Coaeprxanue ;kypHaJia
HNuTennextyaiabHble cucTeMbl B mpou3BoacTBe Ne 1, 2013 rog

MATEMATHUKA U MEXAHUKA

VK 654.924.3:519.24:004.89

A. A. Atisuxoeuu, kKaHIHIAT (PU3NKO-MATEMATHIECKUX HAYK, NOUEHT; V)kKeBCKUil TOCy TapCTBCHHBIN TEXHUYCCKUN YHUBEPCUTET ME-
au M. T. KanamaukoBa

A. B. Kopsaxun, acnupar, VxeBckuil rocyJapcTBEHHbIM TEXHUUECKUN YHUBEPCUTET

nmenu M. T. Kanamnukosa

METO/Ibl PACIIOBHABAHUA TUITIA HAPYUIUTEJIS, TIPUMEHSEMBIE B CEMCMOAKYCTUYEKUX ITEPUMETPO-
BbIX OXPAHHBIX CUCTEMAX — C. 5-8.

IIpusedenvt Hekomopvle Xapakmepucmuxu, Heooxooumvle 01 PACNO3HABAHUS HAPYWUMeNnell ¢ NOMOWbIO CeUCMOAKYCMUYeCcKUx ox-
pannwlx cucmem. Jano cpasnerue npocmozo YCio8H020 Memood u Memood, OCHO8AHHO20 HA HEUPOHHBIX CENlsX.

KiroueBble cJIoBa: ceiicCMOAaKyCTHYCCKUE MIEPUMETPOBBIC OXPAHHBIE CUCTEMBI, KOO HUITUECHT IKCcIecca, HEHPOHHBIE CETH

A. A. Aizikovich, PhD (Physics and Mathematics), Associate Professor, Kalashnikov Izhevsk State Technical University

A. V. Koryakin, Post-graduate, Kalashnikov Izhevsk State Technical University

Methods of infringer recognition applied in seismoacoustic perimeter protection systems

Some characteristics necessary for recognition of infringers with the help of seismoacoustic protection systems are resulted. Com-
parison of a simple conditional method and a method based on neural networks is given.

Keywords: seismoacoustic perimeter protection systems, factor of an excess, neural networks

YK 519.95

M. H. Babun, noxTop (HU3MKO-MaTeMaTHYECKUX HAyK, JOLEHT, npodeccop, MOCKOBCKHI rocyJapCTBEHHBIH YHUBEPCUTET UMEHHU
M. B. Jlomonocosa

U JI. Ma3ypenxo, xannuaat (U3HKO-MaTeMaTHYECKUX HAyK, CTapLIMK HAy4HBIH COTPYIHHK, MOCKOBCKHH T'OCYIapCTBEHHBIN
yHuBepcutet umenu M. B. JlIomonocosa

A. b. Xonooenxo, xaHmuaaT (PU3UKO-MAaTEMATHUECKUX HAYK, CTApIIMH HAYYHBIH COTPYIHHK, MOCKOBCKHH TOCYyIapCTBEHHBIH
yausepcuteT uMeHu M. B. JlomonocoBa

ABTOMATHBIE S3bIKM C YACTOTHBIM CBOMCTBOM ECTECTBEHHBIX S3bIKOB — C. 9-13.

Haemcs kpamkuii 0630p mamemamuyeckux mooeneli ecmecmeeHnblx aA3viko8. Onpedeienvl agmomammuble A3blKYU, UMerouue npe-
OenbHble YACMOMHbLE CE0UCMBA U CPHOPMYTUPOBAH PAO MeOpeM Npo HUX.

KiroueBble ci10Ba: KOHEUHbIH aBTOMAT, (POPMAIIBHBIN SI3bIK, ECTECTBEHHBIH SI3BIK

D. N. Babin, DSc (Physics and Mathematics), Professor, Lomonosov Moscow State University

1. L. Mazurenko, PhD (Physics and Mathematics), Senior Researcher, Lomonosov Moscow State University

A. B. Kholodenko, PhD (Physics and Mathematics), Senior Researcher, Lomonosov Moscow State University

Automata languages with frequency properties of natural languages

The article gives a brief overview of mathematical models of natural languages. Automata languages with limiting frequency proper-
ties are defined and a number of theorems about them are formulated.

Keywords: finite automaton, formal language, natural language

VK 536.421.1

B. H. Juoenko, TOKTOp TeXHUIECKHX HayK, npodeccop, MkeBckuii rocyrapcTBeHHBII TexHuIecknid yauBepcuteT nmenu M. T. Ka-
JIAIIHUKOBA

P. 3. Kacumoes, crapuuii npenojaBarens, MxeBckuil rocy1apcTBeHHbIH TexHuueckuid ynusepcureT umenu M. T. Kanamnukosa

/. H. I[lonos, kanauaaT TEXHUYECKUX HAYK, JOLEHT, MKeBCcKkuil rocy 1apCTBEHHBIN TEXHUUECKUI YHUBEPCUTET UMEHU
M. T. KanamnunkoBa

MOJEJIMPOBAHUE ®A30BbIX ITEPEXOJIOB B KAIICYJIMPOBAHHBIX TEIIVIOAKKYMVIJIMPYIOIINX MATEPUA-
JJAX - C. 13-17.

ITlpeocmasnena memoouxa pacuema npoyeccos uUMeHeHus Qazo8020 COCMOAHUSL MENnI0aKKymyaupyiowux mamepuanos (TAM)
BHYMPU KANCYN PA3IUYHBIX YOpM ¢ mBepooll menionpo8ooHol 0b0I0UKON. B ocnoge memooduku nedxcum npeonodcennas asmopamu
@opma ypasnenus menionpoBOOHOCHU Ot OOHOMEPHO20 HECMAYUOHAPHO20 MEMNEPAMYpPHO20 NONA C GHYMPEHHUMU UCHOYHUKAMU
menaomol. B kavecmee TAM paccmampusancs napagun — n-okmadexan. I[Ipusedensl npoghunu memnepamyp npu niasienuu Kancynvl
cepuyeckoil popmbl 6 pasnuuHbie MOMEHMb BPEMEHU OM HAYANA HAZpesd, NpOuiu memnepamyp 6 meyenue peMeHu NiasieHus,
npoghunu 0sudxcenus Gpouma Gaz0602o nepexooa npu pasIULHbIX SHAUEHUAX KOIPPUYUeHma menioomoayu.

KnioueBble cj10Ba: 9UCICHHOE MOAEINPOBaHKE, (ha30BBIE MEPEXO/IBI, TETIOAKKYMYIHPYIONIHE MaTePUaIbI

V. N. Didenko, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University

R. S. Kasimov, Senior Lecturer, Kalashnikov Izhevsk State Technical University

D. N. Popov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University

The phase transitions modeling in encapsulated thermal storage materials

This article describes the method of designing the phase change processes of heat storage materials in capsules of different forms
with a solid heat-conducting shell. The basis of the method is heat conductivity equation that is applied for one-dimensional nonstation-



ary temperature area with internal heat sources. This equation is written for a fixed grid of the phase transition zones allocation and is

proposed by the authors. Paraffin-n-octadecane was considered as heat storage material. The profiles of temperature during melting of a

spherical capsule at different times, the profiles of the phase transition front at different values of heat transfer coefficient are shown.
Keywords: numerical modeling, phase transitions, thermal storage materials

YK 622.691

A. A. Juibopun, aciupant, VbxeBCKui rocyaapcTBEHHBIN TeXHHIeCKni yHuBepcuTeT nMmeHH M. T. Kanamnukosa

MOJIEJIMPOBAHUE TEYEHMS IBYX®A3HON CMECH B KPMBOJIMHEMHBIX KAHAJIAX TA30IIPOBOJIA- C. 18-23.

Onucano moderuposanue 08yxXpaznozo meuenus 2a3a 6 KpUSOIUHENHbIX KaHanax mpyoonpoeodos. Ilposedensi yucientvle paciemsl
O0BUCEHUA U 6LINAOEHUS HA CIMEHKU MPYOONPO600a Hacmuy OUCNePCHOU Pasbl pasIuiHO20 pasmepd, OKA3bIBAIOWUX abpasueHoe mexa-
HUuecKoe go3oelicmaue Ha KOHCMPYKMUGHbIL dJleMeHm mpybonposooa 8 obnacmu useubos.

KniodeBble cj10Ba: MOIENb TEUCHNS I'a3a, KPUBOIMHEWHBIE KaHAIBI TPYOOIIPOBO/IA, AUCTICPCHBIE Ta30BBIC YACTHUIIBI

A. A. Dybrin, Post-graduate, Kalashnikov Izhevsk State Technical University

Simulation of two-phase mixture in curved channels of pipeline

The article describes the modeling of two-phase gas flow in curvilinear channels of pipelines. Numerical simulations are carried out
for the motion and the pipeline wall deposition of dispersed particles of different sizes that have abrasive mechanical action on the pipe-
line structural element in bends.

Keywords: model of gas flow, curved channels of pipeline, gas dispersed particles

YK 620.9:662.6

JI. @. Unanemounos, Maructpanr, VbxeBckuil rocytapcTBeHHBIH TexHUUeckuil yHuBepcuteT uMenn M. T. Kanamnukosa

ITAPAMETPUYECKOE MOJEJINPOBAHUE CXUI'AHUSA APEBECHOI'O T'EHEPATOPHOI'O T'A3A C IIOMOIIBIO
ITAKETA TTPUKJIAJHBIX TTPOI'PAMM FlowVision — C. 23-28.

Paccmampusaemcs pacuem napamempos eopenus u ceomempuu NIaMeHU NPU COHCUSAHUY OPEBECHO20 2eHepamopHO20 2a3a 6 06YX-
NPOBOOHOIU 20penke muna «mpyoa 6 mpybey 015 npedsapumenrbHo20 onpedeieHus OnuHbl menjiozenepamopa. Pacuem npouzgooumces ¢
NOMOWbIO TUYEHZUOHHO20 naKema npukiaonslx npoepamm FlowVision na ocnoge modenu necocumaemori sHcuokocmu u mypoyienmuo-
cmu. B pesynemame uuciennoeo mMooenuposanis NOIyyeHvl nos CKOPOCmu, 2opioie2o, meMnepamypel.

KnioueBble cj10Ba: TeHepaTOPHBII a3, )KapoTpyOHBIH KoTel, (PPOHT IUIaMEHH, Ta30BbIH (ake

L. F. llaletdinov, Master’s degree student, Kalashnikov Izhevsk State Technical University

Parametric modeling of wood power gas combustion by software package FlowVision

The paper considers the calculation of combustion parameters and flame geometry when combusting wood power gas in a two-wire
«pipe in pipey» burner in order to pre-determine the length of the heat generator. The calculation is made by the licensed software pack-
age Flow Vision based on the model of non-compressible fluid and turbulence. Numerical simulation allowed obtaining fields of veloc-
ity, fuel and temperature.

Keywords: power gas, fire-tube boiler, flame front, gas flare

YK 621.001.2

O. B. Manuna, nOKTOp TEXHHYECKHUX HayK, mpodeccop, MkeBckuil TocyJapcTBEHHbIH TeXHUYECKui yHuBepcuteT umeHn M. T. Ka-
JIAIIHUKOBA

O. @. Banees, aciupaHt, M>xeBckuii rocyiapcTBeHHbIN TexHudeckuil yausepcuter uMenu M. T. Kanamnukosa

oaxo/Jibl K MMHUMM3ALIMM PECYPCOB 3BM, HEOBXOJMMBIX JUISA PEAJIM3AIIMU ITPOLIECCA CTPYKTVYP-
HOI'O CUHTE3A OBBEKTOB, [IOCTPOEHHbBIX HA JUMCKPETHBIX CTPYKTYPAX — C. 29-34.

Peanusayus npoyeccoe cmpykmyprozo cunmesa nymem KOMOUHAMOPHO20 NOUCKA CIATKUBAEMCsL ¢ NPpOONeMOl NPOKAAMUL pazmep-
HOCIMU, 4MO NPensmcmeyem GbINOIHeHUI0 CMPYKMypHO20 cunmesa Ha cospemenusvix OBM. Ilpeonazaiomcsa cnocobvr munumuzayuu
BbLIYUCTIUMENLHOU HAZPY3KU U HEeOOXOOUMOU NAMAMU NPU GbINOIHEHUU CIMPYKIMYPHO20 CUHMe3d, OCHOBAHHO20 HA YNOPAOOUEHUU NPUHA-
K08, ONUCLIBAIOWUX KIACC 00BEKMO8, NPU UX NEPEMHONCEHUL.

KniodeBble cj10Ba: CHCTEMBI aBTOMATH3UPOBAHHOTO MIPOEKTUPOBAHNS, CTPYKTYPHBINH CHHTE3, KOMOMHATOPHBIH ITOMCK

O. V. Malina, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University

O. F. Valeyev, Post-graduate, Kalashnikov Izhevsk State Technical University

Approaches to minimizing computer resources necessary to implement the process of structural synthesis of objects consist-
ing of discrete structures

Implementation of structural synthesis processes by combinatorial search faces the problem of dimensionality curse which prevents
executing the structural synthesis by means of advanced personal computers. The paper proposes the methods of minimizing the compu-
tational load and consumed memory when performing the structural synthesis, the methods being based on feature ordering when multi-
plying.

Keywords: computer-aided design, structural synthesis, combinatorial search

YK 510.62

/. B. Ilapxomenko, acnupanT, MOCKOBCKUI rocyJapcTBEHHbIN yHUBepcuTeT uMeHu M. B. Jlomonocosa

ABTOMATHBIE P-A3bIKU — C. 34-40.

Panee asmop 6gen nousimue P-A3viKa, KAK MHOJICECMEA CNIO6, BOZHUKAIOWUX HA BbIXOO0e HEKOMOpOo20 asmomama He menee P pas. bei-
JI0 NOKA3AHO, YMO KaAXCObIll MAKOU A3bIK PEYIAPEH, HO OCIMABANCA 80NPOC, NPOBEPSEMO N CEOUCIBO NPOUZBOTILHO20 PESYIAPHOZO A3bl-



Ka 6vimb a3vikom P-muna. Oma npobrema peuiena 6 OanHou cmamve. Pecynsipnvie A3vIKu ¢ 4aCMOMHbIMU CBOUCMBAMU paHee pac-
cmampusanucy 6 pabome [1].

KiroueBble ciioBa: criekrpasibHas (YHKIHS KOHEYHBIX aBTOMATOB, MYJbTHMHOXKECTBA KOHEUYHBIX aBTOMATOB, BBIXOIHBIC SI3BIKH KO-
HEYHBIX aBTOMATOB

D. V. Parkhomenko, Post-graduate, Lomonosov Moscow State University

Spectral function of finite automata and related regular languages

In the article the concept of spectral automaton function is introduced and some of its properties are considered. The language gen-
eration property of this spectral function is studied. Properties of sets with multiplicity appearing at finite automaton output are investi-
gated. All these sets are regular, “continuable” and they form a system of classes of regular languages, which are nested in each other.

Keywords: spectral function of finite automata, output multisets of finite automata, output languages of finite automata

YK 621.391

O. B. llonomapesa, kaHAUIAT TEXHUYECKUX HAYK, AOLEHT, VKeBCKHH roCylapCTBEHHBIH TEXHHYECKHH YHUBEPCHTET MMEHH
M. T. KanamunukoBa

A. B. Ilonomapes, KaHIUIAT 5KOHOMUYECKHUX HAYK, PyKOBOAWTENb anmapata, LlenTpanbHas n30upartenbHast KOMUCCHS Y IMypPTCKOM
PecryOnuku

B. A. llonomapes, NOKTOp TEXHUYECKUX HaykK, npodeccop, VkeBckuil rocyaapCTBEHHBIH TEXHUYECKHH YHUBEPCUTET MMEHHU
M. T. Kanamnunkosa

OBOBILEHWE AJITOPUTMA TEPLIEJIA JIJIS1 PELUEHKMA 3AJIAY BBISIBJIEHMS CKPBITBIX [IEPUOJIMUHOCTEM — C. 41-46.

Paccmompenvi ocnosnvle memoost 06Hapycenus OmoenbHbIX MOHANLHLIX KOMNOHEHM U aneopummsl ux peamusayuu. Ilpoanaiusu-
posanbvl ux docmouncmsa u Hedocmamxu. IIpeonoscerno obodowenue ancopumma I'epyena. Ilpeonoocennviili aneopumm, 8 omaudue om
cmanoapmuozo ancopumma I epyens, nozeonsiem nposooums oyeHKy cnekmpa He Ha UKCUPOBAHHBIX YACMOMAX, a U3 HAbopa 4acmom,
uucno komopwix eapvupyemcs napamempom 0: {2n(k+0)/(s-N)}, 20ek=0,N/2—-1, 0 <0 < 1, N — uucno omcuemos cuenana 6 o10xe, s —

yucno 6nokos. B omauuue om cmandapmuozo aneopumma Iepyens, 0600wenHsill areopumm no3eonaem OCywecmeums noaHblii KoH-
MpOIb 30 Pe30HAHCHOU Yacmomoil punbmpa.

KnioueBble cjoBa: nmapaMeTpudeckoe JUCKpeTHoe IpeobpaszoBanne Dypre, CKOIb3sIIEe IapaMeTpUueckoe AUCKPETHOe Mpeodpa-
3oBaHue Dypre, 0OHapyKeHHNEe, TapMOHUYECKasi KOMIIOHEHTA, allrOpUTM [ epliensi, CKpbIThble NEPUOAUIHOCTH

O. V. Ponomareva, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University

A. V. Ponomarev, PhD in Economics, Chief of Staff, Central Election Commission of Udmurt Republic

V. A. Ponomarev, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University

Generalization of Goertzel algorithm for detection of hidden periodicities

The paper considers the basic methods for detection of tonal components and algorithms of their implementation. Their advantages
and disadvantages are analyzed. Generalization of Goertzel algorithm is proposed. The proposed algorithm, unlike the standard Go-
ertzel algorithm, allows evaluating the spectrum not at fixed frequencies but within a set of frequencies, the number of which varies with

the parameter 0: {2n(k+0)/(s-N)}, where k=0,N/2—1, 0 <0 < 1, N is the number of signal samples in the block, S is the number of

blocks. Unlike the standard Goertzel algorithm, the generalized algorithm allows performing a complete control of the resonant fre-
quency of the filter.

Keywords: parametric discrete Fourier transform, moving parametric discrete Fourier transform, discovery, harmonic component,
frequency of Herzl, hidden periodicity

YK 539.3+534.1

B. Il. Tapanyxa, xanaunaT TEXHUYECKUX HAyK, JOLEHT, M>keBckuil rocyaapcTBeHHbIN TexHuueckuil yuusepeurer umenu M. T. Ka-
JIAITHUKOBA

B. E. JIanun, TOKTOp TEXHUYECKUX HAyK, Ipodeccop, KkeBckuil rocyaapCcTBEHHBIN TeXHHIecKHi yHuBepcuteT nMenn M. T. Kamamni-
HUKOBa

PACIIOBHABAHHUE B3AMMHOI'O PACIIOJIOXKEHUA CIIEKTPA COBCTBEHHBIX YACTOT OTHOCUTEJIBHO YAC-
TOTHOI'O CIIEKTPA BO3BYXXIEHUS B YCTPOMCTBAX XPAHEHHS MHOOPMALIVU — C. 47-53.

Paccmompenvr kpumepuu u ancopummsl cunmesa no 4ACMOMHbLIM CHEKMPAM OJid KOHCEPEAMUBHBIX U OUCCUNAMUBHLIX CUCTHEM,
obecneuusaioujue CuHmMe3s cucmem ¢ OONLUWUM YUCTOM ceneneli co000bl, a maxdice Kpumepuu, N0360NAIOUUE YUUMBIEAMb CLYHAUHbLL
pasbpoc napamempos npu yCio8uu ux HOpManbHo20 pacnpedenenus U u3ecmHoll KOpperayuu.

KnrodeBble c10Ba: 9aCTOTHBIN CIIEKTP, COOCTBEHHBIE YACTOTHI, CTPHMEPHI

V. P. Taranukha, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University

V. E. Lyalin, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University

Recognition of the mutual disposition of the spectrum of natural frequencies with respect to the excitation frequency spec-
trum of storage devices

The article deals with the criteria and algorithms for synthesis of the frequency spectrum for conservative and dissipative systems,
providing a synthesis of systems with many degrees of freedom, as well as the criteria to take into account the random variation of pa-
rameters subject to their normal distribution and the known correlation.

Keywords: frequency range, natural frequencies, streamers

VK 622.24(045)

B. A. Tenenes, noxrop Gpu3nko-MaTeMaTnueckux Hayk, nmpodeccop, MkeBckuii rocy1apCTBEHHBI TEXHUYECKHI YHUBEPCUTET HMEHU
M. T. KanamnukoBa

10. H. lllenxosnuxosa, naxeHep, M>keBCKuUil TocyapcTBEHHBIN TeXHUYecKuil yHuBepcuTeT nMeHn M. T. Kanamankosa



HEM30TEPMUYECKUIT PEXXMM ITPOMBIBKY CTBOJIA CKBAYXKHHbI I[TPU BYPEHUH — C. 53-55.

Paccmompeno neusomepmuueckoe ocecummempuinoe meyenue O6ypoeo2o pacmeopa 8 Kpyaioti mpyoe u Konoyeeom npocmpancmee
npu mypoy1eHmHoM pedicume ¢ UCNONIb308aAHUeM BAPUAYUOHHO20 NO0X00a pewienus 3adadu. [lonyuena 3asucumocms nepenada oaene-
HUSL OM PeOoNOSUECKUX CBOTICME BYPOBbIX PACMBOPO8 NPU PAChpedesieHu’ meMnepamypsl no iyoune Heghmeck8axCcuHbl NPU NPOMbIEKe.

KnioueBble cj10Ba: CKBaKHHA, OypOBOI PacTBOP, MPOMBIBKA, TE€UCHNE KHUIKOCTH

V. A. Tenenev, DSc (Physics and Mathematics), Professor, Kalashnikov Izhevsk State Technical University

Yu. N. Shelkovnikova, Engineer, Kalashnikov Izhevsk State Technical University

Non-isothermal mode of well trunk washing when boring

Non-isothermal axially symmetrical current of boring solution in a round pipe and ring space at a turbulent mode was considered by
the variation approach of problem solution. The dependence of the pressure difference on rheological properties of boring solutions at
temperature distribution within the oil well depth when washing was obtained.

Keywords: well, boring solution, washing, liquid current

YK 004.386.144:004.387; 519.6:001.891.57

I1. A. Ywarxos, TOKTOp TEXHUYECKHX HayK, npodeccop, VhKeBckuii rocyaapcTBeHHbIN TexHnuecknii ynusepcureT umenn M. T. Ka-
JaIIHIKOBA

A. B. Lllaopun, maructpanT, M>xeBCKuii TOCyAapCTBEHHBIN TeXHUYecKui yHuBepcuteT nMern M. T. Kanamraukosa

CXEMOTEXHUYECKOE MOJEJIMPOBAHUE AHAJIOTOBOI'O ITPOLECCOPA JI PEHIEHUA JUODEPEHLIMAJIL-
HbIX YPABHEHUI JIPOBHOI'O IOPSJIKA — C. 56-58.

B nacmoswee epems umeromes npeonoceinku 0as cozoanus 2ubpuonvix IBM, 6 komopbix modicem Obimb UCNONBL30BAN YHUBEPCATb-
Hblll AHAN0208bLIL NPOYECCOp, NO3GONAIOWUT pewamsb Ougepenyuanvhvie ypasHeHus npoussoIbHo20 OPOOHO20 NOPAOKA 6 pedcume
peanvhoz2o epemeny. TIpeonodicena 6bIMUCTUMENbHAS CXeMaA MAKO20 NPOYeccopa, peanu3068aHHds 6 6Uoe CXeMOMeXHUUecKol MoOenu 6
npoepamme OrCAD. Pesynomam pewenus ougppepenyuanvho2o ypasHenus OpobHO20 NOPOKa ¢ NOMOWbIO pa3padomanHoi Mooeiu
NONHOCMbIO COBNATL C PE3YNIbMAMOM pewenus mo2o ypasrenus memooom I pioneanvoa — Jlemnuxoea.

KiioueBble ciioBa: ruOpyaHas BHIYMCIUTENbHAS MallnHa, AuddepeHunanbHble ypaBHEHHS! JPOOHOTO MOps/IKa, aHaJIOTOBBIH Mpo-
Leccop, HHTETPaToOp APOOHOTO MOpsiIKka, auddepeHnraTop JpoOHOTo MopsaKa

P. A. Ushakov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University

A. V. Shadrin, Master’s degree student, Kalashnikov Izhevsk State Technical University

Circuit simulation of analogue processor for solution of fractional order differential equations

At present there are prerequisites to create hybrid computers in which the universal analogue processor can be used, allowing to
solve differential equations of any fractional order in real-time mode. The computing circuit of such a processor implemented as a cir-
cuitry model in program OrCAD is offered. The result of solving the fractional order differential equation by means of the designed
model completely coincided with the result of solving this equation by Grunwald - Letnikov method.

Keywords: hybrid computer, fractional order differential equations, analogue processor, integrator of the fractional order, differenti-
ator of the fractional order

A. C. Hlaypa, xanouaaT TEXHUYECKUX HAYK, aCCHCTEHT, VkeBCKuMii rocynapcTBeHHBIN TexHudeckuil yausepcuteT umenu M. T. Ka-
JTANIHAKOBA

/1. C. Kouyposa, umxenep-nporpammuct, OAO «>xeBCKuid pagro3aBom»

PEIIEHUE 3AJAUYN TPAEKTOPHOI'O YIIPABJIEHVSI MOBUJIBHBIMU POBOTAMMU C ITOMOIIBIO TTAPAJIJIEJIBHO-
'O TEHETUYECKOI'O AJIT'OPUTMA — C. 58-65.

C ucnonvsosanuem cpeocme .NET Framework 4.0 peanuzosan napanienvbuvlil eeHemudecKull aieopumm, ¢ NOMOWbIo KOmopozo pe-
wieHa 3a0a4a ONMUMAaibHO20 YRPAGLeHUsl O8UICEHUEM MOOUTLHBIX YCIMPOUCME 8 6513KOU JCUOKOCMU NO 3a0aHHOU mpaekmopuu. B kaue-
cmee MOGUNIbHBIX YCMPOLICME PACCMOMPEHbI CUCEMbL, 001A0AIOWUE BO3MONCHOCIBIO CAMONPOOBUIICEHUSL 8 6513KOU JICUOKOCMU 3a CHem
6036PAMHO-NOCIYNAMENbHBIX KOIOaHUll 6HympeHnHel maccsl. IIposedeno ucciedosanue spghexmusHocmu pazpabomanno2o aneopum-
Ma 8 3a8UCUMOCTIU OM PAZMEPHOCMU 3A0aYU U KOIUHeCMBa s10ep npoyeccopa.

KiroueBble cj10Ba: ONTHMAIIBHOE YIPABICHNE ABIKSHHEM, CAMOIIPOIBI)KCHUE, TEHETHYCCKHI AlTOPUTM, TTApaUIeIbHbIC BEIYUCICHHUS

A.S. Shaura, PhD in Engineering, Assistant, Kalashnikov Izhevsk State Technical University

D.S. Kochurova, Software engineer, [zhevsk Radio Plant JSC

Solution of the problem of mobile robot trajectory control by means of parallel genetic algorithm

In the paper we represent the solution of optimal control of mobile robot moving along the assigned trajectory in viscous fluid by
means of the parallel genetic algorithm. It is implemented by .NET Framework 4.0. Systems are considered as mobile devices with the
possibility of self-propulsion in a viscous fluid due to back-and-forth oscillations of the internal mass. The effectiveness of the developed
algorithm depending on the problem dimension and the number of processor cores is investigated.

Keywords: optimal motion control, self-propulsion, genetic algorithm, parallel computations

MAIIUHOCTPOEHHUE

YK 629.7.085.2

I'. C. Anenuenxos, KaHOIUAAT TEXHUYECKNX HAYK, HIDKeHEP-KOHCTPYKTOp, OO0 «Msxmarm» — becIunoTHbIe CHCTEMBD)

A. O. Iywkapes, TOKTOp TEXHUYECKHUX HayK, mpodeccop, MbxeBckuii rocyjapcTBEHHBIH TexHIuYeckuil yruBepcuteT nmeHu M. T. Ka-
JIAIIHUKOBA

JI. A. [hwkapesa, KaHAUAT NIEJArOTMYECKUX HAYK, JOLEHT, KaMCKUit HHCTUTYT I'yMaHUTAapHBIX U HHXEHEPHBIX TEXHOJIOTUi, MokeBck

KITACCUDOUKAIIA 1 CUHTE3 MEXAHU3MOB CTAPTA BECIIMJIOTHBIX JIETATEJIBHBIX AIIITAPATOB- C. 66—69.


http://en.wikipedia.org/wiki/Grunwald-Letnikov_differintegral

Yemanoenenvr knaccugpuxayuonnvie npusHaku u cO30aHa KIACCUGUKAyUs Mexanusmos cmapma 0ecnuiomubix 1emamenbHbix anna-
pamos. IIpeonodcenvt naubonee nepcneKmushvle cxemvl mexanusmos cmapma. IIpouseedena oyenka pasnuyHblx munoe osuzameneli
MexanuzmMoe cmapma. Ycmanogneno, ymo OJia annapamos Manoil u cpedueli Maccyl @ Kavecmee ogueameinell Haubonee payuonaibHo
UCNONIBL306aMb YNpY2ue 36eHbsL.

KnioueBble cj10Ba: K1acCH(HUKAINS, CHHTE3 MEXaHHU3MOB, OCCITMIIOTHBIHN JIETaTENbHBIN anmmapaT

G. S. Alenchenkov, PhD in Engineering, Engineer, LLC «Izhmash - Unmanned Systems»

A. E. Pushkarev, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University

L. A. Pushkareva, PhD in Education, Associate Professor, Kamsky Institute of Humanities and Engineering Technologies, Izhevsk

Classification and synthesis of starting mechanisms of unmanned aerial vehicles

Classification signs are established and the classification of starting mechanisms of unmanned aerial vehicles is created. The most
perspective schemes of starting mechanisms are offered. Assessment of various types of engines of starting mechanisms is made. It is
established that it is most rational to apply elastic links as engines for vehicles of small and average weight.

Keywords: classification, synthesis of mechanisms, unmanned aerial vehicle

VK 621.833.1

B. U. TI'onvogap6, noxTop TeXHUYECKUX HAyK, mpodeccop, VkeBckuil rocyJapCTBEHHbIH TEXHHYSCKUI YHUBEPCUTET UMEHHU
M. T. Kanamnukosa

C. A. Ilockpebovlues, acnupanTt, VeBckuil rocyJapCTBeHHBIN TexHIYecknid yHuBepcuteT umeHn M. T. Kanamnukoa

A. A. Tkayes, xannuaaT TEXHUYECKUX HaAyK, AOUEHT, VeBckuil rocyiapcTBeHHbIN TexHuueckuil yausepeuter umenu M. T. Kanam-
HUKOBa

COBEPIHIEHCTBOBAHUE ITPOYHOCTHOI'O PACYETA 3YBUATBIX IIEPEJIAY HA OCHOBE KOHIIEIIIWUW JIWUHA-
MUYHOI'O BJIOKHMPYIOHIET'O KOHTVYPA — C. 69-73.

OO0HuM U3 HOBbIX NOOX0008 K NPOEKMUPOBAHUIO IB0IbEEHMHBIX YuruHOpuueckux nepeoay (L) aenaemca Konyenyus OUHAMUYHOO
onoxupytoweco konmypa (BK). Hsznoocen ooun uz 6o3modcuvix nymeil pacwupenus xouyenyuu /BK. I[loxazanvl Hogvle nunuu-
CUHCTPYMEHMbLY, CA3AHHblIE C NPOUYHOCMHBLIMU XAPAKMEPUCMUKAMU nepeoad, Komopwvle Mo2ym Obims 0obasienvl K HabOpy JMUHULL,
ucnonvsyemvix @ CAIIP D11 «Koumypy, paspabomannoii na ochoge oanHotl konyenyuu. Onucansl HeKomopble HO8ble 803MOUCHOCU,
xomopvie npuobpemaem CAIIP 6 cés3u ¢ smum.

KioueBble ci0Ba: IIMHAPAYECKas 3yOUarast Hepeaaya, JMHAMIYHbIHA OJIOKHPYIOMHUil KOHTYD, IPOYHOCTHOH pacyeT

V.1 Goldfarb, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University

S. A. Poskrebyshev, Post-graduate, Kalashnikov Izhevsk State Technical University

A. A. Tkachev, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University

Improvement of gear strength analysis on the base of dynamic blocking contour concept

The concept of a dynamic blocking contour (DBC) is one of the new approaches to spur and helical gear design. The article
describes one method of further developing the DBC concept. Some new lines — “tools” are shown, related to strength gear
characteristics, which can be added to the set of lines already used in the “Contour” CAD-system developed on the base of the concept.
Some new possibilities of the CAD-system with new lines are also descrided.

Keywords: spur and helical gear, dynamic blocking contour, strength calculation

YJK 629.1.02

A. P. Hmanzynoe, maructpant, MxeBckuii rocyiapcTBeHHbIN TexHudeckuil yausepcurer uMenu M. T. Kanamrnukosa

H. M. Qunvkun, TOKTOp TEXHUYECKUX HAYK, Ipodeccop, MkeBcknil TocyJapCTBEHHBIH TEXHUIECKHH YHUBEPCUTET UMEHHU
M. T. Kanamnukosa

MATEMATHUYECKOE MOJEJNPOBAHUE IWMHAMHWKU TPAHCMUCCHUU TUBEPUJHOI'O ABTOMOBUJIA ITAPAIJI-
JIEJIbBHO KOMIIOHOBOYHOM CXEMBbI — C. 73-75.

B nacmoswyee epemsa 00numM u3 0CHOBHBIX CNOCOOOB peleHis IKON02UYECKUX NPODTIeM, BbI36AHHBIX COBPEMEHHBIM AGMOMODUNECPOeHUEM,
A8nAEMCcA paspabomKa asmomMooueli ¢ SUOPUOHBIMU FHEP2OCUNOBLIMU YemaHoskamu. Paccmompena mamemamuueckas mooens pabomol 2ub-
PUOHO20 ABMOMODUIIA NAPANENbHO KOMIOHOBOUHOU CXeMbl C MEXAHUYECKOU mpaHcmuccuetl ¢ ynpyeo-0emMnupyioujumi 36eHbIMU.

KiioueBble cj10Ba: THOPHIHBIN aBTOMOOMITB, TPAHCMUCCHSI, YIPYTO-AeMIIHUPYIOIIEe 3BEHO, MaTEMaTHIECKast MOAENb

A. R. Imangulov, Master’s degree student, Kalashnikov Izhevsk State Technical University

N. M. Filkin, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University

Mathematical modeling of the dynamics of parallel hybrid car transmission

At the present time one of the main methods of solving the environmental issues caused by modern automotive industry is the devel-
opment of vehicles with hybrid energy-power plants. The mathematical model of operation of parallel hybrid car with mechanical trans-
mission with elastic-damping links is examined in the article.

Keywords: hybrid car, transmission, elastic-damping link, mathematical model

YK 621.9.014

C. JI. Kyeynomunog, IOKTOp TEXHUYECKUX HayK, npodeccop, MkeBCckuil rocyaapCTBEHHBIN TEXHUUECKHH YHUBEPCUTET UMEHU
M. T. KanamnukoBa

A. C. JKunses, crynent, VbxeBckuii rocy1apCTBEHHBIN TeXHUUECKHH yHUBepcuTeT uMeHn M. T. Kanamankosa

COBEPILIEHCTBOBAHUE IIPOLIECCA ®PE3EPOBAHMS JIETAJIEM CJIOXHOM ®OPMbI M3 AJIIOMHUHHMEBBIX
CIUIABOB BJIATOJIAPS YIIPABJIEHMIO BEJIMUMHOM CHJIBI PE3AHUS — C. 75-78.

IIpusedenvl pesynomanbvl IKCHEPUMEHMATLHBIX UCCIEO08AHUL CUTl Pe3aHUs NPU (pe3eposanuy KDYRHO2A0APUMHBIX MOHKOCEHHbIX
demaretl CLONCHOU GOpMbL U3 ANIOMUHUEBHIX CIIABOS.



KnrwueBble ci10Ba: aIlOMUHUEBBIC CIlJIaBbl, PEKHUMBI PE€3aHUs, CUJIbl PE€3aHUs, SKCIICPUMCHTAJIbHLIC UCCIICIOBAHMAA, (bpe3epOBaHI/Ie

S. D. Kugultinov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University

A. S. Zhilyaev, Student, Kalashnikov Izhevsk State Technical University

Improving the milling process of aluminum alloy complex parts by controlling the cutting force value

The paper presents the results of experimental research of cutting forces in milling of large-sized thin-walled complex parts made of alumi-
num alloys.

Keywords: aluminum alloys, cutting modes, cutting forces, experimental research, milling

YK 004.925.84

10. O. Muxaiinos, TOKTOp TEXHUYECKHX HAyK, Mpodeccop, VIKEeBCKHI TOCYyTapCTBEHHBI TEXHHYECKUH YHUBEPCUTET WUMEHU
M. T. KanamnukoBa

. I [lpeceannuxos, KaHANAAT TEXHUUECKNX HAYK, TUPEeKTOp TexHomapka «xPo6o»

C. H. Kusasee, aciupanrt, VxeBckuil rocy 1apcTBeHHbIN TexHuueckuil yHusepcureT umenu M. T. Kanamnukosa

MOJIEJIMPOBAHUA TTPOLECCA IIOJYYEHUS TPYBYATBIX 3AI'OTOBOK C BHYTPEHHUMMU PUDJISIMU B ITPO-
TPAMMHOI CPEJIE DEFORM — C. 78-80.

Paccmompeno modenuposanue npoyecca nonyuenus mpyouamoix 3a20MooxK ¢ GHYMPEHHUMU PUPTAMU C NOMOUWBIO NPOSPAMMHOL
cpedvt DEFORM. Pe3ynsmambst MOOenuposanus No360auiu y6eoumscsa 6 npasuibHocmu 86l60pa napamempos mexmnoiocuiecko2o npo-
yecca Ha KajicooM u3 nepexooos.

KnioueBble ciioBa: Hapesbl, pelyHpOBaHUe, TpyOUaThIe 3ar0TOBKH, IIacTHYecKas fedopmarys, mraminoka, DEFORM

Yu. O. Mikhailov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University

D. G. Dresvyannikov, PhD in Engineering, Associate professor, Kalashnikov Izhevsk State Technical University

S. N. Knyazev, Post-graduate, Kalashnikov Izhevsk State Technical University

Imitation of manufacturing of tubular parts with internal rifling grooves by DEFORM software

The article considers the imitation of manufacturing of tubular part with internal rifling grooves by DEFORM software. The results
of imitation proved the correct choice of process parameters at each step.

Keywords: rifling grooves, reduction, tubular parts, plastic deformation, forging, DEFORM

YJK 621.774.8

0. O. Muxaiinos, noXTOp TEXHUYECKHX Hayk, mpodeccop, MkeBckuil rocy1apcTBEHHBIH TEXHUYECKHH YHHUBEPCUTET UMEHHU
M. T. Kanamnukosa

. I'. lpeceannuxog, KaHAUJAT TEXHUYECKUX HAYK, AOLEHT, V>KeBCKUIN TOCyJapCTBEHHBIM TEXHUUECKUN YHUBEPCUTET UMEHU
M. T. KanamnukoBa

C. H. Knszes, acnupanrt, VxxeBckuil rocy 1apCcTBEHHBIN TexHuueckuil yHusepeureT umenu M. T. Kanamnukosa

CIIOCOB ITOJIVUEHUA TPYBUATBIX 3ATOTOBOK C BHYTPEHHUMMUM HAPE3AMMH - C. 8§1-82.

Memoo uzeomosnenus mpyouamoix 3a20Mo8OK ¢ GHYMPEHHUMU HAPE3AMU PeOYYUPOSAHUEM AGIAEMCS IKOHOMUUECKU 8bI2OOHBIM U
MeHee MPyOOeMKUM NO CPABHEHUIO C CYWECBYIOWUMU cCROCObamu. Dmom cnocob nosgoasem d00Umscs Kodguyuenma ucnonb3o6a-
nusa mamepuana 0,95.

KnrodeBble c10Ba: Hape3bl, peyIPOBAaHIE, TPyOUaThIe 3arOTOBKH, SHEProcOepeKeHue, MTaMIOBKa

Yu. O. Mikhailov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University

D. G. Dresvyannikov, PhD in Engineering, Associate professor, Kalashnikov Izhevsk State Technical University

S. N. Knyazev, Post-graduate, Kalashnikov Izhevsk State Technical University

Manufacturing of internal rifling grooves of tubular parts

A method of manufacturing of tubular parts with internal rifling grooves by reduction is proposed. The method is labor-saving and
cost-saving. The method allows obtaining the material operating ratio as high as 0.95.

Keywords: rifling grooves, reduction, tubular parts, energy-saving technology, forging

VK 621.88.07

U. A. Ileuénxun, acnupanr, VxeBckuil rocy1apcTBeHHbIN TexHUueckuil yHuBepcuteT umenu M. T. Kanamnukosa

A. I'. baxcun, cTapiii npenogasaTenb, MbkeBckuii rocygapcTBeHHbINH TexHu4Yeckuil yauBepcuteT uMenn M. T. Kanamnunkosa

10. B. Ily3anos, xaHIuaaT TeXHUYECKUX HAyK, JOLEHT, MkeBCKuii rocyiapcTBeHHBIN TexHuYeckuil yauBepcuteT umenu M. T. Ka-
JIAITHAKOBA

OBPABOTKA PE3VJIbTATOB M3MEPEHUI ITPU M3IOTOBJIEHUM CJIOXXHOCOIIPSKEHHBIX IETAJIEM CBOPOY-
HOW EJIMHULIBI - C. 82-85.

H3zno0o1cen memoo ghopmuposanus conpsearouuxcsi nogepxHocmeli Omeemuol oemanu cOopoyHol eOuHUYbl O CHUNCEHUS MPYOO-
eMKocmu ee 06pabomKu no Pe3yIbmamam usmepeHust (KOHMpoJis) 3a0aHHOU UCXOOHOU Oemanu.

KnroueBble cj10Ba: TEXHOJIOT WS, 00JIAKO TOYEK, INIOCKOCTh

1. A. Pechenkin, Post-graduate, Kalashnikov Izhevsk State Technical University

A. G. Bazhin, Senior teacher, Kalashnikov Izhevsk State Technical University

Yu. V. Puzanov, PhD in Engineering, Associate professor, Kalashnikov Izhevsk State Technical University

Interpretation of measurements results when producing complex conjugated parts of the assembly unit

The paper describes the method of generating the conjugated surfaces of the mating part of the assembly unit to reduce the labor
consumption of its machining according to results of the pre-assigned initial part measurement (control).

Keywords: technology, point cloud, plane



YIK 621.73-52

U. B. Iokpac, NOKTOp TEXHUYECKUX HayK, npogeccop, VDkeBckuii rocyqapcTBeHHbIH TexHUUecknil yHuBepcuteT numenu M. T. Ka-
JaIIHUKOBA

O. P. Axmeo3anog, KaHIUAAT TEXHUYECKHX HAYK, JOLEHT, VDKeBCKHH TOCYyHapCTBEHHBIH TEXHHUYECKHH YHUBEPCUTET HMEHHU
M. T. KanamnukoBa

PA3PABOTKA TPEXMEPHbBIX TEOMETPUYECKNX MOJIEJIEA TOPSYEIITAMIIOBAHHBIX IIOKOBOK HA OCHO-
BE MOJIEJIEM JIETAJIEH — C. 86-90.

IIpeonosicena memoouxa Gopmuposans mpexmepHbix ceoMempuieckux mooeneli NOKOBOK, NOIY4aemMulx 2opsadeli 00beMHOU wmam-
NOBKOI, HA OCHOGe MoOeell Yucmogvlx demaneti, pearuzosannas npumenumenvro k CAIIP KOMIIAC-3D. Memoouxa ocnosana na
ananuze u npeobpa3oeanuL ICKU308 PGopmoodpa3yIowux onepayull, makux Kax ebloagiusanue u epaujenue. JJaunviii 00X00 no36ojsem
CHU3UMb MPYOOEMKOCHIb U COKPAMUMb 8PeMsL NPOEKMUpO8aHus mooeiuetl HOKOGOK.

KiroueBsble ciioBa: CAIIP, ropsuas o0beMHast IITAMIOBKA, TPEXMEpHask MOJIeIIb IIOKOBKH, TpexMepHas mozens aeram, KOMITAC-3D

1. B. Pokras, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University

E. R. Akhmedzyanov, PhD in Engineering, Associate professor, Kalashnikov Izhevsk State Technical University

Development of three-dimensional geometrical models of hot forgings on the basis of models of parts

The article proposes the technique of developing the three-dimensional geometrical models of hot forgings received by hot volume
forging on the basis of models of parts implemented in CAD system KOMPAS-3D. The technique is based on the analysis and transfor-
mation of sketches of such generating operations as extrusion and rotation. This approach allows reducing complexity and time of for-
gings model designing.

Keywords: CAD system, forging process, geometric model of forging, geometric model of part, KOMPAS-3D

VJK 621.73-52

U. B. Ilokpac, NOKTOp TEXHUYECKUX HayK, rpodeccop, MkeBckuid rocyaapcTBeHHBINH TexHU4eckuid yHuBepcuter umenn M. T. Ka-
JIALTHUKOBA

O. P. Axme03an06, KaHIMIAT TEXHUUECKUX HAYK, JOLEHT, VkeBckuil rocymapcTBeHHbIH TexHndeckuil yausepcuteT umenu M. T. Kanam-
HHKOBA

A. C. JKumnuxos, couckareib, V>keBCKH TOCYIapCTBEHHBIN TeXHUUECKHHA yHUBepcuTeT nMeHn M. T. Kanamankosa

COBEPIHIEHCTBOBAHUE ITPOIIECCA PA3PABOTKH TEXHOJIOI'MU BAJIBIIOBKH C HUCIIOJIb3OBAHUEM METO-
JIA DKBUBAJIEHTHOM IIOJIOCKI - C. 91-97.

IIpeonoscena memoouka npoeKmupo8anus MexHoI02Ul 6aIbYO8KU C UCNOTb30BAHUEM MemoOd IKEUEANeHMHOU noaockl. Pe-
3YILMAMbL HO3BOAIOM PACCHUMATNG KOAUHECHE0 NEPEX0008 ¢ UCNONIb308AHUEM AHATUMUYECKUX QOPMYI MEMOOA IKEUBANEHMHOU
nonocel FO. b. Baxmunoea u npumeHumul 8 CUCTEMAX dGMOMAMUIUPOBANHO20 NPOEKMUPOBAHUSL.

KarodeBble ciioBa: ropsiuast 00beMHasl INTAMIIOBKA, 3arOTOBUTEIBHOE TPOU3BO/ICTBO, BaJIbIIOBKA, METOIMKA PAacueTa pa3MepoOB

1. B. Pokras, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University

E. R. Akhmedzyanov, PhD in Engineering, Associate professor, Kalashnikov Izhevsk State Technical University

A. S. Zhitnikov, Applicant, Kalashnikov Izhevsk State Technical University

Improving the process of milling technology development by the equivalent strip method

The article offers the technique of milling technology development by the method of the equivalent strip. Results allow calculating the
number of transitions by analytical formulas of the equivalent strip method by Yu. B. Bakhtinov. These results are applicable in systems
of the computer-aided design.

Keywords: forging process, blank production, milling, dimension calculation method

YIK 532.137.2

HU. b. [okpac, TOKTOp TEXHUUECKUX HAYK, mpodeccop, MkeBckHil rocytapcTBEHHBIH TeXxHHYecKui yHuBepcuTteT nmenn M. T. Ka-
JAIIHUKOBA

I A. Yukypog, NOKTOPaHT, KaHIUIAT TEXHUYECKUX HAyK, JAOLEHT, VIXKeBCKUI rOCYIapCTBEHHBIH TEXHUUECKHH YHHBEPCUTET HUMEHH
M. T. KanamnukoBa

VCTAHOBKA U151 MCCJIEJOBAHUS PEOJIOTMYECKUX XAPAKTEPUCTUK HEHBIOTOHOBCKUX JXHJIKOCTEH
1P IMTEPEMEHHBIX HABJIEHUAX U TEMIIEPATYPAX — C. 97-100.

IIpeonodiceno ycmpoiicmeo 015t IKCRePUMEHMANLHO20 ONPedeNeHUsl Peono2UIeCKUX XapaKmepucmuKk HeHbIOMOHOBCKUX JHCUOKOCmel
npu nepemMenHviX 0asIeHUsx U memnepamypax. Jauvl 2cKU3bl U ONUCanue KOHCmMpyKyuu ycmpoucmeda, e2o npunyuna oeticmeust. Ilpuee-
OeHbl OCHOBHbBIE (YOPMYIbL OISl pACUema PeooSULECKUX XAPAKMepUCMuK no NOAy4aeMblM ¢ NOMOWBIO YCMPOUCMBA IKCHEPUMEHMANb-
HbIM OGHHBIM.

KnrodeBble c10Ba: HEHBIOTOHOBCKHE JKHJIKOCTH, PEOJIOTHS, PEOIOTHIECKHE XapaKTePUCTHKH, BUCKO3UMETP, BSI3KOCTh

1. B. Pokras, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University

G. A. Chikurov, Doctor’s degree applicant, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical
University

The device for experimental determination of rheological characteristics of non-Newtonian liquids at varying pressures and
temperatures

A device is proposed for experimental determination of rheological characteristics of non-Newtonian fluids at varying pressures and
temperatures. Sketches and the description of the device layout and its operation principle are given. Basic formulas are presented for
calculating the rheology according to experimental data obtained by means of the device.

Keywords: non-Newtonian liquids, rheology, rheological characteristics, viscosimeter, viscosity



YK 621.9.01

A. U Tananun, XaHAUAAT TEXHHYECKUX HayK, mpodeccop, VDKEBCKMH TIOCylapCTBEHHBI TEXHHYECKUH YHHBEPCHTET HMEHH
M. T. Kanamnukosa

HAVYHAS IIIKOJIA KOHTAKTHBIX ITPOLIECCOB TP MEXAHUYECKOU OBPABOTKE MATEPHUAJIOB — C. 100-104.

H3n001cenvl pe3ynomamul Uccaed08anull, BbINOIHEHHBIX YueHbIMU Hice8cko20 Mexanuuecko2o u Boneoepadcko2o noaumexHuiecko2o
uHcmumymos. IIpedcmagiervi OCHOGHbIE pe3yTbmamyl pabom no Qusuke nPoyecca pe3anus Mamepuaios, KOHMAaKmMHulM npoyeccam,
UBHAWIUBAHUIO U PAPYULEHUIO DEXCYIYUX UHCIMPYMEHMOG, YIYHUEHUI0 00pabamuléaeMocmu Cmaiell U Cniagos, ONMUMUZAYUL PENCUMA
obpabomxu.

KroueBble cjioBa: Hay4Has IIKOJIA, KOHTAKTHBIE IPOLIECCHI, MEXaHHKa IpoLecca, YIPOYHEHNE U pa3ylpOYHEHHE, ONTHMHU3ALHS

A. I Tananin, PhD in Engineering, Professor, Kalashnikov Izhevsk State Technical University

Scientific school of contact processes when machining materials

The article describes the results of investigations carried out by scientists Izhevsk Mechanical Institute and Volgograd Polytechnic
Institute. It presents the main results of works on physics of the material cutting process, contact processes, wearing and destruction of
cutting tools, workability improvement for steels and alloys, and on optimization of the machining mode.

Keywords: scientific school, contact processes, mechanics of the process, hardening and softening, optimization

YK 621.833.389; 621.914.5

E. C. Tpybaues, NOKTOp TEXHHYECKUX HAYK, podeccop, VbkeBCkuil rocy1apcTBeHHBIH TexHuuecknid yanBepcuteT nmeHn M. T. Ka-
JIAIIHUKOBA

C. E. Jloeunos, aciupant, MxxeBckuii rocy 1apCcTBEHHBIN TexHuueckuil yHusepcureT umeHu M. T. KanamnukoBa

BBIBOP ITAPAMETPOB HAPE3AHMS 3YBBEB CITMPOM/IHBIX KOJIEC IVIOCKO PE3LIOBOIM I'OJIOBKOM — C. 105-108.

Paccmompenst ocrnognvie 3akonomeprocmu 8 Moougukayuu ceomempuu 3y06€6 CNUPOUOHBIX KOJIeC, HaPe3aHHbIX NIOCKOU pe3yo8oll
20106KO1, 8 3A6UCUMOCIU OM USMEHeHUs napamempos popmoobpaszosanus. Ha ocrnose nonyuennvix pe3ynbmamos 0ames pekomenoa-
yuu no 6e160pPy napamempos u npeonazaencs yCcogepuleHcmeosane Memood.

KoarodeBble cioBa: cinponaHas nepeaada, Hape3aHue 3yObeB

E.S. Trubachev, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University

S. E. Loginov, Post-graduate, Kalashnikov Izhevsk State Technical University

Choosing the parameters of spiroid gearwheel tooth machining by a plane cutting head

The main relations in geometrical tooth modifications of spiroid gearwheels cut by a plane cutting head are considered with account
of generating parameters. Recommendations on the choice of parameters and on further development of the tooth cutting method are
given on the base of the research results.

Keywords: spiroid gear, tooth cutting

VK 621.923.01

C. A. Llunses, xKaHAUAAT TEXHUUECKUX HAYK, NOLUEHT, VDKEBCKHUH roCyapCTBEHHBIH TEXHUYECKHH YHUBEPCUTET MIMEHHU
M. T. Kanamnukosa

MATEMATHUYECKOE MOJEJIMPOBAHUE TEIIJIOBBIX ITPOIIECCOB IIP1 POTALIMOHHOM JIEHTOYHOM OXBA-
TBIBAIOIIEM HINTM®OBAHUU - C. 109-113.

Ilpedcmasnena paspabomrka MamemMamuyecKol MoOeiu Meniosblx Npoyecco8 npu PomAyuOHHOM JIEHMOYHOM OX8AMbIEAIOUeM
waughosanuu OYHmMoBo NPOGOIOKU.

KioueBble ¢j10Ba: MaIMHOCTPOCHNE, NUTH(OBAHNE, TEIUIOBBIE TPOLECCH, MAaTEMAaTHIECKOE MOJIETNPOBAaHHE

S. A. Shilyaev, PhD in Engineering, Associate professor, Kalashnikov Izhevsk State Technical University
Mathematical modeling of thermal processes in rotary belt grinding

The paper presents the development of the mathematical model of heat thermal processes in wire rotary belt grinding.
Keywords: mechanical engineering, grinding, thermal processes, mathematic modeling

YK 622.242

JI. B. Hluwkuna, kKaHauaaT GU3NKO-MaTEMAaTHIECKIX HaYK, JOICHT, V>KeBCKUMIA TOCyIapCTBEHHBII TEXHUYECKUH YHUBEPCUTET MMe-
Hu M. T. Kanamnukosa

C. A. Casunos, MarucTpanr, MxeBckuil rocy JapcTBeHHbIH TexHuueckuil yHuBepcureT umeHu M. T. Kanamnukosa

CTATUCTUYECKUE UCCIEAOBAHNA IMTPUYMH OTKA3OB I'NTYBMHHBIX IITAHT'OBBIX HACOCOB - C. 113-115.

Paccmompenvr ocnodcusiowue gaxkmopul npu pabome 2nyOUHHO20 HACOCHO20 060PYOOBANHUS 6 HePMAHOU NPOMBIUIEHHOCIU, d
MaKoice IUAHUSL GbIAGIEHHBIX (PaAKmMopos Ha pabomy obopydosanus. HUzyuena cmamucmuxa omkazos 6 OAO «benxamuedmoy, Gvliu
8biA6lIeHbl Hauboee ya36uMble COCMAsIAGUIUE 21YOUHHO-HACOCHO20 000pyoosanus. Ilpednoscenvl pexomenoayuu no OanbHeluemy
U3YHEeHUIO NPUMEHEHUs PA3TUYHBIX NOKPLIMULL 0TI Y8eudeHls CPOKa Cyichbl HaAcoCo8.

KnioueBble cj10Ba: 0TKa3 ITaHTOBBIX HACOCOB, OCIOXKHSIOIINE (hAKTOPHI, CTATUCTHKA OTKAa30B

L. V. Shishkina, PhD (Physics and Mathematics), Associate Professor, Kalashnikov Izhevsk State Technical University

S. A. Savinov, Master’s degree student, Kalashnikov Izhevsk State Technical University

Statistic research of reasons of sucker-rod pumps failures

The article considers complicating factors in operation of sucker-rod pumping equipment in oil industry and the influence of
these revealed factors on the equipment operation. Failure statistics in “Belkamneft” JSC is studied, the most vulnerable compo-
nents of the sucker-rod equipment are revealed. Recommendations on further study of applying various coatings are given to ex-
tend the pump lifetime.

Keywords: failure of rod pumps, complicating factors, failure statistics



N3MEPUTEJBHAS TEXHUKA

YJK 623.593

B. A. Agpanacwes, crapunii npenonasatesb, VKeBCkuil rocyAapCTBEHHbIN TexHU4eckuil yanBepeuter numenn M. T. Kanamrankosa

B. C. Kaszaxos, kaHOIUOAT TEXHUIECKUX HAYK, Tpodeccop, MKeBCKUi TOCy1apCTBEHHBI TEXHUUCCKUI YHUBEPCUTET UMEHHU
M. T. Kanamnukosa

B. B. Kopobeiinuxog, KaHmunaT TeXHHYECKNX HayK, HAy4YHBIH COTPYAHUK, MHCTHTYT MexaHUKH Ypanbckoro oraenenus PAH
(MxeBck)

BKCIEPUMEHTAJIBHOE UCCJIEJOBAHUE BJIMSHUS [IOPOT'A CPABATBIBAHMSA B CBETOBOM MMILEHU —
C. 116-119.

Paccmampueaiomes pesynomamor sKcnepumMeHmanbHuiX UCCIe008aANUL GIUAHUA NOPO2A Cpabamuléanusl, Ha yposHe KOmopo2o onpe-
0eNAMCA XAPAKMEPUCTIUKU CUSHATIO8 8 MUMEHU, HA IPPEeKMUBHOCMb UCNONb306AHUS B36CUIEHHBIX 6pEMEH NPU OnpedeneHuu napa-
Mempo8 MemKOCmU U KY4HOCMU CIMPENKOBO20 OPYIHCUL.

KniodeBble c10Ba: MHUIIEHb, KOOPIUHATA, HYTAIHsl, TOTPEIIHOCTD, TOPOT

V. A. Afanasyev, Senior lecturer, Kalashnikov Izhevsk State Technical University

V. S. Kazakov, PhD in Engineering, Professor, Kalashnikov Izhevsk State Technical University

V. V. Korobeynikov, PhD in Engineering, Senior research worker, Institute of Mechanics of the Ural branch of the RAS, Izhevsk

Pilot study of influence of the operation threshold in the light target

The paper considers the results of pilot studies of the influence of operation threshold (to determine characteristics of signals in a
target) on the efficiency applying weighed times when defining the parameters of accuracy and grouping of small arms.

Keywords: target, coordinate, nutation, error, threshold

VK 614.662.844

A. B. ’Kusomxos, acnupant, OOO «Hayuno-npousBoacteennas ¢upma ,,Hopa», [lepmb

B. b. I'ony6uuxos, xaHauaaT TEXHUYECKHX HayK, reHepaibHblil aupektop, OOO «Hayuno-npousBoactBenHas ¢upma ,,Hopza“y,
IIepmb

M. M. E¢umosa, kKaumuaaT TEXHUYECKUX HAyK, MOIECHT, YaWKOBCKUI TexHoMOoTHYecKHid MHCTHUTYT (pumuan) ®I'BOY BIIO
«xI'TY nmenu M. T. Kanamnukosay

OIIPEJEJIEHUE OIITUYECKOM ITPO3PAUYHOCTH ADPO30JIBHBIX HAHOCUCTEM — C. 119-122.

IIpeonodicena memoouxa oyenKy napamempos OnMmu4eckoll npo3pavHOCmu oeHemyuauje2o asposois. Ilpusedeno onucanue paspa-
OOMAHHO20 UCIBLIMAMENLHO20 CIEHOd, MeEMOOUKU NPOGEOEHUs IKCNEPUMEHINOE U AHANU3A NOTYUEHHBIX PE3YIbINAMOS.

KiioueBble ciioBa: onTuyecKkas po3payHOCTb, FEHEPATOP, a9P030JIb, HAHOCUCTEMA, Cpe/a, TBepAas (ppaKuus

A. V. Zhivotkov, Post-graduate, “NORD” JSC, Perm

V. B. Golubchikov, PhD in Engineering, “NORD” JSC, Perm

M. M. Efimova, PhD in Engineering, Associate professor, Kalashnikov Izhevsk State Technical University

Determination of optical transparency of aerosol nanosystems

The method of evaluating the optical transparency parameters of fire extinguishing aerosol is offered. The paper also describes the
developed testing stand, the technique of running the experiment and the analysis of obtained results.

Keywords: optical transparency, generator, aerosol, nanosystem, medium, firm fraction

YK 004.93, 004.85

U. U. Hcrameanues, MarucTpanr, VxeBckuil rocyJapcTBeHHbIN TexHUueckuil yHusepcuteT umenu M. T. Kanamnukosa

A. B. Kopobeiinukog, xannuaaT TeXHUYECKUX HayK, JOLUEHT, VIXKeBCKHH roCyJapCTBEHHBIN TEXHUYECKHH YHUBEPCUTET UMECHHU
M. T. KanamnukoBa

A. A. I'op6ywun, marucTpant, MbkeBckuii Tocy1apCcTBEHHBIN TeXHUUeCKHi yHuBepcuteT uMenn M. T. Kananraukosa

HCIIOJIb3OBAHUE AJITOPUTMA KIIACTEPU3ALIMW COBWEB TIPU AHAJIM3E ©OPMbI LHMKIIA 3JIEKTPOKAP-
JUOTPAMMBI - C. 122-127.

Paccmompenvt ancopummut ananuza gpopmel yuxna snexmpoxapouoepammul (OKI) 6 uacmu npedobpabomku Oanuvlx odyuaiowel
svibopru 6azel IKT, sviuucienus napamempos cecmeHmos u kracmepuzayuu ceemenmos. Ilpeonazaemes ucnonvzoeams eeligiem Xaapa
ona npedobpabomxu  cuenanog ceemenmog IKI. B kawecmee napamempos ceeMeHmMAa UCHONb3YVIOMCS 3HAYeHUs 6eligiem-
npeobpaszosanus. B pesynomame ucnonw306amus MOOUGUYUPOSAHHOL0 05t KOTUYECMBEHHBIX OAHHBIX ANCOPUMMA KOHYENMYAlbHOU Kd-
cmepusayuu Cobweb yoanoce nonyuums oepanuyennoe Yucio Kacmepos oas ceemenmosg yukaa KT

KaroueBble ciioBa: hopMa KapuoLUKIIa, anroput™ knacrepusanuu Cobweb, BeiiBner Xaapa

1. I Islamgaliev, Master’s degree student, Kalashnikov Izhevsk State Technical University

A. V. Korobeynikov, PhD in Engineering, Associate professor, Kalashnikov Izhevsk State Technical University

A. A. Gorbushin, Master’s degree student, Kalashnikov Izhevsk State Technical University

Use of Cobweb clustering algorithm in the electrocardiogram cycle form analysis

The article considers electrocardiogram (ECG) cycle form analysis algorithms in the part of ECG base training selection data pre-
processing, segments parameters calculation and segments clustering. It is offered to use Haar wavelet for signals ECG segments pre-
processing. Values of wavelet-transformation are used as segment parameters. Application of the conceptual clustering Cobweb algo-
rithm modified for numerical data allowed obtaining the limited number of clusters for ECG cycle segments.

Keywords: cardiocycle form, Cobweb clustering algorithm, Haar wavelet



YK 623.593

B. B. Kopobeiinukos, KanIuaaT TEXHUYECKUX HayK, HAy4HbI cOTpyHUK, IHCTUTYT MexaHuKH Ypaibckoro otaenenus PAH, Moxesck

B. C. Kaszaxoe, kauquiat TeXHHUECKUX HayK, npodeccop, VkeBckuil rocy1apcTBEHHBIH TEXHUYECKHI YHUBEPCUTET UMEHHU
M. T. KanamnunkoBa

AKYCTUYECKAS MUIIEHb C BBIHOCHBIM JATYUKOM - C. 127-129.

Paccmompena akycmuueckas muuiens, 8 Komopoti 015 onpeoeneHus gpemenu cpabamvl8anus OAmyuUKos nPUMeHsIemcs UPmMyatb-
Hblll yugposotl ocyunnoepag. Ipusedena mamemamuueckas Mooeib MUULEHU.

KiroueBble €J10Ba: MUILIEHb, TPACKTOPUS, AlIIPOKCUMALsL, KOOPJHHATA

V.S. Kazakov, PhD in Engineering, Professor, Kalashnikov Izhevsk State Technical University

V. V. Korobeynikov, PhD in Engineering, Senior research worker, Institute of Mechanics of the Ural branch of the Russian Academy
of Sciences, Izhevsk

Acoustic target with portable sensor

The acoustic target is considered in which the virtual digital oscillograph is applied to determine the time of sensor operation. The
mathematical model of the target is given.

Keywords: target, trajectory, approximation, coordinate

Jlebeoesa T. H., kaHAUAAT TEXHMYECKUX HAyK, JOIEHT, V>KeBCKHMIA rOCyJapCTBEHHBIN TexHUYeckuii yHuBepcuteT umenu M. T. Ka-
JAITHUKOBA; reHepalbHbIi aupekTop OO0 « METOKIIPOM» (MxeBck)

OIITUYECKUE JATYMKM IJI51 OIPEJEJIEHKSA OBIIEIO VIJIEPOJA B YIJIEPOJAMUCTOI CTAJIM U HEJIETHUPO-
BAHHOM YYT'YHE - C. 130-131.

Hano onucanue ucnonb306anus ONMULecKo20 0AMyuKa Osi OnpeoeieHus coOOepHCanus y2nepood 6 cmanax u uyzynax. Ipuseoeno
onucanue KOHCMPYKYuu 0amuuKa 8 COOMeemcmeul ¢ mexHu4eckumu mpeboeanHuamu.

KuroueBble cj10Ba: onTUYECKUI 1aTUMK, aHAJIKM3 ra3a B MeTaJlJIax U CIIaBax, COAEpKaHUe YIIepoJa B CTAIIX U UyTyHaX

T. N. Lebedeva, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University

Optical Sensors to Determine the Total Carbon in Carbon Steel and Unalloyed Cast Iron

This article discusses application of optical sensors to determine the carbon in steels and cast iron. The design of the sensor with ac-
count of technical requirements is described.

Keywords: optical sensors, gas analyzer, carbon steel

YK 004.93, 004.85

A. C. Menaumounog, MarucTpaHT, MkeBcKuil rocyIapCTBEHHBIN TexHUUeCcKid yHuBepcuteT uMeHr M. T. Kanamuankosa

M. A. bapxog, MarucTpaHT, MxeBckuil rocy 1apcTBEHHbIH TexHuueckuil yausepcureT umenu M. T. Kanamnukosa

A. B. Kopobeiinukog, xKaHnuaaT TeXHUYECKUX HayK, HOUEHT, VIXKEeBCKHH roCyJapCTBEHHBIN TeXHUYECKHH YHUBEPCUTET UMEHHU
M. T. KanamnukoBa

AJITOPUTM AHAJIM3A CEPIEYHBIX APUTMMI C HCIIOJIB30BAHMEM JIMHIBUCTUYECKOI'O Y CEKBEHLIUAJIb-
HOI'O AHAJIM3A U AJITOPUTMA KIJIACTEPU3ALMU COBWEB —C. 131-136.

Paccmompenvt ancopummvl ananuza cepOeunvix apummull HAUUHAasA ¢ pasduenus cuenana snekmpoxapouocpammul (IKI) na yuxvl u
3aKanyueasn opmuposanuem nociedo8amenbHoCmy munog apummuti. Ilpeonazaemesa nocmpoenue cioeaps apummuii Ha OCHO8e CeK8eHyU-
anbHo20 ananusa nocredosamenvrocmu kooa pumma cuenana KT, a 3amem na e2o ocnose npediazaemcs UCHOIL3068aMb ANCOPUMM TUH-
28UCIUYECKO20 aHaau3a Osl Kiaccuguxayuu muna apummuu. [Ipedrazaemces ucnonw306ams MoOUPUKAYUIo aneopumma KOHYenmyanbHoll
xnacmepuzayuu Cobweb ons cuenanoe QRS-xomnnexcose OKT'. IIpuseden npumep ananusza ¢ppaemenma 3anucu cuenana KT

KnroueBrble ciioBa: cep/ieuHble apUTMHH, JIMHIBUCTHYECKUH aHAJIN3, alTOpPUTM Kiactepusaiu Cobweb, ceKBeHIMAIBHbIM aHATH3

A. S. Menlitdinov, Master’s degree student, Kalashnikov Izhevsk State Technical University

M. A. Barkov, Master’s degree student, Kalashnikov Izhevsk State Technical University

A. V. Korobeynikov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University

Algorithm of cardiac arrhythmias analysis using the linguistic and sequential analysis and COBWEB clustering algorithm

The paper considers cardiac arrhythmias analysis algorithms beginning from electrocardiogram (ECG) signal splitting into cycles
up to generation of the sequence of arrhythmias types. It is proposed to crate the arrhythmias dictionary basing on sequential analysis of
ECG signal rhythm code sequence. After that it is offered to use the linguistic analysis algorithm for classification of arrhythmia type. It
is proposed to apply the modification of Cobweb conceptual clustering algorithm for ECG signals QRS complexes. The example of the
analysis of ECG signal record fragment is given.

Keywords: cardiac arrhythmias, linguistic analysis, sequential analysis, Cobweb clustering algorithm

VK 620.17:658.56
B. B. Mypasbes, TOKTOp TEXHUYCCKUX HAYK, podeccop, MKeBCKUI TOCy1apCTBEHHBIH TEXHUYCCKUN YHUBEPCUTET UMCHHU
M. T. KanamraukoBa

AHAJIN3 PE3VJIBTATOB DKCIUTYATALIMN AKYCTUKO-DMUCCHUOHHBIX CTEHAOB AJI1 KOHTPOJIA JIMTHIX JETA-
JIEU TEJIEDXKEK JKEJIESBHOJIOPOXXHBIX I'PY30BbIX BAI'OHOB " C.136-143.

Tlpusoosimes pesyrbmamol Oecsimunemuetl SKCHIYamayuu akyCmuKo->MUCCUOHHbIX CIMEHO08 05l Hepaspyualoue20 KOHmpoJis -
muix Oemaietl 2py306blX 8A20HO08. JJOKA3bI6ACMCs MALOYUKIOBbLIL MEXAHUZM PA36UMUsL mMpeujul 8 BOKOGbIX PAMAX HOBO2O U320MOGILe-
HUsL NPU HATUYUU KOHYEHMPAmopo8 HaAnpsicenull 3a0annulx pasmepos. O60cHo8vieaemcs 3¢h@PeKkmusHOCHb UCNOIb308AHUSL CIEHO08
07151 GblAGIEHUS MPeWUH Ha PAHKHEU CMaouu SKCNILyamayuyu OOKO8bIX PAM 6 C853U ¢ DOIbUIUM KOIUYECTNBOM MEMALIYPUYECKUX degex-
M08, He OOHAPYIHCEHHBIX HA 3A800AX-U320MOBUMENISX.

KitroueBble CJIOBa: aKyCTHUCCKAsI SMHUCCHSI, YCTaIOCTh, H3JIOMbI OOKOBBIX paM IPy30BbIX BaArOHOB, peCypc
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V. V. Muravyev, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University

Analysis of operation of acoustic emission stands to control cast parts of trucks of railway freight cars

The paper presents the results of 10-year operation of acoustic emission stands for non-destructive control of cast parts of freight
cars. The mechanism of crack development is proved to be low-cycle for newly manufactured solebars when stress concentrators with
assigned dimensions are present. The efficiency of applying stands is grounded to detect cracks at the early stage of solebars operation
due to the large number of metallurgic defects undetected at manufacturing plants.

Keywords: acoustic emission, fatigue, breaks of freight cars solebars, lifetime

VIK 620.183+620.179.16

B. B. Mypasves, OKTOp TeXHUUECKUX HayK, nmpodeccop, MkeBckuii rocyiapcTBeHHbII TexHuyecknid yuuepcutetr umenu M. T. Ka-
JIALTHUKOBA

O. B. Mypasvesa, TOKTOp TEXHHYECKHX HayK, Impodeccop, MkeBckuil rocyaapcTBeHHBIH TEXHUUECKHH YHHUBEPCHUTET UMEHH
M. T. Kanamnukosa

A. B. baiimepsxoe, MarucTpaHT, M>xeBckuii rocyiapcTBeHHbIN TexHu4eckuil ynusepcuter uMenu M. T. Kanamnukosa

A. U. [ledos, acnupant, xeBckuii rocyAapCcTBEHHBIN TeXHRUeckuil yHnBepcuteT nmenu M. T. Kanantaukosa

METOJIMKA OITPEJEJIEHUSI AKYCTUUECKUX CTPYKTYPHBIX IIYMOB METAJIJIA® - C. 143-148.

Obocnosana MemoOuKa OYenKu aKyCmu4ecKux CmpyKmypHuIx wymos memaiia. Ilpedcmagnenst sKchepumenmanbhvle pesyibmanisl
ee UCNOob306aHUs Olsl OnpeoeneHus pasmepa seper cmanu 45.

KiroueBble c10Ba: aKyCTUUECKHE CTPYKTYPHBIE IIIyMBI, CTPYKTYPOCKOIHS, pacCesHUE yIbTPa3ByKOBBIX BOJH, pa3Mep 3epHa

V. V. Muravyev, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University

O. V. Muravyeva, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University

A. V. Bayteryakov, Master’s degree student, Kalashnikov Izhevsk State Technical University

A. I Dedov, Post-graduate, Kalashnikov Izhevsk State Technical University

Method for determination of acoustic structural noise of metal

This paper represents the method to determine the grain size of steel grade 45 to become the mean amplitude of the acoustic struc-
tural noise. The measuring method and the algorithm of processing the signal received by the flaw detector are described. Coincidence
of theoretical and experimental results is revealed.

Keywords: acoustic structural noise, structure detection, dispersion of ultrasound waves, grain size

YJK 621.391:519.6

A. U. Hucmiok, TOKTOp TEXHUYECKUX Hayk, mpodeccop, VbkeBckuil rocyaapcTBeHHbIN TexHUUeckuit yanBepeuter umenn M. T. Ka-
JIALTHUKOBA

[IPOI PAMMHO-AIIIIAPATHBI KOMIUIEKC U1 MCCJIEJIOBAHUSA CJIOXHBIX TEJIEKOMMYHUKAIIMOHHBIX
CUCTEM U CUCTEM VIIPABJIEHUS - C. 149-152.

Paccmampusaemcs ucciedosamensckuii npoOSPaAMMHO-ANNAPAMHbIN KOMALEKC, NPeOHA3HAYEeHHbIN 0N UCCIe008aAHUs XapaKkmepu-
cmux onepamopa. HMcciedosanus nposoounucy ¢ ycmpouucmeamu YnpasieHus u ycmpoucmeamu meiekommynuxayuti muna iPad. Pas-
pabomannvle areoOpummbl U CIMAmMucmuieckas 0opabomra OaHHbIX NO3GOIUNU ONPEOeUmb: 3A8UCUMOCTbL 00YUaeMOCU Onepamopa
Om yucia NOBMopenuil;, epems pabomul ¢ 2eHepUPOBAHHON NAHENLIO YNPAGLeHUs, CpeoHee 8peMs 0OHAPYICeHUs KOMNOHeHmMA, 0oKa-
3amu, YmMo cmenenb YROPAOOUEeHHOCHU MOJICEN CIYIICUMb Kpumepuem OnMmumMansHOCHy KOMHOHOBKU.

KnrodeBble cji0Ba: SKCIEPUMEHT, CTaTUCTUUECKAst 00pabOTKa, KOMIIBIOTED, iPad, CEHCOPHBIN KpaH, UeOBEK-0NEPaTop, yCTPOHCT-
Ba yIpaBJIeHUs, yCTPOHCTBA TEIEKOMMYHMKALUN

A. I Nistyuk, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University

Hardware and software complex to investigate complicated telecommunication and control systems

The article considers the investigating hardware and software complex to study operator characteristics. Investigations were imple-
mented for control devices and telecommunication devices like iPad. The developed algorithms and statistical processing of data allowed
determining: the dependence of operator trainability on the number of repetitions; the time of operating with the generated control
panel; and the average time of the component detection. They also allowed proving, that the order degree may serve as the criterion of
the configuration optimality.

Keywords: experiment, statistical processing, computer, iPad, touch screen, man-operator, control devices, telecommunication devices

YK 621.43.016.4(031)

B. H. Cakmepes, xkaHmuiaT TEXHHYECKUX HAYK, JOLEHT, MkeBCKUA rocyJapCcTBEHHbIN TexHUUecKnid yHuBepcuteT umenu M. T. Ka-
JTAITHUKOBA

U. A. Bacunves, maructpanT, M>keBCKHiA TOCYAapCTBEHHBIN TeXHUYecKuil yHuBepcuTeT nMeHn M. T. Kanamankosa

UCCJIENOBAHUE WMHAYKTUBHOI'O KAHAJIA SHEPIOCHABXEHWS TEJIEMETPUYECKOW CHUCTEMBI TEPMO-
METPUPOBAHUMS ITOPIIHA ABUT'ATEJIAA BHYTPEHHEI'O CI'OPAHIA - C. 152-156.

Ilpeonooicena cmpykmypa cucmemul IHep2OCHAOIACEHUS NPOMEINCYIMOUHO20 NPeobpaz0eames, 6X00Auje20 8 Cocmas meiemempuye-
CKUX cucmem mepmomMempupo8aniis NOpuwiHs 0sueameris 6Hympenne2o ceopauus. Iipusedensi pesyiomamol ee uccied08aHus.

KitioueBble ci10Ba: MopiueHb JBUTATeNs] BHYTPEHHETO CrOpaHHsl, CUCTeMa OECKOHTAKTHOTO SHEProCHa0KEHWs, Pe30HAHC, MHITYKTHBHBII
KaHaJl CBSI3U

V. N. Syakterev, PhD in Engineering, Associate professor, Kalashnikov Izhevsk State Technical University

1. A. Vasilyev, Master’s degree student, Kalashnikov Izhevsk State Technical University

Research of electrical power system based on inductive communication channel of telemetry system for temperature
measurement of piston in internal combustion engine
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The structure of contactless electric power supply system of converter as a part of the telemetric system of internal combustion
engines and the results of its research are presented in this article.
Keywords: internal combustion engine piston, contactless electrical power system, resonance, inductive communication channel

YK 539.3+534.1

B. II. Tapanyxa, kanauaaT TEXHUYECKUX HAyK, JOLEHT, M>keBCKUA rocyjapcTBEHHbIM TexHu4eckuil yHuBepcureT umeHu M. T. Ka-
JAIIHAKOBA

UJIEHTUOUKALIMS TIAPAMETPOB JUCKOBOI'O YCTPOMCTBA 3AIMCU-YTEHUS WHOOPMALIMHM MHOOKOM-
MYHUKALMOHHOM CUCTEMBI — C. 156-160.

Hccnedyemces Ounamuka 0CHOBHO20 MEXAHUYECKO20 Y34 YCMPOUCMEA pe3epeHo20 KONUPOBAHUs: OUHAMUYECKAs cucmemad — mae-
HUMHbLU OUCK — KOHMAKMHASL MAZHUMHASL 201106Ka — YApyeutl depoicament 20106Kku. TIpueooumces memoouxa uoeHmuduxayuy onmu-
MaNbHBIX MEXAHUHECKUX NApaAMempos CUCHEeMbl N0 OMHOUWEHUIO K NONepeyHblM KOAeOaHUAM OUCKA MenoOOM HaUMEHbULUX K8AOPAMO8.

KiioueBble cJ10Ba: JUCKOBOE YCTPOWCTBO, MEXaHHIECKHE ITapaMeTphl, THOOKOMMYHHKAI[MOHHASI CHCTEMA

V. P. Taranukha, PhD in Engineering, Associate professor, Kalashnikov Izhevsk State Technical University

Identification of parameters of disk write-read device of info-communication system

The dynamics of the main mechanical unit of the backup device is investigated: dynamic system — magnetic disk — contact magnetic
head — elastic head holder. The method is presented for identifying optimal mechanical parameters of the system with respect to the
transverse vibrations of the disk by least squares method.

Keywords: disk device, mechanical properties, info-communication system

YJK 539.3+534.1

B. II. Tapanyxa, xkanaunaT TEXHUYECKUX HAyK, JOLUEHT, M>keBckuii rocyapcTBeHHbIN Texuuueckuid ynusepcurer umenu M. T. Ka-
JANIHUKOBA

O. A. buprokosa, KaHIHIAT TEXHUYECKUX HayK, Benynumii uimxenep, Guman 8 Y amyprckoit Pecrryomke OAO «Pocrenekom — Bomra»

MATEMATHYECKASI MOJIEJIb PACCESIHUSI SHEPTUM B MATEPUAJIE JIUCKA YCTPOMCTBA PE3EPBHOI'O KO-
[IMPOBAHMS NHOOPMALIMU TEJIEKOMMYHUKALIMOHHOW CUCTEMBI — C. 160-163.

Hccnedosarno usmenenue n02apuipmuuecko2o 0ekpemenma Koiedanui moHKou u30mponHot NIACMUHKY 6 3a8UCUMOCIU Om Popmbl
Konebanuli. Paccmampusaemces niacmunKa ¢ yeHmpaibHblM OMEePCIUEM, JICeCmKo 3aujeMIenHas no guympennemy konmypy. Ilpunama
¢opma korebanuil ¢ y3nosvimu ouamempamu. [ns onpeodenenus 102apu@pmuieckozo 0eKpemenma KOHCMpPYKYuu npumMeHes Memoo cpeo-
Hux nHanpsoicenuil. Ilocmpoenvt epaguxu usmenenus 102apupmuieckoco oexpemenma. Ycmanosneno, umo oemngupyiowue ceoicmea
NAACMUHKYU NPU NOGLIULEHUU NOPAOKA POPMbI KONEOAHUL CHUINCAIOCSL.

KiroueBble cJ10Ba: JUCKOBOE YCTPOUCTBO, TEIEKOMMYHUKAIIMOHHBIE CUCTEMBI, PACCESHUE SHEPIHU

V. P. Taranukha, PhD in Engineering, Associate professor, Kalashnikov Izhevsk State Technical University

O. A. Biryukova, PhD in Engineering, Leading engineer, "Rostelecom - Volga" OJSC, Branch in Udmurt Republic

Mathematical model of energy dissipation inside the disk of backup device of telecommunication system

The variation of the logarithmic decrement of a thin isotropic plate is investigated depending on the mode of vibration. A plate with a
central hole, rigidly clamped along the inner contour, is considered. The shape of oscillations with nodal diameters is accepted. In order
to determine the logarithmic decrement of the design unit, the mean stress method is applied. Diagrams of logarithmic decrement varia-
tion are plotted. It is established that the damping properties of the plate are reduced by increasing the order of vibration modes.

Keywords: disk device, telecommunication systems, energy dissipation

YIK 004.72; 004.083.4

/. P. Illuwos, acnupant, VxeBckuil rocyjapcTBeHHbIH TexHHuueckui yausepcurer umenu M. T. Kanamuzukosa

A. M. Cmemanun, NOKTOp TEXHHYECKHX HayK, npodeccop, VKeBckHil rocyaapCTBEHHBIH TEXHHYSCKUI YHUBEPCUTET UMEHHU
M. T. Kanamnukosa

APXUTEKTYPHAS MOJEJIb ITPOTOKOJIA U AJITOPUTM PE3EPBHOI'O KOITMPOBAHUS NHOOPMAILINH — C. 164-167.

Ilpeonazaemcs modenb NPOMOKOIA pe3epEHO20 KONUPOBAHUS U BOCCMAHOBNEHUS UHGOpMAYUL MUNA KIUEHM-Cepeep ¢ UCNONb306d-
HUuem cucmem XpaneHus ungopmayuu na 1eHmounvix nocumensx. Paccmompenst xongueypayuu nocmpoenus cemeii Xxpanenus OaHHbIX
PA3IUYHOU CmeneHuy CIOACHOCIU Ol peanusayuu npeonodicennoll moodeau. Taxdce onucansl unmepghelicvl, npumeHsiemvie 8 MOOeaU, U
aneopumMsbl HPOMEKAHUs NPOYECCO8 Pe3ePBUPOBAHUS U BOCCMANOBIEHUS UHpOpMayuu.

KroueBble cjioBa: pe3epBHOE KONMMPOBaHNE HH(OPMAILIMH, CETh XPaHEHUS! JAHHBIX, AJITOPUTM PE3ePBUPOBAHUS

D. R. Shishov, Post-graduate, Kalashnikov Izhevsk State Technical University

A. M. Smetanin, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University

Architectural model of protocol and algorithm of information backup

The paper proposes a model of protocol for backup and recovery of client-server systems with storage on tape. Configurations of
network storage of varying degrees of complexity are considered to implement the proposed model. Interfaces used in the model and
algorithms of backup and recovery processes are also considered.

Keywords: backing up, network storage, backup algorithm

VK 621.88.084

A. B. U]ensmckuii, TOKTOp TEXHUYECKUX HayK, npodeccop, MkeBckuil TocyJapCTBEHHBIH TEXHUYECKUH YHUBEPCUTET UMEHH
M. T. KanamnukoBa

E. C. Yyxnanyes, acnupant, VxeBckuil rocyjapcTBeHHbIN TexHU4Yeckuil yHuBepcuteT umenu M. T. Kanamnnkosa
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HUCCJIEJOBAHUE HAT'PY30UHOM CIIOCOBHOCTH ITOJIMKOHTAKTHOI'O HEPABHOXECTKOI'O COEJAWHEHMS
C HATAI'OM YUCJIIEHHBIMU METOAAMMU - C. 167-170.

Paccmompenvr  cnocobvi  pacuema Hazpy304HOU CHOCOOHOCMU NONUKOHMAKMHBIX HEPASHOMCECTIKUX COCOUHEHULl ¢ HAMASOM
(ITKHC) uucnennvimu memooamu. Paccmompenvi ¢pakmopwi enusiiowue na eenuduny naepysounoti cnocoonocmu IIKHC. Honyuen epa-
DuK senuUUHbL HASPY30UHOU CNOCOOHOCMU 8 3A8UCUMOCIIU O OMHOCUMENbHO20 noaodceHus demanet IIKHC.

Ki1toueBble ¢j10Ba: COCAMHEHUS C HATATOM, HArpy304Has CIIOCOOHOCTD, MOJIMKOHTAKTHBIC HEPABHOXKECTKUE COCANHCHHUS C HATATOM,
HaIpsHKEHHO-1e(OPMUPOBAHHOE COCTOSIHUE

A. V. Shchenyatsky, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University

E. S. Chukhlantsev, Post-graduate, Kalashnikov Izhevsk State Technical University

Load capacity research for the multi-contact uneven stiffness press fit joint by numerical method

The paper discusses techniques for calculating the load capacity of multi-contact uneven stiffness press fit joints (MCUJ) by numeri-
cal methods. The factors influencing the load capacity of MCUJ are considered. The diagram is obtained for the value of load capacity
depending on the relative position of MCUJ components.

Keywords: press fit joints, load capacity, multi-contact uneven

KOMIIBIOTEPHAS JIMHI'BUCTHUKA

YK 800.879

B. A. bapanos, noxTop (HUIOIOTHYECKUX HAYK, mpodeccop, MkeBckuil rocy1apcTBEHHBI TEXHHYECKHH YHUBEPCUTET UMEHU
M. T. Kanamnukosa

E. A. )Koanosa, kanaunaT GUIOIOTHYECKUX HAyK, AOLCHT, M>keBCKMH rocylapcTBEHHBIN TEXHHYECKUH YHUBEPCHTET UMEHHU
M. T. Kanamnukosa

/1. b. Kooicesnuros, pykoBoautenb mpoekroB, OO0 HeadLine, MxeBck

A. A. benvix, acnupant, V>xeBckuii rocy1apCTBEHHBIN TEXHUUECKUH YHUBEPCUTET

nmenu M. T. Kananraukosa

JIMHI'BOTI'EOI'PAOUYECKASA CUCTEMA «AUAJIEKT»: UCTOPUA CO3JAHMA, HOBBIE BO3MOXHOCTH, TEXHO-
JIOTMYECKUE PEIIEHUSA, JEMOHCTPALIMA JAHHBIX - C. 171-175.

Onucanue 0CHOBHBIX 803MONCHOCTHEU KOMNBIOMEPHOU CUCEMbl, NPEOHA3HAYEHHOU 0151 XpaHeHUs, pe0aKmuposanus, oopabomxu u
Odemoncmpayuu ¢ Mnmepneme ouaneKmuoul 1ekcuku, coopanHoll no npozpamme cooupanus céedenuli K Jlekcuueckomy amaacy pycckux
Hapoonvix 2080pos. OcHOBHOE BHUMAHUE YOeNeHO ONUCAHUIO PeuleHUll NO 6KII0YeHUI0 6 6a3y OAHHLIX UHBIX (POPM npeocmasieHus. OaH-
HbIX — CKAHUPOBAHHBIX KONULL CIMPAHUY C IKCHEOUYUOHHBIMU 3ANUCAMU MEKCMO8 U ayOuUo- U UOeOMAMePUaios — u no ux uHmezpayuy ¢
CYyuecmeyiowuMu Kapmozpaguieckumu u 1eKCUKoepapuueckumu GyHKYusMu Cucmemoi.

KnrodeBblie c10Ba: KOMNBIOTEPHAs IMHIBUCTHKA, aBTOMATU3UPOBAHHOE KapTorpadupoBaHue U JIEKCUKOrpadupoBaHHe, ANATIEKTO-
JIOT s, TUHTBUCTHYECKAs Teorpadus

V. A. Baranov, Doctor of Philology, Professor, Kalashnikov Izhevsk State Technical University

E. A. Zhdanova, PhD in Philology, Associate professor, Kalashnikov Izhevsk State Technical University

D. B. Kozhevnikov, Project leader, “HeadLine” Ltd, Izhevsk

A. A. Belykh, Post-graduate, Kalashnikov Izhevsk State Technical University

Linguistic Geographical System “Dialect”: History of Creation, New Opportunities, Technological Decisions, Data Demon-
stration

The article is devoted to description of main opportunities of a computer system intended for keeping, editing, processing and Inter-
net demonstration of dialect vocabulary, collected by the program of compilation of information to Lexical atlas of Russian national
dialects. Special attention is paid to description of decisions for including other forms of data representation into the database — scanned
copies of pages with expeditionary texts notes and audio- and video-materials, and for their integration into current cartographic and
lexicographical functions of the system.

Keywords: computational linguistics, linguistic automated mapping, electronic dictionaries, dialectology, areal linguistics

OHEPTETHKA

YK 629.113

A. M. Abeapsn, acnupant, VxeBCKuii rocyAapCTBEHHBIN TeXHUYeckuit yHrBepcuteT nmenu M. T. Kanamuankosa

H. M. @Qunvkun, NOKTOp TEXHUUECKUX HayK, podeccop, MrkeBckuii rocy 1apcTBEHHbIH TEXHUYECKUH YHUBEPCUTET

umenu M. T. KanamaukoBa

COBEPLIEHCTBOBAHUE SHEPIETUYECKON YCTAHOBKU TEILJIOBOM MAILUWHEI - C. 176-177.

Paccmompen ooun uz memoooe cogepuiencmeosanus dHepeemuieckux yCmaHo8oK meniogbix Mawun u 060cHo6ansl hpeononazae-
Mble IKOHOMUYECKUe, IKON02UHecKUue U mexHuueckue pe3yibmamsl npu NpUMeHeHuu npeonodceHHo20 Memooa COBepULeHCEO8AHUA.
Tlpuseoena cxema npednazaemol KOMOUHUPOBAHHOU IHEPETNUYECKOU YCIMAHOBKU.

KioueBble cji0Ba: TemioBas MalrHa, KOMOMHIPOBAHHASI YHEPTOCHUIIOBAs YCTAaHOBKA, ITAPOBOH ABUTATENb, SKOHOMHIHOCTD, 3KOJIO-
THYHOCTD

A. M. Abgaryan, Post-graduate, Kalashnikov Izhevsk State Technical University

N. M. Filkin, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University

Modifying the thermal machine power plant

One of the methods for improving the thermal machine power plants is examined in the article and prospective economic, ecological and
technical results are proved when the suggested method of improving is applied. The scheme of the prospective combined power plant is given.

Keywords: thermal machine, combined power plant, steam engine, fuel efficiency, ecological cleanness
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YK 681.513.4

U. A. Jlagbioos, KaHIUIAT TEXHUUECKNX HAyK, NOLEHT, BoTkuHCKu uinan HkeBckoro rocyJapcTBEHHOTO TEXHUYECKOTO YHUBEP-
curera umenu M. T. Kananrankosa

A. H. llenvnaxos, KaHAUIAT TEXHUYECKUX HAYK, TOLEHT, BoTkuHCcKuil ¢punuan VxeBckoro rocy1apcTBEHHOIO TEXHUUECKOTO YHU-
Bepcutera umenu M. T. Kanamnukosa

[OBBIIEHUE 3HEPTETUYECKOM 3®OEKTUBHOCTHU T'A30BBIX I'OPEJIOK 3A CUET IIPMMEHEHUS CUCTEMBI
OKCTPEMAJIBHOI'O PET'YJIMPOBAHUS — C. 178-181.

Ilpeocmasnen ananusz nooxo008 K peuieHuio npobiemvl nogviutenus ghgexmusnocmu pabomsl 2azoewix openok. Ilpeonooicen me-
Moo nosvlueHUs IPDEeKMUBHOCTNU NPOYeCcCa 2OPEeHUsl, OCHOBAHHBII HA SKCMPeManbHoM pezyauposanuu. Onpedenensl OCHOGHbIE 3a0a4u
uccnedosanus, Heooxooumble OISl peanu3ayuu OaHHO20 Memood.

KiioueBble cj10Ba: SKCTpEMaIbHOE YIPABICHUE, CUCTEMa aBTOMAaTHYECKOTO PEryJIMPOBaHUs, IIPOLECC TOPEHHMS, Ta30Basi roperka,
3¢ }HEKTUBHOCTb PEryIUPOBAHKS, COOTHOIICHHE TOIIMBHON CMECH, ONTUMAJIbHBIC PEXHUMbI TOPEHUS

A. M. Abgaryan, Post-graduate, Kalashnikov Izhevsk State Technical University

N. M. Filkin, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University

Modifying the thermal machine power plant

One of the methods for improving the thermal machine power plants is examined in the article and prospective economic, ecological and
technical results are proved when the suggested method of improving is applied. The scheme of the prospective combined power plant is given.

Keywords: thermal machine, combined power plant, steam engine, fuel efficiency, ecological cleanness

YK 662.76 (045)

E. M. Kawun, acnupant, VlxeBckuil rocyjapcTBeHHbIN TexHudeckuil ynusepceutet umenu M. T. Kanamnukosa

B. H. Jludenxo, nOXTOp TEXHHYECKUX HAYK, podeccop, MkeBCKHUil rocy1apCTBEHHBIH TEXHUYECKUH YHUBEPCUTET HMEHHU
M. T. Kanamnukosa

T'ABOTEHEPATOP TBEPZIOI'O TOIIJIMBA C BPAILIAIOIIENCS AKTUBHOI 30HOM - C. 181-184.

O630p 2azocenepamopa ¢ 8pawaOWelicss akKMueHoU 30HOU, NPUMEHSIEMO20 OISl 2a3UpuKayuu meepoo2o Mmonaued. AHanrusupyomcs
HeO0CMamKu CO8PEeMEeHHbIX KIACCULeCKUX 2azozenepamopos. I[Iposooamces sxcnepumenmansHble UCCie008aHUs XapaKmMepucmux 2azo-
2enepamopa.

KnioueBble cj10Ba: ra30BbIi TeHEPATOP, TBEPIOE TOILIUBO

E. M. Kashin, Post-graduate, Kalashnikov Izhevsk State Technical University

V. N. Didenko, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University

Solid fuel gas generator with rotating core

The article provides an overview of the gas generator with a rotating reactor core used for the gasification of solid fuels. The short-
comings of modern classical gas generators are analyzed. Experimental investigations of gas generator characteristics are performed.

Keywords: gas generator, solid fuel

HAHOTEXHOJIOI'MA

YK 691.553.2

I U. Axosnes, DOKTOp TEXHUUIECKUX HAYK, mpodeccop, M>keBckuii rocy1apcTBeHHbBIN TexHUYecknii yHuBepcuteT umenn M. T. Ka-
JIAIIHUKOBA

U. C. Honanckux (Maesa), xananaaT TEXHUYECKNX HAYK, HOLEHT, V>keBCKUH ToCyIapCTBEHHBIH TEXHUYECKHH YHUBEPCUTET NMEHH
M. T. KanamnukoBa

1O. B. Tokapes, kanAUIAT TEXHUYECKUX HAyK, AOLEHT, MoxkeBCkuil rocynapcTBeHHbIN TexHuueckuid yHuBepcureT umenu M. T. Ka-
JIAIIHUKOBA

A. @. I'opouna, MarucTpasr, VxeBckuil rocy1apcTBeHHbIH TexHuueckuid yuusepcuretr umenu M. T. Kanamnnkosa

OLIEHKA BJIMSIHUS VJIBTPAQUCIIEPCHOW TBUIM U YIJIEPOJHBIX HAHOCUCTEM HA CTPYKTYPY U CBOW-
CTBA T'MIICOBBIX BSDKVYIIUX —C. 185-188.

H3yueno enuanue y2nepooHvix HAHOCMPYKMYP XUMUYECKOU KOMRAHUU «ApKemay u y1bmpaouchepcHol Memantypeuieckoll nuliu Ha
cB0licmea u CmpyKmypy 2uncogoti Mampuybl Rpu NOMOWU MeXAHUHECKUX UCHbIMAHUL U MUKPOCMPYKMYPHO20 AHATU3A.

KuroueBsle c;10Ba: THIICOBOE BSDKYIIEE, YIIIEPOIHBIE HAHOTPYOKH, HEHTPHI KPHCTALIN3AIMH, METaJLTy priudecKasi IIbllb, MUKPOCTPYKTYpa

G.1. Yakovlev, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University

LS. Polyanskikh (Maeva), PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University

Yu. V. Tokarev, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University

A.F. Gordina, Master’s degree student, Kalashnikov Izhevsk State Technical University

Evaluation of the influence of ultradisperse dust and carbon nanosystems on the structure and properties of gypsum binders

The influence of carbon nanostructures of the chemical company “Arkema” and ultra-disperse metallurgical dust on the properties
and structure of gypsum matrix has been studied with the help of mechanical tests and microstructural analyses.

Keywords: gypsum binder, carbon nanotubes, crystallization canters, metallurgical dust, microstructure

YK 691.421.24

I'. U. lxoenes, NOKTOp TeXHUYECKUX HayK, podeccop, MxeBckuii rocynapcTBeHHbII TexHUUecknil yauBepcuretT nmenu M. T. Ka-
JIAIIHUKOBA

U. C. onanckux (Maesa), kanmunaT TEXHUIECKUX HAYyK, TOLEHT, VKEBCKHI roCy1apCTBEHHBIH TEXHHYECKHH YHUBEPCUTET UMEHU
M.T. Kanamnukosa
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A. B. lllatibadynnuna, acnupanT, VxkeBCKUH rocyAapCcTBEHHBIN TeXHU4Yeckui yHnBepcuter nmenu M. T. Kananiankosa

A. @. I'opouna, maructpanr, VbxeBckuil rocytapcTBeHHBII TexHUUeckuil yHuBepcureT umenn M. T. Kanamnukosa

T. B. boukapesa, crynentka, VxeBckuil rocyjapcTBeHHbIN TexHIMYeckuil yHuBepcuteT umenu M. T. Kanamnukosa

E. A. 3aiiyesa, crynentka, MxeBckuii rocy 1apCcTBeHHBIN TeXHUUECKHi yHuBepcuteT numeHr M. T. Kanamunkosa

MEPCIIEKTHBbI HAHOMOJUOUILIMPOBAHNA KEPAMUYECKNX MATEPUAJIOB CTPOUTEJIBHOI'O HA3HAYE-
HUA - C. 189-192.

Paccmompenui 603mooicbie nepcnekmugsl npUMeHeHUs. MHOLOCIOUHBIX YenepOOHbIX HAHOMPYOOK 8 Kauecmee HAHOMOOUPUYUPYIO-
wux 006aoK NPU NPOU3600CMEE KEPAMUHECKUX U30eNUll, 8 YACHHOCMU KepamMUuuecko2o Kupnuyd.

KiroueBbie cJIOBa: MHOTOCIIOWHBIC YTIICPOAHBIC HAHOTPYOKH, KEpAMUYICCKUE MAaTCPHAJIbI, CTAOMIH3AINS CyCIICH3UIA

G. I. Yakovlev, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University

LS. Polyanskikh (Maeva), PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University

A. V. Shaybadullina, Post-graduate, Kalashnikov Izhevsk State Technical University

A. F. Gordina, Master’s degree student, Kalashnikov Izhevsk State Technical University

T. V. Bochkareva, Student, Kalashnikov Izhevsk State Technical University

E. A. Zaytseva, Student, Kalashnikov Izhevsk State Technical University

Perspectives of nano-modification of ceramic materials for building purposes

The paper considers the possible perspectives of applying multi-walled carbon nanotubes as modifying nano additives for ceramic
products, including ceramic bricks.

Keywords: multi-walled carbon nanotubes, ceramic materials, stabilization of suspensions

KPATKHE COOBLIEHUA

YK 614.2

C. b. Ilonomapes, TOKTOp MEAMLHUHCKUX HaykK, mpodeccop, MkeBCcKkUil rocy1apcTBEHHBIH TEXHUUYECKU YHUBEPCUTET UMEHH
M. T. Kanamnunkosa

B. E. Oounyos, TnaBHbli GTH3HATP YTpaBlIeHHE OPTaHU3ALUN MEAUKO-CAHUTAPHOTO obecrieueHuss PenepanbHOi CiTyKObI HCIIOTHE-
HUs HakazaHui Poccun

UHTEIPAJIbHASL OLIEHKA KAYECTBA OKA3AHUS IIPOTMBOTYBEPKYJIE3HOIM IIOMOIIM B VYIOJIOBHO-
HUCIIOJIHUTEJIBHOM CUCTEME POCCHU - C. 193-195.

Paspabomka mamemamuueckoti mooenu, no360aA0ueNl NPOBOOUMb MOHUMOPUHE OYEHKU NPOMUEOMYDEPKYIe3HOU NOMOWU, OKA3bl-
8AeMOU MEOUYUHCKOU CTLYICOOU Y20N08HO-UCROTHUMENbHOU cucmemsl Poccuu.

KuiroueBble cji0Ba: MeIMKO-CaHUTApHOE 0OeCTIeueHne, MPOTUBOTY OEpKyIe3Has OMOIIb, SKCIIEPTHAsI OLIEHKA, MaTEMAaTHYECKOE MO-
JeTMPOBaHHE, yTOIOBHO-HCIOIHUTENbHAS CHCTEMA

S. B. Ponomarev, Doctor of Medicine, Professor, Kalashnikov Izhevsk State technical University

V. E. Odyntsov, Chief phthisiatrician, Administration of health-care provision of Russian Federal Service for Punishment Execution

Cumulative assessment of the quality of TB care in the penal system of Russia

The article is devoted to developing a mathematical model to monitor the evaluation of TB care of the medical service of the penal system in
Russia.

Keywords: health-care provision, TB care, expert evaluation, mathematical modeling, penal system

YK 004.732

A. B. U]ensamckuii, TOKTOp TEXHUYECKUX HayK, npodeccop, MkeBckUl ToCyJapCTBEHHBIH TEXHUYECKHH yHUBEPCUTET UMECHH
M. T. KanamnukoBa

E. C. Yyxnanyes, acnupant, VxeBckuil rocyjapcTBeHHbINH TexHudeckuil yausepcuteT umenn M. T. Kanamnnkosa

U. M. llJexomypos, cTyneHT, VKEBCKUH rocyAapCTBEHHbIN TeXHUYeCKHi yHUBepcuTeT nMeHu M. T. Kanamnukosa

AHAJIN3 BO3MOXHOCTHU CO3JAHUSI ABTOMATU3MPOBAHHON CHCTEMBI IIPOEKTUPOBAHUS JIOKAJIBHO-
BBIUMCJIMTEJIBHBIX CETEM - C. 195-197.

Ilpogedena xknaccuuxayusn 10KarbHbIX cemetl, pacCMOmMpenbl NPeUMyuwecmsa u HedoCmMamKi paziuiHelx cnocob608 N0KANbHbIX ce-
meitl, onpedenentbl CNOCOObl MAMEMAMULECKO20 MOOCTUPOBANUS TOKANbHO-8bIUUCTUmMenbHbIX cemell. Onpedenenvl 3adaqu 015 paspa-
OOmMKU ABMOMAMUZUPOBAHHOT CUCTIEMbL NPOEKMUPOBANUS TOKATbHO-8bIYUCTUMETLHBIX Cemell.

KnioueBble cj10Ba: JOKaJIbHBIE CETH, TOIOJIOTHS CETEl, TeopHs rpadoB, BHIBI ceTeit

A. V. Shchenyatsky, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University

E. S. Chukhlantsev, Post-graduate, Kalashnikov Izhevsk State Technical University

1. M. Shchekoturov, Student, Kalashnikov Izhevsk State Technical University

Analysis of the possibility to develop the computer-aided design system for local-area networks

The paper presents the classification of local networks, advantages and drawbacks of different methods of local networks, and meth-
ods of mathematical modeling of local-area networks. Priorities for the development of a computer-aided design system for local-area
networks are determined.

Keywords: local networks, network topology, graph theory, types of networks
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