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YK 510.5; 004.93

A. U. Abpamos, xkanaupat TexHudyeckux Hayk, WxI'TY wumenn M. T. Kamamuukona
(4. I. Abramov, PhD in Engineering, Associate Professor, Kalashnikov ISTU)

H. B. Abpamog, NOKTOp TEXHUYECKUX HayK, npodeccop, MxI'TY umenu M. T. Kanamnukosa
(1. V. Abramov, DSc in Engineering, Professor, Kalashnikov ISTU)

T. A. Maszumos, aciupant, VxI'TY umenun M. T. KanamnukoBa (7. A. Mazitov, Post-graduate,
Kalashnikov ISTU)

Moaudpukanus anropurma ICP nyrem BHeapenusi ko3¢ duuueHTa ycujeHus AJsi yckope-
HHMS COBMeEICHHS AByMepHbIX 001ak0B Touek (Modification of ICP algorithm by introducing
the gain to speed up the alignment of two-dimensional point clouds)

B cmamve npeocmaeneno onucanue ancopumma ICP u eco pacnpocmpanennvix eapuayuii. Ilpu
peweHuu 3a0auu cosmeweHusi 08YMEePHbIX 001aAK08 MOYeK NOKA3aHA dPHeKmueHocms UCnOIb30-
sanus koappuyuenma ycunenus ona yckopenus ICP-ancopumma. Pacuem xoaghgpuyuenma no 6ul-
8e0€eHHOIL hopMyTe NO3BONAEN CYUeCMBEHHO NOBbICUMb CKOPOCMb cX00uMocmu areopumma. Ipo-
6e0eH pSi0 IKCNEPUMEHMO8, OOKA3bIBAIOUWUX YelecO0OPA3HOCb NPUMEHEHUS U IPPeKmUsHoCmy
npeoodHCeHH020 ycosepuieHcmeoganno2o anrcopumma ICP.

The article provides an overview of ICP algorithm and its common variants. It is proposed to use
the gain to accelerate ICP-algorithm in the problem of comparison of two-dimensional point
clouds. Calculation of the gain is presented. The algorithm obtained was experimentally tested to
prove the feasibility and effectiveness of the proposed method.

KawueBble cJI0Ba: UTEPATUBHBIA alrOPUTM OJFKAWIEH TOUKH, o0Oaka Touek, Kodddumuent
YCHUIICHUS, JIa3epHasi CKAHUPYIOIasi CHCTEMA.

Keywords: iterative closest point algorithm, point cloud, gain, laser scanning system.
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YK 615.471 : 616.12

B. B. Mypasves, nokTop TeXHHMUECKUX Hayk, mpodeccop, VxI'TY umenn M. T. Kamanraukosa
(V. V. Muravyev, DSc in Engineering, Professor, Kalashnikov ISTU)

0. b. Kamanosa, acnupanrt, VbxI'TY umenn M. T. Kamamnukosa (Yu. B. Kamalova, Post-
graduate, Kalashnikov ISTU)

IIporpaMMHO-anNapaTHBIii KOMILUIEKC PEKOHCTPYKLHMH U PACIHO3HABAHUA TpPeXMEpHOM
BeKkTop-kapauorpammbl (Hardware and software system for 3D vector cardiogram recon-
struction and recognition)

Paspaboman  ancopumm  0bpabomku  21eKMPOKAPOUOSPAMMYL,  PEKOHCMPYKYUU — 8EKMOp-
Kapouozpammvl U3 CMaHOapmHoll d1eKmMpOoKapOUOSPDAMMbL U GbIYUCICHUSL UHPHOPMAMUBHBIX NAPa-
Mempo8 8eKMOP-KapOUOPAMMbL YUCTIEHHBIM Memooom. [Ipouzseden cmamucmuyecKutl anaius no-
JIYYEHHBIX OAHHDIX, BbLBEOEHbL D0BEPUMETbHbIE UHMEPBAIbl UHPOPMAMUEHLIX napamempos. Paspa-
boman npubop 011 pesucmpayuu BeKmMop-31eKmpoKapouocpapuuecKkoeo cucHaia — B8eKmop-
91eKmpoKapouozpagp.

The algorithm of electrocardiogram processing, vectorcardiogram reconstruction and calculat-
ing of its informative parameters is designed. The statistical analysis is carried out, and confidence
intervals of informative parameters are derived. The apparatus for vector electrocardiogram
(VCG) recording is developed.

KawueBble c10Ba: BEKTOp-Kapauorpad, BEKTOP-dIEKTPOKapAHOrpaMma, 3IeKTPOKapAHOTpaM-
Ma, cucTeMa OTBeeHuN DpaHKa.



Keywords: vector electrocardiograph, vector electrocardiogram, electrocardiogram, Frank’s lead
system.
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YK 621.372.542

H. B. Ilonomapesa, acnupant, UxI'TY umenun M. T. Kanamnukosa (N. V. Ponomareva, Post-
graduate, Kalashnikov ISTU)

B. IO. Ilonomapesa, acniupant, NxeBckas menunuHckas akagemus (V. Yu. Ponomareva, Post-
graduate, Izhevsk State Medical Academy)

Jlokanmm3anusi CNeKTPAJIbHBIX MMKOB METOIOM NMAapaMeTPUYeCKOro TUCKPETHOTO Nmpeodpa-
3oBanusi ®ypoe (Localization of spectral peaks by method of parametric discrete Fourier
transform)

Tokazano, umo eciu yacmoma 2apMOHUYECKOl KOMHOHEHMbL He CO8Naoaem ¢ YeHmpaibHOU Yac-
momoti 00Ho2o u3 buros 11D, mo ecnedcmasue sgppexma ymeuxu, 4acmoma CUHyCOUOATIbHO2O CUCHA-
J1a U3Mepsemcs ¢ NOSPEUHOCMbIO, PAGHOU NOJIOBUHE YACMOMHO20 uHmepeana mexcoy ounamu JI1P.
H36ecmublil Memoo uzmepenus: Yacmomul CUSHALA, OCHOBAHHBII HA ONEPayuL OONOTHEHUS. HYISIMU UC-
XOOH020 CUCHANA 80 8PEMEHHOU 00NIACMU, UMeen CYuWeCmeeHHble HeOOCMAMKU. HeoOX00UMOCb C)-
WeCMBEeHHO20 PACUUPEHUs ONePAMUBHOU NAMSMU NPOYECCOPHLIX uzmepumenvHuix cpedcms (IIpHC)
OJ151 XpaHeHUsl HYJle8blX 3HAUeHUll CUCHANA, npogedeHue Henpousgooumenvruix onepayuti IIpHC c nyne-
BbIMU 3HAYEHUAMU CUCHANA, (UKCUPOBAHHOCMb Wd2a OUCKPEMU3ayul no Yacmome npu usmepeHuu
YACMOMHBIX CNEKMPO8, CYWeCmEeHHoe 603pacmanue epemeHu usmepeHus uacmomsl. [Ipednodcen
aphexmueHbll Memoo uzMepeHUss YaCmomyl CUSHAI08 HA 6a3e Napamempuyeckoeo0 OUCKPemHo20 npe-
00pazoeanus, U Kpamro 0aHvl 00IACMU €20 NPULOHCEHU.

In practice, the frequency of the investigated harmonic signal is usually located between the center
frequencies of FFT bins. As a result, due to leakage effect, the frequency of the sinusoidal signal is
measured with an error equal to half of frequency interval between the DFT bins. It is shown that if the
frequency of a harmonic component is the same as the center frequency of one of the bins of the DFT,
there are no problems associated with manifestation of the leakage effect, and frequency of a sinusoidal
signal is measured with an error tending to zero. The known method of frequency signal measuring
based on supplementing original signal with zeros in the time domain allows reducing the error of
measuring frequency of the original signal due to reducing the frequency interval between the bins of
the DFT. The disadvantages of this method are: the need for a substantial expansion of RAM for storing
zero signal values, performing unproductive operations with zero signal values; frequency discretiza-
tion step fixity in the measurement of frequency spectra; a significant increase of frequency measure-
ment time. An efficient method of signal frequency measurement based on the parametric discrete trans-
formation is proposed and its application areas are shortly described.

KawueBble cjioBa: onepamnus JOTOIHEHUS HYJISIMHU, POLIECCOPHBIC W3MEPHUTEIBHBIC CPEICTBA,
OuH, TUCKpeTHOE npeobpazoBanne Dypbe.

Keywords: zero padding operation, processor measuring means, bin, discrete Fourier transform.
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(O. V. Ponomareva, PhD in Engineering, Associate Professor, Kalashnikov ISTU)

H. B. Ilonomapesa, acnupant, VxI'TY umenun M. T. Kanamnukosa (N. V. Ponomareva, Post-
graduate, Kalashnikov ISTU)
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IIpuMeHeHre BpeMEHHbIX OKOH B BEKTOPHOM aHAaJIM3e JUCKPeTHbIX CMTHAJI0B (Application
of time windows in vector analysis of discrete signals)



Tloxaszano, umo eépemenHvle OKHA 8 CYWECMBEHHOU CMeneHU GIUsIOm HA 0OHapyJicenue, paspeule-
Hue, OUHAMUYECKULl OUANA30H, CMeneHb 00CHOBEPHOCIIU U Peau3yeMOChy 8blYUCTUMETbHBIX Onepa-
Yuil npu CNEeKMpaIbHOM U 8eKMOPHOM auanuse. Paccmompeno npumenenue cemeticmea mpaneyeu-
OQIbHBIX BPEMEHHBIX OKOH, BKII0UAIOWe20 @ cebs 8 Kauecmee KpAauHux cydaes Kiaccuieckue OKOHHble
@yrryuu: okno Jupuxie u oxno bapmnemma — @etiepa npu pewienuu 3a0a4 yu@hposoeo cneKmpaivb-
HO20 U BEKMOPHO20 AHANU3A CLONCHBIX cueHanos. Ilpusedena cnedyrowas Konuuecmseenuas ungopma-
yusi 06 OKHAX U3 Uccaedyemoco cemelicmaa: koaghguyuenm ymeuxu (Leakage Factor), yposenv maxcu-
ManbHO20 U3 OOKOBbIX 1eNecmK08 CNeKmpd OMHOCUMENbHO CReKMPAlbHOU QYHKYUU HA HYIe8oU ydac-
mome (Relative sidelobe attenuation); wupuna enasnozo nenecmia no yposuio —3 ob (Mainlobe width
(—3dB)). Hccneoosanus 0606wenno2o cemeticmea mpaneyeuoaibHbIX 6PeMEeHHbIX OKOH NOKA3ANU, YO
OUCKpemHble OKHA U3 OAHHO2O CeMeliCmaa NPocnivl 8 Peanu3ayui, UMern Xopouiue KOIUIeCmeeHHble
Xapakmepucmuxu u e mpeoyom 0OnOIHUMENbHOU NamMsamuy 018 UX XPaAHeHUsL.

It is shown that time windows substantially affect the detection, resolution, dynamic range, de-
gree of reliability and feasibility of computing operations in the spectral and vector analysis of
complex signals in vibro-acoustic functional diagnosing mechanical objects, as well as in computer
medical diagnostics, sonar and other areas of scientific research. The application of a family of
trapezoidal time windows is considered, the family including classic window functions as extreme
cases: Dirichlet window (rectangular time window) and Bartlett-Fejer window (triangular time
window), in solving the problems of the digital spectral and vector analysis of complex signals. The
following quantitative information related to the windows of the studied family of discrete time win-
dows is given: the leakage factor which shows the proportion of total window energy concentrated
in the side lobes of its spectrum,; the maximum level of the side lobes of the spectrum relative to the
spectral function at zero frequency (i.e., relative to the main lobe), the width of the main lobe at the
level -3 dB. Investigations of the generalized trapezoidal time windows family showed that discrete
windows of this family are simple to implement, they have good quantitative characteristics and do
not require additional memory for their storage.

KawueBble c10Ba: BEKTOPHBIM aHAINM3, CICKTPAIbHBIA aHAJIN3, BPEMEHHOE OKHO, XapaKTepH-
CTHKH BPEMEHHBIX OKOH.

Keywords: vector analysis, spectral analysis, time window, characteristics of time windows.
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M. A. Cnonoxosa, acnupant, VbxI'TY umenun M. T. KanamnuxoBa (M. A. Spolokhova, Post-
graduate, Kalashnikov ISTU)

C. b. Ilonomapes, nOKTOp MeaUIIMHCKUX HayK, mpodeccop, kI TY umenu M. T. Kanamnankosa
(S. B. Ponomarev, Doctor of Medicine, Professor, Kalashnikov ISTU)

E. Jl. Asepvanosa, xannunatr menuuvHckux Hayk, VDkI'TY umenm M. T. KanamHukoBa
(E. L. Averyanova, PhD in Medicine, Kalashnikov ISTU)

MaremaTtuueckass Mmoaesb oueHku pasputusi CIIN/la y BUY-unpunupoBaHHbIX NanueH-
ToB (Mathematical model for assessing the development of AIDS in HIV infected patients)

Paspaboman memoo oyenxu ounamuxu pazeumusa CIIH/]a y BUY-unguyuposannuvix nayuenmos
¢ NOMOWBIO Mamemamuiecko2o mooenuposanus. Ilocmpoena modens u onpeoenena 6eposimHoOCHb
paszsumus 3a0071e8aHUs NO CMAOUSIM.

The method for assessing the dynamics of AIDS in HIV infected patients with the help of mathe-
matical modeling has been developed. A mathematical model has been constructed and the prob-
ability of developing the disease in stages has been determined.

KiroueBble cjioBa: MaTeMaTHUeCKOE MOJEIMPOBAHUE, PErPECCUOHHAs JIMHEWHAs MOJeNb, IO-
IIaroBbIiA OTOOP PerpeccopoB, METO]T HAMMEHBIIIUX KBAAPATOB, MHOYKECTBEHHASI PETPECCHSL.

Keywords: mathematical modeling, linear regression model, stepwise selection of regressors,
least squares method, multiple regression.
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YJK: 62-503.56

B. A. Tenenes, nokTOp (U3UKO-MaTeMaTHYEeCKUX Hayk, npodeccop, VI TY nmenn M. T. Kanam-
nukosa (V. A. Tenenev, DSc (Physics and Mathematics), Professor, Kalashnikov ISTU)

JI. @. Unanemounos, acnupant, UxkI['TY umenun M. T. Kanamnukosa (L. F. Ilaletdinov, Post-
graduate, Kalashnikov ISTU)

Pemenue 3agaun ynpap/jieHHs] IBHKEHHEM Tejla ¢ BHHTOBOM cUMMeTpHell B BA3KOI Ku/I-
koctH (Solution of the problem of motion control of a helical device in a viscous fluid)

Paccmampusaemcs 3adaua ynpaenenus ogudicenuem mena ¢ GUHMOBOU cummempuell 8 8A3Kol
arcuoxocmu. OOHUM U3 8APUAHMOE OPMbL MeNa AGNAeMCS MPEXIONACMHOU 8UHM ¢ mMpems 8pPa-
WaAOWUMUCs pomopamu. 6Hympu.

The problem of controlling the motion of a helical device in a viscous fluid is considered. One of
the alternative forms of the device is a three-bladed propeller with turning rotors.

KaoueBble cjioBa: BA3Kast KUIKOCTb, YIIPaBIEHHE, HHEPIIUOUIHBIE POOOTHI.

Keywords: viscosity fluid, control, inertia robots.
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P. M. Tagapos, wannunatr Ttexuuueckux Hayk, VDk['TY wumenn M. T. Kamamnukosa
(R. M. Gafarov, PhD in Engineering, Associate Professor, Kalashnikov ISTU)

B. A. Kynukos, noxrop texuuueckux Hayk, WxI['TY nmenun M. T. Kanamnukosa (V. 4. Kulikov,
DSc in Engineering, Professor, Kalashnikov ISTU)

A. B. Kopobetinuxos, xaunuaatr texamdeckunx Hayk, VDK['TY umenn M. T. Kamammnwnkosa
(4. V. Korobeynikov, PhD in Engineering, Associate Professor, Kalashnikov ISTU)

K. A. Hlnaxmun, crynentr, UxI'TY umenn M. T. KanamnukoBa (K. 4. Shlyakhtin, Student,
Kalashnikov ISTU)

CucreMa TeXHHYECKOI0 3peHHs VISl KOHTPOJIsl BHEIIHEr0 BH/1a HeMeTaJJIM4ecKuX Tpyoya-
ThIX n3aeauii (Vision system for appearance control of nonmetallic tubular products)

B cmamve paccmampusaiomcs 0npocbl NOCMPOeHUs. 8bICOKOIPDEKMUBHBIX ANeOPUMMO8 CUcme-
Mbl MEXHUYecKo20 3perus 0Ji KOHMPOA HEUHe20 8U0A HeMEeMALIUYEeCKUX mpyouamsvix uzoenui.

This article discusses the construction of highly efficient algorithms of vision system to control
the appearance of nonmetallic tubular products.

KaueBble cj10Ba: KOHTPOJIb, OMHApU3anus n300pakeHusi, Ae(eKT, ckeleTHoe Mnpeodpa3zoBa-
HUE, HEOJHOPOAHOCTh TEKCTYPBHI.

Keywords: control, image binarization, defect, skeletal transformation, texture inhomogeneity.

C32-35
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/. P. Kacumos, actiupant, VxI'TY umenu M. T. Kanamaukosa (D. R. Kasimov, Post-graduate,
Kalashnikov ISTU)

MeToauka M CHCTEeMAa KOHTEHTHOIO NMOMCKA 4YepTekell M CXeM B apXMBaX TeXHHYECKOH
nokymenTanuu (A technique and system of content-based retrieval of drawings and schemes
from archives of technical documentation)

B pabome npeonazaemcs Hosas MemoouKka u cucmema noucka yepmedxcell u cxem no uzoopadice-
Hut0-0opasyy (Habpocky, ackuzy). OcobeHHocmvlo MemOOUKY AGNAEMCA NPEOCMAGIeHUe YePMENHCHbIX
uz0bpadiceHull 6 guoe epagos uemvipex U008, CONOCMABICHUE U OYEHKA CXO00CM8d 0Opa308 ¢ npume-
HeHUeM Jy4es020 2pagha, UCnoIb306aHue MOOeu PACUUPEHHO20 NOUCK08020 duanoza. Memooduka no-
360/19€m NOBLICUMb IPPHEKMUBHOCIb NPOYECCO8 AHANUZA U NPUMEHEHUS CYWECMBYIOWUX pelleHuUll
npU NPOEKMUPO8anuu Hosvix uzdenutl. Ilpedcmasnervl npumepsl pabonvl nPeodazaemol CUCHEMbl.



In the paper a new technique and system of searching for drawings and schemes by a sample
image (draft, sketch) is presented. The feature of the technique is the representation of drawing im-
ages in the form of four types of graphs, matching and evaluating the similarity of patterns using a
beam graph, and the use of an extended search dialog model. The technique allows increasing the
efficiency of processes of analyzing and applying existing solutions at designing new products. Ex-
amples of operation of the proposed system are provided.

KawueBble cji0Ba: MONCK, YEPTEXK, CXeMa, Tpad, COMOCTaBICHHE, OLIEHKA CXOJICTBA.

Keywords: search, drawing, scheme, graph, matching, similarity evaluation.
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A. U. Kopuynos, noktop texundeckux Hayk, k[ TY umenu M. T. Kanamnukosa (4. 1. Kor-
shunov, DSc in Engineering, Professor, Kalashnikov ISTU)

P. C. Mysagpapos, xanaumar texHudeckux Hayk, VDkI'TY wumenn M. T. Kamamxukosa
(R. S. Muzafarov, PhD in Engineering, Associate Professor, Kalashnikov ISTU)

M. A. IInemnes, noxtop Texandeckux Hayk, VxI'TY umenu M. T. KanamuaukoBa (M. A. Pletnev,
DSc in Engineering, Professor, Kalashnikov ISTU)

/l. B. Cxyba, xangunat texundeckux Hayk, kI TY umenn M. T. Kamamnukosa (D. V. Skuba,
PhD in Engineering, Associate Professor, Kalashnikov ISTU)

H. M. @unvkun, noxrop Texuudeckux Hayk, npodeccop, VbxI'TY umenn M. T. Kamamuukosa
(N. M. Filkin, DSc in Engineering, Professor, Kalashnikov ISTU)

CucreMHble MOAX0AbI B KOHCTPYMPOBAHUHN M TU3AHH-MPOEKTUPOBAHNN YHH(PUIHPOBAHHON
MAalIMHBbI TEXHOJI0rn4eckoro diekrporpancnopra (YMTIT) (System approaches to development
and engineering design of a standardized machine of manufacturing electric vehicles)

B cmamve paccmompenvl nooxoobt KOHCMPYUPOBAHUs U OU3AUH-NPOESKIMUPOBAHUSI MEXHOL02UYe-
CKUX cucmem 3nekmpomparcnopma. Taxoice npedcmagienvl Memoobl CO30aHUsL dNeKMPOMPAHCNOPMA
HA OCHOBE MOOYIbHBIX INIEMEHMO8. IKOHOMUYECKUU NPUHYUN 8 NPOEKMUPOBAHUY peuiaem npooiembol
pacuiupeniss ROmpeoumenbcKko20 OUana3ona 0Jis YeeaudeHus npooajic 31eKmpompancnopma.

The article describes the approaches to development and engineering design of manufacturing
systems of electric vehicles. Methods for development of electric vehicles based on modular units
are also presented. The economic principle in the design solves the problems of the consumer range
expansion to raise the sales of electric vehicles.

KaroueBble cji0oBa: 113aiiH, KOHCTPYKIIHSL, SKOHOMHKA, SJIEKTPOTPAHCIIOPT.

Keywords: design, layout, economics, electric vehicle.
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YK 338.984

/. M. Manuxosa, KaHAIUAAT YdKOHOMHUYECKUX HayK, AoueHT, k' TY nmenu M. T. KanamnukoBa
(D. M. Malikova, PhD in Economics, Associate Professor, Kalashnikov ISTU)

TeopeTHKO-MeTO0JI0THYECKHE ACTIEKTHI AKTUBHOI0 YIPAaBJIEHHS MPOU3BOJCTBOM KOHKY-
PEHTOCNIOCO0HO MPOAYKUMM HAa MamuHocTpouTeJbHOM npeanpusaTuu (Theoretical and
methodological aspects of active production management of competitive production at me-
chanical engineering enterprise)

B pabome paccmompenvl 0cHO8HblEe MeopemuKo-memoooio2uieckue dcnekmol YnpagieHus KoH-
KYPEeHmMoCHnoCcOOHOCbIO HA MAWUHOCMPOUMENbHOM NPEONPUAMUL, PACKPbIMbI 0COOEHHOCMU 603~
oeticmaus pakmopog KOHKYPEHMOCNOCOOHOCMU 8 COBPEMEHHBIX YCI08UAX C YUemoM Ompaciesvix
ocobeHHoCmel, a MaK#ce NPUHYUNBL KOHKYPEHMOCHOCOOHOCMU NPOOYKYUU MAUUUHOCIPOUNENbHOU
ompacau. Kpome moeo, 6 cmamuve 8visgnenvt ocobennocmu 6o30eticmaus paxmopa BTO, sxono-
MUYECKO020 KPU3UCA, IKOHOMUUECKUX CAHKYUL HA MAUUHOCIPOUMENbHYIO OMPACib, COelaHbl 8bl-
800bl OMHOCUMENILHO HE0OX00UMOCIU pa3paboOmKu NPOU3800CMBEHHbIX NPOSPAMM, OMBEEYAIOUSUX
NPUHYUNAM UHHOBAYUOHHOCMU U DEPeHCIUBOCTIU.
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The paper describes the main theoretical and methodological aspects of competitiveness man-
agement at a mechanical engineering company. It presents the impact of competitiveness factors in
today's conditions with account of sector characteristics, as well as the principles of production
competitiveness within the mechanical engineering industry. In addition, the paper reveals peculi-
arities of the impact factor of the WTO, the economic crisis, economic sanctions on the mechanical
engineering industry. Conclusions are made on the necessity to develop the production programs
that meet the principles of innovation and frugality.

KawueBble cj10Ba: MAITHHOCTPOUTENIbHASL OTPACITh, KOHKYPEHTOCIIOCOOHOCTh MPOAYKIIUH, TPO-
M3BOJICTBEHHAS MPOTpaMMa, HHHOBAI[THOHHOCTD.

Keywords: mechanical engineering industry, product competitiveness, product range, innovation.
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C. I'. Cenemxos, TOKTOp TEXHUYECKUX HayK, npodeccop, kI TY umenn M. T. Kanamnukosa
(S. G. Seletkov, DSc in Engineering, Professor, Kalashnikov ISTU)

CucreMHBII IOAX0/ B NOBBIIICHAH Ka4eCTBAa CTBOJBLHOIO opyxusi (Systematic approach to
improving the quality of barreled weapons)

B cmamuve paccmompenvt achekmul cUCMEMHO20 NO0X00d K NPOEKMUPOBAHUIO CUCTHEM CMBOTb-
HO20 B0OPYICEHUS, NPeONONHCEHbl BAPUAHMbBI NOCMAHOBKU 3aA0a4 NPOEKMUPOBAHU 00paA3408
CMBONLHO20 OPYIHCUSL C YMEHLULEHHBIM UMNYIbCOM OMOAU.

The article presents aspects of a systematic approach to the design of the barreled weapon sys-
tems. Options of stating the tasks for designing the samples of barreled weapons with the reduced
recoil are proposed.

KaoueBble ¢JI0Ba: CHCTEMHBIH MTOIX0, TPOSKTHPOBAHUE, CTBOJILHOE OPYXKHE.

Keywords: systematic approach, design, barreled weapon.
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B. A. Ycvinun, acupant WxI'TY umenn M. T. Kanamuukosa (V. A. Usynin, Post-graduate,
Kalashnikov ISTU)

A. B. l]enamckuii, TOKTOp TEXHUYECKUX HayK, npodeccop, kI TY umenun M. T. Kanamnukosa
(A. V. Schenyatsky, DSc in Engineering, Professor, Kalashnikov ISTU)

MHoroc/10iiHbIe MpeccoBbie COeJUHEHHUN ¢ Mpocsoiikoi u3 kommayHaa (Multilayer pressure
joints with a layer of compound)

B oannoti nayunoii cmamee na ocnoge aHanu3a pe3yibmamos uccie008anus MHO20OCIOUHbBIX CO-
COUHEeHUIl C HaAMA20M U Memo008 UX pacyema ONnpeoeieHo Mecmo COeOUHEeHUll C NPOCIOUKOU U3
KOMRAYHOA, pACCMOMPEHO SIUAHUE NOZPEULHOCU U320MO8NeHUs Oemaieli U 0COOEeHHOCmU npume-
HeHUsi KOMNO3Uma 8 Kleegom coeourenuu ¢ Hamseom. Kpome moeo, noosedenvt umoau ananusza
npoyecca mpenus U U3HOCAa NOBEPXHOCMeEl CONps2aemblx 0emanell.

On the basis of analyzing the investigations results for multi-layer pressure joints and their
calculation methods, this scientific paper states the position of pressure joints with a compound
multi-layer. The influence of manufacture errors and features of applying the composite in the glue
pressure joint are considered. In addition, the results of analyzing the processes of friction and
wearing for surfaces of conjugated parts are summed up.

KawueBble cjI0Ba: coelMHEHNE, TPOCTIONKa, TPEHHE, U3HOC, KOMIayH 1, cOOpKa, Harpy304Has
CIIOCOOHOCTb.

Keywords: joint, layer, friction, wear, compound, construction, load capacity.
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N3MEPUTEJIbBHAS TEXHUKA

YK 621.313

O. JI. I'uzamynnuna, actiupant, UxI'TY umenn M. T. Kanammnukosa (O. L. Gizatullina, Post-
graduate, Kalashnikov ISTU)

B. K. Bapcykos, xanauaaT TexHudeckux Hayk, mpodeccop, kI TY umenun M. T. KananraukoBa
(V. K. Barsukov, PhD in Engineering, Professor, Kalashnikov ISTU)

AHaIN3 3aBUCHUMOCTH KOI()PHIHEHTA TAPMOHMYECKHX MCKAKEHUH OT BeJHYMHbI HATPY3KHU
JJIs1 pa3jJIMYHbIX cxeM Bbinpsimuresieid (Analysis of relation between harmonic distortion and the
value of load for various rectifier circuits)

Cmambs nocsawena uccied008anuio 6IUAHUL 8eIULUHbL HACPY3KU HA KOIDduyuenm capmoruye-
CKUX UCKadiceHull. Bvloenstomest u onucvlearomest 0cobeHHoCmu yemulpex Hauboiee pacnpocmpa-
HEeHHBIX U008 CXeM NOOKNIOUeHUs HeTUHElH020 UCMOYHUKA 8 cemb. Pacuem koagghuyuenma npo-
u3800umMcst 8 cpede cxemamuiecko2o mooenuposanusi Multisim. Ananus nozeonsem onpedeiums,
HACKOIbKO 8eUYUHA HAZPY3KU GNUAEM HA UCKANCEHUS 8 DNIeKMPOCHAOMCeHUU U KaKue Mepbl Heoo-
X0OUMO NPEONPUHSIMb 0I5l YIIVHULEHUSL KAYeCmEd dNeKMPOIHEPSULL.

The article is devoted to investigation of the influence of load on harmonic distortion. Features
of four most common types of non-linear source connection to the network are emphasized and de-
scribed. Calculation of the distortion is carried out within the schematic simulation software Mul-
tisim. The analysis allows determining how the load affects the distortion in the power supply and
what measures should be taken to improve the electric power quality.

KiroueBble cjioBa: Ko3)PHUIIMEHT TapMOHHUYECKUX NCKKCHHM, HETMHEHHBIN TPUEMHHUK, Cpeia
CXEMOTEXHUYECKOTO MOenupoBanus Multisim, KauecTBO 3IEKTPOIHEPTUH.

Keywords: harmonic distortion, non-linear receiver, schematic simulation software Multisim,
electric power quality.

C 59-63

YJIK 539.4(075):620.178.3

. C. Hobposonvckuii, maructpant, Vx['TY umenn M. T. Kanamuukosa (D. S. Dobrovolsky,
Master’s degree student, Kalashnikov ISTU)

Mertoauxa onpeejieHUusi TPEUIUHOCTONKOCTH 3JIEMEHTOB KOHCTPYKIMIA ¢ KOJIbIEBBIMY TPeuu-
Hamu (Method for determination of crack resistance of structural elements with annular cracks)

MooepHrusupoeana ycmano8Kka 05t MATOYUKTIOBbIX UCTBIMAHUL 00PA3Y08 U MOOENbHBIX dNIeMeH-
moe8 npu useube ¢ pawjeHuemM ¢ Yevio blpaumusanusi Koaivlyegvlx mpeuwjut. Pexomernoosan memoo
pacuema Kpugblx MAaloyukio8ol YCmaiocmu npu uzeube c¢ epaujenuem oopazyos u MOOeibHbIX
9/1eMeHMOo8 OJisl NOJIYYeHUsl KONbYeBbIX mpewut Heobxooumotl 2nyounsl. Ha ocnose panee nonyuen-
HbIX peueHuli 015 onpeoeneHust KO3phuyuenmos uHMeHCUGHOCMU HANPANCEHUL NPEONoHCeHa Me-
MOOUKA IKCNEPUMEHMATLHO20 ONpedeieHuss MpeujuHOCMOUKOCMU 00pa3yo8 U 31eMeHmMo8 KOHCHI-
PYKYUll ¢ KOIbYeBbIMU MPEWUHAMU 8 YCIOBUAX U3UOA C 8PALYeHUEeM, PACTANCEHUS UTU KPYUEHUS.

The machine for low-cycle tests of samples and model elements in bending with rotation for the
purpose of cultivation annular cracks has been upgraded. A method for calculation of the curves of
low cycle fatigue in bending with rotation samples and model elements to obtain the required depth
of annular cracks has been recommended. On the basis of previously obtained solutions for the de-
termination of stress intensity factors, a method has been proposed for experimental determination
of crack resistance of samples and structural elements with annular cracks under bending with ro-
tation, stretching or torsion.

KawueBble cjioBa: MOJICPHU3ALINS YCTAHOBKH, paciyeT KPUBBIX MaJIOLUKIOBOH yCTaJIOCTH, MO-
Jy4YeHHE KOJBIEBBIX TPEUINH, SKCIIEPUMEHTAIbHAS METOIMKA.

Keywords: upgrade of machine, calculation of low-cycle fatigue curves, obtaining annular
cracks, experimental technique.
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YK 004.93 (045)

0. b. Kamanosa, acimpant, UxI'TY umenun M. T. KamamnukoBa (Yu. B. Kamalova, Post-
graduate, Kalashnikov ISTU)

MeToas! ¥ MOAX0AbI B KOMIIBLIOTEPU3HPOBAHHOM NbLIbLHEeBOM aHamu3e (Methods and ap-
proaches to computerized pollen analysis)

Hccneoosanvl memoowl Helpocemego2o pacno3Hasanus ¢ npumeHernuem Heupocemu Koxownena,
CNEKMPAIbHO20 AHAU3A (MEeMOO HAX0MCOeHUs: Kosapuayuu u koagpguyuenma Ilupcona) u unea-
PUAHMHO20 PACNO3HABAHUSA (NPUMEHEHbl UHBAPUAHMbL NO 8PAWEHUIO, NepeMeueHuio U Macuma-
OUpoBaHUI0) 6 PaACNO3HABAHUU U30OPAICEHUL 3ePEH NbLIbYbL, NOJYYEHHBIX C NOMOWbIO PACIPOBO2O
INEKMPOHHO20 MUKpockona. IIpousseden cpagHumenbHulil AHAIU3 MEMOo008.

Methods of neural network recognition with application of Kohonen network, spectral analysis
(method for determining the covariance and Pearson coefficient) and invariant recognition (invari-
ants for rotation, transition and scaling are used) are investigated for recognition of pollen grain
images obtained from a scanning electronic microscope. The comparative analysis of these methods
is carried out.

KawueBble cJIoBa: MBUTBIICBON aHau3, HelipoceTh KoxoHeHa, koaddurment [Tupcona, nHBa-
PHUAHTHI K IEPEMEIICHUIO, BPAICHUIO ¥ MACIITAOUPOBAHHIO.

Keywords: pollen analysis, Kohonen network, Pearson coefficient, invariants to transition, rota-
tion and scaling.

C67-70

YK 620.179.16

B. B. Mypasves, NOKTOp TexHH4YecKHX Hayk, npodeccop, VxI'TY umenn M. T. Kanamnukosa
(V. V. Muraviev, DSc in Engineering, Professor, Kalashnikov ISTU)

B. A. Cmpuorcak, xkanauaatr TexHuueckux Hayk, noueHt, xI'TY umenn M. T. Kanamnukosa
(V. A. Strizhak, PhD in Engineering, Associate Professor, Kalashnikov ISTU)

P. P. Xacanos, IxI'TY umenu M. T. Kanamnaukosa (R. R. Hassanov, Kalashnikov ISTU)

Oco0eHHOCTH MPOrpaMMHOr0 of0ecneveHusl ANMAPATHOIO0 KOMIUIEKCA ISl AaKyCTHYeCKOM
TEH30MeTPHUHN U CTPYKTypockonun Merauionsaeaunii (Features of the software for the hard-
ware-based system of acoustic tensometry and structural inspection of metal products)

B cmamve nokazanvl ocobennocmu enusanus KoHguzypayuu 060py008anus Ha NPOU3800UMETbHOCHIb
cucmembvl NpuU pPAsHuIX NApamempax sKcnepumenma. Buisgnenvl ¢hakmopul, onpedensioujue 6b160p
KOH@u2ypayuu 060py008aHus 8 3asUCUMOCMU Om mMpeOo8aHUti 00beKma KOHMpOsa U GelUdUHbl HA-
KIAOHBIX pACYEemHbIX pacxo008. Ilpouzeeden ananuz 6r00xcema 3ampam npu pabome annapamuo-
NPOSPAMMHO20 KOMNIIEKCA OISl AKYCIUYEeCKOU MeH30Mempuu 1 CMpyKmypoCKONUU Memaiiou30enull.

The paper presents the features of the influence of equipment configuration on the system pro-
ductivity at different experiment parameters. Factors defining the choice of equipment configura-
tion depending on requirements to the tested object and rated overhead costs are revealed. The ex-
penses budget for the maintenance of hardware and software system of acoustic tensometry and
structural inspection of metal products is analysed.

KiroueBble cjioBa: nmporpaMmMHoe oOecriedeHue, anmapaTHbIi KOMIUIEKC, PETUCTpaLus YIbTpa-
3BYKOBBIX CUTHAJIOB.

Keywords: software, hardware-based complex, ultrasonic signal recording.

C71-75

YK 621.391

B. B. Xsopenkos, TOKTOp TexHHUUECKUX Hayk, npodeccop, xI'TY umenn M. T. Kanamnukosa
(V. V. Khvorenkov, DSc in Engineering, Professor, Kalashnikov ISTU)

I1. B. Kapasaes, acniupant, UxI'TY umenn M. T. Kanamuaukosa (P. V. Karavaev, Post-graduate,
Kalashnikov ISTU)



A. B. Casenves, noxTop TexHudeckux Hayk, npodeccop, OAO «CapanynbCkuil paano3aBoi»
(4. V. Saveliev, DSc in Engineering, Professor, General Director of JSC “Sarapul Radioworks™)

Pemenue 3aqaum ynpaBjieHHsI pecypcaMu B H(PoOBoii paanocucTeMe ¢ HCIMOJb30BaHHEM
TeopeTHUKO-UrpoBoro noaxoaa (Solution of the resource management task in digital radio sys-
tem using the game theory approach)

Ilpusedenvi ocHoBHbIe MUNbL KOHPAUKMOSE, B0ZHUKAIOWUX 8 PAOUOMEXHUYECKUX UHDOPMAYUOH-
Hulx cucmemax. Ilonyuen aneopumm npeoooneHuss KOHMIUKMHBIX cCumyayuil 8 npoyecce OnmMu-
ManbHO20 YNPAGIeHUsl pecypcamis paouocucmembl.

Main types of conflicts appearing in radio engineering information systems are listed. An algo-
rithm which overcomes the conflicts in process of optimal resources management of radio system is
obtained.

KuroueBble ci10Ba: cucTeMa parocBsi3i, KOH(IMKT, TeOpus UTp, QYHKIUS BBIUTPHIIIA, ONITHMAIThb-
Hasl CTPATerHsl, yIPaBJICHHE PECYPCAMH.

Keywords: radio communication system, conflict, game theory, payoff function, optimal strategy,
resource management.
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HAYKMU O 3BEMJIE

YK 004.9:504

U M. Annukos, NOKTOp TEeXHUYECKUX HaykK, noueHT, MxI'TY umenn M. T. Kanamnwukona
(I. M. Yannikov, DSc in Engineering, Associate Professor, Kalashnikov ISTU)

U. A. Jlamvinosa, maructpant, VDkI'TY umenn M. T. KanamnukoBa (. A. Latypova, Post-
graduate, Kalashnikov ISTU)

M. B. Tenecuna, kKaHAuAAT TeXHUYECKUX HayK, noueHT, Vk['TY umenn M. T. Kanamnukona
(M. V. Telegina, PhD in Engineering, Associate Professor, Kalashnikov ISTU)

IIpumenenne I'MC-TexHoJ10rHil B 00J1aCTH aHAJIN3Aa PUCKA YPe3BbIYAHHBIX CUTyalMil IPHU-
POAHOIO M TEXHOTeHHOro xapakrepa teppuropuii (Application of GIS technology in the field
of risk analysis for emergency situations of natural and man-made territories)

B cmamve npuseden ananuz poau 2eouH@OPMAYUOHHBIX MEXHOA02UL 68 UHGOPMAYUOHHOU NOO-
0epaicKe npoyecca aHanu3a pUcKa Ype38bluatiHblX CUmMyayutl NPUPOOHO20 U MEeXHO2EHHO20 XapaKme-
pa npu pazpabomke cmpame2uu YupasieHusi meppumopusimu 8 YCI08UsIX 4pe3sbldaiutblx CUMYayull.

The article provides an analysis of the role of geographic information technologies in information
support of the risk analysis processes for natural and man-made disasters in the development of
territory management strategies in emergency Situations.

KuroueBrble cj10Ba: aHaJIM3 pUCKa, IPOrHO3MPOBAHUE YPE3BBIYANHBIX CUTYALMH, Ype3BbIUaiiHas
CUTYyalusi, TeONH(POPMAIIMOHHbIE TEXHOJIOTHH.

Keywords: risk analysis, forecasting of emergency situations, emergency, geo-information
technology.
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KOMIIBIOTEPHASA JIMHI'BUCTUKA

YK 004.896

E. A. Cyukosa, acnupant, UxI['TY umenu M. T. Kanamnukosa (E. A. Suchkova, Post-graduate,
Kalashnikov ISTU)

I[IpuMeHeHNe METOI0B KOMNbIOTEPHOI THHTBUCTUKH IJISl TIOUCKA M OLEHKH MOTEeHIHAJIb-
HbIX KOHTpareHToB (Application of computational linguistics for search and evaluation of po-
tential contractors)



B cmamve paccmompernvl memoovl u ancopummsl, npuUMeHumMble K 3a0aie UHGOPMAYUOHHO2O
NOUCKa U u38nederus 3HaHul Ol NOOOePHCKU NPUHAMUSL peulenus no evlbopy nocmaswuxa. Ha
OCHOB€ TUHSBUCUYECKUX NPAGUIL U PECYTIAPHBIX BbIPAICEHULL pa3pabomana cucmema noUcka OaH-
HbIX O NOMEHYUANbHBIX KOHMPASEHMAX N0 UHMEPHEeM-Pecypcam, NPeOHaHaAueHHAas Ol NepeUYHOU
OYeHKU O1a20HA0eIHCHOCIU NOCMABWUKO8. AHATU3UPYemCs U OyeHUBaemcs s¢gekmuenocms pasz-
PAboOmManHol MemooOuKy U CUCeMbl.

The paper is devoted to methods and algorithms which can be applied to information search and
data mining for decision support in supplier selection. Based on linguistic patterns and regular ex-
pressions, the author developed a system for potential contractors data retrieval in the Internet in-
tended for the initial reliability assessment. The author analyzes and evaluates the effectiveness of
the developed methods and system.

KawueBble cjIoBa: peryJisipHbIC BRIpXKCHUS, TH)OPMAIMOHHBIN TIOUCK, OIICHKA, KOHTPAreHTHI.

Keywords: regular expressions, information retrieval, evaluation, contractors.
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JHEPI'ETUKA

YK 62-503.54

B. A. Moposos, xanuauaat TexHuyeckux Hayk, noueHt, UxI['TY ummenn M. T. Kanamnukosa
(V. A. Morozov, PhD in Engineering, Associate Professor, Kalashnikov ISTU)

B. A. Cmapooybyesa, xaHIuAAT TEXHUUECKUX HayK, npodeccop, kI TY umenu M. T. Kanam-
HukoBa (V. A. Starodubtseva, PhD in Engineering, Professor, Kalashnikov ISTU)

A. B. Mopo3soes, crapmnii npenogasatens, VOxI'TY umenu M. T. Kanamnukosa (4. V. Morozov,
Senior Lecturer, Kalashnikov ISTU)

AHaM3 myTeil ONTHMHU3ALUM JIEKTPONPHUBOAA O0O0JbIIOH MOIIHOCTH € HECTAHJAAPTHOM
yacToToii BpameHnusi (Analysis of optimization of the high power actuator with non-standard
low frequency stator voltage)

B oannoii cmamve paccmompeHvl 60npochl onpedeneHus ONMUMAIbHbIX XApAKMepPUCmuK d1ex-
mponpueooa npu pasnuynelx coomnowenuax KII/[, maccozabapummubix, ubpouymossix u mextu-
KO-9KOHOMUYeCcKux napamempos. Ilpusedeno mooenruposanue cucmemvl adgmMomMamuiecKko2o ynpas-
JIeHUsl diekmponpueooa cpedcmeamu Simulink 0ns npoepammuposanus KOHMPOJIEPO8 C NOMOUBIO
110 Matlab.

This article describes how to find the optimal characteristics of an actuator when considering
various combinations of efficiency ratios, weight and size, vibration and technical and economic
parameters. Modeling of the electric control system in Simulink for programming of high
performance controllers using Matlab software is presented.

KaoueBble c10Ba: 3JEKTPUUECKUN MPUBOJ, OOpallleHHbI aCHHXPOHHBIM JBUTATENb, CUCTEMA
yHpaBJIEHUS 3JIEKTPONPUBOIOM.

Keywords: electric drive, induction motor, electric control system.
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HAHOTEXHOJIOI'NMH

YK 691.311

A. @. I'opouna, actiupant, xI'TY umenu M. T. Kanamnukosa (4. F. Gordina, Post-graduate,
Kalashnikov ISTU)

U. C. lonanckux, KanauaaT TeXHUUeCKuX Hayk, noueHt, Ux['TY umenun M. T. Kanamnukosa
(I S. Polyanskikh, PhD in Engineering, Associate Professor, Kalashnikov ISTU)
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I'. U. Akoeénes, nokTop TexHuueckux Hayk, npogeccop, VkI'TY umenn M. T. Kanamnukosa
(G. I Yakovlev, DSc in Engineering, Professor, Kalashnikov ISTU)

M. O. Maszumos, crynentr, UxI'TY umenn M. T. Kamammwmkoa (M. O. Mazitov, Student,
Kalashnikov ISTU)

M. P. bBexmancypos, maructpant , xI'TY umenu M. T. Kanamnukosa (M. R. Bekmansurov,
Master’s degree student)

0. A. Banobanosa, crynentka, VbxI'TY umenu M. T. KanmamnukoBa (Yu. A. Balobanova,
Student, Kalashnikov ISTU)

KomniiekcHasi akTuBanusi (pTOPAHTHAPUTA T00ABKAMH HA OCHOBE MHOTOCJOWHBIX yrJle-
poanbix HaHOTPYOOK (Complex activation of acid fluoride additives on the basis of multilay-
ered carbon nanotubes)

H3yueno enusnue KOMNIEKCHOU AKMueayuu Ha CMpPYKmypy U C80UCMBa MeXHO2EHHO20 AH2UO-
puma (¢pmopaneudpuma) npu 66edeHUU X10puUOa HAMPUsL U MHO2OCIOUHBIX VeePOOHbIX HAHOMPY-
ook. Onpeoenero, umo npu esedernuu 0,7 % xnopuoa nampus u 0,005 % yenepoOoHvlx HAHOCMPYK-
myp Haba00aemcsi pocm NPOYHOCMHLIX XAPAKMEPUCTUK, YBeTUYUBAeMCsl CPeOHss NIOMHOCMb U
VMeHbUaemcs 6000N02NI0UjeHUe KOMNO3UYUOHHBIX Mamepuanos. [lposedennvie ouggepenyuans-
HO-CKAHUPYIOWAs KAA0PpUMEMmpUst U UHOPAKPACHAL CNeKMPOCKONUSL NOKA3AIU USMEHeHUe 8 COCMA-
6e KOMNo3uyuil U 8bIA8UIU hopmuposanue Hosooopazosanul. Takxum oopazom, coemecmHuoe ggede-
Hue 000asoK 6 cocmas pmopaneudpuma eedem K hoOpMupoB8aruio NIOMHOU MAMPUYbL C NOBLIULEH-
HOU NPOYHOCMBIO 34 cuem Co30anus O1A2ONPUAMHBIX YCO08ULL 2UOPAMayuy U meepoeHust cyiv@a-
ma Kanvbyus.

Influence of complex activation on structure and properties of technogenic anhydrite (acid fluo-
ride) at introduction of sodium chloride and multilayered carbon nanotubes was studied. It was de-
termined that at introduction of 0.7% of sodium chloride and 0.005% of carbon nanostructures, the
growth of structural characteristics is observed, the average density is increased and absorption of
water of composite materials is decreased. The carried-out differential scanning calorimetry
(DSC) and infrared spectroscopy showed the change in structure of compositions and revealed
formation of new growths. In this way, mutual introduction of additives to structure of acid fluoride
leads to formation of a fully-populated matrix with the increased strength due to creation of favor-
able conditions of calcium sulfate hydration and solidification.

KiroueBble cjioBa: GTOPaHTHUAPUT, XJIOPHU]l HATPHUSI, MHOTOCTIOMHBIE YTIIEPOJHbIC HAHOTPYOKH,
nuddepeHnrantbHO-CKaHupyomas kanopumeTpusi, MK-crekrpaabHbIi aHaM3.

Keywords: acid fluoride, sodium chloride, multilayered carbon nanotubes, differential scanning
calorimetry (DSC), IR spectroscopy.
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