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MATEMATHUKA U MEXAHUKA

YK 532.526

P. B. Aumonos, KaHIUAAT TEXHUUECKUX HAYK, CTApIIMHA Hay4IHBIN COTPYIHUK, VKeBCKUI rocyaapcTBEH-
HBII TexHH4Yeckuil yauBepcureT (R. V. Antonov, Candidate of Technical Sciences, Senior Research Scien-
tist, Izhevsk State Technical University)

Anaan3 pu3nIecKkoii KAPTHHLI OTPHLIBHOTO 00TEeKAHUS IBYMEPHOI CTYNEeHbKH CBEPX3BYKOBBIM I0-
TOKOM ra3a (Analysis of Experimental Pattern of Detached Flow of Two-Dimensional Step with Su-
personic Gas Flow) — C. 5-12

Han ananus sxcnepumenmanvholl KapmuHsl medeHus 6 001acmu ompulea mypOyIeHmMHO20 C8ePX368YKO60-
20 nomoka nepeo 0g8ymepHou cmynenvkou. [lokazana 3aumocesnzo meuenus 8 MOYKAX OMpwvlea U npucoe-
OUHeHUss NOMoxKa.

The analysis of an experimental pattern of a current in the point of a turbulent supersonic flow separation
prior to a two-dimensional step is given. The interrelation of the current in the separation and joining
points is shown.

KroueBble c10Ba: CBEpX3BYKOBOIl IOTOK, CTYIICHbKA, OTPHIB.

Keywords: supersonic stream, step, separation.

YJIK 532.525.011.5

P. B. Anmonos, KaHIUIAT TEXHUUECKUX HAYK, CTAPIINN HayYHBIH COTPYIHUK

W>xeBckuil rocynapCTBEHHBI TeXHUYeCKUi yHuBepcuteT (R. V. Antonov, Candidate of Technical Sci-
ences, Senior Research Scientist, [zhevsk State Technical University)

Jl03ByKOBasi MHKEKLIMS B CHOCAIIMII CBepX3BYKOBO# NMOTOK (Subsonic Injection into Incoming Su-
personic Flow) — C. 12-18.

Bnepevie pazpaboman memoo pacuema napamempos 83auMo0eucmeus Kpy2iol 0036yK08ol cmpyu 2a3d
¢ Habecarowum MmypOyIeHMHbIM CEEPX36YKOBbIM NOMOKOM. Memoo 0cHO8aH Ha CO8MEeCHHOM peuleHuu
3a0au 00 onpedenenuu 0asenus Ha nepeonell u 3a0Hell panuyax 6oKoeol cmpyu.

For the first time the method of calculation of parameters of interaction of a round subsonic stream of gas
with a running turbulent supersonic flow is developed. The method is based on the joint solution of prob-
lems on pressure definition on forward and back borders of a lateral stream.

KnroueBble c10Ba: cBepX3BYKOBOI MOTOK, CTPYsl, HHKEKIIHS.

Keywords: supersonic stream, stream, injection.

YAK 519.615

B. M. Bepoicouyxuii, kannuaat Gusnko-maTeMaTnieckux Hayk, npodeccop (V. M. Verzhbitskiy, Candidate
of Physical and Mathematical Sciences, Professor, Izhevsk State Technical University)

. @. FOmanosa, cTyaeHTKa, VkeBCKUi TOCyJapCTBEHHBIN TexHUUYecKuil yHuBepcutetT (I. F. Yumanova,
Student, Izhevsk State Technical University)

O0 ognoMm aHajore Meroa Bercreiina yckopeHus ¢XOAMMOCTH HTePAMOHHBIX nporeccos (On One
Analogue of Wegstein Method of Iterative Process Convergence Acceleration) — C. 18-28.
Towazoeoi napamempuszayueii Memooa NPOCMbIX UMepayuil NOIYYeH HOBbLL Memoo peuieHUsl HeluHell-
HbIX CKATAPHBIX ypasnenull. Hatioenvl yciosus KeaopamuyHou cX00UMOCMU NPeONONCEHHO20 Memooq.
Ilpugedenvl pesyrbmamsl HUCIEHHO20 CpasHeHus ¢ Mmemodamu Beecmetina u Horiomona.

A new method for solving of nonlinear scalar equations is received by means of step-by-step parameteri-
zation of a method of simple iterations. Conditions of square-law convergence of the offered method have
been obtained. The results of numerical comparisons with Wegstein method and Newton method are pre-
sented.

KaroueBrble ci10Ba: ckalsipHOE ypaBHEHUE, HETIOJABUKHAS TOYKA, aHAJIOT MeTona BercreitHa, kBaapaTud-
Hasi CXOJIUMOCTb.

Keywords: scalar equation, fixed point, analogue of Wegstein method, quadratic convergence.



YK 517.518

I'. IO. I'epmanrox, crapumii npenogaearens (G. Y. Germanyuk, Senior Lecturer, Chaikovsky Technologi-
cal Institute, branch of Izhevsk State Technical University)

. E. I'epmaniox, ctynenT, YalKoBCKHI TEXHOIOTHYECKUNA MHCTUTYT ((rman) MkeBckoro rocyaaper-
BEHHOTO TexHH4Yeckoro yHuepcurera (D. E. Germanyuk, Student, Chaikovsky Technological Institute,
branch of Izhevsk State Technical University)

IIporpaMMHBIi KOMILIEKC AJsl MCCJIeI0BAHMSA TUHAMMKHM OJHOMepPHbLIX aHcamOJueil I'm60ca (Soft-
ware Complex for Research of One-Dimensional Gibbs Ensembles Dynamics) — C. 29-36.
Paccmompen npoepammuslii komniexc 0151 UCcied08anus 00HOMepHo20 ancambns Tubbca 6 ycnosusx
NONAPHO20 MENCHACUYHO20 83AUMOOCUCEUs. B 0CHOBY NPpOSPAMMHO20 KOMNIEKCA NOL0JCEH KAHOHUYe-
CKULL MemOoO0 YUCTIEHHO20 UHMEZPUPOBAHUL OUHAMUYECKUX VPABHEeHUl, NO8bIUAWUL 00CHOBEPHOCHb
HOYHAEMBIX PE3YTbMAMO8.

The software complex for research of one-dimentional Gibbs ensembles dynamics under conditions of
pairwise interparticle interaction is considered. The canonical method of numerical integration of dy-
namic equations is used as a base of the software complex to increase validity of results.

KaroueBble ci1oBa: IporpaMMHBIN KOMILUIEKC, OJHOMEPHbBIN aHcamOib ['mO0Oca, KaHOHUYECKUN METOJ
YHCIICHHOTO MHTErpUpoBanust, GpyHkuus ['amunbprona, moteHiman Jlennapaa-JoHca, MOJACTHPOBAHUE
Keywords: software complex, one-dimensional Gibbs ensemble, canonical method of numerical integra-
tion, Hamilton function, Lennard-Jones potential, modeling

YK 532.5.011

A. A. Kanunkun, KaHIuaaT TEXHUYECKUX HaYK, JOIEHT, VKeBCKUi rocy1apCTBEHHBIM TEXHUYECKUN YHU-
BepcureT (4. A. Kalinkin, Candidate of Technical Sciences, Associate Professor, Izhevsk State Technical
University)

B. A. Tenenés, moxTop pU3NKO-MaTeMaTHIECKUX HAYK, mpodeccop, VkeBCKult rocy1apcTBEHHBIA TEXHHU-
yeckuil yauepcureT (V. A.Tenenev, Doctor of Physical and Mathematical Sciences, Professor, Izhevsk
State Technical University)

0. B. Typvieun, MOKTOp TEXHWYECKUX HayK, mpodeccop, MKeBCKHiA TOCYTapCTBEHHBIN TEXHUYICCKUI
yauBepcutet (Yu. V. Turygin, Doctor of Technical Sciences, Professor, Izhevsk State Technical Univer-
sity)

YucjieHHOE MOJIEJHPOBAHHE THIAPOIUHAMHYECKHX MPOLECCOB B MUTAKWINEH TPyOe MOKIIHX YCT-
poiictB (Numerical Modeling of Hydrodynamical Processes in a Washer Supply Pipe) — C. 36-45.
Jana nocmanoeka 3a0auu o pacueme medeHus: HCUOKOCMU 8 NUMArowel mpybe Moeuno2o yCmpoucmasa.
IIpedcmasnenvl pe3yibmamsl YUCIEHHO20 MOOCIUPOBAHUS. MeYeHUs Ol mpex 6U008 Modeell: mpexmep-
HOU, 0CecUMMempUYHOU U HAOCKOU.

The problem statement on calculation of a liquid flow in a washer feeding pipe is given. Results of nu-
merical modeling of the flow for three-dimensional, axisymmetric and flat models are presented.
KnarwueBrble ciioBa: TUpoJiHAMUKA MOCYHBIX YCTPOHCTB, ypaBHeHus: HaBbe — CTOoKca, MaTeMaTHYeCKast
MO/IeITb, KPUBOJIMHEHHBIE KOOPIUHATHI, YUCIICHHBIH KOHEYHO-Pa3HOCTHBIM METOI.

Keywords: hydrodynamics of washers, Navier-Stokes equation, mathematic model, curvilinear coordi-
nates, numerical finite-difference method.

YK 629.76.064.2

JI. C. Owenkos, acnupanT, [lepMckuii TocynapcTBeHHBINH TexHU4eckuil yHuBepcuret (L. S. Oshchepkov,
Postgraduate, Perm State Technical University)

b. @. [lomanog, KaHAUAAT TEXHUYECKUX HAYK, AOLEHT, [IepMCcKUil rocyjapCTBEHHBIN TEXHUYECKUN YHU-
Bepcuret (B. F. Potapov, Candidate of Technical Sciences, Associate Professor, Perm State Technical
University)

MogenupoBaHue NpoueccoB B KaMepe cMelleHUs] TBEePIOTOIUIMBHOIO Naporasoreseparopa (Simu-
lation of Processes in Mixing Chamber of Solid-Propellant Steam-Gas Generator) — C. 46-51.
IIpogedeno mooenuposanue npoyeccos 6 Kamepe cMeuleHus meepoOmoniueHO20 Napo2a3oceHepamopa.
s pewenus ucnonvzosan npoepammusiil komniexc Flow Vision 2.5. Ionyuenst pachpedenenus memne-
pamypul napo2azoeoli cmMecu, KOHYeHmpayuu JHCUOKoCmu U nojisi CKOpocmeti npu nooaie 600bl uepes pa-
ouanvhvle U maneeHyuaivHvlie Gopcynku onsa kamep cmewenus HI'T, umerowux pasnuynsie pasmepul. Ilo-
KA3aHo, Ymo paoudivbHdas nooaya 600l obecneuugaem yMeHbuleHue ONUHbL NYMU UCHApeHUus 800bl, a
npUMeHeHue MaAH2eHYUANbHBIX POPCYHOK CHUdICAE MeNo8oU NOMOK 8 CIMEHKY KamMepbl CMEUeHUsl.



Simulation of processes in a mixing chamber of a solid-propellant steam-gas generator with use of Flow
Vision 2.5. bundled software is performed. The distributions of gas-vapor mixture temperature, liquid
concentration and velocity fields at water feed through radial and tangential mixing chamber injectors of
different sizes were received. It was shown that the radial water feed provides decrease of water expulsion
length, and the tangential injectors decrease the heat flow into the mixing chamber walls.

KaoueBble cioBa: maporeHepaTop, KamMepa CMELICHHs, HHXEKTOP, 2a308ds CMECh.

Keywords: steam-gas generator, mixing chamber, bottom-feed injector, gas-vapor mixture.

YK 330.115:681.5

C. K. Pamazanos, IOKTOp TEXHHYECKMX HayK, JOKTOD OKOHOMHYECKMX Hayk, mpodeccop,
BocrouHOoykpanHCKWH HaIMOHAIBHEIN yHHBepcuTeT uM. B. Jlams, r. Jlyranck, Ykpaunna (S. K. Rama-
zanov, Doctor of Technical Sciences, Doctor of Economics, Professor, Volodimir Dahl East-Ukrainian
National University)

M. JI. Anmexaps, KaHIUAAT XUMHYECKUX HayK, mHpodeccop, BoOCTOUHOYKpaWHCKWH HaIMOHAIBHBIHN
yuuBepcutet uM. B. ans, r. Jlyranck, Ykpauna (M. D. Aptecar, professor, Ph.D (Chemistry), Volodi-
mir Dahl East-Ukrainian National University)

Moaenau 3K0JI0r0-3)KOHOMHYECKOr0 YNpPaBJeHUs] TeXHOT€HHBIM NPOMBIILIEHHBIM TpeAnpUsTHEM
B ycjaoBusax HecradwibHocTu (Ecological and Economical Control of Techogenic Industrial Enter-
prise Under Conditions of Instability) — C. 52—66.

Paspabomanwr komniexc moodeneii u cucmema UHCMPYMEHMOE IKOIA020-IKOHOMUUECKO20 YNPAGIeHUsl Ha
OCHOBe HOBOU KOHYeNnyuu, NPUHYUN0s, Memoooa02UuUu CO30aHUs UHMESPUPOBAHHOU CUCTIEMbL IKON020-
IKOHOMUUECKO20 MOHUMOPUHEA, MOOETUPOBAHUSL U YAPAGIEHUSl TMEXHOSEHHBIM NPOMbBIULIEHHBIM NPeOnpu-
amuem.

The complex of models and system of instruments of ecological and economical management based on a
new concept, principles and methodology of creation of the ecological and economical monitoring inte-
grated system, design and management of a technogenic industrial enterprise are developed.

KiueBble cjioBa: TEXHOTCHHOE MPOMBIIUICHHOE TPEANPUATHE, IPOU3BOACTBEHHAS CHCTEMA, YKOJIOTO-
9KOHOMHYECKOE YIPaBICHHUE, YKOHOMHUKO-MATEeMAaTHUECKOE MOJICIIMPOBAHNE, KOMILICKC MOJIENeH, cuc-
TEMHBIA aHaN3, WHTEIUICKTYIM3allHsl, HHTETPalus, HECTAOUIBHOCTh, HEONPENEeICHHOCTh, MPHHIIHITHI
«HE-» 1 «MHOI'O-»dakTopHOoro aHainsa U CHHTE3a.

Keywords: technogenic industrial enterprise, production system, ecologic-economical management,
economical and mathematical modeling, complex of models, systems analysis, intellectualization,
integration processes, instability, fuzzy systems, principles of the «NO» and «MANY» factor analysis
and synthesis.

YAK 517.958

K. M. Cenusarnos, acnupant, YaiikoBCKHUI TeXHOMOTHYEeCKHN HHCTUTYT ((riman) MkeBckoro rocyaapct-
BEHHOTO TeXHWYecKoro yHuBepcurera (K. M. Selivanov, Postgraduate, Chaikovsky Technological Insti-
tute, Branch of Izhevsk State Technical University)

Kanonuueckuii MeTo] HHTerpUpOBaHHMsI B MCCJEA0BAHHM JABH:KeHHsI TBepaoro teiaa (Canonical
Method of Integration at Investigation of Solid Body Movement) — C. 67-76.

Copmynuposano mpeboganue 011 NOCMPOEHUs YCMOUUUBLIX AN2OPUMMO8 HA OCHO8E KAHOHUYECKO20
Memooa uHmespuposanusl ypasHeHull OUHAMUKYU MEepio2o meada.

A requirement for stable algorithm creation based on a canonical method of integration of rigid-body dy-
namics equations is represented.

Kuarw4eBble cjioBa: KAHOHUYECKUM METO/I, YPaBHEHUS AMHAMUKH, YCTOMUYUBOCTh, TBEPAOE TEJIO.
Keywords: canonical method, dynamic equation, stability, solid body.

YK 519.853.4

B. A. Tenenés, noxrop pusnko-MaTeMaTHUECKUX HayK, npogeccop, VbkeBckuil rocy1apcTBEHHBIN TEXHH-
yeckuii yHuBepcutet (V. A. Tenenev, Doctor of Physical and Mathematical Sciences, Professor, Izhevsk
State Technical University)

A. B. Tenenésa, crynentka, V>keBCKUI TOCyAapCTBEHHBIH TeXHUYeCKUd yHuBepcuteT (4. V. Teneneva,
Student, Izhevsk State Technical University)

OO0yueHne He4eTKUX HeHPOHHBIX ceTell reHeTnyeckum aaroputmom (Teaching Fuzzy Neural Net-
works the Genetic Algorithm) — C. 76-85.



s 06pabomku OAHHBIX paccmMampueaemcs npumMeHeHue He4emxolu HeUpOHHOU cemu, OCHOBAHHOU Ha
NPAasUIax, NOCMpPOEHHLIX MENOOOM 0epesbed peutenull. /s onmumuzayuy napamempos cemu npumeHsi-
emcst 2UOPUOHDBILL 2eHEMUYECKUL ACOPUMM C BEUeCMEEHHbIM KOOUPOBAHUEeM. YcmaHnogieno npeumyuye-
CMBO ONMUMUUPOBAHHBIX HEUeMKUX cemell Ha0 OObIYHbIMU MHO2OCIOUHBIMU HEUPOHHLIMU CEMIMU NPU
pewenuy 3a0a4 annpoKCUuMayuiL.

The application of fuzzy neural networks to data processing based on decision tree rules is considered.
The hybrid genetic algorithm with real coding is used for optimization of the network parameters. The
advantage of the optimized fuzzy networks over usual multi-layer neural networks for an approximation
problem solution is established.

KawueBbie cioBa: 00paboTka JaHHBIX, HEYETKHE HEHPOHHBIC CETH, TCHETHYCCKHU aNTOPHUTM,
anmpOKCUMAIIHS.

Keywords: data processing, fuzzy neural networks, genetic algorithm, approximation.

YK 699.844

A. II. Tropun, KaHIUAAT TEXHUYECKUX HAYK, TOICHT, VDKEBCKUI TOCYJapCTBEHHBIN TEXHUYECKUI yHUBED-
cutet (4. P. Tyurin, Candidate of Technical Sciences, Associate Professor, Izhevsk State Technical Uni-
versity)

YucneHHoe MoAeIUPOBaHNEe 3BYKONOIJIONIEHHUS] BAKYYMHPOBAHHBIX COTOBBIX KOHCTPYKIMii
(Numerical modelling of a sound absorption by deaerated cellular designs) — C. 85-95.

Paccmompen koneuno-snemenmuuiii n00X00 oyeHKU KO3PDUYLUEHMO8 36YKONO2IOWEeHUs 8AKYYMUPOBAH-
HbIX U HEeBAKYYMUPOBAHHBIX COMOBLIX KOHCMPYKYull. Pewenue 3a0auu ocyuecmsisiiocs 8 HAX0HCOeHUU
KOMNJIEKCHbIX 3HAYEHUIl 38VKOB020 Od8NIeHUA 8 MUKPOQDOHHBIX NOZUYUAX UMHEOAHCHOU mpydbl ¢ nocie-
OYIoWuUM BbluUCTeHUEeM KOdppuyuenmog 3gykonoznouwenus. Cpaguenue pe3yivmamos 4uUcieHHo20 U Qu-
3UYECKO20 IKCNEPUMEHMO8 NOKA3AU YOOBIeMBOPUMENbHOE CO8NAJEHUE.

The finite-element approach to sound absorption estimation by deaerated and not deaerated cellular de-
signs is considered. The problem solution was carried out by finding the sound pressure complex values in
microphone positions of an impedance pipe with the subsequent calculation of sound absorption factors.
Comparison of numerical and physical results of experiments has shown satisfactory coincidence.
KiroueBble cj10Ba: KOHEUHBIC DJIEMEHTHI, 3BYKOBOE JaBJICHUE, NepeaaToyHas (QyHKIHs, KO3(PPHUIIHEeHT
3BYKOIOTJIOIICHUSI.

Keywords: finite element, sound pressure, transfer function, sound absorption coefficient.

YK 537.812

b. U. Ypycosa, noktop (huznko-mareMaTuieckux Hayk, mpodeccop, KapauaeBo-Uepkecckuit rocyaapct-
BeHHBIN yHHBepcuteT uM. Y. J1. Ammesa (B. I. Urusova, Doctor of Physical and Mathematical Sciences,
Professor, Karachai-Cherkess State University after U. D. Aliev)

Y. M. Jlaunanos, ctapmnii npenogasatenb, KapauaeBo-Uepkecckuil rocyJapcTBEHHBIA YHUBEPCUTET UM.
V. A. Amuesa (U. M. Laipanov, Senior Teacher, Karachai-Cherkess State University after U. D. Aliev)
3akoH momgo0uA MJIA 3JIeKTPOMArHUTHBIX moJieil (Similarity Law for Electromagnetic Fields) —
C. 95-101.

Tloxazano, umo nodobue 21eKMPOMACHUMHBIX NOJEll 8 2eOMeMmpPUdecKu NOOOOHBIX CUCTHEMAX MOdiCem
UMemb Mecmo, eciii, 80-Nepebix, @ COOMBEMCMBYIOWUX CPEOUHAX CONPOMUGLEHUS USMEHEHbl NPOROPYUO-
HALHO U, 60-6MOPbIX, NPU YEETUUEHUU 6CEX CONPOMUBNIEHUL U TUHEHHBIX PA3Mepo8 yacmoma Oyoem yee-
Juyena.

1t is shown that electromagnetic fields, similarity in geometrically similar systems may take place if the
resistances in corresponding middle parts are proportionally changed, and if at increase of all resistances
and linear dimensions the frequency will be increased.

KnroueBbie c/10Ba: 3JEKTPOMAarHUTHBIE 1OJIs, OU(QepeHLnalpHble ypaBHEHUS, IPaHUYHbBIC YCIIOBUS,
METO/I MHTEHCHBHOCTH, OTIEPAaTOPBI, BEKTOP-TIOTSHIIUAN, INIOTHOCTh TOKA, AJIEKTPOIPOBOAHOCTb.
Keywords: electromagnetic fields, differential equation, boundary conditions, intensity method, operators,
vector potential, current density, electric conduction.

YK 621.311.23:629.12

0. H. Xuoicnsakos, KaHAUAAT TEXHUYECKUX HAYK, AOLEHT, IlepMCKuli rocyqapCTBEHHBIH TEXHUYECKUUH
yuauBepcuteT (Yu. N. Khizhnyakov, Candidate of Technical Sciences, Associate Professor, Perm State
Technical University)
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MopuduuupoBanHblii MeToa rapmoHuydeckoi jguHeapuzauuu (A Modified Method of Harmonic
Linearization) — C. 102-107.

Paccmompen mooughuyuposannvlii Memoo 2apmMoHuuecKoll TuHeapu3ayuy paciema napamempos agmo-
KONeOaHUll peieliHol CUCeMbl C MHO20YPOBHEBbIM DENeUHbIM IeMEHMOM, NO380NANUWUL Onpedeiumb
Oesuayuio, amnaumyoy u Yacmonty a8moKoaeOanUll npu nepexooe om 00HO20 YPOSHS K Opyeomy pezyiu-
PYemo20 HenoiHo20 NPUMoKa.

A modified method of harmonic linearization of self-oscillation relay system calculation with a multilevel
switching element is considered. The method allows finding deviation, amplitude and frequency of self-
oscillation at transition of the controlled flow from one level to another.

KarodeBsble cji0Ba: MHOTOIIO3UITMOHHBIN PENCHHBIN 3JIEMEHT, PeryJIHpyeMblii HEeTTOIHBIA MPUTOK, KOd(h-
(buIKeHTH rapMOHUYECKON JINHEeapU3ally, aMIUIUTYa, 4aCTOTa, CMEIIEHHE aBTOKOJIEOaHul.

Keywords: multilevel switching element, harmonic linearization coefficients, amplitude, frequency, self-
oscillation shift.

YK 629.7

K. B. lluwaxos, xanaunat GU3NKO-MaTeMaTHYECKUX HAYK, JOICHT, VKEeBCKUIl TOCYIapCTBEHHBIA TEX-
Huueckuil yauBepcuteT (K. V. Shishakov, Candidate of Physical and Mathematical Sciences, Associate
Professor, Izhevsk State Technical University)

Co31ande ynpapjsiiOIluX MOMEHTOB € TNOMOIIbI) KHAKOCTHBIX MaxoBHKoOB (Control Moments
Creation by Liquid Rotation) — C. 108-114.

Ilpogooumcs ananuz ceoucms HUOKOCHMHBIX MAXOBUKOS OISl CO30AHUS YNPABTIAIOWUX MOMEHNO8 8 UHep-
yuanvHom npocmpancmee. H3yyaomes 60npocsl coO30anus 0016UUX MOMEHMO8 NPU MAIbIX IHEP2Opecyp-
cax.

Liquid rotations for control moments in inertial space are considered. The creation of big moments with
low energy resources is analyzed.

KnarwoueBble c10Ba: )XUAKOCTHBIA MaxOBHUK, YIIPaBJISIOIIE MOMEHTHI, KOCMUYECKUH ammapart.

Keywords: liquid rotation, control moments, spacecraft.

MAIIUHOCTPOEHHUE

YK 621.865.8

Pavol Bozek, PhD, Prof., Faculty of Material Science and Technology, Trnava, Slovak University of
Technology, Bratislava, Slovakia (/lagonr booacex, PhD, mnpodeccop, CnoBanmkuii TEeXHUYECKUI
yHuUBepcuteT, bparucnasa, CiaoBakus)

Oto Barborak, PhD, Assoc. Prof., Faculty of Special Technology, Trenc¢in University of Alexander
Dubcek, Trencin, Slovakia (Omo Bapbopax, PhD, nonent, Yuusepcurer Anekcannpa Jlyoueka, TpeH-
gpH, CI0BaKus)

Key benefits of virtual technology (BuptyajanHas TexHoJiorus u ee a¢gppextuaocts) — C. 115-119.
Specialized robotic workplaces or systems are not only a complex issue, but at the same time they are fi-
nancially demanding in the field of production, especially, when the prototypes essential for mechanical
engineering or forestry are concerned. Such a robotic workplace calls for an original project of a small
series production and the proposed virtual environment meets the requirements for the verification of the
technological properties, reliability and construct possibilities of the prototypes. The specialized robotic
workplace is an interactively described 3D object and is programmable in accordance with the real envi-
ronment requirements. Virtual technologies represent an convenient solution for the preparation of a safe
ergonomic, economic and environmental workplace.

Ipumenenue cneyuanu3upo8aHHbIX poOOMUIUPOBAHHBIX PAOOYUX MECH U CUCHEM IKOHOMUHECKU ONpas-
0aHo 6 npouzgoocmee. [Ipueooumces qupmyanrbHas MexHoI02us, NO36OJAIOWAS. Pa3pPaAbOmMams ONbIMHbILL
obpasey pobOMU3UPOBAHHOU CUCHEMbL 051 MEAKOCepulino2o npouzeoocmea. Texnonocus ywumoleéaem
mexHol02u4ecKue 0CoOOeHHOCMU U HA0eXHCHOCMb paspabamsisaemoll cucmemsl. Ilpedcmasnena mpexmep-
Has Mooeib pOOOMUSUPOBAHHO20 PAOOHE20 MECMA C B03MONCHOCHILIO NPOSPAMMUPOBAHUSL 8 COOMEEMC M-
suu ¢ peanvuvimu mpebosanuamu. Ommeuaemcs, 4mo SUPMYATbHASL MEXHOI02US NO3BOISIeM peulams
9KOHOMUYECKUE, IP2OHOMUYECKUE U IKOTI02UYEeCKUe NPODTIeMbl.

Keywords: robot, virtual, workplace, animation.

KawueBble cioBa: poOOT, BUpPTyalibHasl TEXHOJIOTHS, pabodyee MecTo, aHUMAIHS.



YK 621.88

P. @. l'agpgpanos, xkanauaaT TEXHUIECKUX HAYK, CTApIIUil penoaBareb, VKeBCKUi rocyapCTBEHHBIN
TexHuueckuil yausepcureT (R. F. Gaffanov, Candidate of Technical Sciences, Senior Lecturer, Izhevsk
State Technical University)

JI. FO. Heanos, maructpant, M>XeBCKHIl rocyJapCTBEHHBIN TeXHUYeckuid yHuBepcuter (L. Yu Ivanov,
Magistrand, Izhevsk State Technical University)

B. C. Krexosxun, TOKTOp TEXHUUECKUX HAYK, Ipodeccop, VKeBCKHiA rocyTapCTBEHHBI TEXHUIECKUIN YHU-
BepcureT (V. S. Klekovkin, Doctor of Technical Sciences, Professor, Izhevsk State Technical University)
OneHka NOBBIIEHUSI KOHKYPEHTOCHOCOOHOCTM NPOAYKUMH HPH BHEAPEHHH HHGOPMALMOHHBIX
TEXHOJIOTUIl B KOHCTPYKTOPCKO-TexHoJorudeckue npoueccbl (Evaluation of Production Competi-
tiveness Increase at Application of Information Technologies to Product Design and Production
Processes) — C. 120-124.

Buedpenue uucnennvix memoooe pacuema 6 npoyecc NpoeKmupo8aHus HOBOU HOMEHKIAMYPbl U30enul
MOdIcem CYWeCcmeeHHO NOBbICUMb KOHKYPEHMOCHOCOOHOCb NPEORPUSIMUSL 34 CYem CHUICEHUS. 3ampam.
Ha NPOEKMUpOBanUe, UCNbIMANHUE U CHUICEHUE CeOeCmOUMOCIU KOHCMPYKYUU YHCe CYUWeCmEYIOWux Gu-
006 uzdenuti. Ha npumepe npeonpusmuti Yomypmuu, cneyuaiuzupyomuxcs Ha uzeomosienuy Hegpmeaa-
306020 000PYO0BAHUS, PACCMOMPEHbL NYMU NOSbIUEHUS d3PPEeKMUBHOCU UX pAbOMbl ¢ UCNONTb308AHUEM
HOBEUWUX MEMOOUK HUCTEHHO20 MOOCTUPOBAHUSL HANPANCEHHO-0epOPMUPOBAHHO2Z0 COCMOAHUSL U MeNio-
Macconepedauu.

Application of new numerical computing to the design process of new product nomenclature can essen-
tially increase enterprises competitiveness at the expense of cost reduction on design, testing and prime
cost decrease of the existing products. By the example of the enterprises of the Udmurt Republic specializ-
ing on oil and gas equipment the ways of their work efficiency increase with use of new numerical simula-
tion of and heat and mass exchange theory are considered.

KnroueBbie cinoBa: 3xoHOMUYECKas: 3()(PEeKTUBHOCTh, KOHKYPEHTOCIIOCOOHOCTh, METOJ KOHEUHBIX 3JIe-
MEHTOB, HaNpsHKEHO-1e(OPMUPOBaHHOE COCTOSIHUE, TPOYHOCTE.

Keywords: cost efficiency, competitiveness, finite element method, stress-strain state, durability.

YK 621.306

C. U. Jlaxun, acuupanT, VKeBckas rocyJapCTBEHHasl CelbCKOXOo3siiicTBeHHas akaxemust (S. I Dyakin,
Postgraduate, Izhevsk State Agricultural Academy)

B. I Ocempos, NOKTOp TEXHUYECKUX HayK, mpodeccop, MkeBckuil rocyJapCTBEHHBIN TEXHUYECKUN YHU-
BepcureT (V. G. Osetrov, Doctor of Technical Sciences, Professor, [zhevsk State Technical University)
Hccnenopanne IHMHAMHKH 00beMHO-MyJbcupyomeid mamunabsl (Dynamics Analysis of Three-
Dimensional Pulsing Engine) — C. 125-129.

Ilposeden pacuem Ounamuku KoOHCMpYKyuu oOvemuo-nyavcupyroweeo osucamens (OI1/]), uz komopozo
8bIAA6]ICHbI MEXHUYECKUe XAPAKMEePUCIUKY U pabOmMOCHOCOOHOCb KOHCMPYKYUY NPUMEHUNENbHO K OUO-
2a308bIM YCMAHOBKAM.

The dynamic of three-dimensional pulsing engine (TPE) was calculated. The technical features and effi-
ciency of the engine construction for biogas application were revealed.

KiroueBblie c10Ba: 00beMHO-ITYIECUPYIOIIUI JBUraTeNh, OMOTa3, TMHAMUKA JIBUTATeNs1, MeTo bapaHosa.
Keywords: three-dimensional pulsating engine, biogas, engine dynamics, Baranov’s method.

YIAK 621.315

A. B. Kaszaxoe, crapmmii mpernoaaBartelb, [lepMckuii TOCy1apCTBEHHBIN TEXHUUSCKUH YHUBEPCUTET (4. V.
Kazakov, Senior Teacher, Perm State Technical University)

B. I'" Casuenro, texunueckuit aupekrop, OO0 «Kamckuii kabenb» (V. G. Savchenko, Chief Technical
Development Officer, LLC “Kamckiy kabel”)

H. M. Tpyghanosa, noxrop TeXHHYeCKHX HaykK, npodeccop, [lepMckuii TocyaapcTBEHHBIH TEXHUYECKUN
yauBepcuter (N. M. Trufanova, Doctor of Technical Sciences, Professor, Perm State Technical
University)

MopeanpoBaHue MPOLECCOB TEIVIOMACCONEPeH0Cca NMOJIUMepPa B IOJI0BKe 3KCTPyAepa ¢ y4eToM u 6e3
yuyeTa 3aBHCUMOCTH Bsi3kocTH OT Temmepatypbl (Modeling of Polymer Heat and Mass Transfer
Processes in Extruder Die with and without Dependence of Viscosity on Temperature) — C. 130-134.
Paccmompeno pewenue 3adauu ucmeuenusi pacniaga noaumMepa uepe3 KOHUYeCKO-YuruHOPpUYeCKUll Kaual
20J106KU MPeX IKCMPYOepos U NPUEOeHo CpasHeHue pe3yivmamos, NOJAYYEeHHbIX NpU yueme 3a6UCUMOCU



BA3KOCMU PACNAABA KAK OM CKOPOCMU 0eopMayuu, max u om CO8MECMHO20 GIUSAHUSL MEH30PA CKOPO-
cmetl deghopmayuu u memnepamypboi.

The problem of a polymer melt flow through a die channel is considered. The comparison of the results
obtained with and without dependence of polymer viscosity on temperature was performed.

KawueBble ci10Ba: TEIUIO- ¥ MACCONIEPEHOC, TOJIOBKA DKCTPYIEPa, BSI3KOCTh IMOTUMEpa

Keywords: heat and mass transfer, extruder die, polymer viscosity

YK 517.958

Koueesa U. @., maructpant, YaiikoBckuil TexHOMOTHYeCKHii MHCTUTYT (umman) MxkeBckoro rocyaapct-
BEHHOTO TexHH4yeckoro yHuBepcutera (I. F. Kocheeva, Magistrand, Chaikovsky Technological Institute,
Branch of Izhevsk State Technical University)

T'aac C. O., maructpanT, YalikoBCKUI TeXHONOTHYECKUI HHCTUTYT (¢prminan) M>keBCKOro rocyapcTBeH-
HOro TexHuueckoro yuuepcurera (S. O. Gaas, Magistrand, Chaikovsky Technological Institute, Branch
of Izhevsk State Technical University)

MoneaupoBaHue U OleHKA BEPTUKAJLHBIX BHOPOHATPY:KeHHii TpaHcmopTHOTro cpeacTea (Modeling
and Estimation of Vertical Vibration Loadings of a Vehicle) — C. 134-142.

Paccmompenuvl 6onpocul MoOenuposanus 6epmuKaibHblX COCMAGNAOWUX nepeMeujeHUti MpancnopmHo2o
cpedcmaa, Komopble A8IAMCA Hauboiee ONACHbIMU 0711 800UmMes U A8MoMOOUA.

The modeling of vertical displacement components of a vehicle which are the most dangerous to a driver
and car are considered.

KiroueBble c10Ba: MOAEIHPOBaHNUE, BUOPOHAIPYKEHHOCTh, TPAHCIIOPTHOE CPEACTBO.

Keywords: modeling, vibration loading, vehicle.

YK 519.81

A. JI. Kpymuxun, acnupant, VXeBCKH TOCYIapCTBEHHBIA TEXHHYCCKUN YHUBEPCUTET, BoTKkuHCKHH (u-
muan (A. D. Krutikhin, Postgraduate, Votkinsk Branch of Izhevsk State Technical University)

A. II. Ky3neyos, KaHAUIaT TEXHUYECKUX HAYK, JOUEHT, VI>KeBCKUI rocy1apCTBEHHBIM TEXHUUYECKUNA YHU-
BepcuteT (4. P. Kuznetsov, Candidate of Technical Sciences, Associate Professor, Votkinsk Branch of
Izhevsk State Technical University)

HNudopmanmonHoe oOecrneyeHHe aBTOMATH3UPOBAHHON CHCTEMbI MOHHUTOPUHIAa NPOM3BOICTBA
«ACMII» (Dataware of Production Monitoring) — C. 142-155.

Onucvisaemcsa uHgopmayuonHoe obecneueHue a8MOMamusUpOBAHHOL CUCHEMbl MOHUMOPUHed APOU3-
s6oocmea «ACMII». /lannas cucmema peanuzyem memoouxy MOHUMOPUHSA MHO2OHOMEHKIAMYPHBIX Ma-
WUHOCPOUMENLHBIX NPOU3BOOCE, OCHOBAHHYIO HA MEOPUU CILONCHOCTU U MEMOOaxX WmMpUxKoouposa-
Hus.

The dataware of production monitoring automated system is described. The system realizes a method of
monitoring of multiproduct engineering industries, based on complexity theory and methods of bar-
coding.

KiroueBnble ci10Ba: aBTOMaTU3MPOBAHHAS CUCTEMa MOHUTOPHHTA, IITPUXKOJI, IPOU3BOICTBEHHBIN ITHKIL.
Keywords: automated monitoring system, bar-code, production cycle.

YAK 621.315

E. B. Cy66omun, crapmmii npemnopaBaTenb, [lepMckuil ToCyTapCTBEHHBIH TEXHUYECKUI yYHHUBEPCUTET
(E. V. Subbotin, Senior Lecturer, Perm State Technical University)

A. I'. H]epbunun, 1OKTOp TEXHUUYECKHX HayK, mpodeccop, IlepMckuii TocymapcTBEHHBIN TEXHUYECKUAN
yauBepcutet (4. G. Shcherbinin, Doctor of Technical Sciences, Professor, Perm State Technical Univer-
sity)

H. M. Tpyganosa, nokTop TeXHHYECKHX HAyK, mpodeccop, [lepMckuit rocyaapcTBEHHBIH TEXHUICCKUH
yauBepcurer (N. M. Trufanova, Doctor of Technical Sciences, Professor, Perm State Technical
University)

MartemMaTH4yeckoe MOIeJIMPOBAHME MPOLECCOB TEIJIO- 1 MaccolepeHoca MoJuMepa B IKCTpyAepax ¢
HeKJIaccu4eckoil reomerpueii mueka (Mathematical Simulation of Polymer Heat and Mass Trans-
fer Processes in Extruders with Nonclassic Screw Geometry). — C. 155-164.

IIpeonazaemcs npocmpancmeenHas Mamemamuieckas Mooens 30Hbl NIAGNeHUs NIACMUYUPYIOue20 KC-
mpydepa ¢ bapveprvim winekom. 1lpogedensvl wuciennvle UCCIEO08aHUS U CPABHUMENbHBII AHATU3 PADOO-
mbl IKCMPYOepo8 ¢ KNACCUYECKOU U HEKIACCULECKOT 2eoMempueli WHeKo8.



The spatial mathematical model of a plasticizing extruder melt zone with a barrier screw is suggested. The
numerical investigation and comparison analysis of extruder performance with classic and nonclassic
screws geometry has been carried out.

KnrwueBble cioBa: MaTeMaTHYeCcKasi MOJICNb, ITHEK SKCTPYAEPa, YUCICHHOE UCCIIEIOBAHUE.

Keywords: mathematical model, extruder screw, numerical investigation.

YK 629.331.018

A. H. Tepenmves, kaHAUAAT TEXHUUECKUX HAYK, JNOLEHT, MKEBCKUM TOCYyJIapCTBEHHBIM TEXHUYECKUUN
yauBepcutet (4. N. Terentyev, Candidate of Technical Sciences, Associate Professor, Izhevsk State Tech-
nical University)

JluMuTHpOBaHME BHELIHEro MIyMa aBTOMOOMJISI ¢ THOPUAHONH CHJIOBOH YCTAHOBKOH M MHTEJJIEKTY-
anbHble cucTemMbl 0e3onmacHocTu (External Noise Restriction of the Automobile with Hybrid Power
Unit and Safety Intelligence System) — C. 165-169.

Tunvl cospemeHHbIX 2UOPUOHBIX CULOBBIX A2Pe2amos U npooIemMa ux UHGOPMAMUGHOCIU NPU OGUNCEHULL.
O Heobxo0umMocmu u 803MONCHOCHISX pe2iaMeHmayuu Wyma, uz0aéaemoco aemomMoouUIImu ¢ 2uOPUOHbIM
CUnoBbIM azpezamom. Ananuz pabomsl cucmem bezonachocmu. Aneopumm pabomuvl UHMENIEKMYATbHOU
cucmemul 6€30NACHOCU.

Necessity and opportunities of noise regulation in automobiles with a hybrid power unit are presented.
KiaioueBble cjioBa: aBTOMOOWIb, THOPUAHBINA CHJIOBOHM arperar, THOpPHUA, ITyM, JUMHUTHpPOBaHuE, 6€30-
MACHOCTh, CHCTEMBI MHTEJUIEKTYaIbHOW O€30ITaCHOCTH.

Keywords: automobile, hybrid power unit, safety intelligence system.

YK 621.315

A. E. Tepnviu, ctapmmii mnpenojaBatenb, [lepMCKHUI TOCYyNapCTBEHHBIM TEXHUYECKUHA YHHUBEPCUTET
(A. E. Terlych, Senior Teacher, Perm State Technical University)

H. M. Tpyghanosa, noxrop TexHHYeCKHX HayK, npodeccop, [lepMckuii rocyaapcTBeHHBIH TEXHHYECKUN
yauBepcuter (N. M. Trufanova, Doctor of Technical Sciences, Professor, Perm State Technical
University)

B. I'. Casuenxo, rexandeckuit nupektop, OO0 «Kamckuii kadens» (V. G. Savchenko, Engineering Direc-
tor, LLC “Kamskiy kabel”)

OueHka KayecTBa rOTOBOr0 MPOAYKTA B CHCTeMe aBTOMATH3MPOBAHHOIO YNPABJEHHS MPOLECCOM
IKCTPY3HHU MOJUMEPOB MpH u3roroBjennu kaodenei (Criterions of Product Quality in Automated
Control System of Polymer Extrusion Process at Manufacturing of Cables) — C. 169-173.
IIpeonooicenvt oyenku Kavecmea 20mo8o2o NPOOYKMA O/ UCHOIb308AHUSL 8 CUCTHEME ABMOMAMUIUPO-
BAHHO20 YNPABIEHUS NPOYECCOM IKCMPY3UU NpU U320MOGIeHUU KabenvHol npodykyuu. Paccmomperul
BONPOCHI CHUNCEHUSA 00beMa BbIYUCIEHUL 8 cucmeme YNpaeieHUus NPoyeccom dKCMmpy3uu npu pacieme
OYEHOK Kauecmed 20moeo20 NPoOYKmMa 8 pedcume peaibHo20 8peMetu.

Criterions of product quality in automated control system of polymer extrusion process at manufacturing
of cables are offered. Problems of calculations volume decrease in a real time mode in automated control
system of extrusion process are considered.

KarodeBsble ci10Ba: olleHKa Ka4ecTBa, CHCTEMa aBTOMATH3HUPOBAHHOTO YITPABIICHHS, SKCTPYAEp, Kabemb.
Keywords: quality evaluation, automated control system, extruder, cable.

YJIK 621.833.61

B. A. Ymuswkun, 1OKTOp TEXHHYECKHX HayK, mpodeccop, VKeBCKHMI TOCYIapCTBEHHBIM TEXHUYCCKUH
yauBepcuret (V. A. Umnyashkin, Doctor of Technical Sciences, Professor, Izhevsk State Technical Univer-
sity)

B. M. Ilonomapes, couckarenb, VDKeBCKHH ToCymapCTBEHHBIM TexHWYecKni yHmuBepcuteT (V. M. Po-
nomarev, Candidate for a Degree, Izhevsk State Technical University)

KoHCTpYKTHBHBIE CXeMbl JBYXIBHTaTeJIbHBIX CHJIOBBIX NpuBoOaoB (Stractural Arrangement of
Twin-Engined Power Drive) — C. 174-181.

Paccmompenvt 08yxosucamenvhble cXembl, OMMe4Haemcs NOSbIUEHHbII UHMepeC K MAKUM Nepeoavam
6 653U C NosBIeHUeM KOMOUHUPOBAHHBIX CUTOBLIX YCMAHOBOK, NPUBOOAMCS UX NePCNeKmugHble Hanpas-
JIeHUsl KOHCTNPYUPOBAHUSL.

The twin-engined arrangements are considered as an intense interest in this type of gear is shown as a
result of the hybrid power unit advent. The upcoming design trend is presented.



KuroueBble cjioBa: JByXJBUTaTEIbLHBIN CUIIOBO arperar.
Keywords: parallel-twin engine.

YK 622.276

E. C. Yyxnanyes, maructpanr, VxeBCKUI rocyJapCTBEHHBIN TeXxHHWYeckuil yHuBepcuret (E. S. Chukh-
lantsev, Magistrand, Izhevsk State Technical University)

A. B. l]enamckuii, TOKTOp TEXHUYECKUX HayK, mpodeccop, VkeBckuil TocyqapCcTBEHHBIN TEXHUYECKHMA
yuauBepcuteT (4. V. Shchenyatskiy, Doctor of Technical Sciences, Professor, Izhevsk State Technical Uni-
versity)

Pa3padoTka OypoBoii KOJIOHHBI € IBYXKOHTYPHBIM I'MIPAaBJIMYeCKHUM OTKJIOHHTEIeM HANPABJIEHHO-
ro 0ypenus (Development of Drill Column with Double-Circuit Hydraulic Whipstock of Guided Drill-
ing) — C. 182-186.

Paccmompenvi cnocober omknonenuss 6yposwix KOJOHH npu paspabomke ckeaxcut. Ilposedena ux xkiac-
cughuxayus, gviaeienvl docmouncmea u nedocmamru. Onpeoenenvl nepcneKmusHbvle Hanpasienus pabom
1O CO30AHUI0 UHMELIEKMYAbHBIX KOLOHH.

The deflection methods of drill columns at development of holes are reviewed. The methods classification
is performed, advantages and drawbacks are determined. The upcoming trend of research on building
intelligent columns is determined.

KnarwueBrble cioBa: OypoBble KOJIOHHBI, HANIPaBIeHHOE OypeHHE, OTKIIOHUTEIH.

Keywords: drill column, guided drilling, whipstock.

YK 519.688

B. B. lllasxmemoes, KaHIUJAT TEXHUYECKUX HAYK, JOLIEHT, ballKUPCKHUI roCyJapCTBEHHBI YHUBEPCUTET
(V. V. Shayakhmetov, Candidate of Technical Sciences, Associate Professor, Bashkir State University)
MaremaTnyecKUii MHCTPYMeHTApUH B 3ajJade onpegejeHHs] ONTHUMAJbHOIO KOJUYECTBA 3TAINOB
TEXHUYECKOr0 00CIYKUBAHHSI TEXHHYECKMX CHCTEM MALIMHOCTPOMTENBLHBIX KoMmiiekcoB (Mathe-
matical Tools for Definition of Technical Service Optimal Stages of Machine-Building Complex
Technical Systems) — C. 187-191.

B uccneoosanuu mamemamuueckux mooenei IKCHIYamayuy MmexHuyecKux cucmem KpumepuaibHol A6s-
emcsa 3a0aya onpeoeneHus HeooX0OUMbIX U OOCMAMOYHBIX YCI08UL CYUeCMBO8AHUL ONMUMATLHO20 Ne-
pU00a mexHuiecko2o 0OCIYHCUBAHUS U KOIUYeCmeo e2o amanos. Iloxazarno, ymo npu npousBonbHuIX 3a-
KOHAX pacnpeoenenusi UCXOOHBIX CYYAUHBIX 6eIUYUH HA OCHOBE UCHONIb308AHUS ANNAPama meopuu noJy-
MapKOBCKUX — NpOYecco8 U ONePpayuoHHO20 UCHUCTEHUS  CYUWecmseyem UCKOMbI — NpOcPAMMHO-
Mamemamuieckuil UHCMpPYMeHMapuil.

In the research of mathematical models of the technical systems exploitation a criterion problem is the
determination of required and sufficient conditions of the optimum period existence of the technical main-
tenance and the number of its stages. It is shown that under random distribution of initial random quanti-
ties based on use of semi-Markov processes and operational calculus, there exists an acceptable for prac-
tice software-mathematical toolbox.

KarwoueBblie cioBa: TexHU4eckoe 00cayxuBaHue, 3p(HeKTUBHOCTh TEXHUYECKOH CUCTEMBI, ONITUMAIbHOE
YUCIO CTAaAMH TEXHUYECKOro OOCIyXHMBaHHUs, MapKOBCKMI mporecc, mnpeoOpa3zoBanue Jlammaca —
Cruntheca, KpaTKoe COKpalieHne, MUHIMATBHOE BPEMsl BHITIOJTHEHUS TEXHUYECKOTO TPoIiecca.
Keywords: technical maintenance, technical system efficiency, optimal number of stages of technical
maintenance, Markov process, Laplace—Stieltjes transform, minimum execution time of technical proc-
esses.

YK 622.692.4

A. B. H]ensmckutl, TOKTOpP TEXHUYIECKUX HayK, mpodeccop, M>keBCKUN rocynapCTBEHHBI TEXHUICCKUH
yuuBepceutet (A. V. Shchenyatskiy, Doctor of Technical Sciences, Professor, Izhevsk State Technical Uni-
versity)

O. C. CocHoguu, MaruCTpaHT, M>keBckuii rocyAapcTBeHHBIN TexHndeckuil yHuBepcutet (O. S. Sosnovich,
Magistrand, Izhevsk State Technical University)

CpaBHHUTEJILHBIH aHATU3 KOHCTPYKIMII TPAHCIIOPTHLIX po00TOB AJ1s Tpyoonposoaos (Comparative
Analysis Of Transport Robot’s Designs For Pipelines) — C. 192—-198.

Paccmompensvt munvt mpancnopmusix monHenbHbix pobomos, nposedena ux kiaccuguxayus. Onpedene-
Hbl HAuOOlee NepcneKmugHble KOHCMpPYKyuu pobomoes u munsl npugooos. Paspabomana mamemamuue-



CKasi MOOE/b COCMABHBIX YACMeEl NPUBoOa U poboma 8 yeiom, NO380NAUWASL UCCLE008AMb OUHAMUYLECKUE
U KuHeMamuiecKkue XapaKmepucmuky nocie0He2o.

Types and classification of transport tunnel robots is considered. The advanced robot designs and drives
are defined. The mathematical model of the robot and its main parts was developed that allows research-
ing its dynamic and kinematic parameters.

KnawoueBbie cjioBa: TpaHCIIOPTHBIH POOOT, HEPTh, CKBaXXHHBI, TPYyObl, aHATN3, OOCIYXKHBAaHUE, TUATHO-
CTHPOBaHMUE.

Keywords: transport robot, oilers, pipes, analysis, maintenance, diagnosis.

YK 621.315

A. I'. H]epbunun, 1OKTOp TEXHWUYECKHX HayK, mpodeccop, IlepMckuii TocymapcTBEHHBIN TEXHUYECKUAN
yauBepcutet (4. G. Shcherbinin, Doctor of Technical Sciences, Professor, Perm State Technical Univer-
sity)

B. I'" Casuenxo, texanueckuii gupextop, OOO «Kamckuii xabens» (V. G. Savchenko, LLC “Kamskiy
kabel”)

HccnenoBanue BIAMSIHUSI T€OMETPHM IIHEKA HA XapaKTEPUCTHKHM IUIACTHIMPYIONIEr0 IKCTpPyaepa
(Effect of Screw Geometry on Plasticating Extruder Characteristics) — C. 198-205.

IIposedenvt wucnennvie UCCIeO08aAHUS GIUSHUSL 2e0MEMPUYECKUX NAPAMEMPOE KIACCUHECKO20 WHEKA HA
usmMenenue OMUH (PYHKYUOHATbHBIX 30H, HANOPHO-PACXOOHBIX, MEeMNEePaAmyPHbIX U IHEPLemu4ecKux Xa-
PAKMMEPUCTNUK NIACMUYUPYIOue2o SKCmpyoepa.

A numerical investigation of classical screw geometrical parameters influence on characteristics of plas-
ticating extruder such as lengths of functional and pressure-throughput zones, temperature and energy
characteristics has been performed.

KaueBble ci10Ba: MIACTUIMPYIONIUN 3KCTPYAEP, TIOTUMED, IITHEK.

Keywords: plasticating extruder, polymer, screw.

YJIK 621.923.01

I'. X. FOcynos, mpodeccop, TOKTOp TEXHUIECKUX HAyK, BoTkuHCKUH (rmman M>keBCKOTO ToCymapcTBEH-
HOro TexHuuyeckoro yauepcurera (G. Kh. Yusupov, Doctor of Technical Sciences, Professor, Votkinsk
Branch of Izhevsk State Technical University)

C. A. Koneeos, actiupanT, BoTkuHckuit (hunmuan M>keBCKOTO rocy1apcTBEHHOTO TEXHHUECKOTO YHUBEPCH-
teta (S. A. Kolegov, Postgraduate, Votkinsk Branch of Izhevsk State Technical University)

Biausinne ¢pu3nKo-XUMHUYECKHX SIBJIEHHI HA B3aUMOCBSI3b a0pa3UBHBIX 3epeH ¢ 00padaTbiBaeMbIM
MaTtepuajioM B npouecce pesanns (The Influence of Physical and Chemical Phenomena on Interre-
lation of Abrasive Grains and Processed Material During Cutting) — C. 206-209.

Paccmompenvl mexanuzmul g3aumodelicmeus abpasusHvlx 3eper npu wiuposanuu ¢ obpabamviéaemvim
Mamepuanom. Ycmanosnena 3a6UCUMOCTNE MeHCOy NPOYeccom 3ACarusanus U UsHOCoM 3epen. Jlanvl pe-
komenoayuu no memooy nooadu COTC 6 30Hy pezanus.

Mechanisms of interaction of abrasive grains with a processed material at grinding are considered. De-
pendence between fouling process and deterioration of grains is established. Recommendations on feeding
the lubricating and cooling fluid into a cutting zone are made.

KiaroueBnie ciaoBa: aOpa3uB, ajama3, W3HOC, HHCTPyMeHT, Mmartepuan, pesanue, COTC, ¢usuko-
XUMHYECKUE SIBIICHUS.

Keywords: abrasive, diamond, deterioration, tool, material, cutting, lubricating and cooling fluid, physical
and chemical phenomena.

YK 621.9.01:536.24

I'. X. FOcynos, mpodeccop, TOKTOp TEXHUIECKUX HAayK, BoTkuHCKUH (umman M>keBCKOTo TocymapcTBEH-
HOro TexHuuyeckoro ynuepcurera (G. Kh. Yusupov, Doctor of Technical Sciences, Professor, Votkinsk
Branch of Izhevsk State Technical University)

C. A. Koneeos, aciupant, Borkuackuii punmman MeBCKOTO TOCYIapCTBEHHOTO TEXHUYECKOTO YHUBEPCH-
teta (S. A. Kolegov, Postgraduate, Votkinsk Branch of Izhevsk State Technical University)
HNuTencudpukanus TennoodoMeHa B 30He pe3aHusi NMPH KaBUTAHUOHHOM pexume aBuzkenusi COTC
(The Heat Exchange Intensification in a Cutting Zone at Cavitation Process of Movement) — C. 210—
214.
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HUccredosan npoyecc osusicenuss COTC yepez omeepcmust, gvlnonneHuvie 6 ude conua Jlasans, coeou-
HAIOWUE 8HYMPEHHION HOIOCMb WAUDOBANbHO20 Kpyea ¢ pabouell NOBepXHOCMbI. YCMAaHO081eHo, 4mo
OaHHASI KOHCIMPYKYUSL NO3BOJISIe 8eCuL UAUpo6anue 8 HUZKOMeMnepamypHom pexcume.

The process of lubricating and cooling fluid movement through the apertures made in the form of Leval
nozzle, connecting an internal cavity of a grinding circle with a working surface is investigated. It is es-
tablished that the given design allows performing grinding in a low-temperature mode.

KiroueBbie cioBa: abpasus, anmmMas, UHCTPYMEHT, KaBUTAIlWsA, OTBEpCTHs, pe3anue, cornio Jlasams, COTC.
Keywords: abrasive, diamond, tool, cavitation, apertures, cutting, Laval nozzle.

N3MEPUTEJIBHAS TEXHUKA

YJIK 621.865.8

Pavol Bozek, PhD, Prof., Faculty of Material Science and Technology, Trnava, Slovak University of
Technology, Bratislava, Slovakia ({7ason boacex, PhD, npodeccop, CrnoBaukuii TEXHUUECKHIH YHUBEPCH-
TeT, bpatucnasa, CinoBakus)

Oto Barborak, PhD, Assoc. Prof., Faculty of Special Technology, Trenc¢in University of Alexander
Dubcek, Trencin, Slovakia (Omo bapbopax, PhD, momnent, YauBepcurer Anekcanapa Jlyodeka, TpeH-
uynH, CoBaKus)

Yury Turygin, DSc, Prof., Head of “Mechatronic Systems” Dept., Izhevsk State Technical University,
Russia (fO. B. Typvieun, TOKTOp TEXHUYECKHX HayK, mpodeccop, MkeBCckuii ToCyIapCTBEHHBIN TEXHUIC-
CKH{ YHHUBEpCHTET, Poccus)

Numerical Expression of Robot Test (UucjienHoe MoaeanpoBaHue ucnbiTanuii podora) — C. 215—
224,

The problem of improving existing information systems by increasing their quality and operation are con-
sidered. The automatic testing and new evaluating method of a vehicle subsystem is proposed. The nu-
merical simulation is realised on the base of automatic collection and systematic recording of commercial
robot operation. The proposed information system of operation and testing allows verification according
to specified criteria. Evaluation criteria were verified in laboratory conditions. The application of nu-
merical simulation allows automation of the system operation with the regard for specified criteria and
increases its operation quality.

Paspabomana unpopmayuonnas cucmema kavecmea ynpasgieHus U asmoMamu3ayuu UCRbImanui pooo-
momexHuueckux — cpeocms.  Huciennoe — modenupoganue — peanuz08aHO  HA  OCHOBE  CUCHIEeMbl
asmomamuyeckozo cbopa U amanu3a OAHHLIX NPOMBIULIEHHOU OKCHAYAMAyuy poOOMUUPOBAHHBIX
cpeocms. Ilpednacaemas Ho6as UHGOPMAYUOHHASL CUCMEMA IKCHIYAMAYUOHHO2O U UCHLIMAMENbHOSO
npoyeccos no360JAem OCyuweCmenams KOHMpPoib 8 COOMEEMCMEUU ¢ 3a0annbimu ycaosuimu. Kpumepuu
OYEHKU NOOMBEPAHCOCHBL 8 1AOOPAMOPHBIX YCaosusax. lIpumenenue 4ucieHHo20 MOOeIUPOBAHUsL NO3605-
em agmomMamuzupo8ams NPOYecc OYeHKU PYHKYUOHUPOBAHUSL CUCMEMbL C YUemOM YCMAHOGIEHHbIX KDU-
mepues u NOGLICUNMb KAYECMBO ee (DYHKYUOHUPOBAHUSL.

Keywords: robot, information system, numerical simulation, automation.

Karwuesrble cioBa: poOoT, ”HPOPMAITUOHHAS CUCTEMA, YHCICHHOE MOJICITUPOBAaHKUE, aBTOMATH3AIIHS.

YK 681.586

Jozef Suriansky, PhD, Prof., Faculty of Environmental and Manufacturing Technology, Department of
Informatics and Automation Technology (Hoszeg Illypuancku, PhD, npodeccop, TexHuuecknii yHHBEp-
curert, 3BojieH, ClioBaKus)

Maria Hrckova, PhD, Faculty of Environmental and Manufacturing Technology,

Department of Informatics and Automation Technology, Technical University in Zvolen, Slovakia (Mapus
Xpurosa, PhD, Texaundeckuii yHuBepcuTeT, 3BoseH, CoBakus)

Identification of the vehicle according to magnetic track (Ilo3unuoHUpOBaHUE TPAHCIIOPTHOIO
cpeacTBa MO MArHUTHO# Aoposkke) — C. 224-230.

Identification, control and evaluating system for analysis of the object magnetic signatures is presented.
A measuring unit with HMR sensor and control and evaluation system are described. The results achieved
during measurements with their interpretation are given.

Jlano onucanue cucmemvl opueHmayuy, ynpaeieHus U OYyeHKu OJisk AHAIU3A MASHUMHbBIX 3HAKO8 00beKma.
Onucanvl  usmepumenvHoe YCMpPOUCMEO ¢ MASHUMOPEIUCMUsHoIMY oamyuxkamu ¢upmul Honeywell
(HMR) u cucmema ynpaenenus u oyerxu. llpusedenvl pe3ynomamol usmepeHuti u ux uHmepnpemayusl.
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Keywords: magnetic sensor, object identification, magnetic field, measurement system, automated system.
KiroueBble cj10Ba: MarHUTHBIN JaT4YuK, OIIO3HABaHUC O6T>GKT3, MAarauTHOC I10JI€, USMEPUTCIIbHAA CUCTEC-
Ma, aBTOMaTH3MUPOBAaHHAS CUCTEMA.,

YK 681.3:615.47

B. A. Anexcees, NOKTOp TEXHUYECKHUX HayK, nmpodeccop, MkeBckuil rocyJapCTBEHHBIN TEXHUYCCKUN YHU-
Bepcurer (V. A. Alekseev, Doctor of Technical Sciences, Professor, Izhevsk State Technical University)

K. U. Jluzenoopg, xkaumunaTr Gpu3nko-MaTeMaTHISCKUX HAYK, MOICHT, VXKEBCKHI rocyJapCTBEHHBIN TeX-
Huuecknii yauepcurtet (K. I. Dizendorf, Candidate of Physical and Mathematical Sciences, Associate
Professor, Izhevsk State Technical University)

C. U. IOpan, MOKTOp TEXHUICCKUX HAYK, MOMCHT, M>KeBCKUN TOCYIapCTBEHHBIM TEXHUISCKUNA YHUBEPCH-
tet (S. 1. Yuran, Doctor of Technical Sciences, Associate Professor, Izhevsk State Technical University)
Kaaccudukarop nmyjbCcoBBIX KPUBBIX ¢ HCHOJb30BaHueM MaTpull oTHomeHus (Qualifier of Pulse
Curves with Usage of Relational Matrices) — C. 231-235.

Paccmompenwvl ancopumm knaccugurayuu u npospamma Kiaccupukamopa nyibCosblx Kpusblx, paspado-
ManHvle HA OCHOBE OMHOCUMENLHO2O ONUCAHUSL YUPPOBo2o cucnanda. B xauecmee cnocoba npedcmagie-
HUSL 9KCNEPUMEHMATLHBIX KPUBBIX 8blOPAHO UCHOIb30BAHUE MATPUY OMHOWEHUS, NOCHMPOCHHBIX N0 KOM-
NOHEeHMAM peuemuamolx QYHKYUL, COOMBEMCMBEYIOUUX OaHHbIM KPUBBIM.

The algorithm of classification and the qualifier program of pulse curves, developed on the basis of rela-
tive exposition of a digital signal are observed. As the means of representation of experimental curves the
usage of relational matrices built on components of trellis functions matching to the given curves was cho-
sen.

KaroueBsnle ciioBa: knaccudukanms CUTHAIOB, MyJIbCOBas KPUBAsi, OTHOCUTEIILHOE OMNKCcaHue, 0a3za 3Ta-
JIOHHBIX CHTHAJIOB, MATPHIIA OTHOIIICHHUS.

Keywords: classification of signals, pulse curve, relative exposition, base of standard signals, relational
matrix.

YK 536.24

B. A. Kynukxos, DOKTOp TEXHHYECKHX HAyK, mpodeccop, MkeBckuil rocyaapcTBEHHBIH TEXHUYSCKHI YHH-
Bepeutet (V. A. Kulikov, Doctor of Technical Sciences, Professor, Izhevsk State Technical University)

E. A. Konosanos, acnupant, M>keBCKUI TOCYIapCTBEHHBIN TeXHUYeCcKkui yHuBepcuteT (E. A. Konovalov,
Postgraduate, [zhevsk State Technical University)

B. I'" Bracos, acnupanr, MxeBckuil rocyaapcTBeHHbIH TexHuueckuil yausepcurtet (V. G. Viasov, Post-
graduate, Izhevsk State Technical University)

Pa3paboTka u3MepuTebHOr0 KaHaja TepMoMeTpa Bbicokoro paspeumenus (Development of Tem-
perature Measurement Channel for High-Resolution Thermometer) — C. 236-244.

Paboma nocesawena npoexmuposanuio usMepumenbHo20 KaHauia oisl cpeocmes 6blCOKOMOUHO20 Usmepe-
HUSL MeMnepamypbl, 00ecnevusaneco MUHUMANbHYIO NOSPEUHOCTNE USMEPEHULl U OCYWeCMBIAIone20
nooagneHue 6IUAHUSL KOMMYMUPYIOWUX yenei.

A measurement channel for a high accuracy temperature measuring devices was developed. Recommen-
dations providing a minimum measurement error and removing the influence of switching circuitry are
proposed.

KnwoueBble c1oBa: H3MepeHUE TEMIIEPATyPhl, TEPMOMETP, BBICOKOE pa3peLieHHe.

Keywords: temperature measurement, thermometer, high-resolution.

YK 621.383.93

0. K. lllenxosnuxos, JOKTOP TEXHUYECKUX HAyK, mpogeccop, MKeBckuil rocy1apcTBEHHBIH TeXHHYE-
ckmit yauBepcuret (Yu. K. Shelkovnikov, Doctor of Technical Sciences, Professor, Izhevsk State Technical
University)

Mpenn3nonnass unpopManNMOHHO-U3MEPUTEIbHASI CHCTEMA HA OCHOBE TeJEBU3MOHHOIO CKAHM-
cropa (Precision Information and Measuring System Based on Television Scanistor) — C. 244-249.
Paccmompenvl sonpocel noswvluienuss moyHoCmu onpeodesieHusi BPEMEeHHOU KOOPOUHAMbL CePeOuHbl C8emo-
601l 30Hbl HA Menesu3uoHHoM ckanucmope. Iloxazana yeiecoobpasHocms npumenenus Oas Mo yeau
08YX Mep CpagHenus, 0CODEHHO 8 cayuae, K020d pasmepsbl 30Hbl MO2YM USMEHAMbCA 8 npoyecce usmepe-
Hus. Onucana npeyusUoOHHAsE CKAHUCTNOPHAST UHDOPMAYUOHHO-USMEPUMETbHASL CUCHEMA C YCPEOHEHUEM 8
00HOM Onpoce, paspabomannas 01s. NPosedeHUst OOHOKPAMHBIX OLICMPBIX UBMEPEHUl NPOCMPAHCMBEH-
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HOU KOOPOUHAMbL C8EMOBO20 TYUA 8 YCIOBUSX ULYMOBLIX NOMEX.

The paper observes issues of increasing accuracy of the time coordinates of the middle light zone on sca-
nistor. The application expediency of two measures of comparison for this purpose is shown, especially
when the size of the zone can change during the measurement. The precise information and measuring
system for scanistor with averaging during the same survey, designed for single fast measurement of the
light beam spatial coordinates in terms of noise interference is described.

KawueBble cjioBa: CKaHUCTOP, HHOOPMAIIMOHHO-U3MEPUTENbHAS CHCTEMA, CBETOBAasI 30Ha, OTPEITHOCTh
npeoOpa3oBaHus, MPOCTPAHCTBEHHAS KOOPIMHATA.

Keywords: scanistor, information and measuring system, light zone, conversion error, spatial coordinate.

YJIK 520.2(045)

K. B. luwakog, kanauaatr (pu3nKo-MaTeMaTHUECKUX HayK, JOUEHT, M>keBCKUil rocynapCTBEHHBIN TeX-
Huuecknit yausepcuret (K. V. Shishakov, Candidate of Physical and Mathematical Sciences, Associate
Professor, Izhevsk State Technical University)

YacToTHBIN aHAJIU3 COCTaBAa CHCTeMbl HaBedeHHs Ooubmioro Tejgeckomna (Frequency Analysis of
Large Ground Telescope Pointing System) — C. 249-257.

Paccmampusaemcs wacmomuulii aHaiu3 cocmaea cucmemvl HageoeHnus 00n1vuio2o meneckona. IIpogo-
OUMCs HacCmMomHuas 0eKOMNO3UYUsL NO PEMEHU U NO NPOCMPAHCMEY 0151 BHEWHUX 803MYUeHUL U OJIsl djle-
MeHMmMOo8 cucmembl HageOeHUs DONLULO20 MeNeCKONd.

Frequency analysis of a pointing system for a large ground telescope is considered. Frequency time and
space decomposition for external perturbations and control system elements of large ground telescope are
investigated.

KnroueBble c10Ba: 4aCTOTHBIN aHAJIM3, CHCTEMa HaBeleHHs, OOJBIION HA3EMHBIH TEIECKOII.

Keywords: frequency analysis, pointing system, large ground telescope.

HAYKMU O 3EMJIE

YK 004.93.11:550.34:502.175

B. A. Anexcees, TOKTOp TEXHUYECKHUX HayK, mpodeccop, MkeBCcknil rocy1apCTBEeHHBIH TEXHUYECKUN YHU-
BepcuteT, (V. A. Alekseev, Doctor of Technical Sciences, Professor, Izhevsk State Technical University)
M. B. Terecuna, xaHIUIAT TEXHUYECKUX HAYK, HAYYHBIH COTPYAHUK, DU3NKO-TEXHUYECKUH HHCTHTYT
VYpansckoro otnenenuss PAH, (M. V. Telegina, Candidate of Technical Sciences, Researcher, Physi-
cotechnical institute of Udmurt Center of UB RAS)

. M. Hunuxos, KaHIUJAT TEXHUYECKUX HAYK, JOLEHT, M>KeBCKUH IrOCYyIapCTBEHHBINM TEXHUYECKUI YHU-
BepcurerT (I. M. Yannikov, Candidate of Technical Sciences, Docent, Izhevsk State Technical University)
IIpoBeneHne TMATHOCTHYECKOT0 W ONEPATHBHOIO OMOMOHHUTOPMHIAa TEPPHUTOPHIl NMOTEHUHAJbLHO
XuMHu4ecku onacHbix 00bekTOB (Realization of Diagnostic and Efficient Biomonitoring of Territo-
ries with Potentially Dangerous Objects) — C. 258-265.

Onucano npumenenue IKOI0SULECKUX UOSHMUPDUKAYUOHHBIX ROAULOHOS 01 OUOMOHUMOPUH2A MEPPUTHO-
PUll HOMEHYUATLHO XUMUYECKU ONACHBIX 00bEeKmo8 ONsl OYEHKU GUSIHUSL MAIbIX U CEEPXMANbIX 003 3a-
SPAZHAIOWUX eljecme Ha buoobvexmol. [Ipugedenvl cxemuvl nPogederss OUAZHOCUYECKO20 U ONePamus-
HO020 OUOMOHUMOPUH2A, A MAKJCE YCA0BUsSL USMEHEHUsT peelamMenma usmeperutl, npoernoza 4YC u npums-
mus danvHetiwux pewtenud. Iloxazano peuwienue 3a0ayu OYeHKU GIUAHUSL OOBEKMA HA OKPYHCAIOULYIO
cpedy nymem CpaHeHUs Ucciiedyemo2o OU00ObeKma ¢ IMAIOHAMU, CHOPMUPOBAHHBIMU HA NOIULOHAX.
The creation and application of ecological identification ranges for biomonitoring territories with poten-
tially chemically dangerous objects are described. Only in conditions of a range it is possible to estimate
influence of small and ultra low dozes of polluting substances on bioobjects and to define dependences
“doze-effect” and “time-reaction”. Schemes of carrying out the diagnostic and operative biomonitoring,
measurements schedule condition change, extreme situations forecast and further decision-making are
given. The estimation of the object influence on environment by comparison of bioobject under investiga-
tion with standards received on ranges is shown.

KnroueBbie cjioBa: IUarHOCTUYECKUI M ONEPaTUBHBIA OMOMOHUTOPUHT, UACHTH()UKATMOHHBIN 3KOIOTH-
YeCKUH TOJMIOH, 0a3a MaHHBIX, yIedbHOe (OHOBOE COACPIKAHME, pacuyeT mapamMeTpoB OHMOOOBEKTa, TO-
TEHIMATEHO XUMUYECKH OMACHBIA OOBEKT.

Keywords: diagnostic and operative biomonitoring, identification ecological range, database, specific
background content, calculation of bioobject parameters, potentially chemically dangerous object.
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YK 303.064

B. A. Anexcees, NOKTOp TEXHUYECKHUX HayK, mpodeccop, MkeBckuil rocyJapCTBEHHBIN TEXHUYECKUN YHU-
Bepcurert (V. A. Alekseev, Doctor of Technical Sciences, Professor, [zhevsk State Technical University)

P. U. Alunuxos, actimpant, VkeBCKMI TocyIapCTBEHHBINH TeXHWYeCKui yHuUBepcuteT (R. 1. Yannikov,
Postgraduate Student, Izhevsk State Technical University)

H. C. Pewsemnuxoea, cTyqenTka, V>keBCKUI rocy1apCTBEHHBIH TeXHUUECKUH yHUBepcHuTeT (N. S. Reshet-
nikova, Student, Izhevsk State Technical University)

CucreMa OLEHKH IKOHOMHUYECKOH 3(P(PeKTMBHOCTH NPOEKTOB B pamkax Kmorckoro mporoko.ia
(The Estimation System of Economic Efficiency of Projects Within the Limits of the Kyoto Protocol)
—C.266-272.

Paccmampusaemcen cneyuanuzuposannas cucmema OyenKu dSKOHOMUYECKOU 3PDeKmueHocmu KUOMCKUX
npoexkmos. IIpedcmasnena cmpykmypuas cxema oannou cucmemvl. O60CHOBAHA HEOOX0OUMOCHb paA3pa-
OOMKU NPOSPAMMHO2O0 NPOOYKMA 01 OYEHKU IKOHOMUYECKOU dhpekmusnocmu npoekmos ¢ pavkax Ku-
omckozo npomoxona. Onucano paspabomarnnoe npozpammuoe obecneuenue.

The specialized system of a cost-performance estimation of Kyoto projects is considered. The block diagram of
this system is presented. Necessity of working out of software product for a cost-performance estimation of pro-
Jects within the framework of the Kyoto Protocol is proved. The developed sofiware is described.

KuroueBble cjioBa: crcteMa OLEHKH, TAPHUKOBBIE T'a3bl, 5KOHOMIYECKast 3 (EKTUBHOCTD, IPOTPAMMHEBII
npoaykT, Knorckuit mpoTokoi, riiobanbHble H3MEHEHHS KJIMMaTa

Keywords: estimation system, greenhouse gases, cost-performance, software product, the Kyoto Protocol,
global climate changes

YK 004.891.2.043

U M. Aunukos, KaHIUAT TEXHUYECKUX HAYK, JOLEHT, M>keBCKUN roCyAapCTBEHHBIN TEXHUYECKUN YHU-
BepcuteT (I. M. Yannikov, Candidate of Technical Sciences, Associated Professor, Izhevsk State Technical
University)

AHaau3 MeTOI0B 00padoTKM JaHHBIX OmomMoHmTOpuHra (Analysis of Methods of Biomonitoring
Data Processing) — C. 273-279.

Iloduepxknyma HeoOX00UMOCMb OYEHKU IKOIOSUYECKOU CUMYAYUU 8 30He 6IUAHUL NOMEHYUATbHO ONdcC-
HbIX XUMUYECKUX 00BEKMO8 ¢ NPUMEHEHUeM paciema YOeabHo20 (POH0B020 COOEPIHCAHUS 3ACPAZHAIOUIUX
sewecms 6 buounouxkamopax. llpoananuzuposansl paspabomanHvle ¢ yuacmuem agmopa memoovt 0opa-
bomxu dannvix buomonumopunea. Iloxasanvl docmouncmea u HedoCMamKU Kaxcoozo memood, onpeode-
JIeHbl HanpagIeHUs pa3eumus IMux Memooos.

The necessity of ecological situation estimation for a zone of influence of potentially dangerous chemical
objects with application of calculation of the specific background content of polluting substances in bioin-
dicators is emphasized. The developed of data processing methods of biomonitoring are analyzed. Advan-
tages and drawbacks of each method and directions of development of these methods are shown.
KiaroueBble ciioBa: OMOMOHUTOPHHT, HICHTH(OHUKAITMOHHBIE YKOJIOTHUECKHE TTOJTUTOHBI, 00padoTKa JdaH-
HBIX, pelIeTYaThic PYHKIIMH, MHOTOMEPHBIN aHAJIN3, HHTECPIIOJISLIMSL.

Keywords: biomonitoring, identification ecological ranges, data processing, trellis functions, multivariate
analysis, interpolation.

KOMIIBIOTEPHAS JIMHI'BUCTUKA

YK 801.82:004.9

B. A. bapanos, nokrop ¢unoigornueckux Hayk, npodeccop, MxeBckuii Tocy1apCTBEHHBIH TEXHUYECKHMA
yuauBepcutet (V. A. Baranov, Doctor of Philology, Professor, Izhevsk State Technical University)

C. B. /[ybosyes, mporpammuct, M>keBckuil rocy1apcTBeHHbIN TeXHUYecKuil yHuBepcutet (S. V. Dubovt-
sev, Programmer, I[zhevsk State Technical University)

DJIeKTPOHHOE KPUTHYECKOe H3JaHHe CPeIHeBEKOBOI0 CJABSIHCKOrO0 TEeKCTa: MOJeJIb JAHHBIX U
Bu3yaau3anus JuHrBuctudeckux exmuun (Electronic critical editions of medieval Slavonic texts:
data model and visualization of linguistic units) — C. 280-287.

Cmamus nocesujena Mooyo 1eKmpOHHO20 KPUMUYECKO20 U30AHUSA UHPOPMAYUOHHO-AHATUMUYECKOT CUC-
memul «Manyckpunmy, KOmopbwlii npedHasHayer Ojis No020mosKU u demoncmpayuu 6 Humepreme mexcmo-
JI02UYECKUX U TUHSGUCIUYECKUX PASIUNUL MEHCOY CRUCKAMU 00HO20 U mo2o Jice mekcma. OcHosHoe GHuMa-
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HUe YOeneHO ONUCAHUIO MOOeU TUHSBUCTUYECKUX OAHHbBIX, d MAK’Cce NAPAMEMPAMm 3anpocd U CHOCoOam 6u-
3yanuzayuu 8blOOPKuL.

The article is devoted to an FElectronic Critical Edition of the Information-Analytical System
"Manuscript"”, which is designed for demonstration of online textual and linguistic differences between the
manuscripts of the same text. The focus is on the description of the model of linguistic data, as well as
request parameters and visualization of a sample.

KioueBble cj10Ba: MOJHOTEKCTOBAs 6a3a JaHHBIX, HCTOPUICCKUN KOPITYC, KPUTHUECKOE U3TaHUE.
Keywords: full-text database, historical corpus, critical edition.

YK 801.82:004.9

A. M. Jlagpenmobes, KaHIAAAT (DUIOIOTHUSCKUX HAYK, JOKTOp JIMOHCKOTO YHHUBEPCHUTETA, HAYUHBIA CO-
Tpyauuk naboparopun ICAR, HannonanmpHbI I1IeHTp HaydHbIX ucciemoBaHuil @panuun (CNRS)
(4. Lavrentiev, Ph. D. (Linguistics), Research Engineer, ICAR Research Laboratory, Centre National de la
Recherche Scientifique, Lyon, France)

TexcToOMeTpUYECKUI HMHCTPYMEHTAPHUiIl B HCCIeA0BAHMU cpelHeBekoBoil myHkryanuu (Textomet-
ric Tools for a Research On Medieval Punctuation) — C. 287-292.

Paccmompenwvr o3modcnocmu uchonvb308anus nouckogo-anarumuyeckou mawunvt Weblex ons npogede-
HUSL TUH2BUCTIUYECKO20 UCCNe008AHUs HA Mamepuaie KOPnyca mpancKpunyull CpeoOHe8eKo8blx pYKOnucel,
Co0epacamux AHATUMUYECKYI0 U JUHSBUCIUYECKYI0 pasmemKy Ha ochoge cmanoapma XML TEI
<http://www.tei-c.org>. Obvekmom uUccied08anust OblAa IGONOYUS NYHKMYAYUU 8 PYKONUCIX ppanyys3-
ckux nposaudecxux mexcmos XII-XV eexos.

This paper describes the way how Weblex search and analysis engine can be used for a linguistic research
on a corpus medieval manuscript transcriptions encoded according to XML-TEI standard. The research
was focused on the evolution of punctuation in French prose texts from the 13" to the 15" centuries.
KuroueBble cj10Ba: TEKCTOMETPUS, KOPITyCHAs TUHTBUCTHUKA, TpaHCKpunius pykonucu, TEL

Keywords: textometry, corpus linguistics, punctuation, manuscript transcription, TEIL.

YK 004.932; 004.912

A. B. Kyuyeanos, kKanauaT TEXHUYECKUX HayK, V>KeBCKHUH roCy1apCTBEHHBIN TEXHUUECKUN YHUBEPCUTET
(4. V. Kuchuganov, Candidate of Technical Sciences, Izhevsk State Technical University)

M. H. Moxpoycos, actiupaHT, V>keBCKUi TOCYIapCTBEHHBIN TeXxHUUYecknid yauBepcuteT (M. N. Mokrou-
sov, Postgraduate, Izhevsk State Technical University)

Pacno3HaBanue u300pakeHnii 1 ceMAaHTHYECKH aHAJIN3 TEKCTOB B 32/1a4aX NaTeHTHO-JIMIIEH3UOH-
Horo moucka (Recognition of Images and Semantic Analysis of Text in Patent-License Search) —
C. 292-299.

Ilpeocmasneno npumenenue pacno3Hasanus U300PaMCeHull U CeMAHMUYECKo20 aHaIu3d MmeKCcmos 8 Cuc-
meme asmoMamu3upOBaAHHO20 NAMEHMHO-TUYEH3UOHHO20 NOUCKA O/ NPeONnpusimuil, 6X00AWUX 8 HAYUO-
HAbHYI0 HAHOMEXHOI02UYECKYTI0 cemb YOomypmcekot Pecnyonuku.

The application of image recognition and semantic analysis of text in computer-aided patent and license
search system for businesses of the National Nanotechnology Network of the Udmurt Republic is pre-
sented.

KuiroueBble ci10Ba: nMaTeHTHO-TUIICH3MOHHBIH TTONCK, OHTOJIOTHS MPEIMETHON 00JIaCTH, CEeMAaHTHYECKHH IO~
WCK, WHTEPaKTUBHOE aHHOTHUPOBaHHUE, IpaduuecKkuii TIOMCK, MHTEPIIpeTays N300paKeHHH, paclio3HaBaHHe
00pazoB.

Keywords: patent and license search, domain ontology, semantic search, interactive annotation, graphic
search, image interpretation, image recognition.

SHEPI'ETUKA

YK 539.01.07

U. H. E¢humos, TOKTOp TEXHUYECKUX HAYK, podeccop, YalKOBCKUI TEXHOIOTHYECKHI WHCTUTYT (puim-
an) VeBcKoro rocynapcTBEHHOTO TexHH4Yeckoro yHusepcutera (I. N. Efimov, Doctor of Technical Sci-
ences, Professor, Chaikovsky Technological Institute, Branch of Izhevsk State Technical University)

" PaspaGaThiBaeTcs B paMKax (esiepanbHoil IeeBoi mporpaMMel «Pa3BuTHE HHPACTPYKTYphl HAHOMHIYCTPHH B Poccuiickoit denepanun
Ha 2008-2010 roasi».
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E. A. Mopo3os, TOKTOp TEXHHUYECKUX HayK, YalKOBCKHAU TEXHOJOTHYCCKUN WHCTUTYT ((rmman) Uxes-
CKOTO TOCYAapCTBEHHOTO TeXHUUYeckoro yHuBepcureta (E. A. Morozov, Doctor of Technical Sciences,
Professor, Chaikovsky Technological Institute, Branch of Izhevsk State Technical University)

O BO3MOKHOCTH 3HAYHTEJIHBHOTO YBEJIMYEHHSA TOKA KUAKOMETAJIMYECKOT0 HOHHOTO HMCTOYHUKA
(On Possibility of Considerable Increase of Liquid-Metal Ion Source Current) — C. 300-303.
Paccmompena 6o3modsrcnocms 3nauumenbHo2o ygenuieHus moka HCUOKOMEMALIUuiecko2o agmodIMUCCu-
OHHO20 UOHHO20 UCTOYHUKA HA OCHOBE UCNONb308AHUS TUHEUHO NPOMSICEHHO20 AHOOd.

The possibility of considerable increase of liquid-metal field-emission ion source current on a basis of
linear-oblong anode is considered.

KaroueBsble c10Ba: HOHHBIN HCTOYHUK, HOHHAS ITyIIKA, aBTOIMUCCUOHHBIA NOHHBIH HCTOYHUK.
Keywords: ion source, ion gun, field-emission ion source.

HAHOTEXHOJIOT'YM

YK 691.533.3

U. A. Ilyoos, actimpanTt, MkeBCKkH TocymapcTBeHHBIM TexHUYeckuil yauBepcuteT (I. A. Pudov, Post-
graduate, [zhevsk State Technical University)

A. B. IMucreeuna, marucTpanT, VbkeBCckuli TOCy1apCTBEHHBIN TeXHUUECKUN yHUBEpCUTET (4. V. Pislegina,
Magistrand, Izhevsk State Technical University)

A. A. Jlywnukosa, ctyneHTka, VxeBCKuit TOoCyJapCTBEHHBIN TeXHUYecKuil yHuBepcuTeT (4. A. Lushnik-
ova, Student, Izhevsk State Technical University)

I H. llepgywun, DOKTOp TEXHAYECKUX HAyK, podeccop, V>KeBCKUIT Tocy1apCTBEHHBIH TEXHUYECKUN YHU-
BepcureT (G. N. Pervushin, Doctor of Technical Sciences, Professor, Izhevsk State Technical University)

I U. Axoenes, NOKTOp TEXHUUECKUX HAYK, mpodeccop, MkeBckuii rocyJapCTBEHHBINH TEXHUUECKUH YHU-
BepcurerT (G. I. Yakoviev, Doctor of Technical Sciences, Professor, Izhevsk State Technical University)
IHonyyeHune BOAHBIX CyCHEH3UIl ¢ MPUMEHEHUEM MHOTIOCIOMHBIX YIJIepOIHbIX HAHOTPYOOK 1JIs1 MO-
AupUKAIHT MeJKO3ePHUCTBIX leMeHTHBIX 0eToHOB (Production of Water Suspension with Carbon
Multilayer Nanotubes for Modification of Fine-Grained Cement Concrete) — C. 304—308.
Hccnedyemes memoo nonyuenusi CycneHsuu yerepooHulX HAHompyboK ¢ 0obasnieHuem no8epXHOCMHO-
axmusHnozo eewecmea llonunnacm CII-1 ¢ nomowsto «2u0poOuHaMU4eCcKol ycmanoskuy. /Jucnepeayus
npouUCXooum 3a cuem Kasumayuu, GO3HUKaowel npu 83aumooeiucmeaul mexicoy coboti nomoxKos HCuoKo-
cmu. B kauecmee Oucnepcnou hazvi 6 cycnemsuu UCNONb30BANUCL VelepOOHble HAHOMPYOKU
Graphistrength™ komnanuu Arkema. C nomowvio «2udpoouHamueckoli ycmanoKu» npoucxooum no-
sbllle e OUCNEePCHOCIU Y2lePOOHBIX HAHOMPYOOK 8 B00HOU cpede, a NOBEPXHOCMHO-AKIMUBHOE 8euecin-
60 obecneyusaem cmabUIU3AYUIO CYCNEH3UU U NPEOOMBPALYAent NPOYECChl OCANCOCHUS U CeOUMEHMAYUU.
Jlobasnenue 0anHOU CycheH3uu 8 yemeHmHvle Oemonbl NIOMHOU CIMPYKIMYPbl NO360JIslem VIYUULamsb Me-
Xanuueckue xapaxkmepucmuxu mamepuand. llogviuenue npouHocmu OGemoHa C8A3AHO C UMEHeHUeM
MOponoUY KPUCATTOSUOPAMHBIX HOB00OPA308aHUU, 0becnevusarowux Gopmuposanue maiooedexm-
HOU CMPYKMYPbl YeMeHMHOU MAmpuybl NOGbIUEHHOT NIOMHOCMU.

The production method of carbonic nanotubes suspension with adding of surface active agent Polyplast
SP-1 with the help of “hydrodynamic device” is studied. Dispergation is the result of cavitation occurring
under the interaction between liquid flows. The carbonic nanotubes Graphistrength™ by the Arkema firm
were used as a disperse phase. With the help of “hydrodynamic device” carbonic nanotubes dispersity in
water medium increases, and a surface active agent provides the suspension stabilization and prevents the
precipitation and sedimentation processes. The addition of this suspension in the dense structure cement
concretes allows improving the material mechanical characteristics. The concrete strengthening is con-
nected with the morphology changing of new crystalline hydrate formations providing the formation of
low defective cement matrix structure with increased density.

KiroueBbie ciioBa: mucriepranusi, THAPOAMHAMUYECKAs KaBUTAIUS, JUCIIEPCHs, YTIIEPOIHbIE HAHOTPYOKH,
BOJZIHAS CyCIIeH3MsI, Cyp(aKTaHTHI, AUCIIEPTaTOPhI, CEANMEHTAITNS, PEAUCIIepranys, MOININCTIEPCHOCTb.
Keywords: concrete, carbonic nanotubes, surface active agent, strengthening.

YK 620.2(045)

fO. B. Tokapes, crapmuii mnpenogaBateib, VkeBCKMH TOCYyJAapCTBEHHBIM TEXHUYECKUH YHHBEPCUTET
(Yu. V. Tokarev, Senior Lecturer, Izhevsk State Technical University)

U C. Maesa, acnupant, VxeBckuil rocyqapcTBeHHbIN TexHuueckuil yHuBepcutreT (I S. Maeva, Post-
graduate, Izhevsk State Technical University)
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I'. U. Axoenes, NOKTOp TEXHUYECKNX HayK, mpodeccop, VrkeBCKuil TocyIapCTBEeHHBINH TEXHUICCKHUN YHU-
Bepeutet (G. 1. Yakoviev, Doctor of Technical Sciences, Professor, Izhevsk State Technical University)

I H. Ilepgywun, TOKTOp TEXHHYECKUX HAyK, ipodeccop, V>KeBCKHUl rocy1apCTBEHHBIH TEXHUYECKUN YHU-
BepcureT (G. N. Pervushin, Doctor of Technical Sciences, Professor, Izhevsk State Technical University)
Moaudukanus KOMIO3HIIMOHHBIX MATEPUATOB HA OCHOBEe AHTMJPHUTA YJbTPa- U HAHOAMCIEPCHBI-
mu HanoJuuteasamu (Modification of Composite Materials Based on Anhydrite with Super- and
Nanodispersed Agents) — C. 309-315.

Ilpusoosamcs pezyromamol UCCIe008aHUA GIUAHUS YIbMPA- U HAHOOUCNEPCHBIX HANONHUmMenel Ha @op-
MUPOBAHUE CMPYKMYPbl AH2UOPUMOBOU Mampuybl. Beedenue ynbmpa- u nanooucnepcHvix 000a8oKk npu-
800UM K UHMEHCUDUKAYUU 2UOpamo- u CmpyKmypooopasoeanus aHeUOPUmMosol mMampuysl u cyujecm-
6EHHO U3MEHsIem MOPQON02UI0 KPUCMALLO08, YO HO380JISlem NPOSHO3UPO8Amb MeXaHudecKue xapaxkme-
PUCIMUKU GHSUOPUMOBHIX MAMEPUATLOB.

Results of research of the anhydrite matrix structure modified with ultra- and nanodispersed filling agents
are presented. Addition of super- and nanodispersed agents leads to the intensification of the hydrate- and
structure formation of the anhydrite binding agent and it essentially changes morphology of crystals that
allows predicting mechanical characteristics of the anhydrite materials.

KiwueBble c0Ba: aHTUAPUTOBBIC BSDKYIIHE, YIBTPAIUCIEPCHBIC TOOABKH, YIICPOIHbIC HAHOTPYOKH,
rpadeHbI, MUKPOCTPYKTYpA.

Keywords: anhydrite binders, superdispersed agents, carbon nanotubes, graphenes, microstructure.

KPATKHE COOBLIEHUA

YK 004.021

M. C. Kadaykas, xaHauaaT TEXHUYECKUX HayK, JOIEHT, VKeBCKUIl TOoCyJapCTBEHHBIN TEXHUYECKUN YHH-
Bepcuret (M. S. Kadatskaya, Candidate of Technical Sciences, Associate Professor, Izhevsk State Techni-
cal University)

Ouenka norpemHocTeil moaeneil npu popmupoBanuu oopaszosarenbHbix nporpamm (Error Evalua-
tion when Forming Study Programs) — C. 316-319.

Paccmampusaromesn owubiu, 6o3nukaiowue npu mMooeruposanuyu yueouvix nianos oni Dedepanvioco
20cyoapcmeerHHo20 oopazosamenvHo2o cmanoapma. Ilpeodnodcennsiii Memoo no3eosem npogooums npo-
8epKy owuboK Ha dmanax Gopmuposeanus uHgopmayuu U NpPoeoOUMsb KOPPEKMUposKy mooeneli 0jis
VMEHbUIeHUSL NOSPEUHOCTIU.

The paper discusses the errors arising when modeling the curricula for federal state educational standards.
The method proposed allows checking the errors on the stages of information forming and correcting
modules to eliminate the errors.

KoawueBrble ciioBa: 0CHOBHas 0Opa3oBaTesibHAs TPOrpaMMa, MOAYJIb, 3a4eTHAs CIUHHIA, OOBEKTHO OpH-
SHTUPOBAHHOE MOJICIINPOBAHHE.

Keywords: main study programs, module, credit point, object-oriented modeling.

YK 681.5.015

A. H. llenvnaxos, KaHAUIAT TEXHUYECKUX HAYK, JAOIEHT, BoTkuHCcKkuit umuan MKeBCKOTo rocynapct-
BEHHOTO TeXHU4eckoro yausepcutera (4. N. Shelpyakov, Candidate of Technical Sciences, Associate Pro-
fessor, Votkinsky Branch of Izhevsk State Technical University)

U. A. Jlasvioos, actimpanT, Botkuackuit dhumman M>keBCKOTO TOCYAapCTBEHHOTO TEXHUYECKOTO YHHUBEP-
cureta (I. A. Davydov, Postgraduate, Votkinsky Branch of Izhevsk State Technical University)
HNMnyabcHbIH 3HepreTu4eckuii MeToa ynpasieHusi o0bektamu (Pulse Energy Method of Objects
Control) — C. 320-323.

Ilpeocmasnen anaius cospemeHHbIX MOOUPUKAYUL ABMOMAMUYECKUX pe2yiamopos. [Ipednodcen HOGbL
UMNYTbCHOLIL DHEP2eMUYeCcKUutl Memoo YNpasieHus 00beKmamu, OCHOBAHHbIN HA DHEPLeMU4ecKom nooxXo-
Oe. OnpedeneHvl OCHOBHbLE 3a0ail, HeoOXo0UMble 0I5l Pedru3ayuu NPeoIazaemo20 Memood.

The analysis of modern modifications of automatic regulators is presented. The new pulse energy control
method is offered for objects based on the energy approach. The primary goals necessary for realization
of the offered method are defined.

KiioueBble ci10Ba: HMITyJIECHBIA SHEPTETHUECKUI METO, OOBEKT YIIPaBICHHS, aBTOMAaTHYECKOE PETYIIH-
poBaHue.

Keywords: pulse energy method, control object, automatic control.

17



