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MAIIMHOCTPOEHHE

VYK 621.833.6

U. B. Kysueyos, acnupant, I'nma3oBckuii HHXKEeHEpHO-9KOHOMUYeckui HHCTUTYT (rman) Vx['TY umenu M. T. Kanamnukosa (1. V.
Kuznetsov, Post-graduate, Glazov Engineering Economical Institute (branch of) Kalashnikov Izhevsk State Technical University)

Pacyer Harpy:keHHO-1e)OPMHPOBAHHOIO COCTOSIHMSI COCTABHOIO POJIMKA IJIaHeTapHol mepeaauyu tuna K-H-V (Calculation of
Stress-Deformed State of a Compound Roller for K-H-V Planetary Gear)

IIpeonoscen pacuem pacnpedenenus Hazpy3Ku no ONUHe COCMABHO20 POIUKA C YHEMOM 8CeX CUNLOBbIX (PAKMOpos, 0elucmeyruux Kax Ha
GHEWHULL, MAK U HA GHYMPEHHUL POIUK, OCHOBAHHYII HA peeHul OUP@epeHyuaibHbIX YPAGHEHUT COBMECMHOCMU NepeMeweHull conpsazae-
MbIX 9/1eMEHM08 MEXAHUZMA.

Calculation of load distribution along the length of a compound roller is proposed with account of all force factors acting both on external and
internal rollers. The calculation is based on solving the differential equations of compatibility for displacements of mated elements of the mechanism.

KunroueBble ci1oBa: raHeTapHas Iepeaada, COCTaBHOM POJIMK, HarpyKeHHO-1e(OPMUPOBAHHOE COCTOSHHUE.

Keywords: planetary gear, compound roller, stress-deformed state.
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A. A. Anopeenxos, KaHIUAAT TEXHUYECKUX HayK, YHUBepcuTeT MammHocTpoeHus (MAMMU), Mocksa (4. A. Andreyenkov, PhD in Engi-
neering, University of Mechanical Engineering (MAMI), Moscow)

Pa3zpaboTka KOMIAKTHOro ocepaguanabHoro auddysopa tpancnoptHoii mukporypounsi(Development of the Compact Axial-
Radial Diffuserfor the Transport Microturbine)

Paccmompeno npoexmuposanue KOMRAKMHOZ0 BbIXOOHO20 0CEPAOUATILHOZO OUPPY30pa mpancnopmuol Mukpomypounsl. Mamemamuye-
CKOe UCCre008anue medeHus 2a3a NO360aUN0 ONMUMUSUPOBATNL 2eOMempPul0 Oup@y3opa ¢ yenvio CHUNCEHUA NOMePs 6 HeM, Ymo Yayuuiaent
mownocmuou KIIJ cmynenu cunosoit mypounsl u cnocob6cmeyem 00CIUNCEHUI0 8blcoKk020 s pexmusnoeo KII/[ mukpomypounuvl.

The compact output axial-radial diffuser of the transport microturbine was developed. A mathematical study of the gas flow made it pos-
sible to optimize the geometry of the diffuser to reduce losses in it that improves the power efficiency of the power turbine and contributes to
the achievement of high efficiency of the microturbine.

KuioueBble ci10Ba: TpaHCIIOPTHAsI MUKPOTYpOUHA, ocepatuaibHbli 1uddy3op.

Keywords: transport microturbine, axial-radial diffuser.
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H. T. Cesprokos, TOKTOp TeXHHYECKHX HayK, mpodeccop, Beepoccuiickuii HaydHO-HCCIIeJOBATENBCKUI HHCTUTYT 110 MPoOJIeMaM Ipak-
JTAHCKOI 00OpPOHBI M upe3BbUaiiHbIX cuTyanuid, Mocksa(l. T. Sevryukov, DSc in Engineering, Professor, Civil Defense and Disaster Man-
agement All Russian Science Research Institute, Moscow)

B. B. Hnvun, KaHAN/AT TEXHUUECKUX HAYK, JIOLEHT, [IepMCKHi BOCHHBII HHCTUTYT BHYTpeHHUX Boiick MBJ] PD(V. V. II’in, PhD in En-
gineering, Associate Professor, Perm Military Institute of Internal Armies)

B. B. K03106, NOKTOp TEXHUUECKUX HayK, [lepMCKHil BOEHHBIN MHCTUTYT BHYTpeHHUX Boiick MB/[ P®, IlepMckuit HHCTUTYT SKOHOMUKH
u ¢punaHcoB(V. V. Kozlov, DSc in Engineering, Perm Military Institute of Internal Armies, Perm Institute of Economics and Finances)

B. U. Jlaoanos, TlepMmckuii BOSHHBI HHCTUTYT BHYTpeHHUX Bolick MB/I PO(V. I. Ladanov, Perm Military Institute of Internal Armies)

K Bompocy o noBbimeHun Gpu3HYECKOil 3aIMIIEHHOCTH MOTeHIHATBHO onacHbIX 00beKTOB(To the Question of Enhancing the
Physical Security of Potentially Dangerous Objects)

Paccmompen 6onpoc munumusayuu nociedcmsuii 6030elicmelis MHO20(QaKmopHO20 NOJS NOPAICEHUS HA 0O0bEKMbL 60€HHOU, XUMUYECKOT U
AMOMHOU NPOMBIUIEHHOCU C UCNOb308AHUEM CUHIMESUPOSAHHBIX CUHMEMUYECKUX MUHEPANLHBIX CRIAB08 (CUuMuHanos). Ilpoananuzuposansl
UX PU3UKO-MeXaHuuecKue XapaKmepucmuxi, npoeeoena CpAsHUMeNbHAs OYeHKA mpPyo0o- U IHEP2O3AMPam Ha NPOU3E0O0CME0 Mamepuand.

The paper considers minimizing the effects of multifactor shotdown field on objects of military, chemical and nuclear industries using
synthesized synthetic mineral alloys (syminals). Their physical-mechanical characteristics are analyzed, comparative estimation of labor and
energy consumption for material production is carried out.

KiroueBble cj10Ba: Cpe/ICTBA MOPAXEHHS, HOTSHIHABHO OMACHBIH 00BEKT, MHOTO()AaKTOPHOE IOJIE TOPaKEHHUsI, CHMHHAJIBI.

Keywords: ordnance, potentially dangerous object, multifactor shotdown field, syminals.
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u ¢punaHcoB(V. V. Kozlov, DSc in Engineering, Perm Military Institute of Internal Armies, Perm Institute of Economics and Finances)

U. T. Cesproxos, TOKTOp TEXHUUECKUX HaYK, podeccop, Becepoccuiickuii HayuyHO-HCCIe0BAaTENbCKUN HHCTUTYT 110 IpoOiieMaM Ipax-
JTAHCKOI 00OpPOHBI M Upe3BbIUaiHbIX cuTyanuit, Mocksa(l. T. Sevryukov, DSc in Engineering, Professor, Civil Defense and Disaster Man-
agement All Russian Science Research Institute, Moscow)

B. B. Hnbun, xanauaaT TEXHHYECKHUX HayK, TOLEHT, [lepMCKUii BOCHHBII HHCTUTYT BHyTpeHHHX Bolick MBI PO(V. V. II’in, PhD in En-
gineering, Associate Professor, Perm Military Institute of Internal Armies)

A. JI. ITozyoun, Tlepmckuit BOSHHBIN HHCTUTYT BHYTpeHHHX Bolick MBJI PO(A. L. Pogudin, Perm Military Institute of Internal Armies)

B. I'. llepememves, TlepMckuii BOCHHBIH HHCTUTYT BHyTpeHHUX Boiick MBI PO(V. G. Sheremet’ev, Perm Military Institute of Internal
Armies)

Kom0unupoBanHoe aeiictBue Ha 00beKThI TexHUYecKuX cucTteM(Combined Effect on Objects of Technical Systems)

Ananusupyemces kombuHuposannoe 8o30eticmaue cpeocms nopadiceHus. Ha mexuuieckue 006veKmol, NPOGeoeH AHAIU3 MHO20PAKMOPHBIX
cpeocms nopasicenust, onpeoeneHbl 30Hbl 803MOAICHO20 nopaicenus. [Ipedcmaesnena mamemamuyeckas mMooens 6030eicmeus KOMOUHUPO-
6AHHO20 NOJIA NOPANCEHUS HA PaAKemHble U ASUAYUOHHbIE KOMNLEKCbI 8 HA3EMHBIX YCI0BUAX C YHemoM HAKOnIeHus yuepoa.



This article analyzes the combined effect of ordnance on technical objects. Multifactor ordnance is analyzed, areas of possible shotdown
are identified. The mathematical model is presented for the combined shotdown field effect on missile and aircraft ground systems, taking
into account accumulation of damage.

KitoueBble cj10Ba: cpe/icTBa MOPAKEHHS, KOMOMHHUPOBAaHHOE BO3ACHCTBUE, QDYHKIHS YSI3BUMOCTH.

Keywords: ordnance, combined effect, function of vulnerability.
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U. T. Cespiokos, TOKTOp TEXHUYECKUX HAYK, podeccop, Beepoccuiickuii HaydHO-HCCIE0BATENBCKUN HHCTUTYT 110 IpoOJieMaM Trpa-
JTAHCKOIT 000pOHBI M upe3BbUaiiHbIX cuTyauuit, MockBa(l. T. Sevryukov, DSc in Engineering, Professor, Civil Defense and Disaster Man-
agement All Russian Science Research Institute, Moscow)

B. B. Unvun, KauauaaT TEXHUYECKUX HAYK, JOLEHT, IlepMCKUil BOCHHBIH HHCTUTYT BHYyTpeHHUX Bolick MBIl P (V. V. 1I’in, PhD in En-
gineering, Associate Professor, Perm Military Institute of Internal Armies)

B. B. K03106, NOKTOp TEXHHUUECKUX HayK, [lepMCKkuil BOGHHBIN MHCTUTYT BHYTpeHHUX Boiick MB/[ P®, [lepMckuil HHCTUTYT SKOHOMUKH
u punaHcoB(V. V. Kozlov, DSc in Engineering, Perm Military Institute of Internal Armies, Perm Institute of Economics and Finances)

A. JI. Ilozyoun, TlepMcknii BOGHHBIH HHCTUTYT BHyTpeHHHX Bolick MBJI PO(A4. L. Pogudin, Perm Military Institute of Internal Armies)

B. 1. Jlaoanos, IlepMckuii BOCHHBII HHCTHTYT BHYTpeHHUX Boiick MBJl P®(V. I. Ladanov, Perm Military Institute of Internal Armies)

dDopMmajm3anus MOJeJTH CHCTEMbI YIIpaBJeHusi 6e30nacHOCThI0 XxpaHeHusi 6oenpunacos(Formalization of Model of Safety Man-
agement System of Ammunition Storage)

Paccmampusaemca popmyruposka u nocmanoska 3a0auu ynpasienus 6e30nacHOCMbIO NpU XpaneHuu 60enpunacos 8 yCiosusx Heonpe-
Oenennocmu. OcobeHHOCMU 803HUKHOBEHUA ABAPULIHOU cumyayuu npu xpanenuu 6oenpunacos. IIpoanarusuposansl 603MONCHOCHIU MUHU-
MUBAYUU BO3MOICHO20 Yujepba om a8apuiiHol CUmMyayuu.

The paper considers description and statement of safety management problem for ordnance storage within uncertainty. Features of
emergency at ordnance storage are given. Minimizing the possible damage because of emergency is analyzed.

KnioueBble c10Ba: XpaHeHne OOCTIPUITACOB, YIIpaBICHUE 0€30MIaCHOCTHIO, aBapHiTHAS CUTYaIHs.

Keywords: ordnance storage, safety management, emergency.
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M. H. Kapaxynos, TOKTOp TEXHUYECKUX HAyK, NOIeHT, Borkunckuii pumuan Mk TY umenun M. T. Kanamaukosa(M. N. Karakulov, DSc
in Engineering, Associate Professor, Votkinsk branch of Kalashnikov Izhevsk State Technical University)

A. C. Menvnuxos, Borkunackuit ¢pumman MxI'TY umenn M. T. Kanamnaukosa(4. S. Melnikov, Votkinsk branch of Kalashnikov Izhevsk
State Technical University)

E. Epmonaesa, ctynentka, Botkunckuit pumuan Vx['TY umenn M. T. KanamuukoBa(E. Ermolaeva, Student, Votkinsk branch of
Kalashnikov Izhevsk State Technical University)

OCHOBBI FeOMeTPUYECKOr'0 pacyeTa 3B0JILBEHTHOr0 IIyH:kepHOro 3auemienusi(Fundamentals of Geometric Calculation of Invo-
lute Plunger Engagement)

Paccmompena memoouxa onpedenenus Ko3ghGuyuenmos cmewenust Os NIYHICEPHO20 3ayenienus. Onpeoeienvl OCHOBHbLE NAPAMEmMPbl
U YCII08US, OMHOCAWUECS, K NIYHICEPHOU nepedaye, elusioujue Ha onpedeieHue Ko3h@uyueHmos cmeueHus.

The method of determining the shift coefficients of plunger engagement is considered. The main parameters and conditions related to the
plunger transmission influencing the determination of shift coefficients are defined.

KiioueBble ciioBa: miyHKepHOE 3alervieHue, npoduib 3yba, yroi 3aleruieHusl.

Keywords: plunger engagement, tooth profile, pressure angle.
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U. b. Ilokpac, TOKTOp TEXHUUECKHUX HAyK, mpodeccop, MkeBckuil rocyJapcTBEHHBI TeXHUYeCKuil yHuBepcuteT nMeHu M. T. Kamam-
HMmkoBa(l. B. Pokras, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

D. P. Axme0d3sH06, KAHAUIAT TEXHUYECKUX HAyK, JIOUEHT, VDKeBCKHI TOCYIapCTBCHHBIN TeXHUYecKuil yHuBepcuter umenn M. T. Ka-
namHaMKoBa(E. R. Akhmedzyanov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

Ananranus NOBEPXHOCTHOH TPHAHIYJSAIMH TPeXMEPHBIX Mojeneil, paspadorannbix B CAIIP, k MmogennpoBanuio 3a1a4y odpa-
0oTku MeTa110B naBjieHueM(Adapting the Surface Triangulation of Three-Dimensional Models Developed in CAD Systems to Simu-
lation of Metal Forming Problems)

Dopmupyemasn GONLUUHCINIBOM CYUIECNBYIOUUX CUCTEM ABMOMAMUSUPOBANHO20 NPOEKMUPOBAHUA MPUAHSYIAYUA NOBEPXHOCU NPO-
cmpancmeenno2o0 obvekma, dKcnopmupyemas Hanpsamyio uiu depez gopmam STL, nioxo nooxooum 01 nociedyioweeo peuieHus 3a0ay
@ynxyuonanvnozo modenuposarnus. Ilpednodicen no0X00 K KA4eCcmeeHHOMY YIAYUUEHUIO NOBEPXHOCMHOU MPUAH2YIAYUU C Yelblo ee nocie-
0yI0Ue20 UCNONL308AHUA NPU MOOETUPOSAHUY 20PAYell WUMAMNOBKU MEMOOUMU SPAHUYHBIX U KOHEUHBIX /IEMEHINOS.

Surface triangulation of a spatial object that is formed by the majority of the existing CAD systems exported directly or via STL format,
is not suitable for the functional simulation. In this paper we propose an approach to quality improvement of surface triangulation with a
view to its subsequent use in the simulation of hot forging by the methods of boundary and finite elements.

KniodeBble ¢J10Ba: TPHAHTYIISIIUS TOBEPXHOCTH, MOJASIUPOBAHUE, METO/ KOHEYHBIX AJIEMEHTOB, METOJ] TPAHUYHBIX JIEMEHTOB.

Keywords: surface triangulation, modeling of plastic deformation, finite element method, boundary element method.
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@. U. [Inexanos, NOKTOp TEXHUUECKUX HayK, npodeccop, [na3oBckuil MHKEeHepHO-9KOHOMUYecKuit HHCTUTYT (prman) Wk TY umenn
M. T. Kanaumaukosa (F. 1. Plekhanov, DSc in Engineering, Professor, Glazov Engineering Economical Institute (branch of) Kalashnikov
Izhevsk State Technical University)

U. B. Kysueyos, aciupanrt, [ 1a30BCKUi WHKEHEPHO-d9KOHOMHUYECKUH MHCTHTYT (pummnan) Vk['TY umenn M. T. Kamamnukosa (1. V.
Kuznetsov, Post-graduate, Glazov Engineering Economical Institute (branch of) Kalashnikov Izhevsk State Technical University)

YcaoBus pABHONPOYHOCTH 3y0ObeB KOJIeC U MEXaHU3MA CHATHS IBUYKEHHsS C CaTeJUIMTOB IJIAaHeTAPHOI mepeaayu tuna K-H-V
(Conditions of Strength Balance of Gearwheel Teeth and Roller Mechanism for Transmission of Motion From Satellites for K-H-V
Planetary Gea)



IIpeonodicen memoo onpedenenus COOMHOUEH U MeXCcOy napamempamu nianemaphoi nepedavu muna K-H-V, obecneuusaiowjezo pas-
HONPOYHOCMb 3Y0bes KoNleC U POIUKOB020 MEXAHUSMA CHAMUSL OBUNCEHUS C CAMENIUMO8. 3a0a4a peuanacs ¢ y4emom MHO2ONApHOCMU 3a-
yennenus, Kodguyuenm Komopot onpedenics u3 ypasHeHuil CoBMeCmHoCmu nepemewjeHull u 2eomempuu nepeoayu.

The paper proposes a method for determining such a relation between parameters of a K-H-V planetary gear that ensures equal strength
of gear teeth and the roller mechanism for transmission of motion from satellites. The problem was solved for multiple tooth contact,
whereby contact ratio was determined from equations of compatibility of displacements and gear geometry.

KnioueBble ci0Ba: IuiaHeTapHas epeada, poJIiK, U3TUOHAst M KOHTAKTHAS TPOYHOCTb.

Keywords: planetary gear, roller, bending and contact strength.
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A. @. benaxoea, KaHAUIAT TEXHHYECKAX HAYK, IOICHT, Capamynbckuid moaurexHudecknii HHCTUTYT (dmman) Uk TY umenn M. T.
KanamaukoBa (4. F. Belyakova, PhD in Engineering, Associate Professor, Sarapul Polytechnic Institute (branch of) Kalashnikov Izhevsk
State Technical University)

T. H. Hsanosa, kKanmunaT TEXHUUECKUX HayK, goneHT, Capamynbckuil monutexHundeckuidt HHCTUTYT (prmman) kI TY umenn M. T. Ka-
namraukoBa (7. N. Ivanova, PhD in Engineering, Associate Professor, Sarapul Polytechnic Institute (branch of) Kalashnikov Izhevsk State
Technical University)

H. A. Mocanes, Capanynbckuii monutexHundeckuii HHCTUTYT (punman) VxI'TY umenn M. T. Kanamnukosa (N. 4. Mosalev, Sarapul
Polytechnic Institute (branch of) Kalashnikov Izhevsk State Technical University)

IloBbIlIeHHE CTOWKOCTH M3/1eJINIA U3 CEPOro YyryHa B ycJoBusix armocdepnoii koppo3uu (Increasing the Resistance of Gray Cast
Iron Products in Conditions of Atmospheric Corrosion)

Paccmompenvi npuuunsl ammocgheproui Koppo3uu dcene3oyeiepoOUcmslx CHIAB08 U Memoosl 3awumsl om Hee. IIpugedenst meponpus-
must 0151 NOBbIUEHUST KOPPOZUOHHOU CMOUKOCMU U30eautl Ha npumepe memaniuveckux yacmeti memopuana Craswl (2. Kapazanoa), uzeo-
TMOBTICHHBIX TUMbEM U3 CEPO20 UY2YHA.

Causes of atmospheric corrosion of iron-carbon alloys and methods of their protection are considered. Activities are presented, allowing
to improve the corrosion resistance of products on the example of the metal parts of the Memorial of Glory (Karaganda), made of cast gray
iron.

KiroueBble ci10Ba: aTMocdepHas KOppo3Hus, CEpblil 4yTryH, 3allUTa OT KOPPO3HH.

Keywords: atmospheric corrosion, gray cast iron, corrosion protection.
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M. H. Kapakynos, NOKTOp TEXHHYECKUX HAyK, NOUeHT, Borkunckuit ¢pumman Vbx['TY umenn M. T. Kanammnukosa (M. N. Karakulov,
DSc in Engineering, Associate Professor, Votkinsk branch of Kalashnikov Izhevsk State Technical University)

A. C. Menvhuxos, Borkunckuii ¢puman Wbk TY umenu M. T. Kanamnukosa (4. S. Melnikov, Votkinsk branch of Kalashnikov Izhevsk
State Technical University)

AHaJau3 crnoco00B KHHEMATHYEeCKOro 3aMbIKAaHHS B ILTyH:KepHoW mepenave (Analysis of Methods of Kinematic Connection in
Plunger Transmission)

Paccmompen ananuz koncmpykyuii naynoiceproti nepedayu. IIpusoosames uuciennvie npumepbl OnpeoeieHis Napamempos niyHICEePHbIX
nepeoay OnbIMHO-NPOMbIULIEHHIX 00PA3YOE.

Design layouts of a plunger transmission are analyzed. Numerical examples of determining the parameters of plunger transmission pre-
production models are given.

KiroueBble €/10Ba: IUIyH)KEPHOE 3aLleIICHHe, KHHEMAaTHYECKOE 3aMbIKaHHe.

Keywords: plunger engagement, kinematic connection.

C.29-31

VK 539.30

A. I1. Pvibakos, noKkTop (HU3UKO-MaTeMaTHIECKUX HaykK, npodeccop, [TepMmckuil HalMOHATBHBIA HCCIEI0BATENbCKUH TOMUTEX HIUECKHI
yauBepcutet (4. P. Rybakov, DSc (Physics and Mathematics), Professor, Perm National Research Polytechnic University)

H. H. Ky3bmun, KaHIUIaT TEXHUYECKUX HAyK, [IepMCKH BOCHHBII HHCTUTYT BHyTpeHHHX Boiick MBI P® (N. N. Kuzmin, PhD in Engi-
neering, Perm Military Institute of Russian Interior Ministry Troops)

A. B. Yepnozemyes, KaHAUIAT TEXHUYECKUX HAYK, JOLEHT, [lepMckuil BOCHHBII WHCTUTYT BHYTpeHHUX Bolck MBJ P® (4. V. Cher-
nozemtsev, PhD in Engineering, Associate Professor, Perm Military Institute of Russian Interior Ministry Troops)

MeTo0/10rHsi IPUMEHEHUsI PA3IHYHBIX Mo/eJieii TBEPAOro Tejla K OMMCAHUIO NMpolecca B3aNMOJeiiCTBHS yIapPHUKA U MaHeJH
oponexmniera (Methodology for Various Solids Models Application to Describe Interaction of Impactor and Armoured Waistcoat
Panel)

Paccmompenvr ocobennocmu yoapnoii aduabamer 6 obnacmu 0asneHull, cOOMeemcmeylouWux CKOpoCmu coyoapeHus 00 KUioMempa
6 cexyndy. Kaoicowiii yuacmok yoapnoii aduabamer 06ycinogiusaem bi60p Mooenu meepoozo mend.

Features of shock adiabate for impact velocity to 1 km/s have been considered. Each part of shock adiabate corresponds to a certain
solid model.

KiroueBble cj10Ba: yJIapHHK, TaHEIb OPOHEKHIIETA, ylapHas ajuadara, yrnpyras BoJHa, yIPyromiacTuueckas BOJIHa, THIPOAHHAMUYE-
CcKas BOJIHA.

Keywords: impactor, armoured waistcoat panel, shock adiabate, elastic wave, elastic-plastic wave, hydrodynamic wave.
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A. JI. Konviwes, acnupant, VxeBckuil rocyaapcTBEeHHbIH TexHuuecknii yHuBepcuteT umMenn M. T. Kamamnukosa (4. L. Konyshevv,
Post-graduate, Kalashnikov Izhevsk State Technical University)

K. A. Usanos, maructpant, M>keBCKkuid Tocy1apCTBEHHBIN TexHUYecknid yHIBepcuTeT nMeHH M. T. KanamuukoBa (K. 4. Ivanov, Mas-
ter’s Degree student, Kalashnikov Izhevsk State Technical University)



AHa/IN3 HANPS)KEHHO-1e()OPMUPOBAHHOIO COCTOSIHMS y3JIa 3alIMPAaHUsl PYXKbsl ¢ TOPH30HTAIBHO PACHOJI0KEHHBIMH CTBOJIAMH B
nporpammHoii cpene ProEngineer Mechanica (Analysis of Mode of Deformation for Side-by-Side Shotgun Locking Units by Means
of ProEngineer Mechanica Software)

Ipugoosimes pezynbmamol pacuema Ha RPOYHOCMb U HCECMKOCTb Y3108 3ANUPAHUS. OXOMHULBUX NEPELOMHBIX PYJiCell C 20PU30HMATb-
HbLM PACNONLOJICEHUEM CMBOIL08, OCHOBAHHBLE HA NOLYYEHHbIX IKCNEPUMEHMANLHLIM NYmeM OaHHbIX 00 UHEePYUOHHbIX HAZPY3KAX NpU bl-
cmpene. IIposodsimest cpasHumenvhvle paciemvl HANPSACeHHO-0ehOPMUPOBAHHO20 COCMOSHUSL DNEMEHMO8 V3108 3aNUPAHUs PA3IUYHOL
KOHCMPYKYUU.

The article is devoted to the calculation of locking unit strength of hunting side-by-side shotguns throughout contemporary CAD&CAE
systems using experimental data of inertia forces to operate on the unit. Relative rigidity and strength of different locking unit designs were
reviewed with economical and technological restrictions of serial production kept in mind.

KiioueBble cjioBa: opy)kue, HHEPIMOHHBIC HATPY3KH, OTAa4a, y3el 3alHpaHusl.

Keywords: firearm, inertia forces, recoil, locking unit.
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M. A. Yepnwix, Maructpant, VkeBckuil rocyaapcTBeHHbIH TexHudeckuil yHuBepcuter uMenn M. T. Kanamnukosa (M. A. Chernykh,
Master’s Degree student, Kalashnikov Izhevsk State Technical University)

U. b. Usanosa, kananaaT S)KOHOMUYECKUX HayK, VKeBCKui rocyaapcTBeHHBINH TexHnuecknid yauepcuteT umend M. T. Kanamnukosa
(I. B. Ivanova, PhD in Economics, Kalashnikov Izhevsk State Technical University)

MeTon OlleHKH HHHOBAIMOHHOTO MOTEHINAJIA MPOoeKTHBIX opranu3auuii (Method for Evaluation the Innovation Potential of De-
sign Organization)

Paccmompena npobrema oyenku uHHOBAYUOHHO20 NOMEHYUALA NPOEKMHOU OP2AHU3AYUL HA OCHOBe cucmembl nokasamenei. Ilepeyens
noxazameneti U UX 3HAYUMOCHb ONpedeneHbl MeMmoOOM IKCHepmHOo20 onpocd. Paspabomana mooens oyenKu, yKazauus HO OnpeoeneHuro
YACMHBIX NOKA3amenell U MemoouKa pacyema UHmMezpaibHo20 NOKA3amels.

The problem of evaluating the innovation potential of a design organization is considered on the basis of a system of characteristics. The
list of characteristics and their value are determined by the method of expert survey. The evaluation model, instructions on determining the
particular characteristics and technique of calculating the integrated index are developed.

KiroueBble cj10Ba: HHHOBAIWS, HHHOBAIIMOHHBIH TIOTEHIMAN, TPOCKTHASI OPTaHU3AaLIMs, OLICHKA.

Keywords: innovation, innovation potential, design organization, evaluation.

C.37-39

VJIK 338.242.2

P. M. Amunos, xkanquaat SKOHOMUYECKUX HayK, AoueHT, Capamyiabckuil nonmurexaudeckuid nHCTUTYT (¢uman) Vox['TY nmenn M. T.
Kanamaukosa (R. M. Yamilov, PhD in Economics, Associate Professor, Sarapul Polytechnic Institute (branch of) Kalashnikov Izhevsk State
Technical University)

MeToaunka onpeneenus npopuist norpedutesnsi (Method for Determining the Consumer Profile)

Paccmampusaemcs agmopckas memoouka onpedenenus npodpuis nompebumens, 0aemcs COOMBEMCmMYIOuUIl NOHAMUNUHBIL annapam.
Ipusooumcs nocrnedosamenbHOCMb OeUCMEUtl NO ONPeOeieHU0 NPOPUIL NOmpedumens.

The article discusses the author's method for determining the profile of the consumer. The appropriate conceptual apparatus is pre-
sented. The sequence of actions on determining the profile of the consumer is given.

KiioueBsble ciioBa: npoduib NOTpeOUTENsI, BODOHKA COCTABICHHS MPOQUIS MOTPeOUTENs, BHEIIHSS Cpeia TOTPeOUTeNs, KH3HEHHBIH
LUK TOTpeduTeNns, kKiaccuukanus norpedureneii, 6a3oBbii HAOOP IIEHHOCTEH.

Keywords: consumer profile, funnel for consumer profiles, external environment of the consumer, consumer life cycle, classification of
consumers, basic set of values.

YK 640.43

K. B. JKennosa, xannuiaT SKOHOMUYECKUX HayK, JOLEHT, keBckuil rocyaapcTBeHHbIH TexHudeckuil yHusepcuter umenu M. T. Ka-
namaukoBa (K. V. Zhelnova, PhD in Economics, Associate Professor, Kalashnikov Izhevsk State Technical University)

OueHkKa COCTOSIHUS POCCUICKOr0 PbIHKA 00IIECTBEHHOT0 MUTAHUS U BbljieJIeHHe OCHOBHBIX TeHIeHIUIl ero pa3BuTus Ha 2015—
2017 rr. (Assessment of the Condition of the Russian Market of Public Catering and Allocation of the Main Tendencies of Its Devel-
opment on 2015-2017)

Ilposedena oyenxa cocmoanUsa pocculiCko20 polHKa 00WeCm8eHHO20 NUMAHUL HA OCHO8E AHAU3A OAHHBIX N0 06beMy 060poma u Kolu-
yecmey 3a6edenull 00wecmeenHo20 numanus. Paccmompenuvt paxmopui, enusrowue Ha pazeumue npeonpusmuii 0OUecmeeHHo20 NUMAaHusl.
IIpedocmasnenvl 0cHo8HbIe MEHOCHYUY U NePCREKMUEbl PA38UMUs PbIHKA 0OujecmeenHo2o numanus Ha 2015-2017 ze.

The article presents the state assessment of the Russian market of public catering on the basis of analyzing the data on the volume of turn
and quantity of institutions of public catering. The factors influencing the development of catering establishments are considered. The main
tendencies and prospects of development of public catering market on 2015-2017 are presented.

KirioueBble cJI0Ba: PEIHOK OOIIECTBEHHOTO MTUTAHUSI, OL[CHKA COCTOSIHUSI, TEH/ICHIIUN Pa3BUTHs, IPOTHO3, CUCTEMA YIPABICHUS.

Keywords: market of public catering, state assessment, development tendency, forecast, control system.

YK 338/23

E. A. Ilonuwyk, TOKTOp S5KOHOMHYECKUX HAYK, JOLUEHT, M>keBCkuii rocyAapcTBeHHBIN TexHuueckuit yHuBepcuter umenu M. T. Kanam-
nukosa (E. A. Polischuk, Doctor of Economics, Associate Professor, Kalashnikov Izhevsk State Technical University)

A. B. Yeban, maructpanr, VkeBckuil rocyiapcTBeHHBIH TexHUuecknii yruBepcurer umMenn M. T. Kanamnukosa (4. V. Cheban, Mas-
ter’s Degree student, Kalashnikov Izhevsk State Technical University)

Teopusi 3KcTepHAJIUIL U ee IPaKTHYeCKOe NPUJIOKeHHe ISl IKoHOMUYeckoii npakTukH (Theory of Externalities and Its Practical
Application for Economic Practice)

Ananuzupyromes gHewHue 3¢pghexmul u ux GIUAHUE HA OesIMENTbHOCIb NPeOnpUAMuULL U OKpyscarowyio cpedy. Ompasxcaromes pasiuyHvie
MOYKU 3peHUst IKOHOMUCTNOB HA peuteHue NpodaeMbl BHEUWHUX DD Permos.

The article analyzes the external effects and their impact on businesses and the environment. The ways of solving the problem of exter-
nalities from various theoretical positions are offered.



KuroueBble ciioBa: BHelHHE 3G (EKThI, MTOJ0KHUTEIbHBIC H OTPULIATEIIBHBIC SKCTCPHAINH, TPAHCAKIIMOHHBIC U3/IEPIKKH, TOCYAaPCTBEH-
HOE peryIupoBaHue.

Keywords: externalities, positive and negative externalities, transaction costs, government regulation.

C. 45-47

VK 331.224

O. A. Ilepesowuxosa, Caparynbckuii nmomurexanaeckuit HHCTUTYT (¢umman) Vx['TY umenn M. T. Kanamnukosa (O. A. Perevosh-
chikova, Sarapul Polytechnic Institute (branch of) Kalashnikov Izhevsk State Technical University)

M. I 3acynsies, xKaHOAUIAT SKOHOMHUYECKUX Hayk, Borkuuckuit punman VDxI'TY nmenn M. T. Kanammnukosa (D. G. Zagulyaev, PhD in
Economics, Votkinsk branch of Kalashnikov Izhevsk State Technical University)

IpeuMyiecTBa M HEJOCTATKH MCIOJIb30BAHHUS PETHHIOBOI OLIEHKH TPY/JIa NPOM3BOACTBEHHBIX PAGOYMX /IJIsl HA3HAYEHHS HA/l-
0aBKH 3a npogeccuonanbHoe MactepcTBo (Advantages and Disadvantages of Using the Rating of Industrial Workers to Assign Al-
lowances for Professional Skills)

Paccmampueaiomesi ochogHble NpeUMywecmsea u HedOCMAamKu OYeHKU mpyoa npou3goocmeennvix pabouux. Coerana nonvslmka 0OKa-
3amb YenecoobpasHOCmy NPUMEHEHUS PellMUH20801 OYeHKU KaK Memood OYeHKU mpyod NepCcoHald Ha npeonpusmuu O HA3HAYeHus Hao-
basKu 3a npogeccuonarbHoe Macmepcmeo.

The article discusses the advantages and disadvantages of evaluating the efficiency of industrial workers. An attempt is made to prove
the feasibility of the rating as a method of evaluating the work of staff in the company to assign allowances for professional skills.

KiroueBble cji0Ba: pedTHHIOBasl OLICHKA, OLICHKA TPy/Ia epcoHaa, Hag0aBka 3a mpoecCHOHAIBHOE MacTePCTBO.

Keywords: rating, evaluation of the personnel work, allowance for professional skills.
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YK 69.003

H. JI. Tapanyxa, TOKTOp SKOHOMHYECKHX HayK, podeccop, VxeBckuii rocyjapcTBeHHbBIH TeXHUUecknii yauBepcuteT nMenn M. T. Ka-
namuukoBa (N. L. Taranukha, Doctor of Economics, Professor, Kalashnikov Izhevsk State Technical University)

A. A. Bbaiimemos, MarucTpaHT, MxeBckui rocyiapcTBeHHbIN TexHuueckuil yHuBepcuteT uMeHu M. T. KanamuukoBa (4. A. Baymetov,
Master’s Degree student, Kalashnikov Izhevsk State Technical University)

DopMHUpOBaHHe CHCTEMBbI OKA3aTe el OLeHKH Pe3yJbTATHBHOCTH PeCTPYKTYPH3ALMH cTpouTe bHOi opranu3anuu (Formation
of System of Indicators to Assess the Productivity of Restructuring the Construction Organization)

Packpvima cywHocms nonsmus «pecmpykmypuzayusy u chopmyauposansl no0Xoosl K OnpeoeieHur0 pe3yabmamueHOCmy pecmpykmy-
puzayuu nPeonpusimusl.

The article reveals the essence of the concept “restructuring”. Approaches to determination of productivity of the enterprise restructur-
ing are formulated.

KiroueBble clloBa: pecTpyKTypH3alys, PECTPYyKTypH3alMsl HMPEIIPHATHS, Pe3yIbTaTUBHOCTb, TEXHHKO-3KOHOMHYECKUE IMTOKa3aTeIH
(TOID).

Keywords: restructuring, restructuring of the enterprise, productivity, technical and economic indicators (TEI).
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YK 338.24

I'. B. Jlapuonos, KaHOAUIaT SKOHOMHYECKUX HAyK, MOCKOBCKHI FOCYJapCTBEHHBIN TeXHH4YecKni yHuBepcuteT nMenn H. O. baymana (G.
V. Larionov, PhD in Economics, Bauman Moscow State Technical University)

O. M. Illamanosa, kKaHAUAAT S3KOHOMUYECKUX HayK, JOLEHT, VKeBCcKui rocyiapcTBeHHbIH TexHuueckuii ynnsepcurer umenu M. T. Ka-
namHuKoBa (O. M. Shatalova, PhD in Economics, Associate Professor, Kalashnikov Izhevsk State Technical University)

JxoHoMHYeckue npodaemMbl Poccuu B cBete Berymiienusi B BTO (Economic Problems of Russia in View of Accession to WTO)

IIposeoden cpasnumenbuuvlil aHAIU3 POCCULICKOU IKOHOMUKU U 8e0YUUX IKOHOMUK Mupa 8 Konmexcme ecmynienus Poccuu 6 BTO. Bviss-
JIeHbl PaKmopuvl, He2AMUBHO GAUAIOUIUE HA POCCULICKYIO IKOHOMUKY U CHUdICAIOWUE ee NpUusiekamenbHoCms 015 uneecmopos. K uuciny maxux
gaxmopos asmopwl omnocam u unencmeo Poccuu ¢ BTO. [na yayuuwenus ungecmuyioHH020 KaumMama u pocma 3@@exmugnocmu 3KoHo-
MUKU HeoOX00UMa peanu3ayus KOMIAeKca mep.

The paper presents the comparative analysis of the Russian economy and leading economies of the world in a context of the Russia ac-
cession to WTO. The factors which influence the Russian economy negatively and lower its attractiveness to investors are revealed. The au-
thors enlist membership of Russia in WTO to the number of such factors. Implementation of a complex of measures is necessary to improve
the investment climate and increase the economy efficiency.

KuroueBble ¢j10Ba: KOHKYPEHTOCIOCOOHOCTH, BTO, MHBECTHIIMOHHBII KITUMAT, HHTETpalusl.

Keywords: competitiveness, WTO, investment climate, integration.
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VK 364 (045)

T. I'. Bonxoea, KaHAUAAT 3KOHOMHUUECKUX HayK, MokeBckuil rocyjapcTBeHHbIN TexHUdeckuit yHuBepcuteT umenn M. T. Kanamnukosa
(T. G. Volkova, PhD in Economics, Kalashnikov Izhevsk State Technical University)

JI. P. Myxamamounoea, MaTuCTpaHT, VkeBckuii TocyAapcTBEHHBINH TexHImYeckuil yHuBepcuteT nMeHn M. T. Kanammaukosa (L. R. Muk-
hamatdinova, Master’s Degree student, Kalashnikov Izhevsk State Technical University)

CospemeHHbIe IPod1eMbl MPoBeeHNs! meHcHoHHoi pepopmbl B P® (Modern Problems of Pension Reform in Russian Federation)

Paccmompenvi ocrnosnvie npobremel npogedenus nencuonnou pegpopmol 8 P®. Ilpoananuzuposanst H08068e0eHUs 8 NEHCUOHHOM 3AKO-
HoOamenvcmee, ecmynusuiue 6 cuny 6 2013 2., npedcmaegienvl NOCIEOCMBUs DMUX PehopM Ol MAN020 OusHeca u 05 HACENeHUs 6 YeIoM, d
makaice paccmompenvl 0CHosHvle usmenenus 2015 2.

This article describes the main challenges of pension reform in the Russian Federation. Innovations in pension legislation that entered
into force in 2013 are analyzed. Implications of these reforms for small businesses and the whole population are presented, the main changes
for the year 2015 are also considered.

KiroueBble cj10Ba: IEHCHOHHOE 00ecneueHne, HaKOIUICHHs, CTPaxoBasi 1 HAKOIMUTEIbHAs YACTH MCHCHH.

Keywords: pension provision, savings, insurance and funded part of the pension.
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VK 331.21

A. E. Llknses, xaHmuaaT 3KOHOMHUYECKHX HayK, Poccuiickuil skoHOMHueckuil yHuBepcureT umenu 1. B. IlnexanoBa, Mocksa (4. E.
Shklyaev, PhD in Economics, Plekhanov Russian University of Economics, Moscow)

MeTtonuueckue acneKThl eJIeHANPABIeHHOro ¢GopMHPOBAHUS KOPIOPATHBHBIX LEHHOCTEH M KOPNOPAaTHBHOH KYJAbTYpbI (Me-
thodical Aspects of Goal-Directed Forming the Corporate Values and Corporate Culture)

Paccmompenvl memoouueckue acneknmvl GopmMupo8arlis KOPROpamueHbIX YeHHOCmel, NOKA3AHO UX 6IUAHUE HA KOPROPAMUGHYIO KYlb-
mypy. Ommeuero, ymo cywecmeeHHblM HeOOCMAMKOM POCCUTICKO20 MEHEONCMEHMA ABNACMC s OMCYmemeue 3hQekmueHotl Kopnopamue-
HOUL Kynbmypul. IIpoananuzupoeanst NooXoobl, NpumeHsemble npu GopMUpoOSaHuu KOpROPAMUGHOU KyIbmypul U ee UsMeHeHUl.

The article deals with methodological aspects of forming the corporate values, their influence on corporate culture is shown. It is noted
that a significant drawback of Russian management is the lack of effective corporate culture. Approaches used in the formation of corporate
culture and its change are analyzed.

KiioueBble ¢JI0Ba: KOPIOpaTHBHAS KyJbTYpa, KOPIIOPATUBHBIC LEHHOCTH, HHCTPYMEHTHI KOPIIOPATHBHOI KYJIBTYpbI, H3MEHEHHs KOpIopa-
THBHOM KyJIBTYpBI, 9Tallbl IPOBE/ICHHS H3MCHEHNUH, yIPaBICHHE H3MECHEHUSMH KOPHOPATHBHOM KYJIBTYpPbI, KOPIOPATHBHAS HACHTHYHOCT.

Keywords: corporate culture, corporate values, tools of corporate culture, corporate culture change, stages of changes, corporate culture
change management, corporate identity.

C.57-59

VK 331.21

0. B. ®eoopos, xkaHOMOAT TEXHUYECKUX HAYK, M>KeBCKHMIA rocyaapcTBEHHBIH TexHHYeckuid yHuBepcuteT umenn M. T. Kamamnukosa
(Yu. V. Fedorov, PhD in Engineering, Kalashnikov Izhevsk State Technical University)

CoBpeMeHHbIE NMPOGJIeMbI OIJIATHI TPYAa pyKoBoauTeseii Ha kopnopaTuBHoM ypoBHe (Modern Problems of Remuneration of
Executives at the Corporate Level)

Onucanvl ocHosononazaouue nooxoovl K 8bl00py Oniamvl mpyoa pykogooumeneli Ha KOpnopamuerHom ypoene. Ha npumepe desmens-
HOCMU 3apyOedCHbIX PUPM PACKPLIBACMCS UX NPAKMUKA.

This article describes the basic approaches to the choice of remuneration of executives at the corporate level. Experience of these ap-
proaches application is revealed on the example of foreign companies activity.

KiroueBble cji0Ba: oriaTa TpyAa, PhIHOK TPYAa, KOPIIOPATHBHOE YIIPaBJICHHE.

Keywords: wages, labor market, corporate governance.
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VK 658.5(045)

O. B. Apeymkuna, V>xeBcknit rocynapcTBeHHBIN TexHmdeckui yruBepcuteT nmenn M. T. Kanamnaukosa (O. V. Argutkina, Kalashnikov
Izhevsk State Technical University)

Bepe:ximBoe nponssoacTeo B Poccun — BeiMbIce nin peanabHocTh? (Lean Production in Russia — Fiction or Reality?)

Paccmampusaemca ocnosnan kKonyenyus 6epexciueo2o npou3so0Ccmad, aHAIUSUPYIOMCs CIOHCHOCIU €20 BHEOPEHUs Ha OmeuecmeeH-
HbIX NPeOnpUAIMUAX.

This article considers the basic concept of Lean Production and analyzes the complexity of its implementation at the domestic enterprises.

KuroueBble ci10Ba: GepexIIHBOE MPOU3BOJICTBO, TPEANIPHATHE, TPOU3BOJICTBO.

Keywords: Lean Production, enterprise, production.

C. 62-63

VK 336.71

/. B. [lJunos, aciupant, ®uHaHCOBBI yHUBepcuteT npu [IpaBurensctBe Poccuiickoit dexepanun, Mocksa (D. V. Shchinov, Post-
graduate, Financial University under the Government of the Russian Federation, Moscow)

CoBpeMeHHasi CHTyanusi Ha r100aJbHOM pPbIHKe NMPOM3BOAHBIX (puHAHCOBBLIX HHCTpyMeHTOB (Modern Situation in the Global
Market of Financial Derivatives)

AHnanusupyemcs cumyayus ¢ pacmyuwumu 00bemMami Mop2oéau NPOU3E0OHbIMU QUHAHCOBBIMU UHCIPYMEHMAMU HA MUPOBOM (PUHAHCO-
60M poinke. A6mop daem peKomeHOayuy OOCMOUHO OYEeHUMb POlb NPOU3EOOHbIX UHCIPYMEHMOS 8 CMAOUNUZAYUY MUPOBO2O (PUHAHCOBO20 U
9KOHOMUUECKO20 NOPAOKA.

Derivatives are considered to play an important role in maintaining the global stability of world financial market with growing volumes of trade.
The author gives the recommendation to estimate adequately the role of derivatives in stabilization of the world financial and economic processes.

KuroueBble ciioBa: prHAHCOBBINA PHIHOK, TPOM3BOAHBIA HHCTPYMEHT, I€PUBATHBEI, OaHKH, OHpIKa.

Keywords: financial market, derivatives, banks, stock exchange.
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YK 327.56

T. B. Ilepmaxoeéa, MarucTpaHt, IkeBckuil rocyAapcTBeHHbIM TexHuueckuil yHuBepcureT umeHu M. T. Kanmamnukosa (7. V.
Permyakova, Master’s Degree student, Kalashnikov Izhevsk State Technical University)

P. B. @auizynnun, KaHAXAAT S)KOHOMHUECKHX HAyK, MkKeBcKkUii rocyaapcTBEHHbIH TexHHYeckuid yHuBepcuteT uMeHn M. T. Kanamnuko-
Ba (R. V. Faizullin, PhD in Economics, Kalashnikov Izhevsk State Technical University)

Ananu3 Biusinus cankumii CIIA n EC Ha pa3pa0oTky HOBbIX HeTHBIX MecTOpO:xkIeHUil B Poccuu u myTH pemenusi npoo.ie-
MbI (Analysis of the US and EU Sanctions Affection on New Oil Fields Development in Russia and Ways of Solving the Problem)

Hccneoosanue nanpasneno na usyuenue co8pemeHHol NOIUMUIecKol CUmyayuy 8 Mupe u Ha mo, Kak oHa NOGIUsANA HA HePMAHYIO nPO-
mvtunennocms. Cankyuu CIIA u EC nanpaenenvt na 3anpem 6603a Hegpmsnoco obopyoosanus 6 Poccuro, umo noenekno 3a coboi neea-
mueHble nocredcmeus. bes nosetiuie2o npomuicio602o0 000py006anUs CIMAHOBUMCA MeHee IPDEKMUSHLIM 0CBOEHUE MECMOPOIHCOeHUll Hed-
MU @ MANCENbIX NPUPOOHBIX YCILOGUSIX.

The research is directed on studying the modern political situation in the world and how it affected the oil industry. The US and EU
sanctions are directed on the ban of oil equipment import to Russia that has caused negative consequences. The development of oil fields in
heavy environment is becoming less effective without the newest trade equipment.

KnioueBrble cii0Ba: caHkiuy, HepTsiHOE 000PYHOBAHHE, MECTOPOXKICHUSL.

Keywords: sanctions, oil equipment, oil fields.
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YK 338.49

E. IO. 3n06una, xanaguoaT 5JKOHOMHYECKUX HAyK, NOLEHT, VKeBckuil rocymapcTBeHHbI TexHnueckuid ynuBepcurer umenn M. T. Ka-
nauraukoBa (E. Yu. Zlobina, PhD in Economics, Associate Professor, Kalashnikov Izhevsk State Technical University)

M. M. Omapos, BOKTOp SKOHOMHYECKHX HaykK, npodeccop, HoBropoackuii rocyjapcTBEHHBIH YHHBEPCUTET MMEHH SpocnaBa Mynporo
(M. M. Omarov, Doctor of Economics, Professor, Yaroslav-the-Wise Novgorod State University)

HudpacTpyKkTypa Maa0ro npeInpuHAMAaTe]bCTBA: TeOpeTHYeCKHe OCHOBBI hopMupoBaHus U npakTuka passutus (Infrastruc-
ture of Small Business: Theoretical Bases of Formation and Practice of Development)

Oxapaxmepus06amnbl OCHOBHbIE Meopemuieckue N00X00bl K UCCIe008AHUI0 UHPPACMPYKIMYPbL MATO20 NPeonpuHumMamenscmea. Asmopamu
NPOAHATUIUPOBAH MUPOBOLL ONbBIM POPMUPOSAHUA UHPPACIMPYKIYPHOT HOOOEPHCKU CYOBLEKMOE MANO20 NPEONPUHUMAMETbCMEA U 000CHOBANbL
npakmuiecKue HanpasieHs ee COBePUEHCME08aAHU.

In the article the main theoretical approaches to research of small business infrastructure are characterized. Authors analyzed the world
experience of forming the infrastructure support of small business objects and practical directions of its improvement are proved.

KitoueBble cj10Ba: Majoe NpeAIpHHUMATENBCTBO, HHPPACTPYKTYpa Maoro NpeapHHHIMATEIbCTBA.

Keywords: small business, infrastructure of small business.
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SJIEKTPOHUKA, UBMEPUTEJ/IbHASA TEXHUKA, PATUOTEXHUKA U CBA3b

YK 621.391.1

M. A. Bospuwunos, KaHAUIAT TEXHUUYECKUX HayK, V>KEeBCKUI rocynapcTBeHHBIN TexHU4Yeckuil yHuBepcureT umenu M. T. Kanamnukosa
(M. A. Boyarshinov, PhD in Engineering, Kalashnikov Izhevsk State Technical University)

B. B. Xeopenkos, TOKTOp TeXHHYECKNX HayK, V>KeBCKUH rocyapcTBEeHHBIN TexHH4IecKuid yHuBepcuteT nmMeHd M. T. Kananraukosa (V.
V. Khvorenkov, DSc in Engineering, Kalashnikov Izhevsk State Technical University)

M. IO. Bacunves, N>xeBCKHiA TOCYIapCTBCHHBIN TeXHHUecKuid yHIBepcuTeT uMeHn M. T. Kanamuukosa (M. Yu. Vasiliev, Kalashnikov
Izhevsk State Technical University)

I1. B. Kapasaes, aciupant, V>keBckuid Tocy1apCTBEHHBIN TexHuUecKui yauBepcuteT umMenn M. T. Kanamnukosa (P. V. Karavaev, Post-
graduate, Kalashnikov Izhevsk State Technical University)

IlocTpoenne MoayJiell TUCTAHUMOHHOTO ynmpaBjeHUs M aHaau3 uX xapaktepuctuk (Design Modules of Remote Control And
Analysis of Their Characteristics)

PaccMoTpeHBI BOIIPOCH! ITOCTPOSHNUS YCTPOHUCTB yIaJICHHOTO YIIPaBICHUs pajrocTaHnueil. [IpuBeneHsl pe3ynbTaThl NCIBITaHUN pa3pado-
TaHHBIX MaKeTOB.

In this paper we consider problems of constructing the devices of remote control of radio station. Results of tests of the designed models
are given.

KnrodeBble cj10Ba: TUCTaHIMOHHOE YIPABIEHHUE, PaJUOCTAHIINS, BEPOSATHOCTD OMINOKHU, PaANOKaHaN, UCIIBITAHNUSL.

Keywords: remote control, radio station, probability of error, radio channel, testing.
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E. JI. Makxwaxkos, Capamynbckuii noautexandecknii mHCTUTyT (Qrumman) Wok['TY umenn M. T. Kanamnwkosa (E. D. Makshakov,
Sarapul Polytechnic Institute (branch of) Kalashnikov Izhevsk State Technical University)

FO. I'. ITookun, MOKTOp TeXHUYECKHX Hayk, mpodeccop, Capamyiabckuil nonutexHudeckuii HHCTUTYT (punan) Voxk['TY umenun M. T.
Kanamuukosa (Yu. G. Podkin, DSc in Engineering, Professor, Sarapul Polytechnic Institute (branch of) Kalashnikov Izhevsk State Technical
University)

Cnocod MOHMTOPHHIa MOTOPHBIX MaceJI M0 IKBUBAJEHTHBIM pPeJIaKCAIIMOHHBIM YJIeKTpuIecKHM xapaktepuctukam (Method of
Monitoring the Engine Oil by Equivalent Electrical Relaxation Specifications)

Paspaboman cnoco6 ousivkomempuiecko2o MoHumopunea momopuuix macen (MM), ocrosanHbill HA USMEHEHUU UX DKEUBATIEHNHBIX PElaK-
cayuonubix anexmpuueckux xapakmepucmuk (QP2X). Ilokazano, umo 01a nogvblueHus: moYHoCmu QuKcayuy npedeibHo 0ONYCmumMo20 usMeHe-
HUs 9KCHLyamayuoHHux ceoticme MM neobxooumo 6 npoyecce sKchiyamayuu 08ueamens, KOKMpPOIUPOBAMb OMHOCUMENbHbIE USMEHEHUs IKEU-
BANEHIMHBIX INEKMPUYECKUX CONPOMUBTEHUSA U eMKOCINU U HA OCHO8E AHATU3A IMUX OAHHBIX NPUHUMAMb peuieHue 0 KOHOuyuoHHocmu. Beeden
UHmMeSPaANbHbLIL NAPAMemp, OMPAXCAIOWUL OUHAMUKY CIMAPEHUs. MACIA 6 Npoyecce e20 IKCHayamayuu — cmenens oecmpykmypuszayuu D. Pas-
Paboman anzopumm RPUHAIMUS peteHus 0 KOHOUYUOHHOCIU HA OCHO8e AHANU3A XAPAKMEPUCUK 0eCPYKIYPUayuiL.

A method of monitoring of dielcometric engine oils (EO) has been developed on the ground of changes in their equivalent relaxation
electrical characteristics (EREC). It is shown that to improve the accuracy of fixing the maximum permissible changes in operating proper-
ties of EO it is necessary to control relative changes of equivalent electrical resistance and capacitance while in operation of the engine and
to make a decision on meeting the quality based on the analysis of these data. Integral parameter, which reflects the dynamics of oil ageing
(decomposition) during its operation — the degree of destructurization D — has been introduced. Decision-making algorithm on meeting the
quality based on the analysis of the characteristics of destructurization has been developed.

KiioueBble ¢jI0Ba: MOTOPHOE Macyo, TUAIEKTPHUIECcKas IPOHUIIAEMOCTb, y/IeIbHOE CONMPOTHBIICHHE, SKBUBAJICHTHBIC PEAKCAI[HOHHbBIC
9NIEKTPUYECKHE XapaKTEPUCTUKHU, CTENICHb JeCTPYKTYPHU3AIMH, KOHAUIMOHHOCTh, MOHHUTOPHHT.

Keywords: engine oil, dielectric permittivity, specific resistance, equivalent relaxation electrical characteristics, degree of destructuriza-
tion, quality, monitoring.

C.74-77

YK 539.149

A. A. Knoukos, KaHOUIaT TEXHUYECKUX HAYK, JOLEHT, PA3aHCKMIA TOCyAapCTBEHHBIA paguoOTeXHUUECKui yHuBepeutert (4. Ya. Klochkov,
PhD in Engineering, Associate Professor, Ryazan State Radio Engineering University)

A. Y. Kopuynog, TOKTOp TEXHHYECKHAX HayK, mpodeccop, VkeBckuil Tocy1apCcTBEHHBIN TeXHUYeCKui yHuBepcuteT nMeHn M. T. Ka-
namHuKoBa (4. 1. Korshunov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

C. I" Emenvanog, TOKTOp TEXHUYECKHX Hayk, mpogeccop, FOro-3amanuslii rocynapcrBennslii yausepeurer, Kypek (S. G. Emelyanov,
DSc in Engineering, Professor, Southwest State University)



C. A. bamypxun, Ps3anckuil rocyaapcTBeHHBIN pauoTexHudeckuii yansepeuter (S. A. Baturkin, Ryazan State Radio Engineering Uni-
versity)

ToxoBble XapakTepHCTHKH (Pa30BBIX IEPEX0/10B HEYNOPSI0UEHHOT0 NOJIYyNpoBoAHuKa cTPYKTYpbl GST225 (Current Character-
istics of Phase Transitions in Disordered Semiconductor with GST225 Structure)

IIpogedero uucienHoe Mooenuposane Heneeupogantoll u necupogantoll cmpykmyp GST225 6 amopgrom u Kpucmaniuueckom cocmosHu-
sx. Buviagneno enusHue npumeceil Ha mokosvle xapakmepucmuku XCII. TTocmpoenbl 3a6ucumocmu nopo2o6020 HANPpANCeHus hazo6020 nepexo-
0a 8 06pPaA3YaAX NPU UBSMEHEHUAX MOKA, WIUPUHBL 3ANPEUEHHOT 30HbL U MEMNEePAnypbl.

The paper presents the numerical simulation of non-alloy and alloy GST225 structures in the amorphous and crystalline states. The in-
fluence of impurities on the current characteristics of CGS is revealed. The dependences are obtained for the threshold voltage of the phase
transition in the samples when the current, the band gap and temperature are varied.

KiroueBble cj10Ba: HEYNOPSJIOYCHHbIC IOTYNPOBOJIHUKH, (Da30Basi MaMATh, XaJIbKOICHHIHBIC CTEKIOOOpasHbIC MOJIYHPOBOIHUKH,
yIpaBJieHHEe CBOWCTBAMH MaTEPHANIOB, JICTHPOBAHHE, HAHOPA3MEPHBIC IUICHKH, HAaHOAJIEKTPOHHUKA.

Keywords: disordered semiconductors, phase memory, chalcogenide glassy semiconductors, control of material properties, alloying,
nanoscale films, nanoelectronics.

C.77-79

YK 519.254:658.562.3: 504.064.36

X. LI Xycceiin, acnupanT, ANTaiCKUi TOCyIapcTBEHHbIH TexHu4YecKuid yHuBepcutet umenu U. U. Iomsynosa, bapuayn (H. Sh. Hus-
sein, Post-graduate, Altai State Technical University n.a. I. I. Polzunov, Barnaul)

A. I'. Axynun, DOKTOp TEXHHYECKUX HayK, mpodeccop, ANTalCKUI ToCyAapCcTBEHHBIN TeXHUUecKuil yHuBepcuteT umenu U. U. [omsy-
HoBa, bapHayn (4. G. Yakunin, DSc in Engineering, Professor, Altai State Technical University n.a. 1. I. Polzunov, Barnaul)

MeToab! BbISIBJIEHUS AaHOMAJIUH MPH KOHTPOJe THHAMHYECKHX NMPOIeCCOB MPUPOAHBIX U TeXHOTeHHBIX 00bekToB (Methods for
Detection of Anomalies in Control of Dynamic Processes in Natural and Industrial Objects)

Konkpemusupyemcs nonamue «aHOMANUAY NPUMEHUMENbHO K 3A0a4am KOHMPOIA NPOYeccos, NPOMeKaowux 6 NPUPOOHbIX U MEXHO2EHHbIX
obvexmax. IIpueooumcs Knaccu@urayus aHomMauil no Xapakmepy ux nposeieHus 6 unopmamusnom cuenane. Ilpeonazaiomes aneopummeol
0151 OOHAPYHCEHUA PAZTUHBIX AHOMANUTL HA OCHO8E NAMMEPHOB (YOPMbL U KOHIMPOIISL OMKIOHEHUTl OM MPeHOd.

The article specifies the notion of “anomaly” in relation to the tasks of controlling the processes occurring in natural and industrial ob-
Jjects. Classification of anomalies on the nature of their appearance in an informative signal is given. Algorithms are proposed to detect vari-
ous anomalies based on form patterns and control of deviations from the trend.

KnioueBble cj10Ba: HEITATHBIC CUTYAINU, CHCTEMBI KOHTPOJISI 1 MOHUTOPUHTA, aITOPUTMBI 00Pa0OTKH CUTHAJIOB, TATTEPHBI (POPMEL.

Keywords: emergency situations, control and monitoring systems, signal processing algorithms, form and behavior patterns.

C.79-83

VJIK 528.8.04:528.88

M. A. Axynun, acnupant, AnTaiickuii TocyqapcTBeHHbINH yHuBepeutet, bapuayn (M. A. Yakunin, Post-graduate, Altai State University,
Barnaul)

Pemenne 3aga4 KOHTPOJIsI PaAHAIMHHOrO 0aJaHca MOACTUIIAIONIEl TOBEPXHOCTH HA OCHOBe crieKTpaabHoro noaxoaa (Control of
Surface Radiation Budget Using Spectral Approach)

IIpeocmasnen memoo pewenus 3a0ay KOHMPOs paouayuonHozo bananca noocmunaroweii nosepxnocmu (I1I1), ocnosannulil na npumene-
HUU CNEKMPAnbHO20 n00x00a u peanuzosanuwiil ¢ nomowwio MODTRAN. Ilpugedenvi npocmvie peuteHus, no38osoujue no OAHHbIM CHYMHUKO-
6020 MOHUMOPUH2A ONEPAMUBHO PACCHUMBIBANb YX00sujee UsyueHue u e2o Cnekmp Ha gepxueli epanuye ammocpepwvi (BI'A) u anvbeoo I111.

A new method for solving a number of problems related to the study of the radiation budget of the Earth based on MODTRAN and spec-
tral approach is presented. Simple solutions are given that allow to calculate the upward energy flux and its spectrum at the top of atmos-
phere, and to retrieve spectral albedo of the surface.

KuroueBble cjI0Ba: CIIEKTpaBHBIA OIX0I, anbdeno noactmnaromeit mosepxnoctu, MODTRAN, criekrpopaanomerp MODIS.

Keywords: spectral method, surface albedo, MODTRAN, spectroradiometer MODIS.

C. 83-84

YIPABJIEHUE, BBIYUCJIUTEJIbHAS TEXHUKA U HHOOPMATHUKA

VK 656.13

/1. B. Kanckuil, KaHIUIaT TEXHUYECKUX HayK, JIOLCHT, benopycckuii HaloHabHbIA TeXHUYeCKui yHuBepcureT, punuan BHTY «Hayu-
HO-HCcIenoBaTenbekas 9acTb», Munck (D. V. Kapsky, PhD in Engineering, Associate Professor, Research Center, Belarusian National
Technical University (BNTU), Minsk)

Onpeaenenne 3KOHOMHYECKUX NMOTepb NMPU MPHMEHEHHH HCKYCCTBEHHBIX HEPOBHOCTeH B 30He HeperyJMpyeMbIX IelleXoJHbIX
nepexooB (Definition of Economic Losses in Applying Speed Humps in Zone of Unregulated Pedestrian Crosswalks)

Coszoana memoouxa onpeodenenus IKOHOMUYECKUX NOMePb HA UCKYCCMEEHHbIX HEPOBHOCHIAX, NO3BONAIOWAS OYEHUMb COBOKYNHbIE NO-
mepu u 3¢hgexmusnocms npumenenus pewenuii. Paccmompena yenecoobpasHocmb peanusayuu UHbLX, HedCenu UCKYCCMEEHHAs Hepos-
Hocmb, Meponpuamuil. [ansl pekomenoayuu no NPUMEHeHUI0 UCKYCCIMEEHHbIX HepOGHOCMEIL.

A technique is developed, intended to determine the economic losses in road traffic speed humps, allowing to assess total losses and ef-
fectiveness of decisions applied. Expediency of applying other activities rather than speed humps is considered. Recommendations on apply-
ing the speed humps are given.

KioueBble ¢j10Ba: HCKyCCTBEHHbBIE HEPOBHOCTH, 3 (PEKTHBHOCTH, SKOHOMUIECKHE ITOTEPH.

Keywords: speed humps, efficiency, economic losses.

C. 85-88

YK 004.588

C. A. Cenunos, maructpant, VbkeBckuil rocynapcTBeHHbIil TexHuueckuil yHuepcuteT umend M. T. Kamamnukosa (S. A. Senilov,
Master’s Degree student, Kalashnikov Izhevsk State Technical University)

10. B. lllubanosa, acnupant, VbxeBckuii TOCYIapCcTBEHHBIH TexHUUeckuid yHuBepcuteT uMern M. T. Kanammuukosa (Yu. V. Shibanova,
Post-graduate, Kalashnikov Izhevsk State Technical University)

Pa3paoTka 1 3xcnepuMeHTANIbLHOE HccleJoBaHe HHGOPMALMOHHONH TeXHOIOIMH TUCTAHIHOHHOIO 00y4YeHHsl BhICIIeii MaTeMa-
THKe (Development and Experimental Research of Information Technologies of Higher Mathematics Distance Learning)



IIpeonazaemcs memoouxa OUCMAHYUOKHO20 00YUeHs ebicuiell Mamemamuke — Kypc 6 cucmeme Moodle co ecmpoennbim 6 He2o asmomamute-
cKkum pewamenem saoad. Cucmema CLysHcum yeau nobIueHUs dPHexmusHoCmu u Kawecmea OUCMAHYUOHHO20 00YHeH s Bbicuiel Mamemamuke.

The methodology of higher mathematics distance learning, including Moodle course with a built-in automatic tasks solver, is described.
The system is intended to raise the efficiency and quality of higher math distance learning.

Kurouesnble cioBa: Moodle, Ultimate Math Solver, aucraniponHoe o0y4eHue, Kypc, 3a1aHusl.

Keywords: Moodle, Ultimate Math Solver, distance learning, course, tasks.

C. 89-90

YK 658.382

P. O. lllaopun, xanouoaT TEXHUYECKUX HAYK, HOLEHT, V>KeBCKHUI rocynapCcTBeHHBIN TexHuuecknid yHuBepcuteT umeHn M. T. Kamami-
uukoBa (R. O. Shadrin, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

b. B. Cesacmusanog, TOKTOp TEXHHUYECKHUX HayK, Ipodeccop, VkeBckuil rocyjapcTBeHHBIH TexHuueckmid yauBepcuteT umeHu M. T. Ka-
namHuKoBa (B. V. Sevastyanov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

E. b. Jlucuna, xanauaaT TEXHUUYECKUX HAyK, JOLEHT, V>keBCKU rocy1apcTBeHHBIN TexHUUYecKuil yHuBepcureT umenu M. T. Kanamau-
xoBa (E. B. Lisina, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

K. B. I'achuxoe, KanauaaT MEIUIMHCKUX HayK, NOLEHT, VxxeBckuil rocyrapcTBeHHbl TexHudeckuil yausepcuter umend M. T. Kanam-
nukoBa (K. V. Gasnikov, PhD in Medicine, Associate Professor, Kalashnikov Izhevsk State Technical University)

PerpeccuonHblii aHaM3 B IPOrHO3MPOBAaHMM K03 GULMEHTa YaCTOThl HECYACTHBIX ciay4yaeB 1o Yamyprckoii Pecny6iuke (Re-
gression Analysis in Forecasting the Accident Frequency Rate in the Udmurt Republic)

Paspabomansr mamemamuueckue Mooenu npoeHO3UPOBAHUs noKasamesneli npousgo0CmMeeHHo20 mpasmamusma 8 Yomypmckou Pecnyb6nuxe.

Mathematical models of forecasting indicators of industrial injuries in the Udmurt Republic are developed.

KnioueBble cji0Ba: oxpaHa Tpy/ia, peTPECCHOHHBII aHAIN3, IPOTHO3UPOBAHIE IIPOM3BOICTBEHHOTO TPaBMaTH3Ma.

Keywords: labor safety, regression analysis, forecasting of industrial injuries.

C.90-93

VJIK 528.85:517.44

A. U. Hasmymounosa, acniupant, Ousuko-rexuuueckuit uactutyt YpO PAH, WMxesck (4. I Nazmutdinova, Post-graduate, Physical
Technical Institute of Russian Academy of Sciences, Ural Branch, Izhevsk)

B. H Munuy, xanauaat TexHHYeCKUX Hayk, Om3nuko-rexandeckuid HHCTUTYT YpO PAH, Wxesck (V. N. Milich, PhD in Engineering,
Physical Technical Institute of Russian Academy of Sciences, Ural Branch, Izhevsk)

HcciieqoBanue NPU3HAKOB, MOCTPOEHHBIX HA OCHOBE BelBJIETOB, IPH ONpeIeIeHHH XapaKTEPUCTUK JIeCHOil PacTHTEeJbHOCTH O
pe3yabTatam kocmudeckoii cbeMkn (Features Based on the Wavelet-Transform to Determine the Characteristics of Forest Vegeta-
tion Using Satellite Multispectral Images)

IIpeocmasnensvl pesyivsmamol Kiaccu@urxayuu 00beKmog 1eCHO pacmumenbHOCMU N0 MAKUM OUODU3ULECKUM XAPAKMEPUCMUKAM, KAK
cocmas u gospacm. Hcnonvsyemes Kiaccu@urkamop MuHUManoHo2o paccmosnus. OchogHoe sHumanue yoensiemcs dghgekmugnotl cucmeme
npusnakos. Knaccugpukayuonnvie npusnaxu 6 OaGHHOU pabome CMpoamcs ¢ UCNOIb308aHUeM gelignem-npeobpasosanus. Ilonyuenst pesynb-
mamoi, NOOMBEPAHCOAIOUWUE NPEUMYIECTIBA BELIBNIENO8 NPU AHAUZE KOCMUYECKUX CHUMKOS U 3heKMUBHOCHb NPedCmasieHHO20 Memood.

This paper presents results of the forest vegetation classification on such biophysical characteristics as consist and age. Minimum dis-
tance classifier is used in this work. The focus is on the effective system of features. Classification features are constructed using wavelets.
Results confirming the advantages of wavelets in the analysis of satellite images and the effectiveness of the method are presented.

KiioueBble cjI0Ba: MHOTO30HAJIbHBIE CHUMKH, KiacCH(HKAIMs, BEeHBIET-peoOpa3oBaHNe, pacTHTENIbHBIE MOKPOBBI, OHodu3nueckne
XapaKTePUCTUKH.

Keywords: multispectral images, classification, wavelet transform, forest vegetation.

C. 94-95

VIIK 004.83

FO. B. Huxonaesa, actimpant, VxeBckuit TocyJapcTBeHHBIH TexHn4eckuil yHuBepcuteT nMenn M. T. Kanamnuukosa (Yu. V. Nikolaeva,
Post-graduate, Kalashnikov Izhevsk State Technical University)

Kpurtepun Bbi6opa apXuTeKTyphbl HEHPOHHOI ceTH /ISl NPOrHO3HPOBaHus (puHaHCOBBIX PIHKOB (Criteria for Choosing the Ar-
chitecture of Neural Network of Forecasting Financial Markets)

Paccmampusaemcs mno2oobpasue Hetipocemeswix NpUioiCceruil i nPoSHOIUPOBAHUsS YUHAHCOBbIX pbinKko8. Hccredyemces s¢hdexmus-
HOCMb pA3IUUHBIX CROCOD06 8bI60PA APXUMEKNMYPbL HEUPOHHOU cemu U ee napamempos. IIpedcmasnenvl pesyibmanmvi CPABHUMENLHOZO
ananusa cnocobos nob308amenbCKoll HACMPOUKY NApAMempo8 HeUpOHHOU Cemu U HayYHbIX MEMOo008.

The article discusses a variety of neural network applications for forecasting financial markets. The effectiveness of different ways of
choosing the architecture of the neural network and its parameters is researched. The results are given for the comparative analysis of
methods of user settings for the neural network parameters and scientific methods.

KnioueBble cji0Ba: HelipoHHAs CETh, aPXUTEKTypa HEHPOHHOH CEeTH, IMapaMeTpsl HEHPOHHOH CeTH, HeHPOCeTEeBbIE PHII0KEHHSI.

Keywords: neural network, neural network architecture, parameters of the neural network, neural network applications.

C.96-97

YK 004.023

E. A. Cyuxoea, actimpant, eBckuii TocyJapcTBEHHBIH TexHnueckuil yHuBepcuteT nmeHn M. T. Kanamnuukosa (E. 4. Suchkova, Post-
graduate, Kalashnikov Izhevsk State Technical University)

YrnpaBienue KOHTPAKTAIMOHHBIMH PHCKAMHU NPH 3aKynke ofopyaoBaHusi B HedTerasopoii orpacau (Risk Management of
Equipment Purchasing in Oil and Gas Industry)

Cmambsa nocéawena ynpasieHuio puckamu, 603HUKAIOWUMU NPy nposedenuu 3aKkynouHo2o npoyecca. Boicokas cmoumocms 0bopyoosa-
HUA 8 Heghmedobvisailoujell ompaciu 0OycI08aUBAe HEOOXOOUMOCHb POPMUPOBAHUS 2PDAMOMHOL CIpAme2ull 8 OMHOUEHUU PUCKOS.

This paper is devoted to management of risks, which are appearing in procurement process. High cost of equipment in the oil industry
explains importance of development of competent risk strategy.

KnioueBble cji0Ba: BEIOOD ITOCTAaBIINKA, YIPABICHUE PUCKAMH, HE(TEra30Basi OTPacib.

Keywords: risk management, oil and gas industry, supplier selection.

C. 98-99



YK 378 (045)

M. M. I'opoxos, nokTop pu3nKo-MaTeMaTHYECKUX HaAyK, npodeccop, keBckuil rocy1apcTBEHHbBIH TEXHUUSCKUI YHUBEPCUTET UMEHH
M. T. Kanamnukosa (M. M. Gorokhov, DSc (Physics and Mathematics), Professor, Kalashnikov Izhevsk State Technical University)

. A. [lepegedenyes, aciimpant, V>KeBCKHiA TOCYAapCcTBEHHBIH TexHUYeckuii yHuBepcuTeT umeHn M. T. Kanamnaunkosa (D. 4. Pereve-
dentsev, Post-graduate, Kalashnikov Izhevsk State Technical University)

HndopMannoHHO-aHAIUTHYECKOE 00ecIedyeHHe MPoLecca KOMMEPUHAIN3ANUH Pe3yJIbTATOB HAYYHOI JesiTeIbHOCTH YHUBEPCH-
Tera (Information-Analytical Support of Results Commercialization Process for University Scientific Activity)

Cmamus noceswena paseumuio mexHoI02uy KOMMEPYUATU3AYUY pe3yabmamos HAYYHO-UCCIe008AMENbCKOU 0esmeNbHOCIU YHUBEPCU-
mema ¢ OCHO60U HA COBPEMEHHbIX NOOX00AX K YNPABIEHUIO NPOEKMAMU C UCNONb30BAHUEM 8 UHHOBAYUOHHOU 0esSMEeNbHOCU HAYYHO20 VY-
pedrcoerus cucmemuvl NOOOePHCKU npunamus peutenuit u mexunonozuu OLAP-ananusa.

The article is devoted to developing the technology of commercialization of the University scientific-research activity results based on
contemporary approaches to projects management with application of a scientific institution of the decision support system and technology
of OLAP-analysis in innovation activity.

KiroueBble cjioBa: HHQOPMALOHHO-aHAIMTHYECKAs CHCTEMa, YIIpaBICHHE Hay4HbIMU IpoektaMu, OLAP-aHanus, cucremMa moiepik-
KH{ TIPHHSATHUS PEIIeHNH, HHPPpacTPYKTypa HHHOBAI[OHHOH e TeIbHOCTH.

Keywords: information-analytical system, management of scientific projects, OLAP-analysis, decision support system, innovation infra-
structure.

C.99-102

YK 004.9:656

A. U. ®apagonos, acnmpanrt, VkeBckuil rocyjapcTBeHHbIH TexHrmdecknil yHIBepeuTeT uMeHu M. T. Kamamnukosa (4. 1. Farafonov,
Post-graduate, Kalashnikov Izhevsk State Technical University)

Pa3paGoTka cucTeMBbl aBTOMAaTHYECKOT0 T€OKOANPOBAHNUs B TpaHcnopTHOH kommannu (Development of Automatic Geocoding in
Transportation Company)

Paccmompenul ocrhognvie npobremvl pabomsl ¢ KApmamit 8 pOCCUUCKUX MPAHCNOPMHBIX Komnanusx. TIpeonoscena cmpykmypa xpane-
HUsA aopecos 06veKmog ¢ yuemom obujecmeennvix mecm. Paspabomana cmpykmypa cucmemvl, noooepocusaroweti pabomy ¢ aopecamit u
nosgonaujeli No1b308amMbCsl PANULHLIMY UCOYHUKAMU OanHbIX. Paccmompensl anecopummet 06pabomxu npocmpancmeenbix OaHHBbIX.

This article describes the main problems with the maps in Russian transport companies. The structure of storing object addresses with
account of public places is proposed. The structure of the system is developed, allowing to work with addresses and to use different data
sources. Algorithms of spatial data processing are considered.

KiioueBble c10Ba: reokoJUPOBaHME, IOTHOTEKCTOBEIH MOKCK, KJIACTEPU3AIHsl TOUEK, IPOCTPAHCTBEHHBIH HHIEKC, QIIIBTPANs aJpecoB.

Keywords: geocoding, full text search, clustering, spatial index, address filtering.

C. 103-105

VK 004.932.7 + 621.397

A. B. Camoxsanos, KaHOIUIAT TEXHUUECKUX HayK, VKeBCKHI rOCyaapcTBEHHBIH TexHHUecknid yHuBepcuteT uMeHd M. T. Kanamuukosa
(4. V. Samokhvalov, PhD in Engineering, Kalashnikov Izhevsk State Technical University)

Komnpeccusi KOHTYPHOTO H KOTHPOBaHHe MAaCKHPOBaHHOT0 n3o0pa:kenuii (Contour Image Compression and Masked Image Coding)

Paccmompenvr smanvl komnpeccuu KOHMypHO20 u300padcenus u IPHekmueno20 KoOUPOGAHUS MACKUPOBAKHO20 U300PadlCeHUs O
danvHelue2o e2o coicamus. [Ipogeden sKcnepumMenm, HANPAasieHHvlll Ha onpedeieHue Hauboee IPHeKkmueHo20 cCmanoapma Os CoHCamus
KOHMYypHO20 usobpaxcenus (macku). Cpedu cmanoapmos, OpUESHMUPOBAHHBIX HA CHCAMUE OBYXYDOSHESbIX U0OPAXHCEH U, yHule 8ce20 npu
KOMApeccuu KOHMypHuix u3o0pasicenuii nposisun cebs cmanoapm JBIG, on makdce obowen ece yHugepcanibhvle CMAHOAPMbL CHCAMUSL.
Ilpeonazaemulii memood KOHMYpHO20 Cocamust Hauboree dhexmuser Ha HUSKOUACTOMHBIX U30OPANCEHUAX (C bOTLUUMU 0OIACTNAMU MATO-
20 U3MEHEHUs MOHA).

The article describes the stages of contour image compression and efficient masked image encoding for its further compression. The ex-
periment is carried out aimed at determining the most effective standard for contour image (mask) compression. It can be stated that stan-
dard JBIG proved to be the best among the standards oriented on compression of binary images. This standard also was the best among all
universal compression standards. The proposed method of contour compression is the most effective for low-frequency images (with large
areas of small changes in tone).

KiioueBble ciioBa: KoMIpeccus H300pakeHuid, cxkaTHe H300pasKeHH, BbIIETICHHE KOHTYPOB.

Keywords: image compression, detection of contours.

C. 105-108

YK 628.81: 621.577.2

E. B. Kopenanos, xanauaT TEXHUUECKUX HayK, JOLEHT, M>keBckuii rocyaapcTBeHHbIM TexHuueckuil yHuBepcuter umenu M. T. Ka-
namaukoBa (E. V. Korepanov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

U. H. Bynoaxosea, N>xeBckui rocynapCTBEHHBIN TexHIUYeckni yHuBepenteT uMenn M. T. Kanamnukosa (1. N. Buldakova, Kalashnikov
Izhevsk State Technical University)

Ynpasienue napaMeTpaM BO3IyIIHO-BOASTHOTO OTOIJIEHHSI 30aHUS ¢ TEIVIOHACOCHOI CHCTEMOIi TeIIOCHA0KeHNsI N peKynepa-
nueil Tenuiotel (Control of Parameters of the Air-Water Heating of Buildings with Heat Pump System of Heat Supply and with Heat
Recovery)

Copmynuposana 3adaua pe2ynuposanus menio8o20 peicuma 30anus ¢ MmenioHacocHblm meniochadcenuem. [lpusooamea pesyroma-
Mbl AHATU3A BO3MOICHOCIIU CHUDICEHUS MOWHOCTNU MENIOHACOCHOU YCMAHOBKU CUCEeMbl OMONIEHUS 3d CHem peKynepayuu meniomsl 6bl-
MANCHO20 8030yXa. AHANU3 NPOGedeH MEMOOOM MAMEMAMUYECKO20 MOOETUPOSAHUS TNENNIOBO20 PEXHCUMA 30AHUS.

The task of regulating the thermal mode of a building with heat pump system of heat supply is stated. The results are given for analyzing
the possibility of reducing the power of the heat pump installation for the heating system due to the heat recovery of exhaust air. Analysis is
carried out by the method of mathematical modeling of the building thermal mode.

KimroueBble cj10Ba: TEIIOBOM peXUM 3[jaHUs, TETJIOBOM HACOC, PEKYIEpaLys TEMIOTHI.

Keywords: thermal mode of the building, heat pump, heat recovery.
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VK 62-55:681.515

A. B. Xomsaxos, ApMaBUPCKHH MEXaHUKO-TEXHOJIOTHYECKMH MHCTHTYT, (Gunnan KyOGaHCKOro rocynapcTBEHHOTO TEXHOJIOTHYECKOTO
yuuBepcuteta (4. V. Khomyakov, Armavir Mechanics Technological Institute, branch of Kuban State Technological University)

10. H. Xusicnakos, TOKTOp TEXHUYECKHX HAyK, JOLEHT, [lepMCKUil HAIMOHATBHBIA HCCIICA0BATEIbCKUI MOTUTEXHUICCKU YHUBEPCUTET
(Yu. N. Khizhnyakov, DSc in Engineering, Associate Professor, Perm National Research Polytechnic University)

AnanTuBHOEe HeYeTKOe YIMpaBJeHHe CHHXPOHHOr0 KOMIIEHCATOpAa ¢ NMpHMeHeHHeM HelipoHHOIi TexHojornu (Adaptive Fuzzy
Control of Synchronous Compensatorby Neural Technology)

Tosviuenue s¢pexmusHocmu QYHKYUOHUPOBAHUS CUCTIEM INEKMPOCHADICEHUS NPOMBIUTIEHHO20 NPEONPUAMUSL C6A3AHO C NPUMEHEHU-
eM MeCMHbIX UCIMOYHUKO8 PEaKMUBHOU MOWHOCTU. CUHXPOHHBIX KOMNEHCAMOPO8 U CINAMUYECKUX KOHOEHCamopos, UCKTIOUAloWux nepeoa-
Yy peaKmueHOU MOWHOCIU U3 cemu no TuHuy nepeday. IIpumenenue CUHXPOHHBIX KOMNEHCAMOPOs mpebyenm KauecmeeHH020 YNpaeileHus
MOKOM 8030YHCOEHUA, KOMOPOE 3a8UCUm Om Xapakmepa Hazpysku (obvexkma pezynuposatus). Omcymemesue MamemMamuieckozo onucanus
00veKkma pe2ynuposanus UCKuouaem cunmes Hacmpoek kiaccuveckux IH-, ITH][-peeynamopos. Haubonee 3¢hghexmueno 6 dannom ciyuae
npuMeHerue HeuemKux pe2yiamopos. OOHAKO HeyemKue pe2yiamopsl OONyCKarm owubKy 6 cmamuke. JJpyeum HeOOCMAmKoM HeYenmKo2o
VNPABNEHUs ABNAEMCA OMCYMCMEUe d0anmusHoCmu. B cmamve paccmampusaemes: 60npoc nocmpoenus: He4emKo2o pecyiamopa Hanpsice-
HUSA CUHXDOHHO20 KOMNEHCAmopa ¢ NpUMeHeHueM HeupoHHOU mexHono2uy. Pezynamop nanpswcenus exnouaem adanmuenviii assupuxa-
mop u OIOK aKMu8ayUOHHLIX GyHKYuUl. Adanmayus HeupoHa OCywecmensemcs Memooom NoCied08amenbH020 00YYeHUs 3a 00Ky umepa-
yuro. bnox axmusayuonuvix Gyukyuil obecneuusaem ynpasienue moKoM 6030YiHCOeHUs CUHXPOHHO20 KOMNEHCamopd, KOmopbli cmaduiu-
3upyem Hanpsdcenue HA WUHAX Y31A Hazpysku. Paspabomka cmamuyeckoco aoanmuHo20 HeuemKozo pecyismopa HaAnpatceHus
onpedenaem aKmyaibHOCMb OAHHO20 NPEONONCEHUL.

Improving the efficiency of power supply systems of the industrial enterprise is associated with the local sources of reactive power: syn-
chronous compensators, and static condensers which eliminate the transfer of reactive power from the network by the power line. Applica-
tion of synchronous compensator requires high quality control of the driving current, which depends on the nature of the load (regulated
object). Lack of mathematical description of the regulated object precludes the synthesis of the classical PI-, PID- regulators’ settings. The
most effective method in that case is to use fuzzy controllers. However, fuzzy controllers tend to err in static conditions. Another drawback of
the fuzzy control is the lack of adaptability. The article addresses the issue of building of fuzzy voltage regulator for the synchronous com-
pensator with the aid of neural technology. Voltage regulator contains an adaptive fuzzificator and an activation functions block. Neuron
adaptation is carried out by the sequential education method in one iteration step. Activation functions block provides control for the driving
current, which stabilizes the voltage on the load node buses. Development of the static adaptive fuzzy controller determines the relevance of
this proposal.

Ki1toueBble ¢/10Ba: CHHXPOHHBIH KOMIICHCATOP, PEaKTHBHASI MOIIIHOCTh, HEYETKOE YIIPaBJICHHE, aalITUBHBII (ha33uduKkaTrop, ak THBALU-
OHHas! (DYHKIIHS, METOJI ITOCIIE0BATEILHOTO 00yJeH s HelipoHa.

Keywords: synchronous compensator, reactive power, fuzzy control, adaptive fuzzificator, activation function, method of sequential
neuron education.
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MATEMATHUKA

VIIK 532.529

M. M. I'opoxos, NoxTOp (pU3NKO-MaTEMaTHUECKUX HayK, npodeccop, VkeBcknil rocy1apCcTBEHHBIH TEXHUUECKUI YHUBEPCUTET NMEHH
M. T. Kanamnukosa (M. M. Gorokhov, DSc (Physics and Mathematics), Professor, Kalashnikov Izhevsk State Technical University)

A. B. Kopenanos, xanaunar (pu3HKO-MaTeMaTHYECKUX HayK, ZOLEHT, VKeBCKUI roCy1apCTBEHHbBIH TEXHUYECKUH YHUBEPCHTET UMEHH M.
T. Kanammnukosa (4. V. Korepanov, PhD (Physics and Mathematics), Associate Professor, Kalashnikov Izhevsk State Technical University)

B. A. Tenenes, noxrop Gpu3NKO-MaTeMaTHYECKUX HAYK, mpodeccop, VkeBCcKuil rocy 1apCTBEHHBIN TEXHUYECKUH YHUBEPCUTET UMEHU M.
T. Kanamnukosa (V. A. Tenenev, DSc (Physics and Mathematics), Professor, Kalashnikov Izhevsk State Technical University)

MartemMaTH4ecKasi MO/ie/Ib Te€YEHHsI B DHEProyCTAHOBKAX M YMCJIEHHbI MeTO] pelleHHsl ypaBHeHMii AByX(}a3HOro tedyeHus
(Mathematical Modeling of Power Plants Flows and Numerical Method for Solving Two-Phase Flow Equations)

TIpusooumcs onucanue Mamemamuyeckolu MoOeiu Npoyeccos, NPOMEKAWUX 6 DPA3IUYHO20 POOd IHEPLeMUYECKUX YCMAHOBKAX
6 KPUBONUHEUHOT cucmeme KOOPOUHAMm, 0CODEHHOCU YUCIEHHO20 MemOoOd peutenUs ypasHeHull 08yX(a3Ho20 meyeHus, cxema UHmezpupo-
6aHUA YPABHEHUS OBUIICEHUS. YACTNUY U SDAHUYHbBLE YCII06US OISl PeULaeMOll CUCIEeMbl YDASHEHUI.

The paper presents a description of mathematical model in curvilinear coordinates for flow processes in different power plants, features
of numerical method for solving two-phase flow equations, numerical particle motion equations scheme and boundary conditions.

KiioueBble cJ10Ba: MaTeMaTHIeCKas MOJIEIb, TCYUCHHE B SHEPrOYCTAHOBKAX, YUCICHHBIIT METO PELLICHHS!, YPABHEHHS ABYX(Da3HOTO TCUCHHS.

Keywords: mathematical model, flow in power plants, numerical method, two-phase flow equations.
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YIK 517.937

C. II. 3yboea, noxkrop (pU3MKO-MaTeMaTHYECKHX HayK, JOIEHT, BOpoHeXCKHi rocymapcTBeHHBIH yHHBepcuteT (S. P. Zubova, DSc
(Physics and Mathematics), Assistant Professor, Voronezh State University)

B. U. Vcxos, acnupant, BopoHexckuii rocyapctBentsiil yausepeutet (V. I Uskov, Post-graduate, Voronezh State University)

Pemienne 3agayn Komm 1151 1ecCKpUNTOPHOr0 ypaBHeHHs B cjiyyae ABYXIIaroBoii nexommosuuuu (Solving the Cauchy Problem
for Descriptor Equation in Case of Two-Step Decomposition)

Pewaemcs 3a0aua Kowu ons deckpunmoprozo oughgepenyuanbHo2o onepamopHo20 YPaeHeHUs NPUMEHeHUeM Memooa 08yXuiazo80ul
KACKAOHOU 0eKOMNOZUYULL.

The Cauchy problem is solved for the descriptor differential operator equation using the two-step cascade decomposition method.

KnroueBble cj10Ba: JeCKPUNITOPHOE ypaBHEHKE, (PEIroIbMOBCKHIN OIIepaTop, KacKaJHasi JeKOMIIO3UIINSL.

Keywords: descriptor equation, Fredholm operator, cascade decomposition.
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M. A. Muxaun, acnupant, UepenoBerkuii rocynapcTBeHHsli yausepcuteT (M. Ya. Mikhlin, Post-graduate, Cherepovets State University)

KpaTHocTb cOOCTBEeHHBIX 3HAYEHHIT MMIPHMUTHBHBIX HEOTPHIATEILHBIX Hepa3aoxkuMbIx MaTpun (Multiplicity of Eigenvalues
Imprimitive Nonnegative Irresolvable Matrixes)



Ilokasarno, ymo cobcmeentble 3HAUEeHUS HEPAZIOHCUMBIX HEOMPUYAMETLHBIX UMIPUMUMUGHBIX MAMPUY, AOCOTIOMHblE BENULUHbL KOMO-
DbIX MeHblUle CHEKMPATbHO20 PAouycd, Mo2ym Oblnb KPAMHbIMU.

1t is shown in the paper, that eigenvalues of irresolvable nonnegative imprimitive matrixes with absolute values less than the spectral ra-
dius, can be multiple.

KitoueBble cj10Ba: MaTpHiia, COOCTBEHHbBIC 3HAUCHHS, CIICKTPAIIBHBIH paguyc.

Keyworlds: matrix, eigenvalue, spectral radius.
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H. U. Kansoun, noxkrop GU3MKO-MaTeMaTH4eCKUX Hayk, mpodeccop, VDKeBCKHiA TOCYJapCTBEHHbIH TEXHUUECKUIl YHUBEPCUTET UMEHH
M. T. Kanamnukosa (N. I. Kalyadin, DSc (Physics and Mathematics), Professor, Kalashnikov Izhevsk State Technical University)

MopneaupoBanue npeankaToB Pagemaxepa npu cunrtede pacnosnamoumx aBromatoB (Modeling Rademacher Predicates in Syn-
thesis of Recognizing Machines)

Hccnedyromes cuenamypul npeduxamog Pademaxepa ons 3adayuu cunmesa pacno3narouux dgmomamos.

We study the signatures of Rademacher predicates for the problem of synthesis of recognizing machines.

KnioueBble cji0Ba: CUTHATYpa, IOJHOTA, IPEAUKAT, KOHEYHAsT MOJIEIIb, PAaCIIO3HAIOIINIT aBTOMAT.

Keywords: signatures, completeness, predicate, training sample, finite model, recognizing machine.
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3. III. Axbaposa, actiupant, Y puMmckuii ¢prmrnaa MOCKOBCKOH ToCyIapCTBEHHON akaleMHU BOJHOTO TpaHcmopTa (Z. Sh. Akbarova, Post-
graduate, Ufa Branch of Moscow State Academy of Water Transport)

®opMupPOBaHHE MPOEKTHO-NCCIEA0BATENLCKOI KOMIIETEHIINN CTY/IEHTOB B nponecce u3ydenuss marematuku (Formation of Stu-
dent Project Research Competences in Studying Mathematics)

Paccmampusaemcs mexnono2us uMumayuOHHO20 MOOEIUPOBAHUs 6 NPeno0asanuy MamemMamuky, npu UCNOIb308AHUYU KOMOPOT NPouc-
xo0um @opmuposarue npoPeccUoHAILHBIX Ka4ecms, a UMEHHO NPOEKMHO-UCCA008AMENbCKUX KOMNEMEHYUTl CIMYOeHNOs, Yepe3 Nozpyice-
HUe 8 KOHKDEMMYIO CUMYayuio, CMOOENUPOBAHHYIO 8 YHEeOHbIX YeTsx.

The technology of imitative modeling in teaching mathematics is considered in this article. Application of this technology helps students
form professional qualities, namely, student project research competences by means of immersion into a certain situation, specially simu-
lated for teaching purposes.

KnioueBble cjI0Ba: IMUTaMOHHOE MOJEIMPOBAHUE, YTOJ KpeHa, KOMIETEHINH, TEXHOJIOTHS, UCCIIeI0BaTeNbcKass KOMIETeHIUS 00Y-
YaIOIIUXCSL.

Keywords: imitative modeling, angle of list, competences, technology, students, researching competences.
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. C. Ilaxomos, KaHAUAAT TEXHUUECKUX HayK, Hupkeroponckuil rocyiapcTBeHHBIN TeXHUUeCKUid yHUBepcuTeT uMeHu P. E. Anexceesa
(D. S. Pakhomov, PhD in Engineering, Nizhny Novgorod State Technical University n.a. R.E. Alekseev)

A. B. Yysaxoe, kaHmuIaT TEXHHYECKUX HayK, [laBnoBckuii punuan HI'TY umenu P. E. Anekceesa (4. B. Chuvakov, PhD in Engineering,
Pavlovo branch of Nizhny Novgorod State Technical University n.a. R.E. Alekseev)

A. 0. Ilonos, Hixeropoackuii Tocy1apCcTBEHHBIN TeXHUYecKuil yHuBepcuteT uMenu P. E. Anekceesa (4. Yu. Popov, Nizhny Novgorod
State Technical University n.a. R.E. Alekseev)

CucreMa NMOArOTOBKH CHENHATHCTOB 1151 COBPEMEHHOT0 MALIMHOCTpPouTeabHOro mpomsBoictBa (Training of Specialists for
Modern Industrial Manufacturing)

Paccmompenvi nexomopuie acnexmul gnedpenusi 0opazosamenbubix mexunonocui na baze komniexcos, exmodaiowux CAD/CAM/CAPP-
cucmembl. IIposedeno obocnosanue svioopa muna CAIIP, npednasnauenno20 05 UCNOIb308AHUSL 8 DMUX KOMNIEKCAX.

Some aspects of educational technologies based on CAD/CAM/CAPP-systems were considered. Selection of the type of a computer-aided
design system for these technologies was grounded.

KirodeBble c10Ba: IOATOTOBKA CIIELHATINCTOB, yueOHbIH npouece, CAIIP, MammHOCTpoUTENEHOE IPOU3BOACTBO.

Keywords: training of specialists, educational process, CAD system, industrial manufacturing.

C. 130-131
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H. B. Bonoguk, kaumuaat GUI0COpCKUX HayK, JTOLEHT, MKeBCKHil TocyapcTBEHHBIH TexHu4Yeckui yauBepcureT nmenn M. T. Kanam-
nukoBa (I. V. Volovik, PhD in Philosophy, Associate Professor, Kalashnikov Izhevsk State Technical University)

H. C. Cusyes, TOKTOp TEXHUUECKUX HayK, npodeccop, VkeBckuil rocyjapcTBeHHbIH TexHu4yecknid yauBepcuteT uMenn M. T. Kanam-
HukoBa (N. S. Sivtsev, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

IIpodsieMbl coBpeMeHHOIi 00pa3oBaTebHOil moauTuku (Problems of Contemporary Educational Policy)

Tonumuxka 6 obnacmu obpasosanus onpedeisem cmpameuio 0opaz06amenbHoll OesmenbHOCmuU, ee 21asHble Yenu U 3a0a4u, 0X6amoléad-
em 6c10 COBOKYNHOCHb Mep, KOMOpble NPOBOOSMCS 20CYOapCmeom 8 OMHOUEHUY 00Pa308aHUSL.

Policy in the field of education defines the strategy of educational activity, its main objectives and tasks, covers the totality of measures
that are held by the state in respect of education.

KnroueBble ciioBa: o0pa3oBaTeNnbHas CTpaTerus, IEHHOCTHBIE OPUEHTAINH, KyJIbTypOCOOOpasHas mapaaurma oopa3oBaHusl.

Keywords: educational strategy, value orientations, cultural paradigm of education.
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Kamamaukosa (1. M. Nekipelova, PhD in Philology, Associate Professor, Kalashnikov Izhevsk State Technical University)



SI3bIK KAK JMYHOCTHBII KOHCTPYKT: MO3HAHWE, ONMUCaHHe U peodpa3oBanue mupa (Language as Personal Construct: Cognition,
Description and Transformation of the World)

Cmambs nocesuena onucanuio s3bIK08oU CUCMEMbl KaK JUYHOCIMHO20 KOHCMPYKma. B xode ucciedosanus 6bL10 GbIA6IEHO, YMO Helo-
6eK, 6YOyUU SI3LIKOGOU IUYHOCMBIO, UCTONb3YEM A3bIK 051 0003HAUEHUs KOZHUMUGHBIX WAONIOH08, KOMOopble caMm co30aen, d 3amem Nblmd-
emcst npugecmu 6 COOMEEMCcmeue ¢ IMUMU WAOTIOHAMU me Peanuu, U3 KOMOPbX COCmoum mup. B smom ciyuae ciedyem 2o6opums o mom,
YUMo 0CO3HAHHOE BUOCHUE MUPA 6CE20A OCYUeCMBIAENCS Yepe3 SI3bIK, HOIMOMY HOBOe 3HAHUE OCMbLCISeM sl Yepe3 NPUusmMy Cmapo2o 3HAHUS,
U UMEHHO Om IM0o20 Gydem 3a8Ucemsb Mo, KAK HOB0e 3HAHUE OYOem 60CIPUHSIMO YEeN0BEKOM.

The article is devoted to describing of the language system as personal construct. It has been established during the conducted study that
the human as language person uses language for designation of cognitive template, he creates them himself. Then the human tries to cor-
repte the realities which are components of the world with the templates. In that case it should be noted that the created view of the world
always works by means of the language. So, the new knowledge is comprehended according to the old knowledge and it will determine a lot
how the new knowledge will be perceived by a human.

KiioueBble ¢JI0Ba: THIHOCTHBINA KOHCTPYKT, (OPMATH3AIHS SI3bIKa, CYOBEKTUBHBIN SI3bIK, SI3BIKOBASI KCTPAIIOIISIIIUSL.

Keywords: personal construct, language formalization, subjective language, language entropy.
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A. @. @appaxos, acnupant, VkeBckuii TocyJapcTBeHHbIH TexHUUecknil yHuBepcuter umenn M. T. Kanamnukosa (4. F. Farrakhov,
Post-graduate, Kalashnikov Izhevsk State Technical University)

KadyecTBeHHBII M01X0/1 B ccTeMax U3MepeHus: oguHouecTBa (Quality Approach in Systems of Loneliness Measuring)

Dopmynupyemcs, 4mo 0OUHOUECME0 ABNAEMCA Pe3YIbMAMOM CYObEKMUSHOU, KOZHUMUBHOU OYEHKU COYUATTbHbIX KOHMakmos. IIpeodo-
JIeHue 9mo2o heHomeHna mpedyem He MOAbKO COBEPUEHCIMBOBAHUA COYUANLHBIX 83AUMOOMHOUEHUL, HO U USMEHEHUsS CYObEKMUBHBIX CINAH-
0apmos, Ymo 00CMU2aAemcs CHUNCEHUEM Yelu 8 OMHOUEHUU YCMAHOBIEHUs COYUATbHBIX CEs3ell.

The article formulates that the loneliness is the result of subjective, cognitive valuation of social contacts. Overcoming this phenomenon
requires not only perfecting of social interactions, but also a change of subjective standards, which is achieved by the lowering of the goal in
the respect of social links establishing.

KiroueBble €j10Ba: 0JUHOYECTBO, CTAHIAPT COLMAIBHBIX OTHOLICHNH, KOTHUTUBHBIH TMCCOHAHC, B3aMMOOTHOLICHHUS, JICTIPECCH.

Keywords: loneliness, standard of social interactions, cognitive dissonance, communications, depression.
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C. I'. Cenemxos, TOKTOp TEXHHYECKUX Hayk, mpodeccop, VkeBCKHi rocyjapcTBeHHbIH TexHMYecknil yauBepcuter umenn M. T. Ka-
namHukoBa (S. G. Seletkov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

C. C. HUsanosa, VxeBckuii rocy1apCTBeHHbBIN TexHHUYeckuil yHuBepcuteT uMeHu M. T. Kanamnukosa (S. S. Ivanova, Kalashnikov 1z-
hevsk State Technical University)

O KoMIeTeHUHUSX AMCCEPTAHTOB: MATrMCTPOB, KAHAUAATOB U JOKTOPoB Hayk (About Competencies of Applicants: Master’s De-
gree, PhD and DSc)

Ananusupyromesa komnemenyuy 06y4aiowuxca U CReyUaIucmos Guiculell Kame2opuu, yYCmaHo61eHHble 8 U36ECMHbIX HOPMAMUBHBIX 00-
Kymenmax. Jlaiomcsi npeonojicenus Nno COSEPUIeHCMEOSAHUI0 KpUumepues OYeHKU KEATUDUKAYUOHHBIX mMpeDdO6aHull, NnpeobAGiieMblX
K Ouccepmanmanm.

The article analyzes the competences of trainees and specialists of the highest category, established in known regulations. Suggestions
are given to improve the evaluation criteria of qualification requirements for theses applicants.

KniodeBble cj10Ba: KOMIIETEHI[NH CIIENNANICTA, HAYYHO-KBaTH(HUKAIIMOHHAs paboTa, y4eHast U akaAeMHIecKast CTETIeHb.

Keywords: expert competencies, scientific qualification work, scientific and academic degree.
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C. I". Cenemkos, TOKTOp TEXHHYECKUX HAYK, Mpodeccop, VkeBckuil rocyrapcTBeHHBII TexHn4eckuii yHuBepcuteT nMenn M.T. Kanar-
HukoBa (S. G. Seletkov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

HoBblii pe3yabTaT B JuccepTaluOHHOI padoTte U ero noay4yenue (New Result in the Thesis and Its Preparation)

IIpeonoxcenvt Memoobl IBPUCIUYECKO20 NOUCKA HOBbIX HAYUHBIX SHAHUL U Pe3YIbMamos, a maxaice ux cucmemamuszayus. Onu mozym
ObIMb YCNEUHO UCNONBLI0BAHBL COUCKAMENAMU YYEHOU U AKA0eMUYeCKOl CIeneHu npu no020moeKe Hay4HO-K8ATUGUKAYUOHHOU padombl.

The heuristic search of new scientific knowledge and results and their ordering are proposed in the article. They can be successfully used
by applicants of scientific and academic degrees when preparing the scientific and qualifying work.

Ki1toueBble cj10Ba: 9BPUCTUYECKHI METOJ, KIaCCH(MDHUKALINS, H3BECTHOE U HEBEIOMOE 3HAHUSI, HOBBIH HAaY4HBIH PE3yJIbTaT.

Keywords: heuristic method, classification, known and unknown knowledge, new scientific results.
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O. I'" Kpuvinog, KaHANAAT TEXHUIECKUX HAYK, JOIEHT, VXKeBCKUH Tocy1apCTBEHHBIN TeXHUYeckuil yHuBepcuteT nuMend M. T. Kanamrau-
kxoBa (E. G. Krylov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

JI. H. [Tupooickosa, V>xeBCKHiA TOCYAapCTBEHHBIN TexHUYecknil yHuBepcuteT uMeHn M. T. Kamamaukosa (L. N. Pirozhkova, Kalash-
nikov Izhevsk State Technical University)

W3 onbiTa nNpenosaBaHus HHKEHEPHBIX JUCHUILNIMH Ha aHrIniickoM si3bike (Teaching Engineering in English: a Long-Term Ex-
perience)

B 1993-2006 200ax ¢ HocI'TY nposoouincs unHO8AyuoHHbI RPOEKM NO YeryONeHHOMY U3YHEeHUIO NPOPeCcCUOHANLHO20 AHSTULICKO2O0
A3bIKA CIMYOEHMAaMy UHJICEHepHOU cneyuansHocmu. IIpoexm noMumo coOCmEeHHO u3yueHus A3blKa NPeoycMampuean umeHue NeKyull
u npogeoenue 3aHAMUL N0 UHIICEHEPHBLIM OUCYUNIUHAM HA AH2TUICKOM A3biKe. B cmambe 060bwjaemcs onvim nposedenuss maxux 3aHAmuil,
06cycoalomes Memoouku npenodasanus, 0cobeHHocmu u mpyoOHOCm, GCMPemusuUecs Ha Nymu pealusayuu npoexmd.

The paper discusses the innovative project of teaching Russian engineering students in English in Kalashnikov State Technical Univer-
sity (1993 — 2006). Teaching methods, as well as peculiarities and difficulties are highlighted. It was unique long-term experience in the
system of Russian Higher School education.



KiroueBble ¢j10Ba: HHXEHEPHbIC JUCIUIUIHHBI, QHIJIUICKHUHN S3bIK, IPENOIaBaHUE, OIBIT, CTYICHTHI, IPEIOIaBATEIIH.
Keywords: engineering, English, teaching, experience, problems, students, teachers.
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P. M. Apcnanosa, xaHnunaT TeXHUYECKUX HaykK, MokeBckuil rocyiapcTBeHHBIN TexHUYeckuid yHuBepcuTeT uMenu M. T. Kanamnukosa
(R. M. Arslanova, PhD in Engineering, Kalashnikov Izhevsk State Technical University)

A. A. Kysneyoea, xannuiaT TeXHUUECKUX HayK, VkeBckuil rocyapcTBeHHbINH TexHuueckuil yHuBepeurer umenu M. T. Kanamuukosa
(4. A. Kuznetsova, PhD in Engineering, Kalashnikov Izhevsk State Technical University)

O0yuaroniue TecTbl B 3JIeKTPOHHOI cpefie ecTrecTBeHHO-HaY4YHbIX AucuuiiuH (Training Tests in Electronic Environment of Sci-
ence Learning)

Ananusupyemcs onvim uHmepHem-mecmupo8anus Cmy0eHmos, e2o 3a8UcUMOCb OM HANOTHEHUS MPEHUPOBOUHOU cpedbl 00YYeHUsL.

Experience of students’ testing by internet and its dependence on the contents of the training environment are analyzed.

KnioueBble ¢J10Ba: HHTEPHET-TEXHOJIOTUH, KOPOTKUE BBIYUCIHTEIIBHBIC TECTHI, 00YIEeHNE U CAMOKOHTPOIIb.

Keywords: internet-technologies, short computing tests, education and self-verification.
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M. Aiman Al Akkad, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University (M. Aiiman Ane Axkao,
KaHIUJAT TEXHHYECKUX HayK, OLEHT, VXKeBCKUi rocyIapCcTBeHHBIN TeXHUUeCKii yHuBepcuteT uMeHn M. T. Kananrankosa)

Employing Selected Scientific Videos for Delivering Professional English Lectures (Mcnosb30BaHue BH1€0MATEPHAIOB M0 HAYY-
HOIi TeMaTHKe 151 CO3IaHNsI Kypca M0 AaHIJIMHCKOMY SI3BIKY B npodeccnoHaIbHOI cepe odmeHns)

This paper sheds the light on using authentic videos in the classroom as a means for teaching English. The aim is not only the mastery of
English language, but also conveying scientific knowledge and terminology. First the advantages of using this method are introduced, then
different arrangements are discussed, and an implementation pattern is suggested. Finally conclusions about the importance and efficiency
of this approach are given.

Ilodpobno onucvigaromess 0cOOEHHOCU UCNOTBLIOBAHUS AYIMEHMUYHBIX 8U0e0 OJid AYOUMOPHOU pabomsl 8 Kavecmeae cpeocmea 0byue-
HUSL AH2UTICKOMY A36IKY. Llenvio seiisiemcst ne monbKo 081A0eHUe AHSTULCKUM 3bIKOM, HO U Nepedaia HAYYHbIX 3HAHULL U MePMUHOIOUL.
Tlpugsoosmesi npeumyyecmea Ucnoab308anusi OAHHO20 Memood, PACKPbIEAIOMCsl PA3IUYHBLE MEXAHU3MbL €20 NPUMEHEHUs, Npedildeaemcst
MoOenb peanuzayuu u ee pe3yibmamvl 8 yueOHoOM npoyecce. B 3axarouenue npugooamcs b1800bl 0 8ANCHOCU U IPDEKMUBHOCU OAHHO20
nooxooa.

Keywords: authentic videos, technical English, language skills, English for specific purposes, English for science and technology.

KiroueBble ¢j10Ba: ayTCHTHYHbIC BH/ICO, TCXHUUCCKHI aHTIIHUCKU, HABBIKK ayIHPOBAHMUS, YTCHHS M [THCbMA, aHTIHICKHUHN VTS CHeIH-
AJbHBIX LEJIeH, aHITIMHACKUI 1Sl HAYKU U TEXHUKH.
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U. JI. lllenexos, kKaHAUIAT TICHXOJIOTUYECKUX HAYK, JOICHT, TOMCKUI TOCYAapCTBEHHBIN Menarorudeckuii yausepcutet (1. L. Shelehov,
PhD in Psychology, Associate Professor, Tomsk State Pedagogical University)

E. B. I'pebennurosa, KaHAuAAT OHOIOTHIECKUX HayK, TOMCKHMiI rocyaapCTBeHHBIN nenaroruueckuii yausepeutet (E. V. Grebennikova,
PhD in Biology, Tomsk State Pedagogical University)

O. I. bepecmnesa, TOKTOp TEXHHYECKUX HayK, HalmoHambHBIA nccnenoBatensckuii Tomckmii nomurexHmdeckuit yausepeuret (O. G.
Berestneva, DSc in Engineering, National Research Tomsk Polytechnic University)

JI. U. Ueanxuna, noxtop ¢unocopckux Hayk, HarpoHanbHBI McciaenoBaTenbckuii TOMCKAN MOMUTEXHUYECKUH yHUBepcHTeT (L. 1.
Ivankina, Doctor of Philosophy, National Research Tomsk Polytechnic University)

O. C. JKapxosa, HaronansHbIl nccienoBarensckuii Tomckuit nonurexandeckuit yansepeutet (O. S. Zharkova, National Research
Tomsk Polytechnic University)

T'engepusble pa3anunst B o0pa3e naeaJbHOro GpavHOro MapTHepa y coBpeMeHHOH cTyaendeckoii Mosonexn (Gender Differences
in Image of an Ideal Marriage Partner in Today’s College Students)

Ananuzupylomes pe3ynsmamsl npo6e0eHHO20 NCUXON02UUECKO20 UCCAe008ANUSA, Yelbl0 KOMOPO20 AGIANCA AHANU3 NPeoCmasieHUli Mo-
JI00bIX J100ell 06 U0edanbHOM napmHuepe U GvlasNeHue Céa3U UOealbHo20 06pasa ¢ peanbHbIMU Xapakmepucmuxamu napmuepa. Paccmompe-
Hbl BONPOCHL COOMBEMCMBUSL UOANbHO20 U PeanbHo20 00pa3068 napmuepad, cxo0Cmea U pasiudus 6 ebibope napmHepa.

The paper presents and analyzes the results of the authors of the sociological study of the ideal and the real image of the partner in the
youth of the modern Russian society. The purpose of the article is the analysis of representations of young people of the perfect partner and
the identification of the relationship of the ideal image with the actual characteristics of the partner. Issues of matching the ideal and the
real image of the partner, the similarities and differences in the choice of partner are considered.

KiioueBble ciIoBa: jXeHIINHA, MyXK4YHHA, 00pa3, IEHHOCTH, CEMbsI, TAPTHEP.

Keywords: gender, image, values, family, partner.
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A. B. Hckanoeposa, KaHIUIAT TIEAarOTMIECKUX HAyK, VDKeBCKHI TOCYIapCTBEeHHBIN TeXHHYeCKni yHIBepcuTeT nMeHd M. T. KamamHun-
koBa (4. B. Iskanderova, PhD in Education, Kalashnikov Izhevsk State Technical University)

K Bompocy o paspa0orke coaepaaHHsi HeNHBbIX 32JaHHI B TeCTOBOI (hopMe UIsl CTYACHTOB 0aKaIaBpHATa B TEXHUYECKOM BYy3e
(Concerning the Development of the Content of Chain Jobs in Test Form for Undergraduate Students at the Technical University)

Paccmompenvi xapaxmepucmuxu maxconomuii yeneii o6yuenus u npeocmagiensl npuUMepsl Ux npumeHeHus 011 000CHOBAHUS CIPYKNY-
Dbl U COOEPIHCAHUSA YENHBIX 3A0aHUlL 8 Mecmogoll hopme.

The article describes the characteristics of taxonomies of learning objectives and provides examples of their use to support the structure
and content of chain jobs in test form.

KnioueBble cl10Ba: IENHBIC 3aJaHUs B TECTOBOH (hopMe, TakCOHOMHS Iiened oOydeHHs, Te3aypyc y4eOHOH NUCIMIUIMHBI, CTETICHb
chopMHPOBaHHOCTH KOMIOHEHTOB KOMIIETCHIIHH.



Keywords: chain jobs in test form, taxonomy of learning objectives, Thesaurus of discipline, degree of formation of the components of
competence.
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5. A. Axumosuu, TOKTOp TEXHUUECKUX HayK, Impodeccop, MxeBCkui rocyjapcTBeHHbIH TexHUUeckuil yauBepcurer nmenn M. T. Ka-
nanraukoBa (B. A. Yakimovich, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

B. I1. I'paxos, nOKTOp SKOHOMHYECKHX HayK, rmpodeccop, MokeBckuil rocynapcTBeHHbIH TexHnueckuii yunsepcuter nmenun M. T. Ka-
namuukosa (V. P. Grakhov, Doctor of Economics, Professor, Kalashnikov Izhevsk State Technical University)

C. A. JKunun, unen Coro3a nucareneii u Coro3a xxypHanuctoB Poccun, kpaesen (S. A. Zhilin, member of the Writers” Union and the Rus-
sian Union of Journalists, local historian)

10. I Kucnakoea, xaHmuIaT MeIaroriueckux HayK, MKeBcKHi TOCyJapcTBEHHBIN TexHHYecKknil yHuBepcuTeT nMern M. T. Kamamau-
kxoBa (Yu. G. Kislyakova, PhD in Education, Kalashnikov Izhevsk State Technical University)

Banentun llymunoB — negaror u y4uensrii (Valentin Shumilov — Educator and Scientist)

Cmambs noceawena HCusty U 0essmebHOCMU OCHOBAMEINA 6bICULESO CIPOUMENbHO20 00PA306aHUs 8 YOMYPMUL, NEPEO20 OEKAHA UHIICe-
HepHo-cmpoumenvho2o gakyromema UMU — Uocl TY Banenmuna Aganacvesuua Illymunosa. OcnosHas udest OaHHOU cmamvl Ompaxicaem
UCOPUIO HAWE20 8peMeHl, 20e IUYHASA, YACIHAS YeN06e4eCKas UCMOPUs U UCIOPUsL Haulell CMPAaHbl OKA3AIUCH CIUMbL 8 0OHO yeoe.

The article is devoted to the life and work of the founder of higher education in the construction of the Udmurt Republic, who was the
first and long-term dean of Civil Engineering Faculty of IMI-ISTU — Valentin Afanasyevich Shumilov. The main idea of this article reflects
the history of our times, where personal, private human history and the history of our country were merged into one.

KnioueBble cioBa: crpoutenscTBo, UMY, npoMBIIUICHHOE W TPaKJaHCKOE CTPOUTENHCTBO, HMH)KEHEPHO-CTPOUTEIBHBIH (DaKyIbTeT,
MOATOTOBKA MPETI0JaBaTeIbCKUX KaIPOB.
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