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MATEMATHUKA U MEXAHHKA

V]IK 534.46

A. B. Anueg, nOKTOp (HU3UKO-MATEMAaTHUECKUX HAYK, podeccop, VKeBCcKuil rocy1apCTBEHHBIN TEXHUYECKUH YHUBEPCUTET UMe-
au M. T. Kanamaukosa (4. V. Aliev, DSc (Physics and Mathematics), Professor, Kalashnikov Izhevsk State Technical University)

O. A. Boegoouna, acnupanT, V>keBCKuil ToCyaapcTBEHHBIH TexHUYecknii yHuBepcuTeT nMeHn M. T. Kamamnaukosa (O. 4. Vo-
evodina, Post-graduate, Kalashnikov Izhevsk State Technical University)

TEPMOJIUHAMMWYECKUIT AHAJIA3 SOOEKTUBHOCTHU BIIPBICKA BOJbI AJ151 OUMCTKH IIPOJIYKTOB CI'OPA-
HNS OPTAHUYECKOI'O TOIUIMBA (Thermodynamic analysis of effectiveness of water injection for treatment of organic
fuels combustion products). — C. 5-8

Paccmampusaemca npoyecc munumusayuu 8peOHvlx 8b1OPOCO8 NPU 20PEHUU OP2AHULECKO20 20PI0Ye20 KAK 3a0aid O peuleHuu
cucmemvl HeluHelinblx ypasnenuil. [na peutenus ucnonvzyemcs memoo Hviomona — Pagcona, 6 komopom na smane pewenust au-
Heapu308aHHOU cucmemyl ypagreHuu npumensemcs QR-memoo.

The paper considers the process of minimizing the harmful emission during combustion of organic fuel as the task of solving the
system of nonlinear equations. The Newton — Raphson method is used here, with applying the QR-method at the stage of solving the
linearized system of equations.

KnioueBble c10Ba: BpeJHbIE BEIOPOCH], XUMUUECKH PAaBHOBECHBIH COCTaB, MPOAYKTHI CTOPAHHMsI, MaTEMaTHIECKasi MOJIENb, CHC-
TeMa HeIMHEHHBIX ypaBHeHui, Meton HetoTona — Padcona, QR-merox.

Keywords: harmful emission, chemically equilibrium composition, combustion products, mathematics model, system of non-
linear equations, Newton — Raphson method, QR-method.

VIIK 539.37

A. B. Anueg, TOKTOp HU3UKO-MAaTEMAaTHIECKUX HAYK, Mpodeccop, VKeBCKUil TocyTapCTBEHHBIH TEXHUUECKUH YHUBEPCUTET MMe-
uu M. T. Kanamaukosa (4. V. Aliev, DSc (Physics and Mathematics), Kalashnikov Izhevsk State Technical University)

A. A. Kanunnuxos, acnupant, VbxeBckuil TocyjapcTBeHHBIH TexHnyeckni yaHuBepcuteT nMenn M. T. Kanammukosa (4. 4. Ka-
linnikov, Post-graduate, Kalashnikov Izhevsk State Technical University )

A. E. Kanunnuxoe, TOKTOp TEXHHYECKHMX HAyK, mpodeccop, VkeBckuil rocy1apCTBEHHBIN TEXHHYECKUH YHHBEPCHTET MMEHHU
M. T. Kanamnukosa (4. E. Kalinnikov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

JIMHAMMWYECKOE ITOBEJIEHUE TPEXCJIOMHOM C3HIBUY-TUIACTUHBI C HATIOJIHUTEJIEM B BU/IE [IECUAHOT'O
I'PYHTA I1PU HATPYXXEHNU B3PbIBOM (Dynamic behaviour of three-layer plate filled by sandy soil under blast loading).
—-C. 8-12.

Hccnedyemes nogedenue npamoy20ibHoll mpexciotHO nAACIURbL C HANOIHUMELEeM 6 6U0e NeCYaH020 ePYHMA NPU HASPYIHCEHUU
ee 0agiieHueM, co30a8aeMbIM NPU 63pblée 3A0AHHOU MACCHI 83Pbleuamo2o eeujecmea. Ilocmasnennas 3a0aua peuwaemcs YUCIeHHbIM
Memooom KOHeuHbix daemenmos. IIpusedeno cpasnenue HAnpalCceHHo-0eQOpMUPOBARHO20 COCIMOAHUA U KUHEMAMU4ecKux napa-
Mempog (nepemewjenus, cKoOpoCmu U YCKOPeHUs) XapakmepHulx moyeKk NAdCmun O 08YX MAMepuanos npoMeiCcymouHo20 cCros
naacmumbl. [Ipusedenvl kotuuecmeenHbie OanHble NO CHOCOOHOCIU NAACMUHBL NOTOWANMb IHEPSUIO 63DbLEA.

Analysis of behaviour of rectangular three-layer plate, filled by sandy soil, under blast loading is presented. Solution of this
problem is performed by finite element method. Results are represented for stresses, strains and kinematics parameters (displace-
ments, velocities and accelerations) for typical points of plate for two materials of intermediate layer of plate. Results are repre-
sented for quantitative data on energy absorption of plate.

KnioueBble ci10Ba: MpsSMOYTOJIbHAS ITACTHHA, METO/ KOHEUHBIX 3JIEMEHTOB, KHHEMaTHUECKUE TTapaMeTpsl (TlepeMelieHne, CKo-
POCTB, YCKOPEHUE), OIJIOMICHIE SHEPTUH.

Keywords: rectangular plate, blast loading, finite element method, stresses, strains, kinematics parameters (displacements, ve-
locities and accelerations), energy absorption.

YJK 539.1.07

U H. Egpumos, NOKTOp TEXHHUYECKHX HAyK, mpodeccop, MKEeBCKHH TrocynapCTBEHHBI TEXHWYECKUH YHHBEPCUTET HMEHH
M. T. Kanamnukosa (I. N. Efimov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

E. A. Mopo3os, MOKTOp TEeXHMYECKHX HayK, mpodeccop, VDkeBckmil rocyfapCTBEHHBIN TEXHHYECKHH YHHBEPCHTET HMEHH
M. T. Kanamnukosa (E. A. Morozov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

K. M. Cenusanos, xannunatr Gpu3nKo-MaTeMaTHYECKUX HAYK, JOLEHT, [lepMCKHIl HalMOHAIBHBIA MCCIIeOBATEILCKUI TTOJIUTEX-
nuueckuit ynusepcuret (K. M. Selivanov, PhD (Physics and Mathematics), Associate Professor, Perm National Research Polytechnic
Institute)

UHTEIPUPOBAHME YPABHEHUWI1 JBWJKEHMS 3APSDKEHHBIX YACTHL B AKCHUAJIbHO-CUMMETPUUYHOM
MATHUTHOM IIOJIE (Integration of motion equations for charged particles in the axially symmetric magnetic field). —
C. 13-15.

Ha ocnose ¢popmanusma I'amunbmona nocmpoena mamemamuyeckas MoOeib, ONUCLIBAIOWdsl UHOYKYUOHHOE YCKOpeHue U npe-
YUBUOHHYIO (DOKYCUPOBKY 3APSHCEHHBIX YACMUY 8 AKCUATbHO-CUMMEMPUIHOM MacHUmHoMm none. Ilpugedenvl pe3ynbmanmel uccieoo-
8aHUA POKYCUPYIOWUX CEOLICME C UCNONLIOBAHUEM ANCOPUMMOS YUCIEHHO20 UHMESPUPOBAHUS, YCIOUYUBLIX K HAKONJEHUIO NOZpeul-
HOCmu cuema.

On the basis of Hamilton mechanics, a mathematical model is developed, describing inductive acceleration and precision focus-
ing of charged particles in axially symmetric magnetic field. Calculation results are given for focusing properties with applying the
algorithms of numerical integration, resistant to accumulation of account errors.

KnioueBble cji0Ba: 3apsHKeHHBIE YaCTHIIBI, AKCHAIBHO-CHMMETPIYHOE MArHUTHOE I10JI€, MAaTeMAaTHIECKUE MOJEINH, YUCICHHOE
HUHTETPUPOBAHNE, IBIKEHHE.

Keywords: charged particles, axially symmetric magnetic field, mathematical models, numerical integration, motion.



VK 512.77 517.912

JI. @. Hnanemounos, acuupant, VDKEBCKHI TOCYIapCTBCHHBIN TexHUYecKuit yHuBepcuteT umeHun M. T. Kanamrawkosa
(L. F. Ilaletdinov, Post-graduate, Kalashnikov Izhevsk State Technical University)

M. U. Ilonomapes, xkanIuaaT TEXHUUYECKUX HAyK, AOLEHT, VIKEBCKUI IrOCyIapCTBEHHBIH TEXHWYECKMH YHUBEPCHUTET MMEHU
M. T. Kanamnukosa (M. I. Ponomarev, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

B. A. Tenenes, nokrop (U3NKO-MaTEMaTHUECKUX HayK, mpodeccop, VkeBckuil TOCyapCTBEHHBIH TEXHUYECKUH YHUBEPCHTET
nmenn M. T. Kanamaukosa (V. 4. Tenenev, DSc (Physics and Mathematics), Professor, Kalashnikov Izhevsk State Technical Uni-
versity)

[IJIIAHUPOBAHUE UMCJEHHOI'O SKCIIEPUMEHTA JJI51 OIPEAEJEHUS TUAPOJUHAMUYECKUX XAPAKTE-
PUCTUK TEJIA C BAHTOBOU CUMMETPUEMN (Planning a numerical experiment to determine the hydrodynamic charac-
teristics of the body with helical symmetry). — C. 16-20.

Ha ocnose uucnennozo sxcnepumenma, ucnonv3yrouwezo peuienue ypagrenuti Hasve — Cmoxca, ucciedyemcs e3aumooeticmaue
BUHMOOOPA3HO20 Mena € IHCUOKOCMbIO Npu O8udiceHuy. Juciennulii IKCnepuMenm nposeden ¢ UCNONb308AHUCM YEHMPATbHO20 CUM-
MEMPUUHO20 OPMO2OHANLHO20 KOMNOZUYUOHHO20 NIAHA 8MOpo20 nopadka. Ilonyuensl keadpamuunsie 3a8UCUMOCIIU CUNbL U MO-
MeHmMa om noCmynamenbHoll U Y2i080l CKOPOCHU O8UNCEHUS Mend.

On the basis of numerical experiments using a solution of the Navier-Stokes equations, the interaction of the helical body with
liquid motion is investigated. Numerical experiment is performed using central symmetric orthogonal composition plan of the sec-
ond-order. The quadratic dependences of the force and moment on the translational and angular velocity of the body motion are
obtained.

KnroueBble ciioBa: Bsi3koe ABmkeHne, ypaBHeHHs HaBbe — CTOKCa, YMCIIEHHBIH SKCIIEPHMEHT, BUHTOBAs: CHMMETPHS.

Keywords: viscous motion, Navier-Stokes equations, numerical experiment, helical symmetry.

YK 699.844

A. II. Twopun, MOKTOp TEXHHUYECKMX HAyK, Hpodeccop, MkeBCkHil rocylapCTBEHHBIH TEXHHUYECKHUH YHHBEPCHTET HMEHHU
M. T. Kanamnukosa (4. P. Tyurin, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

. B. Ilapaxun, acnupanT, VbxeBckuil rocyaapcTBeHHbIH TexHudeckuil yausepcuteT uMenu M. T. Kanamnukosa (D. V. Para-
khin, Post-graduate, Kalashnikov Izhevsk State Technical University)

A. A. Llaxneun, acimpant, xeBckuii rocyiapcTBeHHbIN TexHnueckuid yausepcurer umenu M. T. Kanamnukosa (4. 4. Shak-
lein, Post-graduate, Kalashnikov Izhevsk State Technical University)

K. IO. 3amomun, Cankt-IlerepOyprckuii rocyaapcTBeHHbIH NONMUTeXHUYECKU yHUBEpeuTeT (K. Yu. Zamotin, Saint-Petersburg
State Polytechnic University)

K BOIIPOCY HCCJIEJJOBAHMSI 3BYKOITIOTJIOIIAOIIMX CBOMCTB IIYMO3AILMTHBIX KOHCTPYKIIUIA YHC-
JIEHHBIMU U ®U3NYECKUMU SKCIHEPUMEHTAMMU (On the question of studying the sound absorption properties of
noise protection structures by numerical and physical experiments). — C. 20-24.

O0HuM U3 cywecmeeHHbIX MOMEHMOB AKYCMUYecKo20 npoeKmupo8aiis AGIAEMCs OYeHKa 36yKonoziouenus mamepuanos. Paboma
Hanpaeiena Ha npopadomxy 3manog Memooon0cuu OYeHKU 36YKONONOUeHUS WYMO3AUWUMHbBIX KOHCMPYKYULL 8 YUCTIEHHOM IKCHepu-
MeHme ¢ UCNONb308AHUEM NPONPUEMAPHO20 NPOPAMMH020 obecheuenus. Oyenxka cobcmeeHHbIX KONebanuli Memopansl-nieHKu npous-
800umcs Ha ochoge mooenu Peiiccnepa — Munonuna, oyeHka eenuyunbl aKyCmuYecKux OdeleHull Ha UsMepumenbHbIX MUKpopoHax — ¢
UCNOTb306aHUEM KOHEUHO-dNIeMeHmMH020 Memooa, peanusosannozo 6 110 Actran. B xauecmee ¢usuueckux obpasyyos ucnonw3yomcs
00pasybl OUPE3OHAHCHBIX COMOBLIX KOHCMPYKYUL, NOO20MOBNEHHble Ol PUIUYECKUX IKCNEPUMEHMO8 8 AKYCIMUYecKOM unmep@epo-
mempe. Paboma svinonnsemcs 6 pamvxax epanma P@DU no npoexmy Ne 14-38-50170 «Pazsumue meopemuyeckux 0CHO8 OYeHKU 36)-
KONO2NOWeHUs OUPE3OHAHCHBIX COMOBLIX KOHCMPYKYULL HA OCHOBE DKCNEPUMEHMATbHBIX UCCIE008ANUILY.

One of the essential points of the acoustic design is the estimation of sound absorption materials. The work is aimed at elaborating the
stages of evaluation methodology for absorption of noise protection structures in the numerical experiment using proprietary software.
Evaluation of natural oscillations of the membrane film is based on the Reissner-Mindlin model. The evaluation of the acoustic pressure
value at the measuring microphone is performed using the finite element method implemented by software Actran. The samples of double-
resonant honeycomb structures prepared for physical experiments in an acoustic interferometer are used as physical samples. The work is
performed under support of grant RFFR project Ne 14-38-50170 «Development of theoretical framework for assessing the absorption of
double-resonant honeycomb structures based on experimental studiesy.

KoroueBble ciioBa: xoddduuneHT 3BYKOIOIIOMEHUs, Moaenb PeliccHepa — MuHAIMHA, YUCICHHBIH ¥ (Qu3nuecknii sxcrepu-
MEHT, IIPOIPHETAPHOE IIPOrpaMMHOe o0ecreYeHHe.

Keywords: sound absorption coefficient, Reissner-Mindlin model, numerical and physical experiment, proprietary software

MAIIMHOCTPOEHUE

YK 621.88.084.1 621.88.084.8

H. B. Abpamos, NMOKTOp TEXHHUYECKHMX HayK, mpodeccop, MKeBCKHH ToCyIapCTBEHHBIH TEXHHYECKHH YHHBEPCHTET HMEHHU
M. T. Kanamnukosa (I. V. Abramov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

I1. B. Jlexomyes, cTapliuii penojasareib, MxeBckuil rocyiapcTBeHHbIN TexHUYeckuil yHuBepcureT uMeHu M. T. Kananrauko-
Ba (P. V. Lekomtsev, Senior Lecturer, Kalashnikov Izhevsk State Technical University)

SKCITEPUMEHTAJIBHBIE UCCJIEJOBAHMS TEPMOCTOMKOCTA KOHUYECKOI'O COEJIMHEHUS JIETAJIEN U3
[NAPBI MATEPHUAJIOB «TEXHUYECKAS KEPAMUKA — CTEKJIO» (Experimental studies of the thermal stability of the
tapered interference fit of parts made from glass and ceramics). — C. 25-28.

B cmamve npeocmasnensvt pezynbmamul uccie008anus 6IUAHUS MEMNEPAMYypbl HA NPOYHOCHb KOHUYECKO20 COeOUHEHUs ¢ Hamsi-
20M demaJetll U3 NApPbl MaAmMepuano8 «MexXHUYecKdas Kepamuka — Cmekioy. B pesynemame nianuposanus u npogeoenus KCnepumeH-
ma nonyuenbl pecpeccUoHHble MOOEIU, OMPAXCalowue 3a8UCUMOCHb MePMOCMOUKOCIU OM HAMA2A 05 PACCMAMPUBAEMbIX COEOU-
HeHUll, 6 MOM YUCIe ¢ NPOMENCYMOUHBIM MOHKUM MOKONPOBOOSUUM CLOEM.

The article presents a study of the effect of temperature on the strength of the tapered interference fit of parts made from glass
and ceramics. As a result of experimental design, the regression models have been obtained, reflecting the dependence of the ther-
mal stability of the interference for considered compounds, including the intermediate thin conductive layer.



KiroueBble ¢J10Ba: KOHHYECKOE COCMHEHUE C HATATOM, TEPMOCTOMKOCTh, MATEMaTHYECKOE TUIAHUPOBAHNE IKCIICPUMEHTA, Per-
PECCHOHHBIH aHAIN3, TEMIICPATYPHBIN KO3 DHUIMEHT JTUHEHHOTO PaCIIUPEHHS, TEXHUYCCKas KePAMHKa, CTEKJIO.

Keywords: tapered interference fit, thermal stability, mathematical design of experiments, regression analysis, thermal expansion
coefficient, technical ceramics, glass.

VIK 624.131

B. II. bapanuux, NOKTOp TEXHWYECKHX HayK, mpodeccop, VDkeBckuil ToCyqapcTBEHHBIH TEXHHYECKHH YHUBEPCHUTET MMEHHU
M. T. Kanamnukosa (V. P. Baranchik, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University )

M. @. 3axupos, KaHAWAAT TEXHUYECKHX HAyK, MOLEHT, VDKEBCKMH TroOCylapCTBEHHBI TEXHHYECKHH YHUBEPCUTET HMEHHU
M. T. Kanamnukosa (M. F. Zakirov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University )

K. A. Heanos, maructpanr, MxeBckuii rocyapcTBeHHBIN TexHUYeckuil yHuBepcuteT uMenn M. T. Kanamnukosa (K. 4. Ivanov,
Master’s Degree Student, Kalashnikov Izhevsk State Technical University)

H. A. Kubapouna, maructpant, V)xeBckuil Tocy1apcTBEHHBIN TexHn4ueckuil yHuBepcuter nmenn M. T. Kanamuwnkosa (N. 4. Ki-
bardina, Master’s Degree Student, Kalashnikov Izhevsk State Technical University)

OINIPEAEJIEHME MEXAHUYECKUX XAPAKTEPUCTUK ITECUAHOI'O I'PYHTA ITPU LIUKJIIMYECKOM HAI'PYXE-
HUU PABOUYMMU OPITAHAMU MAIIVH (Defining mechanical properties of the sand soils under cyclic loads by machines
actuators). — C. 28-31.

IIpedcmasnenvl pe3yibmanmsl NPUMEHEHUA MemMo0a OUCKDEMHBIX INEMEHMO8 Olls OYeHKU MEeXAHUYECKUX XAPaKMepucmux necua-
HO20 ePYHMA NPU YUKTUHECKOM HASPYHCeHUU. B ocHogy nonosceno cpasnenue pe3yibmamos YucieHHbX IKCHEPUMEHMOS8 U pe3Yiib-
mamos 1abopamopHeIX UCHbIMAHUL, NPOBeOeHHbIX 8 Ka3aHCcKoM 20cyO0apCcmeeHHOM apXumeKkmypHo-CIpoumensHoM YHUgepcume-
me. Paspabomana mamemamuyeckas Mooeib, A0eK6AMHO OMPAXCAIOWAsL USMEHEHUEe NPOYHOCIHBIX U 0ehOPMAYUOHHBIX NOKA3aAMme-
Jiell NeCYaHbIX 2PYHMOB NPU YUKAUYECKOM 00beMHOM cocamuu. Mamemamuueckas Mooenb NO360Jsem Onpedensins ONMmumMaibHble
napamempul U 4UCI0 YUKI08 6030€UCmEUs paboye2o Op2arHa MAWUHbL, NPU KOMOPbIX 0OeCneyusaemcs omcymemsue npocaok 3em-
JIAHO20 COOPYIHCEHUS 3AOAHHBIX PAZMEPOS.

The paper presents the results of applying the method of discrete elements to evaluate mechanical properties of sandy soils under
cyclic loading. It is based on a comparison of the results of numerical experiments and the results of laboratory tests conducted at
the Kazan State University of Architecture and Construction. A mathematical model adequately reflects the change in the strength
and deformation parameters of sandy soils under cyclic compression volume. The mathematical model permits to determine the op-
timal parameters and the number of cycles of the machine actuator exposure for which the absence of drawdown of soil construction
with specified sizes is provided.

KnioueBble c10Ba: yIIOTHEHHE TPYHTA, TJIABHBIE HANPSDKEHHS, OOKOBBIC IABJICHMS, OTHOCUTENbHAS Jedopmariys, MOmyIb Jie-
(dopmanuii, TUKINYEcKas IPOYHOCTD, YHCIO UKIOB HArpy KEHHUs, IIpeesIbHasl Harpy3Ka, IpeJell IPOYHOCTH, METOJ JUCKPETHBIX
YaCTHLI, YUCIICHHbIE SKCIIEPUMEHTHI, BHYTPEHHSIS1 SHEPIHsl CHCTEMBbI, SJHEPrOEMKOCTh IIpOoLiecca YIUIOTHEHHS TPYHTa.

Keywords: soil compaction, principal stresses, lateral pressure, relative deformation, module deformation, cyclic strength,
number of loading cycles, limit load, ultimate strength, method of discrete particles, numerical experiments, internal energy of the
system, power consumption of process compaction.

VK 621.833

B. U. I'onwoghap6, noxTOp TEXHUYECKUX HAYK, mpodeccop, MHCTUTYT MexaHUKH, M KeBCKHI TOCYJapCTBEHHBIH TEXHUYECKUI
yanepcuteT nMenn M. T. Kanamnukosa (V. 1. Goldfarb, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical Uni-
versity )

HAVYHAS IKOJIA THCTUTYTA MEXAHUKU B OBJIACTU PA3BUTUS TEOPUU U ITPAKTUKU CITMPOUIHBIX
IEPEJIAY (Scientific school of Institute of Mechanics in the field of developing the theory and practice of spiroid gears). —
C.31-35.

B 0oknade npusooumcs Kpamkas uCmopuieckds UuH@OpMayus u HanpaeieHus paseumus meopuu npoeKmupo8anus. CHUPOUOHLIX
nepeday u pedykmopos ¢ Hucmumyme mexanuxu Hocl TY, acnekmul 0ceoeHus u pazeumus ux npouseoocmed Ha npeonpusmuu
000 «Mexanuxy.

The paper presents a short historical information and development directions of the design theory of spiroid gears and gearboxes
in the Institute of Mechanics of ISTU, aspects of implementation and development of their production in the “Mechanic” Ltd.

KunrodeBble cioBa: ciuponaHble Nepejady U PeayKTOPbI, TEOPHs IPOSKTUPOBAHUS, OCBOCHUE IPOU3BOCTBA.

Keywords: spiroid gears and gearboxes, theory of design, implementation of production.

V]IK 628.475

A. I1. Hnvun, xKaHOUIAT TEXHHYECKUX HAYK, TOIEHT, KaMCKHif MHCTUTYT T'yMaHUTapHBIX ¥ WH)KEHEPHBIX TexHonorwi (4. P. Ilyin,
PhD in Engineering, Associate Professor, Kamsky Institute of Humanities and Engineering Technologies, Izhevsk)

I H. JKeenakos, KaHOuIaT (pU3NKO-MAaTEMaTHUECKUX HAyK, HOLEHT, V)KeBCKHI TOCYAapCTBEHHBI TEXHHYECKUH YHUBEPCUTET
nmenn M. T. Kanammukosa (G. N. Zheviakov, PhD (Physics and Mathematics), Associate Professor, Kalashnikov Izhevsk State
Technical University)

JI. C. Bopobvesa, xaHOIUIAT TEXHUYECKUX HAYK, JOLEHT, IHCTUTYT HempepbIBHOTO NpogdecCcHoHaNbHOro oopasoBanust, Mikes-
CKHI{ TOCYAapCTBEHHBIN TexHnueckuil yHuBepcutrer umenn M. T. Kanammnukosa (L. S. Vorobyeva, PhD in Engineering, Associate
Professor, Kalashnikov Izhevsk State Technical University)

MATEMATHYECKASA MOJEJIb YTUIM3ALIVUW TBEPJOTOIUIMBHBIX OTXOJOB (Mathematical model of the
pyrolysis of solid waste). — C. 35-39.

Ilpeocmasnena mamemamuyeckas Mooens npoyecca cocueanusi OpeeechbiX ONUIoOK 8 euxpesom zazozenepamope. Onpedenenvl
pasmepul Kamepsl C20panUs 0I5l YCMAHOBKU € 3A0AHHBIM PACX000M meepoo2o monausa. Ilonyuennvle pe3yibmamsl a0eK8ammsl IKC-
nepuUMeHmanbHolM OAHHbIM.

A mathematical model of the pyrolysis of sawdust in a swirling gas generator is presented. The size of the combustion chamber is
determined to set the predetermined flow rate of solid fuel. The obtained results are adequate to experimental data.

KiioueBble ci10Ba: NMpoin3, ra30reHeparop, Terionepeadya, HHPPakpacHbIi HarpeB.

Keywords: pyrolysis, gazogene, heat transfer, infrared heat.
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A. P. Umanzynos, acnupant, MxeBckuil rocyaapcTBeHHBIN TexHudeckuil ynuBepeureT umenu M. T. Kanamnukosa (4. R. Iman-
gulov, Post-graduate, Kalashnikov Izhevsk State Technical University)

H. M. Qunvkun, DOKTOp TEXHHMYECKHX HayK, mpodeccop, MkeBCKHM TrocylapCTBEHHBIH TEXHUYECKHH YHHUBEPCHTET MMEHHU
M. T. Kanamuukosa (N. M. Filkin, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University )

UCCJIEOOBAHUE JUHAMHUYECKOM HATPYXXEHHOCTH TPAHCMHUCCHUU TMBPUJHOIO JIETKOBOI'O
ABTOMOBUJIA (Investigating the dynamic load of powertrain of a hybrid car). — C. 39-42.

B cmamve paccmompena cmpyKmypHas cxema u MamemMamuiecKkdas Mooenb Ol paciema OUHAMUYECKUX HASPY30K, OSHUKAIOWUX 8
MPAHCMUCCUU ABMOMOOUTIA ¢ SUOPUOHO IHEP2OCUNOBOU ycmanosKou. CMpyKmypHas cxeMa ompasicaem uHepyuoHtvle, ynpyaue u Ouccu-
namusnvle ceolicmea mpancmuccuu. Mamemamuueckas mMooens nonyuena Ha ocnosanuu ypasenuii Jlaspanoca Il pooa u cooepacum 7
00600WennbIx Koopounam. B xode komnvromeprozo umumayuonnoeo modenuposanus 6 cpede Simulink Matlab ooxazano ymeepaicoenue o
MOM, YMO Npu NPOMEKAHUU NEPEXOOHBIX NPOYECCOB 8 MPAHCMUCCUU SUOPUOHO20 ABMOMOOUIA OUHAMUYECKUE HASPY3KU MO2YI 8 HECKOIbKO
Paz npesocxoount: MAKCUMAIbHbIL KPYMsAwuii MOMEHN CUN080U YCMAHOBKU. JJUHAMUYECKAS HASPYIHCEHHOCMb MPAHCMUCCUU DKCREPU-
MEHMATLHO2O 2UOPUOHO2O ABMOMOOUNS OYEHUBANACL KOS PUYUSHMOM OUHAMUYHOCTI.

The structural scheme and mathematical model for calculation of dynamic loads that occur in powertrain of the car equipped
with hybrid energy-power plant are examined in the article. The structural scheme reflects inertial, elastic and dissipative properties
of the powertrain. The mathematical model is based on Lagrange equation and includes seven generalized coordinates. In the course
of computer simulation in the environment of Simulink Matlab the statement is proved that dynamic loads in hybrid car powertrain
can be several times greater than the maximum engine torque when transient processes take place. Dynamic loading of the
powertrain of test hybrid car was evaluated by means of dynamic factor.

KuroueBble cjioBa: THOPUAHBINA aBTOMOOWIIB, TPAHCMHCCHS, AWHAMUKA, MOJIeNb, Simulink, K03 GUIHNEHT AMHAMIYHOCTH.

Keywords: hybrid car, powertrain, dynamics, model, Simulink, dynamic factor.

VK 622.673.6

E. A. Kanenmves, kanmunat Texanueckux Hayk, MHcrutyt mexannku YpO PAH (E. A. Kalentyev, PhD in Engineering, Institute
of Mechanics, Ural Branch RAS, Izhevsk)

B. B. Tapacos, noxTop TexHHYECKHX HayK, podeccop, Mucruryt mexanuku YpO PAH (V. V. Tarasov, DSc in Engineering, Pro-
fessor, Institute of Mechanics, Ural Branch RAS, 1zhevsk)

B. H. Hosuxog, N>xeBckas rocynapcTBeHHasI cenbckoxo3sicTBenHas akagemus (V. N. Novikov, 1zhevsk State Agricultural Acad-
emy)

10. B. Ily3anos, xanmuaT TeXHUIECKUX HayK, NoueHT (Yu. V. Puzanov, PhD in Engineering, Associate Professor, Kalashnikov
Izhevsk State Technical University)

A. I'. Baosicun, VxeBckuil rocyaapcTBeHHBIH TexHudeckui yausepcuter numenu M. T. Kanamaukosa (4. G. Bazhin, Kalashnikov
Izhevsk State Technical University)

PA3PABOTKA TEOMETPUUYECKOM MOJIEJIN KAHATA JIBOMHOM CBUBKU /151 YUCJEHHOIO AHAJIM3A (De-
velopment of geometric model of double lay rope for numerical analysis). — C. 42—46.

B cmamve npedcmasnena memoouxa paspabomku 2eomMempuieckoli Mooeau KaHama O80UHOU CEUBKU, UCNOAb3YeMOU 015 Yuc-
JIEHHO20 AHAAU3A HANPAHCEHHO-0eDOPMUPOBAHHOLO COCMOAHUS U UCCIEO0BAHUS B3AUMHBIX NepeMeUeHUll INEMEHMO8 KaHamd.

The paper presents a methodology for the development of the geometric model of a double lay rope used for the numerical analy-
sis of the stress-strain state and the study of mutual displacements of rope elements.

KoroueBrble ciioBa: reoMeTpriecKas MOJIelb, KaHAT ABOWHOI CBUBKH, YHCIICHHBIH aHAIU3.

Keywords: geometric model, double lay rope, numerical analysis.

YK 621.771.06

0. O. Muxaiinog, TOKTOp TEXHUUYECKUX HayK, mpodeccop, MkeBckuid rocy1apCTBEHHBIN TeXHHYECKHH YHHBEPCUTET HMEHH M.
T. Kanammaukosa (Yu. O. Mikhailov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

A. JI. Maiixos, actiupant, VbxeBckuil rocynapcTBeHHbIH TexHuaeckuil yauBepcureT nmenu M. T. Kanammaukosa (4. L. Maykov,
Post-graduate, Kalashnikov Izhevsk State Technical University)

HNCCIEAOBAHUE BO3MOXHOCTU TEXHUWYECKOI'O AWATHOCTHUPOBAHUA PABOYEI'O HMHCTPYMEHTA
IMPOKATHBIX CTAHOB KPW-18, KPW-25 METOJOM D®OEKTA BAPKI'AV3EHA (Investigating the possibility of techni-
cal diagnosis of tools for rolling mills KPW-18, KPW-25 by Barkhausen effect method ). C. 46—49.

B cmamvwe nposeden ananuz 803mMoHCHOCIU paHHe20 OUAZHOCIIUPOSAHUS 3APOHCOEHUs 0ePeKMO8 paboyezo UHCMPYMeHma npo-
Kamuvix cmanos KPW memoodom macHummusix uymos (3gpgpexm bapxeaysena).

The paper presents the analysis of possibility of early flaw diagnosis of tools for rolling mills KPW by method of magnetic noise
(Barkhausen effect).

KiioueBble cj10Ba: X0J0IHAS IPOKaTKa TPyO, IPOKATHBIN HHCTPYMEHT, 3¢ ekt bapkraysena.

Keywords: cold tube rolling, rolling tool, Barkhausen effect.
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B. H. Hosukos, VxeBckas rocy1apcTBeHHas celbckoxo3siiictBennas akagemus (V. N. Novikov, 1zhevsk State Agricultural Acad-
emy)

B. B. Tapacos, noxTop TexHHYEeCKHX Hayk, mpodeccop, MucTuTyT Mexanuku YpO PAH (V. V. Tarasov, DSc in Engineering,
Professor, Institute of Mechanics, Ural Branch RAS, Izhevsk)

E. A. Kanenmves, kannunat TexHnaecknx Hayk, Uucruryt mexannku YpO PAH (E. A. Kalentyev, PhD in Engineering, Institute
of Mechanics, Ural Branch RAS, Izhevsk)

0. B. Ily3anos, xaHmunaT TEXHWYECKUX HAyK, NOLEHT, VDKeBCKHi rocymapCTBEHHBIH TEXHHYECKHUH YHUBEPCHUTET HMEHHU
M. T. Kanamnukosa (Yu. V. Puzanov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)
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OIIPEJIEJIEHUE ®PUKIIMOHHBIX XAPAKTEPUCTUK CMA30OYHBIX MATEPHUAJIOB JIJIs1 CTAJIbBHBIX KAHATOB,
PABOTAIOINUX ITPY HU3KUX TEMIIEPATYPAX (Determination of friction characteristics of lubricants for steel wire
ropes operating at low temperatures). — C. 49-52.

B cmamve onucan cnocob onpedenenus GpuryuOHHbIX XAPAKMEPUCTIUK CMAZOYHBIX MAMEPUAN08 Ol CHATbHbIX KAHAMO8, pa-
OOMaroWUx NPU HU3KUX MEMNEPAMYPaXx.

The paper describes a method for determining the frictional characteristics of lubricants for steel wire ropes operating at low
temperatures.

KiroueBble cj10Ba: CTaIbHBIC KAHATBI, CMA30YHbIC MaTepHalIbl, HU3Kas TEeMIIeparypa.

Keywords: steel wire ropes, lubricants, low temperature.

VK 621.757

B. I Ocempos, noxTop TeXHHUYECKHX HaykK, mpodeccop, MkeBCKMil rocyaapCTBEHHBIH TEXHUYECKUH YHHBEPCUTET UMEHH
M. T. KanamnukoBa

E. C. Crawes, acnupanT, V>keBCKUi TOCYIapCTBEHHBIH TeXHUYEeCKUH yHIBepcuTeT nMeHn M. T. Kamamnukosa

PACYET TOYHOCTU COEJVHEHMM C HATIIOM IIPU HMCIOJIbB30OBAHMKW METOJA TI'PYIIIIOBOM
B3ANMO3AMEHAEMOCTHU (Dimensional chain calculation by interchangeability group method for pressure coupling). — C.
52-56.

B cmamve paccmampusaemca pacuem pazmeproii yenu npu 2pynnosou 63aumMO3aMeHsIeMOCmy Ol COeOUHEHUl ¢ HAMALOM.
Buigedenwvl pexyppenmmvie Gopmynst Ona paciema 6epxXHUX U HUNCHUX OMKIOHEHUTl 2PYNNObIX OONYCKO8, HA OCHO8E KOMOPbIX CO-
cmasnsaemcs npoepamma IBM.

The article describes the dimensional chain calculation by the interchangeability group method for pressure coupling. Recursive
formulas have been determined for lower and upper limits of group tolerances of the dimensional chain to be applied by a computer
program.

KnioueBble c10Ba: METOJ TPYIIIOBOH B3aMMO3aMEHSEMOCTH, COSIMHEHNE C HATSITOM, pa3MepHasl IeTlb, peKyppEeHTHBIE (opMy-
761, cOOpKa, BepXHee U HIKHEe OTKIIOHEHHE.

Keywords: method of group interchangeability, pressure coupling, dimensional chain, recursive formulas, assembly, lower and
upper limits.

YK 621.9.012

U A. Ileuéukun, acniupant, VDKeBCKMH TOCyIapCTBEHHBbIH TexHUueckuil yHuBepcureT umenn M. T. Kanamnukosa
(I. A. Pechenkin, Post-graduate, Izhevsk State Agricultural Academy)

B. IO. Ily3anos, crapimii npenogasaTeisb, VbkeBckuil rocyaapcTBeHHbIH TexHudeckuil yausepceureT umeHd M. T. Kanamuukosa
(V. Yu. Puzanov, PhD in Engineering, Senior Lecturer, Kalashnikov Izhevsk State Technical University)

P. M. I'unepanos, mupexrop OO0 «x-Pact» (R. M. Gilfanov, Director of “Izh-Rest” Ltd.)

IIPUMEHEHUE 3D-JIA3EPHOI'O CKAHUPOBAHUS [IUISI TIOBBILIEHUSA SO®EKTUBHOCTA MEXAHUYECKOM
OBPABOTKU UCHOJIHUTEJIBHBIX ITOBEPXHOCTEM JIETAJIEN IIITAMIIOBOM OCHACTKU (Application of 3D laser
scanning to increase the machining efficiency of operating surfaces for stamp tooling). — C. 57-59.

ObocHosanno euedpenue onepayuti 3D-1a3epHO20 CKAHUPOBAHUSA 8 MEXHONOSUYECKULl NPOYecc MexaHuueckol oopabomku oe-
maneu WmMamnogol OCHACMKU, NOBLIUAIOWUX NPOUIBOOUTNENLHOCTIL MEXAHUYECKOU 00pabomKu.

The paper grounds implementation of 3D laser scanning in the mechanical production process of stamp tooling parts increasing
the performance characteristics of machining.

KunroueBrble ciioBa: nazepHoe ckanupoanue, YITY, mexanndeckas o6padoTka, 3D, mrammoBast oOcHaCTKa.

Keywords: laser scanning, CNC, machining, 3D, stamp tooling.

V]IK 62-83(045)

II. 4. Cmenarnog, aciMpaHT, CTapIInii penoaaBaTenb, HoBoypanbCKuii TEXHOIOTUIECKUI HHCTHTYT — Quitran HanmoHamsHOTO
HCCIIEIOBATENBCKOTO siepHoro yHuBepcutera « MUDW» (P. 1. Stepanov, Post-graduate, Senior Lecturer, Novouralsky Technological
Institute (branch of) National Research Nuclear University “MEPhI”)

C. B. Jlazymxun, KaHIUIAT TEXHAYECKUX HayK, TOLEeHT, HOBOypaIbCKHUi TEXHOIOrHYECKUH HHCTUTYT — (riman HanmoHansHoTO
HCCIIe0BaTeNbeKoro siaepHoro yHusepcurera «MUOW» (S. V. Lagutkin, PhD in Engineering, Associate Professor, Novouralsky
Technological Institute (branch of) National Research Nuclear University “MEPhI”)

0. P. Huxkumun, KaHOUOAT TEXHUYECKUX HAyK, JOLEHT, V)KeBCKHMII rocyZapCTBEHHBIH TEXHWYECKUII YHHBEPCHUTET MMEHHU
M. T. Kanamnukosa (Yu. R. Nikitin, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

MEXAHUYECKHUE U SJIEKTPUYECKUE JUATHOCTUYECKHUE ITAPAMETPHI DJIEKTPUYECKUX ITPUBOJIOB (Me-
chanical and Electric Diagnostic Parameters of Electric Drives). — C. 59-63.

Paccmampusaromes mexanuyeckue u daeKmpuieckue OUdSHOCMUYecKue napamempsl 3neKmpuiecko2o npusooa. Hccneoosana
C6A3b MeNCOY MEXAHUUECKUMU, DNeKMPULECKUMU OUACHOCMUYECKUMU NAPAMEMPAMU U MEXHUYECKUM COCMOSHUEM SNIeKMPUUECKO20
npueooa Ha npuMepe CmeHoa, COCMOAWE20 U3 ACUHXPOHHO20 Osueamens, My@meol u yepssaurno2o pedykmopa. Hccnedosanocy usme-
HeHue CheKmpa 6ubpOCKOpoCmuU U KOIQOUYUeHmMos 8elsIem-anaiu3a INeKmpuvecko20 moka Cmamopa npugood 6 pexrcume Xouo-
€Mo20 X004 U no0 HAZPY3KOU NPU OMCYMCMEUU U HAAUYUU 0eeKmOos: pacyeHmposka 3youamoi nepedayu u oucoaranc pomopa
osuzamers.

The paper considers the mechanical and electrical diagnostic parameters of the electric drive. The relationship is investigated
between mechanical, electrical diagnostic parameters and the technical condition of the electric drive as an example of the stand,
which consists of an induction motor, coupling and worm gear. We study the change in the vibration spectrum and the Wavelet
analysis coefficients of the electric current drive stator at idle and under load, in the absence and presence of defects: misalignment
and imbalance gear motor.

KroueBble ciioBa: 1MarHOCTHKA, SJICKTPUUECKUIT TIPUBOJ], aCHHXPOHHBII JBUTATENb, YEPBSIUHbIA PEIYKTOp, CIIEKTp BHOpaLnH,
3JIEKTPUYECKUM TOK, BEUBIIET-aHAIINS.

Keywords: diagnostics, electric drive, induction motor, worm gear, vibration spectrum, electric current, Wavelet analysis



YK 681.527.7

K. JI. Cmonb6os, maructpanr, VeBckuii rocy1apcTBeHHBII TexHu4yecknid yauBepcuter uMenn M. T. Kanamnukosa (K. L. Stol-
bov, Master’s Degree Student, Kalashnikov Izhevsk State Technical University)

0. P. Huxkumun, KaHOUOAT TEXHUYECKUX HAyK, JOLEHT, >KeBCKHMI TrocyZapCTBEHHBIH TEXHWYECKUH YHHBEPCUTET MMEHHU
M. T. Kanamnukosa (Yu. R. Nikitin, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

JUATHOCTUPOBAHHUE MOTOP-PEJYKTOPOB ITPOKATHOM JIMHAM CTAHA 250 (Diagnosis of gearmotors for roll-
ing mill line 250). — C. 64-69.

Paccmampusaemca  Oouacnocmuposanue momop-pedykmopog npoxamuoti aunuu cmauna 250 na ocnoge n02uKoO-
NuHeBUCMUYECKOl Mooenu. [Ipednosicennas mooensb KIOUAEn ONUCAHUE UCXOOHBIX TUHSBUCIIUYECKUX NePEeMEHHbIX U meXHuYe-
CKUX cOCMOoAnUl, 06a3 Npasui cucmemsvl He4emKo20 6618004 05 ONpedeNeHUs MeXHUYECKO20 COCMOAHUSL MOMOP-PeOYKMOopo8s.
Ilpeonosicen HOBbIIL UHMESPATLHBLI OUASHOCTNUYECKUIL NAPAMEMDP MOMOP-PedyKMopo8 — CyMMA aMAAUMYO 8UOPOYCKOpeHull O
uacmommnoeo ouanazona om 6,3 0o 1250 I'y 1/3-oxmasgnoeo ¢urempa.

The article considers diagnosis gearmotors of rolling mill line 250 on the basis of logical-linguistic model. The proposed model
includes the description of the source of linguistic variables and technical conditions database system of fuzzy inference rules for
determining the technical state of gearmotors. The new integral diagnostic parameter of gearmotors is proposed, namely the sum of
amplitudes of vibration acceleration for the frequency range from 6.3 to 1250 Hz of the 1/3-octave filter.

KroueBble cji0Ba: MOTOpP-peyKTOpPBI, BUOPALMH, IMaTHOCTUPOBAHHUE, JIOTHKO-THHIBUCTHYECKAst MOJIENb

Keywords: gearmotors, vibration, diagnosis, logical-linguistic model

V]IK 623.44

A. I'. Tapnaes, OAO «3aBon Ne 9», r. EkatepunOypr (4. G. Tarnaev, Deputy General Director, OJSC «The factory Ne9», Ekater-
inburg)

O BBIBOPE IIEPEJIATOYHOI'O UMCJIA IIPH ITIPOEKTMPOBAHMU KJIMHOBOI'O 3ATBOPA APTHJUIEPMIICKOIO
OPY 1M (Choice of gear ratio when designing a wedge breechblock for the artillery piece). — C. 69-73.

H3 ananuza eeomempuu KOHCMPYKYUU KIUHOBO20 3AME0PA 8bIBOOSAMCI 3A8UCUMOCTIU OJi NEPEOAMOUHO20 OMHOUEHUS, CEA3bl-
salowe20 nepemewjerue svlbpacvieamens u nepemeujenue kiuna. Iloxkasano, 4mo mMakcumaibHoe 3nHauenue nepedamoyHo20 OmHo-
WeHUs, 3a6UCAIe20 OM 2eoMempuu npoghuiell na308 6 KiuHe U KA3eHHUKe, cocmasisem iy =1,6, a eplO0p KOHCMPYKMUGHbIX NApa-

Mempo8 Mexanu3Ma 3ameopa no360sem OONOIHUMENbHO USMEHAMb nepedamoinoe omuouenue iy 6 npederax om 0,5 0o 4,0.

According to analysis of the wedge breechlock design, dependences are obtained for a gear ratio that links the displacements of
an extractor and wedge breechblock. It is shown, that the maximum value of the gear ratio depending on geometry of slot’s profiles
in a wedge breechblock and automatic cocking is i, = 1,6. Choosing the design data of the breechblock mechanism allows changing
the gear ratio i, additionally within limits from 0,5 to 4,0.

KroueBble c10Ba: apTHIUIEPUHCKOE OpPyAUE, KIMHOBOU 3aTBOP, IEPEIaTOYHOE OTHOLICHHE.

Keywords: artillery piece, wedge breechblock, gear ratio

YK 669.04:621. 746.393.001.2

B. JI. Tumogees, noxkTop TexHHMYECKHX HayK, mpodeccop, VkeBCKHil ToCylapCTBEHHBIH TEXHHYECKUH YHHUBEPCUTET UMEHHU
M. T. Kanamaukosa (V. L. Timofeyev, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

B. b. ®éoopos, xaHmumaT TEXHWYECKHX HAyK, NOIEHT, VKeBCKMH ToCyZapCTBEHHBIH TEXHUYECKHH YHHBEPCHTET HMEHH
M. T. Kanamnukosa (V. B. Fedorov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

A. B. Ioecpebosckuii, marucTpanTt, VKeBCKUH TocynapcTBeHHBIH TexHuueckuil yHuBepcuter mmenn M. T. Kamammunkosa
(4. V. Pogrebovsky, Master’s Degree Student, Kalashnikov Izhevsk State Technical University)

TEXHOJIOTUSA TTOJIYYEHUA BJIOYHBIX METAJUIMYECKUX CJIIMTKOB (Production technology of block metal
ingots). — C. 73-75.

Onucan npoyecc noayyenus Memaniiuyeckux CiumKos8 6e3 0cegoli 301Hbl ¢ MaKpo- u MUKpoOoeghekmamu.

The paper describes the process of metal ingot production without axial zone with macro and micro defects.

KnioueBble cj10Ba: MeTa/UIMUECKUH pacIliaB, pa3beMHasl H3JI0KHAIA C BHYTPECHHUMH BEPTUKAIBLHBIMU IIEPEropoaKaMu, 01o4-
HBII CIIUTOK, 3JIEKTPOIIIAKOBAs CBapKa.

Keywords: molten metal, releasable mold with internal vertical partitions, block ingot, electro-slag welding.

VK 621.9.07

E. C. Tpybaués, nokrop TexHudeckux Hayk, npodeccop, MactutyT Mexanuku VoI TY umenu M. T. Kanamnukosa (E. S. Trubachev,
DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University )

A. U. 3ybrosa, maructpant, Unctutyt mexannku Yok TY mmenn M. T. Kanammukosa (4. I Zubkova, Master’s Degree Student,
Kalashnikov Izhevsk State Technical University )

PACYET TEOMETPYU BUTKOB MHOI'O3AXO/IHOI'O YEPBSIKA, OBPA3OBAHHBIX TOPLIOBOI PE3LIOBOM I'OJIOBKOI
[TPU HETIPEPBIBHOM JIEJIEHUH (Geometry calculation for multi-thread worms threads formed by means of continuous
indexing face cutting head). — C. 76-78.

IIpeonodicen 6b1COKONPOU3BOOUMENLHBLIL MEMOO HAPE3AHUS MHOL03AXOOHBIX YEPBAKOS HENpepblGHbIM OeNleHUeM ¢ NOMOUbIO
mMopyosoil pe3yosoll 20106KuU. [ansl 0cHO8bL pacuema QopMupyemott 6UHMO60U NOBEPXHOCIU.

High-performance method of multi-thread worm cutting is proposed. The cutting process is realized by the face hob (face cutting
head) with a continuous indexing. Fundamentals of the generated worm surface calculation are given.

Ki1toueBble €j10Ba: MHOT03aXO/JHBII YepBsIK, HAPE3aHHE BUTKOB, PE3L0BAas FOJIOBKA.

Keywords: multi-thread worm, thread cutting, face cutting head.

YK 621.8-1/-9
E. C. Tpybaués, noxkrop TeXHUYECKUX Hayk, MxeBckuil rocyjapcTBeHHbI TexHudeckuil yausepcuter uMenu M. T. Kanannu-
koBa (E. S. Trubachev, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University )



A. C. Ky3neyos, kKaHIuaT TEXHUUECKUX HayK, VkeBckui rocylapCcTBEHHBIN TexHHUeckuil yHuBepcurer umenu M. T. Kanam-
HukoBa (4. S. Kuznetsov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

B. 0. Ily3an06, KaHOUIAT TEXHUYECKUX HayK, VIKeBCKUI rocyqapcTBEHHbIN TexHU4Yeckuil yHuBepcuteT uMeHun M. T. Kanmam-
nukoBa (V. Yu. Puzanov, PhD in Engineering, Kalashnikov Izhevsk State Technical University)

YEPBSTYHBIN PEJYKTOP HOBOI'O BUJIA (New type of worm gearbox). — C. 79-82.

TIpedcmagnenvl pe3ynvbmamsl NPOEKMUPOBAHUS U UCHBIMAHUI HEOPMOLOHANLHO20 MANCENIOHASPYHCEHHO20 HUSKOCKOPOCHO20
uepesiuHo20 pedykmopa. J{ano cpagHerue ¢ Opmo2oHALbHbIM AHAOSOM.

The paper presents the results of designing and testing the non-orthogonal heavy-loaded low-speed worm gearbox. Comparison
with its orthogonal analog is given.

KroueBble cj10Ba: 4epBSIUHBII PELyKTOpP, BEIOOP ITapaMeTPOB, OLIEHKA HArPy>KEHHOCTH.

Keywords: worm gearbox, choice of parameters, load state evaluation.

VIK 681.513.1

A. H. llenvnaxos, XKaHIUIAT TEXHUUECKUX HayK, NOUEHT, BorkuHckmit ¢umman WxI'TY wmmenn M. T. Kanamawmkosa
(4. N. Shelpyakov, PhD in Engineering, Associate Professor, Votkinsk Branch of Kalashnikov Izhevsk State Technical University)

UMHUTAIIMOHHOE  MOJEJIMPOBAHUE  TIPOIIECCA  PEI'YJIMPOBAHUSA  YPOBHA  XUAKOCTU B
HAKOITUTEJILHOI EMKOCTH CEITAPATOPA (Simulation of the process of liquid level control in the separator storage
tank). — C. 82-86.

IIpedcmasnena peanuzayus Memooa UMUMAYUOHHO20 MOOEIUPOSAHUS NPOYECCa Pe2yIUPOSAHUL YPOBHS HCUOKOCU 6 HAKONU-
MeNbHOU eMKOCHU 2A30HCUOKOCHIHO20 CENapamop, UCHOIb308aHHO20 NPU e20 npoekmuposanuu. Paccmompena cxema cenapamopa,
ocobenHocmu e2o pabomul u npobaemvl npoekmuposarus. Ilpednodcen areopumm MoOeIUposanus npoyecca pabomsl cenapamopa
C pe2ynuposanuem yposHs npu NOMOWU Mpexno3uyUOHHO20 Pe2yIsmopd, Ha OCHO8e KOMOPO20 pa3pabomana npocpamma Mooeu-
posanus ¢ cpede DELPHY. Ilokazansl Hekomopvle pe3yivmanmvl UCCIe008aHUs NAPAMEMPO8 U PEHCUMO8 pabomvl cenapamopad,
nonyyenHvle ¢ NpUMeHeHuem papabomanHol npoepammoi.

The paper presents implementation of the simulation method for the process of liquid level control for the storage tank of a gas-
liquid separator used in its design. The separator scheme, its operating features and design problems are considered. The algorithm
is proposed for the separator operating process simulation with controlling the liquid level by a three-position controller, on its
basis the simulation program in DELPHI was developed. Some investigation results are shown for parameters and modes of separa-
tor operation obtained by the developed program.

KiioueBble ciioBa: MOJEINPOBAHKE, MPOLIECC PETYIUPOBAHKS YPOBHS XKUJIKOCTH, Fa30’KUAKOCTHBIN cernaparop, ajJroput™ Mo-
JIeTTMPOBaHUS Ipoliecca paboThI cemapaTopa, TPEXIIO3UIIMOHHBIH KOHTPOILIEp, MporpaMMa Mozaenuposanus B cpene DELPHI.

Keywords: simulation, process of liquid level control, gas-liquid separator, simulation algorithm of the separator operating proc-
ess, three-position controller, DELPHI simulation program.

VK 621.923.01

C. A. lunses, NOKTOp TEeXHUYECKUX HAyK, V>KeBCKMI rocynapcTBeHHbIM TexHH4Yeckuil yHuBepcuteT mmenu M. T. Kamam-
uukoBa (S. A. Shilyaev, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

PA3PABOTKA CXEMBI IIPOLIECCA OBPABOTKU BYHTOBO1 ITPOBOJIOKK HA YCTPOVICTBE POTALIMOHHOI'O
JIEHTOYHOI'O OXBATBIBAIOHIETO HNIJIMO®OBAHUS (Development of the scheme of wire processing by rotary belt
enveloping grinding). — C. 86-89.

B pabome npedcmasnena cxema npoyecca 06pabomxu 6yHmMo8oU nPogoIOKU HA YCMPOUICMEe POMAYUOHHO20 IEHMOYHO20 0X6d-
muleaioujeco winugposanus. B npeonacaemoli cxeme npoyecca ¢ y4emom KOHCMPYKMUBHBIX 0COOeHHOCmel 000py006aHUs 6blOesi-
10MCsL OCHOBHbIE NOOCUCHIEMbl — KUHEMATNUYECKAsl, OUHAMUYECKAs. U MEeNIOPUIUYeCKasl.

The paper presents the scheme of processing the wire by rotary belt enveloping grinding. With account of structural features of
the equipment, main subsystems are outlined within the proposed scheme: kinematic, dynamic and thermophysical.

KiioueBble ci10Ba: MalIMHOCTPOCHHUE, NITH(OBaHKE, a0pa3HBHAs JICHTA, MATEMAaTHYECKOE MOJICIMPOBaHHE.

Keywords: mechanical engineering, grinding, grinding belt, mathematic modeling.

YK 004.896

A. B. l]ensamckuii, TOKTOp TEXHHYECKHX HayK, rnpodeccop, VDKeBCKUH rocyaapCTBEHHBIH TEXHUUECKUI YHHUBEPCHTET MMEHHU
M. T. Kanamnukosa (4. V. Shchenyatsky, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

B. B. Cunuyvina, KaHAUOAT TEXHUYECKUX HayK, M>keBCKuii rocyiapcTBeHHBIN TexHU4YecKknuil yHuBepcuteT umenu M. T. Kanam-
uukoBa (V. V. Sinitsyna, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

PA3PABOTKA MUHTEJJIEKTYAJIbHOW CUCTEMBI ITOAAEPKKU ITPUHATHS PELLIEHNS HA OCHOBE HEYETKOM
JIOTHKHU JIUIS BBIBOPA CIIOCOBA CBOPKM COEJIMHEHMI C HATSITOM (Development of intelligent decision support
system for selection of interference fit assembly method based on fuzzy approach). — C. 90-95.

B oannoii cmamve paccmompena modenv cucmemvl HewemKou 102uku 01 8b1O0pa cnocoba cOOpKuU CoeOUHeHull ¢ HAMA2OM.
IIpuseden npumep aneopummusayuy u pewenus 3a0avu esloopa cnocoba coopku, omeeuaioujeco mpebosaHuAM Kauecmed u npous-
600UMENLHOCIU COOPKU COCOUHEHUS C HAMAZOM U NO3BONAIOWE20 POPMATUZ06AMb OEAMENLHOCHb KOHCMPYKMOPA UlU MeXHON02a.
Ipeonoxcena knaccugpukayus KOHCMPYKMOPCKUX U MEXHOIOSUUECKUX NAPAMEMPOs, 6IUAIWUX HA 6b1O0Op Memooa coopku. IIpose-
0eno pauxcuposanue dmux napamempos. Paspabomana 6asza 3snanuii u mooensb cucmemsvl HeYemKoU J02UKU N0 8blOOpY cnocoda
CcOOpKU COeOUHEHUTI C HAMSAZOM.

In this paper the model of pressure couplings assembly method selection is developed using fuzzy logic technique. A systematic
approach to assembly method selection problem is proposed. Example of assembly method selection problem algorithmization and
solution is considered. Classification of design and process parameters that affect the assembly method selection is proposed. The
parameters are ranked. Knowledge base and model of system for selection of interference fit assembly method are developed.

KiroueBble c1oBa: coeJMHEHUE C HATATOM, MeTOJ COOPKH, HeueTKas JOoruKa, 6a3a 3HaHUH, KOHCTPYKTHBHBIE M TEXHOJIOTHYE-
CKHE MapaMeTphl.

Keywords: pressure joint, assembly method, fuzzy logic, knowledge base, design and process parameters.



N3MEPUTEJIBHASI TEXHUKA

VK 620.17:658.56

E. A. bensesa, acnupant, M>xeBckuid rocyJapcTBEHHbIN TexHUUecKui yHuBepcuteT uMeHd M. T. Kanamnukosa (£.4. Belyaeva,
Post-graduate, Kalashnikov Izhevsk State Technical University)

B. B. Mypaeves, NOKTOp TEXHHUYECKHX HayK, mpodeccop, MkeBCKMid TocyIapCTBEHHBIH TEXHHUYECKHH YHHBEPCHTET MMEHH
M. T. Kanamnukosa (V. V. Muravyev, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

BIIMSIHUE IEPEMEHHOI CHHYCONAAIBHOM COCTaBIISIONIEH Ty IbCHPYIOIIETO HAPSHKSHUS IPH OKCHAUPOBAHUN 00BEMHO-TIOPHCTHIX
aHOJIOB TAHTAJIOBBIX KOHJIEHCATOPOB Ha dnekTpuyeckue napamerpsl (Influence of alternating sine-wave component of ripple volt-
age during tantalum capacitor porous anode oxide formation on the quality of tantalum capacitors anodes and slugs). —
C. 96-102.

C nomoww1o dKCnepUMEHmManbHbvlx Memooo8 NPoeedeHsbl UCCIe008AHUSA GIUAHUA NEPEMEHHOU CUHYCOUOANbHOU COCMAgaAoulel
NYIbCUPYIOU20 HANPANHCEHUSA NPU OKCUOUPOBAHUU OOBEMHO-NOPUCBIX AHOO08 MAHMANOBLIX KOHOEHCAMOPO8 HA KAYeCmB0 AH0008,
INeKMpU1ecKue napamempsl U COCMOosHUE CeKYUll MAHMAI08020 KOHOEHCAMOpa NOCMOSAHHOU eMKOCHIU.

Experimental investigations have been performed regarding the influence of alternating sine-wave component of ripple voltage
during tantalum capacitor porous anode oxide formation on the quality of anodes, electrical parameters and state of sections of tan-
talum fixed capacitor.

KiioueBble cj10Ba: TaHTaJIOBbIE KOHACHCATOPHI; 00BEMHO-TIOPUCTHIIT aHOJT; OKCHANPOBAHHKE; My IbCHPYIOIEee HAPsDKEHUE.

Keywords: alternating sine-wave component of ripple voltage, quality, porous anode, oxide formation, slug, tantalum capacitor
Tantalum solid-electrolyte chip-capacitors, field-performance data, rejects.

VIK 517.958

A. C. I'vwyun, acnmpant, YalikoBckuii TexHomorndeckuit nHCTUTYT (pumain) Yk’ TY nmenu M. T. Kananmmukosa (4.S. Gush-
chin, Post-graduate, Tchaikovsky Technological Institute, (branch of) Kalashnikov Izhevsk State Technical University)

METOJIMKA SKCIIEPUMEHTAJIBHOIO MCCJIEJOBAHUS IIOIEPEYHO-YIJIOBBIX KOJIEBAHUM KY30BA
ABTOMOBWJIA (Experimental determination of cross-angular vibration of car body). — C. 102—105.

Paspabomana memoouxa u sxcnepumMenmanbHas yCmaHoska O OnpeoeneHuss NONepetuHo-y2i08blx KoieOanull Ky308a agmomo-
ouns. DKCNepuMeHmanbHas YCmanoeKa No360aem Usyuams maxkue dKCHIYAmAyuoHHble C80UCMBA agmMoMoOUns, KaxK NideHOCHIb
X00a, yCmou4ueocms, a maxice OYyeHUms MmoyHOCHb MameMamuyeckux mooeieti Koiebanuti Ky306a agmomoouns.

The technique and experimental stand have been developed to determine the cross-angular vibrations of the car body. The ex-
perimental stand allows studying such performance characteristics of the car as smoothness, stability, as well as the ability to assess
the adequacy of mathematical models of the car body.

KnroueBrble ciioBa: koneGaHUsl aBTOMOOMIIS, SKCIIEPUMEHTAIbHAsI YCTaHOBKA.

Keywords: vibrations of the car, experimental stand.

V]IK 623.593

C. @. E2opos, KaHIUAT TEXHHYECKUX HayK, goueHT, MuctutyT Mexanuku YpO PAH (S. F. Egorov, PhD in Engineering, Asso-
ciate Professor, Institute of Mechanics, Ural Branch RAS, Izhevsk)

U. B. Kopobeiinuxosa, KaHAUIAT TEXHUIECKUX HAYyK, AOIEHT, V>KeBCKHIA TOCYyTapCTBEHHBINH TEXHHYECKHH YHHBEPCUTET NMEHH
M. T. KanamnukoBa (I. V. Korobeynikova, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical Univer-
sity)

[IOBBIIEHUE TOYHOCTU AKYCTHMYECKOM MHUIIEHM 3A CYET MCIIOJBL30BAHUS B3BELIEHHBIX
MOMEHTOB BPEMEHMU (Increasing the accuracy of acoustic target by applying weighted timepoints ). —C. 105-108.

IIpusedenvl pesyrbmanmvl IKCHEPUMEHMATLHBIX UCCIEO0BANUN NPUMEHEHUS B36CULEHHBIX MOMEHMO8 BPeMeny OJid NOSbIUEHUs
MOYHOCTNU BbIYUCTIEHUS MOYKYU NONAOAHUA 8 AKYCmuyecKol muwenu. ITokasana 3a8ucumocms amnaunyobl U OTUmMenbHOCmu QpoH-
MO8 CUSHANI08 C AKYCMUYECKUX OAMYUKO8 OM NPOCMPAHCIMBEHHOU OPUEHMAYUU Nbe30KPUCMATILA OAMYUKA, GbIAGIEH ONIMUMATbHBLIL
KO3 puyuenm 636euteHHo20 pemeHu O 038VYK0BOU AKYCMUYECKOU MUUEHU.

The paper presents the results of pilot studies of applying the weighted timepoints to increase the calculation accuracy for a
point of hit in an acoustic target. Dependence is shown for the amplitude and duration of fronts of signals from acoustic sensors on
spatial orientation of a piezocrystal of the sensor, the optimum coefficient of the weighed time for a subsonic acoustic target is re-
vealed.

KiioueBble cjIoBa: aKycTH4eCKas MUILCHb, aKyCTHYECKMIl JaTYMK, MOMEHT BPEMEHHM, IOIPEIIHOCT.

Keywords: acoustic target, acoustic sensor, timepoint, error.

YK 621.39.052

H. 3. Knumos, MOKTOp TEXHHUYECKHX HayK, npodeccop, MkeBckuil TocyqapcTBEHHBIH TEXHHYECKHH YHHBEPCHUTET HMEHH
M. T. Kanamnukosa (. Z. Klimov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

A. JI. Hluwkun, OO0 «Bropas naboparopust», (4. L. Shishkin, “The second laboratory” Ltd)

OIITUMAJIbHAS ®UJIbTPALIMSA JUCKPETHBIX COOBLIEHMM B CUCTEMAX IIEPEJAYM JIAHHBIX 11O
OJIEKTPOCETSIM (Optimum filtering of discrete signals in power line communication). — C. 108—112.

B cmamve npedcmasnena mooenv cucmemul c6:3u HO dNEKMPOCEMAM 6 NPOCMPAHCHIEE COCMOAHULL, NPEON0ICeHa MOOeNb ONMuU-
MAnbHO20 NPUEMHUKA OUCKPEMHBIX CO0OUjeHUll U NpUuBedeHsl pe3yibmamsl pabomsl MOOeIU ONMUMATLHO20 NPUEMHUKA 6 CUCHeMe
nepeoauu OaHHIX NO PA36emeeHHbIM INEKMPOCEMM.

This paper describes a design of the power line communication model and the model of optimal discrete receiver in the state
space. Simulation results of designed models performance are presented for case of data transmission through branched power line.

KroueBble cjioBa: nepeadya JaHHBIX 110 JJIEKTPOCETSIM, MOJIEIIb B IPOCTPAHCTBE COCTOSTHUH, GpuiabTp Kanmana.

Keywords: power line communication, state space model, Kalman filter.



YK 620.17:658.56

B. A. Kysneyoea, acnupaHt, lxeBckuil rocyqapcTBeHHbIM TexHuueckuil yHuBepcurer umeHu M. T. Kanamnukosa
(V. A. Kuznetsova, Post-graduate, Kalashnikov Izhevsk State Technical University )

B. B. Mypasves, TOKTOp TEXHHYECKHX HayK, mpodeccop, VDKeBCKHi rocyaapCTBEHHBIH TEXHHYECKUH YHHBEPCHUTET MMEHH
M. T. Kanamaukosa (V. V. Muravyov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University )

BJIUSAHHUE KAYECTBA KOPIIYCA OKCHJIHO-IIOJYIIPOBOAHUKOBBIX TAHTAJIOBBIX YMHII-
KOHAEHCATOPOB HA DKCIINIYATAIIUOHHBIE ITAPAMETPBI (Influence of quality of solid tantalum chip capaci-
tors body on performance data). — C. 112-115.

IIposedeno uccnedosanue 6 NPOU3BOOCNEEHHBIX YCIOBUAX GIUAHUA KAYECMBA KOPNYCA OKCUOHO-NONYNPOBOOHUKOBLIX MAHMANL0-
6bIX UUN-KOHOEHCAMOPO8 HA IKCHIYAMAYUOHHbIE NAPAMEMPbL: eMKOCHb, MAHSEHC Yend OUINEKMPUYecKUx nomeps, moxK ymeuxi,
nonnoe conpomuenerue.

Investigations have been performed in production environment regarding the influence of solid tantalum chip capacitors body
quality on performance data: capacitance, dissipation factor, leakage current, and impedance.

KnrodeBble c10Ba: TAaHTAIOBBIE OKCHIHO-TIONYIIPOBOJHUKOBBIE YHIT-KOH/EHCATOPEI, KOPIYC, 3TEKTPHUECKUE XapPaKTEPUCTUKH.

Keywords: tantalum chip capacitors, body, performance data.

VK 622.1:528.022.61

I'. B. Munos3opos, NOKTOp TEXHHYECKUX HAyK, mpodeccop, YAMYpPTCKUi rocyaapcTBeHHbI yHuBepcuter (G. V. Milovzorov,
DSc in Engineering, Professor, Udmurt State University )

J. I'. Munogzopos, KaHAUIAT TEXHUYECKUX HAYK, TOLCHT, Y PUMCKHUi rocy 1apCTBEHHbIH aBHAIIMOHHbIH TEXHUUECKUI yHUBEPCH-
teT (D. G. Milovzorov, PhD in Engineering, Associate Professor, Ufa State Aviation Technical University )

T. A. PeOvkuna, CTapIiii mpenoaaBaTeinb, V>keBCKUil ToCyJapcTBEHHBIH TeXHHYeCKni yHIBepcuTeT uMeHd M. T. Kanamankosa
(T. A. Redkina, Senior Lecturer, Kalashnikov Izhevsk State Technical University )

P. P. Caopymounos, OAO «HII® «I'eodusuxarn, Ya (R. R. Sadrutdinov, OJSC “NPF “Geophysics”, Ufa )

OCOBEHHOCTU IIOCTPOEHUSA U KAJIMBPOBKU WHKJIMHOMETPUYECKUX CucTEM C ®EPPO30OHIOBbLIMU
JATUNKAMU (Features of development and calibration of inclinometric systems with ferroprobe sensors). — C. 115-119.

Paccmompena cmpykmypa co8pemeHHbIX UHKTUHOMEMPUYECKUX CUCTEM C (YepPO3OHO0BbIMU U AKCENEPOMEMPUYECKUMU OAMYU-
Kamu, npeocmasiensl aHarumudeckue 6blpajicenis UsMEPIeMblx npoexyutl HeKoIuHeapHvlx 6ekmopos G, H u npueedenv mame-
Mamuyeckue Mooenu onpedenets yeanos npoCmpancmeeHHol OpueHmayuy mpaekmopuu cKeaxcun. Boisenenvi ocobennocmu kanuo-
POBOUHBIX ONepayull UHKIUHOMEMPUYECKUX CUCIEM NO OMHOWEHUIO K (DeppO30HO08bIM OAMUUKAM, NPEONIOHCEHbl MEMOOUUecKue u
mexHono2uYecKue peuenus. Kambposku, obecneuusarouue NOSLIUEHHYIO 00CHOBEPHOCTL ONpeOeNeHUsi KOHCIMAHM U MOYHOCHIb
onpeoenenus UCKOMbIX Y208.

The paper considers the structure of modern inclinometer systems with ferroprobe and accelerometric sensors. Analytic relations
of measured projections of non-collinear vectors G, H are presented. Mathematical models are given for determining the angles of
space orientation of well trajectories. Features of inclinometric systems calibration with regards to ferroprobe sensors are revealed.
Methodical and production solutions for calibration are proposed, providing the increased validity of constants determination and
the accuracy of defining the angles to be found.

KnioueBble c0Ba: CIIOHTaHHAs KOHAEHCAIMs, HEOONBIION arioMepar, ObIcTpasl KOAryJIsius, MOJEINPOBaHHE, JOITYCTHMBIH
KJIacTep.

Keywords: homogeneous condensation, small agglomerates, fast coagulation, modeling, critical cluster.

YJK 6-022.532

A. HU. Ilonumaesa, MarucTpant, VDKeBCckMH ToCyaapcTBEHHBIH TexHM4Yeckud yHuBepcurer umenn M. T. Kanamraukosa
(4. I Politaeva, Master’s Degree Student, Kalashnikov Izhevsk State Technical University)

I U. *lkosres, MOKTOpP TEXHWYECKUX HayK, mpodeccop, MkeBCKMid rocyqapCTBEHHBI TEXHHYECKUH YHHBEPCUTET UMEHHU
M. T. Kanamnukosa (G. I Yakovlev, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

A. B. Hlaiibadyinuna, acriupanT, VKeBCKHH TocynapCTBEHHBIH TexHHueckuil yHmBepcuteT mMmeHn M. T. Kamammwnkosa
(4. V. Shaybadullina, Post-graduate, Kalashnikov Izhevsk State Technical University)

A. @. I'opouna, actiupant, VbkeBCkuid rocynapcTBeHHbIH TexHudeckui yHuBepeuret umenn M. T. Kanamnukosa (4. F. Gordina,
Post-graduate, Kalashnikov Izhevsk State Technical University)

HUCCJIEJOBAHUE BOJIHBIX CYCIEH3UII MHOIOCJIOMHBIX YIJIEPOJHBIX HAHOTPYBOK, [TIPUMEHSEMBIX
41 MOAUDOUKALIM KOMITO3ULIMOHHBIX MATEPUAJIOB (Studying the aqueous suspensions of multiwalled carbon
nanotubes used for modification of composite materials). — C. 120-125.

B oannoii pabome uccredosana ycmouuusocmes 800HbIX CYCHEH3Ul MHO20CIOUHbIX Yenepoousix nanompybox (MYHT) c ucnons-
308aHUeM MEMO008 PUUKO-XUMUYecKo2o ananusa. Ilpu yeenuuenuu epemenu OUcnepeuposaniis NPOUCX0OUn CHUdMCeHUe Kavecmed
cychensuu. Ycmanoseneno onmumanvioe epems oucnepeuposanus cycnenzuu MYHT ¢ pomopnom eomoeenusamope. Pesynomambl
QUBUKO-XUMULECKUX UCCTe008ANUTI NOOMBEPIHCOEHBL IKCHEPUMEHMANLHO NPU U320MOGNeHUU 2Uuncogblx uzdeauil. Tlpu smom obpas-
ybl, Mooupuyuposannvie cycnensueii MYHT, oucnepeuposannoii 6 meuenue 2 4acos, NOKA3au yeeaudeHue npouHoCmu Ha useub u
na cocamue na 40 u 48 % coomeemcmeenno, 6 mo pema kax obpasyvi, moouguyuposannsie cycnenzueti MYHT, oucnepeuposan-
Hotl 6 meuenue 10 uacos, nokasanu ymenvuieHue nPOYHOCMU HA U32Ub U HA cocamue No CPABHEHUIO0 ¢ KOHMPOIbHLIMU 00PA3YAMU.

In this paper, the stability of aqueous suspensions of multiwalled carbon nanotubes (MWCNTs) has been studied using the meth-
ods of physical-chemical analysis. The dispersion time being increased, the quality of the suspension decreases. The optimum disper-
sion time of MWCNT suspension in a rotary homogenizer has been found. The results of the physical and chemical studies has been
confirmed experimentally in the manufacture of gypsum products. The samples modified with MWCNT suspension dispersed for 2
hours shows an increase in flexural and compressive strength by 40 % and 48 %, respectively, whereas the samples modified with
MWCNT suspension dispersed for 10 hours show a decrease in flexural and compressive strength in comparison with the control
sample.

KnrodeBbie cJi0Ba: MHOTOCIOWHBIE YTJIEPOJHBIE HAHOTPYOKH, AWCIEPTHPOBAaHME, CYCHEH3HH, MHKpOCTpykTypa, MK-
CIEKTPaIBHBIN aHaIN3, T} epeHIanbHO-CKaHNPYIOMas KOIOPUMETPHSL.



Keywords: multiwalled carbon nanotubes, dispergation, suspensions, microstructure, IR-spectral analysis, differential scanning
calorimetry.

YJK 621.391

O. B. Ilonomapesa, KaHAUIAT TEXHUUECKUX HAYK, JOUEHT, V>keBCKHUI TOCY1apCTBEHHBIN TEXHMUYECKHI YHUBEPCUTET UMEHU M.
T. Kanamaukosa (O. V. Ponomareva, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University )

A. B. Ilonomapes, xanauaaT ’KOHOMHUUECKUX HAyK, pyKOBOJUTENb anmapara LlenTpanpnas m3buparenbaas KOMUCCUS Y IMypT-
ckoit PecrryOmmku, VskeBcknil rocynapcTBeHHbIH TexHudeckuid yauBepcurer nmenu M. T. Kanamaukosa (4. V. Ponomarev, PhD in
Economics, Chief of staff of Central Election Commission of Udmurt Republic)

B. A. Ilonomapes, NOKTOp TEXHUYECKHX HayK, Ipodeccop, MkeBCkuil rocyapCTBEHHBIH TEXHWYECKHH YHHBEPCHTET MMEHHU
M. T. Kanamnukosa (V. A. Ponomarev, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

U3MEPEHHME CKOJIB3ALIEI'O B3BEIIEHHOI'O SHEPIETHMYECKOI'O JUMCKPETHO-BPEMEHHOI'O CIIEKTPA
TOHAJIBHBIX KOMITIOHEHT (Measurement of sliding weighted energy discrete-time spectrum of tonal components). —
C. 126-132.

Hccnedosanvt memoobl u aneopummsl UsMepeHus CKOMb3AUe20 B38EUEHHO20 IHEPLeMUYecKoe0 OUCKPEMHO-8PEeMEHHO20 CNeK-
mpa 2apMOHUYEeCKUX KOMROHEHM HA KOHeuHwblX unmepeanax. [Ipusedenst pe3ynomansl meopemuyeckux u IKCHePUMEHMATbHbIX UC-
C1e006aHUI KOCBEHHBIX CNEKMPATIbHBIX USMEPEHUL XAPAKMEPUCUK MOHANLHBIX KOMIOHEHN.

Methods and algorithms of measurement of sliding weighted energy discrete-time spectrum of harmonic components on finite in-
tervals have been investigated. The results of theoretical and experimental research of indirect spectral measurements of tonal com-
ponent characteristics are presented.

KntoueBble c10Ba: IUCKPETHBIN CUTHAJ, KOHEYHBII HHTEPBAJI, CKOJIB3SIIIE CIIEKTPAIbHBIC H3MEPEHNUS, TapaMeTPHICCKHIE JHC-
KpETHbIE SKCIOHEHINAIbHBIE (DyHKINN, THBAPUAHTHOCTb.

Keywords: discrete signal, finite interval, sliding spectral measurements, parametric discrete exponential functions, invariance.

YK 621.391

O. B. Ilonomapesa, kannunaT TEXHHYECKUX HAYK, JIOLEHT, VXKEBCKMH roCyIapCTBEHHBIH TEXHWYECKHH YHHBEPCHTET MMEHHU
M. T. Kanamnukosa (O. V. Ponomareva, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

W3MEPEHME BPEMEHHBIX CIIEKTPOB JUCKPETHBIX CUI'HAJIOB METOJAOM MOJAN®UIIMPOBAHHOI'O
[APAMETPUYECKOI'O AMCKPETHOI'O ITPEOBPA3OBAHUS ®YPLE (Measurement of the time spectrum of discrete
signals by modified parametric discrete Fourier transform). — C. 132—138.

TIpeonooicerno mooupuyuposannoe napamempuyeckoe OUcKkpemuoe npeobpasosarue Pypve sk OCCMAHOBNEHUS 3HAUEHUT He-
NPEPLIBHbIX OUCKPEMHbIX CUSHAN08. Paspaboman memoo 60ccmanoeienus 3HaUeHUll BPEMEHHbIX CHEKMPO8 OUCKPEMHBIX CUSHATO08
Ha 6aze nPeodsodNCeHH020 NPeodPA306aHUs U NOKA3ZAHO, YMO NPEOLONCEHHBLIL Memod 00aaaem psaoom npeumyujecms nepeo cyuje-
CMBYIOWUMU MEMOOAMU.

We propose a modified parametric discrete Fourier transform to restore the values of continuous discrete signals. We developed
a method for restoring values of time spectrum of discrete signals, based on the proposed transformation, and we showed that the
proposed method has several advantages over the existing methods.

KitoueBble c10Ba: JUCKPETHBIH CUTHAN, KOHCYHBIII HHTEPBAJI, MAPAMETPUUCCKUE AUCKPETHBIC SKCIIOHEHIMATIbHBIC (YHKIHH,
napaMeTpU4ecKkoe TUCKpeTHOe mpeodpasoBanne Oypbe, MOIH(HIHPOBAHHOE MAPAMETPUUECKOE JUCKPETHOE MpeobpasoBaHue Dy-
pbe.

Keywords: discrete signal, finite interval, parametric discrete exponential functions, parametric discrete Fourier transform, modi-
fied parametric discrete Fourier transform.

VK 622.1:528.022.61

T. A. Peovkuna, cTapiuil mpenogasateins, VbkeBckuil rocyjapcTBeHHbIN TexHuYeckuil yHuBepeuteT umenu M. T. Kanamaukosa
(T. A. Redkina, Senior Lecturer, Kalashnikov Izhevsk State Technical University )

/. I'. Munossopos, KaHAUIAT TEXHUIECKUX HAYK, JIOUEHT, Y PUMCKHUI1 TOCYJapCTBEHHBI aBUAIMOHHBIN TEXHUIECKUI YHHUBEPCH-
teT (D. G. Milovzorov, PhD in Engineering, Associate Professor, Ufa State Aviation Technical University )

P. P. Caopymounos, renepansusiii qupextop, OAO «HII® «eopmsukay (1. Yda) (R. R. Sadrutdinov, Director General, OJSC
“NPF “Geophysics”, Ufa )

E. C. Mopo3osa, crapimmii mpernoaaBateib, Y QUMCKHI roCy1apCTBEHHbIH aBUAIMOHHBIN TeXHUYecKui yHuBepcutert (E. S. Mo-
rozova, Senior Lecturer, Ufa State Aviation Technical University )

METOA  UTEPALIMOHHOI'O BAPBMPOBAHHA KOHCTAHT B  TPEXKOMIIOHEHTHBIX BEKTOPHO-
U3MEPUTEJIBHBIX TIPEOBPA3OBATEJIAAX (Method of iterative variation of constants in three-component vector-
measuring transducers ). — C. 138-143.

Paccmompenvi mpexxomnonenmuvie 6eKmopHo-usmepumenvHoie npeobpasosameny u MemoouKa aieoOpummuieckol Koppekyuu
UX UHCMPYMEHMAIbHBIX NOZPEUHOCHIeN, ONPeoeaeMblX KOHCMAHMAMU, XapaKmepusylowumu KOHKPemHoe RpOCMpPancmeeHHoe
NO3UYUOHUPOBAHUE USMEPUMENbHLIX npeobpasosameneti 8 kopnyce npubopa. IIpeonodicena memoouxa ymouneHus YUCIeHHbIX 3HaA-
YeHUll KOHCMAHmM, OnpeoensiemMblX Ha dMAnax KambposKu nymem ux umepayuoHHO20 6apbUPOBAHUS 8 COOMEEMCMEUU C HAYYHO
060CHOBAHHBIMU KPUTHEPUAMU.

The paper considers three-component vector-measuring transducers and methods of algorithmic correction of their instrumental
errors, defined by constants that characterize a particular spatial positioning of the transducers in the unit casing. The technique is
offered for refining the numerical values of constants defined at calibration stages by their iterative variation according to scientifi-
cally based criteria.

KnioueBble cj10Ba: BEKTOPHO-N3MEPHUTEIBHBIC IIPE0OPa30BaTEIH, HTEPAIOHHBIH METO/.

Keywords: vector-measuring transducers, iterative method



YK 62-503.56

B. A. Tenenes, noxkrop pu3uKo-mMaTeMaTHYECKUX Hayk, npodeccop, MkeBckuil rocy1apcTBEHHbBIH TEXHHYECKUH YHUBEPCUTET
nmenn M. T. Kanamnukosa (V. A. Tenenev, DSc (Physics and Mathematics), Professor, Kalashnikov Izhevsk State Technical Uni-
versity)

E. B. Bemuanun, kanauaat GU3NKO-MaTeMaTHIECKUX HAayK, V>KEeBCKHI TOCYAapCTBEHHBI TEXHHYECKUH YHUBEPCUTET HIMEHH M.
T. Kanamuukosa (E. V. Vetchanin, PhD (Physics and Mathematics), Kalashnikov Izhevsk State Technical University)

JI. @. Unaremounos, acnupant, VxeBCKuii TocyIapcTBeHHBIH TexHnYeckui yHuBepcuret uMenn M. T. Kanammmukosa (L. F. Ila-
letdinov, Post-graduate, Kalashnikov Izhevsk State Technical University)

AIIIIPOKCUMALIMSL VIIPABJIEHUS [BWXEHUEM B JXUJKOCTHU TEJIA C BHHTOBOW CUMMETPHUEN C
BHYTPEHHUMU POTOPAMU (Approximation of controlling the motion through the liquid for the body with helical sym-
metry and with internal rotors). — C. 143-147.

Paccmampueaemces 3a0aya ynpaenenus npocmpanHcmeeHHviM 08UNCEHUEM YCmMPOUicmea 6e3 eHeuwHux ogudxcumeneli u3 0OHou
MOYKU 8 OpY2YI0 6 UOedNbHOU HCUOKOCTU. Yempoticmeo npedcmasisiem coOoll cucmemy, COCMOAWYI0 U3 GHeuHell HcecmKol 060-
JI0YKY, 0bnadaroweli BUHMOBON cuMMempuell, U mpex pomopos, YCMAaHO8IeHHbIX 6HYMPU 00010UKU.

The problem of controlling the spatial motion of a device through an ideal fluid is considered. The device has no external loco-
motors and consists of a rigid shell with helical symmetry and three rotors mounted inside the shell.

KnroueBble cji0Ba: naeanbHas )KUAKOCTh, YIPaBICHUE, HHEPLUOUIHBIE POOOTHIL.

Keywords: ideal fluid, control, inertia robots.

YK 004.032.26

M. Xopeam, KaHAUAT TESXHUYECKUX HAYK, VIHCTUTYT MPUKIAAHON MEXaHUKH H MEXAaTPOHUKU MalIMHOCTPOUTEIBLHOTO (aKyibTe-
Ta CI0BaIKOrO TEXHHYECKOTO YHHBepcuTera, bpartucnasa (D. Horvath, PhD in Engineering, Institute of Applied Mechanics and
Mechatronics, Faculty of Mechanical Engineering of the Slovak University of Technology in Bratislava)

MATEMATHYECKASI MOJEJIb HEMPOHA, IIOJIYYEHHAS C ITOMOILBIO OIEPAILIMOHHOI'O YCUJIMTEJLA
(Mathematical model of neuron obtained using operational amplifier). — C. 148—154.

B cmamve onucana npoepammuas u annapamudsn peanusayus Mamemamuieckoli Mooenu Heuponda.

The article deals with the sofiware and hardware solution of the mathematical model of neuron.

Knrouessble cjioBa: HelipoHHAs ceTh, 00yueHne Xeb0a, OnepaioHHbIA YCHIINTEb.

Keywords: neuron net, Hebbian learning algorithm, operational amplifier.

HAVYKU O 3EMIIE

VK 622.692

A. B. Anmues, noktop (U3MKO-MaTeMaTHYECKHX HayK, VIKEBCKHH TOCYJapCTBEHHBI TEXHHYECKHH YHHUBEPCHTET HMCHH
M. T. Kanamnukosa (4. V. Aliev, DSc (Physics and Mathematics), Professor, Kalashnikov Izhevsk State Technical University)

A. B. Boroxun, KaHIUIaT MeJaroru4eckux Hayk, PecypcHbIil EHTP HOATOTOBKH KaJpOB [Uisl HE)TSHON MPOMBILUICHHOCTH Y I~
myprckoit Pecriy6nuku (A. V. Volokhin, PhD in Education, The resource center of training for oil industry of the Udmurt Republic)

B. A. Bonoxun, acnupast, M xeBckuil rocy1apcTBeHHbIH TexHnueckuid yauBepcuteT umenn M. T. Kanamaukosa (V. A. Volokhin,
Post-graduate, Kalashnikov Izhevsk State Technical University)

MHOI'O3AXO/IHBII IIPEJOXPAHUTEJIBHBIA KJIAIIAH JUUI TPYBOIIPOBOJHBIX CUCTEM U 3AIOPHOI'O
[MPOTUBOBBLIEPOCOBOI'O OBOPYZOBAHUS (Reusable safety valve for the locking blowout preventer equipment). —
C. 155-157.

Paccmampusaiomes eonpocul, ceéazannvie ¢ beszagaputinoii. pabomoii mpybonpooOHbIX KOMMYHUKAYUT BLIKUOHBIX U MAHU-
@POnbOHbIX cucmem, npUMeHAEeMbIX npu 000bIte U MPAHCNOPMUposKe 2asa u Heghmu. [Ipednazaemes HOBASL KOHCMPYKYUA YCMPOTi-
cmea, HAOeHCHOCHb QYHKYUOHUPOBAHUS KOMOPO2O 06ecneuusaemcs npumeHeHuem npedoXpaHumensHoo Kianaud, 6 KOmopom
Peanu308an MHO203AX0OHbIU NPOYECC CPADAMBIBAHUS €20 2IA6HO20 U MAPUPOBAHHOL0 INEMEHMA.

The paper considers the problems of increasing the reliability of processes of extraction and haul of gas and oil. The new design
of the device is proposed, its safety is provided by application of the safety valve with implemented multi-start process of its main and
calibration element activation.

KnroueBble cjioBa: NpOTHBOBBIOPOCOBOE 00OPYNOBAaHKE, 3alIOPHBIE YCTPOHCTBA, TPYOOIPOBOAHBIE CHCTEMbI, MHOT03aXO/IHBIH
MpeOXPaHUTEIbHBIN KIIalaH.

Keywords: blowout preventer equipment, locking devices, multi-start safety valve.

VK 638.12

M. C. Emenvanosa, actimpanT, V>keBCKMI TOCyJapCTBEHHBIH TexHWUYeckwid yHuBepcurer wumenn M. T. Kamammwnkosa
(M. S. Emelyanova, Post-graduate, Kalashnikov Izhevsk State Technical University)

I B. Jlomaes, NOKTOp TEXHWYECKHMX HayK, mpodeccop, MkeBckui TrocyqapcTBEHHBIH TEXHHYECKHH YHHBEPCHTET HMEHHU
M. T. Kanamnukosa (G. V. Lomayev, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University )

K BOITPOCY Ob OHTOI'EHES3E ITYEJI B TUTIOMATHUTHOM I1OJIE 3EMJIU (To the question of ontogenesis of bees in
the weak magnetic field of the Earth). — C. 157-159.

Yemanoenen sxcnepumenmanvhviii paxm yenemenus pazeumus auuunox nuen Apis Mellifera L. na cmaouu npeoxykonxa-
KVKOJIKA (neuammuvlil pacniod) 8 YClo8UAX XPOHUYECKO20 OCAONeHUs MasHUumHozo noas 3emau. Onucana memoouka noCmaHo8Ku
9KCnepumeHma.

The experimental fact is established on oppression of developing Apis Mellifera L. prepupa nymph (brood)-stage bees larvae in
chronic weakening of Earth's magnetic field. The methodology of the experiment is described.

KioueBble cjI0Ba: rTHIIOMarHUTHOE 110J1€ 3€MJIM, MAarHUTOONOJIOTHsI, OHTOT'€HE3 IUell, THYNHKH ITYeIL.

Keywords: weakening of the magnetic field of the Earth, magnetobiology, ontogenesis of bees, larvae of bees.



VK 625.745.2

A. A. Kucnaxos, KaHOUIAaT TEXHUYECKHX HayK, mpodeccop, VhkeBckuil rocyiapcTBEHHBIH TEXHHYECKUH YHUBEPCUTET MMEHHU
M. T. Kanamnukosa (4. A. Kislyakov, PhD in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

B. II. Tpaxos, MOKTOp dKOHOMHYECKUX Hayk, mpodeccop, MxeBckuil rocy1apcTBEHHbIH TEXHUYECKHH YHHUBEPCHUTET MMEHHU
M. T. Kanamnukosa (V. P. Grakhov, Doctor of Economics, Professor, Kalashnikov Izhevsk State Technical University )

10. I Kucnaxoea, KaHAMIAT TIENArOTHUECKUX HAyK, MOLEHT, M>KeBCKHMI roCyJapCTBEHHBIN TEXHUYECKUH YHUBEPCUTET UMEHHU
M. T. Kanamnaukosa (Yu. G. Kislyakova, PhD in Education, Associate Professor, Kalashnikov Izhevsk State Technical University)

A. B. [dpocomupeyxuti, cTyaeHT, MxeBckuil rocyaapcrBeHHbI TexHudyeckudl yHuepcurer umeHu M. T. Kanamnukosa
(4. V. Drogomiretsky, Student, Kalashnikov Izhevsk State Technical University)

M3YUYEHUE N MNPUMEHEHUE BEPTUKAJIBHBIX JIPEH ITPU VIIZIOTHEHHWU BOJOHACBHIIIEHHBIX I'PYHTOB
(Studying and application of vertical drains at consolidation of water-saturated soil). — C. 159-163.

B cmamve paccmampusaemcs ucmopusa usyuenus 6epmukaibHulx OpeH NPUMEHUMENbHO K PasaudHblM eudam epynmos. Ilpuso-
0smcest MemoouKuy paciema 0Jisi onpedeneHus Ihghekmusnocmu Oper U waea ux YCmano8Ku, yuumsléaioujue 8000NPOHUYAEMOCHb,
30HbL CMAMUSA, FPPeKmbl 3aUTUSAHUA U 2UOPABTULECKO20 CONPOMUBLEHUs OpeHbl. Paccmampusaemcs pasgumue meopuu guibmpa-
YUOHHOU KOHCOMUOAyUU.

The history of studying the vertical drains in relation to different types of soil is considered in the article. Calculation procedures
are given to determine the efficiency of drains and the step of their installations taking into account water penetration, consolidation
zones, silting effects and hydraulic resistance of a drain. Development of the theory of filtration consolidation is considered.

KiroueBble ¢10Ba: BEpTHKAIbHbBIC JPCHbI, YIULIOTHEHHE BOJOHACHILIEHHBIX I'PYHTOB, 3(()EKTUBHOCTb, TEOPUS (GUIBTPALIUOHHON
KOHCOJIM/IALIUH.

Keywords: vertical drains, consolidation of water-saturated soil, efficiency, theory of filtration consolidation.

YK 004.932.72

A. B. Kyuy2anoe, KanauaaT TeXHUUECKUX HaykK, VbkeBckuil rocynapcTBeHHbIN TexHUYeckuil yHuBepcuteT umenu M. T. Kanam-
nukoBa (4. V. Kuchuganov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

A. H. Conosvesa, crapimmii npernopasatenb, MkeBckuil rocyiapcTBeHHbIN TexHUUeckuid yHuBepcureT umenu M. T. Kanamnu-
koBa (4. N. Solovyova, Senior Lecturer, Kalashnikov Izhevsk State Technical University)

MHOI'OYPOBHEBOE OIIMCAHHME ADPOKOCMHMYECKHX CHHMMKOB B 3AJJAYE ABTOMATHU3MPOBAHHOI'O
JEHN®PUPOBAHUS (Multilevel description of images as applied to the interpretation of aerospace images). — C. 164—166.

Onucvieaemcs memoouka ananu3a u ONUCAHUs U300paddceHuti Ha 0CHOBe UX 8eKMOPHOU UHOpMayuy, UCNOTbL3YIOWAs annapam
AHATUMUYECKOU 2eoMempul, KIaccuieckoll u newemxo noeux. Onucanue u306padcenuti 6bINOIHAEMC s HA YPOBHAX NPOCHIbIX, MeK-
CMYPHBIX U 3HAYUMBIX 00bekmos. Paccmampusaemcs npumenenue npeodnazaemozo nooxood 6 3a0aie 0emu@puposanius aspoKocmu-
YeCKUX CHUMKOB.

The article describes a technique for the analysis and description of images basing on their vector information which uses the
apparatus of analytical geometry, classical logics and fuzzy logics. The image is described at the levels of simple objects, textural
objects and significant objects. The proposed approach is considered as applied to the interpretation of aerospace images.

KnroueBsble cjioBa: onucanne n300pakeHUl, BepOanu3anus U300pakeHni, HeueTKas JIOTHKA, aHAJIW3 TEKCTYpP, aBTOMaTH3aLus
JemnppUPOBaHUS a3POKOCMHUIECKHX CHUMKOB.

Keywords: image description, image verbalization, fuzzy logics, texture analysis, aerospace image interpretation.

YK 004.932.72

A. H. Conosvesa, crapumii npenonasarens kadeapsr « ACOUY», MxkeBckuil rocyqapcTBEHHbBIH TEXHUUECKUI YHUBEPCHUTET
nmenu M. T. Kanamnnkosa (4. N. Solovyova, Senior Lecturer, Kalashnikov Izhevsk State Technical University)

IIOCTPOEHME MHOT'OYT'OJIbBHUKOB, MOZIEJIMPYIOIIUX TPAHUIIBI TEKCTYPHBIX OBJIACTEM HA ADBPO-
KOCMUNUYECKOM CHUMKE (Construction of polygons representing the boundaries of textural regions of an aerospace im-
age). — C. 167-168.

Onucvigaemcs aneopumm noCmMpoeHUs. MHO20Y20NbHUKA, MOOETUPYIOUEe20 SPAHUYY MHOMCECIBA 8EKIMOPHBIX 00BEKMO8, U €20
nPpUMEeHeHUe npu ONUCAHUU POPMbl MEKCMYPHBIX 001acmell 6 3a0aue OeuiudpPUpoBarUst A3POKOCMUUECKUX CHUMKOS.

The article describes an algorithm for the construction of a polygon representing the boundary of a set of vector objects and its
application to the description of the shape of textural regions in the task of aerospace image interpretation.

KuroueBrble ciioBa: ananu3 Gpopmbl 00bEKTa, ONMUCAHUE N300PAKEHUIH, aBTOMATH3AIMs eI ()PUPOBaHHSI.

Keywords: object shape analysis, image description, aerospace image interpretation.

KOMIIBIOTEPHA S JIUHI'BUCTUKA

YK 800.879

E. A. ’)Koanosea, xanmunatr GHUIOIOTHIECKHX HAyK, JONEHT, VKeBCKHH rocylapCTBEHHBIN TEXHHYECKUH YHHBEPCHTCT MMEHHU
M. T. Kanamnukosa (E. A. Zhdanova, PhD in Philology, Associate Professor, Kalashnikov Izhevsk State Technical University)

A. A. Benvix, actmpant, VbkeBckuil rocynapcTBeHHbIH TexHUueckuit yHuepcureT umenn M. T. KanamnukoBa (4. A. Belykh,
Post-graduate, Kalashnikov Izhevsk State Technical University)

I'EOI'PAOHUYECKUE MHOOPMAIIMOHHBIE CUCTEMBI B JIMH'BUCTUYECKUX WCCJIIEAOBAHUAX (Geographic
information systems in linguistic research). — C. 169-174.

B cmamve npeocmasnenvt 0cHogHble 803MOICHOCMU NUH2802€02paAPUUECKOU cucmeMbl «/Juanrekmy 6 conocmagieHuu ¢ Xapak-
MEPUCMUKAMU UHBIX CYWECMBYIOuUX CUCTEM Kapmozpapuposanus TUHSGUCIUYeCKUX AeneHull u npedcmagienus 6 Mnmepneme
auneeucmudeckux kapm. Cospemennvie nune802eocpapuieckue cucmemsvl BNUCAHbI 8 KOHMEKCH Pa3eumusi MUpo8oll TuH2eUcmude-
CKOlUl 2eoepagpuu.

The article presents the main features of linguogeographical system "Dialect” in comparison with other systems of mapping of lin-
guistic data and presentation of linguistic maps in Internet. Modern linguogeographical systems are integrated into the context of the
development of the world linguistic geography.



KiroueBble cJIoBa: KOMIIBIOTEPHAsS JIMHIBUCTHKA, reorpadiuyeckue HHPOPMALHOHHBIC CHCTEMBI, JIMHIBUCTHYECKas reorpadust,
JIMAJIEKTOJIOTMUECKUH aTiac.
Keywords: computational linguistics, geographic information systems, linguistic geography, dialect atlas.

OHEPI'ETUKA

YK 621.577.2:536.24

H. H. Bynoakosa, cTapmuii ipenogasareis, VkeBCKkuil rocyaapcTBeHHBIH TexHndeckuit yauBepceuteT umenn M. T. Karaman-
koBa (I. N. Buldakova, Senior Lecturer, Kalashnikov Izhevsk State Technical University)

E. B. Kopenanoe, xannunaT TEXHHYECKHX HayK, JOLEHT, VKEBCKHMI TroCylapCTBEHHBIII TEXHHUYECKUH YHHBEPCHTET MMEHHU
M. T. Kanamnukosa (E. V. Korepanov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

HATPEB TEITJIOHOCHUTEJISI B TPYBE U-OBPA3HOI'O TPYHTOBOI'O KOJIJIEKTOPA TEIUIOHACOCHOM VCTA-
HOBKU (Heating the thermal medium in tube of U-type soil collector of heat-pump system). — C. 175-177.

Pewienuem 00HoMepHO20 Ougphepenyuanbnoco ypasHenus sHepuu NOay4eHo aHAIumu4eckoe pewenue Ol paciema memne-
pamypel mennonocumens 6 mpyoe U-00pasnozo epyHmogo2o KOLeKmopa menioHaACOCHOU YCMAHO8KY NPU NOCMOSAHHOU U TUHEUHOU
memnepanmype nogepxnocmu mpyovl. IlonyuenHbie YyPAGHeHUs UCRONb3VIOMCS COBMECHIHO C PEUleHUEM 300a4u Menionpo8oOHOCMU
epynma 0ns paciema Hazpesa mennonocumens. IIpusoosmes pe3yrbmamvl aHalU3a 61UAHUS CNOCODA 3A0aHUSA 3AKOHA USMEHEHUs
memnepamypbl HO8EPXHOCHYU MPYObL KOJIEKMOPA HA 8b1O0P pazmepos KOHeUHO-1eMeHMHOU 001acmu.

Solution of one dimensional differential equation of energy allowed obtaining the analytic calculation result for the temperature
of thermal medium in the tube of U-type soil collector of heat-pump unit at constant and linear temperature of the pipe surface. The
obtained equation are applied along with solving the problem of soil thermal conductivity to calculate the thermal medium heating.
Results are given for analyzing the influence of assigning the law of collector pipe surface temperature variation on the choice of
dimensions of finite-element area.

KnioueBble cj10Ba: reoTepMabHBIA TEIUIOBOH HACOC, BEPTUKAIBHBII IPYHTOBBIH KOJUIEKTOP, HArPeB TETIOHOCUTEIIS.

Keywords: geothermal heat pump, vertical soil collector, thermal medium heating.

YK 662.76 (045)

B. H. JJuoenxo, MOKTOp TEXHHUYECKHUX HaykK, mpodeccop, VkeBCKHHl roCyAapCTBEHHBIH TEXHHYECKHH YHHBEPCHTET HMEHH
M. T. Kanamuaukosa (V. N. Didenko, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

E. M. Kawwun, VlxxeBckuii Tocy 1apCTBEHHBIN TeXHUUecKui yHuBepcuteT nMeHn M. T. Kanamankosa (E. M. Kashin, Kalashnikov
Izhevsk State Technical University)

OIIPEJEJIEHUE BEJIMYMHBI AKTUBHOI 30HbI TA3OIEHEPATOPA POTOPHOI'O THUIIA (Determination of active
zone of rotor-type gas generator). — C. 178—183.

Cmamus nocssaujena 0630py memooa onpeoenenus MoauuHbl AKMUSHOU 30HbL 2A302EHePAMOPa POMOPHO20 MUNA, NPUMEHAEMO-
20 02151 2azugpuKayuu meepoo2o monausd. AHanusupyemcs poib OaHHO20 MEMoOd 8 NPAKMULECKOM UCHOTb306AHUU.

The article is devoted to review of the method of determining the value of the active zone of rotor-type gas generator applied in
solid fuel gasification. The role of this method is analyzed from practical point of view.

KnioueBble cj10Ba: ra3oreHepaTop, akTHBHAs 30HA, KUCIOPOAHAsl 30Ha, BOCCTAHOBUTEIbHAS 30HA.

Keywords: gas generator, active zone, oxygen zone, reburning zone.

VK 536.242:691.421-478

E. B. Kopenanos, KaHAWIAT TEXHHUYCCKUX HAYK, NMOLCHT, VIKEBCKHH TOCYAApCTBEHHBIN TEXHHYCCKHH YHHBEPCHUTET HMCHU
M. T. Kanamnukosa (E. V. Korepanov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

KOHBEKTUBHBIE TEUYEHUS U TEIVIOOBMEH B BO3JIYIIHBIX ITOJIOCTSAX CTPOUTEJIBHBIX U3JIEJIUI (Con-
vection flows and heat exchange in air spaces of construction units). — C. 184—188.

Tlpusooames nons memnepamypuvl U KOMNOHEHMbL 6EKMOPHO20 NOMEHYUALd CKOPOCMU 8 B030YUIHBIX NOJOCMAX CMEHO8bIX
CMPOUMENbHBIX U30EAU PASTUYHBIX DASMEPOS. YCMAHOBIEHbI PEeXCUMbL MeYeHUs U CIMPYKMYPA NOJIsL MEMNEPAmypbl U 6€KIMOPHO20
nomenyuana 6 6030VwHwIX nonocmsx. Ioryuenvl KpumepuanbHole ypasHeHust 05 6blUUCTEHUs. KOIPDUYUEHMA KOHBEKYUU 8 NONOC-
msix.

The article presents temperature fields and components of vector potential of velocity in air spaces of wall construction units
with different dimensions. Flow modes, structures of temperature field and vector potential in air spaces are determined. Criteria
equations for calculating the convection factor in spaces are obtained.

KiioueBble cJ10Ba: KOHBEKIMSA B 3aMKHYTOH MOJIOCTH, SKBHBAJEHTHAs TEIUIONPOBOAHOCTb, MPHUBEICHHAS TEIIONPOBOIHOCTh
KUpIUya.

Keywords: convection in closed spaces, equivalent heat conductivity, reduced heat conductivity of brick.

YK 621.314

A. B. Moposos, acnupanT, HM>xeBckuii rocynapcTBeHHbI TexHudeckuil yHusepcurer umenu M. T. Kanamuukosa (4. V. Moro-
zov, Post-graduate, Kalashnikov Izhevsk State Technical University)

B. K. Bapcyxos, xannunaT TeXHHYECKHX Hayk, mpodeccop, VKeBckuil rocy1apCTBEHHBI TEXHUYECKUH YHHBEPCUTET MMEHHU
M. T. Kanamnukosa (V. K. Barsukov, PhD in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

B. A. Mopo3os, kaHaunaT TEXHUUYECKUX HAyK, JOLEHT, VIKeBCKHMN TrocydapCTBEHHbBI TEXHWYECKHH YHHMBEPCUTET HMEHU
M. T. Kanamnuukosa (V. A. Morozov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

MOJEJIMPOBAHUE MATPUYHOI'O ITPEOBPA3OBATEJISI YACTOTHI B SIMULINK (Simulation of matrix frequency
convertor in SIMULINK). — C. 188-190.

Ipedcmasnenvt pesyromamol mooenuposanusi MIT9 ons acunxponnozo osuecamens 6 cpede Simulink MATLAB. /[na nocmpoenust
0.10K-CXeMbl ObLIU UCNONL308ANbL U36ECHIHbIE ANCOPUMMbL YIDAGTEHUSL.

The article presents the results of simulating the matrix frequency convector for asynchronous motor by sofiware Simulink MAT-
LAB. In order to develop the flowchart the well-known control algorithms have been applied.

KuaroueBble ciioBa: nmpeobpaszosarens yactotsl, TOIL, Simulink, koadduiieHT MoHoOCTH.



Keywords: frequency convector, Simulink, power factor.

YK 628.921

A. B. Ilanaeun, acnupant, MxeBckuil rocyaapcTBeHHBINH TexHUYeckuil yHuBepcuteT uMeHu M. T. Kanamnukosa (4. V. Palagin,
Post-graduate, Kalashnikov Izhevsk State Technical University)

A. U. Cmepxos, renepanbubiii mupextop, OO0 «Conapxun» (4. 1. Sterkhov, Director General, “Solargy” Ltd.)

E. B. Kopenanos, KaHIUJAT TEXHUYECKHX HAYK, JOLEHT, VIKEBCKMH rocylapCTBEHHBIH TEXHHUYCCKMH YHHBEPCUTET UMEHH
M. T. Kanamnukosa (E. V. Korepanov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

CPABHEHUE CHUCTEM ECTECTBEHHOI'O OCBEIIEHHUSA 3JAHHUIA 110 ®YHKIUOHAJILHO-DHEPTETUYMECKUM
OAKTOPAM (Comparison of natural lightening systems of buildings according to functional energy factors). — C. 191-194.

IIpogeodeno cpashenue cyujecmgyiouux cUcmem eclmecmeenHo20 0C6eujeHls, a maKice ceeoeHus 06 0coOeHHOCMAX UX QYHK-
YUOHUPOBAHUS 8 KOHIMEKCMe 63aAUMOO0elCMEUs C OpY2uMU NnoOcucmemam 30aHus, UCNOIHEHUs Oelcmeyioujeco CmpoumenbHo20
3aKOHO0AMeNbCMEd, UCHOTHEHUS CaHUMAPHLIX HOPM, mpebosanuli d1epeo- u pecypcocbepedcenus. Ilo umozam npugedennvix ma-
mepuanos coenan 8bi00, YMmo Hauboaee nepcnekKmMusHbIM peuleHuem 3a0adu 0ceeweHUs A6JAencs couemaHnue HeCKOIbKUX MmexXHONI0-
2uil.

Existing systems of natural lightening are compared. Features of their functioning are revealed with regard to interaction with
other subsystems of the building, execution of current building legislation, execution of sanitary rules, requirements to energy and
resource saving. Conclusion is made that the most progressive solution of lightening task is combination of several techniques.

KnrodeBble €10Ba: CHCTEMBI €CTECTBEHHOTO OCBEILEHUS, B3aUMOJICHCTBUE CUCTEM, dHEprocOepekeHne, pecypcocoepexeHue,
CBETOBOJIBI.

Keywords: natural lightening systems, system interaction, energy saving, resource saving, light guides.
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5. U. Cubzamynnun, acimpant, VxeBCKkuii rocyJapcTBeHHBIH TexHuaecknii yausepceuter uMmenn M. T. Kanammnukosa (B. 1. Sib-
gatullin, Post-graduate, Kalashnikov Izhevsk State Technical University)

B. K. Bapcykos, KaHOquIaT TEXHHYECKHX HayK, mpodeccop, VokeBckuil rocy1apcTBEHHbBIH TEXHUYECKUH YHHBEPCUTET MMEHHU
M. T. Kanamnukosa (V. K. Barsukov, PhD in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

BJIMSIHUE [TAPAMETPOB CTEHJIA UMITYJIbCHOI'O TECTUPOBAHMS HA PE3YJIbTATHI UCIIBITAHUI (Influ-
ence of parameters of pulse testing stand on results of testing). — C. 195-202.

Cocmagnena mamemamuieckas MoOeib, ONUCLIBAIOWds NePeXOOHble NPOYECChl, 803HUKAIOWUE NPU UMNYIbCHOM Mecmuposd-
Huu. TIposeden ananus 6nusHUs NAPAMEMPOE CMEHOd UMNYTIbCHO20 MeCMUpOSanus Ha pe3yabmamsl ucnvimanuil. Chopmyruposansl
6b1600bl, NOCMABACHbL 3A0AYU OAILHEUUUX UCCIe00B8AHUIL.

The mathematical model describing the transient processes arising in pulse testing is developed. Influence of parameters of pulse
testing stand on testing results is analyzed. Conclusions are made, tasks of further investigations are assigned.

KiroueBble €/10Ba: TAHTAIOBBIH YUII-KOHJICHCATOP, UCIIBITAHUS UMITYJILCHBIM TOKOM, TIEPEXOJHBIE POLIECCHI.

Keywords: tantalum chip condenser, pulse current testing, transient processes.
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K. A. Capaiixuna, actmpant, [lepMcknii HalMOHAIBHEIN HUCCIIEI0BATENbCKUN TONUTeXHUUecKuit yauBepeuret (K. A. Saraykina,
Post-graduate, Kalashnikov Izhevsk State Technical University)

B. A. I'onybes, xkaHnuAaT TEXHUYECKUX HaykK, JOLEHT, IlepMckuil HallMOHAIBHBIM UCCIEI0BATEILCKUM MOIUTEXHUUECKUH yHU-
Bepcuret (V. A. Golubev, PhD in Engineering, Associate Professor, Perm National Research Polytechnic University)

I. U *lkoenes, MOKTOp TEXHUYECKUX HayK, mpodeccop, MkeBckuil rocyqapcTBEHHbIH TEXHHYECKHH YHHBEPCHUTET HUMEHHU
M. T. Kanamnukosa (G. 1. Yakovlev, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

CTPYKTYPUPOBAHME IEMEHTHOI'O KAMHJ I10 IOBEPXHOCTU APMUPVYIOIINX BA3AJIbTOBBIX BOJIOKOH
(Structuring the cement stone on the surface of reinforcing basalt fibers). — C. 203-207.

basanvmosoe sonoxkno npedcmasnsiemcs nepcneKmusHblM MaAmepuaiom 0as OUCHEPCHO20 aApMUPOBAHUS YeMeHmHbIX Oe-
monos. [Ipeocmasnennas 6 cmamve HOBASL MEMOOUKA UCCIEO06ANHUS NPOYECCO8 B3AUMOOEUCMEUs 0A3ANbINOBO20 CIMEKN080-
JIOKHA U YEeMEeHMHbIX CUCHeM RO3BONUNA U3YUUMb CHMPYKMYPY U COCHMAE HO8000pA306aHUll, NOAEAAIOWUXCA NPU KOHMAKME
6010KkHa U yemenma. Ha ocnosanuu nonyuennsix 0anHulx 6 cmamve npeocmasiensl 603MOdCHbIEe cnOCoObl obecneueHus co-
Xpannocmu 6a3anbmogozo G0NOKHA 6 Wel0UHOl cpede U NOGbIUEHU NPOUHOCMU CYenleHls 0JI0OKHA ¢ YeMeHMHbIM KAMHeM, 8
MoM yucie MoOUGUYUPOBAHUEM MHOLOCIOUHBIMU Y2NepOOHbIMU HAHOMPY OKAMU.

Basalt fiber is a promising material for particulate reinforcement of cement concrete. A new method of investigating the
processes of interaction of basalt glass and cement systems is presented in the article. It has allowed to study the structure and
chemical composition of tumors. Based on the findings in the article possible ways are presented to ensure the safety of basalt fiber
in an alkaline environment, and methods of increase the adhesion of fiber in cement stone, including the modification by multi-walled
carbon nanotubes.

KiroueBble caoBa: IucrepcHOE apMHPOBaHUE, 0a3albTOBOE BOJOKHO, LEMEHT, IEI04YeCTOUKOCTh, yTIEpOJHBIE HAHOT-
pyOKH, ciocoObI 3aIIUTHI.

Keywords: particulate reinforcement, basalt fiber, cement, alkali-resistance, carbon nanotubes, methods of protection.
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A. @. T'uszamynnuna, cryjneHTKa, MoxeBckuil rocynapcTBeHHbI TexHuueckuil yHuBepcuTer mmenu M. T. Kanamnuxosa
(N. N. Torzhkova, 3™ rank Counsellor in Justice, Judge Assistant of Arbitration Court of Udmurt republic) (4. F. Gizzatullina, Stu-
dent, Kalashnikov Izhevsk State Technical University)

E. K. 3opuna, crynentka, VxeBckuil rocyJapcTBeHHbIH TexHU4eckuil yHuBepcurer umenu M. T. Kanamnukosa (E. K. Zorina,
Student, Kalashnikov Izhevsk State Technical University)

A. C. Muuxosa, crynentka, VkeBCKMi TOCyZapCTBCHHBIM TexHWYeckuil yHmBepcuteT mmenn M. T. Kanamamkosa
(4. S. Michkova, Student, Kalashnikov Izhevsk State Technical University)

A. C. IInamosa, crynentka, VbxeBckuil rocynapcTBeHHBIN TexHnueckui yHuBepcureT nMenn M. T. Kamamuwnkosa (4. S. Pla-
tova, Student, Kalashnikov Izhevsk State Technical University)

AHAJIN3 UCITOJIb30BAHUS ®TOPOIUIACTA-4 B U3JIEJIUAX BHITOBOM SJIEKTPOHUKM (Analysis of PTFE-4 Ap-
plication in Household Electronic Products). — C. 207-210.

B cmamve npedcmasnenvi pesynomamel ananusa ucCnoIb306aHUs NOIUMEPHBIX Mamepuanos. IIpusedenst pe3yrbmamsl onpoca
nompebumeneil 6vImosoll 1eKmpoHury 2. Hocescka. Ilpogeden amanuz mopeosvix Mapox OblMoBol 1eKMPOHUKU, peanu3yemol
Mop20BbIMU NPEONPUAMUAMU.

The article presents the results of analysis of polymeric materials application. The results of surveying Izhevsk consumers of
household electronics are given. The analysis of brands of household electronics sold by commercial enterprises is performed.

KnroueBrble ciioBa: Gropronumepsl, Te(oH, ObITOBasI AIEKTPOHUKA.

Keywords: fluoropolymers, teflon, consumer electronics.

YK 691.545

I U *lkoeres, MOKTOpP TEXHHUYECKUX HayK, Hpodeccop, MkeBCKMil rocyqapCTBEHHBIH TEXHHYECKHH YHHBEPCUTET UMEHHU
M. T. Kanamnukosa (G. 1. Yakovlev, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

K. A. Kucnaxos, acnupant, WxeBckuii rocyiapcTBeHHBII TexHudecknid yausepcureT umenu M. T. Kanamnukosa (K. 4. Kislya-
kov, Post-graduate, Kalashnikov Izhevsk State Technical University)

BJIMSIHUE HAHOMO/JM®ULIMPYIOIIEN JOSABKIA HA OCHOBE IIPOJIYKTA METAJUIYPTUUYECKOI'O ITPOM3-
BOJICTBA U DOUPA ITOJIMKAPBOKCUIIATA HA IMTPOYHOCTHBIE XAPAKTEPUCTHUKU OBPA3IIOB 13 MOJIOTOI'O
BOS KUPIIMYHOM KIJIAJIKU (Influence of nano-additive based on products by metallurgical production and
polycarboxylate ether on strength parameters of cement materials with brick scrap). — C. 211-213.

Hccneoosanue no ucnonwb308anuio MoI0mo20 KUpnuuHo2o 005 OJid NOJIYYeHUs. HOBbIX CIMPOUMENbHbIX MAMEPUANO8 HA OCHO8e
YEeMEeHMHBIX BANCYWUX U 000ABKAMU BbICOKOOUCNEPCHO20 MUKPOKpeMHe3eMa C YaCmuyamu HAHOpasmepHo20 YpoeHs u 000asKu
ETHACRYL.

The paper presents the research of applying the ground scrap brick for new building materials based on cement binders, addi-
tives of finely micro-silica with nanoscale particles and ETHACRYL additive.

KoroueBble c/I0Ba: TEXHOTCHHbBIE OTXO/IbI, KHPIMYHBIN OOM, IEMEHTHOE BSDKYIIEee, BEICOKOIUCIEPCHBII MUKPOKpEMHe3eM, d(hu-
PBI HOIMKAapOOKCUIIATOB.

Keywords: industrial waste, scrap brick, cement binder, finely micro-silica, polycarboxylate ethers.
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U. Jlyoapes, nmxenep, Texnonorundecknil yausepcurert r. bpro (1. Dudarev, Engineer, Brno University of Technology)

Ilemp Bneua, xananiaT TEXHNYECKUX HayK, TexHoaornueckuii yuusepcuter r. bpao (P. Blecha, PhD in Engineering, Brno Uni-
versity of Technology)

METOJAUKA TIOBBIINEHUS SHEPI'OOP®PEKTUBHOCTU TIPEAINPUATHA U CUCTEMBI MOHUTOPUHI'A IIO-
TPEBJIEHUS DHEPI'MU (Method of increasing the energy efficiency of enterprises and systems of energy consumption
monitoring). — C. 214-217.

IIpobremvl nompebnenus u COXpaHeHUss SHEPSUU HA 20CYOAPCIMBEHHOM YPOSHE UIU 8 MACumabe 00HO20 NPeONPUAMUsL 6ce Yauje
8IX00SIM HA NEPEOHULl NAAH U OQIOM MACCY N080008 OJisi 00CYIHCOeHUTl CPedu YUeHbIX U IKcnepmos. B cmpanax Eeponetickoeo corsa
OamHble BONPOCHL Peulaomcest yoce 6oiee 08yx 0eciamros decsmuiemut, 6 omaudue om Poccutickoii @edepayuu, komopas 6cmynuia
HA NYymMb NOHUIICEHUS NOMPeONeHUs PeCYPCO8 U CHUNCEHUS 8bIOPOCO8 BPEOHbIX 8eujecme mMoabKo napy iem nHazad. B oannoii pabome
npeocmasnena MemoouKd NnoGbIUeHUs IHEPLOIPHeKMUBHOCMU NPEONPUAMUL U CUCEMbl MOHUMOPUHEA NOMpPedNeHUs dHepull ¢
yuemom cyujecmeyroujeti 3axonooamensvrotl 6azvl Poccuu u Eéponetickoeo corosa.

In recent times energy consumption and energy savings challenges have come on line both at the national and corporate levels
and been under debate among researchers and experts. In the European Union the energy problems are solved for over several dec-
ades as distinct from Russian Federation, which started to decrease resources consumption and reduce gas emission only several
years ago. This paper represents methodology for corporate energy efficiency improvement and system of energy consumption moni-
toring with regard to legislative framework of Russian Federation and European Union.

KorodeBrble ciioBa: noTpebiieHHE U COXPaHEHUE SHEPTUH, SHEProd(GHEeKTHBHOCTh, IPOMBIIUICHHBII CEKTOP.

Keywords: consumption and energy saving, energy efficiency, industrial sector.
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O. C. JIrona, acnupanTt, V>keBCKHid ToCyIapCTBeHHBIN TexHH4Yecknil yHuBepcuteT uMeHd M. T. Kamamnukosa (O. S. Lyupa,
Post-graduate, Kalashnikov Izhevsk State Technical University)

AHAJIA3 CUCTEM MHTEJUIEKTYAJIbHOM ITOJIEPKKY [TPUHATHUS PEILIEHUIA ITIPU AHAJIM3E IIPOU3BOJCT-
BEHHBIX CUCTEM (Analysis of systems of intelligent support of decision-making for production systems assessment). —
C. 217-220.

B oannoii cmamve paccmompensl MemoOuKy npogeoenus. aHalu3a Cucmem NPUHAMUS peuleHUs NPOUIEOOCMBEHHBIX CUCITIEM.
Paccmompenvt naocsl u MUHycbl OGHHBIX MEMOOUK U ux dghgpexmusnocmo. Ipusedena oyenka s¢hexmusnocmu GYHKYUOHUPOSA-
HusA npeonpusmuil nosmanuo. Paccmompen ececmoponnuii ananus mpyooeozo nOMeHyuand ¢ nosuyuu dQ@OekmusHocmu cucmemvl



KAuecmeeHHbIX KpUmepues u COOMEEMCMBYIOUUX UM KOIUYECBEHHbIX NoKa3amenel OYeHKU IPHeKmueHoCmu IKOHOMUYECKUX
OMHOWEHUT ¢ NOZUYULL UX COOMBEMCMBUSL.

The article considers the techniques offered by scientists carrying out the analysis of decision-making systems for production
units. Pluses and minuses of these techniques and their efficiency are considered. The step-by-step assessment of enterprises
functioning efficiency is given. The comprehensive analysis is given for labor potential with regard to the effectiveness of qualitative
criteria system and corresponding quantitative indices of assessing the efficiency of economic relations with regard to their com-
pliance.

KnioueBble cji0Ba: aHanms, oreHka, 3(G(heKTUBHOCTD, KPUTEPUH, TI0OKA3aTEIH, METOIUKN.

Keywords: analysis, assessment, efficiency, criteria, indicators, techniques.
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M. T. Kanamnukosa (V. S. Klekovkin, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

E. C. Yyxnanyes, kaHOMOAT TEXHUYECKUX HAyK, NOUEHT, VKEBCKUH TOCYNapCTBEHHBIH TEXHHYECKUH YHHBEPCHTET MMEHH
M. T. Kanamnukosa (E. S. Chukhlantsev, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

A. A. Jlanunoea, crapmuii npenogasaTenb, MxeBckuil rocy1apcTBEHHbIN TeXHUUeckuid yHuBepcuteT umenu M. T. Kanamnuko-
Ba (4. A. Danilova, Senior Lecturer, Kalashnikov Izhevsk State Technical University)

PA3SPABOTKA CUCTEMbI OLIEHKM MEHE/DKMEHTA KAYECTBA HA OCHOBE HEMPOHHBIX CETEH (Develop-
ment of the system of assessing the quality management based on neural networks). — C. 221-223.

B pabome nposedeno cosepuierncmeosanie MemoouKu npuMeHeHUs UHCMPYMEennmos MeHeddCMeHma Kaiecmaa c yensio obecne-
YeHuUs1 cuHepeemu4eckozo Ighgexma 6 cucmeme meredxrcmenma kavecmsea (CMK). Bvibpanvl kpumepuu s¢ghpexmusnocmu u nokasa-
Ha MemoouKa npuMeHeHus: HelipoHHwlx cemell 015 pacuema cutepeuu 6 CMK.

The paper presents the improvement of the method of applying the quality management tools to provide a synergistic effect in the
quality management system (QOMS). Performance criteria are selected and the method is shown of applying the neural networks for
synergy calculation in QMS.

KroueBble ci1oBa: MeTOIbl MEHEKMEHTA KayecTBa, HEHPOHHBIE CETH, HHCTPYMEHTHI cucteMHoro ynpasienus B CMK, kpure-
puu obecnieuenus cuaeprud B CMK.

Keywords: methods of quality management, neural networks, tools of system management in QMS, criteria of synergy provid-
ing in QMS.
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H. 4. Cypnuna, xaHIunaT TEXHUYECKUX HAyK, HOLEHT, IXKeBCKUH rOCyJapCTBEHHBIH TEXHUYECKUI YHUBEPCUTET HUMEHU
M. T. Kanamnukosa (N. 4. Surnina, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

JEKOPUPOBAHMUE XY JIOXKECTBEHHO-ITPOMBIIIJIEHHBIX M3EJIMIA U3 CTEKJIA BKIIOUEHUSAMM ITPU ObIO-
3UHI'E (Decoration of artistic industrial glass items while fusing). — C. 223-226.

B cmamve paccmompensi cnocobul 0ekopuposanus Xy0oxcecmeeHHbIX u30eauil us cmekia 6 npoyecce guilosuned. Paccmompena
B03MONCHOCHL OEKOPUPOBAHUSA U0CAUL PASTUYHBIMU 6UOAMU BKIIOYEeHUl. Buiasnensl ocHo6Hble npobiembl U 3a0auu, 603HUKAIOUjUE
npu 0eKOPUPOBAHUU XYOOHCECBEHHBIX U30eUll U3 CINEKIA GKAIOYEHUAMU NpU (hbro3uHee U mpebyloujue HayyHo2o Nooxood npu ux
peuienuu.

Ways of decorating the artistic glass items while fusing are examined in this article. Possibility of using inclusions for items
decoration are analyzed. The main problems and goals are revealed which appear while decorating the artistic glass items using
inclusions and which demand scientific approach to their solution.

KoroueBrble coBa: cTekino, (bIO3UHT, BKIIOYEHHS, IEKOPHPOBAHNE, CIICKaHHE.

Keywords: glass, fusing, inclusion, decoration.
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