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CTPYKTVPA 3K30CNIOPHYMA CNOP
BACILLUS CEREUS

MonyyeHbl AaHHbIE 0 TOHKON CTPYKTYpe 3k30Cnopuyma B. cereus
C NOMOLLbH0 MPOCBEYNBAIOLLEN 3NEKTPOHHOIN MUKPOCKONUN
W KOMMbIOTEPHOIO aHaNM3a 1306paxeHuit
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BaHms "BakyymTexdkcno 2020".

Nanotechnologies HaHoTexHonorum
Structure of the bacillus cereus 426 CrpykTypa 3K30Cnopuyma cnop
sporules exosporium bacillus cereus

e e o 2 Z5.Plieva, T.A.Smimova, M.V.Zubasheva, Yu.A.Smirnov, 3.C.Mnuesa, TA.CrupHosa, M.B.3ybawesa, t0.A.(MupHos,
Wypiankagaerca § s s o ¢ AN V.G.Zhukqwtskly, A.I.Akhmetovq, {.V.Yammskly B.F.)nyoauuxgu, AN Axmemoea, M.B.SAmurcku
Tupax 4000 3. LieHa 40roBopHas In the enwronm'enF B. cereus bacilli are gdapteq B okpyxaioLLie/ cpepe Gaumnnibl B. cereus aaanTupoBaHbl
TIOANACAHO 8 esay 14.12.2020, axa3 Ne 286410 to.the saprophytic lifestyle. Under certain condi- k canpouTHOMY 06pa3y Xv3HK. Mpi onpezeneHHbIX yoio-
; tions, they can become pathogens for humans BMSIX OHM MOYT CTaTb NATOreHaMM U1 YE/I0BEK U KMBOTHBIX.
© pH nepenevaTke ccuinka and animals. The interest in B. Cereus bacilli is WHTepec Kﬁauwmaﬁd B. cereus CBA33H CTeM, 4T0 OHM
Wa XypHan "HAHOUHAYCTPVIS o6saarensia. due to the f;ct that they cause diseases of the SBNSIOTCS NPUYMHOM 3360/18BAHNI KENYA04HO-KMLLEYHOTO
gastrointestinal tract (GIT), and can also cause TpakTa OKKT), a Takoke MOryT Bbi3bIBaTb CENTULLEMMIO,
MHekHie peaakLyAv He BCera COBNAAAET C TOHKOM 3peHuts septicemia, endocarditis, pneumonia, meningitis, SHIOKAPAMT, MTHEBMOHUIO, MEHVHIUAT 1 1. BAXHbIM 3Tanom
a8TOpOB CTaTe. etc. An important stage in the life cycle of B. cereus XXU3HEHHOIO LKA B. cereus SBAETCA Criopoo6pasoBaHye.
PYKONVCH PELEH3APYIOTCS, HO He BO3BPALRIOTCS., is sporulation. B. cereus sporules have specific struc- Cropbl B. cereus umeroT crieuydmyeckue CTpyKTypbl, OTCyT-
3 COfepKaHHE PEKTAMHbIX MATEPUAN0B PEAAKLIMS tures that are absent in vegetative cells, and are CTBYHOLLVE y BEreTaTUBHbIX KIETOK 1 OTBeYaloLLvie 3a Takve
OTBETCTBEHHOCTH He HCeT. responsible for such sporule properties as thermal CBOWACTBA CTIOP, KK TePMOYCTORYMBOCTD, PE3NCTEHTHOCTb
stability, resistance to various damaging factors, K Pa3i4HbIM NOBPEXAAIOLLMM daKTOpPaM, are3uto K 6roTn-
OTNeYaTaHo B COOTBETCTBIM C PEAOCTAB/CHHbIMH adhesion to biotic and abiotic surfaces. The data on 4eCKIM ¥ abMOTI4ECKIM NOBEPXHOCTAM. oNy4eHb AaHHbIE
marepuanamy 8 000 "Busa-Crap" the fine structure of the B. cereus exosporium were 0 TOHKOIA CTPYKTYpe 3k30CTopvyMa B. cereus CMOMOLLbIO
107023, r. Mocka, yn. neKTpo3aofickas 4. 20 obtained using transmission electron microscopy MPOCBEYYBAIOLLLEN 1eKTPOHHOIN MUAKPOCKOMMM 1 KOMMbIOTEp-
and computer image analysis. HOrO aHa 33 M306paXEHIIA.
AO "PYLL "TEXHOCOEPA" Keywords: exosporium, B. cereus, , microelectronics, transmis- Kntouesble coea: 3k30cnopuym, B. cereus, npocsequiarouas
Apec pefaKuym: sion electron microscopy INEKMPOHHAS MUKPOCKONUS
yn. Kpactonponetapckas, A.16, €Tp.2
[Lns nvicew: 125319, Mockea, a/ 91 Investigation of surface hardening effect WccnepoBanme BAMSHUSA NOBEPXHOCTHOTO YNPOUHe-
Ten.: (495) 234-0T10 206 183 on the local mechanical properties of the 434 Hus Ha noKanbHble MeXaHUueCKue CBOACTBA PeXy-
Oakc: (495) 956-3346 cutting tools working edge Liei KpOMKY 06pabaTbiBalOLLEro UHCTPYMEHTa
E-mail: journal@electronics.ru K.S.Kravchuk, 1.V.Krasnogorov, A.A.Rusakoy, K.C.Kpaguyk, 1.B.KpacHozopos, A.A.Pycakos, A.C.Yceuros
Internet http://www.nanoindustry.su A.S.Useinov B paboTe MeTo0M MHCTPYMEHTA/ILHOTO MHAEHTUPOBAHMS
http://elibrary.ru In this work the mechanical properties of the punching die UCCNEA0BAMCH MEXAHUYECKME CBOMCTBA PEXYLLEH KPOMKM
www.e.lanbook.ru cutting edge were investigated by instrumental indentation. BbIPYOHOO WTaMNa, MOAUGULMPOBAHHOM C MOMOLLbIO
The near-surface layer of punching dies is modified in the MEXaHU4ecKoro Bo3AenCTBIA (pe3epHOro MHCTPyMeHTa
process of mechanical action with a milling tool and local 11 OKAIHOTO Harpesa na3epoM. MocTpoeHbl npownn
PN e heating by a laser. Profiles of the hardness on depth have TBEPAOCTY OT Y6MHbI C NOMOLLIbIO METOAA aBTOMATU3NPO-
/” e , ST ) been constructed using the method of automated mapping. BaHHOI0 KapTorpadupoBaHus. YcTaHoBeHo, 410 0bpaboTka
(/ N\ i ‘ It was found that the processing of the tip by local laser OCTPUS NOKA/bHbIM HarpeBOM C MOMOLLIbIO 1a3epa NpUBOAKT
| | heating leads to an increase in the hardness of the alloy by a K yBE/MYeHMI0 TBEPAOCTU CMN1aBa B 1,5 pasa B obnactu
\\ mm ’ factor of 1.5 in the region of about 4\6 Jlm. pa3MepoM 0Kono 4[;) MKM. :
i // Fos 2] Keywords: surface hardening effect, local mechanical proper- Knto4esbie caoea: n08epxHOCMHOe yNpo4HeHue, AOKaAbHbIE Mexa-
5~ 2 T / / ties, mapping, hardness of the alloy virology Hueckue caoiicmea, KapmozpaguposarLe, meepdocmb cnaaea
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Nanomaterials

Study of the absorption spectra of
fluorocarbon coatings obtained with the aid of
a LF-plasmatron at atmospheric pressure
A.V.Shvedov, V.M.Elinson, V.I.Kuzkin, V.V.Murnykina
The paper presents the results of studying the absorption
spectra of fluorocarbon coatings obtained with the aid of a
low-frequency plasmatron of a low-temperature atmospheric
pressure plasma. The amplitudes of the absorption peaks are
considered and the chemical composition of the coatings is
established. The band gap is determined by the Tauz method.
Keywords: low temperature plasma, atmospheric pressure arc
discharge, fluorocarbon coating, plasma treatment, absorp-
tion spectra, chemical composition

Investigation of the side walls
roughness effect of the Si,N, lightguide
layer of different thickness on optical
losses in an integral waveguide formed
on a quartz substrate

A.V.Yakuhina, D.V.Gorelov, A.S.Kadochkin,
S.5.Generalov, V.V.Amelichev, V.V.Svetukhin

This article presents results of the influence of
the side walls roughness of the 100 nm and
200 nm silicon nitride. Calculation of the main
parameters of the side walls roughness of the
lightguide layer, which have the greatest effect
on the optical loss in the waveguide, carried out
by finite difference time domain method (FDTD),
is presented. Based on this calculation, the opti-
mal thickness of the lightguide layer of nitride
was established, allowing the light flow to be
retained. Calculation of the model was based
on the data obtained during the study of SEM
images of manufactured waveguide structures.
The results of these calculations are consistent
with the data obtained using optical frequency
domain reflectometry (OFDR) in the optical
backscatter reflectometer (OBR) of manufac-
tured waveguides with a thickness of silicon
nitride 200 nm and width of 3 pm and 8 pm.
Keywords: integrated optics, silicon technology, silicon
nitride, photonics, reflectometry, integrated optical
waveguide structure, optical loss, roughness

Equipment

for nanoindustry

The structure of the appendages

on spores of bacillus cereus

Z.S.Plieva, T.A.Smirnova, M.V.Zubasheva, Yu.A.Smirmoy,
V.G.Zhukovitskiy, A.|. Akhmetova, 1.V.Yaminskiy
Bacillus cereus is a ubiquitous bacillus species.

B. cereus is known to cause various diseases,
mainly associated with damage to the gastroin-
testinal tract (GIT) with symptoms of diarrhea and
vomiting. B. cereus can be an etiological agent of
meningitis, pericarditis, pneumonia, eye diseases
which accompanies wound infections. New data
on the structure of outgrowths of B. cereus bacte-
ria are presented on the basis of the experimental
data obtained with the aid of the transmission
electron microscopy and computer image analysis.
Keywords: Bacillus cereus, bacilli, spores, exosporium,
spore appendages, morphology, transmission electron
microscopy, image analysis
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WccnepoBanmne CieKTPoB NOMoLLEHUs ¢pTopyrne-
POAHbIX MOKPBITUIA, NONYYEHHBIX NPU NOMOLLM
HY-nna3moTpoHa aTMocdepHoro AaBneHus
A.B.LLIsedos, B.M.EnuHcoH, B.A.Ky3bKuH, B.B.MypHbiKuHa
B pabore npesCTaBneHb pe3ynbTaTbl MCCIE0BAHHS CTIeKTPOB
NOMOLLEHS (TOPYIEPOAHDIX MOKPLITUHA, NONYHeHHbIX NP
NOMOLLY HU3KO4ACTOTHOFO MNIB3MOTPOHA HU3KOTEMNepaTypPHOM
MNa3Mbl aTMOCHEPHOTO AABNEHNS. PACCMOTPEHbI AMMAUTY/bI
MUKOB MOMTIOLLEHNS 1 YCTAHOB/IEH XMMUYECKWIA COCTaB NOKPbI-
TviA. OnpezeneHa WnpKHa 3anpeLLeHHOM 30HbI N0 MeTopy TayLia.
Kato4esbie cAoaa: Hu3KomennepamypHas naasma, 0y2080li 2a308bili
pa3pad ammocepHo2o dasAeHus, pmopyAepocHoe NoKpbImLle,
NAG3MeHHas 06pabomka, Crekmpbl N02AOLLEHUS, XUMU4ecku cormas

WUccnepoBanue BAUAHUSA LWEPOXOBATOCTH
60KOBbIX CTEHOK CBETOBOAHOIO C/108

13 Si;N, pa3nIn4yHOI TONMHBI HA ONTUYECKUe
NoTepy B UHTErpanbHOM BO/IHOBOJE,
chopmMpOBaHHOM Ha KBapLIeBOW NOA/IOXKKE

A.B Sikyxuta, [1.B.Iopenos, A.C.Kadouku, C.C.leHepanos,
B.B.Amenuyes, B.B.Caemyxut

B HacTosiLLew CTaTbe NpezCTaB/eHbl Pe3ynbraTbl MCUIe[0Ba-
HIUS BIMSIHAS LUEPOXOBATOCTU HOKOBIX CTEHOK CBETOBOAHOM
€108 U3 HUTPKAA KPeMHUS ToALMHON 100 1 200 HM

Ha ONMTUYeCKye MOTepH B MHTErPa/IbHbIX BOTHOBOAAX
LUMPMHOM 3 1 8 MKM. [pesCTaBneH pacyeT OCHOBHbIX
MapaMeTPOB LUIEPOXOBATOCTU HOKOBbIX CTEHOK CBETOBOAHOM
1081, 0KA3bIBAIOLLMX HANBONbLLIEE BAMSHUE HA ONTUYeCKUe
noTepy B BONHOBOAE, NPOBE/EHHbI METOLOM KOHEYHbIX
BpeMeHHbIX pa3HOCTeN. Ha 0CHOBaHIM JaHHOMO pacyeTa
Bbina yCTaHoBNEHA OMTUMA/IbHAs! TONLLMHA CBETOBOAHOMO
105 3 HUTPUAA, N03BONSIOLLAS YAEPKVBATH CBETOBOW MOTOK.
3a 0CHOBY pacyeTa npv MoCTPOEHMM MOENM bl B3ATbI
[aHHbIe, NONYYeHHbIE B XoAe NCuef0BaHNs PIM-CHIUMKOB,
U3rOTOB/IEHHbIX BOHOBOAHBIX CTPYKTYP. PesynbTarbi npuse-
JieHHbIX PACYeTOB COMMACYHOTCH C AAHHBIMY, NONY4EHHbIMM

B pe3ynbTare UCCIA0BaHMs MOCPEACTBOM pecieKTOMETpM
B 4aCTOTHOW 06MACTH peneKTOMeTpa 06PATHOND paccesHus
U3rOTOBNIEHHbIX BOTHOBOAA0B C TONLLVHON CBETOBOBHOM U108
113 HUTPKAA KpemHIs 200 HM 1 LLUAPUHOM 3 1 8 MKM.
Katouesble cAosa: uHmezpanbHas onmuka, KpemHuesas
MexHoA02uS, HUMpUA KpemHus, GOmoHuKa, pedaexmomempus,
UHME2PanbHO-0NMuUYecKLe 80AH0B0HbIe CMPyKMypbl, Onmuye-
CKUe nomepu, Wepoxosamocmb

O6opyaoBaHue

AN HAHOUHAYCTPpUUn

CTpyKTypa BbIpOCTOB

cnop bacillus cereus

3.C.Mnuega, TA.CmupHosa, M.B 3ybausesa, F0.A.(uupHos,
B.IKyxosuukuti, A.1 Axmemoea, 1B Amuckudl

Bacillus cereus noBCEMECTHO pacNpOCTPaHeHHbIi BUA 6auunn.
113BeCTHO, 4TO B. cereus SBSIETCS NPULMHOM PA3NMYHbIX
3a6071e8aHNH, [NaBHbIM 06PA30M CBA3AHHBIX C MOPVKEHUEM
XeNyA04HO-KMLe4Horo TpakTa (KKT) c cumnTomami va-
pev 1 PBOTI. B. cereus MOXET BbITb 3TUONOTMYECKMM areHTOM
MEHUHTUTa, NepUKapawTa, MHEBMOHIM, 3a60neBaHus

13, CONYTCTBOBATb PaHeBbIM MHeKLMAM. MpuBeaeHb!
HOBblE AaHHbIE O CTPYKTYpe BbIPOCTOB bakTepuii B. cereus

Ha OCHOBAHMY 3KCNePUMEHTA/IbHbIX AAHHBIX, NONYYEHHbIX

€ NOMOLLYbHO NPOCBEYMBAIOLLIE IN1eKTPOHHON MUKPOCKOMMM
11 KOMMbIOTEPHOTO aHaN13a U306paXEeHNH.

Kntouesble cnoea: Bacillus cereus, 6ayuabl, cnopbl, 3k30cnopuym,
(110p0Bble BbIpOCMbI, MOPPOA2LS, NPOCBEHUBAIOLIAS AKMPOHHAS
MUKPOCKONUS, GHAAL3 L306pAXeHULI
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Biomorphous neuroprocessor - prototype

of a new generation computer being a carrier 466

of artificial intelligence. Part 1
S.Yu.Udovichenko, A.D.Pisarev, A.N.Busygin, A.N.Bobylev
A biomorphic neuroprocessor implements a hard-
ware impulse neural network for traditional informa-
tion processing tasks, as well as for reproducing

the work of the cortical column of the brain. The

key nodes of the hardware neural network are the
memory and logic matrices, developed on the basis
of a new component of nanoelectronics -

a combined memristor-diode crossbar, which have

a high integration of elements and energy efficiency
compared to known neuroprocessors and separate
matrices. The concept of a biomorphic neuroproces-
sor, a description of a neural network built on the
basis of an original software model of a neuron

and adapted to the hardware of the neuroproces-

sor, as well as nanotechnology for manufacturing a
memristor-diode crossbar and the results of a study
of its electrophysical properties are presented.
Keywords: biomorphic neuroprocessor, hardware

neural network, memory and logic matrices, combined
memristor-diode crossbar, electrical and software
biomorphic models of neurons, nanotechnology of fabrica-
tion, magnetron sputtering method, current-voltage
characteristic, addition and routing of pulses, associative
self-learning, generation of new knowledge

Buomop¢HbIi HeilponpoLeccop — NPOTOTUN
KOMMbIOTEPA HOBOrO MOKO/NEHUS, ABNSIOLLErocs
HOCUTEeNeM UCKYCCTBEHHOro MHTennekTa. Yactb 1
C.10.Ydosuuerxo, A.A.Mucapes, A.H.bycbleut, A.H.5obbines
BUOMOPQHBII HEAPONPOLIECCOP peanu3yeT annapaTHyio
UMMYNBCHYIO HeAPOCETb A TPAAMLIMOHHIX 3334
06paboTkv MHbOpMALMK, a TAKKe A1 BOCPOM3BEAEHNA
paboTbl KOPTUKAILHOM KONOHKY MO3ra. KntoyeBbiMu
\3NaMy annapaTHOM HeVipOCeTM SBNSIOTCS 3aNOMUHAIOLLAN
1 N0rM4ecKast MaTpuLibl, paspaboTaHHble Ha 0CHOBE HOBOMD
KOMTOHEHTa HaHO3NeKTPOHMKM — KOMOMHMPOBAHHOMO
MeMpMCTOPHO-AUOAHOTO Kpoccbapa, 06naaioLLive BbICOKON
WHTErpaLmei eMeHTOB 1 3HeProIPEKTUBHOCTLIO N0 CPaB-
HEHVIO C M3BECTHLIMI HEPONPOLIECCOPAMY 1 OTAENbHBIMK
MaTpvuamy. MpezcTasneHbl KOHLeNLus uomopHoro
HevponpoLeccopa, On1caHme HeinpoceTy, NoCTPOeHHOM

Ha 0CHOBE OPUTMHILHOM NPOrPAMMHOM MOAENN HEAPOHA
11 afanTUPOBAHHOM K annapaTHON YaCTh HepONpOLeCcopa,
a Taloke HAHOTEXHONOTUS! U3MOTOBNEHIS MEMPUCTOPHO-
AMOAHOro kpoccbapa 1 pe3ynbTaTbl MCCIEA0BaHUS ero
INeKTPODUINYECKIAX CBOMCTB.

Kntoesbie cnoea: buomopdHbiil Hetlnpoueccop, annapamas
Hetipocemb, 3aNOMUHAIOAS U A02U4ecKas MampuLibl, KOMOUHU-
POBAHHbILI MempuCMOpHo-0L0HbIL Kpocchap, nexmpuyeckas

U NP02PamMHasi BLIOMop@Hble ModeAL HelipoHA, HAHOMeXHoAO2US!
L320moeAeHLS, Mermod MazHempoHHO20 PACTblAeHUS, 80bIT-
AMepHAS XapakmepLCMLKA, CAOXeHU U MApLIpymU3aYUS uMnyAb-
(08, ACCOLLIAMLIBHOE CaMO06yHeHLie, 2eHepauuLl H0B020 HAHUS!
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Apmust 479
Apxumes 3-9.06n.
B/l AcenTuka a7
Mannep 405
Mup knumara 4-5.06n.
Hedreras 2-9.06n.
OKBM-TO. 425
TpomTexakcno 449
TucHyM 403
DapMUHXUHUPUHT 413
unt 401
"SNIEKTPOHUKA:

Hayka, TexHonorus, busHec”

Hay4HO-TeXHWUYECKNIA >KYpHAN, MOCBALLEHHbIN
LWIMPOKOMY CMeKTpy BONpPocoB B o6nactu pas-
paboTKN 1 M3roTOBNEHMS INEKTPOHHOWN U paau-
03/1eKTPOHHOM annapaTypbl U ee KOMNOHEeHTOB,
a Takxe OTpacNeBblX TEHAEHUMI U COCTOAHUS
pbIHKa. XXypHan OpUMeHTUPOBaH Kak Ha pyKOBO-
AVTeNen pasNMYyHoro ypoBHS, Tak U Ha HayYHbIX
N UHXEHEepHO-TeXHUYeCcKnx paboTHUKOB B Ccde-
pe NpPOeKTUPOBAHUS U NPOU3BOACTBA 3NEKTPO-

HUKM, @ TAKXKe B CMeXHbIX 06nacTax.

ISSN:1992-4178

"MEPBASl MUJIA Last Mile"

Hay4YHO-TeXHUYEeCKUIN  XypHan, MNOCBALLEH-
HbIA TEXHONOrMAM U BU3Hecy TenekoMMyHW-
Kauun, nponssoacTBa kabenen ceaswn, Tene-
BU3MOHHOro BewaHnsa, UHOOPMaALMOHHON
6e3onacHocTn. Ocoboe BHUMaHWe yaenseTcs
CeTAM LIMPOKOMNONOCHOr0 A0CTYNa U NOoKanb-

HbIM TEeNNIeKOMMYHUKALUMNOHHbIM CETAM.

ISSN: 2070-8963

"HAHOUHAYCTPUA"
Hay4yHO-TeXHUYECKUIA XYPHAN, NOCBSILLEHHbIM Ha-
HOMaTepuanam, HaHO3NEKTPOHUKE, HAHOAATYMKAM
M HAHOYCTPOWCTBAM, AMArHOCTUKE HAHOCTPYKTYP
1 HaHOMaTepuanos, HAHOBUOTEXHONOTUAM U Npw-

MEHEHMI0 HAHOTEXHONOr N B MeANLNHE.

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

"AHAJIUTUKA"

MexoTpacneBon Hay4YHO-TEXHUYECKUIA XXYp-
Han 0 CO3AaHUU, U3YHEHUN U NPUMEHEHUU HO-
BbIX BeLWeCTB U mMaTepuanos. XXypHan noces-
LeH MHHOBALMOHHbIM MeXAUCUMNAUHAPHbBIM
peLleHNnsIM N TEXHONOTUSAM B XUMUKN U HedTe-
XUMUK, HayKax O XXU3HW, MaTepuanoBefeHnu,

HAHOTEeXHONOrnsax.

ISSN: 2227-572X

"®OTOHUKA"

Hay4HO-TexHM4yeckmnn XXypHan no GOTOHHbIM
M ONTUYECKMUM TEXHONIOrMAM, ONTUYEeCKUM Ma-
Tepuanam u 3nemMeHTam, UCnonb3yembiM B On-

TUYECKMX CMCTeMaX, 060pyA0BaAHUM U CTAHKAX.

ISSN:1993-7296 (print) | ISSN 2686-844X (online)

HAHO MHAOVCTPUA Tom13Ne7-8(101)2020

"CTAHKOUHCTPYMEHT"

OTpacneBon Hay4YHO-TEXHUYECKUIA XYPHAN, KOM-
NNeKCHO pacCcMaTpuBaloWM NPpobaemMbl CTaHKO-
WHCTPYMEHTANbHOM NPOMbILLNEHHOCTM.

ISSN: 2499-9407

U3 AHUE KHUT

MoaroToBka WM BbINYCK HAay4YHO-TEXHUYECKOW
N y4yebHOM AuTepaTypbl POCCUUCKUX WU 3apy-
6€e>XXHbIX aBTOPOB B LUMPOKOM CMeKTpe Hay4HbIX
AUNCUMNAWH — OT mMaTepuanoBefeHUs U Anek-
TPOHWKWN A0 6MONOTMN, MeANLMHBI M HAHOTEXHO-
nornn. CkHurammmnspartenscrea " TEXHOCDEPA"
(B TOM 4Mcne n C 3NeKTPOHHbIMU BEPCUAMM)

MOXHO 03HAKOMWUTbCS HA HaLLeM CanTe.

TEXHOC®DEPA

PEK/IAMHO-U3OATENBLCKUWA LEHTP

® www.technosphera.ru



