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VK 621.69

K. A. Muxanes, acniupanTt, Borkuackuii ¢punan V>keBCKOro rocy1apcTBEHHOTO TEXHUYeCKoro yHuBepcurera umenn M. T. Ka-
namHuKoBa (K. A. Mikhalev, Post-graduate, Votkinsk Branch of Kalashnikov Izhevsk State Technical University)

A. H. IllersnakoB, KaHIUIAT TEXHUIECKUX HAyK, BoTkuHCckuit dumman MkeBckoro rocyJapcTBEHHOTO TEXHHIECKOTO YHHUBEP-
curera nmenn M. T. Kanamaukosa (4. N. Shelpyakov, PhD in Engineering, Votkinsk Branch of Kalashnikov Izhevsk State Techni-
cal University)

OIIPEJEJIEHUE OITUMAIJIBHBIX TEOMETPUUECKMX ITAPAMETPOB BUXPEBOI'O DJKEKTOPHOI'O YCTPOW-
CTBA (Determination of Optimal Geometric Parameters of Vortex Ejector) — C. 4-7.

Paccmampusaemcsa enuanue ceomempuieckux napamempos Ha Xapakmepucmuku 8UXPe8o20 IHCEKMOPHO20 YCmpoicmeda, onpe-
0enAIMCA 3HAYEHU NAPAMEMPOB.

The influence of geometrical parameters on characteristics of the vortex ejector is considered, values of these parameters are de-
termined.

KnioueBble cj10Ba: MOIEINPOBaHHE, HKEKTOP, pa3Mephl, BUXPEBOE TEUCHHE.
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YK 669.621.785

A. Il. Humra, kaHauaaT TEXHHYECKUX HayK, JOLEHT, VKeBCKUI rocylapCTBEHHBIM TEXHUYECKMH yHUBEpcuTeT uMeHu M. T.
Kanamaukosa (4. P. Nishta, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

B. A. Xpa0poB, kaHIHIAT TEXHUIECKUX HayK, V>KEBCKHIA TOCYyIapCTBEHHBIN TeXHUUYecKnid yHUBepcuTeT mMeHn M. T. Kanam-
Hukosa (V. A. Khrabrov, PhD in Engineering, Kalashnikov Izhevsk State Technical University)

HUCCJIELOBAHUE CTPYKTYPBI U CBOMCTB CTAJIU K65 ITIPU UHYKIIMOHHOM HAI'PEBE U I'MBKE (Structure
and Properties of Steel K65 in Induction Heating and Bending) — C. 8-10.

Ilposooumcs uccredosanue MUKpOCmMpyKmypuvl u c8oticme cmanu kiacca npoynocmu K65. Yemanosneno, umo nocie nacpesa u
SUOKU CHUINCAIOMCS NPOYHOCHbIE XAPAKMEPUCTNUKY CIANU U3-3d CHAMUS YIPOUHEHUS, NONYHYEeHHO20 NPU NOMOWU 8bICOKOmeMNe-
PamypHoU mepmomexanuieckol 06pabomxu.

The article is devoted to the study of microstructure and properties of steel of strength class K65. It is established that after heat-
ing and bending the strength characteristics of steel are reduced due to the removal of hardening obtained with the help of high-
temperature thermo-mechanical treatment.

KuioueBble cii0Ba: CBOWCTBA CTalM, HATPEB, OXJIAXKACHHE, MUKPOCTPYKTYpA.
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YK 620.17:658.56

I1. JI. Ky3HeuoB, acniupanT, MkeBckuif rocyJapCTBEHHbIM TexHHYecKuil yHusepcuter mMmeHun M. T. Kamamaukosa (P. L.
Kuznetsov, Post-graduate, Kalashnikov Izhevsk State Technical University)

B. A. Ky3HeunoBa, acrimpanTt, VbkeBckuil rocynapcTBeHHbIN TexHUUecknid yHuBepcuteT umeHn M. T. Kamamnukosa (V. A.
Kuznetsova, Post-graduate, Kalashnikov Izhevsk State Technical University)

I'. B. JIomaeB, JOKTOp TeXHUYECKUX HayK, M>xeBckuil rocyjapcTBeHHbIN TexHudeckuil yausepcuter umenu M. T. Kanamnuko-
Ba (G. V. Lomaev, DSc in Engineering, Kalashnikov Izhevsk State Technical University)

HUCCIEJOBAHHUE BJIUAHUS XAPAKTEPUCTUK TEXHOJIOI'HYECKOI'O MPOLHECCA U3I'OTOBJIEHUS HA
N3MEHEHUSA DKCIINTYATAIIMOHHBIX XAPAKTEPUCTUK TAHTAJIOBBIX OB BbEMHO-ITIOPUCTBIX KOHJIEH-
CATOPOB BO BPEMEHMU (Research of influence of characteristics of manufacturing process on changes of operational
characteristics of tantalum wet capacitors in time) — C. 11-15.

C nomowplo cmamucmuieckux Memooo8 npoeeodeHvl UCCIe008aHUs IUAHUL MEXHOI02UYECKUX onepayuli Ha U3MeHeHUs IKC-
NIYamayuoOHHbIX XapaKxmepucmux maHmaiogslx 00bemMHO-NOPUCTBIX KOHOEHCAMOPO8.

Investigations of influence of manufacturing operations on change of field-performance data of tantalum wet capacitors were
carried out by means of statistical methods.

KnioueBble c10Ba: TaHTAJIOBBIE 00BEMHO-TIOPUCTBIE KOHJICHCATOPHI, YKCILTyaTallHOHHBIE XapaKTEPUCTUKH TEXHOJIOTMYECKOTO
mporecca.

Key words: tantalum wet capacitors, field-performance data of production process.

YJK 629.341

b. 5I. Benaepckuii, TOKTOp TEXHHYECKHX HayK, mpodeccop, MKeBCKHii TOCYAapCTBCHHBI TEXHHYECKAN YHUBEPCUTET HMEHH
M. T. Kanamnukosa (B. Ya. Benderskiy, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

P. A. IleTpoB, actimpanT, MxeBckuii rocytapcTBEeHHBIH TexHUYecknil yHuBepcuteT nmeHd M. T. Kanammukosa (R. 4. Petrov,
Post-graduate, Kalashnikov Izhevsk State Technical University)

NCCIIEAOBAHUE ckopoctasix 1 TEMITEPATYPHBIX [TOKA3ATEJIEH B TTPOIECCe Bentumsinn CAJJOHA ABTOBY-
CA (Investigation of Velocity and Temperature Indicators During Ventilation of Bus Cabin) — C. 15-18.

Paccmampusaemca wuciennoe mooenuposanue npoyecca seHmunAyuu caiona asmobyca. Ilpusooamcs pe3yrbmamol paciemos
CKOPOCMHBIX U MeMNepamypHulX noKkazameiell 8 CanioHe, GIUAHUE HA HUX CKOPOCIMU OBUIICEHUs A8MOOYCa U KOTU4ecmaea OmKpblmblx
oxon. I[Iposedeno cpasnenie nonyueHHbIX pe3yibmamos ¢ mpebdo8aHusMU HOPMAMUBHBIX OOKYMEHIMOB.

The article deals with modeling of bus interior ventilation. The results of calculating the velocity and temperature, the influence
of the bus speed and the number of open windows are described. The estimation of hydrodynamic flow parameters for compliance to
standards is given.



KaroueBble ¢jioBa: aBTo0yC, CallOH, BEHTWISALMS, CTPYKTYpa IOTOKA, CKOPOCTh, TEMIIEPATYPA.
Key words: bus, cabin, ventilation, flow structure, velocity, temperature.
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H. C. AneH4eHKoB, KaHIUJAT TEXHHYECKUX HayK, V)KeBCKUI rocyJapCTBEHHbIH TeXxHU4Yeckuil yHuBepcureT umenn M. T. Ka-
namHuKoBa (1. S. Alenchenkov, PhD in Engineering, Kalashnikov Izhevsk State Technical University)

A. . Ilymkapes, JOKTOp TEXHUYECKUX HaykK, VKeBCKUI rocyqapcTBeHHbIN TexHudeckuil yHusepcuter uMenu M. T. Kanam-
nukoBa (4. E. Pushkarev, DSc in Engineering, Kalashnikov Izhevsk State Technical University)

JI. A. llymkapeBa, kKaHIuJaT NeJarornueckux HayK, JOLEHT, KaMCKUif MHCTUTYT 'yMaHUTapHBIX U MH)KEHEPHBIX TEXHOJIOTHH,
Wxesck (L. A. Pushkareva, PhD in Education, Associate Professor, Kamskiy Institute of Humanitarian and Engineering Technology,
Izhevsk)

KJIACCU®UKALIMSA U CUHTE3 MEXAH3MOB ChbEMA POTOPHOM JIMHUU (Classification and Synthesis of Rotor
Lines Removal Mechanisms) — C. 18-22.

Yemanosnenst knaccuguxayuonnvle npusnaku u co30ana K1accuQuKkayus Mexanusmos cbemda agmomamuyeckol pomopHoul -
nuu. Ilpeonosicenvt naubonee nepcnekmusHble Cxemvl MEXAHU3MO8 CbeMd. YCmaHnosneno, umo Haubonee payuoHaibHblM AGAAEMCs
PpbruadicHblll dnekmpomexanuieckuil cbemuux. Onpeodenenvl napamempsl CUHME3UPOBAHHOLO MEXAHUIMA.

Classification signs are established and classification of removal mechanisms of a rotor line is developed. The most perspective
schemes of removal mechanisms are offered. It is established that the most rational is the lever electromechanical removal mecha-
nism. Parameters of the synthesized mechanism are determined.

KunroueBble cnoBa: knaccudukaiys, CHHTE3 MEXaHU3MOB, POTOPHAsI JIMHUSL.

Key words: classification, synthesis of mechanisms, rotor line.

YK 621.73

H. B. [okpac, TOKTOp TeXHUYECKHX HayK, mpodeccop, VbkeBcknil rocyjapcTBEHHbIH TeXHUYECKH yHUBepcuTeT nMeHn M. T.
Kanamnukosa (I. B. Pokras, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

. P. AXMeq351HOB, KaHIUAT TEXHUUECKUX HAyK, JOLEHT, M>keBCKUI rocyJapCcTBEHHbIM TEXHUYECKUH YHUBEPCUTET UMEHU M.
T. Kanamnukosa (E. R. Akhmedzyanov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

METOJUKA PEIIEHUS ITPOBJIEMBI OCOBbIX TOYEK ITPY1 MOJAEJIMPOBAHUU TINIACTUYECKOI'O ©®OPMOM3-
MEHEHUSA METOAOM KOHEYHLIX DJIEMEHTOB (Methods of Solving the Problem of Singular Points in the Simulation
of Plastic Forming by Finite Element Method) — C. 23-26.

IIpeonosicena memoouxa pewierus npodremvl CUHSYIAPHBIX (0COObIX) MOYeK, O3HUKAIOUjel NPU MOOETUPOBAHUY NIACTNUYECKO20
hopmousmeneHUs MemoOoM KOHEUHBIX dNeMeHmo8. Memoouka 0CHOBAHA HA POPMUPOBAHUY OKDECIHOCTU KOHMAKMHOU NOBEPXHO-
CMU WMAMROBOYHO20 UHCIMPYMEHMA, NONAOds 8 KOMOPYIO y3en edem ceds KaKk NpUHAONedcauuti KOHMaKmHou no8epxXHOCHU, Ymo
00nyCmuMo 68Udy UHA4AIbHOU Hemounocmu ee nocmpoerust cpeocmeamu CAIIP. Jlannblii no0x00 no36o/isem yMeHbuums Koauye-
CMBO MOOENUPYEMBIX DMANOE 0ePOPMAYULU U COKPAMUNMb BPEMSA MOOETUPOSAHUSA.

The technique of solving the problem of singular points arising in the simulation of plastic forming by finite element method is of-
fered. This technique is based on the formation of neighborhood of tool contact surface. When getting into this area, the node be-
haves as belonging to the tool contact surface that is acceptable because of initial mistakes of its construction by CAD tools. This
approach reduces the number of simulated stages of deformation and cuts down the simulation time.

KnioueBble cioBa: ropsidas 00beMHasl MITaMIIOBKA, MOJCIHUPOBAHUE TIACTHIECKOTO ()OPMON3MEHEHUsSI, METOJ{ KOHEUHBIX dJIe-
MEHTOB, 0co0ast TouKa.

Key words: forging process, modeling of plastic deformation, finite element method, singular point.

YK 504.06

K. A. ®onapesa, acnupant, BorkuHckuii unnan MkeBCKOro rocy1apcTBEHHOrO TEXHHYECKOro yHuBepcutera umeHn M. T.
Kanammuwnkosa (K. 4. Fonareva, Post-graduate, Votkinsk Branch of Kalashnikov Izhevsk State Technical University)

Bb. A. CeHTAKOB, TOKTOp TEXHUYECKUX HAyK, mpodeccop, BoTkuHckuil punmman HMkeBCKOro rocy1apCTBEHHOTO TEXHUIECKOTO
yuuBepcurera nmenn M. T. Kanammukosa (B. 4. Sentyakov, DSc in Engineering, Professor, Votkinsk Branch of Kalashnikov 1z-
hevsk State Technical University)

K. II. IllupoOokoB, KaHANAT TEXHUYECKUX HAyK, NOLEHT, BoTkuHckui dunan MkeBCcKoro rocyaapcTBEHHOTO TEXHUYECKOTO
yauBepcutera umenu M. T. Kanamnukosa (K. P. Shirobokov, PhD in Engineering, Associate Professor, Votkinsk Branch of Kalash-
nikov Izhevsk State Technical University)

MATEMATHYECKOE MOJEJIMPOBAHUE ITPOLUECCA COPBLIMN HE®TEIIPOAYKTOB BOJIOKHHUCTBIM MATE-
PUAJIOM (Mathematical Modeling of Oil Sorption by Fibrous Material) — C. 27-30.

IIpeocmasnena mamemamuueckas mMooeib npoyecca copoyuu He@hpmenpoOyKmos 6010KHUCIBIM MAMEPUAIOM HA OCHOBe WMA-
NeIbHO20 NOAUIMUNEHIMEPeDMANANMHO20 60I0KHA, KOMOPAs NO0360sem 000CHOBAHHO HA3ZHAYAMb NAPAMEmPbl B0JOKHUCIBIX COP-
oupylowux uzoeautl 8 3a8UCUMOCHY OM YCA08ULL UX NPUMEHEHUS.

The paper presents the mathematical model of the process of oil sorption by fibrous material based on polyethylene terephthalate
staple fibers. The model allows to assign reasonably the parameters of fibrous sorbent products depending on conditions of their
application.

KiroueBble ci10Ba: MaTeMaTH4ecKoe MOJICITUPOBAHHUE, TIPOIIECC COPOLIHH, KOIDDHUIIMESHT COPOLIUH.

Key words: mathematical modeling, process of sorption, sorption coefficient.
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B. A. /l1oH0B, KaHIUAT TEXHUYECKNX HayK, [lepMckuil BOGHHBIN HHCTHTYT BHYTpeHHHUX Bolick MBJ] Poccun (V. A. Dyunov,
PhD in Engineering, Perm Military Institute of Russian Interior Ministry Troops)

C. H. Ka3zanues, [TepMmckuii BoeHHBIH HHCTHTYT BHyTpeHHHX Boiick MBJ] Poccuu (S. N. Kazantsev, Perm Military Institute of
Russian Interior Ministry Troops)

A. 1. IlpoxaHoB, KypcaHt, [lepMckuii BoeHHBI HHCTUTYT BHyTpeHHuX Boiick MBJI Poccun (4. D. Prodanov, Student, Perm
Military Institute of Russian Interior Ministry Troops)



S1. D. AnxkcHe, KypcaHT, [lepMckuit BoeHHBIH MHCTUTYT BHyTpeHHUX Boiick MBJI Poccun (Ya. E. Alksne, Student, Perm Military
Institute of Russian Interior Ministry Troops)

VIIPABJIIEMAS TIOABECKA C MATHUTOPEOJIOTMYECKMMU AMOPTHU3ATOPAMU (Controllable Suspension
with Magnetorheological Shock-Absorber) — C. 30-32.

Onucvl8aOmMes 603MONCHOCU YAPABTIEHUS XAPAKMEPUCIMUKAMU NOOBECKU 30 CUem YCMAHOBKU AMOPMUZAMOPOS C MACHUMO-
Pe0No2UHECKUMU HCUOKOCHAMU.

Possibilities of controlling the suspension characteristics by installing the shock absorber with magnetorheological fluids are de-
scribed.

KnroueBble cjioBa: aBTOMOOMIIb, TOJIBECKA, YCTOHYMBOCTD, INTABHOCTh X0/1a, aMOPTH3ATOP.

Key words: vehicle, suspension, cornering stability, smoothness, shock-absorber.
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B. U. [106poBosbCcKMii, TOKTOp TEXHHYECKUAX HAYK, Mpodeccop, VkeBCckuil Tocy1apCTBEHHBIN TEXHUYECKUN YHUBEPCHTET HMe-
wu M. T. Kanammukosa (V. 1. Dobrovolsky, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

C. B. Jlo6poBoJibCcKHii, TOKTOp TEXHUUECKUX HayK, rpodeccop, VbxeBcknil rocynapcTBEHHBIN TEXHHUECKUH YHUBEPCUTET HMe-
uu M. T. Kanamraukosa (S. V. Dobrovolsky, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

METO/] ITPOTHO3UPOBAHUS MAJIOLIMKJIOBOM JJOJTOBEYHOCTU DJIEMEHTOB KOHCTPYKIM (Method of
Predicting the Low-Cyclic Durability of Elements of Constructions) — C. 32-35.

IIpeonooicen memooO oyenKu Manoyukio8ol 00JI208eUHOCIU INeMEHN08 KOHCIMPYKYULl, K020d @ Kayecmee (huzuiecko2o Kpume-
PUsL BPOYHOCIU 6bIOPAHA YOCTbHAS DHEPUS YNPY2ONIACIUYECKOU dehopmayuu KaK UHMeZPAanbHas XapaKmepucmuKa HanpsaiceHHo-
degpopmupogannozo cocmosnus (HAC).

A method for estimating the low-cyclic durability of elements of constructions is proposed. It implies that a specific energy of
elastoplastic deformation as an integral characteristic of stress-strain state is chosen as the criterion of the physical strength.

KnioueBble ciioBa: o6paser, 21eMeHT KOHCTPYKINH, KOHIICHTPAUs U TPaJIUeHT SHEPTUH, KPUTEPHUH TTO100MI.

Key words: specimen, element of construction, concentration and gradient of energy, similarity criterion.

V]IK 539.374: 620.178.3

B. 1. /106poBoJIbCKHId, TOKTOP TEXHUYECKUX HAYK, podeccop, VkeBCkuii rocy1apcTBEHHbIH TEXHUUECKUI YHUBEPCUTET UMe-
au M. T. Kanammuukosa (V. 1. Dobrovolsky, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

C. B. 100poBoJIbCKHii, TOKTOp TEXHUUECKHX HAyK, mpoeccop, NkeBCkui roCyJapCTBEHHBIN TEXHUUECKIH YHUBEPCUTET NME-
uu M. T. Kanamaukosa (S. V. Dobrovolsky, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

J. C. 106poBoJIbCKHId, CTyeHT, MKeBCKUi rocynapcTBeHHBIH TexHndeckuit yauBepcuteT uMenn M. T. Kamamaukosa (D. S.
Dobrovolsky, Student, Kalashnikov Izhevsk State Technical University)

BKCIIEPUMEHTAJIBHOE OBOCHOBAHME METOJIA ITPOTHO3UPOBAHIMS MAJIOLIMKJIOBOM JJOJITOBEYHOCTU
BJIEMEHTOB KOHCTPYKLMM (Experimental Substantiation of the Method of Predicting the Low-Cyclic Durability of
Elements of Constructions) — C. 36-38.

Ilposedeno obocrosanue npeonodcennozo [1] memooa npocHo3upo8aHus MaloyuKIO8ol 001208€4HOCU 0emanell Ha OCHO8e
Pe3YIbIMAmo8 UCHbIMAHUL 2IAOKUX 00pA3Y08 U KOHCMPYKMUBHBIX JJIeMEHMO8 ¢ V-00pasHbiMu Haope3amu, MOOerupyowux pabomy
Mamepuana 6 30Hax KOHYeHMpPayuu HAnpaXCeHull, 8 YaCMHOCIU, 2PAsIop KY3HEUHbIX WIMAMN08, KOPHYCO8 UOPOHACOCO8 8bICOKO2O
0agneHUs, UCNBIMbIBAIOWUX 3a 8PEMsL IKCHIYAMAYULU MAT0e YUCTO HASPYIHCEHUIL.

The paper substantiates the proposed [1] method for estimating the low-cyclic durability of parts on the basis of results of testing
the smooth specimens and structural elements with V-shaped notches, modeling the operation of the material in the stress concentra-
tion zones, in particular, forge stamp engravings, hulls of high pressure pumps, experiencing a small number of loading during the
operation.

KuroueBble ci10Ba: o0Opasell, 3JIEMEHT KOHCTPYKINH, KOHIIEHTPALMs M TPaJUeHT SHEPTHHU, KPUTEPHil HO00us.

Key words: specimen, element of construction, concentration and gradient of energy, similarity criterion.

VK 621.833.6

M. H. Kapaky.10B, JOKTOp TEXHHYECKUX HAyK, JAOLEHT, BoTkuHCKHMI (unnan VHKeBCKOro rocynapCTBEHHOTO TEXHHYECKOTO
yauBepcutera nmenn M. T. Kananaukosa (M. N. Karakulov, DSc in Engineering, Associate Professor, Votkinsk Branch of Kalash-
nikov Izhevsk State Technical University)

A. C. MeabHukoB, BorkuHckuil Gpunnan MKeBCKOro rocyJapcTBEHHOTO TeXHU4ecKoro yHuBepceutera umenu M. T. Kanamiau-
koBa (4. S. Melnikov, Votkinsk Branch of Kalashnikov Izhevsk State Technical University)

HccnenoBanne GyHKINHM MEepeIaTOYHOro OTHOIIEHHs IurymxkepHoro 3anemicHus (Research of Reduction Ratio of Plunger
Gearing) — C. 39-40.

Paccmompen memoo onpedenenus nepedamoyHo2o OMHOUEHUs NIYHICEPHOU NepeOdadl U NPO6eOeH AHANU3 6IUAHUS HA He20 Na-
pamempos NIYHIICepHO20 3ayenienus. TIpusoosimes pe3yibmamvl YUCIEHHO20 peuleHus: 3a0ayu O ONbINHO-NPOMBIULIEHHOZ0 00-
pasya uzoenust.

The method of the reduction ratio evaluation of a plunger transmission is considered. The data of evaluation for pre-production
model are resulted.

KiroueBble ci10Ba: MUy HXKEPHBIH PEAyKTOp, HEPeaTOYHOE OTHOIICHHE.

Key words: plunger transmission, reduction ratio.

VK 621.9.072

M. H. Kapaky.10B, J0KTOp TEXHHYECKUX HAyK, HOLEHT, BoTkuHCKMi ¢unan VHKeBCKOro rocynapcTBEHHOTO TEXHHYECKOTO
yauBepcutera nmenu M. T. Kanaumaukosa (M. N. Karakulov, DSc in Engineering, Associate Professor, Votkinsk Branch of Kalash-
nikov Izhevsk State Technical University)

. B. CrapiueB, KaHAWAAT TEXHUYECKUX HAyK, AOLEHT, BoTkuHCkMil ¢unuan MKeBCKOro rocyaapcTBEHHOTO TEXHHYECKOTO
yuuBepcutera uMenn M. T. Kanamaukosa (D. V. Starshev, PhD in Engineering, Associate Professor, Votkinsk Branch of Kalash-
nikov Izhevsk State Technical University)



A. C. MeabHnkoB, BorkuHckuit Gpunnan MkeBckoro rocy1apcTBEHHOTO TeXHUYECKOro yHuBepcutera umenn M. T. Kananrau-
koBa (4. S. Melnikov, Votkinsk Branch of Kalashnikov Izhevsk State Technical University)

METO/Ibl VIIPABJIEHMSI TOYHOCTBIO OBPABOTKH BJIEMEHTOB 3ALEIUIEHUS TIJIYHXEPHOU TIEPEJIAUU
(Methods of Controlling the Precision of Processing the Engaging Elements of Plunger Transmission) — C. 41-42.

IIpogeden ananuz 6eposmnocmu u320MoGIeHUs INeMEHMO8 NIYHIICEPHO20 3ayennenus 6e3 6paKa 6 3a6UcUMOCmU Om KOHCMPYK-
yuu npucnocobnenus. [anvl peKomeHOayuu K usMeHeHur0 KOHCMpYKYutl npucnocodienuti 0 06pabomku niyHICepos.

The analysis of probability of producing the plunger engaging elements without defective products depending on the design of
devices are held. Recommendations for changing the design of devices for plunger machining are given.

KiroueBble c/10Ba: IUIyHXEPHOE 3aLlCIUICHUE, CIIOCO0 U3TOTOBJICHUS.

Key words: plunger engagement, manufacturing method.

YK 62-169

A. H. Basbasc, MxeBckuil rocyaapcTBeHHBIH TexHUUYecKkuid yHuBepcuteT umeHH M. T. Kamamumkosa (4. N. Blyablyas,
Kalashnikov Izhevsk State Technical University)

M. A. KopenaHoB, JOKTOp TEXHUYECKUX HAyK, JOLEHT, M>keBCKuil rocynapcTBeHHbII TexHu4yeckuil yHuBepcureT uMenu M. T.
Kanamrankosa (M. A. Korepanov, DSc in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

MOJEJIMPOBAHUE T'M/IPOTA30JJMHAMWYECKHX IIPOLIECCOB IIPU KOHAEHCALIMKA ITAPOBO3/YILHOM
CMECHU B TPYEBE (Modeling of Hydraulic Gas Dynamic Processes at Condensation of Steam-Air Mix in Pipes) — C. 43-45.

Onucvleaemces nogedenue napogo30yuiHol cmecu npu 2nyboxom ee oxaasicoenuu. C yuemom KOHBEKMUBHO20 MeNn1000MmeHa
MoOdenupyemcs NIeHOYHAsA KOHOeHCayus CMecu Ha cmeHnkax mpyouvl. Paccmompeno énusanue pesjcuma medenus 2a30601 cmecu
Ha menyioobmen u KOHOeHCAYUIo.

The article describes the behavior of the steam-air mix at its deep cooling. Taking into account the convective heat exchange,
film condensation of the mix on pipe walls is modeled. The influence of the mode of the gas mix flow on heat exchange and condensa-
tion is considered.

KoroueBble ci1oBa: KOHICHCAIMS, TEIUIOMAacCOOOMEH, JBIKEHHE TUICHKH, THIPOra30iMHaMHKa, IIapOBO3IYyLIHAs CMECh, PEXXUM
TEUCHUSI, MOJICNIb TCUCHUSL.

Key words: condensation, heat exchange, film movement, wave mode, hydraulic gas dynamics, steam-air mix, flow mode, mass
exchange, flow model.

YK 621.833.6

JI. I1. IlepmunoB, actupant, M>keBckuil rocynapcTBeHHBIN TexHUYeckuil yHuBepcuretT nmenn M. T. Kanammnnkosa (L. P. Per-
minov, Post-graduate, Kalashnikov Izhevsk State Technical University)

BJINSIHUE JEP®OPMATHUBHOCTHU 3YBLEB KOJIEC HA HATPY30UHYIO CIIOCOBHOCTb IIJIAHETAPHOI ITEPE-
JIAUUN TUIIA K-H-V (Influence of Wheel Tooth Deformability on Load Capacity of K-H-V Type Planetary Gear) — C. 45-47.

Hccnedosana sicecmrocms 3y0beg Konec nianemapHoll nepedayu u ee elusHue Ha Hazpy304Hylo cnocobHocmy mexanusma. JKe-
CMKOCMb ONnpeoenanac, MemoooM KOHeUHO-2IeMEHMHO20 aHalu3a, a pacnpeoenenue Hazpy3Ku 8 3ayenyieHul — U3 ypasHeHull coeme-
cmuocmu nepemeujenuil. Pezynsmamot ucciedosanus no3eonsaiom ocyuwjecmsums YmouHeH bl pacuem nepeoayu Ha npo4HOCMb.

The paper studies tooth stiffness of a planetary gear and its influence on load capacity of the mechanism. Tooth stiffness was
studied by FEM, while load distribution across the mesh was determined according to compatibility equations for tooth deflection.
Results of this research allow performing the load capacity analysis with higher precision.

KioueBble ci10Ba: uianeTapHas nepezayda, 1eOpMaTHBHOCTS U IPOYHOCTH 3yObeB, HArpy304Hast CIIOCOOHOCTB.

Key words: planectary gear, gear tooth deformability and strength, load capacity.

V]IK 62-762:539.37

K. H. CmupHoB, actiupant, MoxeBckuii rocytapcTBeHHbIN TexHnueckuil ynusepcureT umenu M. T. Kanamuukosa (K. N. Smir-
nov, Post-graduate, Kalashnikov Izhevsk State Technical University)

A. B. llleHaTcKHU#, TOKTOp TEXHUIECKUX HAYK, Mpodeccop, VkeBCKuii rocyapcTBEHHBIH TEXHUYECKAN YHUBEPCUTET UMEHH M.
T. KanamaukoBa (4. V. Schenyatskiy, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

PEILIEHME YIIPYTOIUIACTUYECKOM 3AJIAUYM OB HJIC X HC B [TIPECCOBOM ITOJIUCJIOMHOM COEJIMHEHUH C
BOJIOKHUCTBIM IMPOMEXYTOYHBIM 3JIEMEHTOM (Solution of Elastic-Plastic Problem for Stress-Strain State and
Load Capacity in the Pressure Multilayer Coupling with Fiber Intermediate Element) — C. 47-50.

Kpamko packpvima npobnema conpukocHoseHus mei 8 MHOLOCIOUHBIX COCOUHEHUAX C HAMALOM, UMEIOWUX OUCKPEmHYI0 00-
aacmy KOHMAKmMa,; 3ampoHymsl npoonemvl KOHMAKNMHO20 CONPANCEHUs. Oemanell YUIUHOPUYeCcKol opmbl; npedcmasieHvl pe3yi-
mamsl 0 pacnpedeieHut MAKCUMATbHbIX HANPAXHCEHUL 30HbL CONPUKOCHOBeHUs. 08yx mei, npugeder npumep HIIC uz pesynsmamos
BbIMUCTUMENBHBIX dKCnepuMenmos annapamom MKD, Hayunvle pe3ynomamyl u peKOMeHOAyuu npu npoeKmupo8anul mexHu4eckux
cucmen.

The article briefly reveals a problem of body contact in multilayer pressure couplings with a discrete area of contact. The prob-
lems of contact connection of cylindrical parts are discussed. The results of distribution of maximum stress zone of contact between
two bodies are given. The example of the stress-strain state for the results of numerical experiments by FEM is shown, research re-
sults and recommendations for the design of technical systems are given.

KiioueBble cjI0Ba: COSAMHEHUE C HATATOM, CONPUKOCHOBEHHE JIBYX M 0oJjee Tel, HanpsuKeHHO-1e()OPMUPOBAHHOE COCTOSIHHUE
COCJIMHEHHUS C HATSTOM.

Key words: pressure coupling, juxtaposition of two or more bodies, stress-strain state of pressure coupling.

YK 351.82

B. A. SkuMOBHY, JOKTOp TEXHHYECKUX HayK, mpodeccop, VKeBCKMH TroCyIapCTBEHHBIH TEXHHYECKUH YHHBEPCUTET
nmenn M. T. Kanamaukosa (B. A. Yakimovich, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

C. A. ITucapes, TOKTOp TEXHUYECKUX HAYK, KAaHAWAAT SKOHOMHUYECKUX Hayk, mpodeccop, VbxkeBckuil rocy1apCTBEHHBINA TEXHH-
yeckuit yuuBepcuter umenn M. T. Kanaunmnukosa (S. 4. Pisarev, DSc in Engineering, PhD in Economics, Professor, Kalashnikov
Izhevsk State Technical University)



P. P. ®apxeTnunoB, actiupanT, VbkeBckuii rocyiapcTBeHHbIH TexHuyeckui yHuBepcuteT umenn M. T. Kanamnukosa (R. R.
Farkhetdinov, Post-graduate, Kalashnikov Izhevsk State University)

O LIEJISIX, OBECIIEUMBAIOIINX PASBUTHE CTPEJIKOBOI OTPACJIM CTPAHBI (About the Objectives Providing
the Development of Small Arms Industry of the Country) — C. 50-52.

H3n001cen cucmemublii noOX00 K POpMUPOSAHUIO yerell, 00eCheyusarnuux passumue Cmpeikosoi Ompaciu CMpaHsl ¢ y4emom
cheyuguKu 20cy0apCcmeeHH020 YRPAagIeHUs NPOYECCOM CO30AHUS COBPEMEHHO20 CIIPETIKOBO20 OPYHCUSL.

This article describes the system approach to the development of objectives providing the development of the small arms industry
of the country, considering the particularity of the state management of the modern small arms development process.

KnroueBble ciioBa: cuctemMa, CHCTEMHBIN IIOIXO0, LIeJIb, 00EBOE CTPEIIKOBOE OPYIKHE, TOJUTHKA, YIpaBIeHHe, (QYHKLUS, CTPYK-
Typa, MOJICIIb.

Key words: system, system approach, objective, combat small arms, policy, management, functions, structure, model.

JKOHOMHUKA

YK 658(045)

O. E. BacuabeBa, TOKTOp S5KOHOMHYECKUX HayK, HoueHT, Kypranckuii rocynapcreennsiii yausepcuret (O. E. Vasilieva, Doctor
of Economics, Associate Professor, Kurgan State University)

E. O. PeBenko, OO0 «Mxnpomeentwisiusi», Vxesck (E. O. Revenko, Manager, LLC “Izhpromventilyatsiya”)

(axTopBl, KOPPEKTUPYIONIHE MOIHYI0 CTOMMOCTD BJIaJACHHs [TPOMBILIICHHON MPOIYKIHMEH IPH OpraHNU3alny €€ CEPBUCHOTO CO-
npoBoxeHus (Factors Correcting the TCO of Industrial Products to Support Its Maintenance) — C. 53-57.

H3znooicenvl pakmopei, erusaiowue Ha GerUdUHY NOTHOU CIMOUMOCIU 81A0EHUS NPOMBIUWEHHOU NPOOYKYUell npu opeaHu3ayul ee
CepBUCHO20 0OCTYICUBAHUA.

Factors affecting the value of the total cost of ownership of industrial products when organizing its maintenance are set out.

KiioueBble ¢j10Ba: IPOMBIIIIEHHAS MPOIYKIHS, CEPBHC, MOIHAS CTOUMOCTD BIAICHHSI.

Key words: industrial products, service, total cost of ownership.

YK 658.511

H. B. KpaBen, kanauaar mnenarorudeckux Hayk, OpeHOyprckuil rocynapCTBEHHBIH nemarormyeckuid yHuBepcuter (I V.
Kravets, PhD in Education, Orenburg State Pedagogic University)

O COBEPIIEHCTBOBAHUM PABOTHI 110 [IOJIBOPY M OTBOPY IEPCOHAJIA B MHXKMHUPUHI'OBOM KOMIIA-
HUU (About Perfection of Work on Selection of Personnel in Engineering Company) — C. 57-59.

Packpvisaemcs Heobxo0umocms co8EpUIEHCMBOB8AHUA NOOX00A K Npoyedype u Menmooam noobopa u omoopa nepcouHanda 8 uH-
JICUHUPUH2OBBIX KOMIAHUSX; pa3pabomana mooens Komnemenyui mapkemonoza u eapuarmol CASE-unmepebvio.

The article reveals necessity of perfecting the approach to the procedure and methods of selection of the personnel in the engi-
neering companies, the model of marketing manager competence and variants of CASE-interview are developed.

KiroueBble ¢j10Ba: HH)XUHUPUHIOBBIE KOMIIAHWH, MOJIETIb KOMIIETeHIIUH MapkeTonora, CASE-unTepBbIO.

Key words: engineering companies, model of marketing manager competence, CASE-interview.

YJK 630.79

E. B. IlerpoBa, xananaaT 5KOHOMUYECKHAX HayK, BATckuit rocyapcTBEeHHBII T'yMaHHTapHBIN yHUBepcuteT, Kupos (E. V. Pet-
rova, PhD in Economics, Vyatka State University of Humanities, Kirov)

OKOHOMUKO-MATEMATHUYECKOE MOJEJIMPOBAHUE B CTPATEITMYECKOM VYIIPABJIEHUU JIECOITPOMBIIII-
JIEHHBIMH OPTAHU3ALIMAMU (Economic-Mathematical Modeling in Strategic Management of Timber Industry Organi-
zations) — C. 60-62.

Paccmompeno npumenenue 5koHOMUKO-MaAMeMAMU4ECKO20 MOOEIUPOBAHU NOMEHYUANA PA3GUMUL JIECONDOMBIUNEHHBIX 0p2a-
HU3ayull 8 npoyecce cmpame2uiecko2o ynpasnenus. Moodens nomenyuana pazeumus opeanusayuu paspabomana Ha ocHoge Kiacme-
pusayuu OaHHbIX.

The article presents the process of economic-mathematical modeling of timber industry organizations’ development potential in
the course of strategic management. The model of the organization’s sustainable development potential is developed on the basis of
data clustering.

KuroueBble c10Ba: cTpaTernyeckoe ynpasieHHe, KIacTepH3alisl JaHHBIX, TOTEHIUAT Pa3BUTHS, JKOHOMHKO-MaTeMaTHYECKOEe MO-
JIeTUPOBAHHE.

Key words: strategic management, data clustering, development potential, economic-mathematical modeling.

V]IK 69:338.03

B. II. I'paxoB, TOKTOp 3KOHOMHYECKHX HaYK, mpodeccop, V>keBCKuil ToCy1apCTBCHHBI TEXHUUECKUA YHUBEPCUTET UMEHU M.
T. Kanamnaukosa (N. V. Anisimova, Master’s degree student, Kalashnikov Izhevsk State Technical University)

H. B. AuncumoBa, MarucTpanT, MkeBckuii rocyrapcTBeHHBIH TexHUUecknii yruBepcuter nmenn M. T. Kanamnaukosa (V. P.
Grakhov, Doctor of Economics, Professor, Kalashnikov Izhevsk State Technical University)

AHAJIM3 MHBECTHUIIMOHHOU ITPUBJIEKATEJILHOCTH XWIMIIHOI'O CTPOUTEJILCTBA HA IIPUMEPE V/I-
MYPTCKOM PECITYBJIMKH (Analysis of Investment Attractiveness of Housing Construction on the Example of the Udmurt
Republic) — C. 63-67.

Cmambs nocesiuena paccmompenuio UHGeCMUYUOHHbIX NoKazamenel 8 001acmu JHCUTUUHO20 CIPOUMENbCmaa 6 YOMypmcKou
Pecnybnuxe.

The paper is devoted to consideration of investment indicators in the field of housing construction in the Udmurt Republic.

KnioueBble cJ10Ba: HHBECTUIINH, CTPOUTEIIBCTBO, KIS HEJIBIXKIMOCTb.

Key words: investments, construction, residential real estate.



YK 330.322

E. B. I'paxoBa, couckarenb, VbkeBckuil rocynapcTBeHHBIH TexHudyeckuii yHusepcuter uMenn M. T. Kanmammukosa (E. V.
Grakhova, Applicant, Kalashnikov Izhevsk State Technical University)

TOCYIAPCTBEHHAS TIOJJIEP)KKA MHBECTULIMOHHOM JEATEJBHOCTU B YJIMYPTCKOI PECITYBJIMKE
(State Support of Investment Activity in the Udmurt Republic) — C. 67-70.

Ilpeocmasnen ananuz uHBeCMUYUOHHOU AKMUBHOCMU U NpugIeKamenbnocmu Yomypmcexoi Pecnybnuxu u mepbl 20cyoapcmeen-
HO20 ynpasnenus Ha yposHe pecuoHd.

The paper presents the analysis of investment activity and attractiveness of the Udmurt Republic, and also measures of public
management at the regional level.

KroueBble cJI0Ba: HHBECTUIIMOHHASI aKTHBHOCTD, MHBECTUI[MOHHAS TIPHBJICKATEIEHOCTD, OI0/KET, HHBECTUILINH.

Key words: investment activity, investment attractiveness, budget, investment.

VK 330.341.1

I'. E. KaimHkuHa, JOKTOp SKOHOMUYECKUX HayK, VKeBckuil rocyaapcTBeHHbIM TexHudeckuil yHuBepcuter umenu M. T. Ka-
namaukoBa (G. E. Kalinkina, Doctor of Economics, Kalashnikov Izhevsk State Technical University)

J. A. IlepeBenennes, acuupant, VbkeBckuil rocy1apcTBeHHBIH TexHIdeckui yHuBepcureT umeHd M. T. Kamammukosa (D. 4.
Perevedentsev, Post-graduate, Kalashnikov Izhevsk State Technical University)

®OPMUPOBAHUE ITPUHLUIIOB OIITUMAJILHOM METOJUKY KOMMEPLIMAJIM3ALIMU MHHOBALIMIA (Develop-
ment of Optimal Method of Innovations’ Commercialization) — C. 70-72.

IIpedcmasnensvt pe3ynibmanmvl aHAIU3A NPUHYUNOSE CYUJECTNEYIOWUX MEMOOUK KOMMEPYUATUIAYUU UHHOBAYUL U NPeONazalomcs
nYymu ux CO8epUEHCMBOBAHUA.

The article presents the results of the analysis of existing methods of commercialization of innovations and ways of their im-
provement are suggested.

KnioueBble c10Ba: mporecc KOMMEPIHAIN3aiH, THHOBAIIMOHHBIH IPOIIECC, METOANKAa KOMMEPIHaIN3ali.

Key words: process of commercialization, innovation process, method of commercialization.

YK 338.22

JI. A. IlepeBenenues, acnupanT, M>keBCkuid Tocy1apCTBEHHBIN TexHUUecKHid yHuBepcuteT uMeHd M. T. Kanamnukosa (D. 4.
Perevedentsev, Post-graduate, Kalashnikov Izhevsk State Technical University)

H. B. MaTBeeBa, MarucTpanT, VbkeBckuil rocy1apcTBeHHBII TexHUUecKuid yHuBepcuteT nMeHn M. T. Kanamaukosa (1. V. Mat-
veeva, Master’s degree student, Kalashnikov Izhevsk State Technical University)

K. A. PomanoB, acnimpant, VxeBckuii rocyiapcTBeHHBIH TexHHyeckui yHuBepcurer nmeHn M. T. Kamamnukosa (K. 4. Ro-
manov, Post-graduate, Kalashnikov Izhevsk State Technical University)

K. A.IlepeBenenues, Maructpast, MxeBckuil rocyiapcTBeHHbI TexHudeckuil yausepcuter umenu M. T. Kanamnukosa (K. A4.
Perevedentsev, Master’s degree student, Kalashnikov Izhevsk State Technical University)

Passurie UT-undpactpykryps! kak daktop moBbiuieHus 3¢ dexTuBHOCTH poccuiickoro npeanpunnmareabcTsa (Development
of IT Infrastructure as a Factor Increasing the Efficiency of Russian Business) — C. 73—74.

Cmamos noceéawena ananuzy paseumus UT-ungppacmpyxmypuot pupmel. Asmopamu paccmompensl poib U meHOeHYUU pazeumust
UHOPMAYUOHHBIX MEXHON02ULL KAK haKmopa nosvluleHUs P pexmusHocmu cucmemsl nPeonPUHUMAMEnbCMEd.

This article analyzes the development of IT infrastructure of the company. The authors examined the role and development trend
of information technology as a factor of increasing the efficiency of business.

Kanrouesrble ciioBa: T-undpactpykrypa, nHGOpMaMOHHbIE TEXHOIOTHH, IPEAIPHHAMATEIBCTBO.

Key words: IT infrastructure, information technologies, entrepreneurship.

YK 331.361; 001-051:378; 005.94

O. M. IlepmuHOBa, KaHIUAAT IKOHOMHUYECKUX HaYK, JOLUEHT, V>KeBCKUI TOCy1apCTBEHHBIH TEXHHYECKUH YHHUBEPCUTET UMECHU
M. T. Kanamaukosa (O. M. Perminova, PhD in Economics, Associate Professor, Kalashnikov Izhevsk State Technical University)

P. B. ®aiizyinH, KaHau1aT SdKOHOMUYECKUX HayK, VkeBCckull rocynapcTBeHHbII TexHudeckuil yausepcuretr umenu M. T. Ka-
namraukoBa (R. V. Fayzullin, PhD in Economics, Kalashnikov Izhevsk State Technical University)

MEXAHU3M UHTET'PALIMOHHOI'O B3AUMOJIEMCTBHS TP ®OPMUPOBAHUHN ITPOGECCUOHAJIBHBIX KOM-
[ETEHLUI PETHOHAJILHOM MH®OPMALIMOHHO-KOMMYHHUKALIMOHHOM CUCTEMBI (Integration Mechanism at
Professional Competence Forming in Regional Informative-Communication System) — C. 75-77.

Onpeoenenvl yciosus sQpghexmuno2o paszeumus npopeccuoHanrbHblx KoMnemeHyui 01 UHGOPMAYUOHHO-KOMMYHUKAYUOHHOU
cucmembvl pecuoHd.

In the article the terms of effective development of professional competence are certain for the regional informative-
communication system.

KnioueBble cj10Ba: HHHOBAIIMOHHASI SKOHOMUKA, HHTETPaIysl, IPo(hecCHOHANEHBIE KOMIIETCHIINH.

Key words: innovative economy, professional jurisdictions.

YK 69.003

B. II. I'paxoB, TOKTOp SKOHOMHYECKHX Hayk, mpodeccop, MkeBCKuii rocy1apCTBEHHBIN TEXHUUSCKUI YHUBEPCUTET UMEHH M.
T. Kanamuukosa (V. P. Grakhov, Doctor of Economics, Professor, Kalashnikov Izhevsk State Technical University)

10. I'. KucasikoBa, KaHIWAAT MEJarormdeckux Hayk, VDKeBCKHI TOCYAapCTBCHHBI TEXHHUYECKHH yHHUBepcuTeT umeHu M. T.
Kanamnwukosa (Yu. G. Kislyakova, PhD in Education, Kalashnikov Izhevsk State Technical University)

O. JI. YazoBa, maructpanT, MxeBckuii rocyapcTBeHHBIH TexHm4ueckui yausepcuter umenu M. T. Kanamuukosa (O. L. Cha-
zova, Master’s degree student, Kalashnikov Izhevsk State Technical University)

YUET CTPOUTEJIbHBIX PUCKOB B JJIOTOBOPHBIX IIEHAX (Accounting for Construction Risks at Bargain Prices) —
C. 77-81.

Paccmampusaiomes 6onpocel Heobxooumocmu yuema cmpoumenbHbiX puckog Ha cmaouu pazpabomxu UHEeCmuyuoHHO20 npo-
exma c yenvio obecneuenus e2o IPOeKmusHoOCmu 1 NOIY4eHUs MAKCUMAILHOU NPUOLLIUL.



The article discusses the need to consider the risks of building at the development stage of the investment project to ensure its ef-
ficiency and maximize profits.

KiioueBble ciioBa: pUCKY, HayajlbHAs LieHA KOHTpaKTa, TBepJas NOTOBOPHAs LIEHA, WHBECTHIIMOHHO-CTPOMTEIbHBIH MPOEKT,
3¢ (}EKTUBHOCTh BIIOKEHHUH, IPOTHO3UPOBAHME PHUCKOB, OPraHU3ALMOHHO-YIPABICHYECKUE DHCKH, SKOHOMUYECKas Ha/IeKHOCTb
NPENPUSITHS.

Key words: risks, initial contract price, firm contract price, investment and construction project, effectiveness of investments,
forecasting the risks, organizational and management risks, economic reliability of the company.

YK 691.327.333

M. B. JlannioB, KaHauaaT TEXHUYECKUX Hayk, VkeBckuil rocyqapcTBeHHbIH TexHuueckuil ynusepcureT umenu M. T. Kananxu-
koBa (M. V. Danilov, PhD in Engineering, Kalashnikov Izhevsk State Technical University)

O. JI. Ya3oBa, maructpant, MoxeBckuii rocynapcTBeHHbIH TexHudecknid yHuBepcuteT uMenn M. T. Kanammuukosa (O. L. Cha-
zova, Master’s degree student, Kalashnikov Izhevsk State Technical University)

CPABHUTEJIbHBIA AHAJIM3 HOPMATHUBHBIX TPEBOBAHUI, TIPEABSBIIAEMBIX K M3IEJIMAM (BJIOKAM) 13
PA3JIMYHBIX BUJOB SAYENCTOI'O BETOHA ('A3BOBETOHA U1 IIEHOBETOHA) (Comparative Analysis of the Regulatory
Requirements for Products (Blocks) of Different Types of Cellular Concrete (Gas Concrete and Foam Concrete)) — C. 82-83.

Cmamus nocesujena cpasHumenbHoOMy aHalu3y akmuueckux noxkazameneti kasecmea 610K08 u3 Aveucmozo bemoua (2azobe-
MOHA U NeHOOEeMOHa).

The article is devoted to a comparative analysis of the actual performance of quality blocks of aerated concrete (gas concrete
and foam concrete).

KuroueBble ciioBa: Gpru3nko-MexaHHYECKHE U TEIUIOPU3MUECKHE XapaKTEPUCTUKHU STYCHCTHIX OETOHOB, Ta300€TOH, IEHOOETOH.

Key words: physical and mechanical and thermal properties of porous concrete, aerated concrete, foam concrete.

YK 691.316

A. C. CyHnos, maructpant, VxeBckull rocyaapcTBeHHbIH TexHHuueckui yHuBepcuter uMenu M. T. Kanamnukosa (4. S. Sunt-
sov, Master’s degree student, Kalashnikov Izhevsk State Technical University)

M. B. lanuiioB, KaHOUIAT TEXHUYECKUX HayK, VIKeBCckuil rocyapcTBeHHbIH TexHHUeckuid yHuBepcuter umenn M. T. Kanam-
nukoBa (M. V. Danilov, PhD in Engineering, Kalashnikov Izhevsk State Technical University)

OBJIETYEHHBIE U CBEPXJIETKUE TAMIIOHAXHBIE MATEPUAJIBI C ITIOJIBIMU CTEKJITHHBIMU MUKPOC®E-
PAMU U1 HEMEHTUPOBAHUS HE®TSIHBIX U TTA3OBBIX CKBAXUH (Lightweight and Super-Lightweight Backfill
Materials with Hollow Glass Microspheres for Cementing Oil and Gas Wells) — C. 84-85.

Cmambusi nocesujeHa NPUMEHeHUr MAMROHAICHBIX MAMEPUATO8 ¢ NOJbIMU CIMEKISHHbIMU MUKPOCHEPamMU npu Cmpoumeibcmee
He@pMAHbBIX U 2A306bIX CKBANCUH.

The article is devoted to the use of backfill materials with hollow glass microspheres in the construction of oil and gas wells.

KiioueBble ¢J10Ba: TAMIIOHAXHBIE MaTEPHAIIbI, TAMIIOHAXKHBIC MaTEPHAJIBI C MOJIBIMH CTEKIITHHBIMH MHUKpOC(EepamMHu, LIEMEHTH-
poBaHHEe HEQTAHBIX U FA30BBIX CKBAXKHUH.

Key words: backfill materials, backfill materials with hollow glass microspheres, cementing oil and gas wells.

YK 69:338

C. U. PoccaBckas, maructpanT, VbxeBckuil rocynapcTBeHHBIN TexHudeckuil yHuBepcuter umenn M. T. Kanammukosa (S. 1.
Rossavskaya, Master’s degree student, Kalashnikov Izhevsk State Technical University)

H. M. SIkymeB, kaHaMJaT SKOHOMUUYECKUX HaykK, VXkeBckuil rocynapcTBeHHBIN TexHudyeckuil ynusepcuter umenu M. T. Ka-
namaukoBa (N. M. Yakushev, PhD in Economics, Kalashnikov Izhevsk State Technical University)

PACYET IIOKA3ATEJIEM BKOHOMUYECKON S®®EKTUBHOCTH MPUMEHEHUS KJIEEHBIX IEPEBSHHBIX
KOHCTPYKIIHI (Calculation of Economic Efficiency Indicators of Laminated Wood Constructions Application) — C. 85-87.

Ilpugedena cpasnumenvHas oyeHka Memaniiuieckux U KieeHbix 0epessaHbiX KOHCIMPYKYUll, a maxce npeocmasier paciem Ko-
HOMUUecKo20 d¢hpexma.

The article presents the comparative assessment of metal and laminated wood constructions, and calculation of economic effect
is also presented.

KanroueBrble ciioBa: cebecroumocts CMP, sxoHoMudeckuii 3 GeKT, yueT KayeCTBEHHBIX apaMeTpOB.

Key words: cost price CIW, economic effect, accounting of quality parameters.

YK 332.821

E. A. ApucroBa, maructpaHT, V>keBCKHii TOCy1apCTBEHHBIN TeXHUYeCKui yHuBepcuTeT nMeHn M. T. Kanamankosa (E. A. Aris-
tova, Master’s degree student, Kalashnikov Izhevsk State Technical University)

H. M. SIkymeB, KaHIUJAT YKOHOMUYECKUX HaykK, MxkeBckuil rocynapcTBeHHbIN TexHudeckull yHusepcuteT umenu M. T. Ka-
nanraukoBa (N. M. Yakushev, PhD in Economics, Kalashnikov Izhevsk State Technical University)

H. A. U3opbeBa, KaHuIat KyjabTyposoruy, MbxeBckuil rocyaapcTBeHHbl TexHudeckuit yauBepeurer umeHd M. T. Kanamnukosa
(I. A. Izyuryeva, PhD in Culture Science, Kalashnikov Izhevsk State Technical University)

OLEHKA OOOEKTUBHOCTU M PE3VYJIbTATUBHOCTH MHHOBALMOHHBIX ITPOEKTOB I'OCYJAPCTBEHHO-
YACTHOI'O ITAPTHEPCTBA (Estimating the Efficiency and the Effectiveness of Innovative Projects of State-Commercial
Partnership) — C. 88-90.

Tlpu peanuzayuu UHHOBAYUOHHBIX NPOEKIMOE MEXAHUIMAMU 20CYOAPCHMEEHHO-YACMHO20 NAPMHEPCMBA He0OX0OUMbIM YCI08UeM
ABNAEMCA HATUYUE CO CHOPOHbL 20CYOApCmea 2apanmuii dp@PekmusHocmu u pe3yrbmamueHOCMU PeoCmosye20 NapmHepcmsed Ha
6CeM NPOMSAICEHUU JHCUSHEHHO20 YUKIA npoekma. Takum obpazom, ocHOBHOU 3adaueli CMAaHOBUMCs CO30aHUe CUCEeMbl MOHUMO-
puHea 0N OYeHKU Pe3yIbmamueHOCu U 8blagieHue nymell ee obecheyenus Ha YposHe, YO08IemMBOPAIOUeM Karc0020 YUACMHUKA.

When innovative projects are implemented with mechanisms of state-commercial partnership, the prerequisite here is the avail-
ability of state guarantees of the efficiency and the effectiveness of this partnership all over the project life cycle. So, the main task is
to create a monitoring system to assess the performance and to identify the ways of ensuring this level that satisfy each participants.



KiroueBble ¢J10Ba: rOCy1apCTBEHHO-4aCTHOE [TAPTHEPCTBO, MATOATAKHOE JKIIIMIIHOE CTPOUTENIBCTBO, IKOHOMUYECKast d((HeKTHB-
HOCTB MPOCKTA.
Key words: state-commercial partnership, low-rise housing construction, project economic efficiency.

VIIK 69.003

N. b. UBaHoBa, KaHAUJAT SKOHOMUYECKUX Hayk, VeBCKull rocyapcTBeHHbIN TexHuueckuil yHusepcurer umenu M. T. Ka-
nanraukoBa (1. B. Ivanova, PhD in Economics, Kalashnikov Izhevsk State Technical University)

M. C. MokpymmHa, MariucTpanTt, eBckuii TocyJapcTBEHHbBIH TexHUIecknii yHuBepcuretT nmenn M. T. Kanamnaukosa (M. S.
Mokrushina, Master’s degree student, Kalashnikov Izhevsk State Technical University)

OLIEHKA SKOHOMMYECKON SO®OEKTUBHOCTU BHEJIPEHUS CUCTEMbI « YMHBII JIOM» (Assessment of Eco-
nomic Efficiency of Introducing the System of Intellectual Building) — C. 90-91.

Paccmampusaromes 60npocst IKOHOMUYECKOU IPPeKmusHocmu 6HeOpenus cucmemvl «yMuulli 00My. Paccyumana cmemnasn
CMOUMOCHIb, IKCNIYAMAYUOHHBLE 3aMPambl, SKOHOMUUECKUL Ihghekm u CPOK OKYnaemMocmu om 6HeOPeHuUs CUCHIEMbI.

The paper considers the issues of economic efficiency of introducing the system of intelligent building. The following parameters
are calculated: the estimated cost, operating costs, savings and payback period of the system implementation.

KnioueBble c0Ba: «yMHBIH J0M», SHEProd((eKTUBHOCTb, aBTOMATHUYECKasi CHCTEMa YIPaBJICHHS 3[aHHEM, SKOHOMHYECKas
3¢ PEeKTHBHOCTD, IKCILTyaTallMOHHBIE 3aTPATHI.

Key words: intelligent building, energy efficiency, automatic system of building management, economic efficiency, operational costs.

YK 69:003

C. B. UypamoBa, Maructpant, M>keBCKkuid rocynapcTBeHHBIN TexHudecknit yHuBepcuteT uMeHd M. T. Kamammuukosa (S. V.
Churashova, Master’s degree student, Kalashnikov Izhevsk State Technical University)

H. b. UBaHoBa, KaHIUIAT YKOHOMHYECKUX HayK, VkeBCKUH rocygapcTBeHHbIM TexHudeckuil yHusepcurer umenu M.T. Ka-
nauraukoBa (1. B. Ivanova, PhD in Economics, Kalashnikov Izhevsk State Technical University)

PA3PABOTKA METOJAWKU OLEHKU KAYECTBA ITPOEKTA B OBJIACTU T'A3OCHABXEHUS (Development of
Methodology for Evaluating the Quality of the Project in the Field of Gas Supply) — C. 92-93.

Paccmampusaemca memoouka oyenku kawecmea npoexma. Ilpeonooicern menoo KOMNIEKCHOU OYeHKU Kauecmea npoexma.

This article discusses the method of evaluating the quality of the project. A comprehensive approach to the project quality
evaluation is proposed.

KuroueBble cj10Ba: MPOeKT B 00J1aCTH ra30cHaOKeHMs, (PaKTOp, KA4eCTBO MPOEKTa, SKCIEPT, OLCHKA.

Key words: project in the field of gas supply, factor, project quality, expert, evaluation.

VJIK 338.242.2

T. A. BepkyToBa, KaHAUJAT YIKOHOMUYECKUX HAyK, JOLEHT, VkeBCKuil rocy1apCcTBeHHBII TEXHUUECKUH YHUBEPCUTET UMEHU
M. T. Kanamnukosa (7. A. Berkutova, PhD in Economics, Associate Professor, Kalashnikov Izhevsk State Technical University)

KOMIUIEKCHBIN OJAXO/ K IHOBBIIMEHUIO SOOGEKTUBHOCTH MAPKETUHIOBOM JEATEJBHOCTU IIPEJ-
[IPUATHI HA OCHOBE TEOPUU Y METOOJIOTHU VIIPABJIEHWS M3MEHEHHUSIMU (Integrated Approach to Improv-
ing the Effectiveness of Marketing Activities on the Basis of Theory and Methodology of Change Management) — C. 94-97.

ObocHosana yenecoobpasHOCms KOMIIEKCHO20 H00X00d K NOBbIUEHUIO 3PheKmusHocmu MapKemuHz080t 0esameabHOCmuy
npeonpusimuil, ChOPMUPOBAHHOLO HA OCHOBE MEOPEMUYECKUX U MEMOOOIOSULECKUX NOTONCEHUT MEOPUL YNPAGLEHUS. USMEHEHUSMU,
no3gonauez0 06vLeOUHUMyb pe3yabmamsl OUACHOCIMUKY dQdexmusnocmu busHeca u MapKeMuH2080U OesmenbHOCmU U 0albHell-
wue usMeHeHls MapKemunea u cucmembl OUsHeca 6 YeioM HA NPeOnpUAmuY ¢ y4emom OUHAMUKY 6HeuHell cpedbl U pecypcHO20
nomenyuana npeonpusmus.

The article states the expedience of integrated approach to improving the effectiveness of marketing activities of enterprises on
the basis of theoretical and methodological aspects of the change management theory, which allows combining the results of diag-
nostics of business performance and marketing activities and further changes in marketing and business systems at the enterprise as
a whole with account of the dynamics of environment and resource potential of the enterprise.

KnioueBble cjI0Ba: MapKEeTHHIOBasl AESATEIHHOCTD, Y(Q(EKTHBHOCT, MApPKETHHTA HA IPEIIPHATHH, YIPABICHHE H3MCHEHHIMHU
Ha MPeIPHUSTHH.

Key words: marketing activities, effectiveness of marketing in business, change management at the enterprise.

VK 338.242.2

T. A. BepkyToBa, KaHAUAAT SKOHOMHYECKHX HAyK, JOLEHT, V>keBCKUIl rocy1apCTBEHHBIN TEXHUYECKUH YHUBEPCUTET UMEHU
M. T. Kanamnukosa (7. A. Berkutova, PhD in Economics, Associate Professor, Kalashnikov Izhevsk State Technical University)

H. ®@. PeBeHko, TOKTOp SKOHOMHYECKHX HAYK, podeccop, MkeBckuii TocyJapcTBEHHBI TEXHIYECKHI YHUBEPCUTET HMEHH M.
T. Kanmammaukosa (N. F. Revenko, Doctor of Economics, Professor, Kalashnikov Izhevsk State Technical University)

MHCTPYMEHTbBI JUATHOCTUKHA MAPKETHHI'OBOM JESATEJIBHOCTH IPEJAIPUATHSA B IIPOLIECCE VIIPAB-
JIEHUS UBMEHEHUSMU (Tools of Company Marketing Diagnostics in the Process of Change Management) — C. 97-101.

IIpedcmasnensvt paspabomanmvie asMoOpPaMU UHCIMPYMEHMbL, UCHONb3YeMble 8 X00€ OUASHOCUKU NPOMUBOPEUUti 8 MAPKemuH-
206011 0esamenbHOCIU NPeONPUAIMUSL 8 NPOYecce YAPAGIEeHUS USMEHEHUAMU. KIACCUPUKAYUSL NPOMUBOPEYULl 8 MAPKEMUH2080U Oesi-
MeIbHOCMU, MAMPUYA MUNOBLIX JOKAILHBIX U CUCMEMHBIX NPOMUBOPEHUL] 8 MAPKEMUHL0B0T OeSIMENbHOCIU, CUCHeMbl NOKa3ane-
Jieti OUAZHOCMUKY NPOMUBOPEYULL 8 MAPKEMUH2080U OessmeNbHOCU NPEOnPUAMULL.

The article presents the tools developed by authors that are used during diagnostics of contradictions in marketing activities of the en-
terprise within the process of change management: classification of contradictions in marketing activities, the matrix model of local and
system contradictions in marketing activities, scorecards of diagnostics of contradictions in marketing activities of enterprises.

KnroueBble ci0Ba: ynpaBieHHe U3MEHEHUSIMU B MapKETHHTOBOH JIESITEIbHOCTH IPEINPHATHH, JTOKAIbHbIE U CHCTEMHBIE IIPO-
THUBOPEYHUS B MAPKETHHIE, IMarHOCTUKA MAPKETHHTOBOM AESATEIbHOCTH.

Key words: management of changes in marketing activities of enterprises, local and system contradictions in marketing, diag-
nostics of marketing activities.



OJIEKTPOHHKA, U3SMEPUTE/IbHAA TEXHHUKA, PA/ITHOTEXHUKA U CBA3b

Y]IK 621.396

H. 3. KiuMoB, TOKTOp TEXHUYECKUX Hayk, mpodeccop, VkeBCKHii rocy1apCTBEeHHbII TeXHUYECKUH yHuBepcuTeT uMenn M. T.
Kanammuukosa (1. Z. Klimov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

B. E. MunuH, couckarens, xeBckuii rocyJapcTBeHHBIH TexHndeckuil yausepcuter umern M. T. Kanamnukosa (V. E. Minin,
Applicant, Kalashnikov Izhevsk State Technical University)

A. B. Kunsies, IxeBckuii rocytapcTBeHHBIH TexHH4Yeckui yHnBepcuteT umeHn M. T. Kanamuukosa (4. V. Zhidiaev, Kalash-
nikov Izhevsk State Technical University)

onenka DOOPEKTMBHOCTHU UCITIOJIb30BAHU OBLIEI'O KAHAJIA CBA3M HA OCHOBE UMUTAIIMOHHOI'O MO-
JEJINPOBAHN S (Simulation-Based Evaluation of the Common Network Channel Use Efficiency) — C. 102-105.

Cos0ana umumayuonnas Mooeib cemu paouoceasu. Buinonneno cpasuenue sQpghekmueHocmu UCNOIb308aHUS KAHALA PA3IUY-
HbIMU NPOMOKOIAMU OOCMYNA K Cpede 8 UMUMAYUOHHOU MOOEU.

The simulation model of the radio network is created. The comparison of the channel use efficiency is carried out by various ac-
cess protocols within a simulation model.

KnioueBble cji0Ba: CeTh CBSI3M, HMHTAlMOHHOE MOJEIHPOBaHUE, S(P(PEKTHBHOCTh KaHAJIA PAAHMOCBS3H, NMPOTOKOJ JOCTyNa K
cpene, KaHAIBHBIA YPOBEHb, CIIOT, KOJIU3UH.

Key words: radio network, simulation, radio network channel efficiency, medium access protocol, data link layer, slot, colli-
sions.

YK 621.376.9

O. A. BoakoB, couckarenb, VbkeBCKHI TocylapCTBeHHBIH TexHm4Yeckuil yHuBepcuteT muMeHn M. T. Kamamnuukosa (O. A.
Volkov, Applicant, Kalashnikov Izhevsk State Technical University)

H. 3. KauMoB, TOKTOp TEXHHYECKUX HayK, Ipodeccop, MxeBCkuii rocy 1apCTBEHHBII TeXHHYeCKUH yHuBepcuTeT uMeHn M. T.
Kanamnukosa (I Z. Klimov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

CHUHTE3 HINPOKOITOJIOCHOI'O CUT'HAJIA C PABHOMEPHLIM CITEKTPOM (Synthesis of a Broadband Signal with
the Uniform Spectrum) — C. 105-109.

TIpeonoscen mMemoo GopMuposanus WUpOKONOIOCHO20 CUSHANA ¢ PABHOMEPHBIM cnekmpoMm. Paccmompena éosmoscnocme ma-
HURYIAYUYU MAKUM CUSHANOM. Boinonnen ananusz ocHogHblX Xapaxmepucmux 0aHHO20 CUSHAd.

The method of formation of a broad-band signal with the uniform spectrum is proposed. Possibility of manipulation of such a
signal is considered. Analysis of main characteristics of this signal is carried out.

KiioueBble cj10Ba: CIIEKTP CUTHAJA, ITIIPOKOIIOJIOCHBIH CUTHAIL.

Key words: signal spectrum, broadband signal.

YIIPAB/IEHHE, BBIYUCIIHTE/IBHAA TEXHHUKA U HHPOPMATHKA

VK 658.382

P. O. lllagpun, KaHAUIAT TEXHUYECKAX HayK, VKeBCKUI rocyqapcTBEHHbIH TexHUYecKuil yHuBepcuteT uMenn M. T. Kamam-
HukoBa (R. O. Shadrin, PhD in Engineering, Kalashnikov Izhevsk State Technical University)

B. B. CeBacThsIHOB, IOKTOP TEXHHUECKUX HayK, podeccop, MkeBCKui TocyIapcTBEHHBIH TeXHUIECKHH YHUBEPCUTET HMEHHI
M. T. Kanamnukosa (B. V. Sevastyanov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

[IPOTPAMMHOE VIIPABJIEHME AHAJIM30M U ITPOTHO3UPOBAHUEM IIOKA3ATEJIEMl TPABMATU3MA U
[TIPOGECCHOHAJIBHOM 3ABOJIEBAEMOCTH PABOTAIOIIUX B VJIMYPTCKOM PECITYBJIMKE (Software Management
of Analysis and Prediction of Injuries and Professional Diseases of Employees in the Udmurt Republic) — C. 110-112.

Paspabomana asmomamusuposannas cucmema «BBT IIpo-1», npednasHauennas 0as aHaaus3a u nPOSHO3UPOBAHUs noKazamenel
mpasmamusma u npogpeccUOHAIbHBIX 3a001e6aAHUIL.

The computer-aided system "BVT PRO-1" has been developed for analysis and prediction of injuries and professional diseases.

KnroueBble cioBa: oxpaHa Tpy/Ja, MAaTeMaTHIECKOE MOJEIMPOBAHIE, CTATHCTHKA TPAaBMATH3Ma.

Key words: safety, mathematical modeling, statistics of injuries.

VK 622.692.482

T. C. JleroTkuHa, KaHAUIAT TEXHAYECKUX HAYK, AOLEHT, llepMcKuil HAallMOHAJIBHBIA MCCIIEAOBATENbCKUN MOIUTEXHHUYECKUH
yausepcuter (7. S. Legotkina, PhD in Engineering, Associate Professor, Perm National Research Polytechnic University)

FO. H. Xm:KkHAKOB, JOKTOP TEXHHYECKHX HayK, [IepMCKUif HAIIMOHANBHBIN HCCIEI0BATEIbCKUN TTOJIMTEXHUIECKUI YHUBEPCUTET
(Yu. N. Khizhnyakov, DSc in Engineering, Perm National Research Polytechnic University)

METO/J OITPEAEJIEHUA MECTA YTEUKU HEO®TU B HEGTEITPOBOJE (Method of Determining the Oil Leak in Pipe-
lines) — C. 112-116.

Paccmompen moouduyuposannwvlii Memoo KOHmMpOns ymeuKu Heghmu npu HeCanKyuOHUPOBAHHLIX 6pe3Kax Ha Oaze aHaiusa au-
HUU 2UOpasIuiecko2o npoduna (YKiona) Heghpmenposoda. [ns onpedenenus mecma pesku UCHONb3YIOMCs npedbloyiyue NOKA3aHUs
O0aMYUK08 OABNEHUS C YUEMOM UX MOYHOCIU USMEPEHUS, YCMAHOBIEHHbIE NO ONUHe Hehmenposooa.

The paper considers the modified method of monitoring the oil leak because of illegal tapping on the basis of analyzing the hy-
draulic line profile (slope) of a pipeline. To determine the place of illegal tapping the previous readings of pressure sensors (set
along a pipeline) are used with account of their measurement accuracy.

KnrodeBble c10Ba: MeTO KOHTPOIIS, MECTO BPE3KH, HE(YTEIPOBO, TATIUKHU JABICHHUS.

Key words: control method, place of tapping, pipeline, pressure sensors.

V]IK 681.32
C. ®. TopuH, TOKTOp TEXHUYECKUX HAyK, [lepMcKUil HAllMOHANBHBIN UCCIIEA0BATEILCKUM ONUTEXHUYECKUH YHUBEPCUTET (S.
F. Tyurin, DSc in Engineering, Perm National Research Polytechnic University)



A. H. Kamenckux, acniupant, [lepMckuii HalMOHANBHBIN UCCIIEIOBATEILCKUI MONUTEXHUYECKU yHUuBepcutet (4. N. Kamen-
skikh, Post-graduate, Perm National Research Polytechnic University)

CAMOCHUHXPOHHBIV ®@YHKIIMOHAJIBHO-TIOJIHbBINA TOJIEPAHTHBIN 3JIEMEHT (Self-Timed Functional Complete
Tolerance Element) — C. 116-119.

Ilpeonazaemcs b6asuc 01 nocmpoeHus: CAMOCUHXPOHHBIX KOMOUHAYUOHHBIX cXem. TIposooumces cunmes u aHanus3 camoCcuHxpoH-
HO20 QYHKYUOHATLHO-NONIHO20 dNeMeHmA.

The base for creating the self-synchronous combinative diagrams is proposed in the article. Synthesis and analysis of the self-
synchronous functional complete element are carried out.

KiroueBble cji0Ba: caMOCHHXPOHHBIE CXEMBI, (DyHKIIMOHAIBHO-TIOJHBIH TONepaHTHbIH sneMenT, NCL-0a3uc, moaymomysisp-
HOCTB.

Key words: self-synchronous circuits, functional complete tolerance element, NCL, semi-modularity.

VK 624.07

M. A. YepHsbIX, MarucTpanTt, VKeBCKHI TOCYIapCTBEHHBIH TeXHWYeCKui yHuBepcuteT mMeHn M. T. Kamamnukosa (M. A.
Chernykh, Master’s degree student, Kalashnikov Izhevsk State Technical University)

H. M. SIkymeB, KaHIUJAT YKOHOMUYECKUX HaykK, MkeBckuil TocynapcTBeHHBIN TexHudeckull yHusepcuteT umenu M. T. Ka-
namHukoBa (N. M. Yakushev, PhD in Economics, Kalashnikov Izhevsk State Technical University)

BIM-TEXHOJIOI'US U TTIPOI'PAMMHBIE IMTPOAYKTHI HA EI'O OCHOBE B POCCHH (BIM Technology and Software
Products on its Basis in Russia) — C. 119-121.

Paccmampusaromes npobnemvl npoexkmuposanus u mo, kaxk BIM-mexunonoaus mosxcem nomous 6 ux pewenuu. [lpeocmasnen 06-
30p mpex ocHo8HbIX BIM-npocpamm Ha poccutickom peiHKe, OaHa KPaAmKas XapakmepucmuKka Kaxcoomy u3 Hux u COenaHsl 6b1600bl
NO UX NPUMEHEHUIO.

This article is devoted to solving the designing problems by BIM technologies. It reviews three major BIM programs, gives short
characteristics of each of them, and conclusion on their application in Russian market is made.

Kurouesblie ciioBa: BIM, aBTomatnsnpoBaHHOE NPOEKTHpOBaHKe, napamerpusanus, Autodesk Revit, Tekla Structures, Graphi-
soft Archicad.

Key-words: BIM, computer-aided design, parametrization, Autodesk Revit, Tekla Structures, Graphisoft Archicad.

VK 658.382

A. . CugopoB, JOKTOp TEXHHUYECKHUX HayK, mpodeccop, KOxHO-Ypanbckuil rocy1apcTBeHHBIH YHHBEPCUTET (HAIIOHAIHHBIN
uccienoBarenbckuil yauBepeutet) (4. I Sidorov, DSc in Engineering, Professor, South Ural State University (National Research
University))

C. L. TaBapos, acnupanrt, IOxHO-Ypanbckuil rocy1apCTBEHHbIH yHUBEPCUTET (HALIMOHAJIBHBIN MCCIIEA0BATENbCKUI yHUBEP-
cuter) (S. Sh. Tavarov, Post-graduate, South Ural State University (National Research University))

B. B. CeBacTbsIHOB, TOKTOP TEXHHYECKUX HaYK, mpodeccop, MkeBCkuii rocyaapCTBEHHBIH TEXHUYECKUH YHUBEPCUTET UMEHH
M. T. Kanamnukosa (B. V. Sevastyanov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

P. O. lllagpun, KaHAUIAT TEXHUYECKUX HayK, VDKeBCKuil rocyaapcTBEeHHbIH TexHuueckuil yHuBepcuteT umenn M. T. Kamam-
HukoBa (R. O. Shadrin, PhD in Engineering, Kalashnikov Izhevsk State Technical University)

MO/EJIMPOBAHUE DJIEKTPUYECKOI'O IOJIS IIPOMBIIIJIEHHOKM YACTOTHI BJIOJIb BJIAII 500 KB B IIPO-
I'PAMME ANSYS 13 C IPUMEHEHMWEM BBIYMCJIIUTEJIBHOI'O KIIACTEPA «CKH® ABPOPA» (Simulation of Electric
Field Along The Industrial Frequency 550 kV Overhead Lines in ANSYS 13 Program with Application of Computing Cluster
“SKIF AURORA”) — C. 122-123.

Paccmampusaemca enuanue penvepa mecmuocmu Ha pachpeoenenue HanpAlNCeHHOCMU IAeKMPULecKo20 O npu NOCMPOEHUU
Kapm pacnpeoenerusl Hanpa#CeHHOCMU dAeKMpUiecko20 nojs npomviuiieHHou yacmomul 600ab BJIDII 500 kB 6 npoepamme Ansys
13 ¢ npumenenuem xomnwvromepnozo kracmepa « CKUD Aspopay.

The article considers the impact of the terrain on electric field distribution at mapping the distribution of the electric field of indus-
trial frequency along the 500 kV overhead lines in the program Ansys 13 with application of the computing cluster "SKIF Aurora".

KiioueBble cji0Ba: KapTa paclpeaeineHus HalpsDKeHHOCTH MJICKTPUIECKOTo MO, BO3IyIIHBIE JIMHKH dJekTponepenad 500 kB.

Key words: map of electric field distribution, overhead power lines of 500 kV.

YK 621.865.8

Georges Al Hanoon, PhD student, Damascus University, Syria ([Jorcoporc Ane Xanyn, acnupant, amacckuii yausepcuret, Cu-
pust)

Mahmoud Bani Al Margeh, PhD, Associate Professor, Damascus University, Syria (Maxmyo Banu Ane Mapoice, xanauaat
TEeXHUYECKHX HayK, TOUeHT, lamacckuit yanBepcuteT, CHpHs)

Alaa Al Deen Naser, PhD, Associate Professor, Higher Institute for Applied Sciences and Technology (HIAST), Damascus,
Syria (4draa Ane Jun Hacep, KaHAUAAT TEXHUYECKUX HAyK, JOLEHT, BBICIIMI HHCTUTYT NMPUKJIAIHBIX HAYK M TEXHOIOTHH, Jlamack,
Cupust)

Geometric, Kinematic and Dynamic modeling of Cartesian Robot (I"'eomeTpuueckoe, KHHEMaTHYeCKOEe W JMHAMHYECKOE MO-
Jle1MpoBaHMe AekapToBa podora) — C. 124-129.

The goal of modeling any robot is to achieve the function for which it was designed in perfectly manner. When we model a robot
we aim to find the equations that govern the robot geometric, kinematic and dynamic variables. In this paper, we studied the Carte-
sian robot (three prismatic D.O.Fs) to find the geometric and kinematic and dynamic models.

First, we use the geometric model to find workspace. Then, we find linear speeds of robot’s links by using the kinematic model,
we also study singular configurations. Finally, a dynamic model is carried out to calculate the forces and torques that are used to
choose the motors for robot joints.

Lenvio modenuposanus 1106020 poboma aAeAemcs noydeHue e2o QYHKYuu, Hauboiee MoYHO CO2NACYIOWeliCs ¢ e20 Ha3HAYEeHU-
em. B npoyecce modenuposanus poboma neobxo0umo Haiimu ypagHeHus, onpeoensioujue e2o 2eomempuyeckue, KuHemMamuidecKue u
OuHamuvecKkue nepemennvle. B smoii cmamwe onucan pobom, pabomarowuii 6 dekapmosol cucmeme Koopounam (c mpems cmene-
HAMU CB0O00bL), U NOTYHEHbl 2e0MemPUYecKas, Kunemamuieckas u ounamudecxkas mooeau. CHauana ucnonvsyemcs eomempude-
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cKas Mooeb 05 onpedeienus pabouezo NPOCMpancmea poboma. 3amem ¢ HOMOUbIO KUHEMATMUYECKOU MOOENU HAXOOAMCA TUHel-
Hble CKOPOCMU 08UMICEHUs 36eHbee poboma, a makxdice uzyyenvl 0cobennocmu e2o kongueypayuu. Haxoney, paspabameisaemcs
OUHAMUYecKas Mooenb OISl pacuema Cuil U Kpymauux MOMeHmos, HeooXooumulx 0Jis 8blbopa osuzamenet, NpuUeoOAWUX 8 O8UNHCEHUE
38eHbs poboma.

Key words: geometric modeling, kinematic modeling, dynamic modeling, cartesian robot.

KitoueBble €J10Ba: TeOMETPUUECKOE MOJACIHPOBAHNE, KHHEMATHYECKOE MOJCINPOBAHHUE, TMHAMUYECKOE MOJICIHUPOBAHKE, Je-
KapToB po0OT.

MATEMATHKA

VK 532.5.011

E. A. CaBesnbeBa, MarucTpant, MKeBcKHii TOCYAapCTBEHHBIM TeXHIUeCKHi yHHBepcuTeT uMeHd M. T. KamamHukosa (E. A.
Savelyeva, Master’s degree student, Kalashnikov Izhevsk State Technical University)

M. P. KoponeBa, xanannaTt (usuko-mMareMaTHdecKkux Hayk, Mucrutytr mexanuku YpO PAH, Wxesck (M. R. Koroleva, PhD
(Physics and Mathematics), Institute of Mechanics of the Ural Branch of Russian Academy of Sciences)

C. 10. Januxuna, Uucturyt mexanuku YpO PAH, Nxesck (S. Yu. Dadikina, Institute of Mechanics of the Ural Branch of Rus-
sian Academy of Sciences, Izhevsk)

JIBYX®A3HOE TEYEHUE BS3KOM HECXKMMAEMOI XUJIKOCTU B TIJIOCKOM ITPSIMOJIMHEMHOM KAHAIJIE *
(Two-Phase Flow of Viscous Incompressible Fluid in Flat Straight Channel) — C. 130-133.

IIposedeno uucneHHoe uccied08anue meueHus a3K0U HeCHCUMAeMol Hcuokocmu ¢ yacmuyamu. Teuenue HcuoKocmu Onucelea-
emcs cucmemotl ypasrernuil Hagve — Cmoxca. Qucnennoe peutenue ypasHenuti npoeedeHo MemooOM KOHEUHbIX PASHOCMEN HA pas-
HeCeHHbIX CemKax. Paccuumarvl nois meyenus HcuOKoCmu U mpaekmopuu O8UNCEHUs YaACMUY 8 NOMOKe.

The paper presents the investigation of incompressible viscous fluid flow with particles. Fluid flow is described by Navier-Stokes
equations. Numerical solution of equations is carried out by the finite difference method on staggered grids. Fields of fluid flow and
trajectories of particles motion in the flow are calculated.

KiroueBble ciioBa: 1ByxdasHoe TeueHne, HeC)KUMaeMas JKMAKOCTb, Pa3HECEHHBIE CETKH, TPACKTOPUH YaCTHLL, INIOCKUI KaHaI.

Key words: two-phase flow, incompressible fluid, staggered grids, trajectories of particles, flat channel.

VK 512.643.5

M. 5. MuxummuH, acnupat, UepenoBenkuii rocyaapcTBeHHbli yauBepceuter (M. Ya. Mikhlin, Post-graduate, Cherepovets State
University)

PACITIOJIOXKEHME COBCTBEHHBIX 3HAYEHUN MMIIPUMUTUBHBIX HEOTPULIATEJIBHBIX HEPA3JIOXUMbIX
MATPULI (Disposition of Eigenvalues of Imprimitive Nonnegative Indecomposable Matrices) — C. 133-135.

Paccmampusaemca pacnonoxcenue cobCmeeHHbX 3HAYEHUN UMNPUMUIMUBHBIX HEOMPUYAMETbHIX HEPASIONCUMBIX MAMPUY
pasmepa nxn. Ha enewneil okpyscnocmu éceeoa pacnonaearomes k (2 < k < n) cobcmeennvix 3naueHuti ¢ MaKCUMAanrbHblM MOOYIEM,
a HA OCMATILHBIX OKPYHCHOCHIAX UX MOXCem Oblmb He 00A3amenbHo k wmyk.

Disposition of eigenvalues of imprimitive nonnegative indecomposable matrices of n x n dimension is considered. As for the
outer circle, k (2 <k <n) eigenvalues with the maximum module are always located there, and not obligatory k pieces of them are on
the remaining circles.

KnioueBble cji0Ba: MaTpuIia, COOCTBEHHBIE 3HAYCHNS, HHAEKC UMIIPUMHUTHBHOCTH.

Key words: matrix, eigenvalue, index of imprimitivity.

VK 519.81

M. A. CeBoauH, KaHAUAAT U3UKO-MATEMaTHYECKUX HAYK, AOLEHT, [lepMcKuii HalMOHAIBHBIN HCCIIEAOBATENbCKUI OTUTEX-
Huueckuit yausepeuret (M. A. Sevodin, PhD (Physics and Mathematics), Associate Professor, Perm National Research Polytechnic
University)

CBOVICTBA MHOXECTB, BBIITYKJIBIX B HEKOTOPOI COBOKYITHOCTH HAIIPABJIEHUI (Properties of Sets that
Are Convex within a Certain Totality of Directions) — C. 136-139.

Paccmampusaromes MHOJCecm8a, GbINYKIble 8 HANPAGLEHUsX U3 HeKOMopo2o MHodcecmea K. Yemanaenueaemes, umo maxue K-
BbINYKIIbIE MHOJICECEA HACTEOYION MHO2UE U3BECMHbLE CBOUCMEA OObIYHBIX BbINYKIIbIX MHOMCECTE.

The article deals with sets that are convex in the direction of some set K. It is stated that many well-known properties of ordinary
convex sets may be modified for the case of K-convex sets. Application in the theory of optimization is given.

KiroueBble ciioBa: K-BbIITyKJIble MHOXKECTBA, JINHEHHbIC KOMOMHALIMH, BBITYKJIas 000JI04Ka, HAIIPABICHHUS.

Key words: K-convex sets, linear combinations, convex hull, directions.

VK 517.98

I1. A. Kocapes, actiupanr, OpiioBckuii rocynapctBeHHbIH yHIBepcuteT (P. A. Kosarev, Post-graduate, Oryol State University)

XAPAKTEPUCTHUKU OIIEPATOPA JIU®OEPEHIIMPOBAHMS B BECOBOM ITPOCTPAHCTBE LIEJIBIX ®YHKIIMI
YTOYHEHHOTIO ITOPSJIKA (Characteristics of the Differential Operator in Weight Space of Entire Functions of Proximate
Order) — C. 139-140.

Buryucasiiomes xapakmepucmuxu (nopAaook u mun) onepamopa oughgpepenyuposanis, 0eicmayouezo 8 6eCo80M NPOCMpancmee
Yenvix YyHKYULl YmouHeHHo2o nopaoka. Ilokasano, 4umo oHu conadarOm ¢ XapaKmepucmuKam Jmozo e onepamopa 6 6eco80M
npPOCMpaHcmee yeavix QyHKYUll ¢ SKCHOHEHYUATLHBIM 6ECOM.

In this paper we find characteristics (order and type) of differential operator, operating in a weight space of entire functions of
proximate order. It is shown that they answer the characteristics of the same operator in a weight space of entire functions with an
exponential weight.

KiroueBbie c10Ba: JIOKAIBHO BEITYKJIOE IPOCTPAHCTBO, BEKTOPHO3HAYHAsI QyHKIMs, onepaTop IuddepeHupoBaHus, Mopsi-
JIOK U THII OIlepaTopa.

Key words: locally convex space (LCS), vector valued function, operator of differentiation, order and type of the operator.
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YJK 539.37

A. B. Anmes, nokTop (u3Mko-mMareMaTHYECKUX Hayk, npodeccop, VkeBckuil rocy1apCTBEHHBIH TEXHUYECKUI YHUBEPCUTET
umenun M. T. Kanamnukosa (4. V. Aliev, DSc (Physics and Mathematics), Professor, Kalashnikov Izhevsk State Technical Univer-
sity)

A. A. KantnHHHMKOB, aciupaHT, V>keBCKHUil TOCyIapcTBEHHBIH TexHUYecKkuil yHuBepcuTeT uMeHu M. T. Kanamnukosa (4. 4. Ka-
linnikov, Post-graduate, Kalashnikov Izhevsk State Technical University)

A. E. KaIHHHHKOB, TOKTOp TEXHHYECKHX HayK, podeccop, MeBckuii rocy1apCTBEHHBII TEXHHUECKUH YHUBEPCUTET UMEHH
M. T. Kanamnukosa (4. E. Kalinnikov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

OIITUMIBALIS TEOMETPUUYECKHUX ITAPAMETPOB TPEXCJIOWMHOM IIJIACTUHBI METOAOM KOHEYHBIX
DJIEMEHTOB (Optimization of Geometrical Parameters of Three-Layer Plate by Finite Element Method) — C. 141-145.

IIpedcmasnena npoyedypa onmumuzayuu moawun KOMNOHEHMOE8 3AUeMIeHHOU N0 KOHMYPY NPAMOY20NbHOU MPexciotinou nia-
CIMUHbL NPU HAZPYICEHUU ee PABHOMEPHBIM 0aeleHueM, OelicmeyiowuM no Iuyesol nogepxnocmu naacmunsl. Ilocmasnennas 3adaua
peuaemcs YUCIeHHbIM MemoOoM KOHEeUHbIX dnemenmos. 1lokazano usmeHnenue monujuH cioee nAACMmuHbl, ee CyMMmMapHo2o odvema,
MAKCUMATLHO20 HANPAIICEHUS U NPO2UOA HASPYICEHHO20 CNI0S NIACMUHbL @ 3A8UCUMOCIU O YUCIA UMepayuli npoyecca OnMuMu3ayuu.

Optimization procedure of component thicknesses of rectangular three-layer plate under uniform pressure applied along right
side of plate is presented. Solution of this problem is performed by finite element method. Results are represented for varying thick-
nesses of layers of plate, total volume of plate, maximum stress and maximum deflection of plate depending on the number of itera-
tions of optimization procedure.

KuiroueBble cioBa: mporiecc ONTHUMH3AIMN, TPSMOYTOJIbHAs [UIACTHHA, PABHOMEPHOE IaBJIE€HHE, METO KOHEUHBIX 3JIEMEHTOB,
ONTHMaJTbHBIE TTapaMETPHhI TONIINHBI KOMIOHEHTOB.

Key words: optimization procedure, rectangular plate, uniform pressure, finite element method, optimal parameters of compo-
nent thicknesses.

YK 532.54

E. A. KocosnanoB, xananiar Gu3MKo-MaTeMaTHYECKHX HAYK, JOLEHT, HIKeropoaCcKuil rocyapCTBEHHbBIH TEXHUUECKUH YHU-
Bepcuter uM. P. E. Anekceesa (E. A. Kosolapov, PhD (Physics and Mathematics), Associate Professor, Nizhny Novgorod State
Technical University n. a. R. E. Alekseev)

M. JI. CoJjieHHMKOB, aciipaHT, Hukeropoackuii rocy1apcTBeHHbIH TexHuueckuid yauBepcuteT uM. P. E. Anexceesa (M. D. So-
lennikov, Post-graduate, Nizhny Novgorod State Technical University n. a. R. E. Alekseev)

METO/] PACYETA TEYEHUI I'A3A B TYPBUHHBIX PELIETKAX HA OCHOBE MHTEI'PAJIbHBIX YPABHEHMI ra-
3oBoii tuHamuku (Method of Calculation of Gas Flow in Turbine Lattices on the Basis of Integrated Equations) — C. 146-148.

B ocHose npednazaemoco memooa nedxcam uHmezpaibHvie YPaeHeHus 3akoHo8 coxpanenus. Ocobennocmu memooa: pacuenie-
HUe no Qu3uYecKUM npoyeccam, KpUSOIUHENHAs HeOPMOOHANbHASA PASHOCMHAA cemKa U hpoyecc ycmanosienus. IIpusedensi pe-
3VIbMAMbL MECMOBLIX PACHEMO8.

Integrated equations of conservation laws are at the heart of the proposed method. The features of this method are: splitting on
physical processes, curvilinear non-orthogonal differential grid and establishment process. Results of test calculations are given.

KiioueBble ciloBa: TeueHUE Ta3a, TYPOUHHAS PEIIeTKa, MHTETPaIbHbIe YpaBHEHHS.

Key words: gas flow, turbine lattice, integrated equations.

YK 517.98

C. H. Mansko, OpiioBcKuif roCyAapCTBEHHBIN HHCTUTYT HCKYCCTB U KyJIbTYpHI (S. N. Manko, Oryol State Institute of Arts and
Culture)

WHTEI'PAJIBHOE IIPEJICTABJIEHUE BEKTOPHO3HAYHBIX ®VYHKIMM, [MOPOXJEHHBIX OIIEPATOPOM KO-
HEYHOI'O ITOPAJIKA (Integrated Representation of Vector-Valued Functions Generated by the Operator of Final Order) —
C. 149-150.

Paccmompennl ycrogus cyujecmeosanus UHMeSpaibHo20 npeocmasnenuss 000OUeHHbIX ONEPAMOPHLIX IKCNOHeHm. Ycmarnosne-
Ha 001aCMb AHATUMUYHOCIU BEKMOPHOZHAYHOU YYHKYUU, NOPOHCOEHHOU ONEPAMOPOM KOHEUHO20 NOPAOKA.

Terms of existence of integrated representation of generalized operator exhibitors are considered in the article. The area of ana-
Iyticity of the vector-valued function generated by the final order operator is established. The method of solving the linear operator
equations within locally convex spaces is developed.

KroueBble cj10Ba: MOPSIOK U TUIT ONIEPaTOpa, PEryJsipHbIH ONepaTop, pe30JIbBEHTa, JOKAJIbHO BBITYKIIOE TPOCTPAHCTBO.

Key words: order and type of the operator, regular operator, resolvent, locally convex space.

VK 539.37/519.67

A. B. AnueB, 10oKTOp (PU3HKO-MaTeMaTHIECKHUX HaYK, podeccop, VKeBCKuiA TOCyJapCTBEHHBIH TEXHUYECKU YHUBEPCUTET UMEHH
M. T. Kanammuxosa (4. V. Aliev, DSc (Physics and Mathematics), Professor, Kalashnikov Izhevsk State Technical University)

A. E. KaIMHHHMKOB, JOKTOp TEXHHYECKHX HayK, podeccop, xeBckuii rocy1apCTBEHHBII TEXHHUECKUH YHUBEPCUTET NMEHH
M. T. Kanamuukosa (4. E. Kalinnikov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

YUCJIEHHOE PEIIEHUE IIJIOCKOM 3AJAUYN JIMHEMHOM TEOPHUU YIIPYTOCTUC HETPMBUAJIBHOM IT'EOMET-
PUE METOJIOM 'PAHUYHBIX DJIEMEHTOB (Numerical Solution of Plane Problem of Linear Elastic Theory with Non-
trivial Geometry Using Boundary Element Method) — C. 151-154.

Tlpeocmasnena npoyedypa u pe3yibmamsl YUCIEHHO20 peuleHus NIOCKUX 3a0ay JUHEUHOU Meopuu ynpyeocmu CIONCHOU 2eo-
Mempuu MenmoOOM 2PAHUYHbIX eMeHmos. II0Ka3aHO npumMeHeHue YKA3AHHO20 Memodd HA npumepe peuteHus 3a0a4u 0 KOHYeH-
mpayuu HanPsdXICeHull 8 3apsioe paKenvl Ha MEepoOoM Monause.

The paper presents the procedure and results of numerical solution of plane problems of linear elasticity theory with complex
geometry using the boundary element method. Application of this method is shown by example of solving the problem of stress con-
centration in solid rocket charge.

KiioueBble c10Ba: Teopus ynpyroctH, IIOCKas 3a1a4a, METO/l TPAaHUYHBIX JIEMEHTOB, KOHIICHTPALUs HANPSHKEHUH, 3apsi] pa-
KETbI Ha TBEP/IOM TOILIHBE.

Key words: theory of elasticity, plane problem, boundary element method, stress concentration, solid rocket charge.
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IIEJTATOI'HKA H IICUXOJIOT'HA

YIK 316.37

H. U. JleoHoB, NOKTOp INCHXOJOTMYECKUX HAYK, Ipodeccop, YAMYpPTCKHH TOCyIOapCTBEHHbIH yHHBepcuTeT, MxeBck (N. L
Leonov, DSc in Psychology, Professor, Udmurt State University, [zhevsk)

H. I'. Kazapuna, aciupanT, Y IMypTCKHI TrOoCyIapCTBeHHBIH yHUBepcureT, MxeBck (N. G. Kazarina, Post-graduate, Udmurt
State University, Izhevsk)

[IOHATUE 1 CTPYKTYPA KOH®JIMKTHOM KOMIIETEHTHOCTHU: CIIELIM®UKA BO3PACTHOI'O DTAIIA (Concept
and Structure of Conflict Competence as Feature of Age) — C. 155-157.

Paccmampusalomes nonsmue u cmpykmypa KOH@PIUKMHOU KOMNEMEHMHOCMY HA JMane MAaouie2o WKoIbHO20 603pacma, 0a-
emcst 060CHOBANUE CUCMEMHO20 NOOX00d K CIPYKMYpe KOHMIUKMHOU KOMNEMEHMHOCMU, 8blOENAIOMCA CIMPYKMYPHble KOMNOHEH-
Ml KOHPIUKMHOU KOMNEMEHMHOCIU MIAOULE20 WKOTbHUKA.

In article the concept and structure of conflict competition of junior pupils are discussed, the system approach to the structure of
a conflict competence is substantiated and its structural components are selected.

KutoueBble cii0Ba: KOH(INKTHAS KOMIIETEHTHOCTh, MIIQ/IIINI IIKOJIBHHUK, CHCTEMHBII MOAX0/], KOMIIOHEHTHI CTPYKTYPBbI, CBO¥i-
CTBa UHIMBHIYaIbHOCTH.

Key words: conflicts competence, junior pupil, system approach, structural components, features of identity.

V]IK 387.147

H. JI. Tapanyxa, TOKTOp 5KOHOMHYECKUX HayK, mpodeccop, MxeBckuil rocy1apCTBEHHBIH TEXHUYECKUH YHUBEPCUTET UMEHH
M. T. Kanamnukosa (N. L. Taranukha, Doctor of Economics, Professor, Kalashnikov Izhevsk State Technical University)

CTPATETHUS PABPABOTKU ITPOT'PAMM JTOITOJITHUTEJIBHOT'O ITPO®ECCHOHAJIBHOTI'O OBPA3OBAHUS B CDE-
PE HAHOMHAYCTPUU (Development Strategy of Additional Professional Education Programs in the Field of Nanoindus-
try) — C. 157-159.

Hannas cmamos noceswena cucmemHomy nooxo0y K paspabomke 06paszo8amenbulx Npospamm 0OROIHUMENbHO20 NPOgeccuo-
HAbHO20 00pA306aHUs U POPMUPOBAHUIO NPODECCUOHATLHBIX KOMNEMENYUll OJid PA3IUYHbIX Kame2opuli Cneyudiucmos npeonpu-
amuil 6 cghepe HAHOUHOYCIMPUU.

This article is devoted to the system approach to additional educational program development and forming of professional com-
petences for different categories of experts of nanoindustry enterprises.

KuroueBble cjioBa: oOpasoBaTenbHas NporpamMma, JOMOJIHUTEIbHOE MpodeccroHanbHOe o0pa3oBaHUE, TPYHOBBIEC (DYyHKIWH,
KOMIIETCHINH, YIeOHO-METOINIECKIH KOMIIIEKC.

Key words: educational program, additional professional education, labour functions, competences, educational methodical
complex.

V]IK 378.398 (045)

H. K. BoiiToBuy, kanmunatr GHIONIOrHIECKHX HayK, YIMypPTCKHI rocynapcTBeHHbIH yHuBepcutet, Vkesck (I K. Voytovich,
PhD in Philology, Udmurt State University, Izhevsk)

JOTIIOJIHUTEJIBHOE OBPA30OBAHUME B BY3E: IIJIIOCHI 1 MUHYCBI (Continuing Education at Higher Educational
Establishments: Positive and Negative Aspects) — C. 159-162.

Paccmampusaromes cunvhble u crabvle CmopoHbl QYHKYUOHUPOBAHUS CUCTEMbL OONOTHUMETbHO20 00PA308AHUS 8 POCCULCKOM
sy3e.

The article discusses positive and negative issues of continuing education programs at Russian universities.

KiroueBble ¢/10Ba: JIOMOIHUTENIBHOE 00pa3oBanue, npodeccHoHaIbHOe 00pa30BaHie, BEICIINE yUCOHBIC 3aBE/ICHHUSI, HETIPEPBIB-
HOe 00pa3oBaHye, HHOCTPAHHbIE S3bIKH.

Key words: continuing education, lifelong learning, professional development, higher educational establishments, foreign lan-
guages.

VK 377.025+374.261

FO. H. CemuH, 10KTOp NearorniecKux HaykK, mpogeccop, VkeBCKuii rocy1apCTBeHHBIH TEXHHYECKUH YHUBEPCHTET HMEeHH M.
T. Kanamaukosa (Yu. N. Semin, Doctor of Education, Professor, Kalashnikov Izhevsk State Technical University)

H. A. Ilymkapes, ctyaeHT, bkeBckuii rocyaapcTBeHHbIH TexHuueckuil ynuepcureT umenn M. T. Kanamnukosa (I 4. Push-
karev, Student, Kalashnikov Izhevsk State Technical University)

PEAJIM3ALIUS MOJIEJIM CUCTEMbI OLIEHMBAHUS CAMOCTOSITEJIbBHOM PABOThI OBYUYAIOIIUXCS B OBPA-
30BATEJIbHOM IIPOLIECCE (Model Implementation of the System of Estimating the Independent Work of Students and
Pupils in Educational Process) — C. 162—165.

Toxazano npumenenue paspadbomanHol MoOenU CUCmemMbl OYeHUBAHU CAMOCMOAMENbHOU pabomsl 0byualowuxcs 6 npogec-
CUOHATTLHOM MY3bIKATLHOM 00pA308aHUY U NPU 0OYUeHUlU NO KIACCY CUHMEe3amopa 8 OONOIHUMETbHOM 00pa308aHUU.

The paper shows implementation of the developed model of the estimation system of students and pupils independent work in pro-
fessional music education and in tuition on the synthesizer within additional education.

KiroueBble cjioBa: camocTosTenbHas padbora o0yyaromuxcsi, QyHKIHOHATBHO-CTPYKTYpHas MOJIENIb, CHHTE3aTOP.

Key words: independent work of students and pupils, functional and structural model, synthesizer.

YK 800.7(045)

H. M. HekunenoBa, KaHIuIaT (GUIIONIOTHYECKUX HAYK, HOICHT, VKeBCKHI TOCYIapCTBEHHBIH TEXHUYCCKUIA YHUBEPCUTET HME-
uu M. T. Kanamuankosa (1. M. Nekipelova, PhD in Philology, Associate Professor, Kalashnikov Izhevsk State Technical University)

ECTECTBEHHASI ®OPMAJIM3ALIS SI3bIKA KAK CIIOCOB BBIPAYKEHMSI OBBbEKTUBHOM U CYBBEKTHUBHOM
MOJIAJIBHOCTU B S3BIKE (Natural Formalization of Language as the Way of Expression of Objective and Subjective Mo-
dality in Language) — C. 166—168.

Cmamus nocesujeHa uccie008anuio U ONUCAHUIO NPoyecca ecmecmeenHou gopmanuzayuu szvika. Ecmecmeennas gpopmanuzayus
A36IKA MOHCEM 8bIPANHCAMb 0O0BLEKMUBHYIO MOOANLHOCb, COOMHOCUMYIO C YEHHOCMHBIMU A3bIKOSLIMU OpUeHMAayuamu obujecmsa, u
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CYOBLEKMUBHYIO MOOATHOCHIL, COOMHOCUMYIO C YEHHOCMHbIMU OpueHmayuamu unousuoa. Ecmecmesennas gpopmanuszayus npedcmaensi-
em coboll HeHanpaeeHHYI0 A3bIKOBYIO 0essmenbHOCHb U Onpedeisen KOHMURYANbHOe PA3GUMue A3bIKO60U CUCIEMbl, OPUEHMUPOSAH-
HOUL Ha 8bIpadiCceHue Mblcaell U NOHAMULL Yel06eKd.

The article is devoted to research and description of natural formalization of language. Natural formalization of language can
express the objective modality correlated to valuable language orientations of the society, and the subjective modality correlated to
valuable orientations of an individual. Natural formalization is a nondirected language activity and it defines continual development
of the language system focused on expression of thoughts and concepts of a human.

KnioueBble ciioBa: opManmsanys s36IKa, eCTeCTBeHHas (popManu3anusi, CyObeKTHBHBIA S3bIK, OOBEKTHBHBIN SI3BIK, KOHTHHY-
QIBHOE Pa3BUTHE SI3bIKA, IICHHOCTHEIE SI3BIKOBBIC OPHEHTALIUH.

Key words: language formalization, natural formalization, subjective language, objective language, continual development of
language, valuable language orientations.

VK 378.14

E. I'. ByaaroBa, kanaunar Gu3nKo-MaTeMaTHIeCKUX HAyK, ITOLEHT, M>KeBCKHIA TOCYAapCTBEHHBI TEXHHYECKUN YHHBEPCUTET
nmenn M. T. Kanamnukosa (E. G. Bulatova, PhD (Physics and Mathematics), Associate Professor, Kalashnikov Izhevsk State Tech-
nical University)

PACYET PEUTUHI'A CTYJIEHTA IO JUCLUIUIAHE «KOHLEMNLMM COBPEMEHHOI'O ECTECTBO3HAHUS» C
HCIIOJIb3OBAHUEM KBAJIMMETPUYECKOI'O IIOJAXOJA (Qualimetrical Approach for Students Rating in “The Con-
cept of Modern Natural Science”) — C. 169-171.

Tlokaszanvl 803MOMCHOCIU UCNOTL306AHUA KEATUMEMPULECKO20 NOOX00d O pacyema peumuned CmyoeHma no OUCyuniume
«KoHyenyuu cospeMenHo20 ecmecmeosHaHUs».

KuroueBble cj10Ba: Te3aypyc, KBATUMETPHUYECKUH TOAX0/, OAIITbHO-PEUTHHTOBas CUCTEMA, PEHTHHT.

Possibilities of applying a qualimetrical approach for students rating in “The Concept of modern natural science” are shown.

Key words: thesaurus, qualimetrical approach, grade-rating system, rating.

YK 001.8

C. T. CenerkoB, TOKTOp TEXHHYECKUX HaYK, mpodeccop, VhkeBCkuii rocy1apcTBEHHBIH TEXHUYECKHH YHUBEPCUTET UMEHH M.
T. Kanaumaukosa (S. G. Seletkov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

UTEPAIITMOHHOCTDH JOCTW)XXEHWA KPUTEPUS — BHYTPEHHEE EINHCTBO PE3YJIbTATOB B JUCCEPTAIIU-
OHHOM PABOTE (Iterative Implementation of the Dissertation Research) — C. 172—174.

Haemcs Memoouka 6bINOIHEHUs Kpumepusi HAyYHO-KGAIUDUKAYUOHHOU pabombl, KOMOPLLIL ONPedensiemcs KaK GHYMpeHHee
eOUHCmBo pe3yibmamos. Memoouka 0OCHOBAHA HA UMEPAYUOHHOM OOCIUNCEHUU MAKUX KAYeCmE MmeKcma OUccepmayuu, Kak cuc-
MeMHOCMb, YELOCIMHOCHb U NOCIE008AMENLHOCYb USTLONCEHUSL.

The author gives a technique of performance criteria of scientific qualification, which is defined as the inner unity of results. The
technique is based on the iterative achieving such qualities of the dissertation text as consistency, coherence and consistency of pres-
entation.

KiroueBble c/10Ba: KpUTEPHU JUCCEPTALINH, HTEPALHOHHOCTD, BHYTPEHHEE €AMHCTBO PE3yJIbTATOB.

Key words: criteria dissertation, iteration, internal unity of results.

YK 001.8

C. I'. CeeTrkoB, JOKTOp TEXHHYECKHX HayK, Ipodeccop, M KeBckuif TocyqapcTBEHHBIH TEXHUYSCKHI YHHBEPCHTET MMEHH
M. T. Kanamuukosa (S. G. Seletkov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

C. C. UBanosa, IxeBckuii rocy1apcTBeHHbIH TexHH4Yeckui yauBepcuter nmenn M. T. Kanamnukosa (S. S. Ivanova, Kalash-
nikov Izhevsk State Technical University)

OBBEKT, CYBBEKT U ITPEJMET HAYYHO-KBAJIUGUKALIMOHHOM PABOTHI (Matter, Object and Subject of Scien-
tific Qualification Work) — C. 175-178.

Tlpusedenv pexomenoayuu no 6v100py OUCCEPMAHMOM 00bEKMA U npeomema Hay4Ho-Keanuguxayuonnou pabomul. Ilpaguns-
HblIl 86100p U hopmynuposanue obvekma u npeomema Uccie008aHus 60 MHO2OM Onpeoeisem YeleHanpasieHHoCcms pabomsl Ouc-
cepmanma u Op2anu3yem e20 YCUuns 8 NoUcKe HoO8020 HAY4HO20 3HAHUS.

The authors provides recommendations for selecting the object and subject of dissertation research and qualification work.
Proper selection and formulation of the object and subject of research largely determine the focused work and organize the efforts to
find new scientific knowledge.

KiroueBble cjioBa: 00BbEKT, CyOBEKT, IPEIMET, HAYYHOE UCCIEeI0BAHUE, AUCCEPTALIMSL.

Key words: object, subject, matter, scientific research, thesis.
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