Conep:xanue ;KypHaJja
«MHTe/NIeKTYaIbHBIE CHCTEMBI B TpousBoacTBe» Ne 2 (18) 2011

MATEMATHKA 1 MEXAHUKA

YK 665.637-404

H. II. Ky3neyog, TOKTOp TEXHHYECKNX HayK, mpodeccop, MkeBckuil rocyJapCTBEHHBIN TEXHHYECKU YHUBEPCUTET
(N. P. Kuznetsov, Doctor of Technical Sciences, Professor, Izhevsk State Technical University)

A. B. Bonoxun, OO0 «xcrpoitmonTax» (A. V. Volokhin, JSC «Izhstroimontazhy)

K pacuery 3anaca tonuBa Ha aBTro3ampaBo4Hoil crannuu (On Calculation of Fuel Reserve at a Gasoline
Station) — C. 5-14.

IIpeonooicena memoouxa onpeodeneHus 3anacos Heuoko2o monausa 6 omoeavhom pesepgyape na A3C.

A technique of assessing stocks of liquid fuel in a separate tank of a gasoline station is proposed.

Ki1ioueBble c10Ba: IpaynpoBOYHast XapaKTEPUCTHKA EMKOCTH, CBOJIHBIC TAaOJIMIIBI 3a11aCOB TOIIJIMBA

Keywords: fuel tank calibration characteristics, summary tables of fuel stocks

YK 621.45.015.4:530.17

H. II. Ky3neyos, TOKTOp TEXHHYECKUX HayK, mpodeccop, NkeBckuit rocyapCTBEHHBIN TEXHHYECKUH YHUBEPCUTET
(N. P. Kuznetsov, Doctor of Technical Sciences, Professor, Izhevsk State Technical University)

P. A. FOpmuxog, V>xeBckuii rocyaapcTBEeHHBIN TexHUYecKuit yHuBepcuret (R. A. Yurtikov, 1zhevsk State Technical
University)

HccnenoBanue TeyeHUs raza B CJI0KHBIX KaHAJIAX (Ha MpHUMepe cOILIOBOro 01oka tuna «K») merogom rua-
pora3oanajoruu (Study of Gas Flow in Complicated Channels (by Example of K-type Nozzle Cluster) with Use
of Fluid Dynamics Modeling) — C. 14-18.

Onucvlgaemcs ucciedoganue ceomempuu HAuaibHO20 YUACMKA C8EPX38VKOBOU HECUMMEMPUUHOU 2A3080U CMpPYU
MEMOOOM 2UOPO2A30AHANOUU.

Study of geometry of an initial phase of a supersonic asymmetrical gas stream with use of fluid dynamics modeling
is described.

KurouyeBble ¢JI0Ba: THIPOJIOTOK, THAPOTa30aHATIOTH, CBEPX3BYKOBAs Ia30Bas CTPYS

Key words: water channel, hydraulic gas dynamics analogy, supersonic stream

YK 621.45.015.4:530.17

H. II. Ky3neyog, TOKTOp TEXHHYECKNX HayK, mpodeccop, MxkeBckuil rocy1apCTBEHHBIN TEXHHYECKUH YHUBEPCUTET
(N. P. Kuznetsov, Doctor of Technical Sciences, Professor, Izhevsk State Technical University)

P. A. FOpmuxos, VI>xeBcKMii rOCYIapCTBEHHBINA TeXHUYECKUi yHuBepcureT (R. A. Yurtikov, 1zhevsk State Technical
University)

NxeBckuii rocynapcTBEHHBIN TexHmdeckuit yauBepcurer (S. M. Solovjev, 1zhevsk State Technical
University)

Hcnonb30BaHHe MeTOa THAPOra30aHAJIOTHHU JIJISI MCCJIEJOBAHHS HAYAJILHOIO Y4YacTKa HECMMMETPUYHOI
ceepx3BykoBoii ctpyn (Use of Analog Modeling Method for Study of an Initial Phase of an Asymmetrical Super-
sonic Stream) — C. 19-25.

Onucwieaemcst Memoo aHAI0206020 MOOEIUPOSAHUS. HAUAILHO20 YYACMKA HECUMMEMPUUHOU C8ePX368YKOBOU 2A30-
801l cmpyu.

The method of analog modeling for study of initial phase of the model of asymmetrical gas ultrasonic flow is pre-
sented.

KiroueBble cJI0Ba: THAPOIOTOK, THAPOTa30aHATIOT U, CBEPX3BYKOBAsI Ta30Basi CTPYsI

Keywords: water channel, hydraulic gas dynamics analogy, supersonic stream

YK 539.3+534.1

B. E. Jlanun, NOKTOp TEXHUYECKHX HayK, Ipodeccop, VMKeBCKUil rocyaapCTBEHHBIH TEXHUYECKHH YHUBEPCHUTET
(V. E. Lyalin, Doctor of Technical Sciences, Professor, Izhevsk State Technical University)

B. Il. Tapanyxa, xkaHOIuAAaT TEXHUYECKUX HAYK, JAOLEHT, V>KEBCKUI roCcyJapCTBEHHBI TEXHUYECKUI YHUBEPCUTET
(V. P. Taranukha, Candidate of Technical Sciences, Associate Professor, Izhevsk State Technical University)

MartemMaTH4ecKkoe MOACJINPOBAHNE PAMAIBLHBIX KoJIe0aHMIl JUCKOB B YCTPOIiCTBaxX XpaHeHus: nHGpopManun
(Mathematical Modelling of Radial Fluctuations of Disks in Storage Devices) — C. 25-33.

Paccmompena mamemamuueckas mooenb paouaibhvblx Korebanuti OUCKo8 8 yCmpoucmeax xpanenuss ungopmayuu.
IIpeonosicen ananumuyeckuti Memoo peulerHusi NOCMABIeHHOU 3a0ayl, U Had €20 OCHO8e NOLY4eHbl NOJHble U OKOHYA-
MebHbLE BbIPANCEHUSL PAOUATIHBIX KOAeOaHUUl OuUcKa 0nst 1006020 3aKOHA UBMEHEHUsl Y2080l CKOPOCMU OCHOBHOZ0
8ana ycmpoucmea XpaneHusi OaHHbIX.

The mathematical model of radial fluctuations of information storage disks is considered. The analytical method of
the task solution is offered. Full and resultant expressions of radial fluctuations of disks for any law of change of the
basic shaft angular speed of the data storage devices are received.



KJioueBble ¢J10Ba: yCTPOHCTBA XpaHEHHs! JAHHBIX, KOJICOAHHUS JIUCKa
Keywords: data storage devices, disk fluctuation

YK 519.615.5

E. U Ilonosa, actimpant, VKeBCKHid TOCYIapCTBeHHBIH TexHUUeckuili yHuBepcuteT (E. I. Popova, Postgraduate
Student, Izhevsk State Technical University)

Penenne cucreM HeJMHEHHBIX alred0pamv4ecKuX ypaBHeHHH IMOPHIHBIMHM IeHEeTHYECKMMHU AJITOPUTMAMH
(Solution of Nonlinear Algebraic Equations Systems by Hybrid Genetic Algorithms) — C. 33—40.

Paccmompen memoo pewienusa cucmem HeluHeUHbIX YPASHEHUL HA OCHO8E UOPUOHO20 2EHETNUYECKO20 ANeOPUMMA
¢ npumenenuem OONOTHUMENbHBIX 2PAOUEHMHBIX MemOo008. [Iposedeno cpasHumenvroe YyucieHHoe Uccied08anie cKo-
pocmu cXoo0umMocmu O Pa3IUdHbIX 8APUAHMOE OONOTHUMETbHBIX Memo008. Ilokazana 8vicoxas 3¢@ekmueHocms
Memooa Ha Mecmogslx CUCHeMax OOIbUOU PA3ZMEPHOCHI.

The method of solution of nonlinear algebraic equations systems by hybrid genetic algorithms using additional gra-
dient methods is considered. The comparative analysis of the convergence rate for different complementary techniques
is made. The high efficiency of the method is demonstrated by an example of high dimension test systems.

KiroueBble cj10Ba: TEHETHYCCKHUH AITOPUTM, CHCTEMa HETMHEWHBIX alNreOpandecKuX ypaBHEHHH, TPpaJreHTHBIN
METOJ

Keywords: genetic algorithm, system of nonlinear algebraic equations, gradient method

YK 539.3+534.1

B. II. Tapanyxa, xkaHIUAAT TEXHUYECKUX HAYyK, JNOLEHT, M>KeBCKUI rOCYJapCTBEHHBII TEXHUYECKUII YHUBEPCUTET
(V. P. Taranuha, Candidate of Technical Sciences, Associate Professor, Izhevsk State Technical University )

B. E. Jlanun, TOKTOp TeXHUYECKUX Hayk, npodeccop (V. E. Lyalin, Doctor of Technical Sciences, Professor, Izhevsk
State Technical University)

MaremaTuuyeckoe Mo/IeJIMPOBAHNE KOJ1eDaHMIl AMCKA YCTPOWCTBA XpPaHeHHs AAHHBIX B MJIOCKOCTH €ro Bpa-
menus (Mathematical Modelling of Disk Fluctuations of the Data Storage Devices in the Plane of its Rrotation) —
C. 40-47.

Ipeonooicena memooduxa pacuema nIOCKUX ynpyeux Koiebanuti OUcKa yCmpoucmed XpaneHus OaHHbIX. Dma mMemoou-
Ka NpuMeHeHa O0Jis UCCAe008AaHUS BbIHYHCOCHHBIX KONeOAHUIl OUCKA, 8030YHCOAEMBIX KPYMUTbHBIMU U PAOUATbHBIMU KO-
OanuAMU NPUBOOHO20 BANA YCMPOTICMEA, ¢ YYEenOM OUCCUNAMUBHBIX CEOUCME MAMEPUALA, KOMopble, 8 C80I0 oueped,
onpeoenenvl IKCNEPUMEHMATLHO.

The calculation procedure of flat elastic fluctuations of data storage device disks is offered. This technique is ap-
plied to study the disk forced fluctuations actuated by the torsional and radial vibrations of a device power shaft with
the account of dissipative properties of a disk material which, in turn, are defined experimentally.

KaroueBsble ci10Ba: yCTPOKCTBa XpaHEHHUS JAHHBIX, KOJICOAHHUS IUCKA

Keywords: data storage devices, disk fluctuation

YK 004.421.2:519.17

M. B. Tenecuna, xkanauaT TEXHUYECKUX HayK, IOLEHT, VI>KEBCKUI rocyJapCTBEHHBIM TEXHUYECKUM YHHBEPCUTET
(M. V. Telegina, Candidate of Technical Sciences, Associate Professor, Izhevsk State Technical University)

IIpuMeHeHne KycTa COOBITHIH NI OLEHKHM JKOJOTHMYECKOW CHTyallMd W ONpeneleHUs] BePOSTHOCTH PHUCKA
(Application of Events Cluster for Estimation of the Ecological Situation and Definition of Probability of Risk) —
C. 47-54.

Paccmompeno npumenenue annapama xycma cobvlmuili K OyeHKe IKO0L02UHeCKoll 6e30naACHOCMU HA NOMEHYUATLHO
onacHuix obvexmax. Ilpednodiceno ucnonvzosanue 6arieco8ckol cemu 0 OYeHKu dKonocudeckou cumyayuu. llpuseden
npumep NpOSPAMMHOU  peanu3ayuu onpeodeieHuss 6eposMHOCIU NOPAdCeHUs NepcoHana Ha npumepe Aa30MHO-
KUCTOPOOHOU CIMAHYUU.

The application of the events cluster technique to an estimation of ecological safety of potentially dangerous objects
is considered. It is proposed to use Bayesian network for the ecological situation estimation. The program realization
example on the definition of risk probability of the air-nitrogen plant personnel is presented.

KiaroueBble cioBa: OalieCOBCKHE CETH, allMKINIECKUH Tpad, SKOIOTHIeckas 0e301MacHOCTh, KYCT COOBITHIA, MpH-
YHHHO-CIICICTBEHHAs CBSA3b, BEPOSTHOCTD ITOPAXKECHHS

Keywords: Bayesian networks, acyclic graph, ecological safety, events cluster, cause-and-effect relation, probabil-
ity of injury

YK 004.932

M. B. Tenecuna, KaHAuJaT TEXHUYECKUX HAYK, NOLEHT, VKEBCKUH rOCYJapCTBEHHbIM TEXHUYECKUM YHUBEPCUTET
(M. V. Telegina, Candidate of Technical Sciences, Associate Professor, Izhevsk State Technical University)

U M. Aunuxos, xKaHAUOAT TEXHUYECKUX HayK, JOLEHT, VXKeBCKUH rocy1apCTBEHHBIN TEXHUUYECKUH YHUBEPCUTET
(I. M. Yannikov, Candidate of Technical Sciences, Associate Professor, Izhevsk State Technical University)

B. A. Anexcees, NOKTOp TEXHWYECKHUX HAyK, mpodeccop, VbkeBckuil rocynapcTBEHHBIN TEXHUYECKUH YHUBEPCUTET
(V. A. Alekseev, Doctor of Technical Sciences, Professor, Izhevsk State Technical University)



H. B. Kosnogckas, kaHmuiaT OMOJIOTUYECKAX HAYK, TOIEHT, VXKEeBCKUI rocy1apCTBEHHBIN TEXHHYCCKIA YHHBEPCH-
tet (N. V. Kozlovskaja, Candidate of Science (Biology), Associate Professor, Izhevsk State Technical University)

T. JI. 3ybro, V>xeBCKHi TOCyIapCTBEHHBIN TexHnueckuii ynusepcurer (1. L. Zubko, 1zhevsk State Technical Uni-
versity)

O0padoTka u300paxkeHuil 0M000HLEKTOB A 3a1a4 3KoJorudeckoro MoHutTopunra (Processing of Images of
Biological Objects for Ecological Monitoring Problems) —C. 55-62.

Ioxkazana Heobx00uUMOCmb asmomamusayuu ONpeoeleHus napamempos Ouo00ObLEKmMmos Npu MOHUMOPUHEE 30H
GIUSHUSL NOMEHYUATLHO ONACHBIX 00bekmos. Onucana npednroiceHnas IKCMeHmuas Mooelb Kiacmepa Oisi onpeoeie-
HUSL CIMeneHu NOBPeiCcOeHUs: NO YBEMHOMY U300padicenuto buoobvexma. Jan npumep npocpamMmHoOl pearu3ayuu.

Necessity for parameters definition automation of bio objects at monitoring of potentially dangerous objects is
shown. The offered extent model of cluster for damage rate definition by the bio object colour image is described. The
example of the program realization is presented.

KaroueBble c10Ba: OMOMHANKATOPDI, [IBETOBBIC XapaKTEPUCTHKHU, IKCTEHT KIAaCTepa, CerMEHTALIUSI

Keywords: bioindicators, colour characteristics, cluster extent, segmentation

YK 532.3, 519.6, 519.635.8

B. A. Tenenes, nokrop (M3NKO-MaTeMaTHIESCKUX HayK, mpogdeccop, VKeBCKH rocynapCTBEHHBIN TEXHWYECKHUNA
yuusepcuret (V. A. Tenenev, Doctor of Physical and Mathematical Sciences, Professor, Izhevsk State Technical Uni-
versity )

E. B. Bemuanun, acumpant, VeBCKUI TOCYAapCTBEHHBIN TexHU4eckuil yauBepcuret (E. V. Vetchanin, Postgradu-
ate Student, Izhevsk State Technical University)

Yupagiisiemoe JABH:KEHHE TejJa B KUAKOCTH NPH BO3BPATHO-NIOCTYNATEJLHOM MepeMellleHUuH BHYTPeHHeil
maTtepuaiabHoii Touku (The Controlled Movement of an Object in Liquid at Reciprocating Motion of an Internal
Point Particle) — C. 62-72.

IIpogeoeno yucnennoe peuternue 3a0a4u 0 OBUNHCEHUU MENA ¢ NEPEMEHHOU 2eoMempuetl MAacc 8 8a3Koll Jcuokocmu. /s
cXembl 8036PAMHO-NOCMYNAMENbHO20 NepeMeueHis HYMpPEHHel MAMepUaIbHOl MOYKU NOCMAGILeHd 3a0a4a YRpasieHus
osudiceHuem meina no 3a0annoi mpaexmopuu. Ilomyuenvt pesyrbmamol peuieHus: 3a0a4u ORMUMAIbHO20 YPAGLEHUsL 2¢-
Hemu4eckuM aneopummom.

The numerical solution of a problem of object movement with variable mass geometry in a viscous liquid is pre-
sented. The problem of the prescribed trajectory movement control is set for the reciprocating motion of an internal
point particle. The optimum control results of the problem solution with use of the genetic algorithm are presented.

KoaioueBble ciioBa: NBIKECHUE Tella, IEPEMEHHAss TEOMETPUS Macc, ONTUMAILHOE YIPaBJIEHHE, TeHETHYECKUE aJlro-
PUTMBI

Keywords: object movement, variable mass geometry, optimum control, genetic algorithm

YK 532.522.2

B. A. Tenenes, nokrop pusnko-mMaTeMaTHUECKHX HayK, Ipodeccop, VMKeBckuil rocyqapcTBEHHBIH TEXHUYECKHH
yauBepcureT (V. A. Tenenev, Doctor of Physical and Mathematical Sciences, Professor, Izhevsk State Technical Uni-
versity)

A. A. Kanunkun, KaHIUOAT TEXHUYECKUX HAYK, JOLUEHT, VKEBCKHMIl TOCYJapCTBEHHbIN TEXHUUECKUI YHUBEPCUTET
(4. A. Kalinkin, Candidate of Technical Sciences, Associate Professor, Izhevsk State Technical University)

0. B. Typvieun, nOKTOp TEXHUUECKUX HAyK, mpodeccop, VKeBCKuil ToCyJapCTBEHHBIH TEXHHYECKH YHUBEPCUTET
(Yu. V. Turygin, Doctor of Technical Sciences, Professor, Izhevsk State Technical University)

A. B. Csunos, acniupant, VbxeBCKUH TOCYIapCTBeHHBIN TeXHUYeCcKuil yHuBepcureT (4. V. Svinov, Postgraduate Stu-
dent, Izhevsk State Technical University)

MogeaupoBanue B3aUMOJEHCTBUSI MHOro(pra3HOll CTPYHM C INOBEPXHOCTHIO IBMKYLIErocsi NMPOMbIBAeMOI0
nonotHa (Modelling of Polyphase Jet Interaction with a Moving Cloth Surface during Ablution Process) —
C. 73-82.

Ilpedcmaenena mamemamuyeckas MOOelb HAMEKAHUSL HCUOKOU CIPYU HA OBUICYWYVIOCA npecpady, OCHOBAHHAS HA
VPABHEeHUAX 2UOPOOUHAMUKU 8 MPEXMePHOU NOCMAHOBKe NPU COOMEEMCMEYIOWUX ePAHUYHBIX ycaosusx. Pesyiemamot
YUCTIEHHO20 UCCTIe008aHUs NOKA3ANU CYUWECBEHHOe GIUAHUE CKOPOCIU 0BUNCEHUS Npe2padbl Ha Xapakmep pacmeKd-
HUS HCUOKOCTU NO NOBEPXHOCHU npecpadbl. Cmpys OmKIOHAEMCs RO X00Y 08UdICEHUs npeepaobl, U NAMHO PACMEKAHUS
CMAHOBUMCS BbIMAHYMBIM.

The mathematical model of the liquid jet leakage on a porous moving barrier is presented. The model is based on
3D hydrodynamics equations with appropriate boundary conditions. The numerical investigation showed an essential
dependence of the barrier velocity on characteristics of the liquid spreading. The results can be applied in organization
of the ablution process of porous materials.

Ki1ioueBble cj10Ba: TeUeHNE CTPYH, TIOPUCTHIA MaTeprall, MaTeMaTHIeCcKast MOJEINb, IBIKYIIEECs! OJI0THO

Keywords: liquid flow, porous materials, mathematical model



MAIIMHOCTPOEHHUE

YK 621.833.389

A. B. Bepecnesa, VIeBCKUI TOCYIOApCTBCHHBI TeXHHWYEeCKHi yHuBepcuteT (4. V. Beresneva, Izhevsk State
Technical University)

IMoaxoapl K HOPMUPOBAHUI0 TOYHOCTH CHUPOMIHBIX Mepenad (Approaches to Accuracy Standardization of
Spiroid Gears) — C. 83-94.

Paccmompenvt nooxodbt K MOOEIUPOBAHUIO NOSPEUHOCMEN 36€Hbe8 CNUPOUOHOU nepedayu, npeoodicend
MEMOOUKA BHECEHUsL OMKIOHEHUN 6 2e0Mempuio 4epesiKa U Kolecd, HA OCHO8e KOMOpOU ¢ UCHONb308AHUEM
npoepammuoi cucmemul «SPDIAL» mooicho uccnedosams u HOpMUPOBAms MOYHOCTb CRUPOUOHOU NePeOayu.

The paper considers the approaches to modeling of errors of spiroid gear elements. The technique is proposed to
introduce the deviations into the worm and gearwheel geometry, and on its basis the investigation and standardization
of the spiroid gear accuracy is possible by means of a program system “SPDIAL”.

KaroudeBble cioBa: crnupouaHas Iepenada, HOPMBI TOYHOCTH 3yO4aToil mepenadd, MOJICIHUPOBAHUE
reOMETPUYECKHUX U (DYHKIIMOHAIBHBIX IOIPELIHOCTEH 3y0UaToi mepenadn

Keywords: spiroid gear, gear accuracy standards, modeling of geometrical and functional gear errors

YK 621.833.3

B. U Tonvopapb, HOKTOP TEXHHUUECKUX HayK, mpodeccop, IDKEeBCKHH TOCYIapCTBCHHBIH TEXHUYECKHM
yuusepcuret (V. I. Goldfarb, Doctor of Technical Sciences, Professor, Izhevsk State Technical University)

Teopus u mpakTHKa 3y04yaThIX nepegayd B Teopun MamuH 1 MmexaHu3moB (Theory and Practice of Gearing in
the Machine and Mechanisms Science) — C. 95-100.

IIpusedenvl 0630pHbIE MAMEPUATBL NO PA3BUMUIO MEOPUL U NPAKMUKYU 3Y0UamblX nepeodad, A6Isouuxcs OOHUMU U3
WUPOKO pACNpOCMPAHEHHbIX MEXAHUIMO8, NPUMEHAEMBIX 80 8CeX 0bnacmax mexuuku. [aiomcs Hekomopwle ceedeHus
UCMOPUYECKO20 XApaKkmepa, meHOeHYul COBPEMEeHH020 pA38UmMusl Meopuu U NPakmuky nepeoay, HanpaeieHus ux co-
6EPUIEHCIMBOBAHUSL.

The paper presents the review information on the development of the theory and practice of gears, which are of
current usage in prevailing mechanisms, applied in all engineering fields. Some historical information, tendencies of
the modern development of the theory and practice of gears and directions of their advancement are considered.

KaroueBble ciioBa: Teopust U MpakTHKa 3y0UaThIX Mepesiad, TeHICHIMH Pa3BUTHsI, HAIPABICHUS! COBEPIICHCTBOBA-
HUS

Keywords: theory and practice of gearing, tendencies of development, directions of advancement

YK 621.833.3

B. U Tonvogapb, nNOKTOp TEXHWYECKHX HayK, mnpodeccop, VDKEBCKHH TOCyZapCTBEHHBIH TEXHUYECKHH
yuausepcuret (V. I. Goldfarb, Doctor of Technical Sciences, Professor, Izhevsk State Technical University)

B. H. Angepos, noxrop TeXHHYECKHX HayK, Impodeccop, CHOMPCKHI TOCyNapCTBEHHBIH YHHMBEPCHUTET IyTeH
coobmenns, HoBocubupck (V. N. Anferov, Doctor of Technical Sciences, Professor, Siberian State Railway Transport
University, Novosibirsk)

U B. Cepeeesa, actimpant, CHOMpPCKHI TOCyNapCTBEHHBIM YHHBEPCHTET IyTed cooOmenus, HoBocuOmpck
(L. V. Sergeyeva, Postgraduate Student, Siberian State Railway Transport University, Novosibirsk)

BapuaHTBl KOHCTPYKIMII CIHPOUAHBIX PEIYKTOPOB C POTAIPUHTHOI cMa3koii 3anemnenns (Design Versions
of Spiroid Gearboxes with Rotaprint Lubrication of Gearing) — C. 100-107.

IIpeocmagnensvl pasnuynvle 6apUAHmMbl KOHCMPYKMUBHO20 UCHOTHEHUSA CNUPOUOHBIX PEOYKIMOPO8 ¢ pOMANPUHIMHOU
cmaskou 3ayennenus. IIpugedenvl pe3yibmamuvl KCNEPUMEHMATLHBIX UCCTe008AHUN 08YX 6APUAHIOS UCTOIHEHU
PeOyKmopos, noomsepousuiie 803MOHCHOCHb NPUMEHEHUS 8 IKCMPEMATLHBIX YCA0BUX.

Different layout versions of spiroid gearboxes with rotaprint lubrication of gearing are presented. Results of ex-
perimental investigation of two versions of gearboxes layouts are given, proving the possibility of their application in
extreme conditions.

Ki11oueBble ¢J10Ba: CIUPOUIHBIE PEAYKTOPHI, POTAIIPUHTHAS CMa3Ka, HOBbIE KOHCTPYKTOPCKUE PELICHUS

Keywords: spiroid gearboxes, rotaprint lubrication, new design solutions

YK 625.768.5

M. @. 3akupos, VxeBckuil rocyaapcTBeHHbIN TexHU4Yeckuil yuuBepceuret (M. F. Zakirov, Izhevsk State Technical
University)

B. 1. bapanuux, NOKTOp TEXHUUECKHUX HAyK, npodeccop, MkeBckuil rocy1apCTBEHHbIH TEXHUYECKUH YHUBEPCUTET
(V. P. Baranchik, Doctor of Technical Sciences, Professor, Izhevsk State Technical University)

HoBblii moaxoa Kk BbIOOPY Pe:KMMOB pa3pylieHHsi cHera padounmu opranamu mamuH (A New Approach to
the Choice of Snow Cutting Regimes with Machine Working Organs) — C. 107-110.

IIpeonazaemcs onpedenamo ONMUMANbHBLIL Y20Jl pe3aHUs CHe2a paboYUM OP2aHOM MAWUH HA OCHO8E MUHUMUSAYUU
007U BEPMUKATLHOU COCIMABNAIOWeEN 8 00uem conpomusneHuu Ha pabovem opeane. Ilpueooumcs obocrnosanue H08020
n00xX00a ¢ NO3UYUU Meopul NPedesbHbIX COCMOSAHULL YIPY2UX 6A3KONIACIUYHbIX cped u meopuu Mopa.

The determination of optimum cutting angle of a machine working organ based on the minimization of the vertical



component of total resistance is proposed. The substantiation of the new approach from the position of limit states of
stress theory for elastic viscoplastic environments and Mohr theory is given.

KaroueBble ciioBa: yroji pesaHusi, NpeleibHOS HANPSHKEHHOE COCTOsHUE, Kpyrin Mopa, mpe/enbHas orudaromas,
YTOJI TPEHHS, SHEPTOEMKOCTh

Keywords: cutting angle, limit state of stress, Mohr circles, limiting envelope curve, internal friction angle, energy
consumption

YK 621.833.3

A. A. Koprunos, actiupanT, V>xeBCKuil TOCyJapCTBeHHBIN TexHnYeckuil yauBepcuteT (4. A. Kornilov, Postgraduate
Student, Izhevsk State Technical University)

/. E. Heanoe, aciupanT, V>KeBCKHUI rocynapCTBEHHbBIN Texandeckuil yuusepcureT (D. E. Ivanov, Postgraduate Stu-
dent, Izhevsk State Technical University)

HexoTtopble pe3yJbTaThl 3IKCHEPUMEHTATbHOH M pacyeTHONH OLEHOK MPOYHOCTH CJIOKHBIX AeTaliei
peaykropoB TIIA (Some Results of Experimental and Calculation Evaluation of Complicated Parts Strength of
Pipeline Valve Spiroid Gear Boxes) — C. 111-116.

Onucvigaromes npumernsemvie 6 Hucmumyme mexanuku Howcl' TY memoosl u aneopummvl npOUYHOCMHBIX OYEHOK
caodrcuwix demaneu pedykmopos TIIA. Ilpusooumcs pe3ynibmam dKCnepuUMeHmanbHol U pacuemuol OYeHKU NPOYHOCU
KOpNYyCcHbIX OemaJnell U 31eMenmos CRUPOUOHO20 3aYenieHUs.

Methods and algorithms of strength evaluation of pipeline valve drives complicated elements, which are used in the Institute of
Mechanics, IzhSTU, are described. Results of experimental and calculation evaluation of case-shaped parts and spiroid gear ele-
ments are given.

KaioueBble ci10Ba: ciipouiHble PelyKTOPbI, IPOYHOCTh

Key words: spiroid gearboxes, strength

YK 621.833

A. C. Kysumeyos, KaHIUIaT TEXHUYECKUX HayK, VDKEBCKHHI TIOCYJapCTBEHHBIM TEXHMYECKHH YHUBEPCUTET
(4. S. Kuznetsov, Candidate of Technical Sciences, Izhevsk State Technical University)

/. E. Hsanos, aciupanT, V>xeBcKul TOCYJapCTBEHHBIN TeXHUYecKnuil yaHuBepcutet (D. E. Ivanov, Postgraduate Stu-
dent, Izhevsk State Technical University)

Oco0eHHOCTH MPOYHOCTHBIX PACYeTOB KOPIMYCHBIX /1eTajiell CHUPOUAHBIX PeTYKTOPOB 3alOPHOI apMaTypsl
(Features of Strength Calculation of Valving Spiroid Gearboxes Housing Parts ) — C. 116-120.

Onucvigaemess MemoOuKa OYeHKU HAZPYHCEHHO-0eOPpMUPOBAHHO20 COCIOAHUA KOPHYCHBIX Oemaneli pedyKmopos
mpy6onpogoonoll apmamypsl. Tlpueooumcsa ananus pasiuuHblx HOOX0008 K (POPMUPOSAHUI0 PACUEMHOU CXeMbl npu
MOOeNUPOBAHUU HASPYHCEHUSA KOPNYCA CHUPOUOHO20 PEOYKMOpA.

The technique of stress-strain state evaluation of pipeline valves gearbox housing parts is decribed. The analysis is
given of various approaches to the calculation scheme formation when modeling the loading of the spiroid gearbox
housing.

Ki1roueBble ¢J10Ba: KOPITyCHBIE ETAIN, CHUPOUIHBIE PEIYKTOPHI, MPOYHOCTh

Key words: housing parts, spiroid gearboxes, strength

YK 621.646

A. C. Kysueyos, KaHOUIAT TEXHUYECKHX HAyK, VDKEBCKHH TOCYITApCTBEHHBIA TEXHWYECKHHA YHUBEPCHUTET
(4. S. Kuznetsov, Candidate of Technical Sciences, Izhevsk State Technical University)

E. B. Jlyxun, acnupant, VbkeBCKH rocy1apCTBEHHbIH TexHHuYeckuil yHuBepcutet (E. V. Lukin, Postgraduate Stu-
dent, Izhevsk State Technical University)

K Bompocy onTHMH3aIMOHHOIO NMPOEKTHPOBAHMS CIMPOMAHBIX PEIYKTOPOB TPYOGONPOBOAHOH apMaTypbl
(On Design Optimization of Pipeline Fittings Spiroid Gearboxes ) — C. 121-126.

Paccmampusaemcs  npoyecc  paspabomxu  KOHKYPEHMOCNOCOOHbIX KOHCMPYKYUU  CRUPOUOHBIX PeOYKMOPO8
mpyoonpogooHol apmamypel. Ilokazana cxema cesseti mencoy Smandamu npoeKmupo8anus pedykKmopos, no380aiowas
6 Oorvutell Mepe Gopmanuz06ams 8ecb NPOYecc NPOeKMUPOBAHUS, HAYETUE €20 HA CO30aHUe ONMUMATbHBIX
KOHCMPYKYUI.

The development of competitive spiroid gearbox designs for pipeline valves is considered. The scheme of interconnec-
tions between stages of gearbox design is shown, allowing formalization of the whole design process to a greater extent,
focusing the process on the creation of optimal layouts.

KaioueBble ci10Ba: MpoeKTHPOBaHUE, KOHCTPYUPOBAHKE, CITUPOUIHBIC PEIYKTOPHI

Keywords: design, design development, spiroid gearbox

YAK 621.822

E. B. Jlyxun, acnupant, VbkeBCKHMH TocyapCTBeHHbIN TexHUYeckni yHusepcuteT (E. V. Lukin, Postgraduate Stu-
dent, Izhevsk State Technical University)

B. IO. Ily3anos, actiupanT, VKeBCKHiA rocyapcTBEHHBIN TexHndeckuit yauepcuteT (V. Yu. Puzanov, Postgraduate
Student, Izhevsk State Technical University)



OCco0eHHOCTH KOHCTPYHPOBAHMSI NOAUIMIHMKOBBLIX ONOP YePBAKOB CHUPOUAHBIX M HEOPTOrOHAJBLHBIX
yepBAYHbIX peaykTropoB npuBoaoB TIIA (The Worm Bearing Design Features for Spiroid and Nonorthogonal
Worm Gearboxes Used in Pipeline Valves) — C. 126-135.

Ilpusedenvl mpebosanus, npedvagisieMble K NPUSOOAM MpyOOnPOBOOHOU APMAMypPbl, VKA3AHbL KOHCMPYKMUGHbIE
02paHUYeHUs, A MakKdce OOCMOUHCMEA U HeOOCMAMKU MUNOBbIX CXeM ONOp 4YepeaKos, ONUCAHBI OCOOEHHOCMU
CUN08020 pacuema u KOHCHMPYUPOBAHUsL ONOP YEPBAKOS.

Technical requirements for pipeline valve drives are given, design constraints and advantages/disadvantages of the
typical designs for worm bearings are specified. Basic peculiarities considered when calculating forces and designing
worm bearings are outlined.

KaioueBble ci10Ba: MpoeKTHPOBaHUE, TIOANIMITHUKOBBIE OMOPHI, PEYKTOPHI TPYOOIIPOBOIHOM apMaTyphbl

Keywords: designing, bearings, pipeline valve gearboxes

YK 658.512.2.001.56:681.3.06

C. A. Mopo306, xKanmuaT TEXHUYECKUX HayK, IOLEHT, V)KeBCKUil rocy1apcTBEHHBIH TEXHUYECKHH YHUBEPCHUTET (S.
A. Morozov, Candidate of Technical Sciences, Associate Professor, Izhevsk State Technical University)

O. B. Manuna, TOKTOp TEXHUYECKAX HAYK, MOUEHT, V>KeBCKHUI TOCYJapCTBEHHBIN TeXHUYecKni yHuBepcurert (O. V.
Malina, Doctor of Technical Sciences, Associate Professor, Izhevsk State Technical University)

Pa3BuTHe MOAX00B K aBTOMATH3AaIMH NPOEKTHPOBAHMSI TEXHOJOTMYECKHX INPOLECCOB 00pPalOTKH MeTAJIJIOB
nasienneM (Development of Approaches to Computer-Aided Design for Metal Deformation Processes) — C. 135-140.

Ananuz MHoMCECMBA CYWECMEYIOWUX NPOYecco8 00pabomKu Memanios 0agieHuemM no3goasem coeiams 6bi800 O
MOM, YMO KIACC OAHHBIX NPOYECcco8 Mo HUCTY XApaKmMepusylowux e20 napamempos u Kpumepues moocem Ovimb
OMHeceH K CIOHCHO CIMPYKIMYPUPOSAHHBIM npoyeccam. Pazseumue meopuu xapaxmepusayuonnozo anaiu3a no36oisem
noCmpoums Mooenb npoyecca CuHmesda Ha OCHO8e ONMUMUBUPOBAHHO20 KOMOUHAMOPHO20 nepebopa, 8 pamKax
KOMOPOU YMEeHbUAemcs GIUsAHUE 4el08eKad HA NPOYecc NpOeKmupo8anus, NoGbIUAEMCs YPOBEeHb AGMOMAMU3ayuu
UHMENNTEKMYANbHOU 0esimeNbHOCMU NPOEKMUPOSUWUKA.

Analysis of the variety of existing pressure metal forming processes carries inference that these processes can be re-
lated to complex structured processes according to the number of its characterizing parameters and criteria. Develop-
ment of the theory of characterization analysis allows creation of the synthesis process model on the basis of an opti-
mized combinatorial search, where the human influence on the design process is reduced and the automation level of
the designer’s intellectual activity is increased.

KiroueBble cioBa: aBTomMarn3npoBaHHOe npoekTupoBanue, OM/, CTpyKTypHBIH cHHTe3, KOMOMHATOPHBIN Iepe-
00p, paspelieHHbIe GUrypo

Key words: computer-aided design, pressure metal forming, structural synthesis, combinatorial search, allowed fig-
ures

YK 621.73-52

H. B. Ilokpac, NTOKTOp TEXHWYECKHX Hayk, npogeccop, VMxeBckuil rocy1apCTBEHHbBIH TEXHHYECKUH YHUBEPCHUTET
(I B. Pokras, Doctor of Physical and Mathematical Sciences, Professor, [zhevsk State Technical University)

D. P. AxmeO3sH08, KaHIUAAT TEXHUYECKUX HAyK, KEBCKHH TOCYTapCTBEHHBIM TEXHWYECKHA YHHBEPCUTET
(E. R. Akhmedzyanov, Candidate of Technical Sciences, Izhevsk State Technical University)

A. C. JKumnuxos, acnupant, VbkeBCKUil ToCy1apCTBEHHbII TeXHUYECKHd yHUBepcutTeT (4. S. Zhitnikov, Postgradu-
ate Student, Izhevsk State Technical University)

Pacuer nmonepe4yHbIX pa3MepoB BAJILIOBAaHHBIX 3aroToBOK (Calculation of Rolled Blanks Lateral Dimensions)
—C. 141-147.

Paccmampusaromes 6onpocwi, céazannvie ¢ pacuemom nonepeuHvix pasmepos 6aiby06aHHOU 3a20MO6KU HA OCHOGE
UCNOTIL308AHUA HeKomOopblx pesyavmamos memooa 0. B. baxmunosa. Onucana memoouxa pacyemos, npumep u
npusedeHsbl CPaAsHUMENbHbLE PE3VALIMANbL PACUEMNO8.

Some questions connected with calculation of the cross-section dimensions of rolled blanks on the basis of some re-
sults of Yu. B. Bakhtinov’s method are considered. The calculation technique and an example are described, and the
comparative results of calculations are given.

KiroueBble cioBa: ropsiaast 00beMHasl IITAMITOBKA, 3arOTOBUTEIIFHOE TPOM3BOACTBO, BAJILIIOBKA, METOIMKA pacde-
Ta pa3MepoB

Key words: forging process, blank production, rolling, dimensions calculation method

YK 621.73-52

H. B. Ilokpac, NOKTOp TEXHUYECKHX Hayk, npodeccop, MeBckuil rocy1apCTBEHHbIH TEXHHYECKUH YHUBEPCHUTET
(1. B. Pokras, Doctor of Physical and Mathematical Sciences, Professor, Izhevsk State Technical University)

D. P. Axmeod3anos, KaHIWAAT TEXHUYECKUX HayK, VIKEBCKMH TrOCYIapCTBEHHBIH TEXHWYECKHUH YHHBEPCHUTET
(E. R. Akhmedzyanov, Candidate of Technical Sciences, Izhevsk State Technical University)

O. U. Maxaposa, Maructpanr, VxeBckuil rocynapcTBeHHbIN TexHuueckui yausepcutet (O. I. Makarova, Candi-
date for a Master's Degree, Izhevsk State Technical University)



ABTOMATH3alUsl NPOEKTUPOBAHUS TEXHOJOTHM Tropsiyeii 00beMHOW IITAMIOBKH €  HCHOJb30BaHHEM
0M0JIMOTEKM THUIOBBIX 3J1eMEHTOB KOHCTPYyKuMM NMokoBOK (Hot Forging Design Automation Using Standard
Forged Pieces Library) — C. 148-153.

Ipeonosicena xkiaccugurayusi KOHCMPYKMUBHBIX INEMEHMOE NOKOBOK, NOJYUAEMbIX 20psiuell 00beMHOU WmMamMnos-
KOU HA PA3IUYHbIX 6UOAX KYZHEUHO-UMAMNOB0UH020 000py0osanus. Onucana OubIuOmexa KOHCMPYKMUGHbIX dle-
MEHMO8 NOKOBOK, OCHOBAHHASL HA OAHHOU KIACCUDUKAYUU, RO3BOSIOWASL 0ONE2UUMb U YCKOPUMb CO30AHUe mpexmep-
HbIX MOOeNell NOKOBOK, UCHOIb3YEMbIX 6 OdbHeluem OJisl peuleHust 3a0ad A8MoMAamu3ayul npoeKmupo8anUst MexHo10-
2Ul UWMAaMNnoGKu.

Classification of forging constructive elements, received by hot forging on various kinds of press-forging equipment
is offered. The library, based on the proposed classification is described. This library permits to facilitate and acceler-
ate creation of forgings 3D models for computer-aided design of forging technology.

KuaroueBsie ciioBa: CAIIP, ropsiuas o0semuas mrammnoska, KOMITAC-3D, reomerpudeckas MoJielib, OMOITHOTEKA

Key words: CAD system, forging process, KOMITAC-3D program, geometric model, library

YK 621.833.389

B. IO. Ily3anos, actiupanT, VKeBCKUiA rocynapcTBeHHBIN Texandeckuit yauBepcuteT (V. Yu. Puzanov, Postgraduate
Student, Izhevsk State Technical University)

K panuonaanHoMy BbIOOPY IapaMeTPOB HEOPTOrOHAJILHONM YepBsa4HOil nmepenayn (On the Rational Choice of
Non-Orthogonal Worm Gear Parameters) — C. 153-158.

Hccnedosano enusanue HeKOMOpbIX 260MemMpUIecKUx napamempos, XapaKmepusylowux 1epeaunvle nepeoaiu, Ha ux
2eomMempo-KuHeMamuyeckue noKasamenu, CUI08bvle U IKCNIyamayuontvle xapaxmepucmuxu. Kpome mozo, npusedenul
peKomeHOayuu no 6vlOOPYy 2eoMempuyecKux Nnapamempos npu HPOEKMUPOSAHUY HEOPMOSOHANLHBIX UYEPEAUHBIX
nepeodau.

The influence of some worm gear geometric parameters on its geometry, kinematics, force and performance charac-
teristics is studied. The recommendations on selecting the geometric parameters when designing non-orthogonal worm
gears are given.

Ki1roueBble cj10Ba: YepBIYHBIC IEPEAAUH, TPOCKTUPOBAHUE

Keywords: non-orthogonal worm gears, investigation, designing

YK 621.365.036.6; 678.05

M. 4. Ceamckuii, KaHIUOAT TEXHUYECKUX HayK, BoTkuHCkui dunman M>keBcKoro rocy1apcTBEHHOTO TEXHHUECKOTO
yuuBepcureta (M. A. Svyatskiy, Candidate of Technical Sciences, Votkinsk Branch of Izhevsk State Technical Univer-
sity)

B. M. Ceamcruii, Borkunckuii usman MXeBCKOro rocy1apcTBEHHOrO TeXHUYeckoro yHusepcureta (V. M. Svyat-
skiy, Votkinsk Branch of Izhevsk State Technical University)

b. A. Cenmsaxoe, DOKTOp TEXHUYECKUX HayK, npodeccop, Borkunckuii ¢pumman MxeBckoro rocyaapcTBEHHOTO TEX-
HUueckoro yHusepcutera (B. A. Sentjakov, Doctor of Technical Sciences, Professor, Votkinsk Branch of Izhevsk State
Technical University)

MeToanka pacyera ?3J1eKTPOHAIPEeBATEJbHBIX JJIEMEHTOB IUIABWJIBHOTO arperara JJjisi TJIaBJeHUS
noauMepHoro ceipbs (Design Procedure of Electric Heating Elements of Melting Facility for Heating Polymer
Raw Materials) — C. 159-163.

Cmambvsi Noceéawena UHNCEHEPHOMY pacuemy IeKMpPOHASPe8AmMenbHbIX INeMEHmMOos8, VYCMAHABIUBACMbIX 8
NAABUNLHYINL azpecam 08 NAAGTEeHUS NOIUMEPHO2O CbIPba € Yebl0 NOIYYEHUs BOJOKHUCINBIX MAMEPUANO8 Menooom
pasoysa 6o30yxom. Ilpusodumcsa pacuem napamempos MOWHOCMU IAeKmMpoHazpesameneti, 00ecneyusaioujux
mpebyemyio menniogyio MOWHOCMb € Y4emom memnepantypsl niaeienus noIuMepa u 06vema niasuibHo2o azpecama.

The article deals with engineering calculation of electric heating elements being set in melting unit for heating of
polymer row materials to receive fibrous materials by means of air blow. Calculation of power parameters of electrics
heaters is resulted; they provide the required heat power taking into account the polymer melting temperature and the
volume of melting unit.

KnroueBble coBa: 3JI€KTpOHArpEBaTEIbHBIC JJIEMEHTHI, TEIUIOBAs MOILIHOCTH, IUIABHJIBHAS I€Yb, MOJIUMEPHBIE
TEPMOIUTACTUYHbIE MaTEePUAIIbI

Keywords: electric heating elements, heat power, melting unit (furnace), polymer thermoplastic materials

YK 621.892

B. B. Tapacos, 10KTOp TEXHUYECKUX HAYK, mpodeccop, MHCTUTYT NPUKIATHON MEXaHUKH Y PaIbCKOTO OTACICHHUS
Poccuiickoit akanemun Hayk, Vbxesck (V. V. Tarasov, Doctor of Technical Sciences, Professor, Institute of Applied
Mechanics UB RAS, Izhevsk)

B. H. Hosuxos, VxeBckasi rocyJapcTBEHHas cellbckoxo3stiicTBeHHas akangemus (V. N. Novikov, I1zhevsk State Agri-
cultural Academy)

E. A. Kanenmves, acnupant, HCTUTYT NpUKIAIHOW MEXaHHKH YpajbCKOro otaeneHus Poccuiickoil akagemuu
Hayk, VxeBck (E. A. Kalentyev, Postgraduate Student, Institute of Applied Mechanics UB RAS, Izhevsk)



A. B. Yypxun, KaHOUAAT TEXHUYECKUX HayK, WHCTUTYT NpUKIAAHON MEXaHUKU YPaldbCKOro OTAEICHHS
Poccuiickoii akanemun Hayk, Mxesck (4. V. Churkin, Candidate of Technical Sciences, Institute of Applied Mechanics
UB RAS, Izhevsk)

B. A. Ilocmnuukos, OAO «'unporasnentp», Mxesck (V. A. Postnikov, JSC «Giprogaztsentr», Izhevsk)

IO. B. Ily3ano06, kKaHOUIAT TEXHAYECKUX HAYK, MOUEHT, VKEBCKUI TOCYAapCTBEHHBI TEXHUYECKU YHUBEPCHUTET
(Yu. V. Puzanov, Candidate of Technical Sciences, Associate Professor, Izhevsk State Technical University)

K Metoanke BbI0Opa CMa304HOr0 MaTepHaJia IPU TpeHUH cTaabHOro kanara (On Selection Technique of Lu-
bricant for a Steel Wire Rope at Friction ) — C. 164-168.

Ilpeocmasnena memoouxka KOHMPONS CMA30YHO20 MAMEPUAaNd, UCHONb3YeM020 OJid CMA3bIBAHUA CMATbHBIX
Kanamos. Bvlsignenvl 0CHOGHbIE (Dakmopul, Glusiowue HA KOIPGuyuenm mpenuss cmaibhwvlx Kanamos. Ilonyyena
Mamemamuyeckas Mooesb 0Jis onpeodeienus Kodgh@uyuenma mpenus CmaibHO20 KaHamd.

A checking technique of a lubricant used for oiling steel wire ropes is presented. Main factors, influencing upon
friction coefficient of steel ropes are revealed, and a mathematical model for determination of the rope friction coeffi-
cient is built.

KiroueBble cj10Ba: IIaHUPOBAaHHE SKCIIEPUMEHTA, IIYHTUT, CMAa30YHBIA MaTepHall, CTATBHOW KaHaT, KO3 (OUIHEHT
TpEeHuUs

Keywords: Experiment planning, schungite, lubricant, steel wire rope, friction coefficient

YK 621.833.1

A. A. Tkayes, KaHOUIAT TEXHUYECKUX HAYK, MOIEHT, VKEBCKMH TOCYNapCTBEHHBIN TEXHHYECKUH YHUBEPCHUTET
(A. A. Tkachev, Candidate of Technical Sciences, Associate Professor, Izhevsk State Technical University)

BapuaHTbl ONTUMU3AIMOHHOIO POEKTHPOBAHUS IBOJIbBEHTHBIX IUJINHAPUYECKUX nepeaad (Some Variants
of Computerized Design of Involute Spur and Helical Gears) — C. 169—-172.

Paccmampusaiomes  Hexomopuvle  n00X00bl K ONMUMUZAYUOHHOMY — NPOEKMUPOBAHUIO  IB0TbEEHINHbIX
yununopuueckux nepeoau (DLII). Ilokazano, umo Ha O0CHOGe OP2AHUYHOZO COHYEMAHUs. pPA3PADOMAHHOU HAMU
KOHYenyuu OUHAMUYHO20 OJOKUPYIOWe20 KOHMYPA C U36ECHHbIMU MemOOdMU, HANpUMep MemoooM 0000uarnuux
napamempos u KOHYenyuel npsimMo20 NPOeKmuposaHuss nepeoay, modcem Obimb Rpeodiodice KOMOUHUPOBAHHbLI
nooxo0 K agmomamusuposanHomy npoexmuposanuio DI, obnaoaiowuti nosvimu gozmodcHocmsamu. Hexomopule u3z
IMUX 803MOINCHOCHEL PACCMOMPEHBL HA NPEONA2AeMOM NPUMEpE.

Some approaches to optimal design of involute spur and helical gears (ISHG) are considered. It is shown that a
combined approach to the computerized design of ISHG, having some new possibilities, can be proposed on the base of
the combination of the proposed “dynamic blocking contour” conception with known methods, e.g., the method of gen-
eralized parameters and the concept of direct gear design. Some of these possibilities are considered with the proposed
example.

KioueBble ¢JI0Ba: DBOJBBEHTHAS LWIHHIPUYECKAs Tepejada, aBTOMATH3UPOBAHHOE IPOEKTUPOBAHUE,
OJIOKUPYFOIIUI KOHTYP, METO1 0000IIAIONINX TapaMEeTPOB

Key words: involute spur and helical gear, computerized design, blocking contour, method of generalized parame-
ters

YK 621.833.1

A. A. Tkayes, KaHOAUIAT TEXHUYECKUX HAYK, AOIEHT, VKEBCKHH TOCyNapCTBEHHBIN TEXHHYECKHUH YHUBEPCHUTET
(4. A. Tkachev, Candidate of Technical Sciences, Associate Professor, Izhevsk State Technical University)

IIporuo3Hoe NpoeKTHPOBAHKE IBOJbBEHTHBIX IMIHHApHYecKkHX nepenad (Predictive Design of Involute Spur
and Helical Gears) — C. 173-178.

Onucan nooxo0 K asmoMamusupoO8aHHOMY NPOEKMUPOSAHUIO I80TbEEHMHBIX YunuHopuyeckux nepeoay (DLII),
NO380AIOWULL NPOSHOZUPOSAMb UX OCHOBHBIE CE0UCMEA HA PaHHeM dmane NpoeKmupo8anus, CEA3AHHOM ¢ 6b1OOPOM
K03 uyuenmos cmeujenus wecmepru u koneca. /laemces kpamxoe onucarue CAIIP DI, paspabomarnnoil Ha ocHoge
paccmampusaemozo nooxooa, U npueoOsMCcs KOHKpemuble npumepbl npoeKmuposanus nepeoay ¢ noMoubio OaHHOU
CAIIP.

An approach to computerized design of involute spur and helical gears (ISHG) which allows forecasting their prop-
erties at the early stages of design procedure associated with the choice of shift coefficients of a pinion and gearwheel
is considered. CAD system is briefly described which was developed on the base of this approach and some examples of
gear design are considered.

KnioueBble ciioBa: kKod3(QQUIMEHTH CMENIEHHs LIECTEPHH M Kojeca, NPOTHO3HOE IPOSKTUPOBAHUE IIepenad,
JUHAMHYHBINA OJIOKUPYIOUIMH KOHTYP

Key words: shift coefficients of a pinion and gearwheel, gear predictive design, dynamic blocking contour

YK 621.833.389;621.914.5

E. C. Tpybaues, noxTop TeXHUYECKHUX HayK, V>KeBCKMII rocynapCTBEHHBIN TexHI4Yeckuil yausepeurer (E. S. Trubachev,
Doctor of Technical Sciences, Izhevsk State Technical University)

II. A. 3n106una, MaructpanT, VeBCKuii TocyTapcTBEHHBIH TexHHIeckuii yauBepcuter (P. A. Zlobina, Candidate for a
Master's Degree, [zhevsk State Technical University)



C. E. Jlocunos, maructpaHt, VxeBckunii rocy1apCTBeHHbIH TexHU4eckuid ynusepeurer (S. E. Loginov, Candidate for a
Master's Degree, [zhevsk State Technical University)

HoBas cxema ¢popmooGpa3zoBanus 3y0beB cnuponaHbix koJjec (A New Scheme of Generating Spiroid Teeth) —
C.178-184

Ipeonosicena Hogast cxema popmoodpazosanust 3666 CRUPOUOHBIX KOLEC C NOMOUbIO NIOCKOU Pe3y080lU 20J106KU,
obecneuusarowasi NOGbIUEHHbIE MEXHON0SUYEeCKUe NOKA3Amenu 6 CPAGHeHUU ¢ MPAOUYUOHHOU CXeMOU HA OCHOGe
uepesYHOl  CHUPOUOHOU  (ppesvl. [lanbl OCHO8bI pacyema CMAHOYHO20 3AYenieHus, NOKA3AHbl B803MONCHOCU
peanusayuu cxembl.

A new method of generating spiroid teeth with a plane cutting head which ensures an improvement of the manufac-
turing performance in comparison with the conventional method using spiroid hob is suggested. The principles of ma-
chine engagement calculation and the ways of implementing this method are given.

KitroueBble ciioBa: crimponaHas rnepenada, popmoodpaszoBaHue 3yObeB

Key words: spiroid gear, tooth generation

YK 621.833:622.6

C. I'. Qupros, OAO «33TM»y, Onekrpoctans (S. G. Chirkov, JSC «EZTM»y, Electrostal)

A. B. Knouxos, OAO «33TMpy, Onexrpoctans (4. V. Klochkov, JSC «EZTM», Electrostal)

C. A. Jlazymun, kanauaat texaudeckux Hayk, OAO «93TMy, Dnekrpocrains (S. A. Lagutin, Candidate of Technical
Sciences, JSC «kEZTM», Electrostal)

Tperbe NoKoJieHUe PeAYKTOPOB 1is npuBoaa miaactuH4arbix nurateseid (The Third Generation of Gear-
boxes for an Apron Feeder Drive) — C. 185-187.

Ha npumepe mpex noxonenutl npugooa HIACMUHYAMbIX Numameneli paccMompenvl co8peMeHHvle MeHOeHYUU
COBEPUIEHCMBOBAHUA  MEXAHUYECKUX NPUBOOOS 20PHO-0002AMUMENbHO20 U  MEMANIYPRUYECKo20 0D0PYO008aANUSL.
Ioxasano, umo oceoeHue npoyeccos yemeHmayuu u WAUPOSKU 3y04amuIX nepeday emecme ¢ ONMuUMU3AYUEl
2eoMempuyecKux Nnapamempos noseoidem 6onee ueM 6 Hemblpe pazd CHU3UMb KOIPhuyuenm yoenvHoll
MamepuanoemMKocmu YuIuHOPOKOHUYECKUX pe0yKmopos no CpagHeHuIo ¢ munogvimu pedykmopamu 80-x 20006.

Current trends to improve the mechanical drive for mining and metallurgical equipment are examined on the exam-
ple of three generations of the apron feeder drives. It is shown that the development processes of tooth carburization and
grinding, together with the optimization of geometrical parameters allows decreasing the factor of specific material ca-
pacity of cylindrical-bevel reducers fourfold compared with standard gearboxes of the eighties.

KiroueBsble cj10Ba: HMINHAPOKOHUYECKHE PEAYKTOPHI, INIACTHHYATHIE TUTATEIN

Key words: cylindrical-bevel reducers, apron feeders

YK 621.827.5

A. B. Ilensamckuii, ROKTOp TEXHWYECKHX HayK, mpogeccop, VDKEBCKHI TOCylapCTBEHHBI TEeXHHYECKUIT
yauBepcuret (4. V. Shchenyatskiy, Doctor of Technical Sciences, Professor, Izhevsk State Technical University)

E. C. Yyxnanyes, actiupanr, V>keBCKHM TOCyIapCTBEHHBIM TexHHUYecknil yHuBepcutet (E. S. Chukhlantsev, Post-
graduate Student, [zhevsk State Technical University)

AHaJIN3 KOHCTPYKIMiiI JKCHEHTPUKOBBIX MEXaHH3MOB M CYLIECTBYIOLIUX METOJ0B pacyera WX HArpy304HOM
cnocodHocTu (Analysis of Cam Mechanism Designs and Existing Methods of Their Load Capacity Calculation) —
C. 188-193.

Paccmompenvr paziuunvie mexanusmol nepexoca. llposedena ux knaccugpuxayus, gbiasneHvl 001ACmy NPUMEHEHUS.
Onpedenenvl nepcnekmusHvle HANPasieHus padom no cO30AHUI0 HOB020 MEXAHUIMA NEPEKOCd.

Different skewing mechanisms are considered in the article. Classification of the mechanisms is carried out and
their application areas are determined. The work upcoming trends to create new skewing mechanisms are defined.

KaioueBble c10Ba: MexaHU3M IIEPEKOCA, SKCLEHTPUK, OYPUIIbHBIE KOJIOHHBI

Key words: skewing mechanism, cam, drilstring

MN3MEPUTEJIbBHAS TEXHUKA

YK 621.317.1

HU. I'annon, Kanauaat TexHudecknx Hayk, CioBarkuii Texandeckuii yansepcuter (I Gallon, Candidate of Technical
Sciences, Slovak Technical University)

P. I'apmsancku, xaHAUOAT TEXHUIECKUX HAYK, AOIEHT, CoBankuil Texandeckuil yausepcureT (R. Gartyanski, Can-
didate of Technical Sciences, Associate Professor, Slovak Technical University)

K. Kosau, xaHmuaar TeXHUYECKUX HayK, fAoueHTt, CnoBankuii Texuudeckuii yausepcutet (K. Kovach, Candidate of
Technical Sciences, Associate Professor, Slovak Technical University)

JI. Mapwanka, actimpanrt, CnoBaukuii texaHuueckuid ynuepcuret (L. Marshalka, Postgraduate Student, Slovak
Technical University)

10. JI. Kapasaes, VIxeBcknii rocyJapcTBEHHBIN TeXHU4ecKuid yHuBepceuret (Yu. L. Karavaev, I1zhevsk State Techni-
cal University)



HccnenoBanue BJIMSIHHS TeOMETPUH PACIOJIOXKeHHs1 Kalesleil Ha MOBTOPsIEMOCTb W3MEpeHMil MpH
HCOBITAHUAX HAa 3JEKTPOMATHMTHYI0 coBMecTUMOCTh (Investigation of Cables Geometry Influence on
Measurement Repeatability of Electromagnetic Compatibility Tests) — C. 194-199.

Cmambps noceésujeHa ananusy 63aumMHO20 6IUAHUA Kabenell, HAXOOAWUXCA HA OUDTEKMPULECKOM CIOe, NP NPO6eoeH Ul
UCNBLIMAHULL HA YCMOTNUBOCY K 6030€UCBUI0 INeKMPOMASHUMHO20 NOJIAL.

The analysis of cables mutual influence during their electromagnetic-compatibility tests is considered.

KnroueBble ¢jI0Ba: 3JIEKTPOMarHUTHAsE COBMECTUMOCTbD, B3AaMMHBIM HMIIEIaHC AJIMHHBIX JIMHUH, METOX MOMEHTOB,
n3MepeHHe ToKa CHH(a3HbIX TOMeX

Keywords: electromagnetic compatibility, mutual impedance of transmission line, moment method, common mode
current measurement

YK 621.396

A. H. Konvicos, xaHIuAaT TEXHUYECKUX HAyK, JOLEHT, VKeBCKUH rocynapCTBEHHBIN TEXHUUYECKUI YHUBEPCUTET
(4. N. Kopysov, Candidate of Technical Sciences, Associate Professor, Izhevsk State Technical University)

E. A. Kopob6kos, actimpanT, VeBCKHii TOCYJapCTBEHHBIN TexHU4eckuil yHuBepcutet (E. A. Korobkov, Postgraduate
Student, Izhevsk State Technical University)

U. F. Ilempywuna, VxeBCKUil rocyAapcTBEHHBIN TeXHIUECKUH yHUBepcuTeT (1. B. Petrushina, 1zhevsk State Tech-
nical University)

Ounenka 3¢pGeKTUBHOCTH HCIIOJb30BAHMS NPOrPpaMMHO-annapaTHeIx cpeacts mymoounctku (Efficiency Es-
timation of Firmware Noise Reduction) — C. 200-205.

Paccmampusaiomes  pesyromamuvl  IKCHEPUMEHMATBHLIX — UCCTIEO08AHUL  NPOSPAMMHO-ANNAPATNHLIX — CPEOCa
wymoouucmiku Ha npumepe naamol « Tuwunay 6 coomsemcemeuu ¢ TOCT P 50840-95 memodamu apmukyisyuoHHbIX
usMeperull U NapHbIX CPAGHEHULL.

The experimental results of firmware noise reduction device «Tishina», implemented according to state standard
50840-95 are considered. The experiments were made by articulatory measurement and paired comparisons methods.

Ki1roueBble ci10Ba: myMm, moMexa, pe4eBoi CUIHaJ, IIyMOOYHCTKA, 3PPEKTUBHOCTh OYHUCTKH

Keywords: noise, disturbance, speech signal, noise reduction, noise reduction efficiency

YK 550.34.052:550.837

B. A. Kynukos, 1OKTOp TEXHHYECKHX HAyK, mpodeccop, VKeBcKkuid rocy1apcTBEHHBIN TEXHHUECKUN YHUBEPCUTET
(V. A. Kulikov, Doctor of Technical Sciences, Professor, Izhevsk State Technical University )

H. B. JKypbun, KaHANAAT TEXHUYECKUX HAyK, JOKTOP MCTOPUYECKHX HayK, PH3MKO-TeXHHYEeCKUil MHCTUTYT ¥YpO
PAH, Wxesck (I. V. Zhurbin, Doctor of Science (History), Candidate of Technical Sciences, Physicotechnical Institute
of UB RAS)

C. E. Joeaoun, actimpant, V>keBcknil rocyapcTBEHHBIH TeXHUUecKui yHuBepcuter (S. E. Dogadin, Postgraduate
Student, Izhevsk State Technical University )

MeToa corjiacoBaHusl JAHHBIX MaJIOr.TyOuHHOI 3ekTpopa3Beaku (The Matching Method of Shallow Electrical
Survey Data) — C. 205-209.

Pacemampuearomes npuyuHbl 03HUKHOBEHUSL CIYNEHYAMOOOPAZHBIX UCKAIICEHUL HA KApmax pacnpedeneHus nos
npu  ManoenyOuHHuIX 2eouzuueckux ucciedosanusax. Ilpeonacaemcs memoo o06pabdomru OAHHBIX, NO380IAIOUUL
NPOU3B0OUMb  KOPPEKYUIO CMYNEHYAMOOOPA3HbIX UCKAJICEHUTI U  NOCMPOEHUEe CEOOHbIX KApm pacnpeoeienus
2eopuzuueckozo nojis 8 AGMOMAMUYECKOM pedcume.

The reasons of step-like data distortions on field density maps at low-depth geophysical research are considered. A
new data correction method, which allows removing distortions and creating summary maps of geophysical field in
automatic mode, is proposed.

KoaroueBble ci10Ba: cTyneHYaT000pa3Hble HCKKEHMS, HOPMAIM3aLHsl, aHOMAJIHS, CTIIa)KMBAIOIIasi KOPPEKLUS

Keywords: step-like distortion, normalization, anomaly, edge smoothing matching

YK 621.317.335

M. IO. Muwxos, XaHIAOAT TEXHUYECKUX HayK, CapamyiIbCKUi MONUTeXHUUECKUH HHCTUTYT (prmman) U TY
(M. Yu. Mishkov, Candidate of Technical Sciences, Sarapul Polytechnical Institute, Branch of Izhevsk State Technical
University)

CxeMoOTexHINYeCKOe MPOEKTHPOBaHHE PeJAKCAIMOHHOTO HM3MePHTEeJLHOI0 Tpeodpa3oBaTe/isi NMapamMeTPoOB
CG-aByxnomocankoB (Schematic Design of Relaxation Measuring Transducer of CG-Based Two-Terminal Pa-
rameters) — C. 209-214.

Paccmampusatomes  60npocbl  cXeMOMEXHUYECKO20 — NPOEKMUPOSAHUA  PeNaKCAYUOHHO2O — USMEPUMENLHOZO
npeobpazosamens napamempos CG-08yxXnonoCHUK08, ONUCAHbL 6APUAHMbL Peanu3ayuu omoensHolx y3108. [Ipusedensi
pe3yibmamul IKCHEPUMEHMANTLHO20 UCCIe006aHUA MaKema npeobpazosameis, 6KIOYaAs onpedeienue HA4aNbHbIX
napamempos usmMepumenbHoll Yenu u NoepeuHoCm U3Mepenuli eMKoCcmuy U HPOGOOUMOCHIU.

The schematic design of the relaxation measuring transducer of CG-based two-terminal parameters is considered,
and realization variants of some its units are described. An experimental study of the transducer model showing, includ-
ing the determination of measuring circuit initial parameters and measurement errors of capacitance and conductivity,
are presented.
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KuroueBble cJI0Ba: H3MEPUTEIBHEIN TPeoOpa3oBaTeb, MOAYJISALUS, H3MEPHUTEIbHAS 1Ienb, CG-BYXIOIIOCHUK
Key words: CG-based two-terminal, relaxation, modulation, measuring circuit

YK 621.791.72

. H. Tpywinuxos, KaHAMIAT TEXHUYECKUX HayK, [lepMCKuil HALIMOHAIBHBIN UCCIIEAOBATEIbCKUN TOJUTEXHUYECKUN
yausepcureT (D. N. Trushnikov, Candidate of Technical Sciences, Perm National Research Politechnical University)

B. Al benenvkuii, NOKTOp TEeXHMYECKMX Hayk, mnpodeccop, IlepMckuii HAalMOHAJIBHBIA HCCIEIOBATEIbCKHIA
nonurexHuyeckuit ynusepcurer (V. Ya. Belenkiy, Doctor of Technical Sciences, Professor, Perm National Research
Politechnical University)

B. B. 3wikos, crynent, IlepMckuii HalMOHAJIBHBIM MCCIENOBATENbCKUN IMONUTEXHUYECKUN YHUBEPCUTET
(V. V. Zykov, Student, Perm National Research Politechnical University)

BTOpUYHO-3MUCCHOHHBII CUTHAJ U3 30HBI YJIEKTPOHHO-IY4YeBOil CBAPKH M €ro CBfi3b € reOMeTPUYECKHMMHU
napaMmerpamMu cBapHoro mBa (Secondary Emission Signal of Electron-Beam Welding Zone and Its Connection
with Weld Joint Geometric Parameters) — C. 214-221.

Hccneoosana cmpykmypa 6moputHO-3MUCCUOHHO20 CUSHANA U3 30HbL 8030€liCM6Us 3J1eKMPOHHO20 NYYKA HA
Memai npu 371eKMpPOHHO-TYYE80U C8APKE MOUIHLIM KOHYEHMPUPOBAHHBIM HNEKMPOHHbIM NYYKOM NYMeM pecucmpayuu
MOKA HeCamocmosmebHO20 paspsaod 8 Niasme C UCNONb308AHUEM KOJLIEKMOPA 3aPANCEHHBIX YaACMUY, YCMAHOBIEHHO20
Hao 3omuoll ceapku. Ilpusedenvl cnexmpanvHvle pacnpedeneHuss CUSHAIA NepeMeHHOU COCmAsnawel Mmoxa
Konekmopa 6 ouanasoue uwacmom 35...40 xly npu ceapke cmamuueckum U OCYUITUPYIOWUM NYYKOM, A MAKHCe
nonepeuHvle WAUDHL U IMAUPUHECKUE HEHOPMUPOBAHHbIE WIOMHOCMU PACHPEOeNeHUss CUSHANA NPU DA3TUYHBIX
peoicumax hokycuposxu

The emission of electrons from the welding zone is analyzed. Experiments were conducted to examine the spectrum
of oscillations of the secondary current at various values of the specific power of the electron beam. The conducted re-
search showed that the signal spectrum of the secondary current in electron beam welding of high power contains a
characteristic high-frequency (15 kHz) component. Empirical density distribution of the signal was constructed in the
amplitude range for this component. It was shown that the parameters of the density distribution is closely linked with
the nature of interaction of the beam with metal and can be used for remote control of technology process.

KiroueBble cji0Ba: SIIEKTPOHHO-ITyYeBas CBapKa, (OKYCHPOBKA DIEKTPOHHOTO IMy4Ka, BTOPHYHO-3MHUCCHOHHBIE
MIPOIIECCHI, TOK HECAMOCTOSTEIFHOTO pa3psia B Iia3mMe

Key words: electron beam welding, secondary-emission signals, stainless steel, electron beam focusing, weld for-
mation control and monitoring

YK 007.62-5

K. B. Hluwakos, kanauaat (HU3NKO-MaTEMaTHYECKUX HAyK, JOLEHT, V)KEBCKUI TOoCylapCTBEHHbBIH TEXHUYECKHMA
yausepcuret (K. V. Shishakov, Candidate of Physical and Mathematical Sciences, Associate Professor, Izhevsk State
Technical University)

YnpasJ/ieHue YIJI0BBIM NepeMellleHUeM CJI05KHOro nmpenu3noHHoro oosekra (Control of Complex Object An-
gular Motion) — C. 221-235.

Paccmampusaemces ynpasnenue yenosvim nepemewjeHuem CroiCHO20 U  6oabuloc0 npeyusuoHHo2o obvekma. s
€20 HU3KOUACMOMHO20 HABEOCHUS NPUMEHACMCA MPEXKOHMYPHOe NOOYUHEHHOe YNPAasieHue 1eKmponpueooom ¢ yn-
pyeoii nepedayeti. AHATUSUPYIOMCA BO3MONMCHOCTNU U OZPAHUYEHUS YNPABTIEHUA 8 YCIOBUAX SHEUHUX U IKCHLYAMAYUOH-
HbIX 803MYUeHUI.

A three feedback control system of electric drive with a resilient gear is investigated. The analysis of interference in-
fluence on the system parameters is presented.

KaioueBble ci10Ba: ynpapieHue, SJIEKTPONPUBO, IIPELIU3UOHHBIH 00BEKT, YIIIOBOE NIepeMellIeHHe, YIIpyras CBs3b

Key words: control, electric drive, complex precision object, angular motion, elastic linkage

YK 621.396.9

Prof. Ing. J. Suriansky, CSc., Dept. of Informatics and Automation Technology, Faculty of environmental and
manufacturing technology, Technical university in Zvolen (/4. IJiopancku, kKaHOHIAT HayK, podeccop, Texamdeckuii
YHHUBEpCHTET, 3B0OJIeH, CIIOBaKU)

Assoc. Prof. Ing. P. Bozek, CSc. Department of Informatics and Automation, Faculty of Material Science and Tech-
nology STU (I1. boarcex, kanauaat Hayk, noueHt, CloBalKiii TEXHUYECKHH YHUBEepcuTeT, bparucnasa, CiioBakus)

Inertial Navigation System In Robotics (IIlpumeHenne wuHepuUUAIBLHOW HABMIAllMOHHOW CHCTEMbI B
podoTtorexnuxke) — C. 235-238.

The paper deals with constructing the inertial navigation system (hereafter INS) which will be utilized for the cali-
bration of a robotic workplace. The calibration is necessary for adapting the simulation of a production device model to
real geometric conditions.

B cmamve paccmampusaemcsi cosoanue unepyuanvrou Hasueayuonuou cucmemvl (MHC) ona kanubposxu
pobomusuposannozo paboueco mecma. Kanubpoeka npednasHauena 01 nepexodda Om MOOelU K PealbHbiM
2e0MempPUYeCcKUM NAPAMEMPAM.

Key words: inertial navigation system, micromechanical sensor, collision states, calibration, industrial robot

11



KiioueBble c10Ba: MHEpLUAIbHAS HABUTALIMOHHAS CHCTEMAa, MUKPOMEXAHHUECKUH NaTUUK, aHAIH3 BO3MOXKHOCTHU
CTOJIKHOBEHHH, KaJIMOPOBKa, IMPOMBIIIEHHBIH poOOT

HAYKH O 3EMJIE

YK 502.656

B. A. Anexcees, NOKTOp TEXHUYECKUX HayK, npodeccop, VkeBckuii rocy1apCTBEHHbIH TEXHUYECKU YHUBEPCUTET
(V. A. Alekseev, Doctor of Technical Sciences, Professor, Izhevsk State Technical University)

E. M. Ko3zauenxo, couckarens, V>keBCKHA TOCyIapcTBEHHBIN TexHn4eckuil yHuBepcuteT (E. M. Kozachenko, Can-
didate for a Degree, Izhevsk State Technical University)

C. UA. IOpan, NOKTOp TEXHUUYECKHX HayK, mnpodeccop, MkeBckui TocynapCTBEHHbIH TEXHMYECKUI YHUBEPCHTET
(S. I Yuran, Doctor of Technical Sciences, Professor, Izhevsk State Technical University)

ABTOMaTHYeCKasl yCTAHOBKA JIJIs yCTPAHEHHsI aBaAPUIiHOr0 BbIGpoca B cucTeMax (PMIIBLTPAIIMU CTOYHBIX BOJ
(Automatic Installation for Elimination of Emergency Emission in Sewage Filtration Systems) — C. 239-243.

Paccmompena agmomamuueckas ycmanoska 05l YCMPAHEHUs AGAPUIIHO20 GblOPOCA 3ASPAZHAIOWUX GEUECE 8
cucmemax Qurbmpayuy CmoyHvix 600, paboma KOMopou OCHOBAHA HA KOHMPOLE ONMUYECKOU NIOMHOCHU B0OHOU
cpedvl. B cnyuae 603HUKHOBEHUsL 6bIOPOCA BLIPAOAMBIBAEHICSL CUSHAI, YAPAGTSIOWUN 3ACTOHKAMU, PACHOJIONCEHHbIMU
Ha mpybonpoeode u omeode. B pesyibmame 3acpasnenHas 600a C60€BPEMEHHO HANPAGISAEMCsl depe3 Omeood 6
OMCMOUNUK OJIsL YMULU3AYUL, YO YEEIUNUBAEN CPOK CIYIHCObL (PULLINPOE OUUCTIKUL.

Automatic installation for elimination of emergency emission of polluting substances in sewage filtration systems
based on the control of optical density of water environment is considered. In case of emission occurrence a control
signal is generated which activates latches, located on the pipeline and pipe bend. As a result, polluted water in due
time goes through the bend to a sediment chamber for recycling that increases service life of filters.

KaroueBble coBa: aBapuiiHbIA BBIOPOC 3arps3HSIOIIMX BEIUECTB, MOHUTOPHHT, ONTHYECKas IUIOTHOCTb,
OMTOJIEKTPOHHBIN JaTYUK, CKOPOCTD IBIKCHHS KUIKOCTH, (DHIBTP OUUCTKH

Keywords: emergency emission of polluting substances, monitoring, optical density, optoelectronic sensor, speed of
liquid flow, cleaning filter

YK 620.92(045)

M. Y. 3anuxanos, akanemuk PAH, I'ocynapcteennas Jlyma, Mocksa (M. Ch. Zalikhanov, Member of RAS, State
Duma of Russian Federation)

B. @. I'paxosuu, noxtop TexHWYeckux Hayk, ['ocymapctBennas Jlyma, Mocksa (V. F. Grakovich, Doctor of
Technical Sciences, State Duma of Russian Federation)

H. 1. Kysneyos, NOKTOp TEXHUYECKUX HayK, rpodeccop, VkeBCKuii rocy1apCTBEHHbIH TEXHUYECKUH YHUBEPCHUTET
(N. P. Kuznetsov, Doctor of Technical Sciences, Professor, Izhevsk State Technical University)

B. A. ®edopos, noxTOp XUMHYECKHX HayK, mpodeccop, MHcTuTyT 001Ieii n Heoprannueckoi xumuu uM. H. C. Kyp-
nakosa PAH (V. A. Fedorov, Doctor of Science (Chemistry), Professor, Institute of General and Inorganic Chemistry
RAS after N. S. Kurnakov)

006 ogHOM crioco0e 00pBLOBI ¢ BceMUpPHBIM noTenieHueM (A method of combating global warming) — C. 243-254.

Jist cHUDICeHUsE MEMNO8 8CEMUPHO20 NOMENNeHUsl NPediaeaemcst peaiu306amsy Ha NPaKmuke uoer no co30aHuio 6
IKEAMOPUATLHOU 30HE 3eMAU COMHEYHBIX INEKMPOCMAHYULL, NO360IAIOUWUX OCYUECMEUMb PEKYNEPAYUIo CONHEYHbIX
mennosulx nomoxog. Illoxkazana 603MONCHOCHb OP2AHUZAYUU MACCOB020 NPOU3BOOCMBA DJIEMEHMOE CONHEYHbIX
bamapeii Ha OCHO8e APCEHUO2ANNUEBbIX MEXHON02UL Ha 6a3e 00beKma no YHUUmodceHuo nousuma 6 noc. Kambapxa
Yomypmeckoii Pecnyonuxu nymem e2o nepenpoghunuposanus. Ilpu smom @ kawecmee ucxoOH020 Cbipbsi O NOLYYEHUs
XUMUYECKU YUCMO20 MbIUbAKA Npedidzaemcsi UCHOIb306AMb PEaKYUOHHbIE MACChl, NONYHEeHHble 6 pe3ylbmame
VHUYMOIICEHUS TIOU3UMAL.

To reduce the rate of global warming practically, the idea of building solar power stations in the equatorial zone of
the Earth is proposed. The power stations will be able to implement recuperation of solar thermal flow. The possibility
of mass production of solar cells based on gallium arsenide is shown. It is proposed to convert the lewisite destruction
facility (in Kambarka, Udmurt Republic). At that, as a feedstock for chemically pure arsenic production, it is proposed
to use the reaction mass resulting from the destruction of lewisite.

KiaroueBble ciaoBa: 100aimpHOE TOTEIDICHHWE, conHedHble Oarapen, KIIJI comHEUHBIX 3JEKTPOCTaHIINH,
apCeHU/IraJITMEBbIC COIHEUHbIE OaTape, JIIOU3UT, YIIPaBIeHUE KITUMAaTOM

Key words: global warming, solar cells, efficiency of solar power stations, gallium arsenide solar cells, lewisite,
climate control

KOMITBIOTEPHAS JIMHI'BUCTUKA

YK 004.021

M. C. Kaoayxas, KannuaaT TEXHUYECKUX HAyK, AOLEHT, VXKeBCKUI rOCyAapCTBEHHBIH TEXHMYECKUH YHUBEPCHUTET
(M. S. Kadatskaya, Candidate of Technical Sciences, Associate Professor, Izhevsk State Technical University)

AHaun3 TekcToBbIX onucanuii moayJieit ®I'OC (Analysis of Text Description of Federal State Educational
Standards Modules) — C. 255-258.
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Paccmampusaemesn opmuposanue bubnuomerxu mooynei gysa. Ilpednoscennvie cnocobvl aHaiusa mekCmosblx
Xapakmepucmux MoOyiell No360NAM ONUcamov OUCYUNTUHBL PASTUYHBIX 00PA308AMENbHBIX NPOSPAMM 6 EOUHBIX
MepMUHax, YHUGUYUPOSamvb MOOYIU OCHOBHBIX 0OPA306AMENLHBIX NPOSPAMM 00HO20 YPOGHA 00YUEHUs, YMO NO360IUM
NPOEKMUPO8ams OCHOBHbIE 0OPA308AMENbHBIE NPOSPAMMbBL ¢ MUHUMATLHLIMU MPYO03amMpamam. U YMeHbuums O
npenooasamereti mpyo00emMKoCmy POPMUPOBAHUS YUeOHO-MeMOOULeCKUX MAMePUaios.

Formation of a module library at a higher educational institution is discussed. The proposed ways for analyzing the
text characteristics of modules allow describing the disciplines in common terms, unifying the modules of the main
study programs of the same education level. This helps designing the main study programs with minimal labor con-
sumption for teachers to form educational-methodological materials.

KoaroueBble ci10Ba: ocHOBHasi oOpa3oBarenbHas NporpaMMa, OIMCaHNue MOJIYJIsl, KOMIIETEHIH

Keywords: main study program, module description, competences

YK 658.512.2.011.56

E. B. Koponesa, >xeBckuii Tocy1apCcTBeHHbIN TexHIMYecknii yauBepcutet (E. V. Koroleva, 1zhevsk State Technical
University)

OcHOBHBIE JIEMEHTBHI MOJEeJH Y4YEOHBIX ILUIAHOB 00Pa30BaTeLHBIX NMPOrpPamMM INPH KOMIETEHTHOCTHOM
noaxoae (Basic Elements of the Model of Educational Programs Teaching Plans for a Competence Approach) —
C. 258-263.

Paccmampusaromes nooxoovl k opmanuzayuu Mooenu UCXOOHbIX OAHHBIX 0/ POPMUPOBAHUsL VHEOHbIX NAAHO8
06pazosamenvhbix npocpamm. HCXoOHviMu OaAHHLIMU AGTAIOMCA QOPMYIUPOSKU Komnemenyutl. Hx npednacaemcs
npusecmu Kk eOUHOMy popmamy, 8 KOMopom bl0esIOM 00bEKM KOMREMeHYul, Mun 0eticmsusi ¢ 00beKmom u e1youny
oceoenus deticmeus. Cam 00vexm modxcem Oblmsb NOOeNeH Ha Yacmil, a Yacmu 8 C8010 o4epedb 00pa3yIom YmouHeHHble
Komnemenyuu.  MHOdICECMBO — NONYHUEHHBIX — DOPMATUZOBAHHBIX U  VIMOUYHEHHbIX — KOMNemeHyuii  oopasyem
KOMNEMeHMHOCMHYIO MOOeNb GbINYCKHUKA, KOMOPYIO MOJICHO Npeodpasosams 6 asmoMamusupoSaHHOM pedcume 8
VuebHblIl NIaH 00pa308amebHOl NPOSPAMMbL, Odiee 8 paboyue NPoSPaAMMbl OUCYUNTUH.

The paper describes the approaches to formalizing the model of initial data to develop the education programs
plans. The initial data is the statement of competences, which are proposed to be put to the united format, where the
object of competences, type of action with the object and the depth of the action assimilation are singled out. The object
itself can be divided into parts which in turn form the parts of the competence. The set of the obtained formalized and
specified competences forms the competence model of the graduate, which can be transformed in the automated mode
into the plan of the education program and then into the work programs of disciplines.

KaioueBble cjioBa: KOMIIETEHTHOCTHAsE MOJICb BBINYCKHUKA, CTPYKTypa KOMIIETEHIMH, (OpMAT KOMIIETEHIIHH,
yueOHBIH IU1aH, aBTOMAaTH3aLus pa3paboTKy yueOHOro miaHa

Keywords: competence model of the graduate, competence structure, competence format, educational plan, automa-
tion of the education plan development

VK 658.512.2.011.56

E. B. Koponesa, VxeBckuil rocynapcTBeHHBIN TexHIUeCKui yHUBepcutet (E. V. Koroleva, Izhevsk State Technical
University)

dopMaau3alMsi KOMIETeHNHH o00pa3oBaTelbHOIl NpOrpaMMbl Ha mNpHMeEpPe KYPCOB TOBBIIIEHUS
kBanupukannu cnenuaaucros (Formalization of the Education Program Competences by the Example of Ex-
tension Courses for Experts) — C. 263-270.

Paccmampusaemces npoyecc popmanuzayuu komnemenyuti oopazosamensvhvix npozpamm. Ilpueedenvl npumepol
DOPMYIUPOBOK UCXOOHBIX KOMNEMEHYULl HA eCMeCmEeHHOM s3blKe, 3amem Ux gopmamuposamue, Oemaiu3ayus,
00veduneHue 8 OUCYUnIUHbL (MOOYIU) NO HEKOMOPOMY HPUSHAKY 05 NOCAedyiowe20 npeobpazosanus 6 pabouue
npoSPAMMbBL QOUCYUNTUH.

The paper describes the process of formalizing the education program competences. Examples of competences
statements in the natural language and their formatting, detailing and uniting into disciplines (modules) according to a
certain feature for the consequent transformation into work programs of disciplines are given.

KitioueBble cji0Ba: (hopMai3aIis KOMITETSHIINA, aBTOMATH3as Pa3paboTKH yIeOHOTO TUIaHa

Keywords: formalization of competences, automation of education plan development

YK 519.767.6

B. H. flxumos, TOKTOp TEXHUYECKUX HayK, mpodeccop, CamapcKuil rocy1apCTBEHHBII TEXHUYECKUH YHUBEPCUTET
(V. N. Yakimov, Doctor of Technical Sciences, Professor, Samara State Medical University)

H. C. Mowrxos, Camapckuii rocyJapcTBEHHBI MequUMHCKUi yHuBepcureT (1. S. Moshkov, Samara State Medical
University)

CTpYKTYpHBIii aHAIN3 CJI0KHBIX TEPMUHOB B TEXHHYECKUX AOKYMeHTax (Structural Analysis of Compound
Terms in Technical Documents) — C. 270-278.

Ananuzupyiomecs 0co6eHHOCIU MEKCMO8 HA eCMEeCMBEHHOM s3bIKe, ONUCHIBAIOWUX MAKCOHOMUYECKYIO CIPYKIYDY.
OcHogHotl ynop coeian Ha KIACCUDUKAYUIO DIIeMEHMO8, U3 KOMOPbIX COCMOosim mepMuhbl ¢ mekcme. Takoice
onpeoeienbl KpUmepuu NPUHAOLEHCHOCIUY, NO KOMOPbIM MOJICHO KIACCUDUYUPOBAMb MOM UIU UHOU DAEeMEHMm
CILOJICHO20 COCMABHO20 MEPMUHA.
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The features of natural language texts, describing a taxonomic structure are examined. The emphasis is made on
classification of elements that are parts of compound terms found in the text. The article also defines membership crite-
ria that help to classify a particular element of the compound term.

KaroueBbie c10Ba: €CTECTBEHHBIN A3BIK, aHATN3 TEKCTA, TAKCOHOMHUYECKAsK CTPYKTYpa

Keywords: natural language, text analysis, taxonomic structure

SHEPTETUKA

YK 621.316

H. 3. Knumog, TOKTOp TEXHHMYECKUX HayK, rpodeccop, VKeBCKuil rocy1apcTBEHHbIH TEXHHYECKUH YHUBEPCHUTET
(1. Z. Klimov, Doctor of Technical Sciences, Professor, Izhevsk State Technical University)

A. JI. uwxun, acnupant, MbkeBcknil rocynapcTBeHHBIN TexHu4Yeckuil yauBepeuret (4. L. Shishkin, Postgraduate
Student, Izhevsk State Technical University)

OueHka NMPONMYCKHOW CHOCOOHOCTH 3JIEKTPOCeTH KaK KaHajla cBSI3W B Auamna3oHe 4yactorT 9-148,5 kl'n
(Evaluation of Power Line Capacity as a Communication Channel for 9-148.5 KHz Bandwidth ) — C. 279-286.

Ilpeocmagnenvt  pesyrvmamuvl pacyemosd npedebHblX CcKopocmeli nepedayu OAHHbIX Ol PA36EeMETIeHHbIX
anekmpocemeil 0buje2o noaw3oeanus. Pacuemvl 6vLnu svinonnenvl 8 cOOmMeemcmsuu ¢ OelucmayuWUM CIMaHOapmom 6
obnacmu nepeoayu CUSHAN08 NO HUSKOBOALIMHBIM dAeKmpocemam. Taxoce nposeden CpaGHUMENbHbIL AHAIU3
npeodenbHuIX CKopocmell nepeoayu OAHHbIX 018 PA3GEMEIEHHbIX U HePA38eMEIEeHHbIX dNeKMPocemell.

The results of calculating of data transmission critical speed through residential branched power lines are pre-
sented. The channel capacity of the branched power line and linear power line are compared.

KaroueBble ciioBa: nepenaya JaHHBIX 110 JIEKTPOCETSIM, HPOIYCKHAsi CIOCOOHOCTh 3JIEKTPOCETH, Pa3BETBIICHHAS
JNIEKTPOCETh

Key words: power line communication, power line capacity, branched power line
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