPHYHO OpraHu3a-
Lo knetok B KI'M uenoBexa 1 noTeHUManbHO XapaKTep-
30BaTb KOPTUKJTbHYIO KIETOYHYIO apXMTEKTYpY in vivo Ans
MCCIEA0BaHIA MATOQU3MONOr UM 3360/1eBAHIN, CBI33HHBIX
C M3MeHeHNAMM B KOPKOBOM CEPOM BeLLECTBE.

Kntouesble cA08a: MazHUIMO-De30HAHCHbIE AUGQY3UOHHble
MeH30pHble L306PaxeHs, Memod 06onokex, me3op duQyau,
KOpMUKAnbHAS KAEMO4HAS apXumeKmypd, namoduuonozus

HoBbli B3rAsf Ha ONTUYECKYIO MAKPOCKOMHIO
6aKTepuil CKBO3b MUKPONNH3bI

W.B.Smurckut, A.1 . Axmemosa, C.A.CerHompycoga
BbINONHeHIe BbICOKOUYBCTBUTENbHbIX U CENEKTUBHbIX
U3MepeHuil 6aKTepuanbHbIX KNETOK B peasibHOM BPEMEHN
OCTAeTCs UI0KHOM 3312 eiA. CTaHAAPTHbIE METOb! MaeHTH-
(GMKALWMM OPraHI3MOB, Takue KaK TECTbl aHTUTENO-HTHreH,
TeCTbl Ha C-peaTvBHbIN GeN10K MK MPOKNLLMTOHUH 04eHb
HYBCTBMTE/bHDI, HO JOPOr . bonee JOCTYMHbIE METOfb,
obecneynBatoLLye HeoBXoRMMYH HyBCTBUTENLHOCTb,
W361paTeNbHOCTL Y HaARKHOCTb, TPEOYHOT MIAHUMYM 24 Y
N5 TIONYHEHNS Pe3yALTATOB, YTO MOXET BbiTb KPUTAYHO
NSt HEKOTOPbIX Cly4aeB 3abonesatmin. CnesoBatenHo, 4ns
60pb6bI € NOSBNEHNEM YCTOMYMBLIX K IEKAPCTBAM LITAMMOB
BaKTepuin HeoBXoAMMbI HEOPOT e U MPOCTbIE METOZbI
BbICTPOro 0BHAPYKEHNS 1 UCCIeA0BAHMS BaKTepUiA.
Knro4esbie caoga: muKpockonuis Gakmepul, MUKPOALIH3b, GHML-
MeA0-aHM2eH, Wmammbl 6akmeput, C-peakmuigHbil] Gerok

MeToauka yaaneH1s KpeMHUeBbIX NOBEPXHOCT-
HbIX MUKPOAE(EKTOB 1a3epHoN abnsauyeii
A.Bbixoea, U.Pod, K.5umapos, A Kazaukos, 5. Muaesq,
K.Paxermos, B.Tpyuius, A.Oponoea, [].ModzopHeil,

[ Wamupsx

OZH1M 113 OrPaHI4MBAIOLLYAX (aKTOPOB HEMPEPLIBHOTO
MOBbILLIEHNS A0MY BLIXOAA FOAHBIX MUKPOPA3MEPHDIX
u3enuit Ha MIMCNIPOM3BOACTBAX SBNFETCS HEHYNEBOM
CPEAHMIA YPOBEHD MNIOTHOCTY 3ar Psi3HEHNIA NPOM3BOACTBEH-
HbIX MHPACTPYKTYP. STOT GaKTop BAMSIET Ha NOSBNEHME
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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.

Keywords: 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,Sn0,, 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, nitrogen oxide

Nanomaterials

Nanoporous silicate matrices: optical
homogeneity problems

A.0.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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NOBEPXHOCTHBIX AEPEKTOB B KOHEYHBIX M3RENNSX, KOTOpbIe
MOTYT HapyLLaTh QYHKLMOHIbHOCTb CEHCOPa, AATUMKA.

B pabore npegyiaraeTcst MeTog MocTobpaboTkyt roToBbIX
YYBCTBUTENLHDIX 3M1EMEHTOB M0 YAAEHMHO KPEMHIEBLIX
[Le(eKToB 6e3 HapyLUeHs LILNOCTHOCTY U3LeNns Juis nepe-
B0JA 6PakoBAHHOIO M3ENMA B KIIACC FOAHBIX. ANpodaLius
Npe;IoxXeHHoro MeToaa Ha MIMCipousBosCTee

000 "MATEP" noKa3ana, 4To pesynbTaTuBHOCTb MeToAA
yaaneHus aeekTos NPeL3MOHHLIM N1a3ePHbIM UCMapeHiem
Marepuana A0CTUraeT 77% ans napTum 0bpaboTaHHbIX
3NeMeHTOB. [okasaTe/lb pe3y/IsTaTNBHOCTI MOXET ObiTb
YBe/YEH 33 CYET AaNbHelLLEi aBTOMATM3aLMM NPOLIECCOB.
Kntouesble caoea: KpemHuesble nogepxHOCMHbIE MUKPOdeQeKmb,
Aazepras abaauus, MIMC, nokasamenb pe3ynbmamugHocmu

CunTes nneHok Zn,SNO,, 0caKAeHHbIX

C NPUMEHeH1eM Crpei-nupou3-TEXHONOrH,

¥ MX npUMeHeHue B ra3oBbix Aatymukax NO,

Ans npnubopa AMarHoCTUKM 6pOHXMaNbHON aCTMbl
B.E.MonkoaHukos, A.B.CmpozoHos, T.I MeHbliLIKosd,

AA Kapuoroea

Onucara Cripevi-n1poN3-TEXHONOMMS OCOKLEHNS U3 BORHBIX
PacTBOPOB COMeil METAIIOB, NOAMKPUCTNIMYECKON MAIEHKN
Zn,Sn0, € pasmepom 3epHa 9 HM, BulMUIEHHbIM 110 Gopuyne
Lleppepa. HaHeceHwe nnieHKu MpouCXOANNO0 pachbineHuem
CMeC) PacTBOPOB CO/Iei MET/IIOB Ha HarpeTyto 40 420 °C
CTEKNFHHYIO MOZIOXKKY. HaiaeH OnTUMaNbHBIA PeXIM
HaHeceHs 1 NPOV3BELeH KOHTPOSb COCTABA NOYYEHHOM
CTPYKTYPb C MOMOLLbO PEHTTEHO(A30B0r0 aHa/In3a.
Mopdonorus noBepxXHOCTM MIEHKY M3y4anach MeTooM
ATOMHO-CUI0BOY MAKDOCKOMN. V3MEPEHIA 3NeKTPU4eckwx
MapameTpoB M/IeHK NPOM3BOAMINCL METOJOM Bar-gep-
May v c nomoLbio 3dexTa Xomna. 3mepeHs! yaensHoe
COMPOTYB/IEHME MNIEHKW, TV MPOBOAVMOCTY, KOHLIEHTpaLMs
W MOABUKHOCTL HOCUTENei 3apsao8. LLnpuHa 3anpelex-
HOI 30HbI ONPEeNanach N0 CeKTPam NOMIOLLEHMUS (BETa.

C NOMOLLLHO MOYHeHHON MHBOPMALWK 0 COCTaBe U Mopgo-
JIOTVIV QHUIMTUHECKVM NyTem Ha OCHOBE IUTEPATYPHbIX U
PacyeTHbIX JaHHbIX CAE/aH BbIBOS, 0 BO3MOXHOCTI MCMONL-
30BaHNA AAHHOTO MaTepuaa U1t CBEPX4YBCTBUTENLHOMO
JiaTyuka skcripecc-koHTpons NO, Ang npubopa AnarHoCTvY
OPOHXVIAILHO aCTMbI.

Knto4esbie caoea: crpeli-nuiponus3, pexuntbl npUMeHeHLs, neHk
0KCUOA Memad, CMaHHam, 3Aexmpogu3uYeckLie napamempbl,
MuKpopenbed), 2a308biii damuuk, okcud asoma

HaHomMmaTepuanbi

HaHonopucTble cunnkaTHble MaTpuLibl: Npobems
ONTMYECKOH OfHOPOAHOCTH

A.O.Memazunos, H.B.AHOpeesa, O.B Adpeesa
PaccmOoTpeHbl BONPOCbI, CBA3aHHbIe C METORMKOM OLLEHKN
ONTMYECKOro Ka4ECTBA HAHOMOPHCTBIX CUMKATHDIX MATPUL,.
MpescTaBneHbl pe3ynsTaTbl MCUIEA0BaHNA 00Pa3LOB Ha
Pa3HbIX 3Tanax U3roToBNEHWS C UCMO/b30BaHKEM METOAA
L¢poBO# ronorpau4eckoi MHTepdepoMeTpi. MposeseH
aHANVI3 BIIMSHIA CUbI TAXECTI HA GOPMUPOBAHHUE MOPUCTON
CTPYKTYPbI B MPOLIECCe XUMIUYECKOTO TPaBAeHu.

Knto4egbie cAoea: HaHONOpLCIIble CLUAUKAMHbIE MAMpPULb, ONML-
YecKoe Ka4ecmao, UUhpoaast 20/02paguyeckas 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
EM.Clebova, V. 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 conditionsin 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.l Akhmetova,

S.A Senotrusova, A A.Piryazev, E.PKozhina, S.A Bedin
Wheninteracting with light the microspheres form a narrow
beam called a photonic nanojet. The use of this effect allows
ofimplementing a super high-resolution microscopy to
exceed the diffraction limit and the Raman scattering signal
amplification. To enhance the extremely weak RS-signal,

itis 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 aHU30TPOMHbIX MarHUTHBIX MOPOLIKOB
CUCTEMbI "HEOfMM — Xene3o — 60p" ¢ BbICOKMMM
MarHUTHbIMM CBOACTBAMM Ha YKPYMHEHHOM
OMbITHOM YCTAHOBKE

EM Taebosa, B.N.Monomun

Wceneg0akvie NPOBOANAOCH Ha BLICOKOSPLUTUBHLIX
aHM30TPOMHbIX MOPOLLIKAX 113 CrNaBOB cvcTeMbl Nd-Fe-B,
nonyyeHHbIx HDDR-meTogoMm. JlokasaHa BO3MOXHOCTb Mpo-
BeieHns HDDR-npoiecca B 60/1bLL10M 06beme 0bpabaTbisa-
€MOro MarHUTHOr0 MOPOLLKa, M3TOTOB/EHa OMbITHAA NapTya
V1 OnpezeNieHb ero MarHUTHbIe XapaKTepUCTUKA.

Kntouesbie cnoea: Nd-Fe-B, mazHumHble nopouuiu, 6000podHas
06paéomia, HDDR-npouecc, NocmosHHbIe MazHUMbi

O6opyaoBaHue

A1 HAHOUHAYCTPUM

Wcnonb3oBaH1e MUKPONUH3 1A YBENUYEHNS
pa3peLueHus ONTUYECKoi MUKPOCKOMUM

W yCUneHns KoMBUHALMOHHOTO paccesHNs
.B.Amunckuil, O.B.CuHuLbiHa, A.M.Axmemoaa,

C A Cerompycosa, A A.Mups3es, E.1M.Koxuna, CA.bedut
1PV B3AMMOAEVCTBUMN CO CBETOM MUKPOCHEepbI opmMupyIoT
(OTOHHYIO HAHOCTPYIO. MCnonb30BaHIe 3TOM0 3(deKTa no3so-
JIRET PERNVI30BaTb MAKPOCKOMMIO CBEPXBLICOKOTO PaspellieHis.
[lpyrvim npvMeHeHmeM (pOTOHHOI HAHOCTPYM SBNISETCA YCi-
nexe curHana KPC. B pabote nokasanbl 3(dekTsl GOTOHHOM
HAHOCTPYM, MPUMEHseMOi Znd ycvneHins KP-curHana B Kombu-
HaLmm € TKP aKTVBHBIMM MOANOKKAMY NP B3aUMOZEACTBYM
CaHcambnsimm cepebpsHbIX HAHOMPOBO/IOK M HAHOYACTHL,

11 MCMONb30BAHIMM MKPOCEP 13 TUTaHaTa baphs.

Kntouesble cnosa: MUKPORUH3bI, ONMUHECKas MUKPOCKONLS,
(DOMOHHAS HAHOCMPYS, HAHONPOBOAOKL, HAHOYACTULbI

UspatenbcTtBo AO "PULL "TEXHOCDEPA"

"3JIEKTPOHUKA:

Hayka, TexHonorus, busHec”
Hay4yHO-TEXHWYECKUI >KYPHAN, MOCBSALEHHbIN
LIMPOKOMY CMeKTpy BOMPOCOB B 061acTu pas-
paboTKu 1 U3rOTOBEHMS SNEKTPOHHOM U paau-
03/1eKTPOHHOM annapaTypbl K ee KOMMOHEHTOB,
a Takxke OTpacneBblX TEHAEHUWI U COCTOAHUA
pbIHKA. )KypHan OpMeHTMpPOBaH Kak Ha pyKoBO-
AUTeNen pa3IiyHoro YpoBHS, Tak U Ha Hay4HbIX
1N UHXXEHEPHO-TEXHMYEeCKUX paboTHUKOB B Che-
pe NpoeKTUPOBaHWSA U NMPOU3BOACTBA 3/1IEKTPO-
HIMKM, @ TaKXXe B CMEXHbIX 06nacTax.

ISSN:1992-4178

"NMEPBAS MUJIA Last Mile”

Hay4YHO-TEXHUYECKUIA  >KYPHaN, MOCBALLEH-
HblM TEXHONOTUSM W BU3HEeCy TeNeKoOMMYHU-
Kauwmi, npousBoacTBa Kabenew csasu, Tene-
BM3NMOHHOrO BelwaHus, WHPOpMaLnoHHON
B6eszonacHocTu. Ocoboe BHUMAHME yoenseTcs
CceTsM WMPOKOMONOCHOrO A0CTyNa M 10Ka/b-
HbIM TeNeKOMMYHUKALUOHHbLIM CETSM.

ISSN: 2070-8963

"HAHOUHAOYCTPUSA"
Hay4HO-TEXHUYECKIA XKYPHA/, MOCBALLEHHbIN Ha-
HOMaTepuanam, HaHO3NeKTPOHMKE, HaHOAATHYVKaM
1 HaHOYCTPOMCTBAM, AMArHOCTUKE HAHOCTPYKTYP
1 HaHOMaTepuasios, HAHOGMOTEXHONIOTMSM W NpW-
MEHEHMI0 HAHOTEXHOIOT I B MeAULIVHE.

ISSN:1993-8578 (print) | ISSN 2687-0282 (online)

"AHAJIUTUKA"

MeXOTpac/IeBON HayYHO-TEXHUYECKUI XKYp-
Has 0 CO3AaHUU, U3YHEHUM U MPUMEHEHUU HO-
BbIX BelleCcTB W mMaTepwranos. »KypHaa noces-
LieH MHHOBALMWOHHBLIM MEXANCLUMTANHAPHbLIM
pelIeHnamM 1 TEXHONOrUAM B XUMUU 1 HedTe-
XMMUN, HayKax O XXM3HW, MmaTepranoseaeHuu,
HaHOTEeXHONOrUaX.

ISSN: 2227-572X

"®OTOHUKA"

Hay4yHO-TEXHUYECKUI XYPHaN No GOTOHHLIM
Y ONTUYECKUM TeXHO/IOrMAM, ONTUYECKMM Ma-
Tepranam v 3eMeHTamM, UCMoNb3yemMbiM B OM-
TUYECKUX CUcTemMax, 060pya0BaHUN M CTaHKaX.

ISSN:1993-7296 (print) | ISSN 2686-844X (online)
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"CTAHKOUHCTPYMEHT"
OTpacneBon HayYHO-TEXHUYECKMM XKYPHa, KOM-
NAeKCHO paccMaTpuBaOLWMIA Npobaembl CTaHKo-
MNHCTPYMEHTasIbHOM NPOMbILLIEHHOCTW.

ISSN: 2499-9407

n3gAHUE KHUTI

MoAroToBKa M BbIMYCK HAay4YHO-TEXHW4YECKOW
1N y4ebHOM AUTepaTypbl POCCUUCKUX U 3apy-
6e>HbIX aBTOPOB B LUMPOKOM CMeKTpe HayUHbIX
AVCUMNANH — OT MaTepuanoBeAeHUs W 3nek-
TPOHUKW A0 BUONOr UK, MeAULUHDLI U HAHOTEXHO-
norun. CkHurammmspatenbctea " TEXHOCDEPA"
(B TOM 4MC/iE MU C NEKTPOHHbLIMY BEPCUSMK)
MOXHO 03HaKOMUTbLCS Ha HalWeM canTe.

TEXHOC®DEPA

PEKNAMHO-U3AATENLCKUN LLEHTP

®www.technosphera.ru



