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MATEMATHUKA U MEXAHUKA

YK 004.94

K. A. Usanos, actmpant, Vx['TY umenu M. T. KamamnukoBa (K. A. Ivanov, Post-graduate,
Kalashnikov ISTU)

YucjieHHOe MO/IeTMPOBaHHE MJIOCKHX 3324 ra3oBoii JUHAMMKHU ¢ MOMOIILIO MeTOAa KpYI-
Hbix 4acTul (Numerical Simulation of Plane Cases of Gas Dynamics by Discrete Element
Method)

Paccmampusaromes memooul pewienusi 3a0a4 2a3080U OUHAMUKU MEMOOOM KPYNHBIX YACTUY C
UCNONBL308AHUEM PA3IUYHBIX KOHEYHO-PAZHOCMHBIX cXeM. AHanu3 cxem ocyujecmensaemcs Ha npu-
Mepe mecmogotll 3a0adu, NO38OISAOWEN OYESHUMb KA4eCmE0 NPUMEHSAEMOL GbIYUCTUMENbHOU CXeMbl
8 YCN0BUAX PACHPOCMPAHEHUS NO NIOCKOMY KAHANY NPAMOU U OMPANCEHHOU yOapHol 8oaH. Paz-
OueHue pacuemHou 061acmu nPOU3800UMCs AYEUKAMU Yemblpexy20IbHOU ULU MpPeyeosbHOl Gop-
Mbl. AHAIU3 NOKA3AN 8bICOKYIO A ekmuenocms no0xood, 8 KOMoOpoM HA IULEPOBOM dmane Memo-
0a napamempvl H4 SPAHUYAX CMEINCHLIX A4eeK YCMAHABIUBAIOMC N0 (POpMYIaAM, CNPABeOIUBbIM
071 c1ab020 pazpwiea 2a300UHAMUYECKUX NAPAMEMPOS.

This article presents the methods for solving the gas dynamic cases with different finite
difference schemes of the discrete element method. Scheme analysis was performed by a test case,
which made possible to assess the used computational scheme properties for plane flow
propagation in straight channel with direct and reflected shock waves. Mesh discretization was
performed with quad and triangular cells. Results showed the high quality of the computational
algorithm, which incorporates at the Euler stage parameters at the side boundaries calculated with
the equations of gas properties of small decay.

KawueBble c10Ba: METOJ] KPYITHBIX YaCTHII, CIa0BbId pa3phbiB, TPEYTOJBHBIC M YETHIPEXYTOJIb-
HBIC STYCHKH, PETYJIIpHAsI U HEPETYJIIpHAs CETKH.

Keywords: discrete element method, weak decay, quadrangular and triangular meshes, regular
and irregular meshes.

C.4-6

YK 623.54

K. A. Hsanos, acnmpant, Vx['TY umenu M. T. KamamnukoBa (K. A. Ivanov, Post-graduate,
Kalashnikov ISTU)

A. A. IT'opes, maructpant, UxI'TY nmenun M. T. Kanamnukosa (4. 4. Gorev, Master’s Degree
Student, Kalashnikov ISTU)

MeToa KPYNMHBIX YACTHIl B MOJAEJTHPOBAHUM TOJI€TA CHAPSIAA CO CBEPX3BYKOBOIl CKOPOCTHIO
(Discrete Element Method in Projectile Motion Modelling on Supersonic Velocities)

B oannou cmamve onucan memoo peuleHus 3a0auu HeuHell 6aITUCMUKU cOBMeCmHbIM peule-
Huem 3a0ayu 0OMeKauusi CHapsa0a u 3a0ayu 0 0BUICEHUU Meepdoco mend. /s noomeepicoeHus.
NPUMEHUMOCTU NPeOCMABNIeHHO20 8 CMAambe Memood ObLIO 8bINOIHEHO MOOeIUPOsanue noiema
nyau nampona 7H6 npu ceepx3gykosvix ckopocmsx. Pezynbmamol, nonyuennvle npu mooeauposa-
HUU, XOPOULO CO2NLACYIOMCA C IKCNEPUMEHMANbHBIMU OAHHbIMU — mabauyamu cmpenvosl. Ilpeono-
JHCEHHDIU 8 cmamve Memoo Moxcem Oblmb unmepecen Ol peuleHus 3a0a4u HeulHel OaIIUCMUKU
0J15 CHAPA008 NPU CEEPX3BYKOBBIX CKOPOCHISX.

This article presents the external ballistics solution method, which is based on the coupled
solution of the flowing projectile with CFD methods and solution of the rigid body dynamics. To
verify the presented method the 7N6 projectile was modelled on supersonic velocities. Result of
the modelling are in good agreement with the experimental data — firing tables. Presented
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method can be used for solving external ballistics problem of the projectiles on supersonic
velocities.

KawueBble cj10Ba: BHEMIHSA OAJUIMCTUKA, METOJA KPYMHBIX YacTHI, MOACIHPOBAHUE MOJIETA
CHapsa.

Keywords: external ballistics, discrete element method, projectile motion modelling.

C.7-9

YK 519.8:339

0. B. Huxonaesa, actiupant, UxI'TY umenn M. T. KanamnukoBa (Yu. V. Nikolaeva, Post-
graduate, Kalashnikov ISTU)

MaTteMaTH4ecKasi MOCTAHOBKA 33/1a4l 00y4YeHHs] MHOTOCJI0IHOI0 MepuenTPoOHA JAJs KJIAaCCH-
¢puxanun poiHouHbix cutyaumuii (Mathematical formulation of the problem of training the
multilayer perceptron for classification of market situations)

B cmamve paccmampueaemcs npumeHerue MHO2OCIOUHO20 NEPYENnMpOHAd 8 Kavecmee a0pa UH-
MeNNeKMYAIbHOU CUCmeMbl NOOOEPHCKU NPUHAMUSL peuleHull mpeuoepa (OUHAHCOBLIX DLIHKOB.
Ilpusedenvl 0bwue nonodcenuss 0 NPOEKMUPOBAHUU HEUPOHHOU cemu OJisl 3a0ay Kiaccupuxkayuu
poinounvix cumyayuil. Ilpeocmasnena mamemamuueckas nOCMAHOBKA 3a0aqu 0OV4YeHUs Chpoek-
MUPOBAHHOU HEUPOHHOU Cemu.

The article deals with application of a multilayer perceptron as a core of an intelligent decision
support system for a trader of financial markets. General concepts of designing a neural network
for tasks of market situation classification are considered. Mathematical statement of the task of the
designed neural network training is presented.

KawueBble c10Ba: HEWipOHHAs CETh, MHOTOCIOWHBIN MEPIETITPOH, KIACCUPHUKAIIHSI, PHIHOUHBIC
CHUTYaIHH.

Keywords: neural network, multilayer perceptron, classification, market situations.

C.10-12

YK 004.942, 623.526.4

B. I'" Cyghuanos, xanaunatr gusnko-marematuueckux Hayk, Vx['TY umenn M. T. Kanamnukosa
(V. G. Suphiyanov, PhD (Physics and Mathematics), Kalashnikov ISTU)

MartemMaTH4ecKkoe MOJeJTHPOBaHNE HANPSKEHHO-1e()OPMIPOBAHHOIO COCTOSTHUSI CTBOJIA NPU
BoicTpesie (Mathematical Modelling of Stress-Strain State of Gun Barrel at Shot)

B cmamve paccmampusaemcs 60npoc OUHAMUYECKO20 GNUAHUA 0ABNIeHUSL NOPOXOBbIX 2A308 HA
HAanpAsceHHo-0ehopMuposantoe cocmosanue Cmeoaa apmuiieputicko2o opyous. Paccnampusaem-
CSl MAMeMamuieckas MoOeb HanPAXCeHHO-0e@OPMUPOBAHHO20 COCMOANHUSA CMBOIA C SPAHUYHBIMU
VCI0BUAMU, NOJYUEHHBIMU 6 pe3yibmame peueHuy 3a0avu HympeHHel OALIUCMUKY 8 2a300UHa-
MUYECKOU NOCMAHOBKe 0/ KOMOUHUPOBAHHBIX 3aps008. 1Iposedeno uccriedosanue eiusHUsA nepe-
MEHHO20 0asleHUs HA Napamempuvl HANPANCEHHO-0ePOPMUPOBAHHO20 COCMOAHUSA OJisl 2NAOKOCH-
BOJIbHOU NYUWIKU.

The article describes the dynamic pressure of powder gases impact on the stress-strain state of
the artillery gun barrel. A mathematical model is considered for the stress-strain state of the barrel
with the boundary conditions obtained as a result of solving the internal ballistics problem in the
gas-dynamic formulation for the combined charges. The influence of variable pressure on
parameters of the stress-strain state for a smoothbore gun is investigated.

KuroueBble ¢J10Ba: apTHIUICPUICKHIA BBICTpEN, HANPSHKEHHO-1e(OPMUPOBAHHOE COCTOSTHHE, CTBOJ
Opyausl, AIMHaAMHUYECKUE TPAHUYHBIE YCIIOBHUSI.

Keywords: artillery shot, stress-strain state, gun barrel, dynamic boundary conditions.
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YK 004.942, 623.522

B. I'" Cyghuanos, xanaunatr gusnko-marematuueckux Hayk, VxI'TY umenn M. T. KanamnukoBa
(V. G. Suphiyanov, PhD (Physics and Mathematics), Kalashnikov ISTU)

C. A. Kopones, xaunuaar ¢pusnko-maremarnyeckux Hayk, VkI'TY umenn M. T. Kanamnukosa
(S. A. Korolev, PhD (Physics and Mathematics), Kalashnikov ISTU)

KommiekcHasi pusnko-MaTremMaTnyeckasi Moae/b apTu/uiepuiickoro Boictpena (Integrated
Physical and Mathematical Model of Artillery Firing Process)

B cmamve npedcmagneno onucanue KOMNIEKCHOU PUUKO-MAMeMamuieckol Mooeiu apmuJie-
PULICKO20 8bICMPeNd, KOMOpas 8KIOYAem ONUCAHUe NPOYeCccos8 BHYMpPeHHel U 8HeuHell OaLIucmu-
KU, a makoice hYHKYUOHUPOBAHUs cHapsaoa y yeau. B pamvkax pazpabomannou KomniekcHou gusu-
KO-Mamemamu4eckou Mooenu paccmampusaemcs 60Npoc MOOeIuposanus npoyecca QyHKYuoHu-
POBAHUSL UBMEPUMNENbHO-PESUCPUPYIOWUX YCMPOUCME HA BUPMYATLHOM UCHLIMAMENbHOM HOJU-
20He.

The article describes the integrated physical and mathematical model of artillery firing process,
which includes a description of the processes of internal and external ballistics, as well as the
functioning of the projectile at the target. The modeling process of measuring and recording de-
vices on a virtual testing ground is considered as part of an integrated physical-mathematical
model.

KawueBble cj10Ba: KOMIUIEKCHAs (PU3UKO-MaTeMaTHIECKas MOJIENb, apTUILICPUHCKUI BBICTpET,
MOJICIIUPOBAHUE M3MEPUTEILHO-PETUCTPUPYIONIUX YCTPOUCTB, BUPTYATbHBIN UCIIBITATEIBHBIN TO-
JIMTOH.

Keywords: integrated physical and mathematical model, artillery firing process, modeling
process of measuring and recording devices, virtual testing ground.

C. 18-21

YK 004.032.26

/l. Xopsam, xanauaaT TEXHUYECKUX HAayK, MHCTUTYT ONpUKIAJTHON MEXaHUKH M MEXaTPOHHUKHU
MaIIUHOCTPOUTEIBHOTO (akynbreTa CIOBAIKOTO TEXHHYECKOTO YHHBEpcuTeTa B bpatucmase
(D. Khorvat, PhD in Engineering, Slovak Technical University in Bratislava)

IMoacucTema ynpasJeHusi MOOHILHOIO po6oTa, peajn3oBanHas Ha 0ase HedpoHoB (Subsystem
of Mobile Robot Control Implemented by Neurons)

B cmamuve onucano npoepammmnoe u annapamuoe peuieHue 07 MamemMamuyeckol Mooenu Heti-
pona. IIpeonodxcena noocucmema ynpasienus MoOUIbLHO20 poboma, peanu308aHHas Ha base anna-
DPAmHBIX HEUPOHOE, KOMOopble NOCMmpPoeHsl Ha Onepayuonnvix ycuiumensx. Ilpeumywecmeo anna-
PAMHO20 HeUpOHA 3aKI0YAemcs 8 NapaiieibHou 00pabomke 6X00HbIX OAHHBIX, YUMo Oeidem CUc-
memy ynpasienus 6onee 6blIcmMpoll N0 CPABHEHUIO ¢ NOCIe008AMENbHbIM UMY NCEBOONAPANENbHBIM
Mmemoodom obpabomxu dannwvix. Ilpednoscena cucmema ynpasnenus 3Pi-poboma ¢ ucnonvsosanu-
emM CUeMOUOAaIbHOU nepedamoyHol QYHKYUY Ui nepedamoyHol yHKyuu 2unepooIuiecKko20 maH-
2enca.

This article describes the sofiware and hardware solution to a mathematical model of a neuron. A
subsystem of the mobile robot control is proposed, implemented on the basis of hardware neurons,
which are built with operational amplifiers. The advantage of hardware neuron is in parallel
processing of the input data, which makes the control system faster compared with a sequential
method or pseudo-parallel processing of data. The 3Pi robot control system using a sigmoidal
transfer function or a hyperbolic tangent transfer function is proposed.

KawueBble cjioBa: mojcrcTeMa YIpaBlieHHs, HEHPOHHAs ceTh, 00yueHue Xe00a, ormepainoH-
HBIN YCHJINTEb.

Keywords: control subsystem, neural network, Hebbian learning, operational amplifier.
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MAIINMHOCTPOEHMHE

YK 539.4 (075):620.178.3

. C. JJobposonvckuii, maructpant, WxI'TY umenn M. T. Kanamnukosa (D. S. Dobrovolsky,
Master’s Degree Student, Kalashnikov ISTU)

OuneHka mnOBpeXIaeMOCTH Bajia B YCJOBUSIX MHTEHCHMBHBLIX mneperpy3ok (Evaluation of
Damage of the Shaft under Intense Overloads)

Pa3zeum npeonoswcennviti agmopom 0151 0OHOKPAMHO2O HASPYHCEHUSL MEMOO ONlsi ONpedeieHUs: Me-
CIMHBIX YRPY2ONIACMUYECKUX HANPANCEHUT NPU YUKTIUYECKOM HASPYHCEHUU 8ANA 8 YCTIOBUSX U32Uba ¢
spaujenuem. Ilpu ucnonv3osanuu memooa noayueHvl IKCNEPUMEHMANIbHbIE 3HAYEHUS NOBPEHCOAeMO-
Cmu no pe3yibmamam npo8eOeHHbIX YCMAIOCMHbIX UCTbIMAHUL MOOETbHLIX 21eMenmos éand. Onpe-
OelleHbl pacuemuble NoBPeNcOaAeMoCmuy 8 YCl08UAX UHIMEHCUBHBIX Nepecpy30K Al NPU UCNOb306d-
HUU U38ECIHO20 YNPY2020 U NPeolazaemozo YNpyeoniacmuyecko20 peueHuil 3a0a4u 0 KOHYeHmpa-
yuu Hanpaxcenui. Tlokazano, Ymo UCNONBL308AHUE YNPY2020 PeuleHUus NPUBOOUM K OYeHb OONbUUUM
HOSPEUHOCIAM PACYemHOU OyeHKu nospedxcoaemocmu. Ilpu ucnonvzosanuu npeonacaemor mMemo-
OUKU OMAUYUSL PACYEMHOLU NOBPENCOAEMOCMU OM IKCHEPUMEHMAbHOU He npesviuiaem 10 %.

The paper describes the progress in the proposed by the author method for single loading for
determining the local elastic-plastic stresses under cyclic loading of the shaft in the condition of
bending with rotation. Using this method, the experimental values of the damage are obtained on
the results of the fatigue tests of the model elements of the shaft. The estimated damages in
conditions of intense overloads of the shaft are determined by using the known elastic and the
proposed elastic-plastic solutions of stress concentration. It is shown that the use of elastic solution
leads to very large errors of the estimated damage. When using the proposed method the difference
of the estimated and experimental damages does not exceed 10 %.

KawueBble cjI0Ba: pemieHHe IIACTUYECKOM 3aa4l O KOHIICHTPAIUU IUKIMICCKUX HarpsiKe-
HUI1; TOBPEX/1aeMOCTh BaJla MPH SKCIIEPUMEHTE, YIIPYTOM H IUIACTUYECKOM PEIICHHSIX.

Keywords: solution of the plastic problem of cyclic stress concentration; damage of the shaft
under experiment, elastic and plastic solutions.

C.30-32

YK 622.673.6

E. A. Kanenmoves, kanauaat Texaudeckux Hayk, Muactutyt mexanuku YpO PAH (E. A. Kalentyev,
PhD in Engineering, Kalashnikov ISTU)

B. B. Tapacos, noxTop TexHn4eckux Hayk, mpodeccop, Mactutyt mexanuku YpO PAH (V. V. Tarasov,
DSc in Engineering, Professor, Institute of Mechanics of UB RAS)

0. B. Ily3ano6, xauauaaT TeXHUYEeCKUX Hayk, goueHT, MxI'TY umenn M. T. KamamuukoBa
(Yu. V. Puzanov, PhD in Engineering, Associate Professor, Kalashnikov ISTU)

YuciaeHHBIH aHAJIHM3 HANPSKEHHO-1e(GOPMHPOBAHHOIO COCTOSIHMSI KaHaTa mpu padoTe Ha
0s10xe (Numerical Analysis of Stress-Strain State of Rope During its Work on Block)

B pabome npedcmasnenvt pe3ynomamol 4UCIEHHO20 AHANU3A HANPAHCEHHO-0eDOPMUPOBAHHOZO
cocmosinus (HJ[C) kanama npu eco pabome na b6aoxe. [Iposeden ananus noayueHHuixX pe3yibmamos
U coenanwvl 8b1800bL O BO3MONCHOCMU NPUMEHEHUs pa3paOOMAHHOL MemoOUKY 8 NPAKMUKe UHICe-
HEPHBIX paCyemos.

The paper presents the results of numerical analysis of the stress-strain state of the rope during
its work on the block. The results are analyzed and conclusions are made about the possibility of
using the developed technique in the practice of engineering calculations.

KiioueBble cjioBa: CTANbHON KaHAT, YUCICHHBIN aHaIH3, OJIOK.

Keywords: wire rope, numerical analysis, block.
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YK 658.1.012

I'. U. Kyopssyes, kaunuaat 3koHoOMH4YecKuX HayK, AO «VkeBckuii MOT03aBOJT «AKCHOH-XOJIIUHTY
(G. I. Kudryavtsev, PhD in Economics, “Aksion-Holding” JSC)

Konnenuuu nosrydeHusi NpeMMyliecTB B YNPaBJIEHHH H3/IeP:KKAMU NPUOOPOCTPOUTETHHOTO
NpeanpusTHs NP MHOroo0pa3uu peIHKOB cObITa npoaykuun (Concept of Obtaining Benefits
in Control of Production Costs of a Device Making Enterprise at a Variety of Sale Markets)

B 0anmnoti cmamve paccmompena KOHyenyus Ynpasienus CO8PEMeHHbIM 8blCOKOMEXHOL0UYHbIM
npuUbOPOCMPOUMENbHLIM NPEONPUAIMUEM HA OCHO8E YNPAGNEHUS U30EPHCKAMU U MAKCUMATLHO
B03MOJICHOU Ousepcupurayuetl npouzsoocmea. Ha ocnose npeonoscennoii KoHyenyuu 603MONCHO
co30anue hhekmusHol MemoOUKU 0CB80EHUsL HOBbIX U30eull ¢ MUHUMU3ayuel cebecmoumocmu
npooyKyuu.

The paper considers the concept of managing the advanced high-tech device-making enterprise
based on controlling the costs and maximum diversification of production. Based on the proposed
concept it is possible to create an effective technique for mastering new items with minimized
production costs.

KawueBble ¢JIoBa: BRICOKOTEXHOJIOTHYHOE TPUOOPOCTPOUTEIBHOE MPEANIPUATHE, MCHEKMEHT,
nuBepcuUKaIUs POU3BOJICTBA, METOMKA OCBOCHUSI HOBBIX M3JICIIHUH.

Keywords: modern high-tech electronics manufacture, management, diversification of production
method, development of new products.

C.38-42

YK 004.92

A. B. Kyuyeanoe, kanauaatr TeXxHuueckux Hayk, noueHt, VokI'TY umenu M. T. KanamnukoBa
(4. V. Kuchuganov, PhD in Engineering, Associate Professor, Kalashnikov ISTU)

A. P. Caopmounos, maructpant, k[ 'TY umenn M. T. Kanamaukoa (4. R. Sadrtdinov, Master’s
Degree Student, Kalashnikov ISTU)

Jl. P. Kacumos, actiupant, Vx['TY umenn M. T. KamamnukoBa (D. R. Kasimov, Post-graduate,
Kalashnikov ISTU)

TexHoJIOrMsI AaBTOMATU3AUMHU KOHCTpyupoBaHus 3d-Mojesieid HO BEKTOPM30BaHHBIM (hOTO-
n3odpaxxenusim (Technology of automated design of 3D models from vectorized photographs)

Llenvio npeonazaemoii mexnHonocuu A61A€MCsi NOBbIUEHUE CMENneHU A8MOMamu3ayuy npoyecca
KoHcmpyupoganus 3D-eeomempuyeckux mooenel 3a cuem adgmomMamuieckol 6eKmopusayuu yeem-
HbIX U300padiceHull u yepmedicel. Imo no3eoJisem coKpamumes pymuHHvle dmansl mpyoa ousdiiHe-
pa-koHcmpykmopa. B cmamve onucanvl skcnepumenmuvl Ha npumepax KoHcmpyupoganus 3D-
2eomempuyecKux mooenell no CKAHUPOBAHHBIM ICKU3AM, A MAKHCe HA npumepe co30aHus no homo-
epagusam ¢ac u npoguns modenu 20108vl uenoseka, 001a0arowelt NOpMpemubiM CX0OCMBEOM.

The purpose of the proposed technology is to increase the degree of automation of the process of
constructing 3D geometric models through automatic vectorization of color images and drawings.
This reduces routine phases of the work of the designer-constructor. The article describes
experimental sample design of 3D geometric models from scanned sketches, and example of
creating from photographs, face and profile models of the human head with a portrait similarity.

KiroueBble cjioBa: reoMeTpUYECKOE MOJAETUPOBAHUE, aBTOMATH3allUs, BEKTOPU3ALIUS, 1[BETO-
Basi CErMEHTAIUs], KOHBEPTUPOBAHHE.

Keywords: geometric modeling, automation, vectorization, color segmentation, conversion.

C. 4345

YK 004.8:331.1

P. JI. @omunbix, xannuaat texandeckux Hayk, noueHt, MxI'TY umenn M. T. Kamamuukosa
(R. L. Phominykh, PhD in Engineering, Associate Professor, Kalashnikov ISTU)

NuXuHUPUHT B 00/1aCTH HOPMHMPOBAHHUSI TPYAa M NMOCTPOEHUS] PALMOHAIBHBIX TPYAOBBIX
npoueccos (Engineering in the Field of Labor Rating and Design of Rational Labor Processes)
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B cmamuve onucarn onvim paspabomku u 6HeOpeHust 8 NPOU3800CME0 CUCTEM HOPMUPOBAHUS MPY-
0a U NOCMPOEHUs. PAYUOHATILHBIX MPYO0BbIX NPOYECCO8 HAYUHOU wKobL «Modenuposanue cioHCHbIX
MEXHUYECKUX CUCeM», HAYYHbIM pyKogooumenem komopou seisiemcs pekmop el TY umenu
M. T. Kanawnuxosa, 00kmop mexuuueckux Hayk, npogeccop bBopuc Anamonvesuu Axumosuu.

The paper describes the experience of development and implementation of systems of labor rating
and design of rational labor processes of the scientific school “Modelling of complex technical sys-
tems”. The scientific leader of this school is the rector of Kalashnikov ISTU, DSc in Engineering,
professor Boris Anatolyevich Yakimovich.

KiawueBble ¢j10Ba: WHXUHUPUHTOBBIEC YCIIyTH, HOPMHUPOBAaHUE, HOPMBI BPEMEHH, OCpeXINBOC
MIPOU3BOJICTBO, IJIAHUPOBAHUE TIPOM3BOJICTBA, aBTOMATU3HPOBaHHbIe cucTembl, otepu, CAIIP TIT
«JIuneiika», UC.MukpoHopma, padprka IMUTAIIMA TTPOIIECCOB.

Keywords: engineering services, rating, time rating, lean production, production planning,
computer-aided systems, losses, CAD for manufacturing processes “Lineyka”, Micronorm IC,
process imitation works.

C. 46-51

N3MEPUTEJIbBHAS TEXHUKA

YK 004.357+681.518.3

A. IO. Boosun, xKanauaat TeXHUUECKUX Hayk, AoueHT, VbxI'TY umenu M. T. Kanamnukosa (4. Yu.
Vdovin, PhD in Engineering, Associate Professor, Kalashnikov ISTU)

E. M. Mapkos, xaununat texundeckux Hayk, kI TY umenu M. T. Kanamnaukosa (E. M. Markov,
PhD in Engineering, Kalashnikov ISTU)

A. B. Maxcumosa, crynentka, xI['TY mmenn M. T. KamammuukoBa(4. V. Maksimova, Student,
Kalashnikov ISTU)

A. H. Iloxywes, cryaear, UxI'TY umenn M. T. KamammukoBa (4. N. Pokushev, Student,
Kalashnikov ISTU)

Co3naHne Ha OCHOBe 3BYKOBO# IJIAThl MMUTATOPA CUTHAJIOB ONTHYECKUX AATYUKOB aBTOMAa-
TH3MPOBAHHON CHCTEMBI UIs1 ONpeAeeHUs] BHemIHe0aummcTHYecknx napamerpos (Creation
of Automated System for Determining the External Ballistics Parameters Based on the Sound
Card of Signal Imitator for Optical Sensors)

Cmamus noceésawena paspabomke Ha OCHO8e CMAHOApMHOU 38yKogou naamvl [IK-umumamopa
CUCHANI08 ONMUYECKUX OamuuKo8, NPUMEHAEMbIX 8 CUCeMax onpeoeileHus eHewHeOaLIUCmMuie-
CKUX NApamempos, u CO30aHuio COOMEemcmeayoue20 npopammHo20 obecnederus.

The article is devoted to development of a PC signal simulator on the basis of a standard sound
card for optical sensors used in systems for determining the external ballistics parameters and to
creation of the appropriate software.

KiroueBble ¢10Ba: UMUTATOpP CUTHAJIOB, 3BYKOBAs IUIaTa, ONTUYECKUN JATUYMK, BHEIITHSS Oau-
JUCTHUKA, aBTOMATHU3UPOBAHHAs CUCTEMA.

Keywords: signal simulator, sound card, optical sensor, external ballistics, automated system.

C. 52-55

YK 616-7(045)

K. C. Cmpoxanes, maructpant, Ux['TY umenn M. T. KanamnuxoBa (K. S. Strokanev, Master’s
Degree Student, Kalashnikov ISTU)

A. B. Kopobeiinukos, kauauaat texundeckux Hayk, MxI'TY umenu M. T. Kanamuukosa
(A. V. Korobeynikov, PhD in Engineering, Kalashnikov ISTU)

B. A. Cmenanos, xanaunat texundeckux Hayk, VbkI'TY umenn M. T. Kanammnukosa (V. A. Stepanov,
PhD in Engineering, Head of Laboratory of the Department “Devices and methods of measurement,
control and diagnosis”, Kalashnikov ISTU)



Cucrema ¢oromieTu3Morpaguu no BUIeON300paKeHUIO JIULA ¢ HCNO0JIb30BaHUEM JHiIepoBa
ycuiienusi (System of photoplethysmography by face video image with applying the Euler
magnification)

Paccmampusaemcsa cucmema gpomonnemusmocpaguu no 6udeouzobpadceHuro auya yenosexa.
Obochosvieaemces akmyaibHOCHb PA36UMUs CPEOCME MeOMeXHUKU HA OCHOBe (OmMONIemusmo-
epaguu. Onucana paspabomanHas cucmemad, COCmMoaAwas U3 NOOCUCmeM. evloesenus obnacmu Ha
8UOeOoU300padiceHUU, NPedoOPadbOmMKU BUOCOU30OPANCEHUS. U PeSUCPAYUU CUSHALA NYTbCOSPAM-
mbl. J{ns npedobpabomru 6udeo Ucnonb3yemcs Jiieposo YCuieHue, Ymo CyuecmeeHHo noguluiaem
Kayecmeo pe2ucmpupyemozo CUSHAA NYIbCOCPAMMbL.

The system of photoplethysmography by human face video image is considered. The urgent
matter of developing the means of medical apparatus based on photoplethysmography is
substantiated. The developed system is described, which consists of sub-systems: selection of the
area of the video image, preliminary processing of the video image and registration of the signal by
a pulsogram. For preliminary processing of the video image the Euler magnification is applied,
that increases significantly the quality of the registered signal of the pulsogram.

KawueBble ciaoBa: dotoruieTusMorpadusi, BUICON300paKEHUE JIUIA, DIIICPOBO YCUICHUE BU-
7Ie0, MyJIbCOoTrpamMmma.

Keywords: photoplethysmography, face video image, Euler magnification of video image, pulsogram.

C.56-59

YK 623.546

A. II. Yynaxun, naxeHnep-koHCTpykTop I kateropun, Hu>kHETaruiabCKMi HHCTUTYT UCIIBITAHUS Me€-
tamoB (A. P. Chupakhin, Design Engineer, Federal state enterprise "Nizhny Tagil Institute of
Metal Testing")

MojaenupoBaHue JBH:KEHUS ONTHYECKOH CHCTEMBI CJEKeHHsI 32 JIeTAIUM NPSIMOJIUHEHHO
o0bexTOoM M3MepeHus (Simulation of Motion for Optical System of Tracking a Straight-line
Flying Object of Measurement)

Ilpeocmasnena mamemamuyeckas mooeib, ORUCHIBAIOWAST pAOOMY NOBOPOMHOU NAAM@POPMbL
suOeopezucmpupyroujeli. cucmemsl, cieosaweli 3a NPAMOIUHeluHbIM 08udxceHuem doenpunaca. Ciue-
oAWas cucmema NpeoOHA3HA4eHa 0N pecUcmpayuu U Nociedyiouleco UsMepeHus 6HeuHempaex-
MOPHBIX NAPAMEMPO8 U30eNUll NPU NPOBEOeHUU NOTUSOHHBIX uchvimanuil. Ilonyuenvl gvipasicenus,
CBA3bIBAIOUUE OCHOBHLIE KUHEeMamuiecKue napamempvl O8UNCEHUs NAAM@POpMbl C KIHOUesbiMU
MPAEeKMOPHbIMU XAPAKMepUCmuKamu oovexma usmepenus. Ilpu moodenuposanuu paccmompensi
CYYaU Credcenuss 3a 00beKmamu, OBUNCYWUMUCS 8 8030VUHOLL cpede U 8 YCI0BUAX, KO20d GIUHU-
eM Ccpeobl MONCHO NpeHebpeUb.

The paper presents the mathematical model describing the operation of a rotary platform of a
video recording system that tracks the linear motion of munitions. The tracking system is designed
for registration and measurement of trajectory parameters of items when conducting field tests. The
expressions are obtained linking the main kinematic parameters of motion of the platform with the
basic trajectory characteristics of the object of measurement. Simulation process involved the cases
of tracking objects moving in air and in conditions when the influence of the environment can be
neglected.

KiioueBble ¢JIoBa: MOJIEIb, ONITUYECKAS PETHCTPAIS, UCTIBITAHUS.

Keywords: model, optical detection, tests.

C. 60-63

YK 621.396.6

K. B. Hluwarxos, kaumuaar gusuko-maremarndeckux Hayk, VOk['TY umenu M. T. Kamamaukosa
(K. V. Shishakov, PhD (Physics and Mathematics), Kalashnikov ISTU)

M. A. bBoapwunos, xanaupar texHudeckux Hayk, VDKI'TY wumenn M. T. KanamnukoBa (M. A.
Boyarshinov, PhD in Engineering, Kalashnikov ISTU)
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1. B. Kapasaes, aciupant, VIxI'TY umenn M. T. Kanamnukosa (P. V. Karavaev, Postgraduate,
Kalashnikov ISTU)

A. C. bamypun, acnupant, WxI'TY umenn M. T. KanamnukoBa (4. S. Baturin, Postgraduate,
Kalashnikov Izhevsk State Technical University)

A. B. Cagenves, NTOKTOp TEXHUUECKUX HaykK, nmpodeccop, OAO «CapanyiabCKkuii paano3aBoi»
(4. V. Saveliev, DSc in Engineering, Professor, General Director of JSC “Sarapul Radioworks”)
Mertoauka pacyera paauoJuHui mMexay asymsi anteHHamu (Methodology of Calculation of
Radio Links Between Two Antennas)

Paboma nocsswena memoouyeckum 0npocam paciema paouosuHull ¢ WupOKONOIOCHbIMU AH-
meHHamu 015l Kopomkoeonoso2o (KB) u ynempaxkopomxosonnosoeo (YKB) ouanazonos.

CunbHoe YKOpoueHue ammeHH, CEi3aHHOe C Y8eIUYeHUeM WUPUHBL NOTOCHL, CONPOBONCOACHCS]
Pe3KUM YXyouleHuem ux Co2naco8amus ¢ aHmeHHo-GuoepHvimM mpakmom. Mcnonvzoeanue cneyu-
ATLHBIX COCNACYIOUUX YCIPOLICTE NO3605em YIYUUWUMb CO2NACOBAHUE AHMEHH C MPAKMOM, 0OHA-
KO Ha npakmuke npugooum K cyujecmeenromy yxyouenuio KI1J[ anmenn.

Paccmompenue ceazannvlx ¢ smum meopemuieckux 60npocos u hopmuposanue HeooxXo0UMblx
PACUEemHbIX MEMOOUK AGNAEMCS YEblo U NPAKMUYECKUM pe3yIbmamom HACmoswel cmamou.

The article is concerned with methodological issues of analysis of radio links with broadband
antennas for shortwave and ultra-shortwave bands.

Extension of the bandwidth related with significant reduction of antennas is followed by the
breakdown of their connection with antenna-feeder path. Application of special connecting devices
enables the antenna-path connection improvement, although in practice it causes a significant
antenna factor reduction.

Consideration of theoretical issues associated with analysis and development of calculation
methods is the object and the practical result of the present article.

KawueBble c10Ba: aHTCHHA, PAJUOIHHUS, KOOPPHUIMEHT YCUICHNUS, JHarpaMMa HalpaBIeHHO-
CTH, TIOJISIPU3AITHSL.

Keywords: antenna, radio link, gain, directional pattern, polarization.

C. 64-67

HAYKH O 3BEMJIE

YK 502.656

B. A. Anekceeg, TOKTOp TeXHHYECKUX HayK, nmpodeccop, VkI'TY umenn M. T. Kanamuukosa
(V. A. Alekseev, DSc in Engineering, Professor, Kalashnikov ISTU)

/. H. llynvmun, couckarenb, WxI'TY umenu M. T. Kanamnukosa (D. N. Shulmin, PhD Applicant,
Kalashnikov ISTU)

MoneaupoBanue OIEHKH 0e30MACHOCTH HA MPOMBIILIEHHBIX 00BbEKTAX NPHU aABAPUIHBIX
cOpocax (Simulation of Safety Assessment for Industrial Facilities in Emergency Discharges)

Paccmampusaemcsa npobrema coOpoca cmoyHvIX 600 HA NPOMBIUIEHHBIX NPEONPUAMUAX NPU
XpaHeHuu, HAKONJIeHUU 8PeOHbIX euecms, 00pa3yIWUXCs 8 pedxcume 6e3a8aputiHou pabomuol U npu
B03HUKHOBeHUU asaputinoti cumyayuu. [Ipusedenvl npumepvl MOOeIUPOBanUs oyeHKu Oe30NnaACcHO-
Ccmu NPOMBIUUIEHHO20 00beKMmA.

The paper considers the problem of wastewater discharge at industrial enterprises during
storage and accumulation of harmful substances resulting in trouble-free operation mode, and in
case of emergency. Examples of simulating the safety assessment for industrial facilities are given.

KawueBble cj10Ba: 0e30MacHOCTh MPOMBIIIIICHHOTO 00BEKTa, CTOYHBIC BOJIbI, aBApUIHBIE BBI-
OpOCHI, ONMCAaHUE CUCTEM OE30MaCHOCTH.

Keywords: industrial facility safety, waste water, emergency discharge, description of safety
systems.

C. 68-72



YK 622.011.43

A. K. Pvicbaesa, KaHauiaT TEXHUYECKUX HayK, aCCOLMMPOBAaHHBIA npodeccop, Kazaxckas romaos-
Hasi apXWUTEKTypHO-cTpouTenbHas akanemust (A. K. Rysbayeva, PhD in Engineering, Associate
Professor, Kazakh Head Architecture and Construction Academy)

H. K. Monoakynosa, crtapummii npenogasateinb, Vccbik-Kybckuii rocy1apcTBEHHbBIN YHUBEPCUTET
umenu K. TeinbicranoBa, Keipreisctan, r. Kapakon (N. K. Moldakunova, Senior Lecturer, Issyk-
Kul State University n.a. K. Tynystanov, Kyrgizstan)

A. C. Maxanoea, npenogaBatenb, Ka3axckuil rocy1apCTBEHHbBIN KEHCKUN NMEAaroruyeckuil yHH-
Bepcutet (A. S. Makhanova, Teacher, Kazakh State Women's Pedagogical University)

P. b. baiimaxawn, NOKTOp TEXHUUYECKUX Hayk, mpodeccop, Kazaxckuii rocynapcTBeHHbBIN KEHCKUI
nemarormueckuii yausepcurer (R. B. Baymakhan, DSc in Engineering, Professor, Kazakh State
Women's Pedagogical University)

HoBasi KOHCTPYKIUS cesie3alllMTHON NJIOTHHBI HAKJIOHHO-CJIOUCTOr0 CTPOEHUS M MCCJIe0Ba-
Hue ee aedopmanmnonHoii ycroiiunmBoctu (New Design of the Mud Dam of the Oblique
Layered Structure and Research of its Deformation Durability)

B Oannoii cmamve paccmampusaromes 60npocsl paspabomru Ho80U GbICOKONPOUHOU KOHCHPYK-
Yuu cene3auumHol NIOMUHbL, KOMOPAs OCHO8AHA HA NPUMEHEHUU OObIYHbIX MECMHbIX 2eomamepua-
7106 MUna 2pyHm, necku, Kamuu, ujebers, pazopodieHHble pasiuiHo2o pooa copHvle NOpooblL U M. O. 8
couemanuu ¢ 2e0CUHMEeMUYECKUMU MAMEPUATAMU, KOMOPAsl 03600UNCSL HAKTIOHHIMU CTOAMU.

B pabome npeonosicena mexnonocus ee 6036e0eHusi mpaneyuesuoHol 6 NonepeyHom cedeHuu
NJIOMUHbL HAKIOHHBIMU CNOSAMU U3 2€0CUHMEMUKO8 U PACUemHdas MOOelb UCCIe008aAHUS HANPSI-
HCEHHO-0ePOPMUPOBAHHO20 COCMOSHUA MAKOU CPeObl CIONCHO20 HEOOHOPOOHO20, HAKIOHHO-
CTIOUCMO20 AHUZOMPONHO20 CMPOEHUs. AHAnu3amu pesyabmamos UcCCie008aHull 00KaA3bl8aemcs,
umo npeonazaemas KOHCMpPYKYusi NIOMUHbL, 803600UMAsL HEOOHOPOOHBIMU HAKIOHHBIMU CLOAMU C
BKNIIOYEHUAMU 20CUHMEMUYECKUX MAMEPUAN08, ABNAeMCs HAMHO20 YCcmouyusee Ha 0ehopmayuio
0CA0KO8 NO CPABHEHUIO C UMEIOWUMUCA KOHCIMPYKYUAMU, MPAOUYUOHHO BO3800UMbBIMU 20PU3OH-
MATbHLIMU CLOAMU.

The paper considers the questions of developing a new high-strength mud dam which is built as
an oblique layered structure based on applying usual local geologic materials like soil, sand,
stones, breakstones, different shattered rocks and so on in combination with geosynthetic materials.
The paper also presents a technology for constructing a trapezoid dam in cross section by oblique
layers using geosynthetic materials, and a calculation model of investigating the stress-strain state
of this complex non-homogeneous oblique layered anisotropic construction. Analysis of
investigation results shows that the proposed design of the dam constructed as non-homogeneous
oblique layers with inclusions of geosynthetic materials is much more stable for sediment
deformation as compared with the available structures built traditionally as horizontal layers.

KaoueBble ¢jioBa: aHU30TPOMUS, TPYHT, METOJI, paCUeT, IUIOTHHA.

Keywords: anisotropy, soil, method, calculation, dam.

C.73-77

YK 550:622.276(479.24)
C. LI oenvi Canaxoe, KaHAUJAT Ie€0JIOTO-MUHEPAIOIMUECKUX HAayK, MUHUCTEPCTBO 3KOJOTUU U
MPUPOIHBIX pecypcoB AzepOaiimxanckoil Pecriyonuku, HannonansHas reojorndyeckas ciyxoa
(S. Sh. Salakhov, PhD (Geology and Mineralogy), Ministry of Ecology and Natural Resources of
Azerbaijan)
TepMmaJibHbIe BOBI iV TOPU30HTA NPOAYKTHBHOI TOJIIIH OMHA-ToycaHCKol Myababl (Thermal
water of the IV level of productive thickness of Bina-Hovsan Trough of Azerbaijan Republic)
Ilo ghopmuposanuro u 2ene3ucy mepmarbHuIX 600 MEPPUMOPUS UCCIEO08ANHULL OUEHb CIONCHAA.
I'nybunnvle pasznomsl ucparom OCHOBHYIO PONb 8 YCMAHOGIEHUU MEPMOOUHAMUUECKO20 PeHCUMA
HeQhMAHbIX, 8 MOM YUCTIe MUHEPATLHBIX, NPOMbIULIEHHBIX U MEPMATbHBIX 800 8 ANUEPOHCKOM NOTY-
ocmpose. buna-I oycanckas mynvoa AnuiepoHcKko20 noryocmpo8a 0A8HO IKCHILYAMUPYEnCsl 8 Yelax
000bIuY He(hmu u 2asza.



Kpome smoeo, na smoii nowaou pacnpocmpanenvl npoMbluLIeHHble U MePMAbHble 800bl. [103momy
8 3anaoHom Oopmy mynbObl ObLIU NPOBEOEHbI 2UOPO2eON02UYECKUe UCCTIe008aHus. B pezynbmame npoge-
OeHUsl OMKa4eK paccuumanbl OCHOBHbIE 2UOPOOUHAMUYECKUEe NApAMempbl. 0edum, cmamuyeckue u Ou-
HamuuecKue yposHu, Nbe30nPoBOOHOCMb, KOIpghuyuenm npoeooumocmu, memnepamypa u op.

Ilo pesynvmamam npo8eodeHHbIX cUOPO2eON0SULECKUX PADOM ObLIO PEKOMEHOOBAHO NPOOOINCEHUE
pabom na 1V copuzonme npodykmugnot moawu buna-I oycanckou mynvobl 8 3a8UCUMOCU OM NILO-
waou u 2nyouH.

On the base of investigations, farming and genesys of thermal water are very complicated. The deep
faults has the main role in thermodynamic mode of oil water, including mineral, industrial and thermal
water of the Apsheron peninsula. Bina-Hovsan Through of the Apsheron peninsula has long been
exploited for extraction of oil and gas. Beside, thermal and industrial waters are widespread on that area.
For this reason on the west edge of the Through hydrogeological investigations have been carried out. As
a result of these investigations the main hydrodynamic parameters have been calculated: discharge, static
and dynamic levels, piezoconductivity, conductivity factor, temperature, etc. On the base of results of
hydrogeological investigations, it has been recommended to continue hydrogeological works at the IV
level of the productive thickness of Bina-Hovsan Through depending on the area and depths.

KuroueBble cjioBa: ypoBeHb, TEMIIEPATYpa, CTPYKTYpa, IIyOuHa, NEPCIEeKTUBA, AMHAMUYECKUN
YPOBEHbB, TJIMHA, HE(PTh, CYTKH.

Keywords: level, temperature, structure, depth, perspective, dynamic level, clay, oil, 24-hour
period.

C. 78-80

YK 004.932

M. B. Teneecuna, kanaunat texandeckux Hayk, Wbk TY umenn M. T. Kanamnukosa (M. V. Telegina,
PhD in Engineering, Kalashnikov ISTU)

U. M. HAunuxos, nokrop texanueckux Hayk, k[ TY umenu M. T. Kanamnukosa (I. M. Yannikov,
DSc in Engineering, Professor, Kalashnikov ISTU)

ABTOMATH3HPOBAHHAS CHCTEMa OMNpede/ieHHs] BHAA W CTENEeHU MOBpPexIeHUs1 0M000beKTa
(Automated system for determining the type and extent of biological object damage)

C yenvio asmomamusayuu npogeoenuss OUOMOHUMOPUH2A NPeOdla2aemcs A8MoMamu3UpOBaAHHAs.
cucmema onpedeyieHusi cmeneHu u opmul nogpedicoeHusi buoodbvekmos. llpuseden ancopumm pa-
bombl cucmemvl U pazpadomantvie A8MOPAMU NPABULA ONpedeieHUss PopMbl NOBPENHCOECHULL.

In order to automatize the biomonitoring process, it is proposed to use the automated system for
determining the extent and form of biological object damage. The algorithm of the system operation
and rules for determining the form of damages developed by the authors are presented.

KioueBble cj10Ba: OMOMOHUTOPHHT, U300payKeHUE, CETMEHTAIMsA, SKCTEHTHAsT MOJENb, ¢opMa U
CTETICHb TIOBPESXKICHUS OMOO0OBEKTOB, ITPABHJIA.

Keywords: biomonitoring, image, segmentation, extent model, form and extent of biological
object damage, rules.

C. 81-84

VK 69.003.13

B. B. Typuun, xauguaatr texanueckux Hayk, k[ TY umenn M. T. Kanamnukosa (V. V. Turchin,
PhD in Engineering, Associate Professor, Kalashnikov ISTU)

T. H. Hsanosa, maructpant, xI'TY umenu M. T. Kanamnukosa (7. N. Ivanova, Master’s Degree
Student, Kalashnikov ISTU)

JI. B. FO0una, xaugunat texuudeckux Hayk, k[ TY umenu M. T. Kanamnvkosa (L. V. Yudina, PhD
in Engineering, Kalashnikov ISTU)

3akpenuieHue JiecCOBBIX MPOCA0YHBIX TPYHTOB B yciaoBHAX cyabdaTHol arpeccun (Fixation
of Loess Subsiding Soils under Sulfate Exposure)
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B cmamve paccmampusaromcest npobemvl, ces3aHHbIE ¢ HEOOX0OUMOCHbIO YEeIUdeHUs: Hecyuyell
CNOCOOHOCMU CYWeCmBYIOWUX C8AUIHBIX OCHOBAHUU, PACHOLONCEHHbIX HA NPOCAOOUHBIX NECCOBbIX
epynmax. Bolnu uccnedosanvi guzuxo-mexanuueckue xapaKkmepucmuku epyHma Ojisi npeoopasoea-
HUSL €20 CMpOUmenbHbix ceolicme. lIpednodxcen memoo ycunenus, 00ecnedusarwuii OanibHetuyo
bezonacHyro skcnayamayuio 30anus. Paccuumanvl HeobOxooumbvle mexHoiocuyecKue u KOHCMpYK-
MueHvle napamempsl uHbeKyuposanus. Paspaboman npoexm ycunenus ynoamenmos u epyHmo-
8020 OCHOBAHUSI.

The paper considers problems related to necessity of increasing the carrying capacity of existing
welded foundations located on loess subsiding soils. Physical and mechanical properties of the soil
have been investigated for transformation of its construction properties. The reinforcement method
providing the further safe operation of the building is proposed. Necessary manufacturing and
layout parameters of injecting have been analyzed. The project of reinforcing the foundations and
soil basement has been developed.

KawueBble €j10Ba: XUMHUYECKOE 3aKPCIUICHUE TPYHTOB, IIEMEHTAIIMS, CHJIMKATU3AIUS, CYIlb-
(daTtHas KOppo3wusl, CyIb(PATOCTOUKOCTS.

Keywords: chemical fixation of soils, cementation, silicification, sulfate corrosion, sulfate resis-
tance.

C. 8591

YK 504.06:004

U. M. HAunuxos, nokrop texandeckux Hayk, k[ TY umenu M. T. Kanamnukosa (I. M. Yannikov,
DSc in Engineering, Professor, Kalashnikov ISTU)

M. B. Tenecuna, xannunat texandeckux Hayk, k[ ' TY umenu M. T. Kanamuukosa (M. V. Telegina,
PhD in Engineering, Kalashnikov ISTU)

H. A. Jlamvinosa, maructpant, VDKI'TY umenn M. T. KanmammnwukoBa (I. A. Latypova, Master’s
Degree Student, Kalashnikov ISTU)

OcHoBHBIE 3Tanbl Pa3padoTKU NMACMOPTOB 0€30MACHOCTH TEPPUTOPHUI ¢ MPUMEHEHHWeM HH-
¢popmannonnsix TexHosoruii (Milestones of developing the data sheets for territory safety
with applying the information technologies)

B cmamwve onucanvl smanvl pazpabomxu nacnopmos 6e30nacHocmu meppumoputl ¢ npumeHe-
HUuem QYHKYUOHANbHO20 MOOenuposanus busnec-npoyeccos. Ocobo ommeveHa poiv uHGopmayu-
OHHBIX MEXHONI02UU 8 NOOOePICKe NPOYecca AHAIU3d PUCKA YPE38bIUAUHBIX CUMYAYUL NPUPOOHO20
U MEexXHO2EHHO20 XapaKmepa npu papadbomke cmpameu Ynpagienus meppumopusimu 8 yCio8usx
Upe36blUaHbIX CUMYAYULL.

This article describes the stages of developing the data sheets for territory safety using
functional modeling of business processes. It highlights the role of information technologies in
support of the process of risk analysis for natural and man-made disasters in development of the
territory management strategy in emergency situations.

KawueBble ci1oBa: nacrnopra 0€30MacHOCTH TeppUTOpHi, (DYHKIIMOHATEHOE MOJICTUPOBAHUE, WH-
(dhopmarmonnsie TexHosoruu, meroaosiorust IDEF.

Keywords: MSDS area, functional simulation, information technology, IDEF methodology.

C.92-96

JHEPI'ETUKA

YK 662.76 (045)

B. H. /ludenxo, NOKTOp TeXHHYECKUX Hayk, npodeccop, k[ TY umenn M. T. Kamamnukosa
(V. N. Didenko, DSc in Engineering, Professor, Kalashnikov ISTU)

E. M. Kawun, UxI'TY umenn M. T. Kanamnukosa (E. M. Kashin, Kalashnikov ISTU)

U U. Axmaouwun, maructpant, k' TY umenu M. T. Kanamnukosa (1. 1. Akhmadishin, Master’s
Degree Student, Kalashnikov ISTU)
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DHepreTuvecKue acCneKThl MOJHOTO NMEePEeB0/Ia KOTJI0arperaToB ¢ NPUPOJAHOIO HA TeHePaTop-
bl ra3 (Energy Aspects of Complete Transmission of Boiler Generators from Natural to
Generator Gas)

Cmambs noceéawena 0630py ocobeHHocmel 3amMenbl RPUPOOHO20 2a3d 2eHepaAmOpPHBIM, NOJY-
Yaemo2o 6 2a302eHepamopax NpPsamMou, 0OPAWEeHHOU CXeM U 2a302eHepamope pPOomopHO20 MUNd.
Ananusupyemcs 3a8UcCuMOCmb KOAUYECMBA 2A302eHepamopo8 Om Ux dIHepeemuyeckux xapaKxmepu-
CMUK.

The paper is devoted to review of features for substitution of natural gas by the generator one,
obtained in gas generators with the direct and reverse schemes and in rotor gas generators. The
dependence of the number of gas generators from their energy parameters is analyzed.

KawueBble €j10Ba: TeHEPATOPHBINA ra3, KOJUYECTBO Tra30reHepaToOpOB, MpsMas cxema ra3ugu-
Kallu¥, ra30reHepaTop POTOPHOTO THUIIA.

Keywords: generator gas, number of gas generators, direct gasification scheme, rotor gas gen-
erator.

C.97-102

JJIs1 OBCY/KAEHUSA

YK 332.14

P. A. I'anuaxmemos, nOKTOp SKOHOMUYECKUX HaykK, mpodeccop, UxI'TY umenn M. T. Kamamau-
koBa (R. A. Galiakhmetov, Doctor of Economics, Professor, Kalashnikov ISTU)

A. U. Kopuyrog, TOKTOp TeXHUYECKUX HaykK, nmpodeccop, kI TY umenn M. T. Kanamraukosa
(4. I. Korshunov, DSc in Engineering, Professor, Kalashnikov ISTU)

Oprasnu3zannoHHOe U HOPMATHBHO-TIPABOBOE OfecneyeHHe NHHOBALIMOHHOI /1eATEJHLHOCTH B
poccuiickoii genepanun (Organizational and Legal Support of Innovations in the Russian
Federation)

B cmamve paccmampuearomces opeanuzayuoHHble OCHOBbI, HOPMAMUBHO-NPABo8as 6asa u oc-
HOBHble NOHAMUSL, Onpedensiowue yeu, 3a0aiu, CYWHOCMs 1 NEPCReKmusbl U 6a308ble MEXaAHUIMbl
UHHOBAYUOHHOU deamenvHocmu 8 Poccutickoii @edepayuu.

The article examines organizational principles, legal framework and basic concepts that define
the goals, objectives, nature and prospects and the basic mechanisms of innovative activity in the
Russian Federation.

KiroueBble cjIoBa: MHHOBAIIMM, WHHOBAIIMOHHAS JEATEILHOCTh, WHHOBAIIMOHHAS MOJUTHKA,
WHHOBAaIlMOHHAs aKTUBHOCTh, MHHOBAIIMOHHAS! HH(PACTPYKTYpa, MHHOBAIIMOHHBIN MPOEKT, HOpMa-
TUBHO-TIpaBOBas 0asa.

Keywords: innovation, innovation policy, innovation activity, innovation infrastructure, innova-
tive design, regulatory and legislative framework.

C. 103-106
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