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Nuances and peculiarities of DOP-testing and
differential pressure measurement

A.B.Fadeev, A.K.Rybakov, M.K Vetryanschikov,
AV.Gospodinov

This paper deals with technical aspects of differential pressure
measurements, integrity and tightness of HEPA-filter
installations (DOP test), and also describes the clean room
certification procedures, which include a number of important
parameters measurements required by national standards such
as particulate matter concentration, temperature, humidity,
noise level, differential pressure and others. Particular attention
is paid to checking the integrity and tightness of the HEPAfilters.
Keywords: DOP-testing, HEPA-filters, clean room certification,
national standards for clean rooms

Design of a high-voltage three-channel voltage
regulator for automotive applications

A S Silaev, V.V.Polevikov, D.PShomahmadov, S.A Stepano,
V.S.Marinenko, S.V.Soroka, E.O.Litvinenko, A.SYuro,
D.N.Kalbazov, S.A.Nikiforova, E.N.Andrienko,

AR Gulyaeva, Y.A.Mescheryakov

The paper presents the principles of designing a three-
channel voltage regulator. Modern technologies for
intelligent power management allow of implementing
complex functionality within a single circuit. One of the
possible applications of power management systems is
their use as voltage regulators. Here, animportant role is
played by such system parameters as the generated voltage
levels and / or currents, real-time temperature monitoring
and various types of errors that such a key reports to the
central controller in real time. The minimum switching time
of such a regulator reduces likelihood of an error associated
with noise from the power supply circuits of the microcircuit.
Intelligent power management technologies allow the
development of a variety of specialized systems such as
anti-lock brakes, airbag control or engine management in car
electronics. As well as the systems similar in structure in the
fields of industrial electronics, telecommunications and data
processing. Currently available systems allow to manage
power and external systems and analyze systems for errors
or hazardous conditions. The proposed solution allows to
provide a stable output voltage of 5Vin a wide range of input
voltages from 5.5 to 45V, with an output current of up to
450mA in the main channel and up to 150mAand 50mAin
the auxiliary ones. The paper describes the main functions
of the design, such as the function of limiting the output
current, protection against reverse polarity, temperature
protection, the function of limiting the excess of the output
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KomneTteHTHOe MHeHUue

Hauw BeKTOp pa3BuUTMS — BbINYCK BOCTPE6OBAH-
HOW KOHKYPEHTOCNOCO6HOM NpoAyKLMK
AAKoeanés

O6opypoBaHue

AN HAHOUHAYCTPUU

HroaHcbl ¥ TOHKOCTH npoBeeHns DOP-Tecta

1 U3MepeHus nepenaja AasieHns
Ab.0adees, A.K Poibaxos, M.K BempsHtiukoe,
A.B.locnoduros

PaccMOTpeHbI TEXHIHECKVE aCTIeKTbI U3MEpEeHNs Mepernazgos
JIABNEHVA, LINOCTHOCTI M rePMETU4HOCTI YCTaHOBKMA
HEPA-nTpoB (DOP-TECT), NpoLLeaypa ATTECTAL YNCTBIX
TOMeLLIeHyiA, B KOTOPOVA MPOBOASTCA U3MepeHiAS MapaMeTpos,
MIPEAYCMOTPEHHbIX TOCYAAPCTBEHHbIMM CTaHAAPTaMM (KOHLiEH-
TPaLS a3P030/bHbIX YACTWALL, TeMTEPaTYpPa, BAGKHOCTb, Ypo-
BeHb LLYMA, Mepenaz, AaBnenus). Ocoboe BHUMaHMe yaenieHo
MpoBepKe LMOCTHOCT 1 repMeTYHOCTIA HEPA-GMALTPOB.
Kntouesbie cnosa: DOP-mecm, HEPA-uabmpbl, ammecma-
YU YUCMBIX NoMeLeHUl, 20cydapcmeeHHble Cmaxdapmbl

MpoekTpoBaHue BbICOKOBOALTHOIO TPEXKa-
Ha/IbHOTO perynsaTopa HanpsXKeHus ans npume-
HEHWN B ABTOMOGMIbHOM NPOMBILLIEHHOCTH
A.CCunaes, B.B.Ionegukos, J1.I1.Llomaxaados,
CA.Cmenatos, B.C Mapuretko, C.B.Copoka,
2.0.JTumeurerko, A.C.tOpos, [1.H.Kanba3os, CA Hukugopoed,
E.H.Andpuerko,A.Pynseea, H0.A Mewepsikos
TpezCTaBAeHbI MPUHLMAMb! MPOEKTVPOBAHKS TPEXKAHALHOMO
CTabuni3aTopa HanpsbkeHist. CoBpeMeHHbIE TeXHONOT AN
VHTENNIEKTYA/ILHOIO YMPAB/IEHNS NMUTAHUEM NO3BONSIOT pea-
JIM30BaTb UTOXHYIO PYHKLMOHALHOCTb B OZIHOM CxXeme. OfHO
13 BO3MOXHbIX ﬂpVIMEHEHVIVI CnCTem ynpas/eHns NUTaHneM —
CTabUAM3aTOp HANPSHKEHIS. BAXKHYIO PO UIpatoT Takue
rlapameTpbI CUCTeMbI, KAk FeHepUpyembie YPOBHM HanpsKeHNs
/AN TOKA, KOHTPO/Tb TeMTMEpaTypbl B peasibHOM BpeMeH#

11 pa3ni4Hble BUZbI OLLKBOK, O KOTOPbIX K/TK04 COOBLLAET
LIeHTpa/IbHOMY KOHTPOJUIEPY B PEXKVME PEIbHOrO BPEMEHH.
MuHIManbHOE BPEMS! NEpeKIIo4eHIs PerynaTopa CHIDKeT
BEPOSATHOCTL BO3HUKHOBEHUS 0LIJVI6KVI, CBSA3aHHOM C Luymamu
Lierei MUTaHVS MUKPOCXEMDI. VHTEANeKTYa/bHble TeXHOMor M
\TIpaB/eHvS N TaHVEM NO3BONSIOT pa3pabaTbIBarh Criewia-
JIN3POBAHHDIE CACTEMDI, TAKWE KaK aHTMﬁnOKI/IpOBO‘iHaﬂ
CVCTeMa TOPMO30B, yTpaB/ieHye NofyLLKaMV 6e30MacHOCTV 1
yMpaB/eHie ABUraTesem aBToMobuns. bamsky o CTpykType u
CUCTEMbI MPOMBILLIEHHO NEKTPOHINKY, TENEKOMMYHIMKALVIA
11 06paboTkM AaHHbIX. COBDEMEHHbIE CUCTEMbI NT03BONSIOT
YTPaBNSTL MUTaHVIEM 1 BHELLHIMY CCTEMaMI, UCCnefo-
BaTb CUCTEMDI HA HA/IAYME OLLIMBOK MM OMACHBIX yCI'IOBI/II?I.
Mpezyiaraemoe peLLieHve ro3Bo/SeT 0becriewuTh CrabuibHoe
BbIX0HOE HanpsbkeHue B LLIMPOKOM A ara3oHe BXOAHbIX
HanpsbkeHyA. On1caHbl OCHOBHbIE (YHKLVW YCTPONCTBA:
YHKLWS OrPaHIYeHus BIXOBHOTO TOKA, 3aLLWATa OT 06paTHOIA
MOASIPHOCTY, TeMMepaTyPHas 3aLLNTa, GYHKLVS OrpaHUyeHs:
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voltage, as well as the digital function of the built-in

"watch dog" timer intended for connecting the design toa
microcontroller unit.

Keywords: high-voltage three-channel voltage regulator, Intelligent
power management, microcontroller, temperature protection

Super-resolution microscopy

in biomedicine and biology

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

The optical microscope is one of the most common

and simple tools for studying objects on the microscale,
especially in the biological sciences, biomedicine, and
chemistry. A significant limitation for use of the optical
microscopy is the optical diffraction limit, which is about
250 nm in white light at a wavelength of about 550 nm and
amicroscope numerical aperture of 1.0. This resolution is
often insufficient for imaging tasks of cell organelles, tissue,
viral and bacterial particles. A microsphere placed on the
sample surface can overcome this limitation and visualise
structures as small as 25 nm.

Keywords: Super-resolution microscopy, biomedicine,
biotechnologies, microsphere, viral and bacterial particles

Nanotechnologies

3D-image construction, processing

and analysis in biomedical scanning

probe microscopy

1V.Yaminskiy, A.L Akhmetova

The scanning probe microscopy is becoming an
important and informative tool in biomedicine and
medical diagnostics due to the development of efficient
data processing algorithms. The software allows
measuring sizes, volumes, object areas, contour lengths,
angles of crystal structures, surface roughness, form
factor, friction and elasticity coefficients, and adhesion
values. The data on the imaging of bacterial and
cellular structures and the results of their subsequent
quantitative description are presented in this paper.
Keywords: scanning robe microscope, form factor, adhesion,
bacterial and cell structures

Diffusion properties of human

brain cortex in-vivo. Part 2

O.P Posnansky

We investigated the cortical depth dependence of diffusion
properties with high resolution over the whole human

brain in vivo establishing a first reference for future cortical
diffusion tensor imaging studies. All brain areas showed
similar cortical depth dependence of diffusion invariants with
gradually decreasing and increasing patterns of fractional
anisotropy (FA) and mean diffusivity (MD) from white matter
to cerebrospinal fluid. At the white matter - cortex interface
adropin FAand a peakin MD is observed. The structure of
these profiles is likely reflecting fiber-bending effects at the
white matter - cortex interface and fiber density reduction
at the cortex — cerebrospinal fluid border.

Keywords: diffusion properties of human brain cortex, tensor
imaging studies, fractional anisotropy, mean diffusivity
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MpeBbILLIEHNS BbIXOLHOO HAnpshkeHws, LdpoBast GyHKLMA
BCTPOEHHOTO TaviMepa watch dog, npefHasHa4eHHoro 4ns
MOAKMOHEHIS KOHCTPYKLIMIA K MUAKPOKOHTPOAIEDY.
Kntouesble cnosa: 6biC0K080nbMHbILI MPeXKAHANbHBILI pe2yns-
map, MUKPOKOHMPOAAE, MemnepamypHas 3auuma

MwuKpockonus cBepXBbiCOKOro pa3peLleHus

B 6UoMepMLMHE 1 6uonorum

W B Smurckuti, AN Axmemoga, CA.CeHompycoea
OnTH4eCcKIin MMKPOCKON — PACTPOCTPaHEHHDIN 1 POCTON
npuBOop NS v3y4eHNs 06LEKTOB B MAKPOMACLLTAbe, 0COBEHHO
B 06MACTY GUONOTIAM, BOMEAMLIMHDI, XMMIAW. 3HAUUTENbHOE
OrpaHInYeHie B MCMIONb30BAHMM OMTUHECKON MAKPOCKOMIN —
Mpesen oMTi4eckom AndpaKLK, KOTOpbIN COCTABNSET Npu-
MepHO 250 Hi B 6e10M CBETe NPyt [IHE BOHbI 0KOMO 550 HM
11 41CI0BOM AnepType MuKpockona 1,0. 3T0ro paspeLuieHms
4aCTO HeJ0CTATO4HO 15 BU3yI3aLIMM KIIETO4HBIX OpraHens,
TKaHel, BUYCHbIX 1 BaKTepuabHbIX YacTuLl. Mukpochepa

Ha NOBEPXHOCTY 06Pa3Lia MOXeT MPeOONeTb 370 OrpaHieHue
W BYA3Y/IM3VIPOBATL CTPYKTYPbI pasMepoM 40 25 HM.
Kntovesble cnoaa: MuKpoCKonLs cepx8bICOK020 paspewienus,
MuKpocepa, 8upycHble U bakmepuansHble Yacmuubl

HaHoTexHonorum

MocTpoenue, 06paboTka U aHaNU3 TPeXMEpHbIX
1306paKkeHNi B 61IOMEAULIMHCKOI CKAHMpYo-
Leil 30HA0BON MUKPOCKONNM

W.B Smuckuti, AN Axwemosa

CKaHVIDVIOluaﬂ 30HA0Bast MUKPOCKOMNMS CTAHOBUTCS BOXKHBIM
11 MHOPMATIBHbIM MHCTPYMEHTOM B GOMEAVLIHE 1 Meay-
LIMHCKOM AMarHocTyKe bnarogiapst pa3paboTke 3ddeKTHBHbIX
ropuUTMOB 06PaBOTKY AaHHbIX. MporpamMMHoe obecreyeHme
MNO3BONSET NPOBOAWTL M3MEPEHNS Pa3MEPOB, OGBEMOB,
TI0LL3AM 0BLEKTOB, KOHTYPHbIX A/IH, YITIOB KpUCTA/MHECKVX
CTPYKTYP, LLEPOXOBATOCTM MOBEPXHOCTH, GOpM-hakTopa,
K03(dULMEHTOB TPEHMS 1 YMIPYTOCTIA, BEMUMHDI 3ATe3MM.
MpvBezeHbl JaHHbIE BU3y/I3aLyy GaKTEpUabHBIX U KIETO4
HbIX CTPYKTYP 11 pe3ynTaTh X NOCIEAYHOLLIEN XapakTepu3aLi.
Kntouesble cnoea: ckaHupytowas 30H308as MUKpocKonus,
adee3us, bakmepuanbHble U Knemo4Hble CmpyKmypbl

Jnddy3noHHbIe CBOICTBA KOPbI FOJI0BHOIO
MO3ra 4e/ioBeKa in vivo. Yactb 2

O.11.ITo3HaHcKul

VccnenioBani KOPKOBYHO MYBUHHYHO 3aBUCMOCTb Andidy-
OHHbIX CBOVACTB C BbICOKIAM PA3DELLIEHMEM Ha HENIOBEHECKOM
MO3re i vivo, Co31aBas 3aieN A1 By ayLLX MCCTIE0BAHMIA
KOPTUKIbHOI M Y31OHHON TEH30PHOI BY3ya/M3aLym. Bo
BCeX 06naCTSX Mo3ra HabkofACh CXOAHAS YBUHHAS 3aBi-
CMOCTb ANAGY3MOHHbIX MHBAPUAHTOB B KOPE C MOCTEMEHHbIM
YMEHbLLIEHVEM Y YBENIMHeHUEM GPaKLVOHHO aHV30TPONN

11 cpeaHet Anddy31oHHON CNOCOBHOCTM OT HENOro BelLeCTBa
K CTIMHHOMO3TOBOV XMAKOCTI. CTYKTYpa 3TUX Mpodwneil oTpa-
aeT 3¢deKTbl 13riba BONOKOH Ha rpaHuLie 6en1oro BewwecTsa
11 KOPbI FONIOBHOTO M3, CHIDKEHIE NNIOTHOCTI BOMOKOH Ha
TPaHyILLe KOpbI FONIOBHOTO Mo3ra ¥ CTVHHOMO3TOBOM XVEAKOCTU.
Kntoueabie cnoa: dugy3uoHHble ce0Licmaa Kopbl 20108H020
0320, MeH30PHAs BU3yanu3aus, GPakuLOHHAS aHU30mponus
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Electromagnetic shielding

of superconducting quantum circuits

E.|. Malevannaya, K.M.Moiseev, |.A.Rodionov

The article provides an overview of the shielding systems
of quantum circuits used in leading scientific groups. The
general requirements for the construction of such systems
are outlined and the problems associated with a wide variety
of materials and the absence of the methodology for their
development are identified.

Keywords: electromagnetic shielding, quantum systems,
superconductors

Nanomaterials

Influence of structural state

of TiNi alloy on corrosion resistance

in activating electrolytes

A A.Churakova, E.M.Kayumova

This work deals with the corrosion behavior of the TiNi
alloyin the coarse-grained and ultrafine-grained states in
inorganic media. Data on the microstructure of the TiNi
alloy were obtained after corrosion tests by the gravimetric
method. Research in active electrolytes has shown that the
dissolution of titanium nickelide in the austenitic structure
alloy is facilitated. The high activity of ultra-fine grained
titanium nickelide is due to the smaller grain size of alloy
and longer boundary lengths as well as a high density of
dislocations along the boundaries.

Keywords: corrosion resistance, coarse-grained and ultrafine-
grained alloys, microstructure, titanium nickelide
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dneKTpoMarHUTHOE IKpaHUpoBaHue
CBEPXNPOBOAHUKOBBIX KBAHTOBbIX CXEM

E.M . Manesanag, KM Moucees, 1.A.PoduoHos

B cTaTbe npuBoanTCS 0630p UCMOMb3yeMbX B BEAYLLNX
Hay4HbIX FPYMMaX CMCTeM SKPAHOB KBAHTOBLIX CXEM.
BblzieneHbl 06uuye TpebOBaHMS K MOCTPOEHMIO TaKX
CUCTEM 1 BbISIBNEHBI POGAEMDI, CBSI3aHHbIE € 60/1b-
LUMM Pa3HOOBPA3MEM MATEPUANIOB W OTCYTCTBUEM
METOAMKM UX Pa3paboTky.

Kntouesble cnoea: 3nexmpomazHumHoe 3kpaHuposaxue,
KBAHMOBbIE CLICMeNbI, CBEPXNPOBOOHUIKU

HaHomaTtepuanbl

BansHue CTPYKTYpHOro COCTOSHUA

cnnasa TiNi Ha KOppPO3MOHHYIO CTOIKOCTb

B aKTUBMPYIOLNX INEKTPONUTaX

AAYypaxoea, 3.M.Katomoea

B pabore 1ccneri0BaHo Koppo3voHHoe MosezeHue crnasa TiNi
B KPYMHO3EPHMUCTOM W YITPaMeNKO3EPHUCTOM COCTOSHISIX

B HEOPraHy4eckX cpefax. V13y4eHa MUKpoCTpyKTypa CriaBa
TiNi noce KOpPO3VIOHHIX UCTIbITAHNIA TPABIMETPHECKVM
MeToI0M. VcCnefoBaHIe B AKTUBHbLIX IEKTPOUTaX MOKa3a/Oo,
410 pactBopeHvte TiNi B CrinaBe C ayCTEHUTHOI CTPYKTYpON
obneryaercs.. Bbicokasi akTuBHOCTb TiNi € ynbTpamenko3epHi-
CTO CTPYKTYPOi 0GBACHSETCS TeM, YTO CrIaB MMEET MeHbLUIA
pasmep 3epHa, 6O/bLLYHO Z/IHY MPaHWLL 1 BLICOKYHO IIOTHOCTD
AVICTOKALWAN 1O TPaHMLIAM.

Kntouesble cnoa: Koppo3uoHHas CMOLIKOCMb, KpynHO3epHu-
CMblil U yAbMpamenKo3epHUCMbILl CNAaBh, HUKeAUO MUMaHa
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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

"®OTOHUKA"

Hay4YHO-TEXHUYECKNI XYPHAN MO HOTOHHBLIM
N ONTUYECKUM TEXHONOrUSAM, ONTUHECKUM Ma-

Tepuanam m 3nemMeHTam, MCNosb3yemMbiM B Or-
Tn4eckKmnx cmcrtemMax, OﬁOpyﬂ,OBaHMM M 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

MepeiiTi Ha cTpaHuLy C NOJSIHOI Bepcueit»
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