EXEMECSAYHBIN
HAYYHO-TEXHUYECKUM
U ITPOU3BOJICTBEHHbBIN

JKYPHAJ

YYPEJIUTEIN

®DT'BY Hayku

Nuctutyt npobneM ynpasiaeHust

uMm. B. A. Tpanesuukosa PAH,

HIT “HauuoHanbHasi TeXHOJIOTHYECKast
nanara”,

00O “Cencuaar-ITmoc” (u3naTesnb)

®. P. ITamenko
3aM. 1. pemakTopa A. ®@. Kanepko

OTB. ceKkpeTapb T'. M. Bapanosa
Boinyckatoumii perakrop  C. B. Cyxanosa

I'n. penakrop

PEJAKIIMOHHAA KOJUIETUA

P. P. babasH, 1. 1. H., npod.,

M. BapaHoBa,

. H. Bacunbes, akan. PAH,

W. Ixxanoxrasa, 1. T. H., npod.,
JI. Epémum, 1. 1. H., ipod.,
H. XKutkos, K. T. H., I01I.,

A. WiueHko, K. 3. H.,

. KacarkuH, 1. T. H., ipod.,
M. Kacumos, a. T. H.,

®. Kamnepko, . T. H., mpod.,
B. JIyHKuUH, K. T. H.,

I1. MewankuH, akag. PAH,
I1. Mopo3os, 1. T. H.,

. A. HoBukos, un.-kopp. PAH,
®. IMauieHko, 1. T. H., TIpod.,
®. TNaiieHKo, K. T. H.,

A. TlukuHa, a. T. H., Ipod.,
.

B.

Rewo»ra@»ma0r

> e

[Momteneukwuii, K. T .H., JOIL.,
IMonsikos,

H. JI. lpoxopos, a. T. H., Ipod.,
0. C. CuporkuH, 4i1.-kopp. PAH,
Kykmxun YyH, 1. T. H., pod.,

B. A. lllaxHoB, ui.-kopp. PAH,

M. C. lIkabapaHs, 1. T. H., pod.,
W. b. AnbikuH, 4. T. H., Ipod.

w o

PETMOHAJIBHBIE PEJICOBETHI
(pyKoBoauTen)

Cankr-Ilerepoypr

B. T. KHoppuHr, 1. T. H., mpod. — (812) 297-60-01
Hwxuunit HoBropon

C. M. HukynuH, 1. . H., npod. — (831) 436-78-40

Exartepunoypr

C. B. llopues, 1. T. H., pod. — (343) 375-97-79
Hosocuonpck

0. B. Yyryit, 1. . H., npod. — (383-3) 33-73-60
Kpacnosipck

B. I. [ariokoB, x. T. H., pod. — (391-2) 912-279
Buiick
0. A. Tanenko, 1. T. H., npod. — (3854) 43-25-69
B. A. AbanuH, A. T. H., pod. (3854) 43-25-71
Ien3a
M. A. llep6akos, A. T. H., ipod. — (841-2) 56-37-08
Psazanb
C. H. Kupwuiios, 1. T. H., ipod. — (491-2) 92-04-55
YabsaHOBCK
H. T. Slpymkuna, a. 1. H., npod. — (842-2) 43-03-22
MxeBck
B. A. Anexcees, 1. T. H., pod. — (341-2) 21-29-33
OpeHoypr
M. T. Kyuepenko, 1. T. H., ipod. — (353-2) 77-34-19
Baagumup
B. H. YcTioxaHuHoB, 1. T. H., pod. —

(492-2) 33-59-67

Tyaa

B. 4. Pacnonos, 1. T. H., pod. — (487-2) 35-19-59
Boponex

B. K. buriokos, 1. T. H., mpod. — (473-2) 55-36-94
Kypck

B. C. Turos, 1. 1. H., ipod. — (471-2) 58-71-12
TamooB

C. B. Muuesko, a. T. H., npod. — (475-2) 72-10-19
Jlunenx

10. W. KynuHos, 1. T. H., ipod. — (4742) 32-80-53
AcTpaxanb

W. 10. Iletposa, 1. 1. H., mpod. — (851-2) 25-73-11
Munck

W. C. Manak, k. ¢.-m. H. — (417) 278-13-13

Yoba

A. Y. Tymuu, 1. 1. H., npod. — (347-2) 43-14-70

MepeiiTv Ha cTpaHuULy ¢ NONHOI Bepcueii»

ITATINKN

Ne 5 (258)

(CVICTENIBI

COOEP>XAHUE

lpedcmaensiem HayuoHanbHbIl uccnedoeamesnbcKuli
s0epHbIl yHUgepcumem “MU®PU”

IlepmenkoB B. C., benakos B. B., I'pomoB E. A. u ap. [TopTaTuBHBII AByXIOJSIPHbBIM
CIIEKTPOMETP MOHHOW IOABMXKHOCTU ISl ONEPATHBHOIO OOHAPYXEHUS] XUMMUYECKU
OIIACHBIX BEIIECTB

Anydpues b. @., Aonees A. H., Maproinenko C. Il1., Mapremenko C. C. YnbTpassy-
KOBasi CMCTeMa KOHTPOJISI TOJIIMHBI CTEHKU M KOPPO3MOHHBIX MOBPEXICHU! TOHKO-
CTEHHBIX TPYO

Mapreimmenko C. I1., Anydpues b. @., Adaees A. H., Maproinenko C. C. Dkcrpecc-
KOHTPOJIb KayeCTBa M3IETUIA IOPOIIKOBOI METALTypTUn

Kononakosckmii B. B., Bouapos 10. U., Tapanun M. B. u ap. Cpencrtsa anmapaTHou
MOANEPXKKM BBIYUCICHUI B 00JACTU UCKYCCTBEHHOTO MHTEJIEKTA .+ . o v v v v v v e v n .

3Barun A. A., Kosmapos U. JI., Bouapos 10. U., Byry3os B. A. Metonsr u anmapaTtHbie
Cpe/icTBa HAXOXICHUSI CBOOOTHBIX PETUCTPOB B CYMEPCKAISIPHBIX TIpolieccopax

Kpacuiok A. A., IIposoposa A. I'. [TomexoycToituriBoe KOMMpOBaHUE B CUCTEMax cOopa
1 00pabOTKU MOTOKOBBIX TAHHBIX

Oopa3snos U. C., Camoraes H. H., Kpynun M. B., Pazanos A. B. YcTpoiicTBO usme-
peHUs colepXkaHMsl KHMCI0poda B ra30BOM CMECHM Ha OCHOBE TEPMOMArHUMTHOTO 3¢-
¢ekra

OtpekoBa M. O., Camoraes H. H., JIntBunos A. B. u np. YysctBurensHocts MII1-
KOHJICHCATOPOB C MaJUIalueBbIM 3JICKTPOJOM K MapaM TPUHUTPOTOJIYOJIa

Bapoamos B. M., Tpymkun H. C. Onenka paguanmonHoit croiikoctu BUC Ha dbyHK-
IIMOHAJILHO-JIOTMYECKOM YPOBHE OIMUCAHUS

IMonneneuknit b. U. BiusHue KOHCTPYKTMBHO-TEXHOJOIMMYECKHUX MapaMeTpoOB Ha Xa-
pakteprcTuku M/IIT-TpaH3UCTOPHBIX pamuallMOHHBIX TO3UMETPOB

Mpososckas E. B., Uyoynos II. A., 3eopes I'. 1. YysctButeapHocte MHOII-TpaH3uc-
TOPHOIO JaT4MKa K J03€ MOHMU3UPYIOLIETO U3ITYYEHUST HU3KOM MHTEHCUBHOCTH

Momnacteipes H. H., 3eopes I'. 1. MozpenupoBaHue OIMHOYHBIX COOEB B MHTETPasib-
HBIX cxeéMaX GOPTOBBIX CHUCTEM OT TSIKEJIBIX 3apsKEHHBIX YacTUL[ KOCMUYECKOTO Ipo-
CTpaHCTBa

Kymkos H. A., ITonos B. JI. BiusHue cTOK-UCTOKOBOTO HampstkeHus: Ha BAX p-ka-
HambHOoro MOII-TpaH3ucTOpa NMPU HU3KOMHTEHCUBHOM BO3IEHMCTBUM raMMa-u3Jy-
YeHUS

Pomun A. C., BakepenkoB A. C., Ilepmenkos B. C., ®esmupin B. A. MonenupoBanue
MOCTPaIUaIlMOHHOM pelakcaluy 3aeKTprueckux napameTpoB MMC ounonsipHoit Tex-
HOJIOTMU

CEHTABPb—
OKTABPH
2021

10

15

20

26

30

36

41

47

52

59

62

65

Kypnan Bkmouer B [epeyenp Beayiiux periensupyeMbix usnanuii BAK u B RSCI Ha 6ase Web of Science

Ioanuchbie unnekcs: 79363 B Karanore Pocnievaru; 40874 B karainore “Ilpecca Poccun™

AIPEC PEJAKIIVU: 117997, TCII-7, Mocksa, yi1. Tlpodcotostas, 65, k. 383. Texr./dakc: (495) 198-17-20 106. 11-60

www.datsys.ru. E-mail: datsys@mail.ru

OpurnHan-mMakeT U 2J1eKTpoHHast Bepcus noarorosnens MI1 Kumenkosa T. B.

Ornevarano B tunorpadun OO0 “AnsaHcen ComomrH3”. 3aka3 ds521. [Moanucano B mevats 30.12.2021.

KypHan nepepeructpupopat B DenepanbHoii cyx6e Mo Haa3opy B cdepe CBA3M M MacCOBBIX KOMMYHHMKaLmit 26.12.2013.
MU Ne dC 77-56548. ISSN 1992-7185

KypHan BkmoueH B Poccuiickuit uuaekc HayyHoro uutuposanust (PUHLL). Ha caitre HayuHoit anekTpoHHO# G1OIMOTEKH
(www.elibrary.ru) JOCTYITHBI TIOJHBIE TEKCTBI CTaTeil.

© Cencupar-Ilmoc, 2021

MepeiiTn Ha cTpaHuWLy ¢ NOJIHON Bepcuein»


https://rucont.ru/efd/714787
https://rucont.ru/efd/714787

MONTHLY
SCIENTIFIC-TECHNICAL
AND PRACTICAL JOURNAL

FOUNDERS

V. A. Trapeznikov Institute of Control Sciences,
Russian Academy of Sciences,
Non-commercial partnership

“National technological house”,

LLC “Sensidat-Plus” (publisher)

Editor-in-Chief Pashchenko F. F.
Deputy Editor-in-Chief =~ Kaperko A. F.

Executive Secretary Baranova G. M.
Managing editor Sukhanova S. V.

EDITORIAL BOARD

Babayan R. R., D. Sc. (Tech.), Prof.,
Baranova G. M.,

Vasilyev S. N., Acad., RAS,
Dzhandzhgava G. 1., D. Sc. (Tech.), Prof.,
Eremin E. L., D. Sc. (Tech.), Prof.,
Zhitkov A. N., Ph. D. (Tech.), Assoc. Prof.,
Ishchenko A. A., Ph. D.,

Kasatkin S. 1., D. Sc. (Tech.), Prof.,
Kasimov A. M., D. Sc. (Tech.),

Kaperko A. F., D. Sc. (Tech.), Prof.,
Lunkin B. V., Ph. D. (Tech.),

Meshalkin V. P., Acad., RAS,

Morozov V. P., D. Sc. (Tech.),

Novikov D. A., Corr. mem., RAS,
Pashchenko, F. F., D. Sc. (Tech.), Prof.,
Pashchenko, A. F., Ph. D. (Tech.),
Pikina G. A., D. Sc. (Tech.), Prof.,
Podlepetskiy B. 1., Ph. D. (Tech.),
Polyakov V. V.,

Prokhorov N. L., D. Sc. (Tech.), Prof.,
Chun Kukjin, D. Sc. (Tech.), Prof.,
Sirotkin O. S., Corr. mem., RAS,
Shakhnov V. A., Corr. mem., RAS,
Shkabardnya M. S., D. Sc. (Tech.), Prof.,
Yadykin I. B., D. Sc. (Tech.), Prof.

REGIONAL EDITORIAL COUNCILS
(leaders)

Saint-Petersburg
Knorring, V. G., D. Sc. (Tech.), Prof. — (812) 297-60-01
Nizhny Novgorod
Nikulin, S. M., D. Sc. (Tech.), Prof. — (831) 436-78-40
Ekaterinburg
Porshnev, S. V., D. Sc. (Tech.), Prof. — (343) 375-97-79
Novosibirsk
Chuguy, Yu. V., D. Sc. (Tech.) — (383-3) 33-73-60
Krasnoyarsk
Patyukov, V. G., D. Sc. (Tech.), Prof. — (391-2) 912-279
Biysk
Galenko, Yu. A., Dr. Sci. (Tech.) — (3854) 43-25-69
Abanin, V. A., D. Sc. (Tech.) — (3854) 43-25-71
Penza
Shcherbakov, M. A., D. Sc. (Tech.), Prof. —
(841-2) 56-37-08
Ryazan
Kirillov, S. N., D. Sc. (Tech.), Prof. — (491-2) 92-04-55
Ulyanovsk
Yarushina, N. G., D. Sc. (Tech.), Prof. —
(842-2) 43-03-22
Izhevsk
Alekseev, V. A., Dr. D. Sc. (Tech.), Prof. —
(341-2) 21-29-33
Orenburg
Kucherenko, M. G., D. Sc. (Phys.-Math.), Prof. —
(353-2) 77-34-19
Vladimir
Ustyuzhaninov, V. N., D. Sc. (Tech.), Prof. —
(492-2) 33-59-67
Tula
Raspopov, V. Ya., D. Sc. (Tech.), Prof. —
(487-2) 35-19-59
Voronezh
Bityukov, V. K., D. Sc. (Tech.), Prof. — (473-2) 55-36-94
Lipetsk
Kudinov, Yu. 1., D. Sc. (Tech.), Prof. —
(4742) 32-80-53
Kursk
Titov, V. S., D. Sc. (Tech.), Prof. — (471-2) 58-71-12
Tambov
Mishchenko, S. V., D. Sc. (Tech.), Prof. —
(475-2) 72-10-19
Astrakhan
Petrova, I. Yu., D. Sc. (Tech.), Prof. — (851-2) 25-73-11
Minsk
Manak, I. S., Ph. D. (Phys.-Math.), Assoc. Prof. —
(417) 278-13-13
Ufa
Gulin, A. L., D. Sc. (Tech.), Prof. — (347-2) 43-14-70

MepeiiTv Ha cTpaHuULy ¢ NONHOI Bepcueii»

ENS@RS Ne 5 (258)
DN IHEVIIS St

2021

CONTENT

National Research Nuclear University MEPhI presents
Pershenkov V. S., Belyakov V. V., Gromov E. A., et al. Portable bipolar ion mobility
spectrometer for rapid simultaneous of chemically hazardous substances . . ......... 4

Anufriyev B. F., Ableev A. N., Martinenko S. P., Martinenko S. S. Ultrasonic system
for monitoring wall thickness fnd corrosion damage of thin-walled tubes .......... 10

Martinenko S. P., Anufriyev B. F., Ableev A. N., Martinenko S. S. Express quality
control of powder metallurgy products . ............. ...t 15

Zholondkovskiy V. V., Bocharov Yu. 1., Taranin M. V., et al. Hardware support for
computations in the field of artificial intelligence . .......................... 20

Zvyagin A. A., Kovsharov I. D., Bocharov Yu. I., Butuzov V. A. Methods and hardware
for a free register allocation in supescalar processors . . . ... ... ... ...t on .. 26

Krasnyuk A. A., Prozorova A. G. The error-correcting coding in streaming data collec-
tion and processing SYSIEIMS . . . . . . vt vttt e e e 30

Obraztsov 1. S., Samotaev N. N., Krupin M. V., Ryazanov A. V. A device for measur-
ing the oxygen content in a gas mixture based on the thermomagnetic effect . . . ... .. 36

Etrekova M. O., Samotaev N. N., Litvinov A. V., et al. Sensitivity of MIS-capacitors
with palladium electrode to trinitrotoluene vapors . ......................... 41

Barbashov V. M., Trushkin N. S. Estimation of LSI radiation hardness at functional
logic description level . . ... ... ... . .. . e 47

Podlepetsky B. 1. Influence of design and technological parameters on characteristics of
MIS-transistors’ radiation dosimeters . .. ... .. ... ... ... 52

Mrozovskaya E. V., Chubunov P. A., Zebrev G. 1. Radiation sensitivity of the low dose
rate detector based on MNOS-transistor . . .......... ... ... .. ... 59

Monastyrev N. N., Zebrev G. 1. Simulation of heavy ion inducted single event upsets in
onboard integrated CIrCUItS . . . . . . . . . ... i e e 62

Kulikov N. A., Popov V. D. Influence of stock-source voltage on the VAC of a p-chan-
nel MOS transistor under low intensity impact of gamma radiation .............. 65

Rodin A. S., Bakerenkov A. S., Pershenkov V. S., Felitsyn V. A. Simulation of post-ra-
diation annealing of electrical parameters of bipolar integrated circuits . .. ......... 69

The journal is included into the list of the leading reviewed by Higher Attestation Commission’s periodicals, publishing
basic results of doctoral and candidate dissertations (2015) and into RSCI based on Web of Science (2015).
Subscription codes: 79363 in the Russian press catalogue; 40874 in the catalogue “The Press of Russia”

EDITORIAL ADDRESS: 65 Profsoyuznaya st., office 383, Moscow, 117997. Tel./fax: (495) 198-17-20 * 11-60
www.datsys.ru. E-mail: datsys@mail.ru

The layout and the electronic version are prepared by IE Kishenkova T. V.
Printed by Agency "Advanced Solutions". Order ds521. Signed for press on 30.12.2021.

The journal is reregistered in the Federal service for supervision in the sphere of communication and mass communications
26.12.2013. PI Ne FS 77-56548. ISSN 1992-7185

The journal is included into the Russian Science Citation Index (RSCI in Web of Science). On the website of the Scientific
electronic library (www.elibrary.ru) articles’ full-texts are available.

© Sensidat-Plus, 2021

MepeiiTn Ha cTpaHuWLy ¢ NOJIHON Bepcuein»


https://rucont.ru/efd/714787
https://rucont.ru/efd/714787

