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YK 621.757

E. C. Caawmes, acriupanT, MkeBckuii rocyiapcTBeHHbIN TexHuYeckuit ynusepcutrer umenu M. T. Kanamnukosa (E. S. Slashchev, Post-graduate,
Kalashnikov Izhevsk State Technical University)

B. I'. OceTpoB, TOKTOp TEXHUYECKHUX HayK, rnpodeccop, MxeBckuil rocy1apcTBeHHBIN TeXHUYeCKuid yHUBepcuTeT nmenu M. T. Kananiaukosa
(V. G. Osetrov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

B. B. ®enopos, kaHIUIAT TEXHUYECKUX Hayk, Ipodeccop, MkeBckuil rocynapcTBeHHbIN TexHudeckuil yauBepcureT uMenn M. T. Kanammuxko-
Ba (V. B. Fedorov, PhD in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

COBEPILIEHCTBOBAHUE METOJIA CBOPKH I'PYIIIIOBOM B3AMMO3AMEHSIEMOCTH (Improvement of Group Interchangeability
Method of Assembly). — C. 4-6.

Paccmampusaemces  coeepuiencmeosanue memood 2pynnosoll 63auMO3aMeHAeMOCIU 30 CYem USMEHeHUs Napamempos Yeauuueaouux
u ymenvuarowux 3eenves. Onpedeienvl peKyppenmiuble Gopmynsl O pacyema 6epXHUX U HUNCHUX OMKIOHEHUN ZPYNNOBbIX OONYCKO8, HA OCHOGE
KOmopbwix cocmagusiemcs npoepamma IBM.

The article describes improvement of the group interchangeability method by varying the parameters of increasing and reducing links of the di-
mension chain. Recursive formulas for lower and upper limits of group tolerances were determined and they became the basis of the corresponding
computer program.

KutioueBble c;10Ba: METOJ| IPYIIIOBOM B3aHMO3aMEHSIEMOCTH, Pa3MepHast Iellb, PEeKypPEHTHBIE (OpMYIIBI, cOOpKa, BEpXHEe U HIDKHEE OTKIIOHEHHSL.

Key words: method of group interchangeability, dimensional chain, recursive formulas, assembly, lower and upper limits.

VK 621.7.01

C. H. SIxoBJieB, kaHaAUIaT TeXHUYeCKuX Hayk, CaHkT-IleTepOyprekuil rocy japcTBeHHbIH HomHTeXHIYeCKHil yauBepeuter (S. N. Yakoviev, PhD
in Engineering, Saint Petersburg State Polytechnic University)

IIPEJBAPUTEJIBHAS, UUCTOBAS 1 ®MHUIIHAS OBPABOTKA IIOJIMYPETAHOBOI'O IOKPBITUS JETAJIEM BPAILEHUS
(Rough Finish and Final Polishing of Polyurethane Coating of Turned Part). — C. 7-10.

TIpusedenvl pexcumvl 06padOMKU NOIUYPEMAHOB020 NOKPLIMUS Pe3YAMU HA MOKAPHOM CmaHKe. Paccmompenvt Memoosl ROAUPOSAHUs. ¢ NOMO-
Wb AOPA3UGHBIX KPY208, USONLYAMBIX (Ppe3, AOPA3UBHBIX TeHM, U OAHbL PEKOMEHOAyUL 05l 6b100PA COOMEEMCMBYIOUe20 Memood 0opabomKu.

Chiselling conditions of polyurethane coating on lathe are provided. Methods of sanding, polishing by abrasive wheels, needlelike millers and
abrasive belts are considered and recommendations for choosing the corresponding processing technique are given.

KiroueBble cJI0Ba: pexxuMbl 06pabOTKH pe3LaMi, PEKUMBI [TOJIMPOBAHMS, HIOJIbYaThie (hpe3bl, abpasHBHOE IIOJIOTHO, Ae(EKTHI IOBEPXHOCTH.

Key words: chiselling conditions, modes of polishing, needlelike miller, abrasive cloth, surface defects.

YK 621.69

K. A. Muxasnes, acriipant, Borkunckuil ¢uuan MhkeBCKOro rocy1apcTBEHHOr0 TeXHHYECKoro ynuepcurera nmenn M. T. Kanamnukosa
(K. A. Mikhalev, Post-graduate, Kalashnikov Izhevsk State Technical University, Votkinsk branch)

A. H. HlenbnsikoB, KaHIUAAT TEXHUYECKUX HAYK, JOUEHT, BOTKHHCKNIA (uiman VKeBCKOro rocy1apcTBEHHOTO TEXHHYECKOTO YHHBEPCHTETA
umern M. T. Kanaumnukosa (4. N. Shelpyakov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University, Votkinsk
branch)

MOJIEJIMPOBAHUE TEYEHUI B BUXPEBBIX YCTPOMCTBAX C IOMOIIBIO ITPOTPAMMHBIX KOMIUIEKCOB BBLIUMCJIM-
TEJIbHOW THJIPOJMHAMUKU (Simulation of Flow in Vortex Devices Using Computational Fluid Dynamics Software Systems). — C. 10—13.

Paccmampusaemes 803MOACHOCMb NPUMEHEHUS. COBPEMEHHBIX CPEOCME BblYUCIUMENbHOU SUOPOOUHAMUKU K MOOEIUPOBAHUIO 6UXPEBLIX NOMO-
ko8. [Iposeden ananus u cpasnenue NPUKIAOHbIX MAMEMAMUYECKUX Mooenell.

The paper considers the possibility to apply modern means of computational fluid dynamics to model the vortex flows. The analysis and compari-
son of applied mathematical models is carried out.

KiroueBble ciI0Ba: BUXPEBOE TEUCHUE, MOJICIIMPOBAHIE, HHXKCHEPHBIN aHAIN3, 3)KEKTOPHOE YCTPOMICTBO.

Key words: vortex flow, simulation, engineering analysis, ejector device.

V]IK 621.787

H. B. BaTuHOB, KaHAWAT TEXHUYECKUX HAyK, JIOLEHT, MkeBckuil rocytapcTBeHHbIN TexHU4eckuid yHuBepcurer umenn M. T. KanamHukosa
(L. V. Batinov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

E. C. IlerpoBa, Maructpast, MxeBckuii rocynapcTBeHHBIN TexHnueckuid yauBepeuret umenn M. T. Kananaukosa (E. S. Petrova, Master’s de-
gree student, Kalashnikov Izhevsk State Technical University)

MATEMATHUYECKOE MOJEJIMPOBAHUE ITPOLIECCA JOPHOBAHU S HA TTPUMEPE OTBEPCTHS CBOPOYHOI'O Y3JIA «BAJI C
TOPCHOHOM» DJIEKTPOMEXAHNYECKOI'O YCUJIMTEJS PYJIEBOT'O YIIPABJIEHUS (Mathematical Modeling of Burnishing by Ex-
ample of Hole of ""Shaft With Torsion" Subassembly for Electric Power Steering). — C. 14-16.

Cmamusa noceswena mMooeruposanuio npoyecca OOPHOBANUS HEMEeXHOI02UYHO20 OMEePCmuUs Mano2o ouamempa 6 cOOpPOYHOM Y3ne «8au
€ MOPCUOHOMY» INEKMPOMEXAHUYECKO20 YCUunumens pyneeo2o ynpasnenus. Ilpednazaemas mooens nosgonsem yuumuléams QU3UKO-MeXaHuyecKue
ceoticmea obpabamviéaemulx demareli 6 coope, a maxdice HepagHOMePHOCb CIEHKU OMEEPCUL.

The article is devoted to modeling the burnishing process for a low-tech pinhole in the "shaft with torsion" subassembly for electric power steering.
The proposed model takes into account physical and mechanical properties of assembled machined parts as well as uneven walls of the hole.

KiroueBble cj10Ba: 3JI€KTPUYECKUIT yCHIIUTEINb PYIIs, JOPHOBAaHUE OTBEPCTHH.

Key words: electric power steering, hole burnishing.

YK 621.453

J. A. BoaxoBckux, acnupanT, [lepMCKUii HaMOHAJIBHBIA HMCCIEOBATENbCKUN NONUTeXHUUecKuil yHusepcuret (D. A. Bolkhovskikh, Post-
graduate, Perm National Research Polytechnic University)

B. . MaauHuH, JOKTOp TEXHUYECKHX Hayk, npodeccop, [lepMcKkuii HallMOHANBHBIH HCCIIEI0BATEIbCKUIT MONTUTEXHUUECKUI YHUBEPCUTET
(V. I. Malinin, DSc in Engineering, Professor, Perm National Research Polytechnic University)

P. B. Byab60BuY, TOKTOp TEXHUYECKHX HayK, mpodeccop, IlepMckuii HAMOHATBHBII HCCIIEN0BATEIbCKUH TOTUTEXHUIECKUH YHUBEPCUTET
(R. V. Bulbovich, DSc in Engineering, Professor, Perm National Research Polytechnic University)

AHAJIM3 [IPUMEHEHMS PA3JIMYHBIX AJIFOMUHUEBO-I'A30BbIX CMECEM B ®OPKAMEPE YCTAHOBKU CUHTE3A HAHO-
OKCHJIOB (Analysis of Applying Various Aluminum Gas Mixtures in Prechamber of Nanooxide Synthesizing Plant). — C. 17-20.



Onucanvl Haubonee sHauumvie Gakmopwl, e1usOwWUe HA NOIYHEHUe HAHOOKCUOA ANIOMUHUA 6 ONbIMHO-NPOMbIUIEHHOU YCIMAHOBKE CUHMe3A
(cymmapHas 007 KOHOEHCUPOBAHHOU U 2a3000pa3HOll (asvl anoMuHus, 06paz0eantas 6 popkamepe). Yuumoleas eiusHue 5mux Gaxmopos, noooo-
DaHbl pasiuyHble ATOMUHUEE0-2A308ble CMECU, CHOCOOCMBYIOWUe YIYHIUEeHUI0 NPOYecca CUHMe3d U Kayecmea Hanookcuoa amomunus. IIposeden
KOMNIEKCHbIU aHANU3 NPUMEHEHUs. ATIOMUHUEB0-2aA306bIX CMecell 8 popramepe.

The most significant factors to obtain the aluminum nanooxide in the experimental-industrial synthesizing plant (the total fraction of the con-
densed and gaseous phase of aluminum, formed in the prechamber) are described. According to the influence of these factors, various aluminum gas
mixtures are chosen, promoting the improvement of synthesis process and aluminum nanooxide quality. A comprehensive analysis of applying the
aluminum gas mixtures in the prechamber is carried out.

KiroueBble ¢10Ba: CHHTE3 HAHOOKCHJIA, ATIOMUHUEBO-Ta30Basi cMech, hopkamepa.

Key words: synthesis of nanooxide, aluminum gas mixtures, prechamber.

Y]IK 621.9.044

H. A. IleyénkuH, acnupaHt, VbkeBCKUH rocynapcTBeHHbIH TexHuuyeckuil ynusepcurer umenun M. T. Kanamuukosa (I 4. Pechenkin, Post-
graduate, Kalashnikov Izhevsk State Technical University)

H. C. CuBueB, JOKTOp TEXHHYECKHX HayK, mpodeccop, MxxeBckuil rocynapcTBeHHbIH TexHIdeckuil yHuBepcureT nmenn M. T. Kanamnukosa
(N. S. Sivtsev, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

10. B. Ily3aHoB, KaHANWAAT TEXHUYECKUX HAYK, OLEHT, VKEBCKMI TocyjapcTBeHHBII TexHnueckuil yHuBepceuter umenu M. T. KanamHukosa
(Yu. V. Puzanov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

A. T'. Baxun, xeBckuil rocynapcTBeHHbIi TexHnueckuil ynusepeuteT umenn M. T. Kanammnukosa (4. G. Bazhin, Kalashnikov Izhevsk State
Technical University)

ABTOMATU3NPOBAHHas TEXHOJIOTUs OBPABOTKN JIETAJIEM PYXKbSI MP-27EM (Automated Technology of the Shot-Gun
"MP-27ME" Parts Processing). — C. 21-24.

Paccmampusaemces asmomamusayus obpabomku demarneii OXOMHUYLUX PYICELl C YHENMOM 803MONCHOCHIEN COBPEMEHHBIX CPeOCE MexHOI02u-
uecko2o 060pyO08anUs U NPOSPAMMHO20 00eCheyeHs.

The processing of shot-gun parts is considered with account of modern hardware and software capabilities.

KiroueBble ¢/10Ba: TEXHOJIOTHS, PyXKbe, ABTOMATHU3ALMS, IPUTOHKA.

Key words: technology, gun, automation, adjusting operation.

YK 621.453

A. A. O6pocos, couckatens, [lepMcKkuii HAIMOHANBHBINH UCCIIEOBATENbCKUIl TOMUTeXHUIeCKUH yHUBEpcUuTeT (4. A. Obrosov, Applicant, Perm
National Research Polytechnic University)

E. C. 3emepeB, acniupanr, [lepMckuii HAMOHANBHBIA UCCIIEI0BATEILCKUN TTOIMTEXHUYECKUI yHUBepeuTeT (E. S. Zemerev, Post-graduate, Perm
National Research Polytechnic University)

B. . MaauHuH, JOKTOp TEXHUYECKHX Hayk, npodeccop, [lepMcKkuii HallMOHAIBHBIA HCCIIEI0BATEIbCKUIT MOMUTEXHUUECKUI YHUBEPCUTET
(V. I. Malinin, DSc in Engineering, Professor, Perm National Research Polytechnic University)

JUHAMMUMKA I'A3OHACBIIIEHHUS TOPOILIKA AJIIOMUHUA B CUCTEME IOJAYHA YCTAHOBKH CUHTE3A HAHOOK-
CUJA (Dynamics of aluminum powder gas saturation in feeder system of nanooxide synthesis plant). — C. 25-28.

Paboma nocesawena meopemuueckomy u KCNEPUMEHMATLHOMY UCCIE008AHUI0 OUHAMUKU Npoyecca npedsapumenbHo2o 2a30HACbIenUs no-
POWKA AMOMUHUA 8 Cucmeme nooayu O0sl NOCIedyIuwe20 CMabulbHO20 e20 UCIeYeHUs U3 CPYUHOl GOPCYHKU YCIMAHOBKY CUHMEe3d HAHOOKCUOd.
ITonyuenwvi hopmynsl Ons pacuema nepexoOHvIX npoyeccos 2azonacvienus. Ilipusedena memoouxa sKChepuMeHmanbHo20 UCCIe008aAHU IMUX NPO-
yeccos. Pacuemul nepexoonuix npoyeccos 2a30HaAcbiujenis Xopouio cXo00Amcesl ¢ pe3yibmamamit IKCHepumMenmd.

The work is devoted to theoretical and experimental study of the dynamics of the process of preliminary gas saturation of aluminum powder in
the supply system for its further stable flowing out of the inkjet nozzle of the nanooxide synthesis plant. Formulas for calculation of transient gas
saturation processes have been obtained. The technique of experimental study of these process has been shown. Calculations of transient gas satura-
tion processes agree well with experimental results.

KioueBble ¢10Ba: IOPOLIOK, Fa30HACKHIICHNE, (QHIBTPALIHS.

Key words: powder, gas saturation, filtration.

YK 621.914.6

B. A. UBaHOB, JOKTOp TEXHUYECKUX HayK, npodeccop, [lepMckuii HallMOHAIBHBIH UCCIIE0BATEILCKUI MOJUTEXHUYECKUH YHUBEPCUTET
(V. A. Ivanov, DSc in Engineering, Professor, Perm National Research Polytechnic University)

B. K. IlepeBo3HMKOB, KaHIUJAT TEXHUYECKUX HAYK, JOLEHT, IIepMCKHii HAallMOHAJIBHBINA MCCIIE0BATENbCKUI OJINTEXHUUECKUI YHUBEPCUTET
(V. K. Perevoznikov, PhD in Engineering, Associate Professor, Perm National Research Polytechnic University)

METO/I BJIOKMPYIOIINX JIMHUI TP ®OPMOOBPA3OBAHNN CJIOXKHOIIPOPUIIbHBIX BUHTOBBIX ITOBEPXHOCTEM JIAC-
KOBBIM MHCTPYMEHTOM (Method of Blocking Lines in Generation of Geometrically Complex Helical Surfaces by Disk Tools). — C. 28-32.

IIpeonoswcen memoo 6IOKUPYIOWUX TUHULL NPU HAXOHCOCHUU NAPAMEMPO8 YCHAHOBKU OUCKOBbIX UHCIPYMEHIO08, 00pabamvl8arouux CioHICHO-
npoghunvhvle sunmosvie noeepxnocmu. Ilpoeeden ananus Gopmvl epapuros GIOKUPYIOWUX TUHUL 8 3A6UCUMOCTIU OM 8UOd  3A0AHHO20 NPOPUISL
6unmMoBoll nosepxnocmu. Ilpedcmasnenvl pesyibmamul UCCA006AHUI GIUAHUS OUAMEMPA UHCIPYMEHINOE HA (HOPMY OIOKUPYIOWUX TUHUL U 02Pa-
HuyeHull Ha 8bl00p NApamempos yCmaHoGKuU.

The paper proposes the method of blocking lines when determining the setting parameters for disk tools, machining geometrically complex heli-
cal surfaces. The analysis of blocking lines graphic configuration is performed according to the type of the given helical surface profile. Results of
investigating the influence of the tool diameter on the type of blocking lines and limitations of choosing the setting parameters are presented.

KiioueBble ¢10Ba: mapaMeTpsl BUHTOBBIX HOBEPXHOCTEH, TapaMeTphl yCTaHOBKHU, OIOKUPYIOIHE TUHUH.

Key words: helical surfaces parameters, setting parameters, blocking lines.

VK 629.113

JI. B. BapaxTaHoB, JOKTOp TEXHHYECKHX HayK, podeccop, Hinkeroponckuii rocy1apcTBeHHBIN TeXHHYECKUil yHIBepcuTeT nMeHu P. E. Anex-
ceeBa (4. P. Barakhtanov, DSc in Engineering, Professor, Nizhny Novgorod State Technical University named after R. E. Alekseev)

A. H. BioxuH, KaHIuaaT TEXHUYECKUX HayK, JOLEHT, Hixeropoackuii rocyiapcTBEHHbIH TeXHHUeCKkHi yHuBepcuteT uMeHn P. E. AnekceeBa
(4. N. Blokhin, PhD in Engineering, Associate Professor, Nizhny Novgorod State Technical University named after R. E. Alekseev)

E. I'. lenncenxo, Hikeropoackuii rocyjapcTBeHHbIH TexHu4Yeckuil yauBepcuter umenn P. E. Anekceesa (E. G. Denisenko, Nizhny Novgorod
State Technical University named after R. E. Alekseev)

A. M. Hockos, acnimpant, Hmxeroponckuii rocynapcTBeHHbIH TeXHHYeckuil yHuBepcuteT mmeHu P. E. AunexceeBa (4. M. Noskov, Post-
graduate, Nizhny Novgorod State Technical University named after R. E. Alekseev)

CIIOCOB OITPEJIEJIEHUS )KECTKOCTH CHET'A" (Method for Snow Stiffness Determining). — C. 32-35.

Cmambs nocssuena ucciedo8anuio jxcecmkocmu cheza. Ilpusedeno onucanue sKCcnepuMeHmanbHoOl YCmManoeKu O onpeoenenus Kosgouyu-
enma dcecmkocmu cHeea, cosoannou compyonukamu HI'TY. Ilpeocmasnenvi pezynbmambsl uUccie008aHUL CHEHCHO20 NOKPOBA, NPOBEOEHHbIX
¢ noMowbio OaHHoU ycmarnosku. Tlonyuensl ypasHerus, no3eonsowue nogblCims MOYHOCMb MOOEIUPOBAHUS. NPOYECCA 83AUMOOCUICMBUS. OBUNCUNIE-
1 MPAHCNOPMHO20 CPEOCHBA CO CHEJCHLIM NOKPOBOM, ONpedeieHUs RPOX0OUMOCMU U SHEP20IPHEeKMUHOCHU MPAHCHOPMHO20 CpedCmed.



The paper deals with the problem of snow stiffness research. There is the description of the test bench that was created by scientists of NSTU for
experimental research of the snow stiffness. The results of the snow cover study are presented. There is the explanation of equations that are increas-
ing the validity of simulation of interaction process between vehicle’s movers and the snow cover as well as estimation of vehicle’s passing ability
and energy efficiency.

Ki1ioueBble cj10Ba: )KECTKOCTh CHEra, (PU3NKO-MEXaHWYECKHE CBOMCTBA CHETa, KO (UIIMEHT )KECTKOCTH CHEra, MPOXOAUMOCTb.

Key words: snow stiffness, physical and mechanical properties of snow, snow stiffness modulus, off-road capability.

V]IK 621.453

A. 10. KprokoB, KaHIuIaT TEXHUYECKUX HayK, [IepMCKHIi HAIlMOHAIBHBINA UCCIICIOBATEIbCKHIN MONMTEXHUYECKUd yHUBepeuteT (A. Yu. Kryukov,
PhD in Engineering, Perm National Research Polytechnic University)

C. I'. SIpyumuH, TOKTOp TEXHUYECKUX HayK, [IepMCKHI HAIlMOHAIBHBIA MCCIEAOBATENILCKUI MOMUTEXHUYECKUH yHusepcuret (S. G. Yarushin,
DSc in Engineering, Perm National Research Polytechnic University)

OINPEJEJIEHUE ITAPAMETPOB ®YHKIIMOHWPOBAHN YCTAHOBOK ITIOJIYYEHUS YJIbTPA- U HAHOJAWCITEPCHBIX OKCH-
JIOB U HUTPUZIOB METOJIOM C)KUTAHUS ADPOB3BECEN METAJIJIOB (Definition of Functioning Parameters of Units of Ultra- and
Nano-Dispersed Oxides and Nitrides Obtaining by Method of Metals Gas Suspensions Combustion). — C. 36-40.

Ilpusedenvi pesyniomamel peutenuss 3a0a4 no paspabomre NPUHYUNUATLHBIX CXEM, ONpeOeeHuio napamempos GYHKYUOHUPOSAHUs. Y3108 YCma-
HOBKU NONYYEHUs YIbMPAOUCHEPCHO20 OKCUOA AIOMUHUA MEMOOOM COHCULAHUS NOPOUIKA MEMAILA 8 NPAMOMOYHbIX Kamepax ceopatus. Tlonyyenvl
3A6UCUMOCINU MeNCOY NAPAMEMPAMU PAOOUUX NPOYECCOB U NEMEHIN08 KOHCMPYKYUU, NPEONOACEHbL CROCOObL pe2yIuposans OUCHEPCHOCMU Yeile-
6020 NPOOyKma.

The results of tasks solution on schematic circuits development and on definition of functioning parameters of units of installation intended for
manufacture of ultrafine alumina by a metal powder incineration in a straight flow chamber are given. The dependences of characteristics of operat-
ing processes on construction parameters are obtained. The methods of desired product dispersion control are offered.

KiioueBble c/10Ba: CKUTraHUE METAILIOB, OKCHJI, MTOPOIIOK, BO3/AyX, CMECh, CHCTEMA [10/Ia4M, KaMepa BOCILIAMEHEHHUSI, TAPaMETPhl KOHCTPYKIUH
1 QyHKIHOHUPOBAHHUS.

Key words: metal combustion, oxide, powder, air, mixture, supply system, incineration chamber, parameters of construction and functioning.

VIIK 621.833.1

B. B. BecnaioB, KaHIU1aT TEXHUYECKUX HAYK, JIOLEHT, HUKeropoackuii rocy 1apcTBEeHHbIN TeXHUYECKUi yHuBepcuter umenu P. E. Anekceesa
(V. V. Bespalov, PhD in Engineering, Associate Professor, Nizhny Novgorod State Technical University named after R. E. Alekseev)

B. 1. Xa3oBa, Hmwxeropoackuii rocyapcTBeHHBIN TexHUUeckuil yHuBepcuteT umenu P. E. Anekceesa (V. 1. Khazova, Nizhny Novgorod State
Technical University named after R. E. Alekseev)

BJIMSIHUE TTOT PEITHOCTEM 3ALIETUIEHUS, U3MEHSTIOLLIMXCS ITO CUHYCOUIAJIBHOMY 3AKOHY T10 YTJIY ¢, HA CITEKTP
TAPMOHUYECKHMX COCTABJIAIOIINX [UKJIMYECKOM ITOI' PEILIHOCTHU 3YBLOBOM YACTOTbI LWJIMHAPUYECKUX 3YBYATHIX
IMEPEJIAY (Effect of Transmission Error Varying According to Sinusoidal Law by ¢ Angle on Spectrum of Harmonic Components of Cyclic
Error of Gear-Meshing Frequency of Spur Gears) — C. 41-43.

Togviuenue mounocmu U320MoBIEHUA 3yOUAMBIX KOJIEC ABNAEMC A HCUSHEHHOU HeoOX00UMOCmblo ux npouzeoocmea. OOHAKO 6 Hay4HOU ume-
pamype HedoCMAmMOYHO UCCIEO08AHUIL, PEUAIOWUX IMOM BONPOC. B Oannom ucciedosanuu Gvlia nposedena SKCnepuMeHmaibHAas RPOBEPKA GIUAHUS
paouanbro2o buenus weeepa npu obpabomie 3y6uamulX Kolec HA CHEKMP 2APMOHUYECKUX COCMABNAIOWUX YUKIUYECKOU NOZPeWHOCIU 3Y0Y0601L
uacmomul. Hcciedosanue nokasaio, 4mo usmeHeHue noepeuHocmu 3ayenienus, 8bl36anHoe paouanbhblM GueHuem weeepa, npueooum K usMeHenuio
AMRAUMYObL NPEUMYUIECMBEHHO NEPBOLL 2APMOHUYECKOU COCMABIAIWeN YUKTUYECKOU NOZpeuHocmu 3y04060U 4acmomel, a npupaujerie aMnaumyo
NOCIEOYIOWUX 2APMOHUYECKUX COCIABIAIOWUX He3HAYUmMenbHo. Pe3ynbmamol ucciedosans pacuuupsaion 603MOHCHOCIU YNPAGEHUA MOYHOCHIbIO
U320MOBNEeHUS 3YOUAMbIX KOEC HA ONePayUU UEeBUH08AHUSL.

Accuracy improvement is vital for spur wheels manufacturing. Yet there is still not enough scientific research that would solve this problem. The
present research deals with experimental validation of disc shaving cutter radial runout at spur gears procession with its effect on the spectrum of
harmonic components of the cyclic error of gear-meshing frequency. This research shows that transmission error variation caused by radial runout
of disc shaving cutter, results in amplitude modulation predominantly of the first harmonic component of the cyclic error of gear-meshing frequency,
leaving subsequent harmonic components amplitudes with no considerable increment. The results of the research widen the options of spur wheels
manufacturing accuracy management at shaving operation.

KitioueBble ¢J10Ba: MOTPEIIHOCTH 3aLEIUICHNUS, UKINYECKast HOTPEIIHOCTh 3yO1l0BO 4acTOThI, OAHOMPO(UIBLHEIN KOHTPOIIb, pajHaabHoe Oue-
HHe, IUCKOBEI IIeBep, HHINHIPHIECKHE 3y0UaThie Koeca.

Key words: transmission error, cyclic error of gear-meshing frequency, single-flank control, radial runout, disc shaving cutter, spur gears.

V]IK 536.46:621.762:662.612

®. H. YepHos, couckareib, [lepMcknii HalMOHAIBHBII HCCIEI0BATENbCKUI MouTeXHUYeckuil yausepcuret (F. N. Chernov, Applicant, Perm
national researching polytechnic university)

B. U. MaaunuH, JOKTOp TeXHHYECKHX HayK, npodeccop, [lepmcknii HaMOHANBHBII HCCIEN0BATEIBCKHI TOJUTEXHHIECKHH YHHBEPCHTET
(V. I. Malinin, DSc in Engineering, Professor, Perm National Research Polytechnic University)

OBOPYJIOBAHUE nnst BbleNeHUs] HAHOJUCIEPCHOTO OKCHJIA U3 CYCIIEH3MM NPOJYKTOB Cropanusi MertamiorazoBoii cmecu (Equipment for
Nanoparticles Separation from Suspension of Metal-Gaseous Mixture Combustion Products). — C. 44—46.

Paccmampusaemes koncmpykyus yempoucmea 0 8bl0eneHus U3 cyCnensuu npooyKmos C2opaHus Memanio2a3osoti cMect acmuy oKcuoa 3a-
OAaHHOU OUCNEPCHOCMU, 8 MOM YUClie HAHOpasmepHbIX. [Ipunyun delicmeus ycmpocmea OCHO8AH HA npumeHeHuu sggexma snekmpogpopesa. Ilpeo-
nazaemcs cnocob op2anusayuu npoyecca pasoeneHus Ppaxyuil 6 YCiousix npOMbIUIEHHO20 NPOU3E00CMEA HAHONOPOUIKOS.

The construction of equipment for nanoparticles separation from suspension of metal-gaseous mixture combustion products is considered. Its
principle of operation is based on electrophoresis effect. The industrial method of fraction separation is proposed.

KioueBble €10Ba: CyCIIEH3Ms, HAHOTIOPOIIOK, EKTPodopes, SMEKTPOIIHUT.

Key words: suspension, nanopowder, electrophoresis, electrolyte.

SKOHOMHKA

YK 658.58(045)

H. M. Me3puna, couckareib, VbkeBckuil TocyiapcTBeHHBII TexHIYeckuil yHuBepcuteT nmenn M. T. Kanamnukosa (N. M. Mezrina, Applicant,
Kalashnikov Izhevsk State Technical University)

METOJMKA PACYETA HOPMATHUBA U3JEPXXEK BU3HEC-ITPOLIECCA «YIIPABJIEHUE KAIIMTAJIbHBIM PEMOHTOM OCHOB-
HBIX ®OHIOB» HA 1 KPC (Methods for Calculation of Cost Standards for Lifting Equipment Overhaul Repair at One Category of Com-
plexity of the Repair). — C. 4748.

Tlpusedena memoouxa pacuema HopMamusea uzoepicex busHec-npoyecca «ynpasieHue KanumaibHbM peMoHmom ocnosnwix onooey na 1 KPC.

The paper describes methods for calculation of costs standards for the business process “Management of PPE Overhaul Maintenance” per 1
category of maintenance and repair complexity.



KiioueBble cjioBa: n3iep)xKy, OU3HEC-NPOLECe, yIpaBIeHHE, KalUTaIbHbI PEMOHT, OCHOBHBIC (DOHBI, PHIHOYHASI CTOMMOCTb, 000pYI0BaHHUE,
K03()HULMEHT HEYCTPaHUMOTO (PU3UUECKOTO U3HOCA.

Key words: costs, business process, PPE (property, plant and equipment), overhaul repair, market value, equipment, unavoidable physical wear
factor.

V]IK 338.49

E. B. XomeHKo, KaH/n/1aT SKOHOMUYECKUX HAYK, IOLEHT, VbKeBCKUI rocynapcTBeHHbIH TeXxHnueckuil yHuBepeuretr umenu M. T. Kanamnukosa
(E. B. Khomenko, PhD in Economics, Associate Professor, Kalashnikov Izhevsk State Technical University)

METAUH®PACTPYKTYPHBIE ®AKTOPBI PA3BUTUSI CUCTEMBI IPEAIIPUHUMATEJIBCTBA (Meta-infrastructural factors
of development of entrepreneurship system). — C. 49-52.

Cmambs nocésujena ananusy ocobeHHocmel GoPMUpoBaHUs MEMAUHGPACMPYKMYPHBIX ACHEKNO8 PA3EUMUSL IKOHOMUKU U NPeONnPUHUMAMEb-
cmea. Aemopom na 6ase meopuu NOCMUHOYCMPUATLHO20 0OUjecmea 0OOCHOBAHO BblOeNeHIe 8 COCMAGe UHPPACMPYKMYPHO20 0becheuenus IKOHO-
MUKU U NPEONPUHUMAMENbCNBA Memagakmopos: uHPOPMAYUoOHHAS. UHPPACMPYKMYPA, UHHOBAYUOHHAS UHPPACMPYKMYPA, COYUOSYMAHUMAPHASL
ungpacmpykmypa.

The article is devoted to analysis of particularities of creating the meta-infrastructural points to develop economics and entrepreneurship. Based
on the theory of post-industrial society, the author proved the emphasis of the following meta-factors inside the infrastructural provision of economics
and entrepreneurship: information infrastructure, innovation infrastructure, socio-humanistic infrastructure.

KuroueBble ci10Ba: cucTeMa IpenpHHIMATEIbCTBA, HHPPACTPYKTYpa MpePHHAMATEIbCTRA.

Key words: entrepreneurship system, enterprise infrastructure.

YK 339.138

H. ®. PeBenko, JOKTOp 9KOHOMHYECKHX HayK, mpodeccop, VbkeBckuit rocyaapcTBeHHbIN TexHuueckuil yauBepcuter umern M. T. Kananiauko-
Ba (N. F. Revenko, Doctor of Economics, Professor, Kalashnikov Izhevsk State Technical University)

B. M. CeméHoB, TOKTOp 9KOHOMHYECKHX HaykK, mpodeccop, Kypranckuii rocynapcrsennstii ynusepcurert (V. M. Semenow, Doctor of Econom-
ics, Professor, Kurgan State University)

O. E. BacuabeBa, JTOKTOp 5KOHOMUYECKHX HayK, noueHT, Kypranckuii rocynapcrBennsiid yuusepcutet (O. E. Vasilieva, Doctor of Economics,
Associate Professor, Kurgan State University)

Crparernyeckasl CErMEHTAIHsl CEPBUCHOIO CONPOBOMKJIEHHS IIPOMBIILIEHHOH NPOIYKIMU ITPOU3BOICTBEHHO-TEXHMYECKOro HazHaueHus (Strate-
gic Segmentation of Service Support of Industrial and Technical Products). — C. 52-54.

Ilpedcmasnenvl cmpamezuyeckue ceemenmol, 001a0alOuue 20MOEHHOCIBIO ¢ MOYKU 3penusl cneyuguueckux mpebosanuil, npedvAGIAEMbIX HO-
mpebumensamu nPOMbIUIEHHOU NPOOYKYUU K KAY4eCmey U CIMOUMOCHU CONPOSOICOAIOWez0 Cepsuca, u Cmpamezuu, paccuumantble Ha Kaxcoblil us
IMUX Ce2MEHNO8.

The paper presents strategic segments, which have homogeneity in terms of specific requirements stated by consumers of industrial products to
the quality and cost of the accompanying services, and strategies designed for each of these segments.

Ki1roueBble ¢/10Ba: CEpBHCHOE CONPOBOKACHUE, IPOMBIIIIEHHAS IPOYKIUS, PBIHOK, CETMEHTBI, CTPATEerHs.

Key words: service support, industrial products, market, segments, strategy.

YK 336.76

B. A. /IpecBSIHHHKOBA, MaruCTpaHT, V>keBCKHIl rocyJapcTBEHHBIH TexHIIecknil yHuBepcuteT uMeHn M. T. Kanamuukosa (V. A. Dresvyannik-
ova, Master’s degree student, Kalashnikov Izhevsk State Technical University)

C. II. CpIpbIrHH, KaHAMJAT TEXHUYECKUX HayK, V>KeBCKHI rocyaapCTBEHHBIH TeXHUYEeCKUil yHuBepcuteT umenu M. T. KamamHukosa
(S. P. Syrygin, PhD in Engineering, Kalashnikov Izhevsk State Technical University)

OLIEHKA ®UHAHCOBOT'O PUCKA HA PBIHKE AKIIHIA (Evaluation of Financial Risk in Stock Market). — C. 54-57.

Paccmompeno nomwamue «puck» u UCMOYHUKU €20 803HUKHOBeHUS. Llenvio ucciedo8anus A6Aemcs usydenue Ucnoib3yemvlx 6 npaKmuke mep
oyenKu pucka Ha ¢onooeom puinke. B xooe ucciedosanusn oyenen puck no dannvim undexca PTC u axyuii komnanuii — npedcmagumeneti pasiuyHbix
ompacineil ¢ UCNObL306aAHUEM PACCMOMPEHHBIX Mep OyeHKU unancoso2o pucka. IIpobnema, s3amponymas 6 0aHHOU cmamve, — 6blseNeHUe HAUbOIee
npuemnemMou mepvl OYeHKU YUHAHCOBO20 PUCKA 8 KPUSUCHBII U OOKPUSUCHBILLL NEPUOObI PbIHKA.

The article focuses on the concept of “risk” and the sources of its origin. The purpose of this article is to study the steps used in the practice of
risk assessment in the stock market. The study assessed the risk of the data and the RTS stock companies from different industries using the consid-
ered measures of financial risk assessment. The problem raised in this article is to identify the most appropriate measures for assessing the financial
risk in the crisis and pre-crisis market.

KiroueBble c10Ba: pUHAHCOBBIH PHCK, CpEIHEE KBaAPATHIECKOE OTKIOHEHHE, BOJIATHIBHOCT BHU3, B-k03¢ddurment, Value-at-Risk.

Key words: financial risk, standard deviation, volatility down, B-factor, value-at-risk.

VK 332.8

E. C. Kypauaés, acnupant, MxeBckas rocyqapcTBeHHas cenbckoxossiicTBenHast (E. S. Zhuravlev, Post-graduate, Izhevsk State Agricultural
Academy)

IIYTU PEHIEHUS MPOBJIEM KUJIUIIIHOTI'O CEKTOPA DKOHOMUKHN AKAJAEMMS (Ways of problem solution in housing
sector). — C. 58-60.

Packpwlearomes npo6emvl HCUTUUHO20 CEKMOPA SKOHOMUKU: KPUMUYECKUU USHOC JHCUNLIX OOMO8, Oeuyum UHAHCOBBIX cpedcms, nPOmueo-
cmosnue cnoco6oe ynpasnenus. OcHosHoe eHUMaHUe 6 pabome agmop akyenmupyem Ha usmenenusx 6 Kunuwmnom xodexce P® ¢ uacmu ¢onoa
KAnumaibHo20 pemMoHma, packpuléaowux nymu peutenus npoonem. CpasHumenvuulll anaius cnocobos YnpasieHus: MHO2OKEAPMUPHLIM OOMOM
nokasan, umo cnocobwl ynpasnenus nocpedcmeom TCIK u IKCK naubonee onmumanshvl npu deticmgyoujem 3akoHooamenvcmee. Packpvima pons
VRPAGNAIOWUX OP2AHUZAYULL 8 CUCTEME OP2AHOE YNPAGIeHUSL MHO2OKEADMUPHBIM OOMOM.

Problems in the housing sector are discussed, including critical depreciation of housing stock, deficiency of financial means, confrontation of dif-
ferent management methods. Particular emphasis is given to the changes in Housing Code of the Russian Federation related to the fund of capital
repair that offer the ways of problem solution. Comparative analysis of various ways of apartment building management reveals that partnership of
housing owners and housing cooperative are optimal management methods under legislation in force. The role of management companies in apart-
ment building management system is considered.

KiroueBble €J10Ba: XHIHIHO-KOMMYHAIBHOE XO35iCTBO, H3HOC OCHOBHBIX (hOHJIOB, (PMHAHCOBBIE peCypehl, yipasistomas opranusanus, TCXK,
XKCK, nnnoBawws, HhOH/ KaUTAIBHOIO PEMOHTA, CIIOCO0 YIIPaBICHHS.

Key words: housing and communal services, depreciation of fixed assets, financial resources, management company, partnership of housing
owners, housing cooperative, innovation, fund of capital repair, management method.

YK 336.01

J. M. I'aukukyp0aHoB, JOKTOp SKOHOMUYECKHX HayK, Ipodeccop, MxeBcknii rocynapcTBeHHbIH TexHuIeckuil yHuBepcurer uMenu M. T. Ka-
naumHukoBa (D. M. Gadzhikurbanov, Doctor of Economics, Professor, Kalashnikov Izhevsk State Technical University)

M. H. I'nyxoBa, conckarens, MxxeBCKHil rocyapCTBeHHbIN TexHuueckuid yHuBepcuter uMeHu M. T. Kanamuukosa (M. N. Glukhova, Applicant,
Kalashnikov Izhevsk State Technical University)



KBAJIMMETPUYECKUI TTOAXO0JI K KOMIIJIEKCHOM OLIEHKE PMCKOB ITPOMBIIIJIEHHOIO TIPEAIIPUSATHA (Qualimetrical
Approach to Complex Estimation of Industrial Enterprise Risks). — C. 60—64.

IIpeonosicen agmopckuil NOOX00 K OyeHnKe pUCKOs NPeOnpUsmuUs ¢ NOMOWbLIO KEATUMEMPUYECKOl MOOeNU KOMNIEKCHOU OYeHKU PUCK-NPOPUIs
NPOMBIUIEHHO20 NPEONPUAINUSL.

The author's approach to the complex estimation of the industrial enterprise’s risks by means of a qualimetrical model is offered in the article.

Ki1ioueBble ¢10Ba: OLICHKA PUCKOB, KBAIMMETPHSI, IPOMBIIUICHHOE IIPEIIPUSITHE.

Key words: estimation of risks, qualimetry, industrial enterprise.

V]IK 336.43

1O. B. CeBproruH, KaHIu/JaT Y)KOHOMUYECKUX HayK, VI>KeBCKHMH rocyaapcTBeHHbIH TeXHUUecKui yHuBepcuter uMenn M. T. Kanamuukosa
(Yu. V. Sevryugin, PhD in Economics, Kalashnikov Izhevsk State Technical University)

TTPOBJIEMA BbIBOPA DOOPEKTUBHBIX MHCTPYMEHTOB ITEPCOHAJIBHOI'O IIEHCUOHHOI'O MHBECTHPOBAHIS B POCCHU
(Problem of Choosing the Effective Tools of Personal Pension Investment in Russia). — C. 64—67.

Hccenedosarno cospementoe cocmosHue peiHka NeHCUOHHbIX HakonieHuil 8 Poccuu. Buiasieno obecyenusanue pasmepa 6y0yujux neHcuti mpyoo-
CcnocobHbix epadcoan. IIpeonodcervl cnocobbl CamocmosmenbHol ousepcupurayuy nopmaeens NeHCUOHHBIX CPeICms.

The current state of pension savings market in Russia is examined. The depreciation size of future pensions for working age citizens is revealed.
The ways of self-diversified portfolio of pension funds are proposed.

KiroueBsle cioBa: nH}usiwms, Oyayas ICHCHS, PIHOK IICHCHOHHBIX HAKOILICHHI, HOPT()OIIHO, HOH/IBI, HHBECTHUINH, YIIPABIISIOLINE KOMIIAHUH.

Key words: inflation, future pension, pension savings market, portfolio, funds, investments, management companies.

VK 332.14

H. JI. DMupoOB, T0KTOp IKOHOMHYECKHX HayK, HoueHT, CaHkT-IleTepOyprekuii rocyrapcTBeHHbIH SKoHOMUYecKuid yHuBepeutet (N. D. Emirov,
Doctor of Economics, Associate Professor, St.-Petersburg State Economic University)

JI. M. JIa6yTuHa, couckarenb, VbkeBCKHil TocyqapCTBeHHBIN TexHU4Yeckuil yHuBepcuteT uMenu M. T. Kanammnukosa (L. M. Labutina, Appli-
cant, Kalashnikov Izhevsk State Technical University)

CouuanbHbI SKCIIEPUMEHT M NPOJBIKCHHE MHHOBAlIMOHHBIX TEXHOJIOTMH ympasieHHs B couuaibHol cdepe (Social Experiment and Ad-
vancement of Innovative Management Technologies in Social Sphere). — C. 68-71.

Paccmampusaiomes npobnemsl npoosudicenus UHHOBAYUL 6 ynpasienuu coyuanvholl cgepoii Poccuu. Cehopmynuposanst ocHosHble NOHAMUSL
COYUANBHO20 IKCNEPUMEHMUPOBAHUS, NOKA3AHbL OCHOGHbBIE CXEeMbl COYUAILHBIX IKCNEPUMEHINO8, PACCMOMPENbl KOHKpemHble npumepbl dKCHepu-
Menmog 6 coyuanvholi cghepe Poccuu 3a nociednee oecamunemue.

The paper considers the problems of advancement of innovations in social sphere management in Russia. The basic concepts of social experi-
ments are formulated, the basic schemes of social experiments are shown, specific examples of experiments in social sphere of Russia for the last
decade are considered.

KiroueBble cioBa: coimaibHas cepa, COUMANBHBIA KCIEPHMEHT, MPOJABIKCHUE MHHOBALMK, HHHOBAIMOHHAS JICATENBHOCTD, OIO/KETHBIC
pacxompl.

Key words: social sphere, social experiment, advancement of innovations, innovative activity, budget costs.

V]IK 338.24

A. O. I'tyxoB, acnupanT, VbkeBckuii TocynapcTBeHHbIN TexHuueckuil yHuBepcuteT umeHH M. T. Kamamnukosa (4. O. Glukhov, Applicant,
Kalashnikov Izhevsk State Technical University)

O HEKOTOPBIX ACIIEKTAX PA3BUTHUSA PEANPUATHUI MAJIOTO U CPEJHEIO NTPEANTPUHUMATEJILCTBA HA CTPOUTEJIb-
HOM PBLIHKE VP (Some Aspects of Development of Small and Medium Business for Construction Market UR). — C. 71-73.

Cmambs nocesuena oyenke cOCMOAHUA U POIU NPEONPUAMULL MATO020 U CpedHe20 NPeONnPUHUMAMENbCIMEA 6 CPOUMENbHOU OMPACIU PeSUOHA.
Hccnedyemes snavenue npednpusimuii OQHHOU Kame2opuu 0Jis pe2UOHAIbHO20 PbIHKA; PACKPbINbL OMOeIbHble PaKmopbl, NPensmcmeayoujue paseu-
MU0 MAI020 U CPeOHe20 NPeonPUHUMAMENbCMEA 6 CIMPOUMENbHOU OMPACIU; NOKA3AHO 3HAYEHUe UHHOBAYUOHHOU AKMUBHOCHU CHPOUMENbHbIX
xkomnanuti MCII 0ns obecneuenust ycmouuugbix KOHKYPEHMHbIX NO3UYULL.

The present article is concerned with the status and the role of small and medium enterprises for construction industry of the region. The impor-
tance of construction companies for the regional market are also investigated in the article and some certain factors hampering the development of
SME in construction industry are discussed, the importance of construction companies' activity for promotion of competitiveness is shown.

KiioueBble €J10Ba: HHHOBALMHU, MaJIOE U CPEAHEE TIPEIIPUHIMATENIBCTBO, YIIPABICHHE, KOHKYPEHTOCIIOCOOHOCT.

Key words: innovations, small and medium business, management, competitiveness.

YK 338.2

J. M. I'azxkukyp6aHoB, JOKTOp SKOHOMUYECKHUX HayK, Ipodeccop, MxeBckuil rocynapcTBeHHbIH TexHnaeckuil yHuBepcuteT uMenu M. T. Ka-
namaukoBa (D. M. Gadzhikurbanov, Doctor of Economics, Professor, Kalashnikov Izhevsk State Technical University)

C. 10. WabuH, KaHAUAAT S5KOHOMUYECKHUX HAYK, JAOLEHT, V>KeBCKuUil rocyaapcTBeHHbIH TexHu4eckuid yHuBepeuter umenn M. T. Kanamnukosa
(8. Yu. Ilyin, PhD in Economics, Associate Professor, Kalashnikov Izhevsk State Technical University)

daxTopsl HHTEHCU(UKAIMH cenbekoro xo3siicTBa (Factors of Agriculture Intensification). — C. 73-75.

Cmamus nocésujena KOMNIeKCHOMY yuenty Gakmopos UuHmMeHCUGUKayuu cenbcko2o X03Alcmea.

The article is devoted to the comprehensive mainstreaming of the agriculture intensification.

KiroueBnle c10Ba: GpaxTopbl, HHTCHCH(HUKALHS CEIBCKOTO X03SHCTBA, 3P ()EKTUBHOCTS.

Key words: factors, intensification of agriculture, efficiency.

V]IK 338.465:621.31

H. C. Besocayaues, acnupanT, VbkeBckuii rocyjapcTBeHHbIH TexHu4Ieckuil yauBepcuret umenu M. T. Kanamnukosa (1. S. Belosludtsev, Post-
graduate, Kalashnikov Izhevsk State Technical University)

H. B. MUTIOKOB, JIOKTOp TEXHHUYECKUX HAYK, JOLEHT, V)keBCKUil rocyapcTBeHHbIN TexHn4yeckuil yuusepcuretr umenn M. T. Kanamaukosa
(N. V. Mityukov, DSc in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

OKOHOMUHYECKOE OBOCHOBAHUE HEJIECOOBPA3HOCTU IMPUMEHEHUS KOI'EHEPAIIMOHHBIX YCTAHOBOK HA IIPO-
MBIIIJIEHHOM ITPEAITPUATHU (Feasibility Study of Cogeneration Units at Industrial Plant). — C. 75-76.

Tlokasvieaemcsi 03MOHCHOCIb A0ANMAYUU MEMOOUKU YIPOUJEHHO20 PACHemd NO IKOHOMUYECKOMY 0O0CHOBAHUIO UHBECMUYULL NPUMEHUMENbHO
K Npeonpusimuro, GHeOpsiiouemy Ko2eHepayuoHHble YCMAaHOBKU.

The paper describes the possibility of adapting a simplified calculation method for economic justification of investments in relation to the com-
pany, introducing cogeneration units into production.

Ki1ioueBble ¢JI0Ba: MHBECTUIINY, HHHOBAIIWY, KOT€HEPALUsl, JHEPTETHKA.

Key words: investment, innovation, co-generation, energy.



V]K 332.02

s1. II. JlaryHoB, acnupaHT, KeBckuil rocymapcTBeHHbIH TexHuueckuid yHuepcutreT umenn M. T. Kanammuukosa (Ya. P. Lagunov, Post-
graduate, Kalashnikov Izhevsk State Technical University)

COBEPHIEHCTBOBAHUME CUCTEMbBI KOHTPOJISI B MYHUIIUITAJIBHOM OBPA30BAHUM HA OCHOBE OLIEHKU D®®EKTHUB-
HOCTU AEATEJIBHOCTU OPTAHOB MECTHOI'O CAMOVIIPABJIEHUS (Enhancement of the Control System in Municipality on the
Basis of Evaluating the Local Self-Government Efficiency). — C. 77-78.

Ipoananuzuposansvl onpedenenus KOWMpPOIs KAk Qynxyuu ynpaenenus. [peonrazaemcs KOHmponb, MOHUMOPUHE U OYeHKY ddpexmusnocmu desi-
MEALHOCMU OP2AHO8 MECIHO20 CAMOYNPAGIEHUSI OCYUWECMEISINb KAK eOUHbIIL NPoyecc.

The article describes the definition of control as the management function. It is proposed to exercise the procedures of controlling, monitoring
and evaluating the local self-government efficiency as a single process.

KiroueBble ¢10Ba: OPraHbl MECTHOTO CAMOYIIPABICHUsI, HYHKIINH, CHCTEMa KOHTPOIIS, OLIEHKa, 3 (HDEeKTHBHOCTD AESITETBHOCTH.

Key words: local self-government, functions, control system, evaluation, activity efficiency.

VK 69:338.01

J. C. YUnpkoBa, MarucTpant, VbxeBckuil rocyrapcTBeHHbI TexHnueckuil yausepcuter uMenu M. T. Kanamuukosa (D. S. Chirkova, Master’s
degree student, Kalashnikov Izhevsk State Technical University)

B. II. I'paxoB, 10KTOp 3KOHOMUYECKHX HayK, podeccop, VxeBckuii rocyapcTBeHHbIH TexHnueckuid yHuBepcurer umenn M. T. Kanamnaukosa
(V. P. Grakhov, Doctor of Economics, Professor, Kalashnikov Izhevsk State Technical University)

H. JI. Tapanyxa, 10KTOp SKOHOMHYECKUX HayK, podeccop, MkeBckuii rocyaapcTBEHHBIN TeXHUYecKuil yHuBepeuteT umern M. T. Kanaumnu-
koBa (N. L. Taranukha, Doctor of Economics, Professor, Kalashnikov Izhevsk State Technical University)

OP «COI03 CTPOUTEJIEM VIMYPTHI» KAK OCHOBA KJIACTEPHOM CAMOOPIAHU3ALIMM YYACTHHUKOB MHBECTHUIIMOH-
HO-CTPOMTEJILHOM JIESITEJIBHOCTH (Corporation of the employers “UDMURT Union of Builders” as the basis of cluster self-
organization for participants of investment and building activities). — C. 78-81.

Paccmampusaemes 6onpoc co30anus u yCnewtHo2o QyHKYUOHUPOBAHUS KIACMEPHO20 00beOUHEHUSE — HOBOU SKOHOMUYECKOU NApaduemMsl opad-
HU3aYUU OesmenbHOCMU NPeOnPUsmutl, Oelicmeyiowux 6 npeoenax 0OHOU Meppumopuanviou eounuysl. Onpedenenvl Heobxooumvle YCaosus Os
appexmuerozo GyHkyuonHuposanus kiacmepa, ocobeHHoCmu co30anus. Boiasnena 63aumocesnss medxcoy kiacmepom u 06vedunenuem pabomooame-
Jietl, 8 MOM Yucie NOKA3AHA MOOelb CPOUMENbHO20 KIAcmepd, 0003HAUeHbl NPeuMywjecmed 00beOUHeHUs NPeonpUsmuil.

The paper describes the problem of development and successful operation of a cluster association — a new economic paradigm of organizing the
activity of enterprises functioning within one territorial entity. Prejudices of the effective cluster functioning and their peculiarities are determined.
Interaction between a cluster and the employers union is revealed, a model of a building cluster is shown, advantages of enterprises uniting are
given.

KiioueBble cjioBa: kinactep, o0beJuHeHne paboToaareneid, KOHKypeHTHas 00pb0a, OCHOBHBIE YCIIOBHS, MPAaBUIO «SH», HHBECTULIMOHHAS Jes-
TEIBHOCTb.

Key words: cluster, association of employers, competition, basic conditions, investment activities.

V]IK 338.45:69

K. B. Tapanyxa, acnupant, VDkeBCKHii ToCyaapCTBeHHbIH TexHH4eckuil yHuBepcuter umend M. T. Kanamuukosa (K. V. Taranukha, Post-
graduate, Kalashnikov Izhevsk State Technical University)

OOPMIPOBAHUE CTPATEI'MU PA3ZBUTHUA XUJIUIITHOI'O CTPOUTEJILCTBA PETUOHA (Formation Development Strategy of Re-
gions Civil Engineering). — C. 82-84.

Onpedenenvl cmpamezuieckue yeiu paseumus UHEECMUYUOHHO20 NPOYECCa 8 HCUTULWHOM CIMPOUMeIbCmee, HANPABIeHHble HA NPeodoneHue
OUCNPONOPYUIL HA PHIHKE HCULbSL U CO30AHUE YCL08UUL O YOOBIeMBOPEHUS. HCUTUUHBIX NOMPEeOHOCMel U CRPOCA HA HCUNbe PA3IUYHBIX KAMe2opuil
epadcoan. B kavecmee npuopumemno2o nanpasnenus KOHOMUYECKOU NOAUMUKY GbICIYNAEm 20CY0apCmeeHHOe Pecyiuposanue cyovekmos dicu-
JUWHOTL cghepbl: paspabomKa UHEeCMUYUOHHOU cmpame2uu pa3eumus, N000epIHCaHe KOHKYPEHMHOU cpedbl, YopMUPOBaHUe HCUNUWHOU NOTUMUKU
U CuCmeMbl 20CyOapCMEeHHbIX 2aPAHMULL, COBEPUEHCMBOBAHUE 3AKOHOOAMENbHOU U HOPMAMUBHOU OA3bl.

Strategic objectives of development of investment process in the housing construction, directed on overcoming of disproportions in the market of
housing and creation of conditions for satisfaction of housing requirements and demand for housing of various categories of citizens are defined.
State regulation of subjects of the housing sphere acts as the priority direction of economic policy: development of investment strategy of develop-
ment, maintenance of the competitive environment, formation of housing policy and system of the state guarantees, improvement of legislative and
regulatory base.

KiroueBble €/10Ba: HHBECTHIMOHHAS IIPUBJIEKATEIBHOCTh PETHOHA, OLEHKA PECYPCHOrO IOTEHI[HAla, HHBECTHIIMOHHO-CTPOUTENbHAs cepa,
JKIJTUIITHOE CTPOUTENBCTBO.

Key words: investment appeal of the region, assessment of resource potential, investment and construction sphere, civil engineering.

V]IK 338.24

O. M. LlaTanoBa, KaHaAUIAT YKOHOMUYECKUX HAyK, JOUEHT, VKeBCKMI rocy1apCTBEHHBII TexHu4Yeckuil yauBepcuter umenu M. T. Kanamuu-
xoBa (O. M. Shatalova, PhD in Economics, Associate Professor, Kalashnikov Izhevsk State Technical University)

MeTtoxs! onleHKH (PUHAHCOBOTO 00ECIIeueHNs IPOSKTOB MIPOMBIIIIEHHOTO OCBOEHHMs TexHoyorndecknx nHHoBauui (Methods of Assessment of
Financing the Projects of Industrial Development of Technological Innovations). — C. 84-86.

Onucanvl HANpaeieHus: paseumusi MeMoOUYeckux nooxXo008 K OYeHKe YCI08Ull (YUHAHCUPOBAHUA UHHOBAYUOHHBIX npoekmos. Ha ocnoeanuu
AHANU3A 6HEWHUX YC0BULl NOKA3AHA AKMYATbHOCHL 00CHIOBEPHOU U NOTHOU XAPAKMEPUCMUKU (UHAHCOBOU peanu3yemMoCmu npoeKnos, ONUCaHbl
00NOIHUMENbHBIE MEMOOUYeCKUe npuemsl 05l XapaKmepucmuki U MOHUMOPUHEA PUHAHCOB8020 0becneyeHUss UHHOBAYUOHHBIX NPOEKMO8.

The article describes the trends of developing the methodical approaches to assessing the conditions of innovation projects financing. By analyz-
ing the external conditions, the urgency of true and complete characterization of financial project feasibility has been shown, additional methodical
approaches for characterizing and monitoring the innovation projects financing have been described.

KiioueBble ¢10Ba: TEXHOIOTHIECKHE HHHOBAIMY, HHHOBAIIMOHHBIH IPOEKT, pUHAHCOBOE obecnedeHne, 3 (heKTHBHOCTh HHHOBAIIHIL.

Key words: technological innovations, innovation project, financing, innovation efficiency.

SJIEKTPOHHKA, HSMEPUTE/IBHAA TEXHUKA, PA/ITHOTEXHUKA H CBA3b

YK 539.1.03

E. C. Kocos, acnupant, V>keBckuii TocyaapCTBeHHBIH TexHH4eckuil yHuBepcuteT uMmenu M. T. Kamammukosa (E. S. Kosov, Post-graduate,
Kalashnikov Izhevsk State Technical University)

TMIOBBINIEHUE INIOTHOCTU MOHIHOCTHU B 3JIEKTPOHHBIX U MOHHBIX OIITUYECKUX ITPUBOPAX (Rising the Power Density
in Electron and Ion Optic Devices). — C. 87-88.

Paccmampusaemcs 6o3mooicnocmy nosbluleHus NIOMHOCHU MOWHOCIMU 8 YCIMPOUCMEAX dIeKMPOHHON U UOHHOU ONMUKU HA OCHOBE JIUHEIHO
NPOMAINCEHHO20 UCIOYHUKA 3APAIHCEHHBIX YACIUY U AKCUANLHO-CUMMEMPULHO20 MASHUMHO20 DOKYCUPYIOuje2o noJs.



The capabilities of rising the power density in electron and ion optic devices via linearly extended ion source and axial symmetric magnetic focus
fields are analyzed.

KuroueBble ciioBa: nperu3HoHHas POKYCHPOBKA, TYYKH 3apsUKEHHBIX YaCTHULL, HOHHBIM UCTOYHHK, JJIEKTPOHHAS ONITHKA.

Key words: high-precision focusing, charged beams, ion source, electron optics.

VK 620.17:658.56

B. A. Ky3nenoBa, OAO «2nexonn», Capanyn (V. A. Kuznetsova, Open Joint-Stock Company “Elecond”, Sarapul)

I1. JI. Ky3neunoB, OAO «3Onexonny, Capamnyin (P. L. Kuznetsov, Open Joint-Stock Company “Elecond”, Sarapul)

B. B. MypaBsbeB, JOKTOp TeXHUUECKHX HayK, podeccop, VbkeBCkHil rocy1apCcTBEHHBIN TeXHUYecKui yHuBepcutet umenn M. T. Kanamnnkosa
(V. V. Muravyov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

WUCCIEJOBAHUE HAIEXHOCTHU TAHTAJIOBBIX OKCUJHO-ITIOJIYITPOBOJAHUKOBBIX YUIT-KOHAEHCATOPOB HA OC-
HOBE OKCIIEPUMEHTAJIBHBIX JAHHBIX (Research of Reliability of Tantalum Solid-Electrolyte Capacitors on the Basis of Ex-
perimental Data). — C. 88-91.

C nomoujpio IKCHEPUMEHMANIbHBIX MEMO008 NPOBeOeHbl UCCIe08AHUS HAOEMHCHOCIMU MAHMAIO8bIX YUN-KOHOeHcamopos. Tlonyuenvt mamema-
muueckue MOOeu USMEHEeHUs XAPAKMePUCIMUK MAHMAI08bIX YUN-KOHOEHCAMOopos om épemMeny ucnsimanus npu memnepamype ucnoimanuii +85 C u
ucnvimamenvrom nanpsisceruu Uyey = Uy

Researches of tantalum solid-electrolyte chip-capacitors reliability are conducted by experimental methods. Mathematical models of varia-
tion of tantalum chip-capacitors characteristics with test time are received at the test temperature +85 °C and the test tension equal to the nomi-
nal one.

Ki1roueBble ¢10Ba: TaHTAIOBBIC OKCHIHO-IIOIYIIPOBOJHIKOBEIE YHII-KOHJICHCATOPBI, HA/ISKHOCTD M3/IENINH, MATEMATHIECKUAE MOJIEIIH.

Key words: tantalum solid-electrolyte chip-capacitors, product reliability, mathematical models.

YK 621.321

HU. H. E¢pumMoB, T0KTOp TEXHUYECKHUX HaYK, podeccop, YalkoBckuil TexHONMOrnyeckuit HHCTUTYT (punan) VkeBCKOro rocyaapcTBEeHHOTO
TexHu4yeckoro ynusepcutera umeHun M. T. Kamamuukosa (I. N. Efimov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical
University)

HW. B. YynuHoB, MarucTpaHt, MbkeBckuit rocyrapcTBeHHbIil TexHHYeckuit yauBepcutetr umenn M. T. Kanaummukosa (. V. Chudinov, Master’s
degree student, Kalashnikov Izhevsk State Technical University)

OCOBEHHOCTH BbIBOPA MICTOYHHUKOB OCBELIEHUS XWUJIBIX ITOMEILEHHUI (Features of Choosing the Light Sources in Resi-
dential Areas). — C. 91-94.

Onucanvl 0ocobeHHOCmU 1aMn, HaUboee Yacmo NPUMEHSEMbIX 6 ObINY, NPUBEOeH Memoo paciema 0C8eUjeHHOCHIU 8 JCUTLIX NOMEUJeHUSIX.

Features of lamps the most frequently used in everyday life are described, the method of calculating the illumination of residential premises is given.

KitroueBble cJ10Ba: CBETOOT/[a4a, OCBEIEHHOCTh, CBETOBOIT ITOTOK.

Key words: light output, illumination, luminous flux.

YK 621.391.037.3

M. A. BosipmIMHOB, KaHAUAAT TEXHUYECKUX HayK, VIXKeBCKuil rocyaapcTBeHHbIN TexHudyeckuil yHuBepcuteT umenn M. T. Kanamnukosa
(M. A. Boyarshinov, PhD in Engineering, Kalashnikov Izhevsk State Technical University)

10. T. 3arupyamn, VbkeBckuii rocyaapcTBeHHbIH TexHuyeckuil yausepcutetr umenn M. T. Kanamnukosa (Yu. T. Zagidullin, Kalashnikov
Izhevsk State Technical University)

1. B. KosotoB, IxeBckuii rocynapCcTBeHHBIH TexHHUecknid yHuBepcuteT nmenn M. T. Kamammukosa (D. V. Kolotov, Kalashnikov Izhevsk
State Technical University)

A. B. CaBeubeB, JIOKTOp TEXHUYECKHX Hayk, npodeccop, OAO «Capanynbckuii paguosaBon» (4. V. Saveliev, DSc in Engineering, Professor,
JSC “Sarapul Radioworks™)

OBPABOTKA CUTHAJIOB OFDM B PAJIMOCTAHIIUAX KOPOTKOBOJIHOBOT'O IMAITIA30HA * (Processing of OFDM Signals in HF
Transceiver). — C. 95-98.

IIpugooumces 0630p docmudncenuii no paspabomke modemos OFDM-cuenanos npumenumensno K KOPOMKOGOIHOSOMY OUANA3OHY HYACMOM.
Ilpeonazaiomes nymu oanvheluie20 co8epuieHcmeosans. MaKmuKo-mexHu4eckux XapaKmepucnmuxk paouonpuemMubix yCmpouicme.

The achievement of OFDM modem design for high frequency channel is reviewed. Variants of further perfection of transceiver performance
characteristics are proposed..

KuoueBsble cioBa: KB-kanan, OFDM, kozast Puna — ConoMoHa, CHrHaJIbHO-KOI0BbIE KOHCTPYKIHHU, 00paboTKa CHTHAJIOB.

Key words: HF channel, Reed-Solomon codes, signal-code sequence, signal processing.

YIIPAB/IEHHE, BBIYUC/IIHTE/IBHAA TEXHUKA U HHDOPMATHKA

Y]IK 656.021:022

A. A. AdopamoBa, Yrpasnenune Munnpuponast YP, WkeBck (4. A. Abramova, Resources Conservation Administration of Udmurt Republic,
Izhevsk)

M. 10. [Iarenes, acnupanTt, VbkeBckuil TocyapcTBeHHBIH TexHuueckuil yHuBepcuter nmenn M. T. Kanmammukosa (M. Yu. Dyagelev, Post-
graduate, Kalashnikov Izhevsk State Technical University)

B. I'. HcakoB, TOKTOp TEXHHYECKHX HayK, mpodeccop, MkeBckuil rocyrapcTBeHHbI TexHH4Iecknil yHuBepcuteT nmenn M. T. Kanammuukosa
(V. G. Isakov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

COCTABJIEHME MAPILIPYTA OBBAJIOBKH W BBIBO3A CBEXEBBIINIABIIEI'O CHEI'A C [IOMOILbIO METO/IA KJIAPKA — PAA-
TA (Route Planning Fresh Snow Bunding and Removal by Clarke-Wright Method). — C. 99-102.

Paccmompena 603M04CHOCIb NPUMEHEHUS TO2UCMUYECKUX MENOO08 NPU 3UMHEM COOEPICAHUU YIULHO-00POICHOU CEemuU HA npuMepe meppumo-
puu 2. Moxcescka. C nomowwvio memooa Knapka — Paiima npogedeno nianuposanue mapupyma 068ai06Ku U 6bl6030 CHENCHBIX MACC ¢ 3A0AHHOU
meppumopuu.

The possibility of using logistic methods for winter maintenance of the road network in the case study of Izhevsk is considered. With the help of
the Clarke-Wright method the route planning of snow mass bunding and removal from a given territory is carried out.

Knrwouesvie cnosa: sumnee cooepicarue yiuiHo-00poxicHol cemu, 066anoska, memod Knapka — Paiima, 3a0a4a KoMmugosicepa, Cs3aHHbLIL 2pag

Key words: winter maintenance of the road network, bunding, Clarke-Wright, traveling salesman problem, connected graph.

YIK: 519.711.3

1. A. MoxkpoycoB, actiupanT, [IeH3eHcKkas rocyiapcTBeHHas TexHoornaeckas akagemus (D. A. Mokrousov, Post-graduate, Penza State Techno-
logical Academy)

9. B. KapnyxuH, KaHIUIaT TeXHUYECKHX Hayk, IleH3eHCKkas rocygapcTBeHHas TeXHoIormdeckas akagemus (E. V. Karpukhin, PhD in Engineer-
ing, Penza State Technological Academy)

B. C. [IsiTkoB, [IeH3eHckas rocyiapcTBeHHas TexHosornueckas akagemust (V. S. Dyatkov, Penza State Technological Academy)



C. B. lemuH, T0KTOp TeXHUYECKUX HayK, [IeH3eHCKas rocyJapCTBEeHHAsl TeXHOJIOrH4Yeckas akagemust (S. B. Demin, DSc in Engineering, Profes-
sor, Penza State Technological Academy)

IPUMEHEHUWE YMCJIEHHBIX METOJIOB JUUISI PACYUETA MATHUTHBIX TIOJIEM B MATHUTOCTPUKILIMOHHBIX YPOBHEME-
PAX (Application of Numerical Methods for Calculation of Magnetic Fields in Magnetostrictive Converters of Level). — C. 102-104.

Paccmompen cnoco6 nonyyenus cucmemvl KOHeYHO-PA3HOCHIHBIX YPAGHEHUI OJis pacyema MAZHUMHbIX NoJell MAeHUMOCMPUKYUOHHBIX npeobpa-
306amenetl ypoers (MIIY) naxnaonoeo muna. Ilpuseoen OnMUMANbHBLI YUCTEHHBIT MeMOO UX PeuteHUs.

This article considers the way of developing a system of finite-difference equations for calculation of magnetic fields of plated magnetostrictive
converters of level (MCL). The optimum numerical method of their solution is resulted.

Kawuesble ciioBa: MITY HakiaaHOTO TUIIA, YUCICHHBIC METOJIBI.

Key words: plated MCL, numerical methods.

V]IK 004.658.6: 528.9

M. B. Tesernna, kaHauaT TEXHUYECKUX HAyK, JOLEHT, VIXKEBCKUI rocyaapcTBEHHbIH TeXHUYecKui yHuBepcurer umenu M. T. Kanamnukosa
(M. V. Telegina, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

OCOBEHHOCTU XPAHEHUSI ITPOCTPAHCTBEHHBIX TAHHBIX B CUCTEME AHAJIM3A B3AUMOCBA3U (Storage of Spatial Data
in the System of Relationship Analysis). — C. 105-109.

TIpusedenwvl 0cHOBHYBIE IMansl 06PAOGOMKU NPOCMPAHCMEEHHOU UHDOPMAYUU, UMeIOwell Pa3IUIHOe NPeOCmasieHue U OpeaHu3ayu OaHHbIX, 0
yenel aHAIU3A 63AUMOCES3U NPOCMPAHCMECHHbIX OAHHBIX. M31100i1ceHbl 0cobeHHoCmu Xpanenus oannbix 6 npunodcenuu k I'HC MaplInfo. ITocmpoena
MOOenb npedcmasienus SHAHUL, KOMopas nomozaem Onpeoeiums HeoOXo0uUMblil Habop Napamempos, ceolUCme U XapaKmepucmuxk npocmpaHcmeeH-
HO pacnpeoeieHHbIX OaHHbIX.

The paper presents the basic stages of processing spatial information with different data representation and organization in order to analyze the
relationship of spatial data. Features of data storage in application to GIS Maplnfo are outlined. The model of knowledge representation is devel-
oped which allows determining the required set of parameters, properties and characteristics of spatially distributed data.

KuioueBble €J10Ba: MPOCTPAHCTBEHHBIE JAHHBIC, 0a3a JAHHBIX, CYIHOCTH, aTPHOYTHI, aHAIIM3 B3aMMOCBS3H, FT€OMH()OPMALHOHHAS CHCTEMA.

Key words: spatial data, database, entities, attributes, analysis of relationship, geographic information system.

YIAK 517.711: 658

M. B. Tesernna, kaHauaT TEXHUYECKUX HAyK, JOLEHT, VXKEBCKUI rocyaapcTBeHHbIH TeXHUYecKui yHuBepcurer umenu M. T. Kanamnukosa
(M. V. Telegina, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

B. A. AnexceeB, TOKTOp TEXHHYECKHX HaykK, mpodeccop, VbkeBcKkuit rocytapcTBeHHbII TexHuuecKuil yHuBepcuteT uMenu M. T. Kanamuukosa
(V. A. Alekseev, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

pacdeTr BEpOSTHOCTH MOpakeHHs W (HopMHUpOBaHMS perieHuil mo odecneueHuto 6ezomacuoctu [IPU ABAPUSAX HA XUMUYECKU OITAC-
HOM OBBEKTE (Calculation of Damage Possibility Decision Making on Safety in Accidents at Chemically Hazardous Object). — C. 109-112.

Paccmampusaiomes ocobennocmu pacuema 6eposmHOCmU NOPAHCEHUS. NEPCOHANA U HACENEHUs NPU 803MONCHOU ABAPULIHOU CUMYAYUU HA XU-
Muueckom obvekme. 3a ocnogy pacuema bepymcs OanHvie MOOEIUPOBANUS PACHPOCMPANEHUs 3A2PASHAIOWUX Bewecms 8 ammochepHom eo3oyxe,
VUUMBIBAIOMCS MUN EHMUNAYUY, KOOPOUHANBI CIMPOCHUTL, KOIUYECME0 pAbOMAIOWUX 6 ONpeoeseHHblil NepUuood 6peMeHU UL NPOHCUBAIOUUX.

Tlpusedena cxema cucmemvl NOOOEPIUCKU NPUHAMUA PEUleH Ul U MAMEeMAmuyecKue Mooenu nepecyema KoOpouHam 30Hbl NOPAdiCeHUs U paciema
8EPOAMHOCIIU NOPAdNCEHUS U POPpMUPOBANUA pewenull no obecneyenuio 6e30nacHoCiL.

The features of calculating the probability of damage to personnel and the public at a possible emergency situation at a chemical facility are
considered. The calculation is based on modeling the data of pollutants in the air, the following parameters are taken into account: ventilation type,
location of buildings, number of employees in a certain period of time or the number of living persons. The scheme of the decision support system is
given, the mathematical models to recalculate the coordinates of the affected area and calculate the probability of damage and the formation of secu-
rity solutions are presented.

KiioueBble ¢/10Ba: BEPOATHOCTH MOPayKEHHsI, XUMUUECKH OIACHBII 00BEKT, 0a3a aBapHHHBIX CUTYaIHil, MOJEIUPOBAHHE, PAaCUeT.

Key words: probability of damage, chemically dangerous object, the database of accidents, simulation, calculation.

VK 681.51(045)

M. Aiman Al Akkad, PhD in Engineering, Kalashnikov Izhevsk State Technical University (416 Axxao M. Aiiman, KaHIUAAT TEXHHIECKHX
HayK, VkeBckuii rocyrapcTBeHHBII TexHHYeckuil yauBepcuret umenu M. T. Kanannukosa)

DELICATE CONTROL VERSUS ROBUST CONTROL (BbIcokoTO4HO€ yNpaB/ieHUe 0THOCUTEJILHO podacTHoro ynpasienus). — C. 113-115.

This paper focuses on the need for a multifunction control to be used in robot systems and automation. First it refers to fine motion in the dexter-
ous space and introduces delicate control, then discusses robustness and adaptive control to be used for coarse motion in the work space. Coordina-
tion between multiple controllers and scheduling between tasks were considered, and a reconfigurable structure was suggested. Finally it is con-
cluded that a dual control structure with a concurrent elevator scheduling algorithm is sufficiently efficient for a wide range of applications.

Jannas cmamoa nocésuena Heodxoo0uMocmu MHO2OMYHKYUOHATLHO20 YRPAGIEHUS 6 POOOMOMEXHUYECKUX CUCTNEeMAX U CUCTEMAX aAGmoMamu-
sayuu. IIpescoe 6ceco onucviéaemes Meikas MOMOPUKA 8 NPABOCMOPOHHEM NPOCMPAHCIBE U B600UMCS NOHAMUE 6bICOKOMOYHO20 YNPAGNeHUs, d
3amem 006CyHCOAemcst HAOEICHOCMb U NPUMEHEHUe A0ANMUBHO20 YNpaesieHus 0 2pybou Momopuku 8 pabouem npocmparncmee. Paccmampusaemes
63aumooeticmeue Mencoy HeCKOIbKUMU YNPAGAIOWUMY YCIMPOUCMEamu U NIAHUPOBAHUE 3a0ay, npednazaemcs CmpyKmypa ¢ nepecmpauéaemou
KOHpueypayueil. B 3axuovenue Oenaemcs 661600 0 MOM, YMO OBOUCMEEHHA CIMPYKMYPA YNPA6IeHUs, UCHONb3YIOWaAs NaApaLIelbHblLil aleopumm
Upma Onst NAAHUPOBAHUS OBUINCEHUS, SABIIAEMC OOCMAMOYHO FPDEKMUBHOU 8 WUPOKOM OUANA30He 00aacmell NPUMEHeHUs.

Key words: delicacy, robust control, adaptive control, reconfigurable systems, fault tolerance.

KiioueBble ¢J10Ba: TOYHOCTH, poOACTHOE YIpaBICHHE, afaNTUBHOE yIIPABICHHE, CUCTEMA C NIEPECTPanBaeMoil KOH(pUTypaliel, yCTOHYMBOCTD
K OIIHOKaM.

Y]IK 622.691.4.052-52

B. B. KaBajepoB, kaHIuIaT TEXHUUECKHUX HayK, [lepMCKuii HaIlOHAIBHBINA HCCIIeJOBAaTeNbCKUH IOMUTEXHIIECKHi yHUBepcHTeT (B. V. Kavalerov,
PhD in Engineering, Perm National Research Polytechnic University)

K. A. Onun, IlepMcKuii HAIIMOHANBHBIN HCCIIEA0BATENBCKUI nouTexHuueckuil yauBepcuret (K. A. Odin, Perm National Research Polytechnic
University)

T. A. Knsinn, maructpaut, [lepMCKuil HALIMOHAJIBHBIN HUCCIIEI0BATEILCKUIN ONUTeXHUUeckuil yauBepeutet (G. A. Kilin, Master’s Degree stu-
dent, Perm National Research Polytechnic University)

H. B. baxupes, maructpant, [IlepMckuil HalMOHANBHEINA UCCIIEOBATEIbCKHUI MOMUTEXHIYECKHil yHUBepeutet [. V. Bakhirev, Master’s Degree
student, Perm National Research Polytechnic University ()

A. 10. TloBapHuubiH, MaructpaHt, [lepMckuil HalMOHAJIBHBIA HCCIIENOBATENILCKUN MOIUTEXHUYECKUH yHuBepcureT (4. Yu. Povarnitsyn,
Master’s Degree student, Perm National Research Polytechnic University)

AJITOPUTM TIOCTPOEHMS BBICTPOPELLIAEMOI MOJIEJIN T'A30TYPBEMHHOM T'A3OIEPEKAUMBAIOIIEA YCTAHOBKH T10
OKCIIEPUMEHTAJIbHBIM JTAHHBIM (Algorithm of Creating the Fast-Solved Model of Gas-Turbine Gas-Distributing Unit on Experimen-
tal Data). — C. 116-118.



Paccmompen aneopumm uoenmugpuxayuu 2azomypounnol ycmanosKku 0 2a30Nepekaiuusalowezo azpe2ama no OaHHbIM HAOII0OEHUs 34 8X00-
HBIMU U BLIXOOHbIMU NepemeHHbiMU. boicmpopewiaemas modens npednasnauaemcs Oisl Op2aHUAYUU NPOYEOYPbl HACMPOUKU CUCIEMbl YIPABIEHUs
2a30nepekauusaezo azpezama.

The paper considers the algorithm of identifying the gas-distributing unit according to observation results for input and output variables. The
fast-solved model is intended to organize the procedure of adjusting the control systems of the gas-distributing unit.

KiioueBble c10Ba: ra3onepekaunBaroNInii arperar, CucTeMa yIpaBIIeHUs], MaTeMaTHdecKast MOJIeNb, HICHTU(GUKAIIHS.

Key words: gas-distributing unit, control system, mathematical model, identification.

VK 658.7(045)

E. H. UcenbaeBa, IxeBckuii rocyaapcTBeHHbIN TexHuueckuii yausepcuret umenn M. T. Kanamnukosa (E. N. Isenbaeva, Kalashnikov Izhevsk
State Technical University)

M. . Ap3amacueB, MarucTpanT, VkeBckuil TocyapcTBeHHBIN TexHU4Yeckuil yHuBepcuteT nMenn M. T. Kanamnukosa (M. D. Arzamastsev,
Master’s Degree student, Kalashnikov Izhevsk State Technical University)

M. C. llymmn, MaructpaHt, MbkeBckuil rocyaapcTBeHHbIH TexHnyeckuid ynusepcuter uMernn M. T. Kanamnukosa (M. S. Pushin, Master’s De-
gree student, Kalashnikov Izhevsk State Technical University)

YYEBHAS CUCTEMA UMUTALIMOHHOI'O MOJIEJIMPOBAHUA ITPOM3BOACTBEHHBIX ITPOIIECCOB U 3AJAY JIOTUCTHUKU
(Educational System of Simulating the Production Processes and Logistics Problems). — C. 119-121.

Onucvisaemcs cucmema uMumayuonHo2o mooeauposanus «/Iozucmy, co30annas ¢ yeavio 06yuenus norb3o8amenell 0CHO8AM NPOU3BOOCHIEEH-
HO20 NAAHUPOBAHUA.

The present paper describes the system of imitation simulation “Logist”, developed to explain the users the fundamentals of production planning.

KiioueBble cj10Ba: cHcTeMa UMUTAIMOHHOTO MOJEIHPOBAHHUS, TpeHaxep «JIOrHcT», IPOH3BOACTBEHHOE ILIAaHUPOBAHHE, IpadHdecKas cxeMa
CTpaTeruy, BpeMEHHBIE AUArPAMMBI.

Key words: system of imitation simulation, exercise machine «Logist», production planning, graphic scheme of strategy, time diagrams.

V]IK 504.064.2.001.18

C. A. T'aBpuJjoB, acnupaHt, MkeBckuil rocynapcTBeHHbIH TexHuueckuid yHuBepcuteT umeHd M. T. Kamammnuxosa (S. 4. Gavrilov, Post-
graduate, Kalashnikov Izhevsk State Technical University)

CO3JIAHUE AHAJIMTUYECKOM MOJIEJIA MJKEBCKOI'O BOJIOXPAHUJIUILIA (Development of Analytical Model of Izhevsk Water
Reservoir). — C. 121-122.

Aemopom OaHHOU cmambu paspabamvléaemcs AHAIUMUYEcKds MoOeib 2UOPOOUHAMUKI 8600H020 0bvekma. Paspabamvisaemas anarumuueckas
MOOefb 6000eMA NO360AUM Pelumb npoOIeMbl OMCIEHCUBAHU U AHATUZA 2UOPOOUHAMUKU BHYMPUBOOOEMHBIX NPOYECCO8 U OCYUeCMEUNb NPOSHO3
OdanvHetiue2o pasgumus 6000eMd.

In present time the quality of water in water body has sharply worsened. The great influence on it is rendered by hydrodynamic processes.
The water object is a difficult system with a source, inflows, and a water intake which can extend and change. It is difficult enough to trace these
changes in practice. The developed mathematical model of a reservoir will allow to solve problems of tracing and the hydrodynamics analysis inside
water body processes.

KiroueBble cjioBa: MoJIesb, BOAHBIN 00BEKT, IPOrPAMMHUPOBAHHE.

Key words: model, water object, mathematical modeling, programming.

VIIK 517.977.51

II. A. JIeonTbeB, couckareins, [lepmckuii nncTuTyT DenepanbHOii CitykObl HcTONHEHUs Haka3anus (P. A. Leontyev, Applicant, Perm Institute of
Federal Service for Punishment Execution)

B. I'. 3apy6ckmii, kKaHIUIAT TEXHHYECKUX HayK, [lepMckuit mHcTHTYT PenepabHoil cirykObl HcnonHenns Hakasanus (V. G. Zarubsky, PhD in
Engineering, Perm Institute of Federal Service for Punishment Execution)

A. II. Pb16akoB, TOKTOp (pU3NKO-MaTeMaTHIECKUX Hayk, mpodeccop, IlepMckuii HayqIHO-HCCIEI0BATENbCKUI TOIUTEXHIIECKUIl YHHBEPCUTET
(4. P. Rybakov, DSc (Physics and Mathematics), Professor, Perm National Research Polytechnic University)

MATEMATUYECKASL MOJIEJIb [TIPOTHO3MPOBAHMS YPE3BBIYAHBIX ITPOUCLIECTBUM HA OBBEKTAX IIEHUTEHLIMAP-
HOM CUCTEMBI BCJIEJICTBUE HAPVIIEHUS MHCTPYKIUNA COTPYIHUKAMU (Mathematical Model of Emergency Forecasting at
Objects of Penitentiary System Due to Instructions Violation by Officers). — C. 123-126.

Ha ocnose semsawuxca npoyeccos npeonosicena MapKo8cKas Mooenb NpoeHO3UPOBAHUs Ype36blYaliHbIX NPOUCUECMEULL HA 00BEeKMAX NOBbIUIEH-
HOU ONACHOCHU NEHUMEHYUAPHOU CUCTHEMbL U3-3a HapYWeHs uHcmpykyutl compyonuxamu. Ilonyueno obuee peutenue 8 ananumuyeckom suoe o
VPAGHEHUs 8 YACMHBIX NPOUZEOOHBIX OMHOCUMENLHO NPOU3B00sUell PYHKYUU.

On the basis of branching random processes the Markov model of emergency prediction is proposed at objects of the increased risk of the peni-
tentiary system because of instructions violation by officers. The general solution in analytical form is obtained for the equation in partial derivatives
relative to the generating function.

KiroueBble ¢/10Ba: IPYNIB PUCKA, HHTEHCUBHOCTD NI€PEX0/1a, HHTEHCUBHOCTb OTCTPAHEHHS IIPH KOHTPOJIE, BEPOSTHOCTH IIePexXoa.

Key words: risk group, intensity of transition, intensity of removal after control, probability of transition.

YK 628.315

P. T'. lllasixmeToOB, acnupaHT, MxeBckuil rocyaapcTBeHHbIN TexHudeckuit yauBepcuteT umeHr M. T. Kanammnuuxosa (R. G. Shayakhmetov, Post-
graduate, Kalashnikov Izhevsk State Technical University)

B. I'. UcakoB, JOKTOp TEXHUYECKUX Hayk, npodeccop, MKeBCKuii rocy1apcTBeHHBINH TexH4Yeckuii ynuBepcuter umenun M. T. Kanamnukosa
(V. G. Isakov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

C. M. EdpeMoB, KaHIHIaT TEXHAYECKHX HayK, VKeBCKuii rocyiapcTBeHHbIN TexHudeckuil yauBepcuter nMeHn M. T. Kanammvkosa (S. M. Efremov,
PhD in Engineering, Kalashnikov Izhevsk State Technical University)

OINBbIT ITPUMEHEHNA ITPOTPAMMHOI'O KOMITIEKCA ANSYS WORKBENCH JJIs1 MOJAEJIMPOBAHIS TTPOLIECCOB ITEPEME-
INMBAHUA B METAHTEHKAX (Experience of Software ANSYS WORKBENCH Application for Simulation of Mixing Processes in Digest-
ers). — C. 127-131.

O0noil uz naubonee aKmyanrbHblX MEXHONO2UL cOepedceHs IHepul A6NAemMcs NpUMeHeHue albMePHAMUBHbIX UCMOYHUKO8 dHEP2UU, 8 Yd-
cmuocmu 6uozasa, o6pasyiowezocs 6 pesyibmane aHaspooHoll nepepabomku 6 Memanmenkax. Hnmencusnocms u cmabuirbHOCHb NPOU3EEOEH-
HO20 6U02a3a YEenudusalomcs. npu pPayuoHAaIbHOU OP2aHU3AYUU 0OHOPOOHO20 pacnpedeienus 6 buopeakmope. /Jannas cmames onuceiéaem
co30aHue MameMamuyeckoll Mooeiu npoyecca nepemewusans 8 MemanmenKkax Oas Oanvheliuezo ee NPUMeHeHUs 8 NPOZPAMMHOM KOMNIeKce
ANSYS.

One of the most relevant techniques in energy conservation is the use of alternative energy sources, in particular biogas formed as a result of an-
aerobic digestion in the digesters. The intensity and stability of the biogas yield increases with the rational organization of a homogeneous distribu-
tion within the bioreactor. This article describes how to create a mathematical model of the mixing process in the digester for further implementation
within the software ANSYS.

KiioueBble ¢10Ba: METaHTEHK, MAaTeMaTHIECKOE MOZICNIPOBaHue, nepemenuBanue, ANSYS.

Key words: digester, mathematical modeling, mixing, ANSYS.



VJIK 004.891.2

9. U. 3akuposa, YaiikoBckuii ¢unuan [TepMCKOro HalMOHAIBHOTO HMCCIEOBATENBCKOTO MOJUTEXHUUYECKOro yHuBepcurera (E. I Zakirova,
Tchaikovsky branch of Perm National Research Polytechnic University)

T. H. UBanoBa, KaHIUIAT TEXHUYECKUX Hayk, YaiikoBckuii ¢prnan [lepMCKOro HalMOHAIBHOTO HCCIIEA0BATEILCKOIO MOIUTEXHUUECKOTO YHH-
Bepcureta (7. N. Ivanova, PhD in Engineering, Associate Professor, Tchaikovsky branch of Perm National Research Polytechnic University)

NudopmarmoHHo-aHaIUTHIECKas! CHCTEMa HMONEPKKU NPHHITHS PeLIeHHIl Kak cpeacTBo 0TOOpa Ha Marucrepckue nporpammsl (Information
and Analytical Decision Support System as Means of Selection on Master's Programs). — C. 131-133.

Paccmampusaiomes 6onpocel 6sedenus 6 06paz06amenbHuill NPoYecc eOUHOU MeXHOIo2UU 0moopa CNyOeHmMos8 8 MAUCMpanypy Ha npumepe
CO30aHUS. UHPOPMAYUOHHO-AHATUMUYECKOU cucmembl noodepiicku npunsmusi pewenuti (CIIIP). IIpoexmupyemas CIIIP pewaem mpu 3adauu.:
KIACCUPUKAYUIO BbINYCKHUKO6-DAKANABPO8 Ol ONpedeieHus. ONMUMALbHO20 NPOGUILL MASUCIEPCKOL NPOZPAMMbL, OYEHKY YPOSHS. UX MOMUSAYUU U
UHOUBUOYAILHBIX PE3YIbMAMO8 NOO20MOBKU, A maKice pacnpedeierue no epynnam. Ipusooumcs apxumexmypa CIIIIP.

Introduction questions in educational process of uniform technology of selection of students for training in a magistracy are considered on the
example of creating the information and analysis decision support system (DSS). The designed DSS solves three tasks: classification of bachelors for
determining the optimal profile of the master's program, evaluate their level of motivation and individual training results and the distribution of stu-
dents by groups. The architecture of DSS is given.

KiroueBble cj10Ba: MHOTOYpOBHEBasi 0Opa3oBaTebHas CHCTEMa, KOMIICTCHTHOCTHBII TOAX0J, OTOOp CTYAEHTOB, CHCTEMa MOJICPKKH IPUHS-
TUS peIICHUH.

Key words: multilevel system of education, competence approach, student selection, decision support system.

YK 681.5 : 343.98

I1. B. Mouarus, KaHIuAaT IOPUIUIECKUAX HAyK, JOLEHT, Y AMyPTCKHH TOCYAapCTBEHHEIN yHUBepcHuTeT, Vikesck (P. V. Mochagin, PhD in Law,
Associate Professor, Udmurt State University, Izhevsk)

UAEHTUDUKALIUA BUPTYAJIBHO-MH®OPMALIMOHHOI'O 1M HEBEPBAJIBHOI'O CJIEJOOBPA3BOBAHMII KAK HOBOE HA-
IMPABJIEHVE B KPUMUHAJIMCTHUKE (Identification of Virtual Information and Nonverbal Marking Formation As the New Direction in
Criminalistics). — C. 133-138.

Packpuisaiomes nousmue u cyuyHocms GUpmMyanbHO-UHGOPMAYUOHHO20 U HEBePOAILHO20 MEXAHUIMA C1ed000PA308aHUs, €20 POilb NpU paccie-
dosanuu npecmynienuil.

The concept and essence of virtual information and nonverbal mechanisms of marking formation and its role in crime investigation are revealed.

KiioueBble ¢J10Ba: KPHMHHAIMCTUKA, KOMIIBIOTEPHBIC MpECTyIUICHHs, udpoBas uHGopMmanus, noaurpad, BUPTYaIbHO-WH(GOPMALHMOHHBIN
1 HeBepOaIbHO-HH(OPMAIOHHBIH MEXaHH3MBI CIIeJ000pa30BaHU.

Key words: criminalistics, computer crimes, digital information, polygraph, virtual information and nonverbal information mechanisms of mark-
ing formation

VIK 519.8(045)

C. B. Mo4eHOB, KaHIUAT TEXHUYECKUX HayK, npodeccop, VxeBckuil rocyaapcTBeHHbIH TeXxHuUeckuil yHuBepeuret umenu M. T. Kanamnuko-
Ba (S. V. Mochenov, PhD in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

M. A. Hlaponos, VkeBckuii rocyaapCTBEHHbIN TeXHUYeCKui yHuBepeuteT umern M. T. Kanamnukosa (M. 4. Sharonov, Kalashnikov Izhevsk
State Technical University). — C. 139-140.

O ®OPMVYJIMPOBKE 3AJAY UICKYCCTBEHHOI'O MHTEJIJIEKTA (Statement of Artificial Intelligence Tasks)

IIpeocmasnensl pesynvmamvl ananu3a HeKOMopuix pabom, kacarwuxcs npobremamuku UHU. Tlposeden 0630p memooos cucmemno2o anaiusa,
KOmopeie Mo2ym Oblmb npumMeHenvl 05t NOCMPOeHUs. cmpykmyp noaneix 3aday MH. Beooumcs noeoe nowsmue cmpyKmypel NOIHOU 3a0adil.
C nomowp1o Memooos cucmemMno20 aHaiu3a omoenvhvle mesucvl uz pabom o6 UU npeobpaszosanvt 6 cmpykmypsl noanwix 3adau. Oyenusaemcs
NOIHOMA POPMYTUPOBKU KOMNOHEHMOB MAKOU CIPYKNLYPbL.

In this article the results of analysis of several studies on Al problematics are presented. Also, several system analysis methods to choose one for
constructing Al complete tasks are reviewed. The new concept of the complete task structure is introduced. Using the methodology of system analysis
the extracts taken from these studies are reformed to build the structures of complete Al tasks. The completeness of stating the components of such a
structure is examined.

KiioueBble €J10Ba: HCKYCCTBEHHBIIl HHTEIUIEKT, CTPYKTYpa IIOJHOM 3a/1a4i, KOMIIOHEHTHI CTPYKTYPBI [OJIHOI 3a1a4H.

Key words: artificial intelligence, complete task structure, components of complete task structure

YK 004.832.24

C. . 3bIknH, MarucTpanrt, VbxeBckuii TocyiapcTBEHHBII TexHnueckuid yHuBepeuteT nMenn M. T. Kanamnukosa (S. 1. Zykin, Master’s Degree
student, Kalashnikov Izhevsk State Technical University)

A. B. Kopo6eiinnkoB, KaHI1JaT TEXHUYECKUX HayK, MkeBCckuil rocyjapcTBeHHBIN TexHUueckuil ynusepcurer umenn M. T. Kanamnukosa
(4. V. Korobeynikov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

I1. II. JlyraueB, M>xeBckuil rocyapcTBeHHbId TexHu4yeckuii ynusepcuter umenu M. T. Kanamnukosa (P. P. Lugachev, Kalashnikov Izhevsk
State Technical University)

J. A. IOcynos, maructpaHt, VeBckuil rocylapcTBeHHbIi TexHHYeckuil yHuBepcuter umenu M. T. Kanamnukosa (D. A. Yusupov, Master’s
Degree student, Kalashnikov Izhevsk State Technical University)

UCTIOJIB30BAHUE AJITOPUTMA MHUHUMAKC C AJIb@A-BETA YCEUEHUEM IS STAIIA PO3BITPHIIIA WIPhI «CIIOPTUBHBIN
BPUJUK» (Application of Minimax with Alpha and Beta Truncation Algorithm for Playing Stage of “Duplicate Bridge” Game). — C. 141-145.

Paccmampusaemces pewenue 3adauu posviepbiuua uspsbl «cnopmueHwlil opuddicy. Paccmampusaemes eapuanm peuwienus 3a0aqu ¢ NOIHOU UH-
gopmayueii (pozviepviut ¢ 08yMa «6oa8anamuy). [na pewenus 3a0auy UCNOIb3Yemcs KIACCUYecKull aneopumm munumaxc. [Jia cokpawenus pasme-
P08 depesa coCmosHULL UCNOAb3Yem st anba-bema ycewenue. Pazpabomarno npocpammuoe obecneuenue 0Jist bINOIHEHUs. PO3bI2PbId ¢ O8YMS «DOJI-
8aAHAMUY.

In article the solution of a problem playing stage "Duplicate bridge" game is considered. The version of the solution of a task with full informa-
tion (playing with two "dummy") is considered. For the task solution the classical minimax algorithm is used. For reduction of the game states the
tree size alpha-beta truncation is used. The software is developed for playing performance with two "dummy".

KuroueBble cJ10Ba: CIIOPTHBHBINM OPHK, PO3BITPHILI, MHHUMAKC, alb(a-0eTa-yceueHne, 1epeBo COCTOSHMUIA.
Key words: duplicate bridge, playing stage, minimax algorithm, alpha-beta truncation, game states tree.

MATEMATHKA

VIIK 519.63

A. U. KopoTkuii, 10KTOp (H3UKO-MaTeMaTHIECKUX Hayk, npodeccop, MucTuTyT Matemarnku U Mexanuku umern H. H. Kpacosckoro Vpais-
ckoro otnenenus Poccuiickoil akanemun Hayk, ExatepunOypr (4. I. Korotkii, DSc (Physics and Mathematics), Professor, Institute of Mathematics
and Mechanics named after N. N. Krasovsky, Ural Branch of the Russian Academy of Sciences, Ekaterinburg)



10. B. Crapoay6ueBa, acnupant, Ypanbckuii GenepanpHblii yHHBepcuTeT nMeHH neporo Ilpesunenra Poccuu b. H. Enbuuna, ExatepunGypr
(Yu. V. Starodubtseva, Post-graduate, The Ural Federal University named after the first President of Russia B. N. Yeltsin, Ekaterinburg)

PEKOHCTPYKIMSI TPAHUYHBIX PEXXUMOB B MOJIEJIM PEAKITAN — KOHBEKIIUH — IUODY3UN" (Reconstruction of Boundary
Regimes in the Model of Reaction — Convection — Diffusion). — C. 146—149.

Paccmampusaemes 3a0a4a pekOHCMPYKYUU 2PAHUYHBIX PEXCUMO8 8 MOOEIU PeaKyuu — KOH8ekyuu — oughgysuu. s pewenus sadavu npeonaza-
emest 80CNOIb308AMbCSL MOOUpuUKayuimu memooos Jlanosebepa, Hoiomona — Kanmoposuua u Jleeenboepea — Mapreapoma. IIposedennvl ebruuciu-
mejbHble IKCHEPUMEHMbL NO 60CCIAHOGIEHUIO ZPAHUYHBIX PEHCUMO8 PA3IUYHOU cmenenu 2nadkocmu. Tlpedcmasnenst pesyibmamol YUCiIeHHO20
MOOeNUPOBAHUSL.

The problem of reconstruction of the boundary regimes in the model of reaction — convection — diffusion is considered. Modified methods of
Landweber, Newton-Kantorovich and Levenberg-Marquardt are proposed to solve this problem. Numerical experiments on reconstruction of bound-
ary regimes for various degrees of smoothness are carried out. The results of numerical modeling are presented.

KuroueBble ciioBa: o0paTHas IpaHHYHas 3a/1a4a, PeryJIsipH3aliis, HTEPAHOHHBIC METO/IBL.

Key words: inverse boundary problem, regularization, iterative methods.

YK 338.27;519.216.3

K. B. KeTtoBa, 1oKTOp (pU3HKO-MaTEeMaTHIECKUX HayK, mpodeccop, MbkeBckuil rocynapcTBeHHbIi TexHuueckuil yHusepeuretr umern M. T. Ka-
namuaukoBa (K. V. Ketova, DSc (Physics and Mathematics), Professor, Kalashnikov Izhevsk State Technical University)

E. B. KacaTkuna, kanaunat Gpu3nKo-MaTeMaTHIeCKUX Hayk, VkeBCKHI rocyfapcTBeHHBII TexHuueckuid yauBepcuteT uMenu M. T. Kanamuu-
xoBa (E. V. Kasatkina, PhD (Physics and Mathematics), Kalashnikov Izhevsk State Technical University)

J. A. HacpuauHoBa, MarucTpanT, MkeBckuii rocylapcTBeHHbIH TexHu4deckuil ynuepcutrer umenn M. T. Kanamnukosa (D. D. Nasridinova,
Master’s degree student, Kalashnikov Izhevsk State Technical University)

TTPOTHO3MPOBAHUE JUHAMUKU MHBECTULIMOHHBIX ITPOLIECCOB (Forecasting the Dynamics of Investment Processes). — C. 150-154.

IIpedcmasnen cpasnumenvblii GHANU3 PA3TUYHBIX MEMO008 COYUATLHO-DKOHOMUUECKO20 NPOSHOIUPOBAHUA HA KPAMKOCPOUNbIIL nepuod. Ananuz
npogeden Ha OCHO8e CHIAMUCTIUYECKUX eXHCeMECAUHbIX OAHHBIX 00 006beMax 20cy0apCcmeenHo20 UHBeCMUPOBAHUs 8 Yenoseueckull kanuman Yomypm-
ckoul Pecnybnuxu ¢ aueaps 2001 2. no dexabpo 2012 2.

The article presents a comparative analysis of various methods for socio-economic short-period forecasting. The analysis is based on monthly
statistical data on volume of government investment in human capital of Udmurt Republic from January 2001 to December 2012.

KinioueBble cj10Ba: MHBECTUIIMH, PETPECCUOHHBIE MOJIENIHU, ABTOPETPECCHOHHBIE MOJEIM U MOJENIH CKOJb3SIIErO CPETHEro, METO/ IIaBHBIX
KOMIIOHEHT, HCKYCCTBEHHBIC HEHPOHHBIE CETH.

Key words: investments, regression models, autoregressive models and moving-average models, method of principal components, artificial neu-
ral networks.

YK 533.6.071.4

M. M. I'opoxoB, 10KTOp (PH3HKO-MaTEeMaTHUECKUX HayK, npodeccop, VxkeBckuil rocy1apcTBEHHBIH TEXHHYSCKHH YHUBEPCUTET UMEHHU
M. T. KanamnukoBa (M. M. Gorokhov, DSc (Physics and Mathematics), Professor, Kalashnikov Izhevsk State Technical University)

A. B. Kopenanos, xkaunuiar pHU3HUKo-MaTeMaTHIeCKHX HAyK, TOLEHT, VbkeBckuil rocyapcTBeHHbIH TexHuaeckuil yausepeuteT mvenn M. T. Kanammu-
xoBa (4. V. Korepanov, PhD (Physics and Mathematics), Associate Professor, Kalashnikov Izhevsk State Technical University)

B. A. Tenenes, 1okTop (pu3MKo-MaTeMaTHUECKUX HayK, podeccop, MkeBckuid rocyjapcTBeHHbII TeXHU4YecKuii ynuBepcuter umenn M. T. Ka-
namuukoBa (V. A. Tenenev, DSc (Physics and Mathematics), Professor, Kalashnikov Izhevsk State Technical University)

MOJEJINPOBAHHUE ITPOCTPAHCTBEHHBIX TYPBYJIEHTHBIX TEUEHUI OKOJIO MTOBEPXHOCTEM CO CJIOXXHOM I'EOMET-
PUEM (Modeling of Three-Dimensional Turbulent Flows Near Surfaces of Complex Geometry). — C. 155-160.

Iledocmasnena memoouxa YUcIenno2o paciema napamempos mypoyieHmuvix meyeHutl OKouo0 No8epxXHOCHell ¢ NPOU3BONLHOU 2eomempueli no-
6epxHocmu u anpobayus MemoouKy Ha pewenuu 3a0aqu obmexanus cepot npu uuciax Petinonrvoca Re =1...10°.

The paper presents the technique of numerical calculation of turbulent flow parameters around arbitrary geometry surfaces and the testing
method for solving the problem of flow past of a sphere at Reynolds numbers Re =1-+10°.

KiioueBble ¢10Ba: TypOyJICHTHOCTb, YHCICHHOE MOJICIUPOBAHHUE.

Key words: turbulence, numerical simulation.

YK 539.37

A. B. Annes, 10kTOp (QU3HKO-MaTeMaTHYECKUX HayK, npodeccop, VxeBckuii rocy1apcTBEHHBIM TexHudeckuid yHuBepcuteT uMenn M. T. Ka-
namHukoBa (4. V. Aliev, DSc (Physics and Mathematics), Professor, Kalashnikov Izhevsk State Technical University)

A. A. KaiuHHHKOB, acriupaHT, VbkeBckuil rocynapcTBeHHbI TexHnueckuil yruBepcuteT uMenu M. T. Kanammukosa (4. 4. Kalinnikov, Post-
graduate, Kalashnikov Izhevsk State Technical University)

SHEPI'OIIOIJIOLIAOLIAS CIIOCOBHOCTD MPAMOYIOJIbHOW TPEXCJIOMHOWM IIJIACTUHBI B YCJIOBUSAX B3PBIBA (Energy
Absorption Capability of Rectangular Three-Layer Plate Under Blast Loading). — C. 161-164.

Hccnedyemes nosedenue 3aujemieHnoll no KOHNypY NPAMOY20IbHOU MPEXCIOUHON NIACMUHbL NPU HASPYICEHUU ee OaBIeHUeM, cO30a6aeMblM npu
83puige 3a0aHHOU MACChbl 63pblHamo2o geujecmed. Ilocmasnennasn 3a0a4a pewiaemcs YUCIeHHbIM MEeMoOOM KOHeunblx dnemenmos. I[loxkazano enusanue
gopmbl nepedueii epanu NIACMUHBLL HA HANPAICEHHO-0eGOPMUPOBANIOE COCMOAHUE U KUHeMamuyecKue napamempul (nepemewjenus, CKopocmu
U YCKOpeHs) XapakmepHoix mouek niacmunbsl. Ilpuseedenst konuvecmsennsie 0anHble N0 CHOCOGHOCIU NIACMUHbL NOTOWAIMNb SHEPSUIO 63DbI6A.

Deformation of rectangular three-layer plate under blast loading is considered. Solution of this problem is performed by finite element method.
Results are represented for displacements, velocities, acceleration and energy absorption of plate for different shapes of bottom layer of plate.

KiroueBble ¢10Ba: psSMOYToNbHAs IUIACTHHA, B3PBIBHOE HArpy)XeHUE, METO KOHEUHBIX 3JIEMEHTOB, OTJIONICHAE SHEPIHHL.

Key words: rectangular plate, blast loading, finite element method, energy absorption.

VK 531.37

U. H. EpumoB, T0KTOp TEXHHYECKHX HaykK, mpodeccop, YaikoBCKHi TeXHONOrHUecKuid HHCTUTYT ((duman) VKeBCKOro rocyaapcTBEHHOTO
TexHu4yeckoro yHuBepcurera umenu M. T. Kanamnukosa (1. N. Efimov, DSc in Engineering, Professor, Tchaikovsky Technology Institute (branch) of
Kalashnikov Izhevsk State Technical University)

E. A. Mopo30B, 10KTOp TEXHHYECKUX HayK, npodeccop, HYallKoBCKH TEXHOMOrHUeCKHid HHCTUTYT ((unan) MkeBCKOro rocyaapcTBEHHOTO
TexHu4yeckoro yHuBepcurera umenu M. T. Kanaumnukosa (E. A. Morozov, DSc in Engineering, Professor, Tchaikovsky Technology Institute (branch)
of Kalashnikov Izhevsk State Technical University)

C. A. ’KykoBa, KaHAUIAT TEXHHYECKUX HAYK, JOLUEHT, YallKOBCKHUI TEXHONIOrHYeCKUi HHCTUTYT (uummnai) VbkeBcKkoro rocyJapcCTBeHHOTO TeX-
Huueckoro yHuBepcureta umenu M. T. Kanamnukosa (S. A. Zhukova, PhD in Engineering, Associate Professor, Tchaikovsky Technology Institute
(branch) of Kalashnikov Izhevsk State Technical University)

B. B. Maradypos, acriupant, YallkoBCKuil TeXHOTOrHIECKUil HHCTUTYT ((urai) VbxkeBCKoro rocy1apcTBEHHOIO TEXHHYECKOTO YHHBEPCUTETa
umenu M. T. Kanamnukosa (V. V. Magafurov, Post-graduate, Tchaikovsky Technology Institute (branch) of Kalashnikov Izhevsk State Technical
University)



VCTONYMBBIE AJITOPUTMbBI HA OCHOBE 3KBUAGOUHHBIX ITPEOBPA3OBAHUIA (Stable Algorithms Based on Equiaffine
Transformations). — C. 165-167.

Onpedenenvl beckoneuno manvie 0OHONApamempuiecKue npeoopazoeaniis NPOCMPAHCmMea y2iosbix CKOpocmell c60O00HO20 6paweHUs Meepooo
mena. Ha ocnoee nonyyennvix npeobpazosanuii npeonazaromest yCmouiugsle K HAkonjieHuio noZpeutHoCu anzopummsl YUCIEHHO20 UHIMeZPUPOBaAHUs
ypaeHeHuil dgudiceHus. B kauecmee npumepa s¢hgpekmuenozo npumeHeHus npeoiazaemoeo nooxood paccmMompena 3a0a4a o c60600HOM 8paujeHuUU
meepdoeo meaa.

Infinitesimal one-parameter transformations of the angular velocity space of the rigid object free rotation are determined. According to obtained
transformations algorithms for numerical integration of motion equation are proposed that are resistant to error accumulation. The task of free rota-
tion of a solid is considered as the example of the effective application of the proposed method.

KiioueBble ciioBa: ciiydaii Diinepa, sxBradGuHHbIE TpeoOpa3oBaHus, YUCICHHBIE AITOPUTMBI, CXOIHUMOCTb.

Key words: case of Euler, equiaffine transformations, numerical algorithms, convergence.

HEJJAI'OT'HMKA H IICUXOJIOTHA

VK 74.584(2)7

H. B. BosioBuk, kanauaat Gpunocodckux Hayk, AOLEHT, JOKTOPaHT, VkeBCKUil rOCyaapCTBEHHbIH TeXHUYecKuid yHuBepcuteT umenu M. T. Ka-
namaukoBa (1. V. Volovik, PhD in Philosophy, Associate Professor, Doctor’s degree applicant, Kalashnikov Izhevsk State Technical University)

COBPEMEHHOE OBPA30BAHHE: T'YMAHUTAPHAS [TAPAZIUTMA (Modern Education: Humanitarian Paradigm). — C. 168—172.

Ilepcnekmusst  paseumusi CO8PEMEHHO20 06pA306aHUA OONMHCHBI YUUMbIBAMb NPEEMCMBEHHOCMb 2YMAHUCIMUYECKUX MPAOUYULl MUPOBO2O
u omeuecmeenHHo20 06pazosanus. Heobxooumo couemams bicoKUe MEXHONO2UU, 6APUAIMUBHOCHIb C CAMOOLIMHOCMbIO, YHUKAILHOCMbIO, 8bICOKUM
CMAanOapmom ecmecmeeHHO-HAYHHO20 0OPA308aAHUS.

Prospects of development of modern education have to consider continuity of humanistic traditions of world and domestic education. It is neces-
sary to combine high technologies, variability with originality, uniqueness and the high standard of natural-science education.

KiroueBble €J10Ba: ryMaHUCTHYECKHE TPAJHUINK, TADMOHNYHOE Pa3BUTHE, OOLIEUEIOBEYECKHE IEHHOCTH, KYJIbTYPHO-IICHHOCTHAs TapajurMa,
MOJIMKYJIbTYPHOE 00pa3oBaHuUeE.

Key words: humanistic traditions, harmonious, development, universal values, cultural and valuable paradigm, multi-cultural education.

YK 378.09

H. C. BymmakuHa, acriupaHt, VbkeBckuil rocyJapcTBeHHbIH TexHudeckuil yauBepcuteT uMenu M. T. Kanamuukosa (N. S. Bushmakina, Post-
graduate, Kalashnikov Izhevsk State Technical University)

KOMITJIEKCHA ST TMATHOCTHUKA COOPMHUPOBAHHOCTU MHXXEHEPHO-TPA®UYECKON KOMITETEHIIMUA CTYJIEHTOB — BY-
JVIIUX CTPOUTEJIEH (Complex Diagnostics of Evaluating the Engineering-Graphic Competence of Students of “Building” Specialty). —
C. 172-173.

IIpusooumcsa cmpykmypa KoMnieKcrno2o 3adanus no oucyuniune «HMuoicenepnasn epaguray, npeonasnauennoz2o O OUASHOCMUKU YPOGHS
chpopmuposannocmu undtceHepHO-2pAdUYecKoll KoMnemenyuy cmyoennos baxkaiaspuama, ooyualowuxcs no Hanpasienuo nodzomosku « Cmpou-
menbCcmeoy.

The paper presents the structure of the complex task on the subject “Engineering graphics”, intended to evaluate the engineering-graphic com-
petence of bachelor degree students of “Building” specialty.

KiioueBble cjioBa: HH)KEHEPHO-IpadHIecKast KOMIIETEHIHS, METO IPYIIIOBBIX SKCIIEPTHBIX OLEHOK, YPOBHU c(HOPMHUPOBAHHOCTH HHKEHEPHO-
rpagu4ecKoil KOMIIETEHIIUH.

Key words: engineering-graphic competence, method of group expert estimations, levels of engineering-graphic competence.

VK 1:316 (045)

A. ®. ®appaxos, acnupanT, VkeBCKH TOCyapcTBeHHBIN TexHudeckuil yHuBepcuteT umenn M. T. Kanammuxosa (4. F. Farrakhov, Post-
graduate, Kalashnikov Izhevsk State Technical University)

E. B. Boamenckux, xeBckuii rocy1apcTBeHHBIN TexHUueckuil yausepeuretr umeHu M. T. Kanamnukosa (E. V. Volmenskykh, Kalashnikov 1z-
hevsk State Technical University)

KECTOKOCTb 1 OJUHOYECTBO KAK MOJIYCBI YEJIOBEUECKOI'O CYHIECTBOBAHII(Cruelty and Loneliness As the Modus of
Human Existence). — C. 174-176.

Cmamusa noceawena ncuxono2uveckomy u Quiocogpckomy anaiuzy o0uHovecmsa u e2o aggpexmusnomy cocmosanuio. Oounouwecmeo nonumaen-
cs asmopamu Kaxk cyOvekmusHo 60CHPUHUMAEMOe OMKIOHEHUEe (HAKMUYECKUX COYUAbHBIX CBA3ell OMm Jcenamenvhulx. Imo Hecoomeemcemeue Kax
KOZHUMUBHBIL NPOYECC CONPOBONHCOACMCs IMOYUOHANBHBIMU KOPPENAYUAMU, KOMOPbLEe BAPLUPYIOMCS OM CIA6020 HEYOOBOILCMEUS 00 UHMEHCUBHOU
Jrcecmokocmu.

The article is dedicated to the psychological and philosophical analyses of loneliness and its affect — cruelty. The loneliness is understood as the
subjective deflection of the factual social ties from the wished ones.

KiioueBble ¢10Ba: OHMHOYECTBO, )KECTOKOCTD, COL[HAIIBHBIC CBSI3U, INYHOCTD, B3aHMOJIEHCTBHE, a(heKTHBHOE COCTOSIHIE.

Key words: loneliness, cruelty, social tie, affect, person, communication.

YK 37.013

O. B. JIio0umoBa, JOKTOp MearorndeckKux Hayk, MbkeBckas rocyapCTBEHHas CelibcKoxo3sicTBenHas akanemust (O. V. Lyubimova, Doctor of
Education, Professor, Izhevsk State Agricultural Academy)

KBAJIMTATUBHASA TEXHOJIOI'S ITPOEKTUPOBAHUA ITEJATOIr'MYECKUX HOPM METOJIOM AHKETUPOBAHUSA (Qualitative
Technology of Designing Pedagogical Standards of the Questioning Method). — C. 176-180.

Tpeonooicen anzopumm KOHCMPYUPOBAHUSA U IKCHEPMUILL NEOA20SUYECKUX HOPM, TEXHONO02Us. pa3padomKuy i peanu3ayuy ankem s Jmux yenel.

The algorithm of creation and expert analysis of pedagogical standards, the technology of development and implementation of corresponding
questionnaires are proposed.

KitroueBble cJ10Ba: re1arornieckue HOpMbl, KJIacCH(UKaTOp HOPMATUBHBIX KOMIICTEHIIMIT, aHKETUPOBAHUE, IMATHOCTHKA KOMIICTCHIIUH.

Key words: pedagogical standards, standard competences classifier, questionnaire, competence evaluation.

YK 372.862

0. A. MaToukuHa, MarucTpant, VbkeBCKHI TOCYAapCTBEHHBIN TexHUUeckuil yHuBepcuteT umeHn M. T. Kamammnukosa (Y. A. Matochkina,
Master’s Degree student, Kalashnikov Izhevsk State Technical University)

JI. B. llInmknna, kaHauaaT QU3HKO-MaTeMaTHIeCKUX HayK, TOLEHT, VbKeBCkuii rocyjapcTBeH b TexHnueckuit yuusepeureT nmenn M. T. Kanammu-
xoBa (L. V. Shishkina, PhD (Physics and Mathematics), Associate Professor, Kalashnikov Izhevsk State Technical University)

TEPCIIEKTVIBHOE HATIIPABJIEHUE ITPEITIOJJABAHUS CIIELIMAJIBHBIX JUCHUILIMH B TEXHMYECKOM BYVY3E (Perspective Di-
rection of Special Discipline Teaching in Technical University). — C. 180-181.

Jlannas cmamvs nOCesUleHa HOBOU MemoouKe npenodasanus NPOPUIbHLIX npeomemos 6 gyse. Ilpednrazaemcst MOOYIbHYIIU NOOX00 K CReYUdlb-
HBIM OUCYUNTUHAM C NPUMEHEHUEM MYTbIMUMEeOUUHbIX Npe3eHmayuil.



This article is devoted to a new technique of profession-oriented subject teaching in the university. Modular approach to special disciplines with
application of multimedia presentations is offered.

KiroueBble cJ10Ba: MOJYJIBHBIN [10/IX0/1, MyJIbTUMENIHAS [IPE3CHTALHS, TECTUPOBAHHE.

Key words: modular approach, multimedia presentation, testing.

V]IK 387.147

H. JI. Tapanyxa, 10KTOp 5KOHOMHYECKUX HayK, podeccop, VkeBckuii rocyaapcTBEHHBIN TeXHUYecKui yHuBepeuteT umern M. T. Kanaumuu-
koBa (N. L. Taranukha, Doctor of Economics, Professor, Kalashnikov Izhevsk State Technical University)

CHUCTEMA TTPO®ECCUOHAJIBHOI TTEPENOJTOTOBKHM KAJIPOB JUISI HAHOMHAYCTPUM B MKEBCKOM I'OCYJIAPCTBEH-
HOM TEXHUYECKOM VYHHUBEPCUTETE MMEHHU M. T. KAJJAILIHUKOBA(System of Professional Retraining of Personnel for the
Nanoindustry at Kalashnikov Izhevsk State Technical University). — C. 181-183.

Lenvto npoepamm npogheccuonanbHoll nepenoO02omosKU NO CO30AHUIO U PA3GUMUIO KAOPOBO20 NOMEHYUANA HAHOUHOYCMPUU O HANPABIEHUAM
PeansHoz2o cekmopa IKOHOMUKU ABsemcs obecneyenue Kaoposslx NOMpeOHOCmeN NPOMbIUIEHHbIX NPEONnPUAMUL nymem Gopmuposanus npogec-
CUOHAIbHBIX KOMNeMeHYull 015l PA3IUYHBIX Kame2opuil pabomHuKos.

Creation and development of personnel potential of nanoindustry in directions of real sector of economics is described. The purpose of profes-
sional retraining programs is to meet personnel requirements of industrial enterprises by forming the professional competences for various catego-
ries of employees.

KiioueBble cj10Ba: JOMONHUTENHOE 00pa30BaHNe, NOBHINIEHNE KBaMH(pHKANUY, IPpodecCHOHANbHAs IePEOAr0TOBKA, KOMIETCHTHOCTD, TPY-
JIOBbIEe QyHKIUH.

Key words: additional education, professional development, professional retraining, competence, labor functions.

YK 800:37

E. B. Boamenckux, VbkeBckuii rocyaapcTBeHHblH TexHuyeckuid yuusepceuter umeHu M. T. Kanamnukosa (E. V. Volmenskikh, Kalashnikov 1z-
hevsk State Technical University)

JEJIOBAS UI'PA KAK OJWH M3 AKTUBHBIX METOJIOB OBYYEHUA MHOCTPAHHOMY A3bIKY B PAMKAX KOMMYHMUKA-
TUBHO-KOMIIETEHTHOCTHOI'O ITOAXO/A (Business Game as One of Active Methods of Studying Foreign Languages Within Commu-
nicative-Competence Approach). — C. 183-184.

Tpoananuzuposan memoo 0e10601 upbl 8 PAMKAX UCHONb308AHUA KOMMYHUKAMUESHO-KOMREMENMHOCIHO20 NO0X00a K U3y4eHuI0 UHOCMPaHHO-
20 A3bIKA 6 HEA3bIKOBYIX GY3AX.

The aim of this article is the analysis of business game within the use of communicative-competence approach in studying foreign languages at
non-linguistic universities.

KiroueBble ¢/10Ba: [e70Basi UTPa, KOMMYHHUKAaTHBHAs KOMIIETEHIUS, 1eJI0BbIE KOMMYHUKAIHN.

Key words: business game, communicative competence, business communications.

YK 539.4(045)

H. A. BapMuHa, KaHIUIAT TEXHUYECKHUX HayK, VKeBCKUI TOCYJapCTBEHHbIN TexHu4Yeckuid yauBepceuter umeHd M. T. Kanamnvkosa (N. A. Barmina,
PhD in Engineering, Kalashnikov Izhevsk State Technical University)

. A. BoakoBa, MxeBckuil rocyaapcTBeHHbIH TexHuyeckuid yHuBepcuterT uMenn M. T. Kanamnukosa (D. A. Volkova, Kalashnikov Izhevsk
State Technical University)

O CO3JIAHUM YUYEBHO-METOJUYECKUX KOMITJIEKCOB HA AHTJIMACKOM SI3BIKE T10 OBIIETEXHUYECKMM M OBIIEHA-
YYHBIM JUCLHUIUVIMHAM B XTI TY UMEHU M. T. KAJJAIIHUKOBA (HA TIPUMEPE YMK «COITPOTUBJIEHUE MATEPUAJIOB»)
(Development of Teaching Materials in English Language for Basic Engineering and General Scientific Disciplines at Kalashnikov ISTU (the
Case of Teaching Materials on “Mechanics of Materials”).— C. 185-187.

IIpeocmasnenvt npeonocwiiku cozoanua YMK na anenutickom asvike, onucanue opueunana — YMK no xypcy « Conpomugnenue mamepuanosy,
noopobHO onucansl 3a0ayu nepeeoda U OCHOGHvle MPYOHOCU, C KOMOPLIMU CIOJIKHYIUCL ABMOPbL 8 Npoyecce nepesood, a makice npeonodlceHsl
OpUSUHATbHBLE MEMOObL U NOOX00bL K co30anuto YMK na anenuiickom szvixe.

The article covers the reasons for making English version of teaching materials, describes the original i.e. teaching materials on Mechanics of
Materials, and discusses translation tasks along with the main difficulties of translation and methods and approaches of their elimination.

KroueBnle cioBa: YMK, oOmmerexHnueckye JUCIUILIHHEL, HAyYHO-TEXHHIECKUH IIepeBO/], COIPOTHBICHAE MATEPHAIIOB.

Key words: teaching materials, basic engineering disciplines, scientific and technical translation, mechanics of materials.

Y]IK 802.0(45)

M. 1. Bepe3una, VxeBckuil rocytapcTBeHHbIN TexHUueckuil yHusepcuteT umenu M. T. Kanamnukosa (M. D. Berezina, Kalashnikov 1zhevsk
State Technical University)

O HEKOTOPBIX ACITEKTAX ®OPMHUPOBAHUST HABBIKOB KOPIIOPATHMBHOM KYJIBTYPhI CTYIEHTOB CPEJICTBAMU JINCLIU-
TUIMH LMUKJIA OI'CD ®I'OC BIIO (HA IIPUMEPE JIUCLIUITJIMHBI « UHOCTPAHHBIM SI3bIK») (Some Aspects of Forming Students’ Corpo-
rate Culture Skills and Abilities with the Disciplines of Social, Economic and Human Cycle (at Foreign Language Lessons). — C. 188-189.

Jannas cmamvs npeocmasisiem unmepec 015 npenodagameneti 2yMAHUMAPHBIX U MEXHUYECKUX OUCYUNIUH 6 MEXHUYECKUX y3ax i noomeep-
orcoaem 3phekmusHoCmb NPeodazaemo2o Memooa pesynomamamis, NOJTYYEHHLIMU 8 X00e NPOBOOUMO20 NedA202UYECKO20 IKCHEPUMEHM.

The article is of interest for teachers of humanities and technical subjects teaching at technical universities and confirms obtained effective re-
sults of proposed methods in the framework of the current pedagogical experiment.

KiioueBble ¢J10Ba: r'yMaHUTapHAs COCTABILIONIAs, KOPIIOPATHUBHAS KYJIbTypa, KOMIIETEHTHOCT NPO(ECCHOHANbHAs, OOIIEKYIbTypHAs, KOMMY-
HUKaTHBHAs.

Key words: human component, corporate culture, competence: professional, general, communicative.

YK 378(045)

A. b. UckanaepoBa, KaHAMAT N€aroruyeckux Hayk, MoxkeBckuil rocynapcTBeHHbli TexHudeckui yHuBepceuter uMenu M. T. KanamHuko-
Ba (4. B. Iskanderova, PhD in Education, Kalashnikov Izhevsk State Technical University)

K BOITPOCY O PA3PABOTKE CUTYAIIMOHHBIX 3AJAHUI 1O JUCLATUIMHE «MATEMATHUYECKUE METO/IBI B TTEJIAT OT MYE-
CKUX NCCIIEAOBAHUAX>» (Development of Situation Tasks in Discipline “Mathematical Methods in Educational Research”).— C. 190-192.

TIpeonoswcensvl xapakxmepucmuku CUmMyayuoHHbIX 3a0anuil no oucyuniune «Mamemamuueckue Memoosl 8 nedaz02U4ecKux Uccie008aHUsIX», pas-
pabomanHbix HA OCHOGE KOMNEMEHMHOCHO20 U Me3daypycHo20 noodxo008, obocnosana cmpykmypa komnemenyuti OK-19 u IIK-12 cmydenmos
baxanaspuama, KOMopas NO360Jsen KOHKPeMu3uposanmbs yeau 00yyeHus u ONMmumMusuposams npoyecc 06y4enus cnyoeHmos.

The paper proposes characteristics of situation tasks on the discipline "Mathematical methods in educational research”, developed on the basis
of competence and thesaurus concepts. The structure of bachelor students competences OK-19 and IIK-12 is grounded, which allows specifying
learning objectives and optimizing the student learning process.

KitroueBble cJ10Ba: KOMIICTEHIMS, YPOBHH KOMIICTCHIIMH, CUTYaIl[MOHHOE 331aHHe, XapaKTEPUCTUKH CUTYALIMOHHOTO 3aJaHuUs.

Key words: competence, levels of competence, situation tasks, situation tasks characteristics.



V]IK 378.147

B. II. I'paxoB, 10KTOp 3KOHOMUYECKHX HayK, podeccop, VbkeBckuil rocy1apcTBeHHbIH TexHu4eckuid yHuBepcureT umenn M. T. Kanamnaukosa
(V. P. Grakhov, Doctor of Economics, Professor, Kalashnikov Izhevsk State Technical University)

1O. I'. KucasikoBa, KaHAMAAT M1€1arOrMYECKUX HayK, JIOLEHT, MXKeBCKUiA rocyjapcTBeHHbIH TexHu4Yeckui yHuBepcuteT umenu M. T. Kanauruu-
kxoBa (Yu. G. Kislyakova, PhD in Education, Associate Professor, Kalashnikov Izhevsk State Technical University)

H. B. AHncuMoBa, crynenTka, MbkeBckHil rocy1apCTBeHHbIM TexHndeckuil yauBepcurer umeHr M. T. Kanamuukosa (N. V. Anisimova, Student,
Kalashnikov Izhevsk State Technical University)

OJIMMIIMAJIbI KAK TOYKA POCTA KAYECTBA OBPA3OBAHUS U PA3BBUTUS CITEHHUAJIBHOCTU «3KCIIEPTU3A U YIIPAB-
JIEHUE HEJIBDKMMOCTBIO» (Olympiads as Point of Growth of Education Quality and Development of “Examination and Management
of Real Estate” Specialty). — C. 192-196.

Paccmampusaemes enusinue yuacmus 60 8cepocCUliCKUX CMyOeHyeckux oaumnuaoax no cneyuanvrnocmu 270115 «Dxcnepmusa u ynpasienue
HeOBUINCUMOCBIOY HA KAYECMBO NOO20MOBKU 0OYUaAeMbIX U CIPYKMYpPy NO020MOo6Ku 6aKanaspos no npoduuio « IKCnepmusa u ynpasieHue Heosu-
JHCUMOCIBION.

The paper considers the influence of participation in the All-Russian student's Olympiad in the specialty 270115 “Examination and man-
agement of real estate” on the quality of student training and structure of bachelor training on the “Examination and Management of Real Es-
tate” specialty.

KitioueBble €JI0Ba: SKCIEPTU3A U YIIPABICHHUE HEIBHXHUMOCTBIO, CTPOUTEIBCTBO, OJUMIINA/IA, IOATOTOBKA OaKalaBpOB.

Key words: examination and management of real estate, building, Olympiad, bachelor training.

YK 378.147

B. I1. I'paxoB, TOKTOp Y9KOHOMHYECKHX HayK, mpodeccop, MxeBckuil rocynapcTBeHHBIN TexHUUecKui yHuBepcuteT umeHu M. T. Kanamnaukosa
(V. P. Grakhov, Doctor of Economics, Professor, Kalashnikov Izhevsk State Technical University)

Y. ®. CumakoBa, MxeBckuil rocyaapcTBeHHbIH TexHnyeckuid ynuepcuteT umenn M. T. Kanamnukosa (U. F. Simakova, Kalashnikov Izhevsk
State Technical University)

CTPATEI'M MHHOBALIMOHHOI'O PA3BUTUA KADEJPHI «[TPOMBIIIJIEHHOE U I'PAXKIAHCKOE CTPOUTEJIbBCTBO» MHXE-
HEPHO-CTPOUTEJIbHOI'O ®AKVYJIbTETA ®I'bOY BIIO «IKI'TY UMEHU M. T. KAJIAIITHUKOBA» (Strategy of Innovative Development of
“Industrial and Civil Engineering” Department of Civil Engineering Faculty at Kalashnikov Izhevsk State Technical University). — C. 196-200.

Cmambs noceawena cmpameeuu UHHOBAYUOHHO20 paszsumus Kageopwul «lIpomviunennoe u epadicoanckoe Cmpoumenscmeoy UHHCeHEPHO-
cmpoumenvrozo gaxyremema PIEOY BIIO «Hxuc['TY umenu M. T. Kanawnukosay. /lana kpamkas ucmopudeckas cnpaskda. YKazauol npuopu-
memmuvle HanPagieHs pa3eumus Kagheopul.

The article is devoted to the strategy of innovative development of the Department “Industrial and civil engineering* of Civil Engineering Fac-
ulty at Kalashnikov Izhevsk State Technical University. A brief historical note is given. Priority directions of the department’s development are indi-
cated.

KiioueBble c10Ba: cTparterus pa3BUTHUsI, HHHOBAIIMOHHAS JEATEIbHOCTh, HAYYHBIH MOAXO0J], OTKPBITHE HOBBIX CHEIMAIbHOCTEH, IIPUOPUTETHbIE
HaIpaBJIeHHs], 00pa30BaTeIbHbIC TEXHOIOTHH.

Key words: strategy development, innovative activity, scientific approach, establishment of new specialties, priority areas, educational technology.

YK 796.01:612

H. T'. I'nb6axyimH, TOKTOp IIefarorudecKux Hayk, npodeccop, MkeBckuil rocynapcTBeHHbIN TexHuueckuil yauBepcureT uMend M. T. Kanam-
nukoBa (1. G. Gibadullin, Doctor of Education, Professor, Kalashnikov Izhevsk State Technical University)

A. FO. AucuMoBa, KaHIMIAT NeJarorn4ecKuX HayK, JOLEHT, MKeBCKuil rocy1apcTBEHHBIN TexHu4eckuil yHuBepcuter umenu M. T. Kanam-
HukoBa (4. Yu. Anisimova, PhD in Education, Associate Professor, Kalashnikov Izhevsk State Technical University)

JI. H. Ky3HenoBa, VxeBckuil rocyaapcTBeHHbIH TexHUUeckuil yHuBepcuter umeHn M. T. Kanamnukosa (L. N. Kuznetsova, Kalashnikov 1z-
hevsk State Technical University)

JMHAMUKA OLIEHKH YPOBHS ®YHKIIMOHAJIBHBIX 1 AJATITBHBIX PE3EPBOB OPITAHU3MA CTYJEHTOB HA 3AHATUAX
10 OPU3NYECKOMY BOCIIMTAHUIO (Dynamics of Assessing the Level of Student Organism Functional and Adaptive Reserves at Physical
Education Classes). — C. 201-203.

IIpedcmasnenvt mamepuansl no KOMHIEKCHOMY UCCI008AHUIO NO ONPEOeNeHUI0 NCUXOPUIUOIOLULECKO20 CINAMYCA U 6IUAHUE HA He20 CPedCcme
U Memooog usuuecko20 60CHUMAHUS.

The article presents information on the comprehensive study to determine the psycho-physiological status and the influence of means and meth-
ods of physical education on this status.

KutioueBble c/10Ba: oLeHKa ypoBHS (YHKIIMOHAIBHBIX H aIaNTUBHBIX PE3EPBOB; 00IIHE, (PU3HIECKHE, ICUXUIECKHE 1 a1alTAlIOHHBIC Pe3ePBEL.

Key words: assessment of functional and adaptive reserves, general, physical, mental and adaptation reserves.

V]IK 796.9:612

HW. I'. TubanyiIMH, TOKTOP NEIaroruueckux Hayk, npodeccop, MkeBckuii rocy1apcTBeHHbIH TeXHUUeckuil yHuBepcuteT umenu M. T. Kanami-
uukoBa (I. G. Gibadullin, Doctor of Education, Professor, Kalashnikov Izhevsk State Technical University)

P. E. IleTpoB, EnaGyxckuit uactutyT Kasanckoro ¢enepansaoro ynusepcurera (R. E. Petrov, Elabuga Institute of Kazan Federal University)

AHAJIM3 TICUXO®U3MOJIOTUMYECKUX ITOKA3ATEJIEN IIOCJIE JUIMTEJIBHOW TPEHWPOBOYHOIM HAIPY3KU V FOHBIX
JIbDKHUKOB-T'OHIIIUMKOB (Analysis of Psycho-Physiological Indicators After Long-Term Training Load for Young Skiers). — C. 203-205.

Paccmampusaemcs enusnue OnumensHol MpeHUPOBOUHOU HAZPY3KU Y TINCHUKOB-2OHUWUKOB HA NCUXOGU3UOIO2UYeCKUe noKaament u Ha pado-
MOCROCOGHOCIb HEPEHO-MbIULEUHOU CUCTNEMBI.

This paper examines the impact of long-term training load of the skiers on physiological indicators and on performance capability of the neuro-
muscular system.

KitroueBble cJ10Ba: TPEHNPOBOYHAS HArPY3Ka, ICUXO(U3UOIIOTHYECKHE OKA3aTeNH, TEHITHHT-TECT.

Key words: training load, psycho-physiological indicators, tapping-test.

YK 947:004

T. B. 3aMocTbsIHOBA, KaHIUIAT HCTOPHIECKUX HAyK, JOIEHT, VbKkeBckuil rocyrapcTBeHHBI TexHHUeckuil yHuBepcurer umenn M. T. Kamamr-
nukosa (1. V. Zamostyanova, PhD in History, Associate Professor, Kalashnikov Izhevsk State Technical University)

M. B. KpyuuHckasi, KaHIMIAT UCTOPUYECKUX HAYK, JOLEHT, MXKeBCKHi rocy1apCTBEHHbIH TeXHUUecKkuil yHuBepcuter umenu M. T. Kanamxu-
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Haemcs ananuz cmanoapmos 3-20 nokonenus no yuebnomy xKypcy « Omeuecmeennas ucmopusy. Ananusupyemcs: onvim ucnoib308anus uHmep-
Hem-mexHono2ull 8 06pazoeamenbHoM npoyecce kageopoii « Mcmopus poccutickoui 2ocyoapemeennocmuy Mol TY umenu M. T. Karawnuxosa.

The analysis of the 3rd generation standards for the “Domestic history” training course is given. Experience of applying the Internet technolo-
gies in educational process at “History of the Russian Statehood” department at Kalashnikov Izhevsk State Technical University is analyzed.
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