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MATEMATHUKA U MEXAHUKA

YIK 629.7.085.2

I C. Anenuenxos, acnupant, M>xeBckuii rocy JapCTBEHHbIN TexHU4Yeckuil yHuBepcuteT uMeHu M. T. Kanamnu-
koBa (G. S. Alenchenkov, Post-graduate, Kalashnikov Izhevsk State Technical University)

A. 3. Iyukapes, TOKTOp TEXHHYECKUX HAYK, mpodeccop, MkeBckuii rocynapcTBEHHBIN TEXHUIECKUH YHUBEP-
curer nmeHn M. T. KanamaukoBa (4. E. Pushkarev, DSc in Engineering, Professor, Kalashnikov Izhevsk State
Technical University)

CTPYKTYPHBII CHUHTE3 MEXAHHM3MOB CTAPTOBBIX YCTPOWMCTB BECIWJIOTHBIX JIETA-
TEJIbHBIX AIIITAPATOB MAJIOM MACCHI. (Structural synthesis of starting device mechanisms for low-
weight pilotless aircrafts). — C. 5-11.

Ilpoananusuposanvl coepementvie KOHCMPYKYUU CIMAPmMosbIX YCmpoucma 6ecCnuIomHbIX 1emamenbHblX anna-
pamog manou maccol. C nomMowvio Memooos PyHKYyuoHaIbHO-CIMPYKMYPHO20 aHATU3A HALIOEeHbl HOble CPYKMYP-
Hble cxeMbl MeXaHu3MO8 CIApmMo8ulX YCmpoucms, Npo8edeHo ux cpasHenue.

Modern designs of starting devices of low-weight pilotless aircrafts are analyzed. By means of functional-
structural analysis methods new structural schemes of mechanisms of starting devices are found, their comparison
is carried out.

KnaioueBble cjioBa: CTPYKTYpHBIH CHHTE3 MEXaHH3MOB, CTApTOBOE YCTPOWCTBO, OCCHMIIOTHBIH JIETaTelbHBIN
anmapar

Keywords: structural synthesis of mechanisms, starting device, pilotless aircraft

YK 532.3, 519.635.8

E. B. Bemuanun, Maaamii Hay4HbIA COTPYIHUK, Y AMYPTCKHH rocynapcTBeHHbIH yHuBepcurer (E. V. Vetchanin,
Junior Researcher, Udmurt State University)

B. A. Tenenés, noxrop (hru3nKko-MaTeMaTHIeCKUX HayK, podeccop, VKeBCKuiA rocy1apcTBEHHBIN TEXHUIECKUH
yausepcuteT umern M. T. Kanamaukosa (V. A. Tenenev, DSc (Physics and Mathematics), Professor, Kalashnikov
Izhevsk State Technical University)

JIBDKEHUE KAITJIEOBPAZHOT'O M COEPUYECKOI'O TEJI C TIEPEMEHHOM TEOMETPUEN MACC
B BS3KOI XXUJIKOCTU (Motion of drop-shaped and spherical bodies with variable mass geometry in vis-
cous fluid). — C. 11-23.

IIposedeno uuciennoe mMooenuposanue OBUNCeHUs mell KanaeoopasHou u cghepuueckoli Gopm ¢ nepemeHHol
2eomempueti Macc Ha OCHO8e COBMECMHO20 peuleHus mpexmepuvix ypaswenui Hasve — Cmokca u ypagnenuti Kupx-
eogpa. Ilonyueno, umo 8 6A3KOI AHCUOKOCIU NepemMenjeHie Kanieobpasno2o meia 6oavule, 4em y cepuieckozo.

Numerical simulation is carried out for motion of drop-shaped and spherical bodies with variable geometry of
masses on the basis of the joint solution of three-dimensional Navier-Stokes equations and Kirchhoff equations.
It was found that the displacement of a drop-shaped body in a viscous liquid is greater than of a spherical one.

KnioueBble cioBa: MOOHMIBHBIE POOOTHI, YUCICHHBIE METOJBI THAPOANHAMHUKY, HECTAMOHAPHbIEC IBIDKEHMS,
MepeMEHHasi TEOMETPHS Macc

Keywords: mobile robots, numerical methods for fluid dynamics, unsteady motions, variable geometry of
masses

YK 519.876.5

O. T. 3ybapesa, actimpant, Ousuko-rexanaeckuii uHCTUTYT YpO PAH (O. T. Zubareva, Post-graduate, Physi-
cal-Technical Institute, Ural Branch of RAS)

. B. I'pysoes, Benyumii nporpammuct,dusmko-rexuuueckuit unctutyt YpO PAH (D. V. Gruzdev, Lead Pro-
grammer, Physical-Technical Institute, Ural Branch of RAS)

U. B. ’Kypoun, NOKTOp HCTOPHUUECKUX HAYK, KAaHAUIAT TEXHUYCCKUX HAYK, CTAPIINI HAyYHBIA COTPYIHHUK, 3aBE-
nytomuit tabopatopueit, Gusuko-rexuuueckuit naeruryr YpO PAH (I V. Zhurbin, DSc in History, PhD in Engi-
neering, Senior Researcher, Head of Lab, Physical-Technical Institute, Ural Branch of RAS)

KOMIUIEKCHBI METO/I MOJIEJIMPOBAHMSI TPAHUL] U CTPYKTYPbI APXEOJIOTMYECKOI
KVYJIbTYPHI (Comprehensive method of simulation of archaeological culture boundaries and structure). — C.
23-28.

Paszpaboman memood modenuposanusa apeana apxeonocuueckoli KyIomypbl HA OCHO8e ONMUMU3AYUU HO KOM-
NIEKCHOMY KpUmMepuio, KOMOopblid YHumviedem ucmopuyeckue u Qusuko-eeocpaguueckue Gaxmopul: munoious
OPEBHUX NOCEeNeHUl, UX PAHNCUPOBAHUE, DEKOHCIMPYKYUS CUCHEMbL XO3AUCMEd, 0COOeHHOCmU penbedha U KOHpuey-
payus eudpocemu. Anpobayus npoeedena Ha npumepe Yeneyxoul apxeonocuveckoii kynomypuol (IX=XIII 8s.).

Method of archaeological culture area simulation according to the complex criterion is developed. The criterion
takes into account typology of ancient settlements, their ranking, economic system reconstruction, topographic fea-



tures and configuration of the drainage system. Approbation is carried out by the example of the Cheptsa archaeo-
logical culture (IX-XIII A.D.)

KiroueBbie ci1oBa: MOACIMPOBAHUE, METOJ ONTUMHU3AIINH, apXCOJOrHUYecKas KyJIbTypa, peibed), KoHpurypa-
[Hsl THIPOCETH

Keywords: simulation, optimization method, archaeological culture, relief, configuration of the drainage system

YK 51-76, 57.087.1

C. A. Kopones, kannuaat GuU3NKo-MaTeMaTHYECKUX HAYK, HOLEHT, V>KeBCKHI roCcyqapCTBEHHBIH TEXHUYECKHNA
yuuBepcureT umenn M. T. Kanamnukosa (S. 4. Korolev, PhD in Physics and Mathematics, Associate Professor,
Kalashnikov Izhevsk State Technical University)

/. B. Matixos, aciupanT, V>keBckuil rocyaapcTBeHHBIN TexHUUeckuil yHuBepcuter uMeHn M. T. Kanamuukosa
(D. V. Maykov, Post-graduate, Kalashnikov Izhevsk State Technical University)

METOA WAEHTUOUKAIIUN TTAPAMETPOB MOJAEJM METAHOI'EHE3A B BUJAE CUCTEMBbI
JIMODEPEHITUAJIBHBIX YPABHEHMII HA OCHOBE TEHETHYECKOI'O AJITOPUTMA (Method of pa-
rameters identification for methanogenesis model as a system of differential equations based on genetic algo-
rithm). — C 29-35.

Ipusedenvt mamemamuueckas MOOeb, ONUCLLEAIOWAsSL MEMAHO2eHe3, 1 Memood ee udenmuguxayuu. Iloxazana
ahhexmusHoCmb NPUMEHEHUST 2EHEMUYECKO20 AI2OPUMMA C BEUIECIBEHHBIM KOOUPOBAHUEM U 0OyYeHuem audepa
memooom Xyka — [ocueca ons pewenus sadauu udenmugpuxayuu. Vccredosana cxooumocms U MmoyHOCHb Al20-
pumma.

A mathematical model of methanogenesis and method of its identification are presented. The efficiency of apply-
ing the genetic algorithm with real coding and leader training by Hooke-Jeeve method in order to solve the identifi-
cation problem is shown. The convergence and accuracy of the algorithm is investigated.

KaioueBble ciioBa: MeraHoreHes, MareMaTHueckas MOJEJb, CHCTeMa OOBIKHOBEHHBIX IU(QepeHIHaTbHBIX
ypaBHEHH, HICHTH(UKAIMS TTapaMEeTPOB, TEHETHYECKUH alrOpUT™M

Keywords: methanogenesis, mathematical model, system of ordinary differential equations, parameters identifi-
cation, genetic algorithm

VK 519.95

A.  A. Jlemynoecxuti, wumwkenep-nporpammuct, OOO «3nDcAii HMurepHemnen Pecepu», Mocksa
(4. A. Letunovskiy, Programming Engineer, LSI International Research LLC, Moscow)

O 3AJJAYE BBIPABMUMOCTU ABTOMATOB OTHOCHUTEJIBHO CVYIIEPIIO3MIIUN [JIs1 CUCTEM
C ®MKCHPOBAHHOI JOBABKOM (Problem of automata expressability realtive to superposition for
systems with fixed additive), C. 36-50.

Paccmampusaemces 3a0aua vlpazumocmu KOHeUHO20 2pynnogoco asmomama Medeedesa M cynepnosuyuamu
cucmem 6uda ®UR, 20e @ cocmoum u3 ecex bynegvix ynkyuil u «3adepoickuy, R — npousgonvhas xoneunas
cucmema asmomamos. Panee asmop nokasan, umo 015 2pynnogo2o asmomama Meodsedesa M, epynna komopozo

ABNAETNCA PA3PEUUMOU, Cyujecmayem aneopumm npogepku M e[® U R]. B nacmosuweii pabome pewaemcs 3adaua

svipazumocmu uepes cucmemvt ® U R NPOU3BOIbHBIX SPYRNOGHIX agmomamos Medsedesa.

The paper cosiders expressibility problem of finite group Medvedev automaton M relative to superposition of
systems ® U R, where @ consists of all Boolean functions and delay, R is the arbitrary finite system of automata.
The author showed previously, that there is the testing algorithm M e[® U R] for group Medvedev automaton M
with the solvable group. The present paper is devoted to solution of expressibility problem relative to system ©® U R
of arbitrary group automata.

KunroueBble c10Ba: KOHEUHBIIT aBTOMAT, BEIPA3UMOCTH, aJITOPUTM, TPYyIIIa

Keywords: finite automaton, expressibility, algorithm, group

VJIK 531.8+692.522.3

C. U. Cauxosa, acnupant, V)xeBckuil rocy1apCTBEHHBIN TeXHIUECKUH yHUBepcuTeT nMeHn M. T. Kamamnmauko-
Ba (S. 1. Sachkova, Post-graduate, Kalashnikov Izhevsk State Technical University)

A. O. Ihwkapes, TOKTOp TEXHUYECKUX HayK, mpodeccop, VkeBckuil rocy1apCcTBEHHbII TEXHUYECKUIT YHUBEP-
curetr umenn M. T. Kanamnukosa (4. E. Pushkarev, DSc in Engineering, Kalashnikov Izhevsk State Technical Uni-
versity)

MATEMATUYECKAS MOJIEJIb KOJEBAHHI KAPKACHBIX CTPOMTEJIbHBIX KOHCTPYKIIUI
[P BO3JAEMCTBUU JIBYX UCTOUYHUKOB BHBPALIMU (Mathematical model of frame building design
vibrations at influence of two vibration sources). — C. 50-54.

Paccmompeno enusnue 08yX UCMOUHUKO8 6UOpAYUL HA HOBblE CIPOUMENTbHbIE KOHCIPYKYUU U3 MepMOCMPYK-
MypHbIX nawnenell. Bvisigneno, umo cobcmeeHnHbvie uacmomvl nanenel OnusKy K 4acmomam Oblmosvix MAuUH, HaAco-
CO8 U BEHMUNAMOPOS, A OUHAMUYECKUE NPO2UOBL NAHENel MO2YM NPeBbICUMb OONYCIMUMbLE SHAYEHUS.

Influence of two vibration sources on new building designs made of thermasteel panels is considered. It is re-
vealed, that natural frequencies of panels are close to frequencies of household machines, pumps and fans, and dy-
namic deflections of panels can exceed admissible values.



KiioueBble ciioBa: KoneGaHus1, CTPOUTEIBHBIC KOHCTPYKIHH, TEPMOCTPYKTYPHBIC TAHEIH
Keywords: vibrations, building designs, thermasteel panels

YK 621.002

E. C. Cnawes, maructpanr, MxeBckuil rocynapcTBeHHbIN TexHU4Yeckui yHuBepcuteT umenn M. T. Kanamuu-
koBa (Y. S. Slaschev, Master’s degree student, Kalashnikov Izhevsk State Technical University)

B. I'" Ocempos, noKTOp TEXHUYECKUX HaYK, podeccop, MkeBckuii rocynapcTBEHHBINH TEXHUYECKUH YHHBEPCH-
ter umenn M. T. KanamnukoBa (V. G. Osetrov, DSc in Engineering, Professor, Kalashnikov Izhevsk State
Technical University)

MOJIEJIMPOBAHUE METOJIA I'PYIIIIOBOU B3AUMO3AMEHSEMOCTH HA KOOPIUHATHBIE OCH
(Modeling of group interchangeability method on coordinate axis). — C. 55-60.

Paccmampusaemcs moderuposarnue pasmepHoti yenu ¢ napaiielbHbIMu U HenapaiielbHbIMU 36eHbAMU U Memo-
0a epynnosoil 63aumMo3amMeHAeMOCU Ha KOOPOUHAMHbIE OCU, NPeOCMABIeH CNocob deneHUs Mmpex38eHHOU U MHO20-
38EHHOU Yenu Ha 2PYRNbL € UCNONb308AHUEM KOOPOUHAMHBIX OCEl.

The paper considers modeling of a dimensional chain with parallel and nonparallel chains and of a group in-
terchangeability method onto coordinate axes. The method of dividing a trimetric and multilink dimension chains
into groups by applying coordinate axes is represented.

KaioueBble ci10Ba: MeTO TPYIIIOBOM B3aMMO3aMEHSIEMOCTH, Pa3MEpHasl LIeTlb, IEKapTOBBl KOOPANHATHI

Keywords: method of group interchangeability, dimension chains, Cartesian coordinates

V]IK 621.454.3

@. A. Vpasdoaxmun, DOKTOp TEXHHYECKUX HAYK, Ipodeccop, Borkuucknii Gpuiman MxeBckoro rocy1apcTBeHHO-
ro TexHndeckoro yHuBepcurera umenu M. T. Kanmamnukosa (F. 4. Urazbakhtin, DSc in Engineering, Professor,
Votkinsk Branch of Kalashnikov Izhevsk State Technical University)

A. A. Kopenes, kaHIUIAT TEXHUIECKAX HAyK, BoTkuHCKUH Quimman M>keBCKOro rocy1apcTBEHHOTO TEXHIYECKO-
ro yauBepcurera umenn M. T. Kanamaukosa (4. A. Korenev, PhD, Votkinsk Branch of Kalashnikov Izhevsk State
Technical University)

MATEMATUYECKAS  MOJIEJIb  KPUTMYECKHMX CUTYALIMA IO HWHTEHCUBHOCTH
ITPOSIBJIEHMSI CBOMCTB TBEPJIOTOIUIMBHBIM PAKETHBIM JIBUTATEJIEM (Mathematical Model of
Critical Situations According to Properties Intensity of Solid Propellant Rocket Engine). — C. 60-72.

Paccmampusaemcs mamemamuueckas mooensb, No360JA0WAS ONPeOeNAmb Kpumuyeckue (newimammvle) cu-
myayuu 8 pabome meepOOMONIUBHO20 PaKemno2o dsueamens. Mooderb cocmoum u3 610K08: 6600a UCXOOHBIX OAH-
HbIX 8 8U0e Napamempos cOCMOAHUS, 8030eliCMEUs HeuHell CPeobl, MEeXHUYECKUX YCA068ULl;, MHOJCECME noKa3ame-
netl kpumuyHocmu 2nemenmog u eéceco PITT; ananuzamopa, no3eoianuje2o onpeoeiims KoIuuecHeeHHble 3Haye-
HUsL NApamempos U XapaKmepucmuk Kpumuieckux cumyayui. Mamemamuyeckas Mooetb umeem 603MOHCHOCTb
000npedeneHus HOBbLMU NOKA3AMENAMU, NPEOCHABIEHHVIMU 8 8U0e 3A8UCUMOCTEl OM NAPAMEMPO8, 6 MOM YUCTE U
BPEMEHH020 parmopa.

The mathematical model is considered, allowing to define critical (supernumerary) situations in operation of
a solid propellant rocket engine. The model consists of modules: initial data input as parameters of state, environ-
ment influence and technical conditions, sets of criticality characteristics for separate elements and solid propellant
rocket engine as a whole; analyzer, allowing to define quantitative values of parameters and characteristic of criti-
cal situations. It is possible to supplement the mathematical model with new characteristics, depending on certain
parameters, including the time factor.

KnroueBble c/I0oBa: KPUTHYCCKHE CUTYAIWH, MOKA3aTEId KPUTUYHOCTH, ApaMETPhI, TBEPAOTOIUTUBHBIN paKeT-
HBII JBUTATENb, JJICMEHTHI JABUraTellsl, MAaTeMaTHYECKas MOJIEIb, YJHEPreTHYECKask eMKOCTbh, MIPOYHOCTD, yCTOHYH-
BOCTb, KECTKOCTb, TPELIMHOCTONKOCTD

Keywords: critical situations, criticality indicators, parameters, solid propellant rocket engine, engine elements,
mathematical model, power capacity, strength, stability, rigidity, crack resistance

A. C. llaypa, aciupanT, VkeBCKuil TocyapCcTBEHHBINH TeXxHUYeckuid yHIBepcuteT nmern M. T. Kanamanukosa
(A. S. Shaura, Post-graduate, Kalashnikov Izhevsk State Technical University)

B. A. Tenenés, noxrop (pU3MKO-MaTeMaTHYeCKUX HayK, podeccop, MkeBCkHi ToCy1apCTBEHHBIN TEXHUYECKHH
yuuBepcureT umenn M. T. Kanamnukosa (V. 4. Tenenev, DSc (Physics and Mathematics), Professor, Kalashnikov
Izhevsk State Technical University)

IIOCTPOEHUE JIEPEBBEB PEIIEHUI C TIOMOIBIO TI'EHETUYECKOI'O AJITOPUTMA
CTPYKTYPHO-TIAPAMETPUYECKOI'O CHUHTE3A (Construction of decision trees applying genetic algo-
rithm of structural and parametric synthesis). — C. 72—80.

Paccmampusaemcsa  3a0aua nocmpoenus Oepegbes peuieHuli KAk 3a0aya ONMUMAaibHo20 CMPYKMYpHO-
napamempuuecko2o cunmesa. J[na ee peuwieHus npeonrazaemcs 2eHemu4eckKull aneopumm, peanusyiowuti nocieoo-
samenvHoe BbIPAWUBAHUE 0EePEBbES 8 COOMBEMCMEUU C 0DYUAIOWUM HAOOPOM OaHHbIX. [[a KOOUPOBAHUS CIMPYK-
MYpbl UCROAL3YEMCSL NOOX00, OCHOBAHHBIL HA COXPAHEHUU BCEX CMPYKMYPHbIX USMEHEHUU 6 NONYIAAYUU 8 NopsaoKe



ux nosigienus. Paspabomannvie onepamopvl Mymayuu u CKpewueanusi NO380110M U3bexicams U3geCmHulx npooiem
CMPYKMYPHOU ONMUMU3AYUL.

Construction of decision trees is considered as the problem of optimal structural and parametric synthesis. A
genetic algorithm is proposed to solve this problem, implementing a consequent trees growing according to the
learning dataset. The approach is used for structure encoding based on saving all structural variations in popula-
tion in the order as they appear. Developed crossing and mutation operators allow avoiding known problems of
structural optimization.
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Keywords: decision trees, g Il and parametric optimization, genetic encoding

MAIINHOCTPOEHMUE
YK 621.791

Harold Mdsiar, Subhead of Department, Associate Professor, PhD, Alexander Dubcek University of Trencin,
Slovak Republic (Iaporo Macuap, 3aM. Had. oTAena, TOIEHT, KAHIUAAT TEXHUUYECKUX HAyK, T peHIMHCKAN YHUBEP-
cutet uM. Anekcanapa Jlyoueka, CroBankas PecryOmuka)

Peter Liptak, Dean, Associate Professor, PhD, Alexander Dubcek University of Trencin, Slovak Republic (/7e-
mep Jlunmax, nexaH, TOIEHT, KAHANUAAT TEXHUYECKUX HAyK, TpeHYMHCKUI yHUBEpCUTET UM. Asekcanapa Jlyoueka,
CroBaukas Pecniy0Omka)

Daniela Antalova, Master of Science, PhD, Senior Lecturer, Alexander Dubéek University of Trenéin, Slovak
Republic (Janusna Anmanosa, maructp, KaHAUAAT TEXHHYECKUX HayK, CTapllUil NpernojaaBareib, TpeHUYNHCKUN
yHuBepcHuTeT uM. Anekcanapa Jlyoueka, Crnosarkas PecriyOnika)

Zuzana Lackova, Master of Science, Doctoral Student, Alexander Dubcek University of Trencin, Slovak Repub-
lic (3yzana Jlaykosa, maructp, TOKTOpaHT, TpeHUNHCKHN yHUBEpcUTeT UM. Anekcanapa Jlyoueka, CioBankas Pec-
myOJnKa)

UNUSUAL APPLICATION BONDING OF ALUMINIUM AND ITS ALLOYS (HerpaaunuoHHbIe BHbI CO-
eIMHEeHHsI ATIOMUHUS U ero cmiaBoB). — C. 81-88.

This post is aimed at a wide range of use of bonding materials. With the development of industrial technologies,
the efforts of designers to develop the most effective method of joining materials transformed into practice. Contri-
butions have been incorporated into most common ways of connecting bonding, pressure bonding and friction stir
spot welding. For these types of bonding is appropriate to use materials from aluminum and aluminum alloys. De-
velopment and innovation bonding techniques are widely applied in the manufacture of car bodies as well as for use
in the repair industry. Application of aluminum and its alloys are largely made to improve the mechanical proper-
ties such as strength and stiffness of structures, while maintaining weight. The paper contains the results of the stir
spot welding, where the role played by geometric factors tool for bonding strength and the injection strength.

Paccmampusaromest 60npocwl coeOunenust pasiuunblx Mamepuanos. B wacmuocmu, yoersiemcs eHumManue KoH-
MAKMHOU CEapKe MAMEPUANOs U3 QIIOMUHUS U (UIU) QIIOMUHUESbIX CNa6os. Takue coeOunenus aKmydaibHol, Ha-
npumep, 6 agmMoMoOuIbHOU npombluiennocmu. TIokazano, 4wmo MONCHO 6bINOJHUMb MEXHOIOSUHECKUl NpoYecc
C8APKU MAKUM 06PA30M, UMO MEXAHUYECKUe CEOUCMEA COCOUHACMBIX MAMEPUANO8 6031€ KOHMAKMA (NAMHa) ceap-
KU YIYHUAIOMCs.

Keywords: aluminum, aluminum alloys, adhesive, pressure bonding, friction stir spot welding FSSW

KunroueBble ciioBa: aJlOMUHUIMA, aTIOMUHIEBBIC CIUIABBI, KICH, CKIICHBAHUE JaBICHUEM, TOYCUHAs CBapKa Tpe-
HHEM

YK 669.14

Harold Mdsiar, Doc. Ing., Csc., Alexander Dubéek University of Trencin, Slovak Republic (I'aporo Macuap,
JIOLIEHT, KaHAWAAT TEXHUIECKNX HayK, TpeHYNHCKUHN yHHBepcUTeT UM. Anekcannapa Jlybuexa, CroBankast Peciry0-
JIIKa)

Jaroslava Sedliakova, Ing., Alexander Dubéek University of Trencin, Slovak Republic (Apocrasa Ceonaxosa,
umkenep, TpeHunHckuil yHuBepcuteT uM. Anekcanzpa Jlyodeka, Crnoarkas PecriyOnuka)

Frantiska Peslova, Prof. Ing., CSc., Alexander Dubcek University of Trencin, Slovak Republic @panmuwira
Iewnosa, npodeccop, KaHAUAAT TEXHUYECKUX HayK, TpeHUnHCKuN yHHBepcuTeT uM. Anekcanjapa Jyoueka, Co-
Barkas Pecmy0mka()

INFORMATIONS ABOUT PROPERTIES OF THERMOMECHANICALY PROCESSED STEELS AFTER
APPLICATION OF OTHER PRODUCTION PROCESSES (CpoiicTBa 00padaTbIiBaeMbIX cTajeil Mo aeiicT-
BHEM Pa3JHYHBIX TEXHOJIOTHYeCKHX mpoueccoB). — C. 88-94.

This contribution deals with steels that have high-strength steels and with chosen technological properties in
field of welding, mechanical working and machining.



Practically by the mentioned cases it is necessary to take care, that by technological processing of the mentioned
steels the temperature will not exceed, that could cause the degradation of the mechanical properties. This eventual-
ity is most possible by welding and cutting materials like Armox and Hardox event. Weldox. The contribution shall
be referred to the results of specific tests selected thermomechanical materials in terms of changes in their proper-
ties after welding in active gaseous shield. In this method the results of tests of basic mechanical properties by the
tensile strength test, by the hardness test and the impact strength test are mentioned. In conclusion there are the
results of specific test and the comparison of the strength characteristics of chosen processed steels.

Paccmampusaiomea 6onpocsl, céazannble ¢ GIUAHUEM MEXHOIOSUHECKUX NPOYECCO8 (CéapKa, Mexanuieckas oo-
pabomka u Op.) Ha MexHOIo2UYeCKUe C8OlICMEd 00pabamvli8aeMblx KOHCMPYKYUOHHBIX MAMEPUATOS.

Oyenka GnUsHUSL MEXHOIOSUYECKUX NPOYECCO8 HA UBMEHEHUE CEOUCME KOHCMPYKYUOHHBIX MAMEPUALO8 NPOU3-
600UMCSL NO AHAAU3Y MEMNEPAMYPbL MAMEPUATd NPU €20 MeXHOI02UYeCKol oopabomke. B wacmnocmu, npegviuie-
HUe HeKOMOPOU KpUMUYeCKoll meMnepamypbl MOJCem CyuecmeeHHo YXyOuams c8OUCmea cmanei, 8 YacmHoCmu,
cmaneu Armox, Hardox, Weldox. Hznazaemcs memoo, no360s0uuil UCCie008ams MEXaHU4ecKue ceoucmaa mame-
puanos (npounocms, meepoocms u 0p.) npu ux oopabomre. IIpusoosmes pezyrbmamsi UCHLIMAHUIL OJisL CMATbHBIX
MAmepuanos.

Keywords: technological properties, welding, welded joint

KuntoueBble cj10Ba: TEXHOJNIOTMYECKHE CBOUCTBA, CBapKa, CIIASHHOS COCTUHCHUE

YK 621.7.06

U. C. Anenuenxos, acnupanrt, M>keBckuil rocyJapCTBEHHBIA TexHUUecKui yHuBepcuteT umenn M. T. Kanamuu-
koBa (. S. Alenchenkov, Post-graduate, Kalashnikov Izhevsk State Technical University)

A. 3. Iywkapes, TOKTOp TEXHHYECKUX HAYK, mpodeccop, MkeBckuii rocynapcTBEHHBIN TEXHUIECKUN YHUBEP-
curer umenn M. T. Kanamankosa (4. E. Pushkarev, DSc in Engineering, Kalashnikov Izhevsk State Technical Uni-
versity)

[MPOEKTUPOBAHUE KUHEMATHUYECKHX CXEM MEXAHHU3MOB POTOPHOI JINHUU (Designing of
kinematic schemes of rotor line mechanisms). — C. 95-101.

Ilpoananusuposanvl cywjecmsyroujue 8apuaHmsl UCHOIHEHUA CIMPYKNYPHBIX CXeM KOHMPOIbHBIX MEXAHUIMO8
pomopHot aunuu. Ilpednoscen memoo ux cunmesa. Paccmompenvt nepcnexmugnule Kunemamuieckue cxemvl yKa-
3aHHBIX MEXAHUZMOS.

Existing variants of structural schemes layouts of rotor line control mechanisms are analyzed. Method of their
synthesis is offered. Perspective kinematic schemes of the specified mechanisms are considered.

KaioueBbie ci10Ba: poTOpHas IMHUS, MEXaHU3MBI, CTPYKTYPHBI CHHTE3

Keywords: rotor line, mechanisms, structural synthesis

YK 623.44(045)

JI. A. I'anaean, TOKTOp TEXHUYECKUX HAYK, mpodeccop, VkeBCkuil rocy1apCTBEHHBIN TEXHUYECKU YHUBEPCH-
ter umeHn M. T. Kanamankosa (L. 4. Galagan, DSc in Engineering, Professor, Kalashnikov Izhevsk State Techni-
cal University)

/. B. Yupkos, actiupanT, V>keBCKuil TOCYyIapCTBeHHBIH TexHndeckuil yausepcuteT umend M. T. Kanamankosa
(D. V. Chirkov, Post-graduate, Kalashnikov Izhevsk State Technical University)

HUCCJIIEAOBAHUE XAPAKTEPA TIEPEJAUYM UMIIYJIbCA OTJAYU HA CTPEJIKA B CUCTEMAX
C HEIIOJIBMXXKHOM CTBOJIBHOIM KOPOBKOI (Research of character of recoil impulse transfer to rifleman
in systems with motionless receiver). —C. 101-104.

Paccmompenvr umnynscol omoayu, oeticmsyrowjue Ha CMpenKa 6 CUCIeMax ¢ HenoOBUN CHOL CMBOTLHOU KOPOOKOIL U
PA3UYHBIMU MUNAMU O8U2amerneli agmomamury. Beisgienvt npuopumemat.

The paper considers recoil impulses, acting on a rifleman in systems with a motionless receiver and various
types of motors for automatics. Priorities are revealed.

KuiroueBble ci10Ba: aBTOMaTHKA, OTAA4a, CTPENOK, BO3AEICTBHE

Keywords: automatics, recoil strength, rifleman, influence

VK 621.941.01

C. B. ’Kunses, kanaquaaT TeXHUUYECKUX HAYK, JOIECHT, V)KEeBCKHIA roCy1apCTBEHHBIN TEXHUUYECKUH YHUBEPCUTET
nmenu M. T. Kanamnukosa (S. V. Zhilyayev, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State
Technical University)

C. . Kyeynbmunos, NOKTOp TEXHHYECKUX HayK, rpodeccop, VkeBckuil rocyjapcTBEHHBI TEXHUYECKUH YHU-
Bepcurer uMmenn M. T. Kamammnukosa (S. D. Kugultinov, DSc in Engineering, Professor, Kalashnikov Izhevsk State
Technical University)

U. B. Ilonos, pykoBOANUTENb TPyNIbl oTAena rinasHoro texHonora OAO «Bortkunckuit 3aBom» (). V. Popov,
Team Manager of the Chief Production Engineer Department, OJSC “Votkinsk plant™)

[TOBBIIIEHUE D®PEKTUBHOCTU YEPHOBOI'O TOYEHUA JETAJIEN U3 TUTAHOBBIX CITJIABOB
(Increasing the effectiveness of rough turning of titanium alloys parts). — C. 104-107.



Paccmompenvt nymu noeviuenus 3¢pphekmueHocmu 4epHo6020 moueHust 0emainell U3 mumanogblx CHiA8os, d
makoice pe3yibmamvl CPAGHUMENbHBIX CIMOUKOCHHbIX UCILUNAHUI CMEHHBIX MHO20SPAHHBIX HEeNnepemaiueaemvlx
RAACMUH OMEYeCMEEHHO20 U 3aPYOeNiCHO20 NPOU3B00CMEA.

The paper represents the ways of increasing the effectiveness of the rough turning of titanium alloys parts, as
well as results of comparative durability tests of replaceable multisided throwaway tips of domestic and foreign
production.

KaioueBbie ¢JI0BA: TUTAHOBBIC CIUIABBI, TOKAPHBIC PE3IIbI, CMEHHBIC MHOTOTPAHHBIC ITACTUHBI, YePHOBOE TOUE-
HHE, IPOU3BOIUTEIBHOCTD

Keywords: titanium alloys, turning tools, throwaway tips, rough turning, productivity

YK 621.9.011

K. H. Ko3znosa, accucrent, CaparyibCKUi TONMATEXHUIECKUI HHCTUTYT ((rutrain) HMokeBckoro rocyiapcTBeHHO-
ro Texuuueckoro yHuBepcutera umenn M. T. KanmammnumkoBa (K. N. Kozlova, Assistant, Sarapul Polytechnic
Institute, Branch of Kalashnikov Izhevsk State Technical University)

H. C. Cusyes, NOKTOp TEXHUYECKUX HAyK, Tpodeccop, MkeBckuil rocyJapcTBEHHbBIH TEXHUYECKUH YHUBEPCUTET
umenu M. T. Kanamnukosa (N. S. Sivtsev, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical
University)

U. b. Iloxkpac, DOKTOp TEXHWYECKUX HayK, mpodeccop, VkeBCKHUil Tocy1apCTBEHHBIN TEXHUYECKUH YHUBEPCH-
ter umern M. T. Kanamnuunkosa (I. B. Pokras, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical
University)

B. II. lllenozun, TOKTOp TEXHUYECKUX HayK, podeccop, NkeBckuii TOCyJapCTBEHHBIN TEXHUIECKAN YHUBEPCH-
teT mveHu M. T. Kanamrankosa (V. P. Shenogin, DSc in Engineering, Professor, Kalashnikov Izhevsk State Techni-
cal University)

MOJEJMPOBAHUE KOHTAKTHBIX ITPOLIECCOB ITP ObPABOTKE BBITVJIAJXKMBAHUEM (Modeling
contact processes at burnishing). — C. 107-114.

H3n001cenvl Memoouka u pe3ynomamsl MOOEIUPOBAHUA KOHMAKMHBIX NPOYeccos npu obpabomke nIOCKUX No-
6epxHOCmell BbIIANCUSAHUEM.

Methodology and results of modeling contact processes at flat surfaces burnishing are considered.

KaioueBsle cioBa: MoJieTMpoBaHye, TpeHUE, H3HAIINBaHNE

Keywords: modeling, friction, wear

YK 621.09.07, 621.757

B. C. Jlazapuyx, actiupanT, VN KeBCKHiA TOCYTapCTBEHHBIN TexHndecknid yanBepcuteT nMeHn M. T. Kanamramko-
Ba (V. S. Lazarchuk, Post-graduate, Kalashnikov Izhevsk State Technical University)

B. I" Ocempos, nokTop TeXHUYECKUX HaYK, mpodeccop, MxeBckuil rocyapCTBEHHBINH TEXHUYECKUH YHUBEPCH-
ter umenn M. T. KanamrnukoBa (V. G. Osetrov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Techni-
cal University)

[IJIAHWUPOBAHUE BHUPTYAJIbHOM CBOPKU B COBPEMEHHOI OPI'AHM3AIIMU ITPOU3BO/ICTBA
(Planning a virtual assembly in modern production organization). — C. 114-119.

Onuculgaromcess munvl npou3600CHs, NPOGOOAMCI UX CPABHUMENbHbIE XAPAKMEPUCUKY, 0DCYICOAIONCs 603-
MOJACHOCU U AKIMYATIbHOCHb UCNONb306AHUS BU3YATUSAYUU NPOYECcO8 COOPKU 6 PA3IUYHBIX MUNAX NPOU3BOOCHS.
Ilpeonazaiomes 2omosvle MOOenU OpP2AHU3AYUU YCKOPEHHO20 O0OYYeHUs padoyux-coopujuKkos, OnUCLIBAIOMCA UX
npeumywecmsd.

The paper describes production types, their comparative characteristics are presented, possibilities and rele-
vance of applying the assembly process visualization in various types of production are discussed. Ready models of
short-time training of assembly workers are proposed and their advantages are described.

KunroueBsble ciioBa: BUpTyabHas cOOpKa, 3JIEKTPOHHAs cXeMa COOpPKH, KO3((GHILMEHT 3aKpEIUICHUS Ollepalii,
cOopouHslii o0y4aromuii kinacc, npumep padots BIIC

Keywords: virtual assembly, electronic circuit of assembly, coefficient of operations consolidation, assembly
training class, example of VAP operation

YK 539.53:621.789

JI. H. Macnos, NOKTOp TeXHUYECKUX HayK, nmpodeccop, M keBCcKuii rocy1apcTBEeHHBIN TEXHUYECKNI YHUBEPCH-
tet umeHn M. T. Kanamaukosa (L. N. Maslov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical
University)

METOJIUKA U PE3YJIbTAThI UICCJIEJJOBAHUM CIIOCOEHOCTH IIIAPXKMPOBAHHS ABPASMBOM
IIOBEPXHOCTU  JIETAJIEM TIOCJIE  BBICOKOTEMIIEPATYPHON  TEPMOMEXAHWYECKOM
OBPABOTKMU (Technique and investigation results of abrasive charging ability for surfaces of parts after high-
temperature thermomechanical processing). — C. 119-121.

Ilpeonooicena memoouxa u npugedenvl pe3yibmamyl UCHLIMAHUN CIMATLHBIX 00pasyos, oopabomanHvix no pe-
JHCUMY 8bICOKOMEMNEPAMYPHOU MEPMOMEXaHULECKOU 00pabomKu U 6 pexcume 00bIYHOU MepMOo0OPabOmKYU HA CNO-
COOHOCMb WAPHCUPOBANUS AOPAZUSHBIX YACTIUY.

The paper proposes a technique and results of testing steel samples after high-temperature thermomechanical



treatment and after common heat-treatment in order to reveal the ability of charging the abrasive particles.
KaioueBble ci10Ba: BBICOKOTEMIIEpATypHas YHPOUHSIONIE-KATUOpyomasi TepMoOMeXxaHuueckas o0paboTka,
00BbIYHAsI TEPMOMEXaHWYEeCKass 00paboTKa, abpasuBHAS YACTHIIA, MAPKUPOBAHUE
Keywords: high-temperature thermomechanical hardening calibrated processing, common thermomechanical
processing, abrasive particle, charging

YK 621.891

H. b. Ilokpac, DOKTOp TEXHUYECKUX HayK, podeccop, VKeBCKHi Tocy1apCTBEHHBIN TEXHHYECKUH YHUBEPCH-
ter umeHn M. T. Kanamuankosa (1. B. Pokras, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical
University)

H. C. Cusyes, TOKTOp TEXHUIECKHUX HAYK, Ipodeccop, MkeBckuit rocyaapcTBeHHBIN TEXHHYECKU YHUBEPCUTET
umenu M. T. Kanamnukosa (N. S. Sivtsev, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical
University)

0. O. Muxaiinos, nOKTOp TeXHMYECKUX HayK, podeccop, VkeBCKuii rocyjapcTBEHHBI TEXHHYECKUI YHUBED-
cuter umenn M. T. Kanamuukosa (Y. A. Mikhailov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Tech-
nical University)

B. II. Illenoeun, NOKTOp TEXHUYECKHUX HAYK, podeccop, MkeBcknil rocy1apCTBEHHbIH TEXHUIECKUH YHUBEPCH-
ter umenu M. T. Kanammunkosa (V. P. Shenogin, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical
University)

3AKOHOMEPHOCTHU I'PAHUYHOI'O TPEHUS ITPU OBPABOTKE METAJIJIOB JJABJIEHMEM (Regu-
larities of boundary friction at metal forming). — C. 122—-127.

Paccmompenst 3axonomeprocmu epanuyno2o mpenus 8 npoyeccax oopabomxu memannog oagienuem. Ilpuns-
Mo, YMo CMA3KA HUSEAUpYem no8epXHOCHb 3a20MO6KU, 3aNONHA 8Ce 6NAOUHDL, U 8 npoyecce 0epoOpMUPOSAHIUs OHA
He 8b10A6IUBACMCS, PUSUKO-XUMUYECKUe U 2UOPOOUHAMUYECKUe ACNeKMbl 0eliCIGUs CMA30K He pACCMAMPUSarom-
cl.

Regularities of boundary friction at metal forming processes are considered. Lubrication is accepted to grade
the billet surface, filling all troughs. It is not extruded during the deformation process. Physical-chemical and hy-
drodynamic properties of lubrication are not considered.

KaioueBsie cioBa: TpeHue, 00paboTKa JaBIeHHUEM, CMa3Ka

Keywords: friction, metal forming, lubrication

YK 62-1/-9

@. A. Ypasbaxmun, HOKTOp TEXHHYECKUX HAyK, mpodeccop, BorkuHckuit Ppumman M>xeBCKoro rocynapcTBeHHO-
ro TexHudeckoro ynuBepcurera umenu M. T. Kanamnukosa (F. 4. Urazbakhtin, DSc in Engineering, Professor,
Votkinsk Branch of Kalashnikov Izhevsk State Technical University)

A. 1O. Ypazbaxmuna, KaHIUIAT TEXHUYECKUX HAyK, NOUEHT, BoTkuHCKMA (umuan MkeBckoro rocynapcTBeH-
HOTO TexHu4eckoro yHuBepcutera uMmeHn M. T. Kanammnukosa (4. Y. Urazbakhtina, PhD in Engineering, Senior
Lecturer, Kalashnikov Votkinsk Branch of the I1zhevsk State Technical University)

SHEPT'O3ATIAC TEXHUYECKUX YCTPOMCTB (Power stock of technical devices). — C. 127-137.

Paccmampusaemcs gynkyuonuposanue mexnuueckux ycmpoucme Kaxk npoyecc npeobpazosanus 00H020 6U0d 6
Opy201i SHep2emu4ecKux nomoxkos. B xooe smozo npeobpazoeanus mexuuueckumu 00beKmamu nposIAomcs pas-
JuuHbLE NO ceoell pusuyeckoll npupode ceolicmea. s OyenKu 3mux npoasieHuti 0aemcs 060CHO8aHUe 86€0EHHO20
NOHAMUSL FHEP2O3anacd.

Functioning of technical devices as process of transformation of one kind of energy into another is considered.
During this transformation technical objects show properties, various by their physical nature. These properties are
estimated by means of newly introduced concept of “power stock”.

KnroueBble cjioBa: SHEpreTHYECKHH MOTOK, SHEPIUs, SHEProsanac, pecypc, KauecTBO, BHYTPEHHSS SHEpIHus,
TEXHUYECKOE YCTPOUCTBO, OOBEKT MO3HAHUS

Keywords: power stream, energy, power stock, resource, quality, internal energy, technical device, object of
knowledge

YK 621.9.08

A. I1. @om, TOKTOp TEXHUYECKUX HayK, npodeccop, OpeHOyprekuii rocyaapcTBeHHBIN yHUBEpcUTeT (4. P. Fot,
DSc in Engineering, Professor, Orenburg State University)

B. U. Yenacos, NOKTOp TEXHMUECKUX HayK, mpodeccop, OpeHOyprekuii TocynapcTBeHHbIid yauBepcuteT (V. 1.
Chepasov, DSc in Engineering, Professor, Orenburg State University)

A. A. Myniabaeg, TOKTOp TEXHUYECKHX HayK, mpodeccop, OpeHOyprckuil rocy1apcTBEHHBIH YHUBEPCUTET (A.
A. Mullabaev, DSc in Engineering, Professor, Orenburg State University)

I[TPOEKTUPOBAHUE HABOPOB IIJIOCKOITAPAJUIEJIBHBIX KOHIEBBIX MEP C VYETOM
KOMIUJIEKCHOI'O KPUTEPUS OITUMHM3ALINMN (Designing of sets of plane-parallel end rods with ac-
count of complex optimization criterion). — C. 138-145.



Tpusedenvl pe3yibmamvl aHAAU3A 6bIXOOHBIX XAPAKMEPUCIIUK UBECTIHBIX U IKCNEPUMEHMATbHLIX HAOOPO8
RAOCKONAPATIIETbHBIX KOHYEBbIX Mep, NPEONONCeH ANeOPUMM RPOEKMUPOSAHUs HAGOPOE C yHemom KOMIIEKCHO2O0
noxasameist Kpumepusi ONMUMU3ayuL.

KaioueBbie cj10Ba: Mepa KOHIIEBas, HAOOP KOHIIEBBIX MEp, AJITOPUTM IOTYyYCHHUS pa3MEPOB KOHIIEBBIX MEP

Results of analyzing the target characteristics of known and experimental sets of plane-parallel end rods are
given. The algorithm of sets designing with account of a complex indicator of optimization criterion is offered.

Keywords: end rod, set of end rods, algorithm of obtaining the end rods dimensions

N3MEPUTEJIbBHASA TEXHUKA

YK 621.317

M. Kamensky, PhD, Assistant Professor, Slovak University of Technology, Slovak Republic (M. Kauencku,
KaHJUIAT TEXHUIECKUX HayK, CTAPLIMH mpernogaBaTenb, CIOBalKIHA TEXHOIOTHIECKUI YHUBEPCUTET)

K. Kovac, PhD, Associate Professor, Slovak University of Technology, Slovak Republic (K. Kosau, kanounat
TEeXHUYECKUX HayK, JOIEeHT, CIOBAaLKUI TEXHOJIOTMYECKUH YHUBEPCUTET)

A. Krammer, Assistant Professor, Slovak University of Technology, Slovak Republic (4. Kpawmep, unxenep,
cTapiuuil npemnoaaBaresb, CIOBalKUNA TEXHOJIOTHUECKUH YHUBEPCUTET)

Y. R. Nikitin, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University (fO. P.
Huxumun, KaHIUIAT TEXHAYECKUX HAYK, TOUCHT, VKEeBCKHUil TOCYAapCTBEHHBIN TEXHUUCCKUI YHUBEPCUTET UMEHU
M. T. KanamsukoBa)

EXPERIMENTAL VERIFICATION OF ADDITIVE ITERATIVE METHOD FOR CORRECTION OF ADC
ERRORS IN LSB REGION (J9xcnepuMeHTaIbHAS BepU(PUKALNUSA AJTUTHBHOTO HTEPAIMOHHOI0 MeTOAA JJIst
Koppeknun omudok B miaaamem paspsiae ALI). — C. 146-151.

In application of additive iterative method (AIM) for an analog-to-digital converter (ADC) a combination of
AIM with nonsubtractive dithering enables correction of errors in LSB region. In the paper real application of the
method is discussed and tested with orientation to measurements based on a single-chip microcontroller. Circuits
available on a chip can be employed for the correction and only few additional components are needed. Inverse
element (IE), which is a fundamental part of AIM, is created using pulse width modulation output. To achieve pre-
cise processing of a signal generated on the IE output technique similar to deterministic dithering is employed. For
processing of the measured signal in the initial step of a correction nonsubtractive dithering with a stochastic dither
is used. Theoretical curve of root mean square error dependency on standard derivation of added noise is compared
with experimental. According to the real dependency a quasi-optimal standard deviation is found and used for final
correction. Automatic correction of both linear and nonlinear error of ADC is proven experimentally. Finally a spe-
cial ending condition of iterative correction is found which is suitable especially for systems with quantizer.

B npumenenuu aooumuenoco umepayuonnoco memooa (AHUM) ona awnanoeo-yugposoeo npeobpazosamens
(ALII), couemanue AUM ¢ memooom noomeuwuanuss ncegoOCayYatiHo20 CUCHAIA 6e3 e20 BbIYUMAHUS NO380IAem
ucnpaensime owubxu 6 miaoutem paspsioe AL{IL. Obcyscoaemces peanvroe npumenenue 0aHH020 MEMOOA U e20 Npo-
8epra npu usmepeHusx Ha baze 0OHOKPUCMATbHBIX MUKPOKOHMPOALepos. CXembl, pacnonodCceHHble Ha Kpucmaiie,
Mo2ym Oblmb UCHOAL308AHbL OiA KOPPeKyuu U mpebdyemcsa Julb HeCKOIbKO OONOJIHUMENbHbIX KOMHOHEHINOS.
Hnsepcuouii snemenm (HM3), xomopoui sensemes ochosnou uacmoio AIM, cozdaemcsi ¢ nomowwio wupomuo-
UMNYTLCHOU MOOYIAYUU 8bIX00A. J{NIA OOCMUNCEHUS 8bICOKOU MOYHOCMU 0OPABOMKYU CUSHANA, 2eHEPUPYEMO20 HA
svixode M3, ucnonvzyemcs memoo, nOX0HCUll Ha OeMmepMUHUPOBAHHOe NOOMEeUUBAHUE NCeBOOCTYYAUHO20 CUSHANA.
s obpabomku usmepsaemo20 CUSHANA HA HAYATILHOM 3MAane KOppeKyul UCHONb3Yemcs Memoo NnOOMewUusanus
ncegodociyuaiino2o cuenana ez e2o gviuumanus. CpasHusaemcs meopemudecKds 3a6UCUMOCb cpedHell Keaopa-
mMu4ecKoll OuWUOKY 8 3a8UCUMOCIU O CIMAHOAPMHO20 OMKIIOHEHUs NPUOABIEHHO20 UYMA C IKCHEPUMEHTNATbHBIMU
OauHbIMU. B coomseemcmeuu ¢ peanvHoll 3a6UCUMOCIbIO HAXOOUMCS K8A3UONMUMATbHOE CIMAHOAPMHOEe OMKIOHe-
HUe U npumeHaemcs 0 OKOHYAMEeNbHOU KOPpeKyuu. IKCNepUMeHmanbHo OOKA3aHA a8MoMamuyecKkas KOppeKyust
KaK JuHelHblx, Maxk u Heaunelunvix owmbox ALl Haxoney, Haiidenvl cneyuanvHvle YCL08USs OKOHUAHU
UMepayuoHHoU Koppexyuu, Komopvle 0COOEHHO NOOX00SIM Os CUCTEM C K8AHMO8ameneM.

Keywords: ADC, errors, automatic correction

KnroueBsie cioBa: ALIL, ommOky, aBTOMaTH4ECKask KOPPEKIHA

V]IK 004.932:62-1/-9

. P. Kacumos, Maructpant, M>eBcKkuil rocyaapcTBeHHbIN TexHu4eckuil yHuBepcureT umenu M. T. Kanamnxu-
koBa (D. R. Kasimov, Master’s degree student, Kalashnikov Izhevsk State Technical University)

A. B. Kyuyeanog, KaHquaT TEXHUUECKUX HAYK, TOLEHT, VI>keBCKUI TOCYAapCTBEHHBIN TEXHUUYECKUN YHUBEPCH-
tet umeHn M. T. KanamaukoBa (4. V. Kuchuganov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk
State Technical University)

A. E. Jlonamkun, HadanpHuK nabopatopun UT, ®I'VII «MxeBckuii mexanudeckuii 3aBon» (4. E. Lopatkin,
IT Laboratory Manager, FGUP [Federal State Unitary Plant] "Izhevsk Mechanical Plant™)

CUCTEMA I'PA®UYECKOI'O TIOMCKA YEPTEXEM (System of graphical search of technical drawings). —
C. 152-157.



Onucwiaromest OCHO8HbIE PYHKYUU U KOMIOHEHMbL CUCHEMbl KOMNLEKCHO20 2Pahuiecko20 NOucKa yepmesicell
u 3D-mooeneil. [lannas cucmema no3eonsiem CoOKpamums CPOKU NPOEKMUPOSAHUsT HOBbIX U30eIUll 3a cHem Ynpouje-
HUSL NOUCKA CYWeCmBYIoumux 0emaiell, KOHCMPYKMOPCKUX peweHull, mexHoio2uieckux npoyeccos. Paccmampusa-
10MCsl NPUHYUNBL UHMESPAYUY CUCEMbL 8 DNEKMPOHHLIL APXUE NPEONPUSMUSL.

Primary functions and components of the developed system of complex graphical search of technical drawings
and 3D-models are described. This system allows reducing new products development time due to simplified search
of existing parts, design solutions and technological processes. Principles of system integration to enterprise elec-
tronic archive are considered.

KaioueBble cj10Ba: TEXHUYCCKUI YEPTEXK, THIIOBbIC KOHCTPYKTUBHBIC JIEMEHTHI, HeUeTKHil rpad, rpad myda,
0a3a JaHHBIX

Keywords: technical drawing, typical constructive elements, fuzzy graph, beam graph, database

YK 539.01.07

E. A. Mopo30e, NOKTOp TeXHMYECKUX HaykK, mpodeccop, YalKOBCKHUH TEXHOJIOTMUECKHH MHCTUTYT ((huinain)
W>xeBCKOTO rocyapcTBEHHOTO TeXHUYecKoro yHuBepcutera umenn M. T. Kanammnukosa (E. A. Morozov, DSc in
Engineering, Professor, Tchaikovsky Technological Institute, Branch of Kalashnikov Izhevsk State Technical Uni-
versity)

E. C. Kocos, acnmpant, YallkoBCKHH TEXHOJMOTHMYECKNH MHCTHUTYT ((miman) VkeBcKoro rocynapcTBEHHOTO
TexHnyeckoro yHusepcurera umeHn M. T. Kanmamnukosa (E. S. Kosov, Post-graduate, Kalashnikov Izhevsk State
Technical University)

O BO3MOXHOCTU BBICOKOTOYHOM ®OKYCUPOBKM WOHHBIX ITOTOKOB BOJIBIION
MOIIHOCTMU (Capability of high-precision focusing of high power ion beams). — C. 158-165.

AHAnu3UpyIOmes 603MOHCHOCIU (POKYCUPYIOWUX CUCTEM OIS NOTYYEHUs UOHHBIX NOMOKO8 8blCOKOI IHEpeUU U
MowHOCIU 8  Mukpoobvemax gewecmea. (ODOOCHOBbIBACNCA — NPEUMYWECNBO  UCHONb30BAHUA  TUHEUHO-
NPOMAANCEHHBIX UOHHBIX UCTOYHUKOS U AKCUATLHO-CUMMEMPULHBIX OKYCUPYIOWUX MACHUMHBIX NOJIEU.

Capabilities of focus systems for generating high energy and power ion beams in microvolumes are analyzed.
Advantage of applying linearly extended ion sources and axial symmetric magnetic focus fields is substantiated.

KaioueBble ci10Ba: HOHHBIA UCTOYHUK, NOHHAS MYIIKa, aBTOOMUCCUOHHBII MOHHBIH UCTOYHUK, TPELHU3HUOHHAS
(hokycHpOBKa, MOHHBIE IOTOKH, MOHHASI IMIUIAHTALHS, 3JIEKTPOHHAS ONTHKA
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CIIEKTPAJIbHASI ABTOMATHAS ®YHKIWA U CBA3AHHBIE C HEIO PEI'YJIAIPHBIE A3bIKU (Spec-
tral function of finite automata and related regular languages). — C. 165-175.

Bsedeno nousmue cnexmpanbHoti agmomamuol GyHKyuu u paccmompenvl Hekomopble ee ceolicmea. H3yueno
€801icmE0 Mol yHKyuu nopodxcoams A3viku. Mcciedosanvl c60UCMEa MHONCECE ¢ KPAMHOCAMU, BO3HUKAIOWUX
Ha 6blxo0e OemepMUHUPOBAHHBIX A8MOMAmMos. Bce samu MHOdICECEa OKA3bI8AIOMCA Pe2YNAPHbIMU, «NPOOOdicae-
MuIMUY U 0OPA3YION CUCIEMY GILOJHCEHHBIX OpY2 8 Opy2a Pe2yiAPHbIX A3bIKOE.

The concept of spectral automaton function is introduced and its certain properties are considered. Ability of
this function to generate language is studied. Properties of sets with multiplicities, appearing at finite automata out-
put, are investigated. All these sets are regular and “continuable” and they generate a system of regular languages,
nested in each other.

KnroueBble cjioBa: crieKTpanbHas aBToMaTHas (QYHKIHS, MyJbTUMHO)KECTBA HAa BBIXOJ JE€TEPMHHHPOBAHHBIX
aBTOMATOB, BBHIXO/IHBIC A3BIKH AETEPMUHUPOBAHHBIX aBTOMATOB

Keywords: spectral function of finite automata, output multi-sets of finite automata, output languages of finite
automata
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NCIIOJIbB3OBAHUE ITAPAMETPOB BTOPUYHO-DMUCCHOHHOI'O CUT'HAJIA JJIS1 YIIPABJIEHUA
[TIPOTLJIABJIEHUEM ITPU DJIEKTPOHHO-JIVUEBOM CBAPKE (Application of secondary-emission signal
parameters for penetration control in electron-beam welding). — C. 175-181.

Hccnedosatvl 803MOAMCHOCIU UCNONL308AHUSA NAPAMEMPOS MOKA HECAMOCTNOAMENbHO20 PA3pAda 6 naasme 8 30-
He dJIeKMPOHHO-TY4e80ll C8aPKU KAK CUSHANA ONlsl KOHMPOJA CKEO3HO20 NPONAAsIeHus. B sxcnepumenmax npousseo-
OUNACH OCYUNIAYUS INEKMPOHHO20 NYUKA U PeUCHPUPOBANIUCH COCMABTAIOWUE 8MOPULHO-IMUCCUOHHO20 CUSHANA C
pasnuuHbiMu yacmomamu. 110ka3ana 603MONCHOCHb CO30AHUA CUCTEM AGMOMAMUYECKO20 KOHMPOS NPU IieK-
MPOHHO-TY4eB0ll C8apKe CO CKEO3HLIM NPONAABIEHUEM U ONUCAHA MOO€b MAKOU CUCIEMDbL.

The paper describes investigations of possibilities to apply parameters of non-self-discharge current in plasma
as a signal for through-penetration monitoring in electron-beam welding. Experiments involved oscillation of the
electron beam, and components of secondary-emission signal with various frequencies have been measured. Possi-
bility of creating an automation control system in electron-beam welding with through-penetration is shown. The
model of such a system is described.

KoaioueBble ci10Ba: 2JI€KTPOHHO-ITy4YeBast CBApKa, BTOPUYHO-OMUCCUOHHBIA CUTHAJ, KOHTPOJIb MPOTLIABICHUS
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CUCTEMHBIM AHAJIN3 ITOI'PELIHOCTEN UHOOPMALIMOHHOI'O CUTHAJIA TBI' K METO/IOB X
KOMIIEHCAIIMU (System analysis of information signal errors of solid wave gyro and methods of their
compensation). — C. 181-191.

Pacemampusaemcst meepoomenvhulii 60IHOB0U SUPOCKON C USMEPUMENTbHBIM YCIMPOLCMEOM U3 BOCLMU eMKOCH1-
HbIX 0amuuKos. /s He2o npogeder anaiu3 OCHOBHbIX NOZPEUHOCMEN UHPOPMAYUOHHO20 CUSHANA: CUCEeMAmuYe-
CK020 Opeliha, HenoCMosIHCMea MacumadrHo2o Koaguyuenma, wymos. Hzyuaromes memoosl ux KOMREHCAYUU.

The paper describes a solid wave gyro with a measuring device, consisting of eight capacitor sensors. System
analysis of main errors for information signal (systematic drift, scale factor inconstancy, noises) is carried out.
Methods of their compensation are investigated.

KaioueBbie cioBa: TBepIOTEIBHBII BOJHOBOM I'MPOCKOI, H3MEPHUTEILHOE YCTPOUCTBO, allTOPUTMBI 00pabOTKH
CHUTHAJIOB
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