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MATEMATHUKA 1 MEXAHUKA

YK 004.891

B. A. Anexcees, DOKTOp TEXHUYECKHX HaYK, Mpodeccop, YUEHBIH ceKpeTapb, MKeBckuil rocyJapCTBEHHBINH TEXHU-
yeckuii yauBepcuteT (V. A. Alekseev, Doctor of Technical Sciences, Professor, Izhevsk State Technical University)

P. U. Annuxos, acnupant, VKeBCKUI TOCYJapCTBEHHBIN TexHUUecKnit yHUBepcuteT (R. I. Yannikov, Postgraduate
Student, Izhevsk State Technical University)

H. C. Pewemnuxosa, crynenTka, VIXKeBCKHH TOCYHapCTBEHHBIH TexHWUYecKHi yHuBepcuteT (N. S. Reshetnikova,
Student, Izhevsk State Technical University)

Onenka 3xoHOMUYECKOH 3 (PEKTHBHOCTH NPOEKTOB COBMECTHOIO OCYIIECTBJICHMS C y4eTOM IOrpELIHO-
ctu BXoaHbIX AaHHbIX (Estimation of Economic Efficiency of Joint Implementation Projects Taking into Ac-
count the Input Data Error) — C. 5-12.

Paccmampusaemces cneyuanuzupoeannas cucmema OyeHKu IKOHOMUHECKOU IPhexmusHocmu npoekmos 8 pamkax
Kuomckoeo npomoxona. Ilpusedenvr kpumepuu oyenKu sKoHoMudeckou sggexmusnocmu. Bvisedenv popmynsl pac-
yema nozpeuiHocmu nokazamenei ghgexmusHocmu npoekmos. Paccmompenul apuanmul CpasHeHUs HPOEKMo8 8 Ciiy-
yae nepeceuenusl NOJY4eHHbIX UHMEPEAN06 603MOJCHbIX SHAYEHUL KpUumepues

The specialized system of a cost-performance estimation of Kyoto projects is considered. Criteria of economic effi-
ciency estimation are given. Formulas for the efficiency indicators error calculation are deducted. Variants of projects
comparison in case of crossing of the received intervals of criteria possible values are considered

KnioueBblie cioBa: KHOTCKHMIT IPOTOKOJ, NMPOEKTHl COBMECTHOTO OCYLIECTBJIEHMS, dKOHOMHUYECKas 3(QeKTHB-
HOCTb, KPUTEPHH, TOTPEIITHOCTD

Keywords: the Kyoto Protocol, joint implementation project, economic efficiency, criteria, error

YK 519.635

E. B. Bemuanun, actiupanr, xadeapa «Bpiciias maremarukay, MkeBcknil rocy1apCTBEHHbIH TEXHUYECKUH YHUBED-
curet (E. V. Vetchanin, Postgraduate, Izhevsk State Technical University)

B. A. Tenenés, moxTop Pu3MKO-MaTeMaTHYECKUX HayK, mpodeccop, kadenpa «Bricmas mMaTtemaTukay, VbkeBckuid
rOCyapCTBeHHBIN TexHu4eckuil yHuBepcureT (V. A. Tenenev, Doctor of Physical and Mathematical Sciences,
Professor, Izhevsk State Technical University)

Pacuer BHYTpeHHHX Te4YeHHH B IMMPOKOM auama3oHe umucea Maxa (Simulation of internal flows over a
wide range of Mach number) — C. 12-18.

Paccmompenvr uucnennvie memoovl peuteHus ypasHeHull 2a300UHAMUKY 8 wupokom ouanazone uucen Maxa. Ha
0CHO8e peuieHus K8a3uoOHOMEPHOU 3a0adu nposedeH CPASHUMENbHBII AHAU3 08YX 2PYRN MEMO008. npedodyCciosnu-
8aHUA YUCTIEHHOU cXeMbl U Memoo Koppekyuu noas oasnenus. Ilonyuenvl pe3yibmamul pacyema 0CecumMmempuytbx
meueHul 8 00IACAX CILONCHOU POPMbL C UCNONb308AHUEM MEMOOa NPed0OyCl08IUBAHUSL.

Numerical methods for gas dynamics equation solving over a wide range of Mach number are discussed. Compara-
tive analysis of two groups of methods such as preconditioning and pressure-correction method for simulation of quasi-
one-dimensional flow is made. Results of axially symmetric flows simulation in complex domains with use of precondi-
tioning are obtained.

KaroueBble cioBa: npenoOyciIoBIMBaHUE, METO KOHEYHBIX OOBEMOB, CXeMa pacIleIUIeHHs] BEKTOpa [IOTOKa, Me-
TOZ KOPPEKLUH aBJICHU, Fa30{HHAMHKA

Keywords: preconditioning, finite volume method, flux-splitting scheme, pressure-correction method, gas dynamics

YK 51-74+624.04+519.673

M. JI. Heanos, acnupant, VbKkeBCKUil TOCYIapCTBEHHBIN TexHUUeckuil yausepcureT (M. L. Ivanov, Postgraduate
Student, Izhevsk State Technical University)

Mopenp pa3pylieHMsi YNPYroxpymkoro MaTepuaja NHpH CJI0KHOM HampsikeHHoM coctossHun (Model of
Elastic-Brittle Fracture of Material in Complex Stress State) — C. 19-24.

Paccmompena mamemamuueckas mooenv paspyuieHus ynpyeoxXpynko20 Mamepuaia npu CIOHNCHOM HANPANCEHHOM
cocmosHuU, HeoOX00UMas: Oia IPPeKMuUEHO20 NPOUHOCMHO20 AHAIUZA NPOCMPAHCTNEEHHOU CUCEMbL CINPOUMENLHO2O0
COOPYAHCEHUSL.

The mathematical model of destruction of an elastic-fragile material in a complex stress state is considered. The
model is intended for effective load-carrying analysis of a building construction spatial system.

KiroueBble cj10Ba: CTPOUTENIBHBIE COOPYIKEHHUS, Pa3pyLIeHHE YIIPYTOXPYIKUX MaTepHaIoB

Keywords: building construction, destruction of elastic-brittle material



YK 51-74+624.04+519.673

M. JI. Heanos, actiupanrt, MoxeBckuil rocyJapcTBEHHbIH TexHHUYeckuil ynuepcuret (M. L. Ivanov, Postgraduate
Student, Izhevsk State Technical University)

A. A. /lbibpun, HauaNIbHUK JeTiapTaMeHTa yIpaBlieHHUs: HHBECTUIIMH u cTpouTenbeTBa, OAO «l'a3npom» (Mocksa)
(4. A. Dybrin, Head of the Investment and Construction Department of JSC Gazprom)

Pa3zpadoTrka W 4YHC/IeHHasl peaju3aldsi MaTeMaTHYeCKOW MOJeJU TNPOCTPAHCTBEHHON CHCTEMBbI «31aHHe
— (pynaamenT — ocHoBaHue» (Development and Numerical Implementation of Mathematical Model of “Building-
Foundation-Ground” Spatial System) — C. 24-35.

Paccmompena 6azoeas mamemamuyeckas MoO0enb Onsi NPOYHOCHMHO20 AHAIU3A NPOCMPAHCIMEEHHOU CUCTEMbl
«30anue — Qynoamenm — ochosanuey. s YUCIEHHOU Peanu3ayuy MameMamuieckou MoOenu NPUMeHer al2opumm,
OCHOBAHHBLIL HA MEMOOE KOHEUHBIX INEMEHMOS.

The basic mathematical model for the strength analysis of the “building-foundation-base” spatial system is consid-
ered. The algorithm based on of finite element method is applied to the numerical realization of the model.

KaroueBble ci1oBa: cucrema «31anue — pyHJaMeHT — OCHOBaHHUEY, MOJCIIMPOBaHUE

Keywords: “building-foundation-ground” system, model

YAK 519.863

E. 1. Ilonosa, crynentka, V>keBCKUi rocyapcTBEeHHBIN TexHUUeckuil yHUBepeuTeT (E. I. Popova, Student, Izhevsk
State Technical University)

NaenTupukanua Moaeaum nonuperuoHaqbHoii 3xoHomuku (Identification Model of Polyregional
Economics) — C. 35-42.

Paccmompena mooens eocyoapcmeennozo ynpagneHus noaupecUOHAIbHOU IKOHOMUKOU HA OCHO8e Meopuu aKmue-
Hulx cucmem. Ilo cmamucmuueckum OaHHbIM npogedena udeHmupurayusi KodgGuyuenmos modenu. Paccmompenvi
60NPOCHL YCMOUYUBOCTU NOTYYEHHBIX KOIPDuyuenmos.

A model of polyregional economics state management, based on the theory of active systems is considered. The
model is identified according to the statistics data. Stability of received coefficients is considered.

KaioueBble ci10Ba: MoJielnb, akTHBHAs CUCTEMA, HIACHTH(DUKAIMS

Keywords: model, active system, identification

YK 532.5.011

B. A. Tenenés, moxTop Qu3NKO-MaTeMaTHYECKHX HayK, mpodeccop, kadenpa «Bricmras MaTtemaTukay, VxeBckuid
roCyAapcTBeHHbIH TexHuueckuid ynuBepcurer (V. A. Tenenev, Doctor of Physical and Mathematical Sciences,
Professor, Izhevsk State Technical University)

A. A. Kanunkun, KaHIUIAT TEXHAYECKUX HAYK, HOICHT, Kadenpa «MexaTpoHHBIE CUCTEMBI», VIXKEeBCKHA rocynapcT-
BEHHBIN TexHH4Yeckuil yHuBepcutet (4. A. Kalinkin, Candidate of Technical Sciences, Izhevsk State Technical Univer-
sity)

10. B. Typwieun, NOKTOp TEXHUYECKUX HAyK, NMpodeccop, HaYaabHUK YHPaBIECHHS MarkuCTpaTypbl, aCIUPaHTYPbI U
JOKTOPaHTYpeL; mpodeccop Kadeapsl «MexaTpoHHBIE CHCTEMBD», VDKEBCKMH TOCYAapCTBEHHBI YHHBEPCUTET
(fO. B. Typwvieun, Doctor of Technical Sciences, Professor, Izhevsk State Technical University)

I'mapoauHamMuyeckoe MoJeJHPOBAHME B3aMMOJACHCTBUS BBICOKOHANOPHOH CBOOOAHOI KMIKOCTHOI
CTPyH ¢ mpoMbiBaeMbIM mnopucteiM MaTepuajoMm (Hydrodynamic Modelling of Interaction of High-Pressure
Free-Discharging Fluid Jet with Porous Material during Flushing) — C. 42-54.

IIpedcmaenena mamemamuieckas MoOenb HAMEKAHUS HCUOKOU CMPYU HA nopucmyio npezpady. Yuciennoe uccie-
0osaHue BbIAGUNO 3ABUCUMOCTIL CIMPYKMYPLL MEYeHUs Om XapaKkmepucmuk UCmeyenus u couUcms NOpUcmou cpeobi.
Pesynomamor mozym Obims uchonb306amnbl 0Jis OP2AHUIAYUU HPOMBIBOYHO20 NPOYECCA NOPUCBIX MAMEPUATIOB.

The model of interaction of fluid jet with porous material is presented. The numerical investigation of the process
revealed the flow structure dependence on its characteristics and properties of the porous material. The results may be
used in the flushing process of porous materials.

KaioueBble ci10Ba: TeueHHe CTpyH, IIOPUCTBIA MaTepHall, MaTeMaTHYECKasi MOJIENb

Keywords: jet flow, porous material, mathematical model

YK 519.21

T. IO. ®edopos, acmpant, Y aMmypTckuii rocyaapctBenHslit yausepeutet (1. Yu. Fedorov, Postgraduate Student,
Udmurt State University)

IIpuMeHeHne MoJe/JHM reOMeTPHYECKOro CJIy4YailHOro OJyskAaHHsl B CJIYy4ailHOH cpege K omucaHu ¢u-
HAHCOBBIX BpeMeHHBIX psnoB (Application of geometric random walk in random environment model to the
description of financial time series) — C. 54—67.

Paccmompenvr acumnmomuueckue ceolicmea Ciyuaino20 npoyecca, HA36aHHO20 2e0MEeMPUYeCcKUM CLyYauHbIM
Oysrcoanuem 6 ciyuainoll cpede, 8biNUCaHbl NIOMHOCMb U npeobpazosanue Jlannaca eco npedenvHozo pacnpeoene-



nusi. Iloxazano, umo npedenvhoe pacnpedenenue NOCMPOEHHO20 CIYYANHO20 NPOYecca MoYHee ONUCHIBAem SMAUPU-
yeckue pacnpeoenerust 00X00HOCmell Ha YOHO0B80OM PbIHKe, YeM HOPMANbHOe pacnpeodeieHie.

The asymptotical properties of the stochastic process called geometrical random walk in a random environment are
considered. The density and Laplace transform of its limit distribution are found. It is shown that the limit distribution
of the constructed random process describes empirical distributions of returns on a stock market more accurately in
comparison with the normal distribution.

KarodeBble clioBa: reoMeTpryecKoe ciaydaiiHoe OiykIaHue B CIy4ailHOM cpese, mpenesibHOe pacipeneneHue, Gpu-
HAHCOBBIM BPEMEHHOU psijl, Iorapru(MUUecKue JOX0IHOCTH

Keywords: geometric random walk in random environment, limit distribution, financial time series, logarithmic re-
turns

YJIK 004.023:519.834

A. C. Llaypa, aciupant, M>xeBckuil rocy1apCTBEHHbII TeXHHUeckuil yHuBepcuter (4. S. Shaura, Postgraduate Stu-
dent, Izhevsk State Technical University)

I[IpuMeHeHne reHeTHMYECKHX AJTOPUTMOB ISl PELIEHHs] MIPOBBIX 3224 C KOAJIMIMOHHOW CTPYKTYPOii
(Use of Genetic Algorithms to Solve Game Problems with Coalition Structure) — C. 68-74.

Paccmompena  603modicHOCIb  npuMeHeHUsL  annapama  360NIOYUOHHBIX — BLIYUCTEHUN K  peuwleHulo  3a0ad
€ Koanuyuonnou cmpykmypot. Ilpeonosicenvl aneopumm pewenus makux 3a0a4, a maxdice cnocob HaxoncoeHus «Cnpa-
8e0IUB020» Oenexnca cpedu YUACMHUKO8 KOAMUYUll, OCHOBAHHYIN HA PACHPeOeleHUU BbIUSPbIULA USPOKO8 NPONOPYUO-
HANLHO UX NONEe3HOMY KAy 6 00wuil gblucpbl Koanuyuu. Paboma aneopumma npooeMOHCMpUposana Ha npumepe
NOUCKA ONMUMATLHOU CIPYKMYPbl U PACIPEOeNeHUs 8bIUSPBIULA MENHCOY USPOKAMU.

The possibility of using evolutionary computing to solve games theory problems with coalition structure is consid-
ered. The algorithm for solving such problems is proposed as well as a way to find a "fair" division among the members
of the coalition, based on the distribution of the players reward in proportion to their useful deposition to the overall
coalitions reward. The algorithm is demonstrated by the example of finding the optimal structure and the distribution of
reward between players.

KaioueBble c10Ba: KOAUTUIMOHHBIE UTPBI, TEHETUYECKHUI alITOPUTM, JIEJIEK, ONITUMANIbHAsL CTPYKTYpa

Keywords: alliance games, genetic algorithm, division, optimal structure

YK 004.891

P. U. Annuxos, acnupant, VKeBCKUI TOCYJapCTBEHHBIN TexHUUecknii yHUBepcuteT (R. I. Yannikov, Postgraduate
Student, Izhevsk State Technical University)

H. C. Pewemnuxosa, crynenTka, VI)KeBCKHI TOCYHapCTBEHHBIH TexHWUYecKui yHuBepcuteT (N. S. Reshetnikova,
Student, Izhevsk State Technical University)

HcciienoBanue 4yBCTBUTEJBHOCTH NoOKasartesell 3(p¢eKTHBHOCTH NMPoeKTOB B pamkax Kuorckoro mporokosa
(Study of Sensitivity of Indicators of Project Economic Efficiency within the Scope of the Kyoto Protocol) — C. 74-81.

Paccmampusaemces cneyuanuzupoeannas cucmema OyeHKyu IKOHOMUHECKOU IPhexmusHocmu npoeKmos 8 pamkax
Kuomckoeo npomoxona. Ilpusedenvl nokazamenu oyenku dKkoHomMuyeckou sggexmusnocmu. Hecneoosana uyscmeu-
menvHoCmy nokaszamenei sQgdexmusHocmu npoekmog 8 pamkax Kuomckozo npomokoaa.

The specialized system of a cost-performance estimation of Kyoto projects is considered. Indicators of an estimation
of economic efficiency are presented. The sensitivity of project efficiency indicators within the scope of the Kyoto Pro-
tocol is investigated.

KatoueBble ciaoBa: KHOTCKMH MPOTOKON, MPOEKTHI COBMECTHOIO OCYLIECTBICHHs, YKOHOMHUYECKas d(PQeKTHB-
HOCTB, [I0Ka3aTelH, IOTPEIIHOCTD, YyBCTBUTEILHOCTD

Keywords: the Kyoto Protocol, joint implementation projects, economic efficiency, indicators, error, sensitivity

MAHIIMHOCTPOEHHUE

YK 629.113

V. III. Baxuoos, xKaHIUAAT TEXHUYECKUX HAYK, JOIEHT, kKadeapa «CTpouTedbHbIC U JOPOKHBIE MAIIHBDy, Hukero-
POICKHUl TOCYHapCTBeHHBIN TexHH4ecknuil yHuBepcuteT uM. P. E. AnexceeBa (U. Sh. Vakhidov, Candidate of Technical
Sciences, Associate Professor, Nizhny Novgorod State Technical University after R. E. Alekseev)

B. C. Makapos, kanauaaT TEXHUYECKHX HAYK, CTApIIMA HAy4HBIH cOoTpyaHMK, HUW TpaHCHIOPTHBIX MalIMH U
TPaHCIOPTHO-TEXHOJOTUYECKUX KOMIUIEKCOB, HMIKeropoackuii rocyJapCTBEHHBIM TEXHUYECKUH YHUBEPCUTET
um. P. E. AnekceeBa (V. S. Makarov, Candidate of Technical Sciences, Senior Research Scientist, Nizhny Novgorod
State Technical University after R. E. Alekseev)

B. B. Bensixos, NOKTOp TEXHMYECKHX HayK, podeccop, kadenpa « ABTOMOOWIIN U TpakTopbl», Hikeropoackuii rocy-
JAPCTBEHHBIN TexHUYecKuil yauBepcuteT uM. P. E. Anekceesa (V. V. Belyakov, Doctor of Technical Sciences, professor,
professor of Automobiles and tractors department, Nizhny Novgorod State Technical University after R. E. Alekseev)



Omnpenenenne xapaktepucTuk Mukponpoguias B noiimax pexk CeepHoro Kaskasa (Determination of Mi-
croprofile Characteristics of the North Caucasus Floodplains) — C. 82—88.

Paccmampusaromes ycnosus 0sudicenuss mpancnopmusix cpeocms no noumam pex 6 ycaosusax Ceseprnozo Kasxasa.
IIpugooamcs ocobenHocmu usMeHeHUs 2e0MeMpUIecKux U Qu3uKo-mexanuyeckux ceoiicms. Ilpusedenvt oannvie o xa-
PAKmepHuIX OUANA30HAX YACMOM 8O3MYWAIOUWE20 6030€UCMEUA U ONUHbL HEPOGHOCMeEll, NOIYUeHHble 8 pe3ybmame
006pabomky IKCHePUMEHMAIbHO20 Mamepuana 6 noime pexu Yoo, a makxdce cmamucmuyeckue XapaKmepucmuxi
8blcom U ONUH HepogHOCcmell noumvl peku Banepuk. Ilokazanvl epagpuku HOpMUPOBAHHOU KOPPENAYUOHHOU PYHKyuu
MUKPONPODUIISL NOBEPXHOCMU OBUIICEHUS.

The article discusses the condition vehicle running on the North Caucasus floodplains. Peculiarities of geometric and
physical and mechanical property changes are given. The characteristics of perturbing action frequency range and traffic
route irregularity lengths, obtained by processing the experimental data in floodplain Chozh, as well as the statistical
characteristics of heights and lengths of the irregularities in floodplain Valerik are presented. Graphs of the normalized
correlation function of the traffic route surface microprofile are shown.

KaioueBble ci10Ba: MaTeMaTn4ecKoe ONMCAHKUE JIBUXKEHHS, MUKPOIIPODHITH

Keywords: mathematical description of movement, microprofile

YAK 658.011.56
M. @. l'unvpanos, acnupant, Borkuncknii unman MkeBcKOro rocy1apcTBEHHOTO TEXHHUECKOTO YHUBEPCUTETA

(M. F. Gilfanov, Postgraduate Student, Programmer Engineer, Votkinsk Branch of the Izhevsk State Technical Univer-
sity)

Mopaess mpencTaBieHUs padoyero MecTa ¢ MCHOJb30BaHHeM Teopuu HedeTknx MHO:kecTB (Model Repre-
sentation of a Workplace Using Fuzzy Sets Theory) — C. 88-91.

Paccmompeno onucanue pabouezo mecma npou3g00cmeeHHOl cucmemyl, a MaKice NPeoCcCmasiena Mooensb paboye-
20 MeCma ¢ UCNONb306aAHUEM MeOPUU HeHemKUX MHOJICECME, NOKA3AHA ee POlb 6 AGMOMAMU3UPOBAHHOU CUCmeMe mexX-
HONO2UYECKO20 ayouma npou3800CmMEeHHbIX CUCHIEM MAUUHOCMPOEHUSL.

The description of a production system workplace, as well as a workplace model with use of the fuzzy set theory and
its role in the automated system of technological audit of engineering production systems are considered.

Ki1ioueBble ci10Ba: MHIyCTpHalIbHAs cUCTEMa, paboyee MeCTO, TEXHOJIIOTHYECKAsh PEBU3HS

Keywords: industrial system, workplace, technology audit

YK 629.7:681.324

C. B. JKepnarxos, NOKTOp TEeXHMYECKUX HayK, mpodeccop, 3aBeaywommii kadeapoit «VHdpopmannoHHo-
HU3MEpUTENbHAs TEXHUKa», Y PUMCKHIA TOCY/IapCTBEHHBIN aBUALIMOHHBII TeXHH4Yeckuil yHuBepcuter (S. V. Zhernakov,
Doctor of Technical Sciences, Professor, Ufa State Aviation Technical University)

P. @. Pasunos, aciupanr, Y puMCKul rocyAapCTBEHHBIH aBHAMOHHBIA TeXHHYeckuil yHuBepcuret (R. F. Ravilov,
Postgraduate Student, Ufa State Aviation Technical University)

HUnenTudukanusi XapaKTepUCTHK Ta30TYpOMHHOrO JBHraTesisi W €ro MacjisiHOW CHCTeMbI Ha OCHOBe
TexHosorun HelpoHHbIX ceTeii (Identification of Aviation Engine and its Oil System Parameters on the Basis of
Neural Network Technology) — C. 91-104.

Ilpeonazaemcst 00un u3 n00X0008 K pewieHuio 3a0a4 UOeHMupUKAyuy napamempos asUayUOHHbIX dgueamenell u
€20 MACISHOU CUCmeMbl HA OCHO8e annapama HeupoHHuix cemeli. IIpednosicena memoouka no paspabomke cucmem
udeHmupuKayuu Ha 0CHOBe HEUPOHHBIX Cemell, KOMOPAask MOJICem UCHOIb308AMbCS HA IMANAX CIMEHO0BLIX U 008000~
HbIX UCHbLIMAHUL A8UAYUOHHBIX 08U2amenell.

The approach to identification of aviation engine parameters on the basis of neural networks is proposed. The
method of system design for aviation engine parameters identification on the basis of neural networks that can be ap-
plied during bench testing and debugging is discussed.

KaioueBble ciioBa: macisHasi CHCTeMa, aBUALIMOHHBIA I'a30TypOMHHBIA JIBUraTeib, WACHTU(UKALNS, HEHPOHHBIE
cetn

Keywords: oil system, aircraft gas turbine engine, identification, neural network

YK 658.011.56

K. 4. 3amamun, Benymmii nmkenep-nporpamMmuct UBII, VbkeBckuii TocyJapCTBEHHBIH TEXHUIECKAN YHUBEPCUTET,
BorkuHckmii ¢rmnan, HMkeBckoro rocyIapCTBEeHHOTO TexHudeckoro yHuBepcuteTa (K. I. Zamyatin, Chief Engineer-
Programmer, Votkinsk Branch of the Izhevsk State Technical University)

A. II. Ky3ueyos, KaHOquIaT TEXHUUECKUX HAYyK, OLEHT, HAYaJIbHUK yNPABICHUS KaapoB, KeBckuil rocy1apcTBeH-
HbIN TexHuueckuit yausepcuret (4. P. Kuznetsov, Doctor of Technical Sciences, professor, Chief of Human Resources
Department, Izhevsk State Technical University)

BpiOop u aHanu3 ¢akTopoB, BAMAKMNX HAa 3(Q(eKTHBHOCTL NPOU3BOACTBEHHBIX CHCTEM MAILIMHO-
CTPOEeHHs] B YCJOBHSAX MHOTOHOMEHKJIATYpHOro mpou3BojacTBa (Selection and Analysis of Factors Influencing
Machine-building Industrial Systems Efficiency Under Conditions of Multiproduct Manufacture) — C. 104-109.

4



Ocywecmenen ananus u 6bl00p Yaxmopos, GAUAIOWUX HA IDHEKMUBHOCTb NPOU3BOOCTNEEHHBIX CUCIEM MAUUHO-
cmpoenust. B pezynomame nposedennvix ucciedosanuli gvloener psd (hakmopos, onpedeiensl ux 6ecogvie Koapguyu-
eHmbl U NPEONONCEH Kpumepull 6b160pa payuoHAIbHOZO BAPUAHMA NPOU3EOOCMEEHHOU CUCTEMb] MAWUUHOCTHPOECHUS.

The article enlightens the problem of selection and analysis of factors influencing machine-building industrial sys-
tems efficiency under conditions of multiproduct manufacture. The research allows singling out a number of factors and
determining their weighting coefficients. The research provides with a criterion of a machine-building industrial sys-
tem rational variant choice.

Karouessbie c1oBa: 3Q(HeKTUBHOCTD POU3BOICTBEHHBIX CUCTEM, SKCIIEPTHOE OIIEHUBAHUE, aHAIN3 (hPAKTOPOB

Keywords: industrial systems efficiency, expert judgment, factors analysis

YK 519.81

A. /I. Kpymuxun, crapiuyii npenogasateis, kadeapa «OpraHusalys BHIYUCIATENEHBIX IIPOIIECCOB U CUCTEM yIIPaB-
JeHus», VbkeBckuid rocy1apcTBEHHBIH TEXHUYECKUH yHUBEpcUTeT, Botkunckuit ¢punuan (4. D. Krutikhin, Senior Lec-
turer, Votkinsk Branch of Izhevsk State Technical University)

A. I1. Ky3neyos, xKaHouaT TEXHUUECKUX HAyK, IOLEHT, HaYaJbHUK YIpPaBJIeHUs KaapoB, M keBCckuil rocynapcTBeH-
HBIN TexHnueckui yausepeuret (4. P. Kuznetsov, Candidate of Technical Sciences, Associate Professor, Izhevsk State
Technical University)

HccnenoBanne BIMSIHUS OPraHM3aLUOHHO-TEXHHYECKOr0 YPOBHSI HA JOJII0 MeEKOIEPALMOHHBIX Iepepbl-
BOB B 00LIeH JATUTeNIbHOCTH MPou3BoAcTBeHHOro nukia (Study of Influence of Organizational and Technical
Level on Interoperation Breaks Part in Total Length of Production Lead Time) — C. 109-113.

IIpugodamcs pe3ynomamvl UCCIEO08AHUS BETULUHBL MENCONEPAYUOHHBIX NePePbIB08, NPOBEOEHHO20 HA PAOe NPOU3-
800CMBEHHBIX CUCTEM, 8 Pe3VIbImame KOmopo2o ObLIO BbIAGIEHO HATUYUE 3A8UCUMOCTIU OTUMETbHOCIIU MEHCOnepayu-
OHHO20 Nepepvlea OM NOKA3AMENA OP2AHUSAYUOHHO-TNEXHUYECKO20 YPOBHS NPOU3B00CTNEEHHOU CUCHIEMbL.

The study of interoperation breaks, conducted at a number of production systems is considered. The dependence of
the interoperation break duration on the index of organizational and technical level of production system was revealed.

KaroueBble ci10Ba: Npon3BOJCTBEHHBIH UKII, OPraHU3alHOHHO-TEXHUYECKUIT YPOBEHb, MEKOTIEPALIMOHHbIH TIepe-
pBIB

Keywords: manufacturing cycle, organizational and technical level, interoperation break

YK 658.011.56

A. II. Ky3neyos, KanIuaaT TEXHUYECKUX HAYK, JOLUEHT, HAUYaJIbHUK YIPABJIECHUS KaapoB, KeBCKUil rocyaapcTBEH-
HbIN TexHuueckuii yausepeuret (4. P. Kuznetsov, Candidate of Technical Sciences, Associate Professor, Izhevsk State
Technical University)

OnTuMajibHOEe TJIAHMPOBAHME 3arpy3KH O0OPYAOBAHHSI € YYeTOM HEONpeAeJeHHOCTH IJIUTEIbHOCTH pa-
0ot (optimum planning of Equipment Loading with Regard to Indeterminacy of Work Duration) — C. 114-120.

Copmynuposana mamemamuieckas MoOeib 304y ONMUMATLHOU 3a2pY3KU 000PYO08AHUSL C YYEMOM HEeOnpedeeH-
HOCIU NPOOOIAICUMENLHOCHU Onepayuil. 3a0aua pewaemcsi ¢ nPUMeHeHUeM 2eHEMUYEeCKO20 ale0pUmMmd.

The mathematical model of an optimum equipment loading with regard to indeterminacy of work duration is pre-
sented. The problem is solved with application of genetic algorithm.

Ki1roueBble cj10Ba: MaTeMaTHYeCKasi MOJIEJIb, IIPOJIOIDKUTEIBHOCTD ONEPAIN, TeHETHIECKUE AITOPUTM

Keywords: mathematical model, duration of operation, genetic algorithm

YK 621.98

0. O. Muxaiinos, noKTOp TeXHUYECKUX HaYK, npodeccop, kadeapa «MalruHbl 1 TEXHOJIOTH 00Pa0OTKH METAJIIOB
JaBJICHUEM M CBapOYHOE MPOM3BOJCTBOY, VIXKEBCKHI rocy1apcTBeHHBIN TexHUUeckuil yausepcutet (Yu. O. Mikhailov,
Doctor of Technical Sciences, Professor, Izhevsk State Technical University)

. I'. [lpeceéannukos, KaHAUAAT TEXHUUYECKUX HAyK, 3aMECTUTENb AWpEKTopa TexHomapka «VbkpoOo», NOIEHT,
kadenpa «MamMHbl M TEXHOJOTUS OOpPaOOTKM METAIOB JaBICHHEM M CBapOYHOE MPOM3BOJICTBO», VKeBcKuit
rOCyAapcTBeHHBIN TexHu4deckuii yausepcutet (D. G. Dresvyannikov, Candidate of Technical Sciences, Associate Pro-
fessor, Izhevsk State Technical University)

C. H. Kunsaseg, maructpanr, MxeBckuil rocynapcTBeHHBINH TexHUYeckmid yauBepcureT (S. N. Knyazev, Magistrand,
Izhevsk State Technical University)

I'uagpomexaHuyeckasi BBITSUKKA BbICOKHX KoHHuecknx netaseii (Hydromechanical Drawing of High Conic
Parts) — C. 121-125.

Onucana mexHono2usi WIMAMNOBKU BbICOKUX KOHUYECKUX 0emaell ¢ UCTIONb308aHUEM 2UOPOMEXAHUYECKOT GbIMSIIIC-
KU U COBMEUEHHO20 Npoyecca pazoadu — 0024CUMA — GbIMSICKU.

Technology of hydromecanical drawing (expanding, swagging, drawing-out) of high conic parts from sheet billets is
described.

KunroueBble ci10Ba: ruipoMexaHuuecKas BRITSDKKA, TITyOOKas BBITSDKKA, LITAMIIOBKA, JIMCTOBOW METaL, pa3ziaya, 00yKuM

Keywords: hydromechanical drawing, deep drawing, sheet stamping, sheet billet, expanding, swagging



YK 621.98

0. O. Muxaiinos, nOKTOp TEXHUUECKUX HayK, mpodeccop, kadeapa «MaIuHel 1 TEXHOJIOTHA 00paboTKH METAIIIIOB
JIaBJICHUEM M CBApOYHOE IPOU3BOJCTBOY», MXKeBCKuil rocyjapcTBeHHbIH TexHudeckuil yausepcuter (Yu. O. Mikhailov,
Doctor of Technical Sciences, Professor, Izhevsk State Technical University)

I I'. [lpeceéannukos, KaHANAAT TEXHUYECKUX HAyK, 3aMECTUTENb JAWpEKTOopa TexHomapka «VbkpoOo», NOIEHT,
kadenpa «MammMHBI M TEXHOJOIWS O0OpabOTKM METaJUIOB JaBJICHHEM M CBapOYHOE IPOHM3BOACTBOY», IkeBckuid
rOCyAapcTBeHHBIN TexHudeckuii yausepcutet (D. G. Dresvyannikov, Candidate of Technical Sciences, Associate Pro-
fessor, Izhevsk State Technical University)

C. H. Kusaseg, maructpanr, MxeBckuil TocyaapcTBeHHBINH TexHUUYecKnid yauBepcureT (S. N. Knyazev, Magistrand,
Izhevsk State Technical University)

HNurencudukanusi mpouecca BBITSUKKM M3 JIMCTOBBIX 3ar0TOBOK € MCIOJIB30BAHMEM JKHAKOCTHOH M
aactnuHoi cpen (Intensification of Drawing Process of Sheet Billets with Use of Liquid and Elastic Medium)—
C.126-132.

Paccmompenvt cnocobvl ymenvuienus pasHOMOIWUHHOCMY JTUCOBLIX 0emainell, NoayuaemMvix IyOoKoll GblmIiC-
Kou.

Methods of decrease of variation in thickness of sheet articles produced by deep drawing are considered.

Ki1roueBble ci10Ba: THAPOMEXaHWYECKasl BBITSKKA, 'MIPOINACTUYHAS BBITSDKKA, INIyOOKas BBITSDKKA, YTOHEHHE,
JIMCTOBAs 3arOTOBKA

Keywords: hydromechanical drawing, hydroelastic drawing, deep drawing, sheet stamping, sheet billet, metal
thickness reduction

YK 621.091
P. C. Mpysagapos, xannupar TexHHUUECKHX Hayk, mpodeccop, 3aBemyroumid kadeapoil «ABTOMOOWIH H
MeTtautooOpabaTeiBaroiee 00OpyZoBaHHE»,  VDKEBCKHMII ~ TOCYHapCTBEHHBIH ~ TEXHHYECKHH  YHUBEPCHUTET

(R. S. Muzafarov, Candidate of Technical Sciences, Professor, Izhevsk State Technical University)

A. @. Mxpmusin, cTapuiuii pernoaaBareb, kadeapa « ABTOMOOWIM U MeTaJI000padaThIBaroIee 000pya0BaHHEY,
WxeBckuii rocynapcTBeHHBIN TexHUYeckuid yHuBepcurer (4. F. Mkrtchyan, Senior Lecturer, Izhevsk State Technical
University)

M. O. lllxnsesa, acnypaHT, y4eOHbBIH MacTep 2-i Kateropuu, Kadenpa « ABTOMOOIIN M MeTajuiooOpadarkiBatoriee
obopynoBanue», xeBckuil rocyapcTBeHHbI TexHnueckuid ynusepcuter (M. O. Shklyaeva, Postgraduate Student,
Izhevsk State Technical University)

IIpucnoco6aenne s TOYEHHs! JAeTajeil, M3rOTOBJEHHBIX HJIM OOJMIIOBAHHBIX YNPYro-BSI3KHMH Mare-
puangamu (Device for Turning Parts Made of or Coated with Viscoelastic Materials) — C. 132-13S5.

Onucano npucnocobnenue 015l Mexanuueckol oopabomku oemaneil, U320MOBIEHHBIX UIU OONUYOBAHHBIX YNPY20-
BAZKUMU MAMEPUATAMU.

A device for machining of parts made of or coated with viscoelastic materials is described.

KiroueBnble cjioBa: KauecTBO, MOBBIICHHE dPPEKTHBHOCTH, CHUKCHUE TEIUIOBOIO HAIPSDKEHHsI, 00paboTKa pe3u-
HBI

Keywords: quality, efficiency, heat stress decrease, treatment of rubber

YK 629.113

H. I Ilenuna, maructpant; VXeBCcKuid TOCyTapCTBEHHBIN TexHnYeckuil yHuBepcutet (N. G. Penina, Magistrand,
Izhevsk State Technical University)

0. B. Typwieun, NOKTOp TEXHUYECKUX HAYK, Mpodeccop, HaYaabHUK YIPABICHHS MAarkiCTPaTypbl, aCIUPAHTYPbI U
JOKTOPaHTYphL; mpodeccop kadeapbl «MexaTpoHHBIE CHCTEMbD», VKEBCKHH TOCYAapCTBEHHBI YHHBEPCUTET
(Yu. V. Turygin, Doctor of Technical Sciences, Professor, Izhevsk State Technical University)

H. M. Qunbiun, DOKTOp TEXHUYECKUX HAyK, npodeccop, Kadenpa «ABTOMOOMIM U MeTajuiooOpabarkiBatolee 000-
pyaoBanue», MoxkeBckuid rocyaapcTBeHHBIN TexHU4Yeckuil yHuBepcuter (N. M. Filkin, Doctor of Technical Sciences,
Professor, Izhevsk State Technical University)

B. Pauex, mOKTOp TEXHUUYECKUX HAyK, mpodeccop, hakyIbTeT MeXaTpOHHUKH, YHUBEpcUTET Asiekcanapa [lyOdeka,
Tpenunn, Cnosakus (Viladimir Racek, Prof. Ing., DrSc., Alexander Dubcek University of Trenéin, Slovakia (Trencian-
ska univerzita Alexandra Dubceka v Trencine))

MopnenupoBanue padoThl rHOPUIHON CHIIOBOH ycTaHOBKH JierkoBoro apromoouwisi (Modelling of HEV Car) —
C. 136-145.

Ilpeocmasnen 0630p eubpuonvix cunosvix ycmanosox (I'CY) neekosvix agmomobuneii. bonee noopobno paccmom-
pena koncmpykmugnas napanienvias cxema oas I'CY, ee 0ocmouncmea u nedocmamiu. Taxoce npedcmasneno cxe-
Mamuieckoe uz00pajcenue napaiieIbHol cxembl U pacu@dposra ee ochosHwlx yacmell. [Ipedcmagnena cmpyxmypnas
cxema ynpasnenust I'CY, nponucanvl ee cocmasuvie yacmu u ux nazuaueuue. Ilpedcmasnena mooenv I'CY 6 npo-
epammuom npooykme MATLAB, npueedeno onucanue 0CHOBHBIX OIOKO8 MOOEU, UX HA3HAYEHUE U NaApAMempbl.

The paper presents a review of hybrid electric vehicles (HEV), its main advantages. The parallel type of HEV and
its advantages and disadvantages are considered in more detail. A schematic of parallel HEV and describing of main



parts is presented. A structural control schematic is shown and main parts and its purpose are described. A HEV
model in MATLAB is shown. Main model blocks, its purpose and parameters are considered.

KoaroueBble ciioBa: ruOpuiHas CUiIOBasi yCTaHOBKA, KOMOWHUPOBAHHASI CHIIOBAsl yCTAaHOBKA, 'MOPUIHBIE aBTOMO-
owu

Keywords: hybrid electric vehicle (HEV), parallel electric vehicle (PEV), hybrids

YK 629.113

H M. Qunvkun, TOKTOp TEXHHYECKHX HayK, mpodeccop, kKadenpa «ABTOMOOWIN M MeTauiooOpabdaTsiBaromice
obopymoBaHue», V>keBckuii rocynapcTBeHHBIN Texandeckuil yausepcuteT (N. M. Filkin, Doctor of Technical Sciences,
Professor, Izhevsk State Technical University)

A. A. Cxéopyos, MarucTpanT, M>keBCKkuil TOCYJapCTBEHHBIH TeXHUYeCKui yHuUBepcHuteT (4. A. Skvortcov, Magis-
trand, Izhevsk State Technical University)

Pa3paGoTka cTenaa 1jisi BHOPOAKYCTUYECKON THATHOCTUKH /Ie(peKTOB BeIyLIUX MOCTOB JIETKOBBIX aBTOMOOH-
aeii (The Development of a Tester for Vibroacoustic Diagnostics of Defects of a Car Driving Axle) — C. 145-150.

IIpeocmaenena cmpykmypHas cxema cmenoa 018 OUASHOCTNUKY 8e0VIUX MOCINO8 A8MOMOOUel, 8 OCHOBY KOMOPO-
20 NONI0JHCEHA BUOPOAKYCMUYECKAs OYeHKa Oehekmog ouaznocmupyemulx mocmos. Cpopmynuposaruvl 3a0auu, KOmMo-
pble HeoOX00UMO peuams npu co30anull Cpedcme OUASHOCMUKU, U ORUCAH NPUHYUN padombl CMeHOd.

The schematic diagram of a tester for vibroacoustic diagnostics of a car driving axle is presented. The research
problems to be solved in the process of diagnostic aid creation are formulated, and the principle of the tester function-
ing is described.

KaroueBsble c10Ba: BUOPOAKyCTHYECKAsl TUArHOCTHKA, BEAYILHHA MOCT, CTCHA

Keywords: vibroaccustic diagnostics, driving axle, diagnostic tester

YK 621.783

P. I Xaubynun, couckarens, MbkeBckuil rocyIapCTBEHHBIN TexHuueckuit yausepcutet (R. G. Haibulin, Applicant,
Izhevsk State Technical University)

H. II. Kysmeyos, KaHAuIAT TEXHUYECKUX HAyK, JOLUEHT, HAyalbHUK yHpaBIeHUS KaJIpoB, IkeBckuit
rOCyAapCTBEHHBIN TexHuueckuid ynusepcuter (N. P. Kuznetsov, Doctor of Technical Sciences, Professor, Izhevsk State
Technical University)

K onTtuMm3anum mpomecca TepMUYECKOro 00e3BpPE:KMBAHHS TBEPAbIX OTX0I0B 00bEKTa MO YHHYTOXKe-
HHMIO XuMH4Yeckoro opyxus (On Optimization of Thermal Neutralization Process of A Firm Waste of Chemical
Weapon Destruction) — C. 151-157.

Ilpeonosicen cnocob cHudiceHus 00pPA308aHUA CANCU NPU CHCULAHUU CPEOCME UHOUBUOYANbHOU 3auumbl (KOCMIOM
JI-1M) 8 ycmaHogke mepmuyecko2o 00e38peiCusaHus.

A way is offered how to decrease generation of soot when individual protective equipment JI-1M is burnt in a ther-
mal detoxication facility.

KaioueBble ci10Ba: yHHYTOXKEHHUE XUMHYECKOTO OPYXKHS, TBEPJblEe MPOMBILIUIEHHBIE OTXO/BI, Ca)keoOpa3zoBaHHE,
TIOJTHOTA CTOPAHMS OTXOJI0OB

Keywords: destruction of chemical weapon, solid industrial wastes, generation of soot, completeness of waste com-
bustion

YK 629.76.03

A. B. Xuenesa, kananaaT TeXHUUECKUX HayK, JOLEHT, kadenpa «Pakeroctpoenune», VkeBCKuil rocyapcTBeHHbBII
TEeXHUYECKUH yHUBepcuTeT, BoTkunckuii punman (4. V. Khmeleva, Candidate of Technical Sciences, Associate Profes-
sor, Votkinsk Branch of the Izhevsk State Technical University)

@. A. Vpaszoaxmun, Ypazoaxtun ®eaop AcxaToBH4, JOKTOP TEXHHUECKHX HaAyK, npodeccop, 3aBeqyromumil Ka-
¢denpoit  «PakeroctpoeHue», VDKeBCKMH TOCYAapCTBEHHBIH TEXHWYECKUH YHHBEPCUTET, BOTKMHCKME (uiman
(F. A. Urasbakhtin, Doctor of Technical Sciences, Professor, Votkinsk Branch of the Izhevsk State Technical Univer-
sity)

Otka3 kak cjeACTBHE Pa3BUTHS KPUTUYECKUX CUTyaluii 3jieMeHTOB pakeTHoii TexHuku (Failure of
Rocketry Elements as a Consequence of Critical Situation Development) — C. 157-165.

H3zn001cen komniiekcHviti n0OX00 071 RPOSHO3UPOBAHUSL BO3MONCHBIX KPUMUYECKUX CUMYAYULL, RPUBOOSUUX K OMKd-
3aM, KOMOpble GO3HUKAIOM NPU IKCNILYAMAYUL HILEMEHMO8 PAKEMHOU MEeXHUKU.

The complex approach to possible critical situations forecast leading to failures arising at operation of rocket ele-
ments is stated.

KaioueBble ci10Ba: 0TKa3, KpUTHUECKUE CUTYALUH, MATEMAaTHYECKasi MOJIEIb, THArHOCTUKA

Keywords: failure, critical situation, mathematical model, diagnostics



YK 621.924.24

C. A. llunsaes, xaHmuAaT TEXHUIECKUX HAYK, AOIEHT, Kadeapa «ABTOMOOWIN U MeTaioodpabdaTsiBatomiee 00opy-
JOBaHMe», VDKeBCKUI rOCyIapCTBEHHBIH TEXHUYECKUH YHUBEPCUTET, YWICH-KOPPECIIOHEHT MEKPETHOHAIBHON 0011e-
CTBEHHOI opranuzauuu «Akajgemusi npobdnem kauectBa» (S. A. Shilyaev, Candidate of Technical Sciences, Associate
Professor, Izhevsk State Technical University)

AHanu3 ycToHYMBOCTM M HpHUYMH cfera muIMGoBaJILHONH JEHTHI B 30He KOHTAKTa HLIM(OBAIBHOIA
JIeHTbl ¢ MOBepXHOCThbI0 MKHUBa (Stability Analysis and Reasons of Runout of a Griniding Belt in the Area of Its
Contact With the Pulley Surface)— C. 166-171.

Paccmompenvl yciosus docmudicenusn yemoinugo2o noaodxicenus adpasueHoll 1eHmol npu obpabomxe demaneii, no-
380AI0WjIe YIPAGTAMb KAYeCMBOM NOBEPXHOCMU, NOBIUAMb PEXCYWYI0 CHOCOOHOCHb U CMOUKOCMb AOPA3UEHbIX
JIeHm.

The conditions providing stability of the abrasive belt while processing parts, control of the surface quality, increase
of the cutting ability and endurance of the abrasive belts are considered.

KiroueBble ciioBa: ManmHoCcTpoeHHE, NUTH(OBaHKNEe, a0pa3uBHAs JICHTA, YCTOWYHBOCTb, IIIKHB

Keywords: mechanical engineering, grinding, abrasive belt, stability, pulley

MN3MEPUTEJIbHAS TEXHUKA

YK 539.213(045)+681.2.08(045)

B. A. Anexceeg, MOKTOp TEXHUYECKUX HAYK, Ipodeccop, YIeHBIH ceKpeTaph, VKeBCKHiA TOCYJapCTBCHHBIA TEXHH-
yeckuit yuusepcuret (V. A. Alekseev, Doctor of Technical Sciences, Professor, Izhevsk State Technical University)

B. B. becoeonog, KanAMIaT TEXHUYECKUX HAYK, CTAPIUMN HAy4YHBIA COTPYIHUK, HCTUTYT NpUKIaAHON MEXaHUKU
VYpansckoro otnenenuss PAH (V. V. Besogonov, Candidate of Technical Sciences, Senior Research Scientist, Institute of
Applied Mechanics UB RAS)

U H. Ckeopyosa, acumpanT, WNHCTUTYT mNpuKIagHOW MexaHUKH Ypansckoro otneienuss PAH, Poccus
(I. N. Skvortsova, Postgraduate Student, Institute of Applied Mechanics UB RAS)

Huxona A6o Hcca, kanannat TEXHUYECKUX HayK, NOLEHT, Jlamacckuii yausepcuret, Cupust (Nikola Abo Issa, Can-
didate of Technical Sciences, Professor, Damascus University, Syria)

Hccam Mycca, kanauaaT TEXHUYECKHX Hayk, npodeccop, Jlamacckuii yausepcurer, Cupust (Issam Moussa, PhD,
Engineer, Professor, Damascus University, Syria)

HccnenoBanne TOMOJOTHM MOBEPXHOCTH CUTAJIA METOAOM TMOJYKOHTAKTHOH aTOMHO-CHJIOBOH MHMKPO-
ckonuu (Glass Ceramics Surface Topology Investigation by the Atomic Force Microscopy in a Tapping Mode) —
C.172-177.

Ilpeocmasnenst pe3yrbmamsi uccie0o08anus Monoao2uu nosepxHocmu cumannogou noonoxcku CT-50-1 nocae 603-
Oeticmsus na nee COj-nazepnoco usnyuenus. Ilonyuenvt mpexmepHvle U300paNCeHUs: ¢ NOMOWBIO CKAHUPYIOUE20 30H-
006020 mukpockona Solver P47 Pro 6 pedcume noIyKOHMAKMHOU amOMHO-CUL080U Mukpockonuu. [Iposeden ananus
NOLYYEHHbIX U300PAdHCEHUL.

The results of the surface topology study of a glass ceramic CT-50-1 substrate after the effect of CO2-laser radia-
tion are presented. Three-dimensional images using a scanning probe microscope Solver P47 Pro in a tapping mode of
the atomic-force microscopy are obtained. The analysis of the images obtained has been carried out.

KuroueBble ¢JI0Ba: CHTAILI, CKAHUPYIOMIAs 30HA0BASI MHKPOCKOIIHS, TOMIOJIOTHSI IIOBEPXHOCTH

Keywords: glass ceramics, scanning probe microscopy, surface topology

YK 623.592

C. @. E2opos, KaHONAT TEXHUIECKUX HAYK, HAYYHBIH COTPYIHHUK, HCTUTYT MPHUKIAIHON MEXaHUKH Y PaJIbCKOTO
otrneneuust PAH (S. F. Egorov, Candidate of Technical Sciences, Research Engineer, Institute of Applied Mechanics,
UB RAS, Izhevsk)

B. C. Kasaxos, kanaujat TeXHHYECKUX Hayk, npodeccop, kadenpa «BoraucnurensHas TeXHUKa», MbkeBckuil rocy-
JapcTBeHHbIH TexHudeckuil yHuBepcutet (V. S. Kazakov, Candidate of Technical Sciences, Professor, Izhevsk State
Technical University)

B. B. Kopobeiinukos, KaHAUOAT TEXHUYECKUX HAYK, HAYYHBIA COTPYIHUK, MHCTUTYT NpUKIAZHOW MEXaHUKU
VYpansckoro otnenenust PAH (V. V. Korobeynikov, Candidate of Technical Sciences, Research Engineer, Institute of
Applied Mechanics, UB RAS, Izhevsk)

Perncrpatop Toukn mpuneJuBaHusi Ha 0ase BuaeokaMepnl (Aiming Mark Monitor on the Basis of a Video
Camera) — C. 177-182.

Paccmampusaemcs 6o3modicnocmy ucnonb3osanus eudeoxamepsl 015 HOCMPOEHUS PeUCmpamopa mo4ky npuye-
JUBAHUSA INEKMPOHHO20 CIMPENKO8020 mpeHaxdcepa. Popmyaupyromes mpebdosanus K annapamuomy obecneyenuro.

Possibility of use of a video camera for construction of the aiming mark monitor for electronic shooting training ap-
paratus is considered. Requirements to hardware support are formulated.



KiroueBble cj10Ba: CTPEIKOBBII TpeHaXKEP, BUAEOKaMepa, perep
Keywords: shooting simulator, video camera, reference point

YK 623.592

C. @. E20pos, KanauaT TEXHUUYECKUX HAYK, HAyYHBIH COTPYIHHUK, MHCTUTYT NpUKIAAHON MEXaHUKU Y PaIbCKOro
otnenenust PAH (S. F. Egorov, Candidate of Technical Sciences, Research Engineer, Institute of Applied Mechanics,
UB RAS, Izhevsk)

B. C. Kazakos, kanguoaT TEXHHYECKHX HayK, mpodeccop, kadpenpa «BerancimrensHas TeXHIKa», VkKeBCKHN ToCy-
JApCTBEHHBIN TexHmdeckuid yHUBepcuteT (V. S. Kazakov, Candidate of Technical Sciences, Professor, Izhevsk State
Technical University)

B. B. Kopobeiinukos, KaHAUOAT TEXHUYECKUX HAYK, HAYYHBIH COTPYyIHUK, MHCTUTYT NpUKIamZHOW MEXaHUKU
VYpansckoro otaenenus PAH (V. V. Korobeynikov, Candidate of Technical Sciences, Research Engineer, Institute of
Applied Mechanics, UB RAS, Izhevsk)

CTpeakoBblii TpeHa:kep Ha oO0mIeqocTYmHBIX KommoHeHTax (Shooting Simulator Based on Popular Com-
ponents) — C. 182-185.

Ilpeonazaemcsi cmpykmypa cmpenkogo2o mpeHaicepa oas cpedHux obueoopazosamenviuvix wikon u JJOCAAD, co-
yemaiowye2o 00CMAMOUHYIO QYHKYUOHATLHOCHb U MUHUMATLHYIO CHIOUMOCHIb.

A structure of a shooting training apparatus for secondary schools and Voluntary Society for Assistance to Army,
Aviation, and Fleet (DOSAAF), combining sufficient functionality and minimum cost is offered.

KuroueBble c10Ba: CTPENKOBBIM TPEHAXKED, BUACOKAMEPA, TIOHEP

Keywords: shooting simulator, video camera, tuner

YK 623.593

B. B. Kopobeiinukos, xanauaaT TEXHUYECKUX HAYK, HAYYHBIH COTPYIHUK, MHCTUTYT NpPUKIAIHOW MEXaHUKU
Ypansckoro otnenenuss PAH (V. V. Korobeynikov, Candidate of Technical Sciences, Research Engineer, Institute of
Applied Mechanics, UB RAS, Izhevsk)

B. C. Kasaxos, kanauaar TeXHUYECKNX HayK, npodeccop, kadenpa «BoraucnurensHas TexHUKa», VbxeBckuit rocy-
JapcTBeHHbIH TexHudeckuil yHuBepcutet (V. S. Kazakov, Candidate of Technical Sciences, Professor, Izhevsk State
Technical University)

BbIGOp KOHCTPYKIWH J03BYKOBOI aKyCTHUYeCKOil MHUINEHHM I (Gu3NYecKoii Momequ WH(PpOPpMANHOHHO-
usMeputeabHoii cucremsbl (Design Selection of Subsonic Acoustic Target for Physical Model of Information and
Measuring System) — C. 185-190.

Pacemampueaemces koncmpykyusi mumienu u 060CHOS8aAHUE pasmewenus @ Hell OamyuKos8 Oisi UCNONb306AHUSL ee 8
UHPOPMAYUOHHO-UMEPUMENLHOU CUCeMe, NPEOHA3HAYEHHOUL O/ NPOBeOeHUs HAYUHBIX UCCIe008aAHULL U UCNONIb308A-
HUs 8 yuebHOM npoyecce.

The target design and rationale of sensors location in it for use in information and measuring system intended for
research and education use are considered.

KuroueBbie cJI0Ba: aKyCTHKA, MUILICHb, KOOPAWHATA, TATIUK

Keywords: acoustics, target, coordinates, sensor

YK 681.3.08

B. A. Kynuxoe, MOKTOp TEXHHYECKHX HayK, mpodeccop, 3aBemyrommi Kadenpoii «BeraucinurenbHas TEXHUKA,
WxeBckuii rocynapcTBeHHblil Texunueckuit yausepcuter (V. A. Kulikov, Doctor of Technical Sciences, Professor, 1z-
hevsk State Technical University)

B. B. Caxkmepesa, aciupant, VxeBCKuil TOCyAapcTBEHHBIN TexHW4Yecknil yumusepcuret (V. V. Syaktereva, Post-
graduate Student, Izhevsk State Technical University)

K. A. Huxumun, maructpant, VkeBckuii rocy1apcTBeHHbBIN TexHuueckuil yausepcuret (K. 4. Nikitin, Magistrand,
Izhevsk State Technical University)

JKCINepUMEHTANIbHbIE HCCJIE0BaAHUS WH(OPMANMOHHO-U3MEPUTEIbHOI CHCTEMBI /ISl M3MEPEHHs] TeIlo-
nposoaHocTH rpyHTa (Experimental Study of Information and Measuring System for Ground Heat Conducti-
vity Measurement) — C. 191-196.

Ipedcmasnenvl pezyrbmamvl 1AOOPAMOPHBIX UCHBIMAHUU UHGDOPMAYUOHHO-USMEPUMETLHOU CUCHEMbl, NPEOHA-
3HAYEHHOT 0TI U3MEePeHUs. MENLONPOBOOHOCIU 2PYHMA.

Results of laboratory tests of the information and measuring system designed for ground heat conductivity meas-
urement are presented.

KaroueBble ciioBa: nH()OpMalMOHHO-U3MEPUTENbHASI CHCTEMa, TEIUIONPOBOJAHOCTh TPYHTA, JIMHEHHBIA HarpeBa-
TeJlb, TEPMOIPEOOPa30BaTENb CONPOTHBICHNUS

Keywords: information and measuring system, ground heat conductivity, linear heater, resistance thermal converter



YK 620.179

B. B. Mypasves, NOKTOp TeXHHYECKHUX HaykK, mpodeccop, kadenpa «[Ipubopsl U METOIBI KOHTPOJS KaueCTBay,
WxeBckuii rocynapcTBeHHbIi TexHudeckuit ynusepcuter (V. V. Muraviev, Doctor of Technical Sciences, Professor,
Izhevsk State Technical University)

B. A. Cmpuoicax, kaHauIaT TEXHUYECKUX HayK, noueHT (V. A. Strizhak, Candidate of Technical Sciences, Associate
Professor, Izhevsk State Technical University)

E. H. banobanos, actipant, VKeBCKUI rocymapcTBeHHBIN TexHUueckuid yHuBepcuter (E. N. Balobanov, Post-
graduate Studnt, [zhevsk State Technical University)

K pacuery mapamerpoB cucTeMbl HAMArHHYHMBAHHSA JIeKTPOMATHUTHO-aKycTH4Yeckor197-205.

IIpeocmagnenvl pe3yibmamol CPAGHUMETbHO20 AHATU3A NAPAMEMPOS MASHUMHBIX CUCEM Ha Oa3e NOCMOSHHbIX
MazHumos Ha ocHose cnaasa NdFeB. [Ipusedenvi pesynvmamul MOOeAUpO8anus MacHumuuvix noneu. Ilpoussedena sxc-
nepUMeHMAnbHAsA NPOBEPKA TheOPEMUIecKUx pacyemos.

The comparative analysis results of magnetic systems parameters based on permanent NdFeB magnets are dis-
cussed. The research results of magnetic field are presented.

KaioueBble ci1oBa: MarHMTHOE IIOJIE, DIIEKTPOMArHUTHO-aKyCTHUECKHH IMpeoOpa3oBaTeslb, MarHUTHAs CHCTEMA,
JarpaMMa HalpaBJICHHOCTH, MAarHUTHAs! HHAYKIHS

Keywords: magnetic field, electromagnetic-acoustic transducers, magnetic system, direction diagram, magnetic in-
duction

YK 681.527.7

FO. P. Huxumun, KaHOUJAT TEXHUYECKUX HAYK, MOLEHT, Kadeapa «MexaTpoHHBIE CUCTEMBI», VXeBCcKuii Tocyap-
CTBEHHbIH TexHuueckuil yHusepcurer (Y. R. Nikitin, Candidate of Technical Sciences, Associate Professor, Izhevsk
State Technical University)

U. B. Abpamos, NOKTOp TEXHUYECKUX HAyK, mpodeccop, kadeapa «MexarpoHHbIe cUCTEMbI», MokeBckuii rocyaap-
CTBEHHBII TexHHueckuil ynusepcurer (I. V. Abramov, Doctor of Technical Science, Professor, Izhevsk State Technical
University)

HNudopmanuoHHbIe TPOIECCHI B YCTPOMCTBAX IMATHOCTHPOBAaHHSI MeXaTpoHHbIX cucteM (Information
Processing in Diagnostic Devices of Mechatronic Systems)— C. 206-215.

Paccmampusaromes unghopmayuonnsie npoyeccvl OuazHOCMuposanus, onpeoenauue cnocod opeanuzayuy oude-
HOCMUPOBAHUSL, AHAU3 OUASHOCIMUYECKUX NAPAMEMPOS8 U NPUHAMUE PeuleHUsl O MEeXHUYeCKOM COCMOAHUU MOOYell,
V37108 U INeMEHMO8 MeXampOHHbIX CUCIEM HA 6a3e Memo008 UCKYCCMEEHH020 uHmeniekma. /s onpedenenus unmep-
6a1a OUACHOCIMUPOBAHUSL NPEOTONHCEH KPUMEPUL, CEA3bIBAIOWULL CINENeHb OMEENCMEEHHOCIU STIEMEHMA MeXampOHHOIL
cucmembl U CKOpOCMb NPOMEKAHUSA 8 HeM 0e2padayuoHHbIx npoyeccos. Paspabomanwr cxemvl yempoiicms ouaenocmu-
POBAHUSA U AN2OPUTIM 8b100PA YCTPOTICING OUASHOCIIUPOBAHUSL.

The information processes defining the organization of diagnosis, diagnostic parameters analysis and decision-
making on a technical state of modules, units and elements of mechatronic systems based on artificial intelligence
methods are considered. Criteria to determine the diagnosis interval are developed. The criteria depend on the degree
of mechatronic system element responsibility and the degradation process speed. The schemes of diagnostic devices and
the algorithm of their choice are developed.

KirodeBsble ci10Ba: MeXaTpOHHBIE CHCTEMbI, HHHOPMALMOHHBIE MPOLECCHI, YCTPOHCTBA THATHOCTUPOBAHUS

Keywords: mechatronic systems, information processes, diagnostics devices

YK 621.398+681.518.3

A. A Packun, texumyeckmii mupektop, OOO «Texnorponukcy, 614045, r. Ilepmp, yn. KyiiOsimesa, 3
(4. Ya. Raskin, Engineering Manager of LLC Tehnotronics, Perm)

HccienoBanne HMHKEHEPHOT0 KOMILIEKCA BOJAOCHAOMKeHHSI ISl WH(OPMAIMOHHO-TEJIeKOMMYHHKAIOH-
HOHi cucTeMbl ¢ mMoMoOIIbI0 MeToAa ATuHAMHKH cpeaHux (Research of the Engineering Complex of Water Sup-
ply for Information-Telecommunication System by Means of the Method of Dynamics of Averages) — C. 216-224.

Paccmompena mamemamuueckas Mooens CUCMeMbl UHHCEHEPHO2O0 KOMNIEKCA 8000CHAOIHCEHUs 05l A8MOMATU3U-
POBAHHOU UHDOPMAYUOHHO-MENEKOMMYHUKAYUOHHOU CUCTHEMbL, OCHOBAHHAS HA Memode OuHamuku cpednux. Ha ocho-
6e OAHHOU MOOeNU NOCMPOEHA MAMEMAMUYECKAs MOOENb, KOMOPAs YHUMbAem USHOC UHIICEHEPHO20 0O0PYO0EaAHUS
KOMNIEKCa 8000CHAONCEHUS.

The mathematical model of an engineering complex of water supply for the automated information-
telecommunication system, based on a method of dynamics of averages is considered. On the basis of the given model
the mathematical model which considers deterioration of the engineering equipment of a water supply complex is con-
structed.

KitioueBble cj1oBa: MHPOPMAIMOHHO-TEIEKOMMYHUKALMOHHAS CUCTEMa, TeJIeMETPHs, CETH BOIOCHA0KEHHUS

Keywords: information and telecommunication system, telemetry, water supply network
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VJIK 621.398+681.518.3

A. A Packun, texumyeckmii mupektop, OOO «Texnorponukcy, 614045, r. Ilepmp, yn. KyiiOsimesa, 3
(4. Ya. Raskin, Engineering Manager of LLC Tehnotronics, Perm)

CroxacTH4yeckasi MO/ie]Ib OTKA30B M BOCCTAHOBJIEHHMS HWH)KEHEPHBIX KOMMYHHKALMH ceTeil BopocHadxe-
HHSL JJI MHPOPMAIHOHHO-TEJIEKOMMYHHKAIMOHHOW CHCTEeMbl yYNPaBJEHHS aBaApUHHBIMU cuUTyanusimMu (Sto-
chastic Model of Failures and Recovery of Engineering Services of Water Supply Networks for an Information-
Telecommunication Control System of Emergencies) — C. 225-231.

Paccmompena cmoxacmuueckas Mooenb 0mKa308 1 OCCMAHOBNEHUS UHICEHEPHO20 000PYO0BAHUSL KOMMYHATbHBIX
Mennoevix cemeil O ASMOMAMUIUPOBAHHOU UHDOPMAYUOHHO-IMENEKOMMYHUKAYUOHHOU CUCTeMbL, peuarujell 3a0ayy
cOopa OaHHBIX O 803HUKHOBEHUU ABAPULL 8 CeMAX MENIOCHADICEHUs, UX 00pabomKu U ynpasnenus asapuiiHblmu
cumyayuamu.

The stochastic model of failures and recovery of the thermal networks engineering equipment for the automated in-
formation-telecommunication system solving a problem of data gathering about failures in heat supply networks, their
processing and management of emergencies is considered.

KaroueBbie c1oBa: HHGOPMAIOHHO-TEICKOMMYHHUKAI[OHHAS CHCTEMA, TeIIEMETPHs, CETH BOJAOCHAOKCHHUS

Keywords: information-telecommunication system, telemetry, water networks

YK 621.785.54

P. P. Caybanos, cowuckarenp, CTapIIdi IperonaBaTenb, Kadeapa «BBICOKOPHEpreTHUecKass W IHIIEBAs
WHKCHEePHs», aBTOMEXaHHMYeCKHi (akynbrer, KaMmckas rocyqapcTBeHHAs HMH)KCHEPHO-dKOHOMUYECKAsh aKageMHs, T.
Habepexusie Yennst (R. R. Saubanov, Senior Lecturer, Kama State Academy of Engineering and Economics, Na-
berezhnye Chelny)

P. M. Anees, noOKTOp TeXHHYECKHX HayK, npodeccop, Kamckas rocynapcTBeHHas HHKEHEPHO-IKOHOMUYECKas aKa-
nemusi, T. HaGepesxxusie Yennsl (R. M. Aleev, Doctor of Technical Sciences, Professor, Kama State Academy of Engi-
neering and Economics, Naberezhnye Chelny)

B. B. 36e30un, kannuaaT TEXHUYECKUX HayK, AOLEHT, Kadenpa «BricokosHepreTHyeckas u MuileBas WHKEHEPUs»
aBTOMeXaHuueckoro Qakyinbrera, Kamckas rocynapcTBeHHas WH)KEHEPHO-OKOHOMHUYECKasi akajemusi, r. HabepexxHbie
UYemnnsl (V. V. Zvezdin, Candidate of Technical Sciences, Associate Professor, Kama State Academy of Engineering and
Economics, Naberezhnye Chelny)

P. M. I'anues, kanmunatT TeXHUYECKUX HAYK, AOLEHT, KaMcKas rocyiapcTBeHHash HHKCHEPHO-IDKOHOMHUYECKas aKa-
nemus, T. Habepexnsie Yennsl (R. M. Galiev, Candidate of Technical Sciences, Associate Professor, Kama State Acad-
emy of Engineering and Economics, Naberezhnye Chelny)

P. P. Paxumos, maructpant, Kamckas rocyJapcTBeHHash MHXCHEPHO-IKOHOMHUYECKas akanemus, T. HabepexHsie
Yennsl (R. R. Rakhimov, Magistrand, Kama State Academy of Engineering and Economics, Naberezhnye Chelny)

Cnoco6 m3mepeHnss MH(POPMATHBHOIO NapaMeTpa HA OCHOBE ONTHKO-(PM3MYECKHMX METOJ0B HCCJIeI0BA-
Huii (Method of Measurement the Informative Parameter on the Basis of Physical and Optical Methods of Re-
search) — C. 231-237.

IIpeocmaenen ananus pe3yibmamos IKCNePUMEHMANbHBIX UCCAe008ANHUL 83aUMOOeUCNEUs NIA3Mbl C NOBEPXHO-
CMbl0 MEmannd, NoKa3ana HecmabulbHOCMb noKa3amenell Kayecmea mexHono2uiecko2o npoyecca. [ns ux cmadunu-
3ayuy HeoOXOOUMO UCCIe006aMb CNEKMPATbHbLE XAPAKMEPUCTIUKY USTYYEHUA NAA3MbI.

The article presents the analysis of the experimental research results of plasma interaction with a metal surface. The
instability of the process quality is detected. For its stabilization, it is necessary to investigate spectral characteristics of
the radiation of the plasma.

KnroueBble c10Ba: Iuia3MeHHBIH TEXHOJIOTUYECKHH KOMILIEKC, TEPMOOOPabOTKa, CHCTEMa aBTOMATHYECKOTrO yIpaB-
JIeHH$, TTOKa3aTel N KauecTBa, 30Ha TEPMUYECKOro BO3EHCTBH, TEXHOIOTHYECKHUI ITpoLiece, ra3oBas cpesia

Keywords: plasma technological complex, heat treatment, automatic control system, quality indicators, zone of
thermal influence, technological process, gas medium

YK 621.391.037.3

A. A. Cumywun, crapmnii npenopasarenb, kadeapa «PaxnorexHukay, MkeBckuil rocy1apcTBEHHBIN TEXHUYECKUH
yauBepcuret (4. A. Simushin, Senior Lecturer, [zhevsk State Technical University)

A. H. Konvicos, KaHIUIAT TEXHUYECKUX HAYK, OIEHT, 3aBeAyIomunil kKadenpoir «Pannorexankay, V>KeBCKHHA rocy-
JApCTBEHHBIN TexHmdeckuid yHUBepcuteT (4. N. Kopysov, Candidate of Technical Sciences, Associate Professor, 1z-
hevsk State Technical University)

H. 3. Knumos, 1OKTOp TEXHHUYECKHX Hayk, mpodeccop, kadenpa «Pamunorexuukay, VhkeBCKuii rocyapcTBeHHbIM
texHudyeckuit yuusepcuret (1. Z. Klimov, Doctor of Technical Sciences, Professor, Izhevsk State Technical University)

Pa3pa6orka cucTeMbl LMKJI0BOWH CHHXPOHM3AIMH JJIsl KaHana ¢ rpynnuposanueM omudok (The Devel-
opment of Cycle Synchronization System for a Chanel with Burst Errors) — C. 237-243.

Paccmompenvr sonpocwl nocmpoenus cucmem Yukio80t CUHXPOHU3AYUYU NPU UCHOTLI0BAHUYU OIOUHO20 nepemedice-
Hus. Beinonnena oyenka sghgpexmusnocmu ucnonb3o8anus Mapkepos nHa ochoge M-nociedosamenvHocmu.
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A construction of cycle synchronization systems using block interleaving is considered. The efficiency estimation of
markers on the basis of M-sequence is executed.

KaioueBble ci10Ba: IUKIIOBas CHHXPOHH3ALMSI, KOJUPOBAHKE, IEPEMEKEHHUE

Keywords: cycle synchronization, coding, interleaving

YK 620.179.16

B. A. Cmpuoicax, kaHOUIAT TEXHUYECKHX HAYK, JOLEHT, Kadenpa «IIpuOopbl M METOObI KOHTPOJS KadyecTBay,
WxeBckuii TOCYyJapCTBeHHBIN TexHuueckuii yausepcuteT (V. A. Strizhak, Candidate of Technical Sciences, Associate
Professor, Izhevsk State Technical University)

A. B. Ilpsaxun, 3aBenyrommii 1aboparopusimu, kadenpa «[IpruOOpsl u METOABI KOHTPOIS KadecTBa», VKEeBCKHHA To-
CYJapCTBEHHBIN TexHuueckuil yausepcuter (4. V. Pryakhin, Laboratories Chief, Izhevsk State Technical University)

C. A. Obyxos, nunxenep, OO0 «JIJILL MUBC — Wxesck» (S. A. Obukhov, Engineer, LLC «MDC MIBS — Izhevsk»)

A. b. E¢hpemos, yuebublit Mactep, Kadenpa «IIpuOoOpsl ¥ METOBI KOHTPOJIS KauecTBa», VKeBCKUI rocynapCcTBEH-
HbII1 TexHu4yeckuit yausepcuret (4. B. Efremov, Laboratoty Master, Izhevsk State Technical University)

HNudopmanuoHHo-u3MepHTEIbHAA CHCTEMAa BO30Y:KAEHHS, MPUeMa, PerucTpauuu M 00padoTKH CUTHAJIOB
3JIeKTPOMATHUTHO-aKycTHYeckux mnpeodpa3opateseii (The information and measuring system for excitation,
detection, registration and processing of signals from electromagnetic-acoustic transducers) — C. 243-250.

Chopmynuposanvl mpebosanus K YHUBEPCANbHOU UHDOPMAYUOHHO-USMEPUMENbHOU CcUCmeMe, NPeOHA3HAYEHHOU
011 QUACHOCIMUKU HANPANCEHHO-0eDOPMUPOBAHHOSO U CIPYKIMYPHO2O COCTOSHUA AEKMPONPOBOOSUX 00bEeKmog
INEKMPOMASHUMHO-AKYCIMUYECKUM Memooom. [Ipedcmasnenvl CIMpyKmMypHAs cxema CUcmemyvl U OCHOGHble ee OlOKU,
obecneuusaiowue 6030ydHcOeHUe, NPUEM, PeSUCIPAYUIO U 0OPAOOMKY aKYCMUYECKUX CUSHANIO8 6 YCIO0BUAX CLYUALHbIX
INEKMPOMASHUMHBIX nomeX. [Ipugooumesa onucanue cneyuanu3uposaHHo20 NPOSPAMMHO20 0DeCneyeHus.

The requirements to universal information and measuring system, designed for diagnosis of stress strain and struc-
tural state of conductive objects by means of an electromagnetic acoustic method, are formulated. The system structural
scheme and its main blocks, providing excitation, detection and processing of acoustic pulses with presence of stochas-
tic electromagnetic interference, are described. The article contains description of the specialized software.

KaioueBble cjioBa: 3IEKTPOMarHUTHO-aKyCTHUECKHE IpeoOpa3oBaTeiy, CKOPOCTh YJIbTpa3ByKa, armnapaTHo-
IIporpaMMHOE oOecriedyeHne

Keywords: electromagnetic-acoustic transducers, ultrasound velocity, software/hardware

YK 621.383.93

IO. K. llenxosHuxos, DOKTOp TEXHUIECKUX HAYK, podeccop, TIaBHBIN HAYYHBIH COTPYIHUK, UHCTHTYT IMpUKIa-
HOM Mexanuku Y panbsckoro otaenenust PAH (Yu. K. Shelkovnikov, Doctor of Technical Sciences, Professor, Chief Re-
search Scientist, Institute of Applied Mechanics, Ural Branch of RAS, 1zhevsk)

IloBbImenne cTA0WILHOCTH M JIMHEHHOCTH KOOPAMHATHOH XAPAKTEPHCTHKH CKAHMCTOPHBIX HH(opMa-
HHOHHO-M3MepuTeabHbIX cucTeM (Improving the Stability and Linearity of a Coordinate Characteristic of Scan-
istor Information and Measuring Systems)— C. 251-255.

Paccmompenvt 60npocei nosviulenus mMoYHOCU U3MEPEHU 2eOMEeMPUYECKUX Napamempos 00beKmo8 cKanucmop-
HbIMU UHGOPMAYUOHHO-USMEPUMENLHBIMU CUCEMAMU HYMeM YIYYUeHUs CIabuIbHOCMU U TUHEeUHOCMU KOOPOUHAM-
HoUl xapaxmepucmuky. OnUcanvl mepbvl, NO360NAOUUE YMEHbUUMY ee memnepamyphblil Opeligp. Tloxasano, umo no-
2peutHOCmb UsMePeHUTi Om HeTUHEUHOCIU KOOPOUHAMHOU XAPAKMEPUCMUKY MOICHO YMEHbUUMb KoppeKyuel opmbl
ONPAUIUBAIOWe20 HANPAICEHUS, 66e0€HUEM NONPABOK K PE3VIbIAMY USMEPEHUll Ul yMeHbUleHueM HeAUHelHOCmu co-
NPOMuUGIeHUs: OeTUMeNbHOU WUHBL MEXHOIOSUYECKUMU MEMOOaMU.

The paper deals with issues of increasing the accuracy of the geometrical parameter measuring of objects with scanis-
tor information and measuring system by improving stability and linearity of the coordinate characteristics. Measures to
reduce its temperature drift are described. It is shown that the measurement error arising because of the coordinate char-
acteristic nonlinearity can be reduced by correcting the form of a scanning voltage, introducing correction data to the
measurements, or decreasing the nonlinearity of bleeder bar resistance using some technological methods.

KaioueBble ciioBa: ckaHUCTOp, HH(POPMAIIMOHHO-M3MEPUTENIbHASL CHCTEMa, KOOPAMHATHAS XapaKTePHCTHKA, TOY-
HOCTb U3MEPEHUI, TAOJIMYHBIH KOPPEKTOP KOOPIHHATHI

Keywords: scanistor, informational and measuring system, coordinate characteristics, measuring accuracy, table
corrector of coordinates

YK 621.3.088.7

Miroslav Kamensky, PhD, Assistant Professor, Slovak University of Technology in Bratislava, Slovakia (Mupocras
Kamencku, kKaHauaT TEXHUYECKUX HayK, kadeapa n3Mepernii CloBalKOro TEXHUYECKOTO yHUBEpCHUTETa, bpaTuciasa,
CrnoBaxwus)

Karol Kovac, PhD, Associate Professor, Slovak University of Technology in Bratislava, Slovakia (Kapon Kosau,
KaHJMIAT TEXHHYECKUX HAyK, MOUEHT, Kadeapa m3Mepenuit CIoBallKOro TEXHHUYECKOTO YHHBEpCHTEeTa, bparuciasa,
CrnoBakus)
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Anton Krammer, Assistant Professor, Slovak University of Technology in Bratislava, Slovakia (Aumon Kpammep,
WHXXEHep, CTapliui mpenojaBarelib, kadenpa uzmepeHuit CIOBalKOr0 TEXHHMYECKOTO yHUBepcuTeTa, bparuciasra,
CrnoBakus)

Yury Nikitin, Candidate of Technical Science, Assistant Professor, Izhevsk State Technical University, Russia
(fO. P. HukutuH, kaHAMAaT TEXHUUECKUX HAYK, JOLEHT, Kadeapa «MexaTpoHHbIE cUCTeMbI», MkeBckuil rocynaper-
BEHHBIH TEXHUYECKUH YHUBEPCUTET)

Usage of Additive Iterative Method for Correction of Adc Errors in Lsb Region (Mcnoabs3oBanue aa-
JAUTHBHOTO WTEPAIIMOHHOIO0 MeETOAAa /IS KOPPEKUUH OMMOOK B MJajlieM 3HAavalleM paspsijie aHaJoro-
uudposoro npeodpazopareis (ALID)) — C. 256-263.

Additive iterative method (AIM) could be used for automatic correction of a measurement transducer error. The
method is suitable for suppression of errors of analog-to-digital converters (ADC). But quantization error represents
limitation for correction process if total measurement error less than 0.5 LSB of ADC is desired. For elimination of this
restriction combination of AIM with non-subtractive dithering (ND) is proposed in this paper and the principle of com-
bination of both techniques is described. Inverse element (IE) is fundamental part of a measurement channel with AIM.
Analysis of IE design based on pulse width modulation signal is described for application with single-chip microcon-
troller. To achieve precise processing of signal from IE technique similar to deterministic dithering could be employed
which enables faster IE response. For resolution improvement of measured signal processing in the initial step of cor-
rection ND with stochastic dither is suggested. From the dependency of root mean squared error on dither dispersion
optimal dither dispersion is found.

Aooumusnulii umepayuorrvlil memoo (AUM) moswcem 6vime ucnonb308an 0Jisl ABMOMAMUYECKOU KOPPEeKYUU Ouiuo-
KU U3MepumenbHo20 npeobpazoeamens. [Jannbiii Memoo npucooen Oisi YMEHbUEHUs. OUUOOK aHATO20-YuPpPosbix npe-
obpazosameneti (ALII). Ho owubka K6anmosanus umeem ocpanuderus O0jisi npoyecca KOppeKyuu, eciu mpebyemcs
cymMmapHas owuoka usmeperus menee 0,5 3nauenus miaouezo snavawezo paspaoa AL

Ilpeonacaemcs couemanue AUM ¢ memooom noomeumusanus ncesooCayiaunoco cueHaila 6e3 e2o 8blyumanus u
ONUCHIBACMCSL NPUHYUN COYemanusi 000ux Memooos. Mneepcuvlil snemenm A8semcst OCHOGHOU YACMbIO U3MePUmeib-
Hoeo kanana 6 AUM. Onucana pazpabomxa UHEEPCHO20 INEMEHMA HA OCHOBE WUPOMHO-UMNYIbCHOU MOOYIAYUU CUe-
Hana 0 NPUMEHEHUs. ¢ OOHOKPUCTALbHBIM MUKPOKOHMPOILEPOM. [l 00Cmudicenus 8blcOKOl MOYHOCMU 06pabomKu
CUSHAA OM UHBEPCHO2O INEMEHMA UCHONb3YEMC s MEMO0, AHANOSUYHBIL MEMOOY OeMmePMUHUPOBAHHOZ0 NOOMEUUBA-
HUSL NCeBOOCTYUANIHO20 CUSHANA, KOMOPbLIU NO360AUM Obicmpee NOLYYUMb OMKIUK OM UHBEPCHO20 dnemenma. [[na
VAyuueHus paspewmaroweti ChoCOOHOCMU NPedaodlceHo 0opabamuvléams UMepIeMblil CUSHAT HA HAYATbHOM uldee Kop-
PeKyul OaHHbIM MEMOOOM CO CIOXACMUYECKUM NOOMEUAHHBIM NCe8O0CTYYalbIM cucHanom. Hatidena onmumanvuas
oucnepcus NnoOMEUaHH020 NCe8OOCIYUAUHO20 CUSHANA U3 3A8UCUMOCU CPeOHell K8AOpamu4eckol owubKu om ouc-
nepcuu NOOMEULaHHO20 NCe8OOCIYYAIHO20 CUSHALA.

Keywods: ADC errors, iterative corrections, dithering

KiroueBble ciioBa: ommOKy aHAIOTO-IM(PPOBBIX MpeoOpa3oBaTeneld, HTepalMoOHHasT KOPPEKIUs, MOAMEITUBaHNE
NICEBIIOCIYy4YallHOTO CUTHaJIa

HAYKH O 3EMJIE

YK 622.276+517.977.56

K. A. Cuoenvnukos, nouent, kadenpa «HTenIeKTyanbHble HHPOPMAIIMOHHBIE TEXHOJIOTHHA B SKOHOMHKE», KeB-
CKUHl rocynapcTBeHHBIN TexHudeckuii yausepcureT (K. 4. Sidelnikov, Candidate of Technical Sciences, Izhevsk State
Technical University)

B. A. Cannukos, crapuinii Hay4Hblii COTpyIHHK, Kadenpa «VHTemIekTyaspHble HHOOPMAIMOHHBIE TEXHOJIOTHH B
9KOHOMUKe», VKeBCKUil rocynapcTBeHHbI TexHudeckuit yuusepcuret (V. A. Sannikov, Senior Research Assistant,
Izhevsk State Technical University)

OnruMu3anus pexuMoB padoThl HePTAHBIX CKBAXKHH C MOMOIILI) FeHETHYECKOI0 AJIrOPUTMA NMPH MO-
JeaupoBaHuN oaHO(pa3Hoi AByMepHoil (puabTpanmuu ciaadocxkxumaemoii :kuakoctu (Oil Well Mode Optimiza-
tion by Genetic Algorithm for Single-Phase Two-Dimensional Flow of Slightly-Compressible Fluid) — C. 264-284.

Cohopmynuposana 3a0aua ONMUMU3AYUY PEN’CUMOE PADOMbL HEDMAHBIX CKEANCUH 8 CLyuae 0OHODAZHOU O8YMEPHOU
Gurempayuu crabocacumaemo dcuokocmu. [na ee peuwieHuss peKOMeHO0BAHO UCNOTb3OBAHUE 2EHEMUYECKO20 AN20-
pumma. Ilpusedervl pe3yrbmamsi no anpodayuu npeoiazaemvlx N00X0008 Ha NpumMepe MeCmopo*COeHUs, paspadbamuol-
6aeM020 8 YCIOBUSIX, NPUOIUICEHHBIX K PEATIbHbIM.

The problem of oil well mode optimization in case of single-phase two-dimensional flow of slightly-compressible
fluid is defined. To solve the problem, a genetic algorithm is recommended. The results of the proposed approaches
applied to a reservoir which is developed under near in-situ conditions are presented.

KaroueBbie ciioBa: onHodasHast Gpuibrpanuu, ciabockumaeMast )KUAKOCTh, METOJ] KOHEUHBIX Pa3HOCTEH, MOJIEIH-
POBaHHE IJIACTOBBIX CUCTEM, PEXKUM PabOThl CKBXXHHBI, YCIOBHAS ONITHMHU3AIINsl, TEHETHYECKUI alropuT™

Keywords: single-phase filtration, porous medium, slightly compressible fluid, finite difference method, reservoir
simulation, oilwell mode, conditional optimization, genetic algorithm
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HAHOTEXHOJIOTUH

YK 691.333

H. A. Ilyoos, acnupanT, VxeBckuid TocylapCTBEHHbIH TexHU4Yeckuil yHuBepeuret (I. A. Pudov, Postgraduate Stu-
dent, Izhevsk State Technical University)

I'. 1. Axoenes, MOKTOp TEXHUYECKUX HAYyK, Mpodeccop, 3aBeayronuii kadenpoit «I eoTeXHnKa U CTPOUTENIbHBIE Ma-
Tepuaib», VbkeBckuii rocynapcTBeHHbIH TexHuueckuil yHusepeuret (G. I Yakovlev, Doctor of Technical Sciences,
Professor, Izhevsk State Technical University)

A. A. Jhwnuxosa, MaruCTpaHT, VKEBCKUIT rocy 1apCTBEHHBIN TeXHUYeCKuld yHUBepcuTeT (4. A. Lushnikova, Magis-
trand, Izhevsk State Technical University)

O. B. U3paonoea, MaTHCTpaHT, VIXKeBCKUH rocynapCcTBEHHBIN Texandeckuil yausepcuret (O. V. Izryadnova, Magis-
trand, Izhevsk State Technical University)

I'mapoaunaMuyeckuid cnocod aucHepraliM MHOIOCJOWHBIX YIJIEPOAHBIX HAHOTPYOOK npu Moauduka-
nun MuHepaabHbIX BsuKymux (Hydrodinamic Way of Dispergation of Multilayer Carbon Nanotubes at Modifi-
cation of Mineral Binders) — C. 285-293.

Hccnedyromesn munepanvivle KOMROZUYUOHHbIE MAMEPUATIbL NIOMHOU CIPYKMYPbl HA OCHO8e NOPMAAHOYeMeHma U
eunca, MooupuYUPoBarHvle y2iepoOHbIMU HAHOOUCHEPCHBIMU cucmemamu. B kauecmee moouguyupyrowux 006asox
ucnonb308anucy yenepoousie nanompyoxu Graphistrength™ kopnopayuu Arkema, oucnepeuposanmvie 6 60de npu no-
MOwu 2UOPOOUHAMUYECKOU YCIMAHOBKU C NPUMEHEHUEM NOBEPXHOCMHO-AKMUSHBIX éeujecms. Ommeuaemcest npupocm
NPOYHOCIU METKO3EPHUCIO20 bemona Ha u32ub 6 cpeonem Ha 45 %, na cocamue — 35 %, npeden npounocmu Ha caca-
mue eunca — Ha 46 %. Ilosvluienue NPOYHOCMU CEI3AHO C UBMEHEeHUEM MOPPONo2UL KPUCMATIOSUOPAMHBIX HOB00ODA-
306aHull, 00eCneuUsarWUx Gopmuposanue Mar0dedeKmHot CmpyKmypbl MUHEPATbHOU MAMPUYbL NOGLIULEHHOU N0~
HOCMU 10 NOBEPXHOCMU MBEPOLIX (A3 8 COCMABE KOMROZUYUOHHO20 MAMEPUANA.

The possibility of using carbon nanostructures to improve the cement and gypsum composition and improve its
physical and mechanical properties was studied. Graphistrength™ nanotubes produced by Arkema corporation were
used as modifying agents. The nanotubes were dispersed in water on a hydrodynamic installation with use of surface-
active reagents. It was noted that the flexing strength of concrete increased by 45 %, compression strength — 35 %, ul-
timate compressive strength of gypsum - 46 %.

Ki1ioueBble cjI0Ba: MHOTOCIIOIHBIE YIiIepOHble HAHOTPYOKH, MOBEPXHOCTHO-aKTUBHBIE BEIECTBA, MUHEPAIbHBIC
Matpulibl, MOp(oIorus

Keywords: multilayer carbon nanotube, surfactant, mineral matrix, morphology

YK 691.335

C. B. Cuiuyz06, aciupanTt, M>keBckuil TOCYyJapCTBEHHBIN TeXHUYeCcKui yHuBepcutet, Poceus (S. V. Sychugov, Post-
graduate Student, Izhevsk State Technical University)

H. A. I1yoos, actimpant, VbkeBckuil TocylapCTBEHHBIH TeXHUYEeCKUi yHUBepcuTeT, Poceus (1. A. Pudov, Postgradu-
ate Student, Izhevsk State Technical University)

I'. 1. Axoenes, NOKTOp TEXHNYECKUX HAYyK, Mpodeccop, 3aBeayronuii Kadenpoil « eoTeXHnKa U CTpOUTENIbHBIE Ma-
Tepuaib», VbkeBckuil rocynapcTBeHHbIH TexHuueckuid yHusepeuret (G. I Yakovlev, Doctor of Technical Sciences,
Professor, Izhevsk State Technical University)

M. Cabep, accucteHt, kapenpa «CTpOUTEIIECTBOY», HHKEHEPHBIN (haKkynbTeT, ErnneTcko-poccuiickuii yHUBEPCHTET,
Kawnp, Erunier (Mohammed Saber, Assistant, Egyptian Russian University (ERU), Cairo, Egypt)

IIpumenenne HaHOL00aBOK TEXHOT€HHOT0 NMPOMCXOKIEHHSI B KadyecTBe MOAM(PHKATOPOB /IS aHTUAPHTO-
BbIX kommo3uumii (Application of Nanoadditives of Technogenic Origin as Anhydrite Composite Modifiers) —
C. 293-300.

Pacemampusaemces paspabomka KOMROZUYUOHHO20 AHZUOPUMOBO20 6SIICYULE20, MOOUDUYUPOBAHHO20 HAHOCHI-
DPYKMYPHbLIMU 000ABKAMU MEXHOZEHHO20 NPOUCX0JICOeHUs. B kauecmee 006as0k uchonb306aauce nOPOUwIKY 2a1b68aHU-
YeCKUX WAM08, codepaicawjue Yacmuybl HAHOMEMPOBLIX PA3MeP08. AHANU3 XUMULECKO20 COCMABA U C8OUCIE NOPOUL-
KO8 NO360IUL COeNamb 6bl600 O YeNecOO0OPA3HOCU UX NPUMEHEHUsl 8 Kauecmee MOOUpuUKamopos uopamayuu u
meepoenust O AH2UOPUMOB020 BadCYWe2o. [l noguluenus akmusHOCMU HAHOOUCHEPCHbIE NOPOUIKIU NOOBEP2ATIUCD
mepmuyeckol oopabomke npu memnepamypax 800 +~ 1 000 °C. B xode uccrnedosanuil OblI0 YCMAHOGIEHO NOJLONCU-
menbHoe GIUsIHUE HAHOOUCNEPCHO20 UWIIAMA HA CMPYKMYpooOpasosanue u (u3uKo-mexaHudeckue Xapakmepucmurku
aneudpumosoii mampuywvl. OnpedeieHo ONMUMATbHOE COO0ePI*CaAHUe HAHOOUCNEPCHO20 Moldugduxkamopa 8 cocmage
KOMNO3UYUOHHO20 AH2UOPUNIOBO20 GSICYUE2O.

This article is devoted to the development of composite anhydrite astringent, modified by nanoadditives of tech-
nogenic origin. The galvanic sludge powders which contained grains of nanometric size were used as additives. The
analysis of chemical composiyion and proprieties of powders allowed making a conclusion that these powders can be
applied as modifiers for hydratation and anhydrite astringent solidification. [[ns nogvluienusi akmueHocmu HaHOOUC-
nepcHvle NOPOWKU N008ep2aIicy mepmuiecko oopabomre npu memnepamypax 800 ~ 1 000 °C. In order to boost the
activity of nanopowders, they were exposed to thermal treatment at temperatures from 800 to 1000 °C. During re-
search processes the positive influence of galvanic sludge nanopowders on physical and mechanical proprieties and on
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structurization of anhydrite composite was identified. As a result the optimal concentration of nanopowder modifiers in
anhydrite composite astringent was determined.

KaioueBble ciioBa: KOMIO3UIMOHHBIE aHTHIPUTOBBIE BSDKYLIHME, MOAWU(HUKALMS, HAHOAUCIIEPCHBIE T00aBKH, CTe-
NIeHb aKTUBHOCTH, I'HPATAIHS

Keywords: composite anhydrite astringent, modifier, nanopowder additive, degree of activity, hydratation

KPATKHME COOBLHIEHUSA

YK 355/359+519.7

P. B. Ap3ymanan, KaHOAUIAT TEXHUYECKUX HAyK, COBETHHK MHHHCTpa WHOCTpaHHBIX 1en, Haropro-Kapabaxckas
Pecniyonuka (Hrachya Arzoumanian, Ph. D., Senior Researcher)

CeTeBoe MPOTHBOOOPCTBO KaK HOBasi MapagurMa BoeHHOro uckyccersa XXI Bexa (Networking Antagonism as
a New Paradigm of Military Art of the XXI Century) — C. 301-311.

IIpusooamca ghaxmul, ceudemenvcmayioujue 0 CMpyKmypHoIX usmeneHusax cpedvl besonachocmu XXI eexa, ceéazam-
Hble ¢ 27YOOKUMU U 8CECINOPOHHUMU USMEHEHUAMU CO8peMeHH020 obwecmea. 110000HbIe usmenenus He Mo2nu He cnpo-
B0YUPOBAMb USMEHEHUSL U 8 BOEHHOM Oene. Knouesbim acnexmom noOoOHbIX USMEHEHUll AGIAeMCs OPUSHMAayusi Ha
nogcemecmHoe GHeOpeHue cemesvblx CHPYKMyp OpeaHu3ayuu u ynpasieHus MexanusmMom obecneuenus 60enHol be3o-
nacHocmu 20Cy0apcmea — cemesoe npomugobopcmeo (net-centric warfare) cmaHo8umcs, OCHO80U OP2aAHU3AYUU 00~
pyarcennoll bopvoul 6 XXI sexe. Paccmompenuto 0cobeHHOCmell 5mo20 HOB020 ABNEHUS 8 BOCHHOM Oefle U NOCEAUeHA
Hacmoswas paboma.

The article presents evidence about the structural changes of the security environment of the XXI century, associ-
ated with deep and comprehensive changes in modern society. Such changes could not but provoke a change in military
affairs. A key aspect of these changes is to focus on the widespread introduction of network structures of organization
and management mechanism to ensure the military security of a state - the network confrontation (net-centric warfare)
becomes the basis for organizing the armed struggle in the XXI century. The features of this new phenomenon in mili-
tary affairs is considered.

Ki1ioueBble c10Ba: CETELEHTPUYECKOE NPOTUBOOOPCTBO, HHPOPMAIMOHHAs BOHHA, BOGHHOE MCKYCCTBO, BOGHHAS
cTparerus

Keywords: net-centric warfare, information warfare, military art, military strategy
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