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Competent opinion
X-ray and diamond optics.
New materials and Devices for
technological breakthrough
S.ATerentyev

Conferences, seminars,
exhibitions

Engineer 2020: at the joint of technologies,
design and entrepreneurship.

Online conference experience

A.N.Alyoshin

In the difficult period of the coronavirus pandemic
and the economic crisis, the question of the
employment of specialists and the prospects for
employment of university graduates is especially
acute. On the one hand, the world has long passed
over to technological rails, where an engineer
plays one of the main roles, on the other hand, it

is unclear whether both young and experienced
engineers will be in demand in the post-pandemic
labor market. Who is a modern engineer and what
do Russian employers expect from him? More than
20 leading experts from technology companies and
engineering universities came together to answer
this and many other questions at the first Russian
online conference on engineering education CEE
2020, organized by ANO eNano and the Fund for
Infrastructure and Educational Programs of the
RUSNANO Group.

Keywords: engineering, online-conference, distance learning,
design, enterprise

Nanotechnologies

Investigation of influence of packing
density of axons on diffusivity
0.P.Posnansky

Diffusion-weighted MRI is sensitive to biological
tissue architecture on a micrometer scale.
Determining whether it is possible to infer the
specific mechanisms that underlie changes in
DW-MRI could lead to new diffusion contrasts
specific to particular brain white-matter
degeneration processes. We have developed a
renormalization group method in order to explore
the effects of a large range of microparameters on
apparent diffusion and have applied it to different
kinds of biological tissue tessellations. Our approach
takes the influence of disorder into the consideration
and it allows quantitative investigation of the
sensitivity of apparent diffusion to the variations of
the dominant set of microparameters.

Keywords: diffusion, magnetic resonance imaging,
renormalization group method, packing density,
tessellations

Early detection of viral infections

using solid-state piezoelectric

ceramic biosensors

I.V.Yaminskiy, A.I. Akhmetova, M.A.Pavlova

The early detection of viral pathogens is a
fundamental goal of modern biomedicine. An
effective solution to this problem is especially

in demand in the context of the current global
coronavirus pandemic. At the same time, and upon
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KomMmneteHTHOe MHeHue
PeHTreHOBCKas U aIMa3Has ONTHKa.
HoBble MaTepuanbl U npu6opbi

ANA TEXHONOrNYECKOro npopbisa
C.A.TepeHmbes

KoHdepeHuUU, ceMuHapbl,
BbICTaBKH

Wrxxenep 2020: Ha CTbiKe TEXHONOTUH,
AW3aiHa, NpeAnpUHUMaTeNbCTBa. OHNANH-
KOH(dEpeHLUa N0 MHXeHepHOMY 06pa30BaHuIo
A.H.Anewun

B CNI0XHbIA NEPUOZ NaHAEMUM KOPOHABMPYCA 1 3KO-
HOMMYECKOro Kpu3nca 0co6eHHo 0CTPO BCTaeT BOMPOC
33HATOCTM CNELMANNCTOB W NEPCNEKTUB TPYAOYCTPOR-
CTBA BbIMYCKHUKOB By308. C OAHOM CTOPOHbI, MUP YXe
LaBHO nepeLuen Ha TeXHONOrMYeCKue PenbCbl, rae OAHY
113 [NaBHbIX PoNeit UrpaeT UHXeHep, C ApYroM CTOPOHbI,
HesicHo, ByAayT M BOCTPe6OBaHbI Ha MOCTNAHAEMUAHOM
PLIHKE TPyAa Kak MONOAbIE, Tak ¥ OMbITHbIE NH)KEHepbI.
KT0 TaKow coBpeMeHHbIIt MHXEHEP 1 YTO OT Hero

KAYT poccuickue pabotoparenn? bonee 20 Beaylumnx
3KCNEPTOB TEXHONOTMYECKUX KOMMAHNM U UHKEHEPHbIX
BY30B CO6PaNUCL BMeCTe, 4T06bl OTBETUTL Ha 3TOT U
MHOTWe Apyrue BONPOCh! B paMKax nepBo POCCUACKOM
OHNANH-KOH(EPEeHLIMM N0 MHXEHEPHOMY 06pa3oBaHMI0
CEE 2020, opranu3oBaHHon AHO "eHaHo" n DoHAoM
MHOPACTPYKTYPHDIX 1 06Pa30BaTeNbHbIX MPOrpaMm
Ipynnsl POCHAHO.

Knto4esble cno8a: UHXUHUPUH2, OHAGLIH-KOHGe-

peHuus, AUCMAHLLUOHHoe 06pa3oeatue, du3ailH,
npednpuHUMamenbCmeo

HaHoTexHonorumn

WUccneposaHue BAUSHUA NNOTHOCTH

YNaKOBKM aKCOHOB Ha Anddy3uio
O.M.MMo3HaHcKui

NInddy3nonHo-a3sewwenHas MPT 4yBCTBUTENbHA K
apxuTekType HroN0ryeckon TKaH! Ha MUKPOMETPOBOM
Macrabe. MccnefoBaHue KOHKPETHBIX MEXaHU3MOB,
Nexatux B ocHose u3meHexuin B DW-MRI, moxet
NPUBECTM K BBEAEHMIO HOBbIX ANPADY3HBIX KOHTPACTOB,
CneunduYHbIX ANs KOHKPETHBIX NPOLIECCOB AereHepa-
Lum benoro Belectsa Mo3ra. Mol paspabotanu MeToa
PEHOPMANM3ALMOHHON TPyNNbl ANS U3y4eHNs BASHIA
60nbLIOr0 AMana3oHa MUKPONApaMeTpoB Ha ko3d-
dULMEHT AMDDY3MM 1 PUMEHWIN €10 K Pa3ANYHbIM
BUAAM TeCCensLni H1onoruyeckom TkaHu. Haw noaxoa
Y4YMTBIBAET BAUSHIME GeCriopsaKa W NO3BONSIET KONMYECT-
BEHHO MCCNe0BATb YyBCTBUTENbHOCTL KO3 dULMEHTA
AN Y3uM K M3MeHeHUAM AOMUHUPYHOLLero Habopa
MUKpONapameTpos.

Kntouesble crosa: dudy3us, MazHUMHAS PE3OHAHCHAA
momozpadus, Memod peHopManu3aLUOHHOL 2pynnbl, naom-
HOCMb ynaKkoeKu, pa3bueHus

PaHHee 06HapyXXeHWe BUPYCHbIX MHPeKLUA

C MCNONb30BaHUEM TBEPAOTENbHbBIX
Nbe3oKepamuyeckux 6uoceHcopos
W.B.Amunckuti, A.1.Axmemosa, M.A.lasnosa

PaHHee 06HapyXeHWe BO3byauTeNeN BUPYCHbIX
3ab0neBaHmil ABNSETCA PyHAAMEHTANbHOM 3ajayent
CoBpeMeHHOM bromeanumHbL. PdeKTUBHOR peleHie
3TOM 33341 0C06eHHO BOCTPEHOBAHO B YCNIOBUAX BO3-
HUKLeN B HACTOSILLEe BpeMs MUPOBO KOPOHABUPYCHOM
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its completion, the development of new and
each time more effective biosensors for viral
infections will continue in an intensive manner.
Viruses are human companions in the past,
present and future.

Keywords: biosensors, biochips, influenza A

virus, tick-borne encephalitis virus, SARS-CoV-2
coronavirus, scanning probe microscopy

Radiation nanoelectronics: a modern

pulse for the appearance and development
of new directions of nanoindustry
N.N.Gerasimenko, A.G.Turjansky,

T.V.Kulevoy, O.A.Zaporozhan

The fundamental features of the formation of a new
physical, technical and technological direction that
meets the requirements of solid-state electronics,
the development of other areas, including
biomedical, are presented and substantiated.
Keywords: solid-state electronics, radiation
nanoelectronics, nanoindustry

Hydrothermal nanosilica in the production
of environmentally friendly salad products
with desired properties in a closed
agrobiotechnological system
V.N.Zelenkov, V.V.Latushkin,

L.G.Eliseeva, 1.B.Leonova, V.V.Potapoy,
M.1.lvanova, P.A.Vernik

The possibility of controlling the quality

of salad products under conditions of

a closed agrobiotechnical system with
controlled conditions by processing with
silicon-containing preparations was tested
experimentally: a complex preparation of
hydrothermal nanosilica with synthetic
analogue of phytohormone auxin, crezacin,

in relation to silica, similar to organosilicon
component 1-chloromethyl in Russia plant
growth - the Energia M preparation. The use

of hydrothermal nanosilica with synthetic
phytohormone crezacin makes it possible to
purposefully change the chemical composition
and obtain products of a given quality. The
effect of nanosilica on product quality is
complex multilateral: organoleptic properties
of the product are improved, the content of
residual amounts of nitrates and the toxic
element of lead is reduced, the proportion of
solids, the level of antioxidant activity and the
accumulation of vitamin C are increased. The
content in leaves significantly (up to 2-3 times)
vitamins of group B. The shelf life of products is
increased by reducing water loss (dehydration)
during storage. A significant stimulating effect
on the test cultures of Paramecium caudatum
and Daphnia magna was revealed, which gives
reason to assume a high level of food safety,

as well as the effect of the appearance of new
properties in the salad - a manifestation of
biological activity that improves the living
environment for biotesting objects, which
manifested itself in an increase in their vital
activity and productivity. The data obtained
can be used for practical purposes for growing
salad products with a controlled enriched
chemical composition and increased nutritional
and biological value.

Keywords: hydrothermal nanosilica, closed
agrobiotechnological systems, lettuce, product
quality, keeping quality, bioassay, antioxidants
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naxaemMuy. BMecTe C TeM 1 No ee OKOHYaHUM paspaboTka
HOBbIX 1 KXZbiv pa3 bonee 3pdexTnBHbIX 61OCEHCOpOB
Ha BUPYCHble MHeKLMK byaeT NPOAOXATLCA UHTEH-
CMBHbIM 06Pa3oM. BUpyCbl — 3T0 MONYTYMKY YenoBeka B
NPOLLNOM, HaCTosILLEM W ByayLem.

Kntouesble cnosa: 6uocercopsl, buoyunsl, supyc zpunnaA,
BUPYC KAewes20 3Hueaauma, koporasupyc SARS-CoV-2,
CKAHUPpYIOWas 30HA08a5 MUKpOCKONUS

PaauauuoHHas HAHO31eKTPOHMUKA:
COBpEMEHHbIN UMNYNbC ANS NOSBACHHUS U
Pa3BUTUS HOBbIX HANPaBNGHUA HAHOMHAYCTPUM
H.H.lepacumenko, A.I. TypbsHCKu,

T.B.Kynesotl, 0.A.3anopoxaH

MpezcTaBneHbl 1 060CHOBAHbI MPUHLMMMANLHbIE
0C06eHHOCTM (HOPMUPOBAHMS HOBOTO U3NKO-TeXHMYe-
CKOrO 1 TEXHONOrMYECKOro HaNpaBNeHus, 0TBEYAIOLLEro
Tpe6oBaHUSM TBEPAOTENLHOM 3NEKTPOHKM, PA3BUTHIO
LPYrvX HanpasneHuiA, BKIK04as MeANKo-bronoruyeckue.
Kntouesble cnoea: maepdomenbHas 3neKmpOHLKA, paduauloH-
Has HAHO3AEKMPOHUKA, HAHOUHAYCMpUS

MMapoTepmManbHblil HAHOKPEMHe3eM B nonyye-
HUM 3KONOrMYECKM YUCTOM CanaTHON NpoayK-
41K C 33aHHBIMKU CBOMCTBAMM B YCOBUAX
3aKpbITOM arpobUOTEXHOCUCTEMbI

B.H.3enekos, B.B.JlamywkuH, /1. EAuceesa,
.5./leoHosa, B.B.Momanos, M.1.MeaHoea,
[1.A.BepHuk

JKCnepuMeHTanbHO NpoBepeHa BO3MOXHOCTb ynpas-
NIeHMs Ka4eCTBOM CNaTHOM NPOAYKLMM B YCIOBUSX
3aKPLITON arpoBUOTEXHOCUCTEMDI C perynupyembIMm1
YCNIOBUSIMU C NOMOLLbIO 06paboTky KpeMHuiAcoaep-
XaLMMK Npenapatamu: KOMNAEKCHbIM Npenaparom
TMAPOTEPMAIbHOTO HAHOKPEMHE3eMa C CUHTETUYECKUM
aHanorom GUTOropMOHa ayKCMHA — Kpe3aLuHoM, B
COOTHOLLEHUM €ro C KpEMHE3eMOM, aHaNOMMYHbIM C
KPEMHUMOPraHM4ecknm KOMNOHEHTOM 1-xnopmeTuncu-
NaTpPaHOM, 3aperucTpupoBaHHbLIM B Poccm perynstope
poCTa pacTeHui — npenapare "SHeprus M". Mpumexexne
TMAPOTEPMANLHOMO HAHOKPEMHE3eMa C CUHTeTUYe-
CKVM (UTOrOPMOHOM KPe3aLHOM AaeT BO3MOXHOCTb
LieNIeHanpaBeHHO U3MEHSTb XMMUYECKUA COCTaB 1
nony4aTb NPOAYKLMIO 33AaHHOTO Ka4ecTsa. Banstue
HaHOKpeMHe3eMa Ha Ka4ecTso NpoayKLMM HOCUT
KOMMAEKCHbIA MHOTOCTOPOHHHIA XapaKTep: yAy4LaloTCs
OpraHonenTuyeckie CBOMCTBA NPOAYKLMM, CHUKAETCS
COAEPXaHMe OCTATO4HbIX KONMYECTB HUTPATOB U
TOKCUYHOTO 31eMEeHTa CBIHLA, NOBBILIAIOTCS AONS CYXUX
BELLECTB, YPOBEHb AHTUOKCUAAHTHON aKTUBHOCTH U
HaKonnexve BuTamuHa C. 3HaunTenbHo (1o 2-3 pas)
YBE/MYUBAETCS COAEPXAHUE B IUCTbAX BUTAMUHOB
rpynnbl B. JIeXKOCNOCOBHOCTL MPOAYKLMM NOBLILIAETCS
3a CYeT CHUXeHNs noTepb Bozbl (06e380XUBaHMS) Ny
XpaHeH!M. BbiSiBNIEH CyLLeCTBEHHbIM CTUMYMPYHOLLUA
3dekT Ha TeCT-kynbTypbl Paramecium caudatum u
Daphnia magna, 4To AaeT 0CHOBaHMe npeanonararb
BbICOKUM YPOBEHDb NNLLEBOI 6e30MaCcHOCTH, a Takxe

3 deKT nosBNeHNS y CanaTa HOBbIX CBOWCTB - NPOSIB-
NeHve 61onoruyeckoit akTMBHOCTH, COCOBCTBYHOLLLEN
YNYYLWEHWIO CPefibl 06MTaHNs Ans 06bekToB broTecT-
POBAHMS, 4TO NPOSIBUNOCH B NOBLILIEHNM WX XXU3HEHHOM
aKTUBHOCTM W NPOAYKTMBHOCTY. M0NY4eHHbIe AaHHbIE
MOryT 6bITb MCMIONb30BAHbI B NPAKTUHECKUX LIeNSX ANs
BbIPALLMBAHNS CANATHOM NPOAYKLMM C yNpaBnsieMbIM
060raLeHHbIM XMMUYECKUM COCTABOM U NOBBILLIEHHOM
MULLEBOI ¥ 6UONOrMYECKON LIEHHOCTbIO.

Kntoyesble cnoea: 2udpomepmanbHbill HIHOKpEMHe3eM,
3aKpbimbie azpobLuomexHocUCMeMbl, caram AUCMOBOL,
Ka4ecmeo npodyKuuL, AeXKocnocobHocmb, GLomecmuposatxue,
AHMUOKCUAaHMbI
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CMUCOK PEKNAMOJATENEN Equipment O6opyaoBaHue
for nanoindustry AN HAHOUHAYCTPUU
High-speed atomic force and scanning BbiCTpOAEMCTBYIOWAN ATOMHO-CU0BAS U CKaHU-
; capillary microscopy in solving problems of 222 pyiowas KanuanApHas MUKPOCKONHS B PeLeHH

ExpoCoating 187 materials science, biology and medicine 3ajja4 MaTepuaioBefieHMs,, 6HONOrMM M MEMLIMHbI

1.V.Yaminskiy, A.I. Akhmetova W.B.muHckuii, A.1. Axmemosa

LABCompIEX 203 The development of highly efficient modes Pa3paboTka BbCOKOIPEKTUBHDIX PEXMMOB BbICTPO-

of a high-speed scanning probe microscope, [LeACTBYIOLLero CKaHUPYHOLLEro 30HA0BOr0 MUKPOCKONa,
primarily atomic force and scanning capillary B MepByt0 04epeab aTOMHO-CUNOBON 1 CKAHMPYHOLLEN

NDT 2-9.06n. microscopy, is of particular interest for KanuANApHOM MUKPOCKONWM, NPeACTaBASET 0C0bbIA
successful biomedical research: studying WHTepeC ANs yCnewHoro NPoBEAEHNS BUOMEANLIMHCKIX

: biological processes and the morphology UCCNeA0BAHNI: U3y4eHms BUONOTMYecKIX NpOLeCcoB 1

SemiExpo 239 of biopolymers, determining antibiotic Mopgonorum 61uononumepos, onpeaeneHns aHTM6mo-
resistance of bacteria, targeted delivery of TUKOPE3UCTEHTHOCTY baKTepuit, aAPecHoM 4OCTaBKM

Testi biomacromolecules, drug screening, early bromakpomonekyn, CKPUHUHTY N1eKapCTB, paHHeMy

ing & Control 29 : : :
detection agents (viruses and bacteria), etc. 06HapYXeHMI0 61ONOTUYECKIX areHTOB (BUPYCOB K
Keywords: 2D and 3D printing, polymers and 6akTepui) u p.

BakyymTex3Kkeno 167 biomacromolecules, electrophysiology, surface Kntouegble cnoga: 2D- u 3D-nevams, noaumepsl u 6LUOMakpo-
topography, nanocapillaries, viruses, bacteria, MOAeKyAbl, 3neKMPOPU3LI0AO2US, MON0Zpadus nosepxHoCM,
cells of higher organisms, targeted delivery of HAHOKANUAASIpbI, BUPYCbI, Gakmepuu, KAemKU BbICLLULX Op2aHU3-

B/l Acentuka 79 substances M08, HanpaenexHas docmaeka gelLiecme

Control and measurements KoHTponb u usmepeHus

NASPMT I0e w a AR Calculation of the transfer characteristic PacyeT nepeaaTo4HOi XapaKTepUCTUKN aHN30-

of the anisotropic magnetoresistive 230 TponHoro MarHUTOpe3uCTUBHOrO Npeobpasosa-

Mannep 16 _magnetic field transducer Tens MarHUTHOro Nons
V.V.Amelichev, D.V.Kostyuk, D.A.Zhukov, B.B.Amenuyes, [1.B.Kocmiok, [1.A.XyKos,

A.B.Shevchenko, S.I.Kasatkin, O.P.Polyakov, A.b.LLleg4enko, C.M.Kacamku, O.I1.MoAsKos,
nm 27 V.S.Shevtsov, P.A.Polyakov B.C.LLlesuos, I1.A.MMoAsK08
The developed theoretical model of one- MpeacTaeneHa pa3paboTaHHas TeopeTuyeckas Moaenb
dimensional heterogeneity (MODH) is OAAHOMEPHO# HeoaHOPOAHOCTM (MOH) 1 onucaHbl

Tepwmoo6paboTka 29 presented. Described are the main factors 0CHOBHble GaKTOpbI, BAMSIOLLME HA pacnipedeneHue

affecting distribution of a thin magnetoresistive BEKTOPa HAMarHN4eHHOCTM TOHKOrO MarHUTOpe3nCTUB-

Thom 6 element magnetiz'ati‘on vector of an anisotropic HOTO 3/1EMeHTA aHW30TPOMHOr0 MarHUTOPE3NCTUBHOO
magnetoresistive transducer (AMRT). The npeobpasosatens (AMPI). Mony4eHbl pe3ynbTaTbl pac-

calculated results of AMRT volt-oersted YeTa BO/LT-3pCTeAHbIX XapakTepucTuk AMPIT ¢ noMOLLbio

Xvmus 4-9 060 characteristics obtained using MODH are MOH, KoTopble CornacytTCs C 3KCNepUMeHTaNbHbIMU

consistent with the experimental data. AaHHBIMK.
Keywords: theory of micromagnetism, anisotropic Kntouesble cnosa: meopus MUKpOMAzHemu3ma, aHu30mpon-
unt 161 magnetoresistive effect, magnetic field transducer, Hblil MazHUmope3ucmugHbili 3pdexm, npeobpasosamens
magnetoresistive nanostructure MAZHUMHO020 NOAS, MAZHUMOPE3UCMUBHAS HAHOCMpYKMYpa
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Hay4HO-TEXHUYECKUI >XYPHanN, MNOCBSALWEHHbIN pPOBOW 3KOHOMWKM B PD B KOHLENTYabHOM, UH- M ONTUYECKUM TEXHONOMMSAM, ONTUYECKUM Ma-
WMPOKOMY CMeKkTpy BOMpPOCOB B obnactu pas- CTUTYUMOHANIbHOM W TEXHUYECKOM acnekTax. Tepuanam n 3nemMeHTam, UCnoab3yemMbiM B On-
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Hay4yHO-TeXHM4eCKnn  XXypHan, MNOCBALLEeH- Me>XOoTpac/IeBOM Hay4YHO-TEXHUYECKWIA XypHan

HbI TEXHONOTUAM 1 BU3HECY TeNeKOMMYHU- 0 CO3A4aHUU, U3YYEeHUU U NPUMEHEHUM HOBbIX

Kauun, npovssoAacTea kabenen cssa3n, Tene- BEWeCTB W MaTepuasnos. XXypHan nocesLieH

BM3MOHHOIO BelWaHus, WHGOPMaLNOHHON MHHOBALUMOHHbIM MeXANCUUNANHAPHbIM

6e3onacHocTU. Ocoboe BHUMaHUe yaenseTcs peLeHnam M TEXHONOrUSM B  XUMWUMU

CeTAM WMPOKOMONOCHOrO A0CTYNa U NoKanb- " HedTeEXUMUN, HayKax o KU3HU, I EXHOC¢EPA
HbIM TeNeKOMMYHUKALMOHHbLIM CEeTAM. MaTepuanoBefeHUm, HAHOTEXHONOTUAX. PEKNAMHO-U3AATENbCKNMA LIEHTP
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