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MATEMATUKA U MEXAHUKA

VK 532.529.6

b. . bendepckuii, TOKTOp TEXHUYECKHUX HAyK, mpodeccop, MkeBckuil TOCy1apCTBEHHBIH TEXHUYCCKUH YHHUBEPCHTET UMEHU
M. T. Kanamnnkosa (B. Ya. Bendersky, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

K. A. Konvinos, actimpant, VbxeBckuil rocynapcTBeHHBIN TexHuIecknid yHuBepcurer nmeHn M. T. Kamammukosa (K. 4. Kopylov,
Post-graduate, Kalashnikov Izhevsk State Technical University)

O BBIBOPE VCJIOBUI BIIPBICKA TEIIOHOCHUTEJISI CIIPEMEPOM B IIPOLIECCE M3IOTOBJIEHUS IIPYXKHMH
METOJJOM BTMO (Choice of conditions for heat carrier injection by spraying at spring production by high-temperature ther-
mo-mechanical treatment). C. 5-9.

IIposedero modenuposariie npoyecca 63auMoOeticmaus MenIoHOCUMeNns ¢ NOBEPXHOCMbIO NPYMKA npyxcutbl. Hccnedosano enusnue
napamempos 6NpyICKA HA PexcumMbl 0OMeKanus npymKa menioHocumenem. BolagieHo, umo MAaKCUMATbHbIN KOHMAKM MenIoHOCUmens ¢
NOBEPXHOCHIbIO 0DeCne Usaemcs: uepe3 mpu YOPCYHKU, pacnonodicertvle nod yenom \y = 70° npu ckopocmu énpwicka v > 3,25 m/c.

The interaction between the surface of the spring rod and the heat carrier was modeled. The effect of injection parameters on flow
modes was investigated. It was revealed that the maximum contact between the surface of the bar and the heat carrier is achieved at the
rate of flow over the surface = 1, which is provided by the injection speed v > 3.25 m/s with three jets, at an angle y = 70°.

KiioueBble ciioBa: ruipoAnHaMuKa, o0TeKaHHe MOBEPXHOCTH, NPYTOK, IPYKHHA, crpeiiepHas kamepa, Ko3(pGpUINEHT 00TeKaHuUs

Keywords: hydrodynamics, surface flow, rod, spring, chamber of spray, coefficient of flow

YK 517.958:52/59

FO. B. I'an3uii, actimpant, VxeBckuil rocyrapcTBeHHBIH TexHUUeckuil yauBepcuteT umenu M. T. Kanammnukosa (Yu. V. Ganziy, Post-
graduate, Kalashnikov Izhevsk State Technical University)

MATEMATHYECKOE MOJEJINPOBAHUE ADPOBAJIIMCTUKY HU3KOCKOPOCTHBIX JIETATEJILHBIX OBBEKTOB”
(Mathematical modeling of aeroballistics of low-speed flying objects). C. 9—11.

Paboma noceswena onpedenenuro aspobaniucmuyeckux napamempos HU3KOCKOPOCMHbIX J1emamenbHbliX 00beKmos npu nomouju
MamemMamuyecko20 MoOeIUpOSaHUsl.

The paper is devoted to defining the aeroballistic parameters of low-speed flying objects by means of mathematical modeling.

KioueBble cjioBa: adpoAMHAMHUKA, MaTEMAaTHYECKOE MOJICIMPOBAHME, KOI(DPHUIMEHT JTOO0BOTO CONMPOTUBICHHS, adpOOAIUTUCTHICCKUE
TIapaMeTphl

Keywords: aerodynamics, mathematical modeling, drag coefficient, aeroballistic options

YK 621.317.1

P. I'apmsancku, KaHANIAT TEXHUYECKUX HaykK, IoueHT; CIIoBalKUil TeXHUYECKU yHUBepcuTeT, I. bpatucnasa, Cnosakust (R. Hartansky,
PhD in Engineering, Associate Professor)

JI. Mapwanxa, acnupant; ClIOBalKuil TEXHUYECKUI yHUBepcHTeT, T. bparucnaa, CnoBakus (L. Marsalka, Post-graduate, Slovak
Technical University in Bratislava, Slovakia)

O. Kounep, actimpanT; CrioBalkiii TeXHUYECKHH YHUBEpCHUTeET, I. bpatncnasa, CnoBaxust (E. Kocner, Post-graduate, Slovak Tech-
nical University in Bratislava, Slovakia)

B. B. Xeopenros, nOKTOp TEXHUYECKUX Hayk, mpodeccop; MxeBckuil rocy1apcTBEHHbBIH TeXHUYECKHH yHHuBepcuteT nmeHu M. T.
Kanamaukosa, Poccust (V. V. Khvorenkov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

0. JI. Kapasaes, crapmmii npenogasatens V>keBckuid rocyaapcTBEHHBIH TexHUYeckuil yHuBepcuteT umenn M. T. Kanamraukosa,
Poccus (Yu. L. Karavayev, Assistant Professor, Kalashnikov Izhevsk State Technical University)

U3MEPEHHME JJIMHBI ITIPOBOJIHMKA B DJIEKTPOMATHUTHOM IIOJIE" (Length wire measurement in electromagnetic
field). C. 12-15.

IIpeocmasnen memoo meopemuyecko2o paciema 6X00H020 CONPOMUBIEHUS TUHEIHO20 DNEKMPUYECKO20 BUOPAmMopa 6 3a6UcUMOCmu
Om pasmepos NPoBOOHUKA, HAXOOAWE20CA 6 e20 okpecmuocmu. Tlonyuena meopemuueckas 3a6UCUMOCMb OTUHbL HPOBOOHUKA OM 6X00-
Ho20 conpomuenenus memooom Hasedennvix I/C. [Iposedennvl uuciennoe mooenuposamue (MemooOM MOMEHMOB) U IKCHepumMeHm,
noomeepoicoaioujue 00CmMoeepHOCMb MeopemuiecKkozo paciemd.

The paper deals with a method for calculating the theoretical input dipole impedance, depending on the wire size located in its vicin-
ity. The theoretical wire length dependence of the input dipole impedance by the induced EMF was obtained. The numerical simulation
(moment method) and the experiment confirm the validity of the theoretical calculation.

KnioueBble c10Ba: BXOJHOE CONPOTHBIICHHE BHOpaTopa, OECKOHTAKTHOE U3MEPEHHe PacCTOSHMS, MeTol HaBeneHHBIX D/IC, MeTon
MOMEHTOB

Keywords: dipole input impedance, non-contact length measurement method, method of induced EMF, moment method

YJK 658.5.011 + 51-74

M. b. I'umman, nOKTOp (PU3UKO-MAaTEMAaTHUECKUX HaykK; IlepMckuil HaMOHAIBHBIN UCCIEI0BATEIbCKUN TOJTUTEXHUUECKUH YHUBEP-
cutet (M. B. Gitman, DSc (Physics and Mathematics), Perm National Research Polytechnical University)

A. C. Enucees, actimpant [lepMckuil HaIMOHAIBHBIA HCCIIEIOBATEIbCKUN MOJIUTEXHUMUeCKH yHHBepcuteT (A. S. Eliseev, Post-
graduate, Perm National Research University)

K BOIIPOCY OBb YCTOMYMBOM YIIPABJIEHMHU ITPOU3BO/ICTBEHHBIM IIJTAHOM (The issue of sustainable man-
agement of production plan). C. 16-19.

Paboma noceawena ucciedosanuio ycmousugoCmu npoyecca biNOIHeHUs NPOU3E00CHBEHHO20 NIAAHA, KOMOPbIL paccmMampueaen-
cs1 6 0cobom npocmparcmee cocmostutl. Popmyaupyiomces onpeoeneHus ycmouuugo2o npoyecca u meopemul 00 yCmoudugocmu npous-



600cmeennoz20 npoyecca. Ha ocnoee cpopmynuposannoti meopemuvl paccmampueaemes npocmeiiuiuti npumep ynpasienus. npoyeccom
6bINONIHEHUS NIAAHA.

The paper deals with the research of the process stability of the production schedule executing at a special space of states. Defini-
tions of a stable process and theorem of production process stability are introduced. Based on the stated theorem, an example of control-
ling the plan execution process is considered.

KiroueBble cj10Ba: POU3BOICTBEHHOE IUNIAHUPOBAHUE, YCTOHYNBOCTD, YIIPABICHHE [IPOU3BOICTBEHHBIM IJIAHOM

Keywords: production scheduling, stability, plan execution control

VK 622.673.6

E. A. Kanenmves, acniupant, MHctutyT Mexanuku Ypaibckoro otaenenust PAH (E. A. Kalentyev, Post-graduate, Kalashnikov Iz-
hevsk State Technical University)

B. B. Tapacos, NOKTOp TEXHUYECKUX HayK, mpodeccop; UHCTUTYT Mexanuku Ypansckoro otaeneHus PAH (V. V. Tarasov, DSc in
Engineering, Professor, Institute of Mechanics, Ural Branch of RAS)

B. H. Hosuxog, ctapmmuii npenojasaTens; VbkeBckas rocylapcTBEHHas CEIbCKOXO03aicTBeHHas akanemus (V. N. Novikov, Assistant,
Izhevsk State Agricultural Academy)

1O. B. Ily3ano6, KauquaT TEXHUYECKUX HayK, JAOLEHT, VDbxeBckuil rocyjapcTBeHHbI TexHudeckuil yHusepcuter umenu M. T. Kanarm-
nukosa (Yu. V. Puzanov, PhD in Engineering, Associate professor, Kalashnikov Izhevsk State Technical University)

PEIIIEHUE CUCTEMbI YPABHEHHI JTMHEMHOI'O KOHTAKTA CIIMPAJIBHOI'O KAHATA THUIIA «BAPPUHITOH»
(Solution of equations for the linear contact of the Warrington type spiral rope). C. 19-22.

Tonyuenwvl HoBble peuteHUs CUCHeEMbl YPAGHEHUL TUHEHO20 KOHMAKMA CNUpAIbHo20 Kawama muna « Bappunemony ne mpebyrowjue
NpUMEHeHUs Memood NOCie008amenbHbIX NPUOTUNHCEHUIL.

The paper presents new solutions of equations for the linear contact of the Warrington type spiral rope which do not require applica-
tion of the method of successive approximations.

KuroueBble cj10Ba: cuctemMa ypaBHEHUH, IMHEWHBIA KOHTAKT, CIUPAJIbHBIN KaHaT

Keywords: system of equations, linear contact, coiled rope

VK 621.391

U. 3. Kaumos, TOKTOp TEXHUYECKUX HAyK, mpodeccop; VkeBckuil rocyjapcTBeHHbIN TexHndeckuil yauBepcuter umeHu M. T. Ka-
namaukoBa (1. Z. Klimov, DSc, Professor, Kalashnikov Izhevsk State Technical University)

B. A. Mowonkun, naxenep; MbxeBckuii rocytapcTBeHHBIH TexHndecknil yansepceuter umenu M. T. Kanamrankosa (V. A. Moshonkin,
Engineer, Kalashnikov Izhevsk State Technical University)

A.JI. Hluwxun, uaxenep, OO0 «Btopas nadoparopusi», Mxesck (4. L. Shishkin, Engineer, JSC “Vtoraya laboratoriya”, Izhevsk)

MATEMATHUYECKASI MOJIEJIb CUCTEMbI TIEPEJAYM JIAHHBIX I10 SJIEKTPOCETSIM *( Mathematical model of
power line communication system). C. 22-25.

TIpeonodcena mamemamuyeckas MoOelb CUCHEMbl nepeday OaHHbIX N0 DNEKMPOCemam odwe20 Nonb306aHUsA 8 8ude YPAGHeHUll &
npocmparcmee cocmosinuil. C noMOwbio pacutuperus 6eKmopa COCMOSHUA YYMEHO 6NIUAHUE OCHOBHbIX MEWAIOWUX Pakmopos.

This paper represents a mathematical model of the general-use power line communication system described as state equations. The
major confounding factors are taken into account by means of the state vector expansion.

KnioueBble c10Ba: niepeada JaHHBIX, SIEKTPOCETH, MaTeMaTHYECKasi MOJIENb

Keywords: data transfer, power networks, mathematical model

YJK 621.391

A. B. Kopobeiinukos, KaHANAAT TEXHHYECKUX HAYK, HOIEHT; M>KeBCKHMIA rocy 1apCTBEHHBIN TeXHHYECKU yHUBepcuTeT nMeHdn M. T.
Kanammukosa (4. V. Korobeynikov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

P. M. I'agpapos, xananiaT TEXHUYECKUX HayK, JOLEHT; VkeBCckuil rocylapCTBEHHBII TexHUYeckuil yHuBepcureT umenn M. T. Ka-
namraukoBa (R. M. Gafarov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

A. @. Myxameowiun, maructpanT; VxeBckuii TocyJapcTBEHHbIH TeXxHUUeckuil yHnBepcuteT uMenn M. T. Kanamnnkosa (4. F. Muk-
hamedshin, Master’s degree student, Kalashnikov Izhevsk State Technical University)

P. C. @panuenrxo, nmxenep-nporpammuct, OO0 «Mumapcodt», Mxesck (R. S. Francenko, Progamming Engineer, Inmarsoft Ltd.,
Izhevsk)

UTEPALIMOHHOE HCIIOJIb30BAHUE ®OPMYJI MEXKAHAJIBHOM IEKOPPEJISALIMM MHOI'OKAHAJIBHBIX CHUI-
HAJIOB (Iterative application of formulas for intra-channel decorrelation of multichannel signals). C. 25-28.

Paccmompen umepayuonnviti memoo ucnonb308aHUs HOPMYN MEHCKAHATLHOU 0eKOoppensiyuu ¢ OYeHKol e2o dpgexmusnocmu Ha
OCHOBE AHATUMUYECKUX 8bIPANCEHUL USMEHEHUS. CYMMAPHOU Oucnepcuu 0isi cpedHe2o U pasHocmell 3Ha4enull KaHai08 MHO2OKAHANLHO-
20 cuenana. Mmepayuonnuiti memoo no3gonsiem NOBbiICUMb IPDEKMUSHOCTL MEHCKAHANLHOU 0eKOpPenayuu npu CoHcamuu MHO20KA-
HANbHBIX CUSHATIOB.

The paper considers the iteration method of applying the formulas for intra-channel decorrelation with evaluation of its effectiveness
on the basis of analytical expressions of the total dispersion variation for the average and differences of channels values of a multichan-
nel signal. The iteration method allows improving the intra-channel decorrelation at compression of multichannel signals.

KioueBble cj10Ba: cxaTne, CHTHAIIBI, MHOTOKAHAIBHBIC, IEKOPPEIISINS, IUCTIEPCHS, HTEPALHN

Keywords: compression, signals, decorrelation, multichannel dispersion, iterations

MAININTHOCTPOEHUE
V]IK 621.88.084
U. B. Abpamos, NOKTOp TEXHUYECKUX HAYK, Ipodeccop; MkeBckuii rocyaapcTBeHHbINH TexHuYeckuil yHuBepcuteT nvenn M. T. Ka-
nauraukosa (1. V. Abramov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)



A. U. Abpamos, kaHaNIAT TEXHUYECKUX HAyK, JOLCHT; VKeBCKUil rocyjapcTBeHHbIH TexHuyecknid yHuBepceuter umenn M. T. Ka-
nauraukoBa (4. I. Abramov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

A. H. Cunuyvin, crapmmid npenoaasatens; MokeBCkuil rocyJapcTBEHHbIN TexHH4ecKuil yHuBepcuteT numend M. T. KamamrHukosa
(4. N. Sinitsyn, Assistant Professor, Kalashnikov Izhevsk State Technical University)

B. B. Cunuyvina, crapmmii npenonaBarens VbkeBCkuil rocynapcTBeHHBIN TexHUUecKui yHuBepcuTeT nMeHn M. T. Kamamnunkosa
(V. V. Sinitsyna, Assistant Professor, Kalashnikov Izhevsk State Technical University)

CTPYKTYPA U MHO®OPMAIIMOHHBIE ITOTOKU CUCTEMbBI ABTOMATHU3UPOBAHHOI'O ITPOEKTMPOBAHUS CO-
EJIMHEHUI C HATSIOM (Structure and data flow of integrated CAD/CAE/CAM system for interference fits). C. 20-31.

IIpeonoxcena cmpykmyprnas cxema unmezpuposannou CAIIP coedunenuil ¢ Hamsazom, yHumvleaowds mexHoio2uiecKue napamen-
pbl HA cmMaouu KOHCMPYKMOPCKO20 npoekmuposanus. Paccmompenvt ocnoenvie ungopmayuonnvie nomoxu, eosnuxaioujue ¢ CAIIP
COeOUHeHUll ¢ HamsA2oM.

The structural chart of integrated CAD/CAE/CAM system is proposed. The system takes into account process-dependent parameters
at the stage of engineering design. Main data flows of interference fit CAD/CAE/CAM system are considered.

Kuarouesble ciaoBa: unrerpuposannas CAIIP, CAD, CAE, CAPP, ctpykrypHas cxema, HHPOPMAIIMOHHBIH NOTOK, COCAMHEHHUS C
HaTATOM

Keywords: CAD, CAE, CAPP, structural chart, dataflow, interference fit

YK 658.011.56

H. B. Bepecnes, acnupaHT, HHKEHEp-IIporpaMMiCT; BoTkuHckuii ¢unran MeBCcKoro rocyjapcTBEHHOTO TEXHHYECKOTO YHHBEPCH-
teta uMeHd M. T. Kanamuaukosa (N. V. Beresnev, Post-graduate, Programming Engineer, Kalashnikov Izhevsk State Technical Universi-
ty (Votkinsk branch))

A. U. Kopuiynos, TOKTOp TEXHHYECKUX HayK, Ipodeccop, VxeBckuii TocyjapcTBEHHBIH TeXHUYeCKni yHuBepcuteT umenun M. T.
Kamamaukosa (4. . Korshunov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

MNPUMEHEHUE METOJA KJIACTEPHOI'O AHAJIM3A C LEJIBIO ITOBBIIEHUSA TOYHOCTHU OLEHKU DODEK-
TUBHOCTH KOHCTPYKTOPCKO-TEXHOJIOTMYECKUX PEIIEHUI (Application of cluster analysis for effective improve-
ment of accuracy of assessing the efficiency of design-technological decisions). C. 31-35.

Paccmompeno ucnonvsosanue memoodos knacmeprozo anaiuza 015 epynnupoeanus 6bIO0pKU npeocmagumeneii Hpou3e00CmeeHHOU
HOMEHKIamypbl C Yenbio NoGbluleHUs Kaiecmea oYenKu d¢h@ekmueHocmu KOHCMPYKIMOPCKO-MexXHON02UYECKUX PetleHUll, UCNONb3YeMbIX
npu npou3e00CmMee MAUUHOCMPOUMETbHBIX U30ENULl 8 YCIIOBUAX KOHKPEMHOU NPOU3B00CNBEHHOU CUCTEMbL.

The paper examines the application of cluster analysis to partition the sample production range to improve the quality of assessing
the efficiency of design and technological decisions made at manufacture of engineering products within a specified production system.

KroueBble cj10Ba: MPOMBIIIIEHHBIE CUCTEMBI, KJIACTEPHBIN aHAJIN3

Keywords: industrial system, cluster analysis

VK 623.45(045)

10. H. Jlunuenko, xaHIUIaT TEXHHYECKUX HAYK, 3aMECTHTENb T€HEpalbHOrO IUpeKTopa — aupekrop; Horunckuit ¢umman OAO
«HITO ,,ITpubop*“» (Y. N. Lipchenko, PhD in Engineering, Deputy Director of Noginsk Department of the FSUE "FSPC" Pribor")

B.T. Pomanos, 3amecturens qupekropa o ucnsitanusM; Horurckuit pumman OAO «HITO |, IIpu6op*» (V. G. Romanov, Deputy Di-
rector on Testing Department of Noginsk Department of the FSUE "FSPC" Pribor")

P. P. lllapunog, acnupaHT, 3aMEeCTUTEIb HadyaJbHUKAa KOHTPOJIBHO-HCIBITATEIFHOM CTAHIMY 110 3KCIEPUMEHTAIBHBIM HCCIIC0BAHU-
sm; Hornuekuit pumman OAO «HIIO , IIpu6op*» (R. R. Sharipov, Post-graduate, Head of the sector of the experimental researches of
Noginsk Department of the FSUE "FSPC" Pribor")

B. 1. 3aboromckux, TOKTOp TEXHHYECKUX HAyK, CTApIINi HAy4YHbIH COTPYAHHK, npodeccop, VkeBCkuil rocy1apcTBEHHbINH TEXHHYE-
ckuit yauBepcuter umenn M. T. Kanamnukosa (V. I. Zabolotskikh, DSc in Engineering, Senior Research Worker, Professor, Kalashni-
kov Izhevsk State Technical University)

ABTOMATU3NMPOBAHHOE PABOYEE MECTO JJISI U3MEPEHUS CKOPOCTU U PACIIPEAEJIEHUSA TIOPAXAIO-
X SJIEMEHTOB BOEITPUITACOB 1O HAIIPABJIEHUSM PA3JIETA (Workstation for measuring the speed and distribu-
tion of ammunition striking elements in directions of expansion). C. 35-39.

Paccmompen cnocob usmepenus ckopocmu u pacnpeoenenus NOpatCcaiowux 1eMeHmos MeakoKalbeprvlx 6oenpunacos no Ha-
npasieHuam paziema npu HamypHuix ucnvimanuax. Onucama 3anameHmo8aHHas KOHCMPYKYUs NOIYKPY2OSOU MUUEHU VIA6TUeaHus
NOPAICAIOWUX NEMEHMO8 8 MENECHOM ceKmope (Prop = 43°, uey = 17,5°) npu esprise ockonounvix manoxanubepnvix 60enpunacos.
Paccmompenst cmpykmypa u paboma asmomamuzupo8anHo2o padoye2o mecma Ha 6ase 6-KaHanbHO20 BbICOKOCKOPOCMHO20 pecucmpa-
mopa L{30-06 ¢ yacmomoti ouckpemusayuu oo 100 MIy npoussoocmea 340 «Pyones-Lllunses» u nepcoHarbHo20 KomMnvomepa muna
IBM PC.

The paper considers the method of measuring the speed and distribution of ammunition striking elements in directions of expansion
during navigation tests. The patented design of semicircle target for capturing the striking elements in the bodily sector (Qp,r = 43°, Qyer
= 17.5°) at explosion of small-caliber ammunition is also described. The paper presents the analysis of the structure and operation of the
workstation based on the 6-channel high speed recorder L[[30-06 with a sampling rate up to 100 MHz produced by closed joint-stock
company “Rudnev-Shilyaev” and IBM personal computer.

KiroueBble ci10Ba: Goenpuachl, M3MEPEHNUs, aBTOMATH3aLHsl, CKOPOCTh, HAIIPABICHHS pa3ieTa

Keywords: ammunition, measurement, automation, speed, direction of expansion

YIK 621-923-71

. C. Jliona, xannunaT TEXHUYECKUX HayK, OOLEHT; MbkeBckuil rocynapcTBeHHbIN TexHUueckuid yHusepcuteT umMenu M. T. Kanam-
nukoBa (D. S. Lyupa, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

T. H. Usanosa, xaHOuIaT TEXHUUECKUX HAyK, NOLEHT; VKeBckuil rocynapcTBeHHBIN TexHu4eckuil yHusepcuteT umeHn M. T. Ka-
nauraukosa (7. N. Ivanova, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)



O. C. Jlona, acnupant; MxeBckuil rocyaapcTBeHHbIH TexHudeckuil yauBepcurer umenu M. T. Kanamnukosa (O. S. Lyupa, Post-
graduate, Kalashnikov Izhevsk State Technical University)

A. . Kopuiynog, TOKTOp TEXHHUECKHUX HayK, podeccop MkeBckuii rocyaapcTBEHHbBIH TexHu4yeckuil ynusepcureT umenn M. T. Ka-
nauraukosa (4. I. Korshunov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

IMPUMEHEHUE XOJIOJA B KAYECTBE IIPUEMA, PACHIMPAIOIIEIO TEXHOJIOTUYECKHME BO3MOXHOCTU
OCHACTKU (Application of cold as a method of widening technological possibilities of rigging). C. 39-44.

Paccmampusaemces cnocob oxaancoeHus: S1eKmpoMAcHUMHO20 NPUCNOCOONEHUSL, UCTONb3YEeMO20 NPU YUCHOB80M NIOCKOM Wiugosa-
HUY demanetl, nNymem HenocpeOCmMeeHHO20 OME00d Menid Kak USHympu npucnocobienus, maK u ¢ HewHell e2o nosepxrocmu. Ipume-
HeHue 6HYMPEHHe20 OXANCOEHUs NO36ONAEN CHUZUMb BEIUNUNY MEN060U deghopmayuu Kak odpabamvieaemol nIOCKoOU demanu nymem
UHMEHCUDUKAYUY MEeNT00ME00a Yepe3 YCMAHOBOUHYI0 NOBEPXHOCMY, MAK U CAMO20 NPUCNOCOONEHUs nymeM no0auy XaaddaeeHma no
SHYMpeHHeMy 3Meesury. B pesynomame nosvimaemea mounocms obpabomku u obecneuusaemcs yiyduienue kavecmea obpabamuleae-
MbIX Oemareil.

The paper considers the method of cooling of the electromagnetic rigging applied at finish flat grinding of parts by direct removal of
heat both from the inner part of the rigging and from its outer surface. Application of internal cooling allows reducing the value of ther-
mal strain both of the machined flat part by heat sink intensification through the mounting surface, and of the rigging itself by supplying
the coolant through the inner coil pipe. As a result the machining accuracy is increased and higher quality of machined parts is ensured.

KnroueBrble ciioBa: nupoBaHue, OXJIaxICHUE, JIEKTPOMAarHUTHOE MIPUCIIOCO0IEHHE, TOYHOCTb, TEIIOOTBO

Keywords: grinding, cooling, electromagnetic device, accuracy, heat sink

VK 621.833.6

@. U. Ilnexanos, DOKTOp TEXHUYECKUX HAyK, podeccop; I mazoBckuil HHKEHEPHO-OSKOHOMUYECKUH MHCTHTYT ((punain) VbkeBckoro
TOCY/IapCTBEHHOTO TeXHHYecKoro yHuepcutera uMenn M. T. Kanammnuxosa (F. I Plekhanov, DSc in Engineering, Professor, Glazov
Engineering Economic Institute (branch) of Kalashnikov Izhevsk State Technical University)

C. M. Monuanos, xaugunat texandeckux Hayk, OAO «Penykrop» (Mxkesck) (S. M. Molchanov, PhD in Engineering, OJSC "Reduc-
tor" (Izhevsk))

BOIIPOCHI TTPOEKTUPOBAHUS BBICOKOHATPYKEHHOW ITJIAHETAPHOI ITEPEJAUM C POJIMKOBBIM MEXA-
HU3MOM CHATUA [ABWXEHUSA (Design issues of high-loaded planetary gear with roller mechanism of movement
withdrawal). C. 45-47.

TIpuseden memood onpedeneHus coCmasiAWUx Hazpy3Ku 60 GHYMPEHHEM I80TbEEHMHOM 3AYeNnIeHUU Kojlec HempaouyuoOHHoU nia-
HemapHoul nepedayu, NO380NAIOWULL OYEHUMb HASPY30UHYI0 CROCOOHOCIb MEXAHUSMA U OCYIYeCMBUNtb PAYUOHAILHOE €20 NPOEKMUpo-
sanue. Memoo 0CHOBAH HA UCNONL30BAHUY YPABHEHULI COBMECHTHOCHIU NEpeMeuyeHutl 3Y0bes U UX U3UOHOU NPOYHOCU.

The paper presents a method of determining the load components in the inner involute engagement of gearwheels of a non-
traditional planetary gear, which allows evaluating the load-carrying capacity of the mechanism and implement its rational design. The
method is based on application of equations of teeth displacement compatibility and teeth bending strength.

KiioueBble ciioBa: miaHeTapHas rnepeaya, Harpy3o4Has CliocOOHOCTb, IPOYHOCTD

Keywords: planetary gearing, load-carrying capacity, strength

YK 621.777

U b. Ilokpac, NOKTOp TEXHHYECKUX HayK, npodeccop; MkeBCckuil rocyqapcTBEHHBIH TeXHUIecKHi yHuBepcuteT nmenu M. T. Ka-
nauraukoBa (1. B. Pokras, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

I A. Yukypos, xkaHauaT TEXHUUECKUX HayK, OLEHT, VkeBckuil rocyaapcTBeHHbIN TexHUYeckull yHuBepcurer umenu M. T. Ka-
nauraukosa (G. A. Chikurov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

OIIPEAEJIEHME VYCHUIIMA TUAPOIIPECCOBAHMA YEPE3 KOHMYECKYIO MATPHULY (Determination of hydraulic
pressing force through the conic matrix). C. 48-50.

Ipeonooicen anarumuueckuti cnocod NPUOTUNCEHHO20 ONpedeneHuUss YCUus, HeoOXo0uMo20 01 OCYWecmesieHus npoyecca 2uopo-
npeccosanus. Ilonyuenvi 3a8ucumocmu 0as onpeodenenus HanpadlceHuli 8 ouaze oeopmayuu 8 NPOU3BOTLHOM CeHeHUlU 3a20MOBKU.

The analytical way of approximate determination of the force necessary to produce the hydraulic pressing is offered. Dependencies
for determination of stresses in the deformation zone at any section of the workpiece are obtained.

KroueBble cji0Ba: rHIpOIPECCOBAHNUE, OPE/IeTICHIE YCHIINS, HAIIPSDKEHUS B o4are 1edopMarin

Keywords: hydraulic pressing, force definition, stresses in deformation zone

YK 622.24.06

U. b. Ilokpac, NOKTOp TeXHHYECKUX HayK, mpodeccop; MkeBCckuil rocyjapcTBEHHBIH TexHUIecKni yHuBepcuteT nmenu M. T. Ka-
namraukoBa (1. B. Pokras, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

0. H. lleaxosnuxosa, nwxenep, VbxeBckuil rocyiapcTBeHHbII TexHnuyeckuil yauBepeutet uMenn M. T. Kanamaukosa (Yu. N. Shel-
kovnikova, Engineer, Kalashnikov Izhevsk State Technical University)

ITPUMEHEHHE BYPOBBIX PACTBOPOB JJIA ITPOMBIBKHM CKBAXHWH HA MECTOPOXIAEHHUAX YAMYPTHU (Ap-
plication of chisel solutions for well washing on fields of Udmurtia). C. 50-53.

Paccmompenvi ocnosuvie ghakmopwl, énusiowue nHa cocmag OYposvbiX pacmeopos, copmy1uposansvt mpebosanus K ux Kaiecmey 8
3a8UCUMOCIU OM 2€0102UHeCKUX YCA08UIL U MEXHUYeCKUx ocobennocmeli npoxooxku ckeadicur. Ilokazano npeumyuecmeao ucnonb308aHus
Ha MecmopodicOeHusx Yomypmuu eiuHuCmsIX pacmeopos Ha 0CHOGe 2IUHONOPOWKO8, NPeOCmAsieHd MemoouKa ux nPUeomogaIeHusl.

The main factors influencing the composition of chisel solution are considered. The requirements to their quality depending on geo-
logical conditions and technical features of well sinking are formulated. The advantage of applying clay powders on the fields of Udmur-
tia is shown, the technique of their preparation is presented.

KuiroueBsble coBa: 6ypoBoii pacTBOp, MPOMBIBKA CKBaXKHH, ITTMHOIOPOIIOK, T€0IOTHYECKUE YCIOBUS

Keywords: chisel solution, well washing, clay powder, geological conditions



YK 621.753

B. H. Penko, KaHIuaT TEXHUYECKUX Hayk, npodeccop; Borkuuckuil duman VxeBCKOro rocyaapcTBEHHOIO TEXHHUYECKOTO YHH-
Bepcutera umenn M. T. Kanaumukosa (V. N. Repko, PhD in Engineering, Professor, Votkinsk branch of Kalashnikov Izhevsk State
Technical University)

E. B. Yymaxosa, KaHOUIAT TEXHUYECKUX HAyK, NTOLEHT, BoTkuHCkmid ¢unuan VkeBCKOro rocyJapcTBEHHOTO TEXHHYECKOTO YHH-
Bepcutera nmeHn M. T. Kamammwukosa (E. V. Chumakova, PhD in Engineering, Associate professor, Votkinsk branch of Kalashnikov
Izhevsk State Technical University)

OIMPEJEJIEHME OFBEMHOTI'O ITOJIA JOITYCKA B IUHAMUMKE (Definition of a volume tolerance range in dynamics).
C. 54-55.

Paccmampusaromes omkionenus peanbHoli NOSEPXHOCIU 0emAanu KaK CYMMA COOCMEEHHbIX U BLIHYHCOEHHBIX KONeOaHUll moyex no-
6EPXHOCIIU MEOPEMUYECKU ONPEOeeHHO20 NONONCEHUSL.

The paper is devoted to deviations of a real surface of a part as the sum of its own and forced oscillations of surface points for a
theoretically defined position.

Ki1toueBble €j10Ba: OTKIOHEHHS TOBEPXHOCTH, KoJieOaHUs TOUeK, psiabl Dypbe

Keywords: surface deviations, fluctuations of points, Fourier's series

YK 621.833

T. B. Casgenvesa, nHKEHEP-KOHCTPYKTOP, MkeBCKuil rocyqapcTBeHHbBIN TexHUUeckui yHuBepcuteT umenu M. T. Kanamnuko-
Ba (7. V. Savelyeva, Design Engineer, Kalashnikov Izhevsk State Technical University)

OCOBEHHOCTH MPOEKTUPOBAHUS CIIMPOMIHON IIEPEJAYM HA OCHOBE YHU®UIIMPOBAHHOI'O 3YBOPE3-
HOI'O MHCTPYMEHTA (Peculiarities of spiroid gear design based on unified gear-cutting tools). C. 56-59.

Paccmompenvl 60npocsl NPOEKMUPOBAHUS CRUPOUOHOT NEPeday Ha OCHO8e YHUPUYUPOBAHHO20 uHcmpymenma. Obo3HaUeHbl 0Co-
OEHHOCMU HA3HAYEHUs NAPAMempPOs paboye2o U CMAHOYHO20 3aYeNnieHUll NPU 3a0AHHOM NPoUu3BoosdueM uepeske. Onucanol dedexnvi,
603HUKAIOWUE NPU CUHME3e NOKATUZ08AHHO20 KOHMAKMA. YKaA3aHO elusHUe USMEHEHUS 6aPbUPYeMbIX NAPAMEMPO8 HA CIEeNneHb TOKANU-
3ayuu KOHMAKma u SKCNIyamayuonHHble XapaKmepucmuxy nepeoayi.

The questions of the spiroid gear design on the basis of unified tools are considered. Peculiarities of parameters’ assigning in work-
ing and operating meshing are designated for a given generating worm. Defects of localized contact are described. The influence of va-
riable parameters’ change on a degree of contact localization and operational characteristics is indicated.

KitoueBble cj10Ba: CIUPOUIHBIC IEPEayt, IPOCKTHPOBAHNE, YHUDUKALMS CIIMPOUIHBIX (pe3, TOKATU30BaHHBII KOHTAKT

Keywords: spiroid gear, design, unification of spiroid hobs, localized contact

YIK.621.93

B. 1. Ceupuyes, NOKTOp TeXHUUYECKUX HAyK, podeccop; IlepmMckuil HAMOHATBHBIN HCCIIEIOBATENbCKUI TOMTEXHUYECKUI YHUBED-
curet (V. I. Svirshchev, DSc in Engineering, Professor, Perm National Research Polytechnic University)

B. K. ®necenmos, xanauaaT TeXHUUECKUX HAyK, IUPEKTOp AenapTaMenTta npoussoactsa; 3A0 «Hosomer-Ilepme» (V. K. Flegentov,
PhD in Engineering, Production Director, CJSC “Novomet-Perm”)

U. B. Iloobopnos, KaHANIAT TEXHUYECKHX HAyK, 3aMECTHTENb IHPEKTOpa IO MOATOTOBKe mpom3BoncTBa; 3A0 «HoBomer-
Iepmsb» (1. V. Podbornov, PhD in Engineering, Deputy Director of Production Prearation, CISC “Novomet-Perm”)

A. B. Tpybuywin, acnupant, nmwkenep-rexuonor 3AO «Hosomet-Ilepmby», [lepMcknil HaIMOHAIBHBIN HCCIEN0BATENBCKUIT TTOIUTEX-
Huueckuit yuusepcutet (4. V. Trubitsyn, Post-graduate, process engineer, CJSC “Novomet-Perm”, Perm National Research Polytechnic
University)

BJIMAHUE CTPYKTYPHOI'O CTPOEHUS BBICOKOTBEPOI'O IIOPOIIKOBOI'O MATEPUAJIA HA CUJIbl PE3AHUS
[P BECHHEHTPOBOM HAPYXXHOM HIJIMD®OBAHUNU (Influence of structural composition of very hard powder material on
cutting force in centerless external grinding). C. 60-63.

Paccmompena memoouxa yuema 61usHUs CMpyKmMypHO20 CMPOEHUs bICOKOMBEPOO20 NOPOUKOB020 MAMEPUAId 8 3a0daie paciemad
CUNbl Pe3aHUsi NpU HApysICcHOM Gecyenmposom winugosanuu. TloryueHo ananumuueckoe svipasiceHue O paciema Cuibl, OaH npumep
pacuema.

The paper considers the method of accounting the influence of structural composition of a very hard powder material within the problem
of calculating the cutting forces at external centerless grinding. The analytical expression for force calculation is obtained, the calculation
example is given.

KiioueBble ciioBa: BHICOKOTBEPbIH MaTepuan «Pemut», OeclieHTpoBoe LITH(OBAHUE, CHUITA PE3AHUSL

Keywords: very hard material "Relit", centerless grinding, cutting force

YK 531.7; 534.1.08; 620.17.08

B. B. Tapacos, TOKTOp TEXHUYECKUX HAyK, mpodeccop; MHCTUTYT Mexanuku Ypansckoro otaenenus PAH (V. V. Tarasov, DSc in
Engineering, Professor, Institute of Mechanics, Ural Branch of RAS)

C. IO. Jloxanuna, AHKEHEP MO METPOJIOTHH, YAMYPTCKHU rocyaapcrBenHbiii yuusepcurer (S. Yu. Lokhanina, Engineer, Udmurt
State University)

JI. A. Henamenxosa, pykoBoautens; Llentp merponoruu u ceprudukarmm «Ceprumer» Ypanbckoro otaenenuss PAH, ExatepuaOypr
(L. A. Ignatenkova, Centre of Metrology and Certification Ural Branch of RAS)

1O. B. Ily3anoe6, kKaHaquIaT TEXHUYECKUX HayK, JAOLEHT, VbkeBckuil rocyjapcTBeHHbIH TexHudeckuil yHuBepcuter umenu M. T. Kanam-
nukoBa (Yu. V. Puzanov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

OCOBEHHOCTH OLIEHKM M3HOCOCTOMKOCTU T'AJIbBAHOIIOKPBITHIA ITPU ABPASMBHOM W3HAIIMBAHHUU
(Peculiarities of wear resistance assessment of galvanic depositions at abrasive wearing out). C. 63-65.

Hccnedosansl ocobennocmu peanuzayuu cnocoba ucnblmanuli NOKpbIMull Ha U3HOCOCMOUKOCMb 6 YCI08UAX aOpA3UGHO20 USHAULU-
6aHUs NPU OYeHKe CBOUCME Pa3IUUHbIX 2anbeanudeckux nokpvimui. Onpedenenvt CKO pe3ynbmamos, nony4eHHulx 8 YCI08UAX 6HYMPU-



nabopamopHoil npeyusuonHoCmuy. Boiasneno enusanue Ha noayuennvle 3HAUEHUs HEKOMOPBIX MEXHONOSUYECKUX ACNEKMO08, C6A3AHHbIX C
HaneceHuemM NOKPbIMuUIL.

The paper investigates peculiarities of implementing the method of wear resistance tests of depositions at abrasive wearing out when
assessing properties of various galvanic depositions. Root mean square deviations of results, obtained within laboratory precision, are
determined. The influence of certain manufacturing aspects related to deposition covering on the obtained values is revealed.

KiioueBble ¢J10Ba: M3HOCOCTOMKOCTD, TaJIbBAHHYECKOE TIOKPHITHE, a0pa3sMBHOE U3HAIIMBAHNE, UCTIBITAHHE, 00pa3Libl, MAIIMHA TPEHHUS

Keywords: wear resistance, galvanic deposition, abrasive wearing out, testing, specimens, friction machine

YK 621.981

H. B. Tenun, kanauaaT TeXHUYECKUX HAyK, HOLEHT; MkeBCKkuii rocynapcTBeHHBbII TexHudeckuil yHuBepcureT umenu M. T. Kanam-
nukoBa (N. V. Tepin, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

B.I1. Illenozumn, TOKTOp TEXHUYECKUX HAYK, Mpodeccop, VKeBCKUil ToCcyAapCcTBEHHBIN TeXHIMYecKuii yHuBepcuteT nmeHn M. T. Ka-
namHuKoBa (V. P. Shenogin, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

METOUKA [TPOEKTMPOBAHIS [TPO®UIETMIBOYHBIX KJIETEM (Method of designing the roll forming stand). C. 66—68.

TIpeonodiceno ucnonb308ams Memoo MOp@OI02ULecKo20 ananu3d Oas KOHCMpyuposanus npogunecubounoi kiemu. Ilokazano, umo
UCNONBb306aHUE OAHHO20 MEMOOA NO3GOIUN CYWECMBEHHO PACUUPUNMD 603MONCHOCIU KOHCmpyKkmopa. TIposeden ananus eneOpenHbix
Koncmpykyuil. [Ipednosicena nepcneKmusnas KOHCMpYKYus NpoPuae2uboyHol Kiemu.

1t is proposed in the paper to use the method of morphological analysis to design the roll forming stand. It is shown that application
of this method will significantly enlarge possibilities of the designer. The analysis of implemented designs is carried out. The progressive
design of a roll forming stand is proposed.

KuroueBble cj10Ba: MPOEKTHPOBaHUE, TPOQHIeTHOKa, KICTh

Keywords: design, roll forming, stand

YK 658.512

A. IO. Vpaszbaxmuna, KaHIMAAT TEXHUYECKHX HAyK, NOLEHT, BoTkuHckuid ¢uiaman MKeBCKOro rocyapcTBEHHOTO TEXHHYECKOTO
yuuBepcutera umern M. T. Kanaunukosa (4. Yu. Urazbakhtina, PhD in Engineering, Associate Professor, Votkinsk branch of Kalashni-
kov Izhevsk State Technical University)

MO/IEJIMPOBAHUE KPUTUYECKUX CUTYALIUMI IIPU PE3KE 3ATOTOBOK JIJIs IITAMIIOBKM JIETAJIEM BOCIIJIA-
MEHHUTEJILHOI'O YCTPOMCTBA PJITT *(Simulation of critical situations at cutting workpieces for stamping of the igniter
parts of the solid-propellant rocket engine). C. 69-76.

H3n00cena memoouka MoOenuposans, nO360I0WdAs BbIAGIAND, NPEOOMEPAWANTL U YRPAGIAMb KPUMUYHOCIbIO, BOZHUKAIOWe 6
npoyecce pesku u WmMamnogky demaetl ocnaiamenumenvuvix yempoticms PITT.

The modeling technique is stated, allowing to reveal, prevent and operate the criticality arising within the cutting and stamping
processes of igniter parts of the solid-propellant rocket engine.

KiioueBble cJI0Ba: KPUTHUECKHE CUTYaLU, MAaTEMAaTH4ECKasi MOJIEIb, TEXHOJIOIHYECKast CHCTEMA

Keywords: critical situations, mathematical model, technological system

YK 621.771.06

B.II. Illenocun, TOKTOp TEXHUYECKHUX HAYK, podeccop; MkeBckuii rocy tapcTBeHHBIH TexHnyeckuil yauBepcuretr numeHu M. T. Ka-
nauraukosa (V. P. Shenogin, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

H. B. Tenun, kanAUIaT TEXHUUECKUX HAyK, JOLEHT, M>keBckuil rocyrapcTBeHHbIH TexHnyeckuil ynusepcureT umenu M. T. Kanam-
nukoBa (N. V. Tepin, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

CUCTEMHBIM TTOAXOJ[ IIPM ITPOEKTUPOBAHUHM TIPOKATHBIX KJIETEI (System approach to design of rolling
stands). C. 76-80.

IIpeonooicerno ucnonb3o8ams Memoo Mopgon02UecKo20 ananusa O KOHCMpYyuposanus npokamuoil kiemu. Ilpednoscena koncm-
PYKYUsi HOBOU NPOKAMHOU KNemu, 8 OCHO8e KOMOPOU 3aN0JICeH HOBbII NPUHYUN NPeO8apumensHo20 Hazpydicenus 8ankos. On no36oaun
NORYUUMb TUHEUHYIO XAPAKMEPUCIMUKY JHCeCMKOCMU Klemu Ha 6ceM Ouanazome oelicmsyiowux ycunui. Paspabomannas npoxamuas
Kemb N03601UNA NOGLICUNb MOYHOCHb U CIMAOUNTLHOCHb NPOKAMA.

1t is proposed in the paper to apply the method of morphological analysis when designing the rolling stand. The design of the new
rolling stand is offered, with a new principle of preliminary roller loading in its essence. It allowed obtaining a linear characteristic of
the stand stiffness for the whole range of acting forces. The developed rolling stand allowed to improve the accuracy and stability of
rolling products.

KiioueBble cj10Ba: IPOESKTUPOBAHHE, IPOKATKA, KIICTh

Keywords: design, rolling, stand

V]IK 621.88.084

A. B. H]enamckuil, TOKTOp TEXHUYECKUX HayK, npodeccop; VbkeBckuil rocy1apcTBEHHBIH TeXHMYECKUH yHUBepcuTeT uMeHn M. T.
Kanamaukosa (4. V. Shchenyatsky, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

E. C. Yyxnanyes, acnupant, VxeBckuil rocynapcTBeHHbIN TexHUYeckuil yHuBepcuteT umenu M. T. Kanamnukosa (£. S. Chukhlant-
sev, Post-graduate, Kalashnikov Izhevsk State Technical University) C. 80-83.

[IOJIMKOHTAKTHBIE HEPABHOXECTKHUE COEJMHEHHS C HATIIOM U AHAJIU3 UX HAT'PY30YHOM CIIO-
COBHOCTH (Multiple-contact uneven stiffness interference joints and analysis of their load-carrying capacity). C. 80-83.

Paccmompenvi paznuunvie 6uodbl coedunenuti ¢ namsaeom. Beiasnenvi nogeie 6udbt n000bHbIX coedunenuil. Ilposedena ux kraccugu-
kayus. Onpedenenvl NepCNeKMubl HANPAsIeHUs N0 AHAIU3Y UX HAZPY3OUHOU CNOCOOHOCU.

Different types of joints with interference are considered. New types of such joints are revealed. Their classification is performed. Pros-
pective directions of their load-carrying capacity analysis are determined.



KatoueBble ¢JI0Ba: COEJAMHEHHS C HATITOM, HArPy304Hast CIIOCOOHOCT, MOJIMKOHTAKTHBIE HEPABHOKECTKUE COSIUHEHHUS C HATIATOM
Keywords: interference joints, load-carrying capacity, multiple-contact uneven stiffness interference joints

VK 658.5.011.4:681.5.015

b. A. Alxumosuu, TOKTOp TEXHHYECKHUX HaAYK, podeccop; MkeBckuii Tocy1apcTBeHHBIN TeXxHUYeckuil yHuBepcutetT numend M. T. Ka-
nanraukoBa (B. A. Yakimovich, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

B. A. Tenenés, noxTop GpU3NKO-MaTeMaTHUSCKUX HayK, npodeccop; MrkeBckuil rocy1apCTBEHHBII TEXHUYECKUH YHUBEPCUTET IMEHH
M. T. Kanamnukosa (V. 4. Tenenev, DSc (Physics and Mathematics), Professor, Kalashnikov Izhevsk State Technical University)

C. U. Conomennuxosa, KaHIUAAT TEXHUIECKUX HayK, BOoTKMHCKUIA (uiman MeBCKoro rocy1apCTBEHHOTO TEXHHYECKOTO0 YHUBEPCH-
tera umenu M. T. Kanamnukosa (S. 1. Solomennikova, PhD in Engineering, Votkinsk branch of Kalashnikov Izhevsk State Technical
University)

VCCIEOOBAHHUE 5®PEKTUBHOCTU BBHICOKOTEXHOJIOTMYHOI'O MAIINHOCTPOUTEJIBHOI'O TIPEAITPUATUSA
C HCIIOJIb30BAHUEM MOJIEJIM HEUETKMX CETEM (Investigation of efficiency of high-tech machine-building enterprise
using the model of fuzzy networks). C. 84-92.

TIpedcmasnenvt pe3yromamsl UCCI008AHUS IPDEKMUSHOCU MAUUHOCIPOUMETbHO20 NPEONPUSMUSL HA OCHOBE HEYemKUX MHO-
JHcecme u Heyemxux cemel.

The paper presents the results of investigating the efficiency of the machine-building enterprise on the basis of fuzzy sets and fuzzy
networks.

KiioueBble cj10Ba: pecypchl MPEIIPUATHS, MOJEIb BBICOKOTEXHOJIOTMYHOTO MIPOU3BOJICTBEHHOTO NIPEANPUATHS, HEYUETKUE MHOMKE-
CTBA, HEUCTKHUE CETH C OOPATHBIMHU CBSI3SIMH, KOHIICIILHS «PE3EPBBI — PECYPCHI — PE3YJIBTATHI»

Keywords: enterprise resources, model of hi-tech industrial enterprise, fuzzy sets, fuzzy network with feedbacks, concept of «re-
serves-resources-results»

YK 658.5.011.4:681.5.015

b. A. Alxumosuu, NOKTOp TEXHUYECKHUX HAYK, Ipodeccop; MxeBckuii rocyaapcTBEeHHBIN TexHuyeckuil yausepcuretr umend M. T. Ka-
nauraukoBa (B. A. Yakimovich, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

B. A. Tenenée, noxTop Hpu3NKO-MaTeMaTHIECKUX HayK, podeccop; NkeBCKuii rocyJapCTBEHHBI TEXHIUECKUN YHUBEPCUTET IMEHH
M.T. Kanamaukosa (V. A. Tenenev, DSc (Physics and Mathematics), Professor, Kalashnikov Izhevsk State Technical University)

C. d. ConomeHnHukoga, KaHIUIAT TEXHUYECKNX HayK, BoTknHckui dunman VkeBCKOro rocy1apcTBEHHOIO TEXHHYECKOTO YHUBEPCH-
tera umenu M. T. Kanammukosa (S. 1. Solomennikova, PhD in Engineering, Votkinsk branch of Kalashnikov Izhevsk State Technical
University)

METOIVKA HUCCIEJIOBAHUS DOPEKTUBHOCTU BBICOKOTEXHOJIOI'MYHBIX IMPOU3BOJACTBEHHBIX CUCTEM
C WCIOJIb30OBAHMEM MOJIEJIN HEUETKUX CETEM (Technique of efficiency research of high-production systems with the
use of fuzzy networks model). C. 92-95.

IIpeonodcena memoouxa onpedenenuss dPGexmusHocmu 8bICOKOMEXHOIOUUHBIX NPOU3BOOCNE HA OCHOBE HEYEeMKUX MHOMCECIE U
Heuemxux cemeil. Boinonnen 0630p cogpemeHHbIX H00X0008 K UCCAeO08AHUI) CLOHCHBIX MEXHUUECKUX CUCTNEM.

The paper presents the technique of efficiency determination of high-tech productions on the basis of fuzzy sets and fuzzy networks. A
review of modern approaches to investigation of complex technological systems is done.

KiroueBble cjioBa: pecypehbl MPEAIPUATHS, MOJIEIb BEICOKOTEXHOJIOTHYHOTO IPOU3BOACTBEHHOTO IIPEANIPHATHS, HEUSTKHE MHOXKeE-
CTBA, HEUETKUE CETH C OOPATHBIMH CBSI3IMH, KOHLIEIIIIUS «PE3EPBBI — PECYPCHI — PE3YJIBTATHD)

Keywords: enterprise resources, model of hi-tech industrial enterprises, fuzzy sets, fuzzy network with feedbacks, concept of «re-
serves-resources-results»

MN3MEPUTEJIbBHAS TEXHUKA

YK 621.822

C. @. E2opos, KaHOUAT TEXHUYECKUX HAYK, IOLCHT, HAYYHBIH COTPYAHUK, MHCTUTYT MexaHuku Ypanbckoro otaenenus PAH
(S. F. Egorov, PhD in Engineering, Associate Professor, Scientific Associate, Institute of Mechanics of the Ural branch of the RAS)

CUCTEMA AHAJIM3A M30BPAXEHUM ITOBEPXHOCTH METAJIJIMYECKMUX POJIMKOB (System of analysis of metal
roller surface images). C. 96-98.

IIpeocmasnena cucmema KOHMPOJis NOGEPXHOCMHBIX 0eeKmMos Memaniuieckux poiukos Ha base mexnuueckoz2o 3penus. Paccmam-
pusaromes eapuanmul pameujeHus guoeokamep u copmyruposanvl mpebosanus Kk Hum. Ilpeonocenvt mamemamuyeckue Mooenu uso-
bpadicenull Oehekmos, aneopumm anaiu3a U300paXCeHuil.

The paper presents the control system of surface defects of metal rollers on the basis of machine vision. Options of placing video
cameras are considered and their requirements are formulated. Mathematical models of images of defects and the algorithm of images
analysis are offered.

KroueBrble ciioBa: aHaiM3 Ha 1edeKThl, BHICOKaMepa, MeTalIMdecKasi HOBEPXHOCTh

Keywords: analysis of defects, video camera, metal surface

YJK 621.396

H. 3. Knumos, TOKTOp TEXHUYECKHUX HayK, Ipodeccop; MkeBckuil rocynapcTBeHHBIN TeXHUYeckui yHuBepcuteT nmenu M. T. Ka-
nauraukoBa (1. Z. Klimov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

A. H. Konvicog, KanqulaT TEXHUYECKUX HayK, JOLEeHT; MoxkeBckuil rocyaapcTBeHHbl TexHndeckuil yHuBepcuter umenu M. T. Ka-
nauraukoBa (4. N. Kopysov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

A. M. Yysawios, kKaHOUAT TEXHUIECKUX HayK, nmkenep, OAO «CP3», Kb «Paauocss3b», Wxesck (4. M. Chuvashov, Engineer, JSC
"SRP" DO "Radiolink", Izhevsk)



SOOPEKTHUBHOE UCIIOJIb30BAHUE MOILIHOCTU INEPEJATUUKOM OFDM-CUT'HAJIA (Efficient application of power
by OFDM signal transmitter). C. 99-102.

Paccmampusaromes pesynomamol ucciedosanuii no oyenxe nuk-gaxmopa OF DM-cuenana. Ilpeonoscen memoo s¢ghexmugno2o uc-
NONb306aHUA MOWHOCU NEPeOamuUKA 3a CHem KIUNNUpoSaHusl.

The paper considers the research results of PAPR estimation of OFDM signal. The method of effective application of the transmitter
power by clipping is proposed.

Kniouessble cioBa: mik-¢paxrop, OFDM-curHai, KINIITHPOBaHUE

Keywords: PAPR, OFDM signal, clipping

VIK 658.511

E. M. Konecnukosa, npenonasateins, [lonurexundyeckuit komtemx Ne 13 umenu I1. A. OBuunHuKOBa, Mocksa (E. M. Kolesni-
kova, Teaching Instructor, State budget educational institution of secondary vocational education Polytechnic College N 13
named after P. A. Ovchinnikov, Moscow)

[IPEOBPABOBAHUE T'PAO®UMYECKOM MHOOPMALIMMA B TABJIUMYHYIO /I ABTOMATH3HUPOBAHHOI'O ITPOEK-
TUPOBAHIS TEXHOJIOTUYECKHUX ITTPOIIECCOB MEXAHOOBPABOTKU (Transformation of graphic information in the
table for the automated design process of machining). C. 103—105.

Paccmampusaromes eonpocel asmomamuzayuy NPOEKMUpOSarUs MexHOI02U4eCKo20 NPoYecca MexaHuieckol 0opabomxku Ha 0CHo-
6e  KOHCMPYKMOPCKO-mexHoo2u4eckol napamempusayuy. Ilpusooumca aneopumm npeobpasoeanus epaduyeckoii ungopmayuu o
MpexmepHoll KOPRYCHOU MoOdenu 8 mabaudnyo opmy 015 opmuposanusi mabauysl c60UCME NOBEPXHOCMEN ¢ UCHONIb308AHUEM NPO-
epammrozo komnaekca T-FLEX CAD, ecmpoennbix cpedcms OaHHO20 NPOSPAMMHO20 KOMNIEKCA U NPOSPAMMbL NPeodpazosanus mao-
JIUYHBIX OAHHBIX NO YKA3AHHOMY AN20PUMMY.

This paper considers the automation of the machining process development on the basis of engineering-design parameterization. An
algorithm is presented for converting graphical information of the three-dimensional casing model into a table in order to form a table
of surfaces properties with the help of the software package T-FLEX CAD, built-in tools of the software system and the program of con-
verting the table data according to the specified algorithm.

Knrouessble cjioBa: napameTpu3aiys, TEXHOJOIMYECKUH MpoIiecc MeXaHooOpaboTKy, TabuIia CBOUCTB MOBEPXHOCTEH

Keywords: parameterization, design process of machining, table of surfaces properties

VJK 623.544:681.78

A. M. Jlunanos, NOKTOp TEXHUUECKUX Hayk, akageMuk PAH; Muctutyt npukinagHoi Mexanuku Ypainsckoro otnenenust PAH (4. M.
Lipanov, DSc in Engineering, Academician, Institute of Applied Mechanics of the Ural branch of the RAS)

10. K. lllenkoenuros, TOKTOp TEXHUYECKUX HAyK, mpodeccop; MHCTUTYT npuKiIagHONW MeXaHUKH Y paibckoro otaeicHus PAH (Yu.
K. Shelkovnikov, DSc in Engineering, Professor, Institute of Applied Mechanics of the Ural branch of the RAS)

A. B. Anues, noxrop $HU3MKO-MaTeMaTHYECKUX HaykK, npodeccop; MokeBckuii rocy 1apcTBEHHbBIH TEXHUUECKUIl YHUBEPCUTET UMEHH
M. T. Kanamnukosa (4. V. Aliev, DSc (Physics and Mathematics), Professor, Kalashnikov Izhevsk State Technical University)

H. 1. Ocunos, xanaunat TeXHUYECKUX HAYK, CTAPIINA HAYYHBIA COTPYIHHUK, HCTUTYT MpHUKIaTHOH MEXaHUKH Y PaJbCKOTO OT/eNe-
must PAH (N. 1. Osipov, PhD in Engineering, Senior Researcher, Institute of Applied Mechanics of the Ural branch of the RAS)

[IOMEXO3AIMILEHHBIA CKAHHUCTOPHBINA M3MEPUTEJIb YIJIOBBIX IIEPEMEILIEHUII OBBEKTOB (Noise-free
scanistor meter for the angular movements of the objects). C. 106-112.

Paccmompeno npumenenue onmuKo-s1eKmpoHHbIX CUCIEM HA OCHO8e CKAHUCMOPA Ol USMEDEHUs Y2l08blX nepemeujeHuli 00bex-
moe npu pabome 6 yCl08UAX CeMOBLIX NOMeX U wymos. Tlonyuensl ebipasicenus O BbIXOOHBIX MOKO8 U HANPAAICEHUN UOEOCUSHANA CO
cKaHucmopa npu e2o pabome ¢ AMRIUMYOHO-MOOYIUPOSAHHBIMU CEEMOBLIMU CUSHANAMU B0 6PEMA-UMNYIbCHOM U YOMONnomeHyuomem-
puyeckom pexcumax. JJan ananuz pabomvi nOMex03auUeHHbIX KOLIUMAMOPHO20 U A8MOKOLIUMAIMOPHO20 CKAHUCHOPHBIX USMepume-
Jietl Yenoswlx nepemewjerutl 00veKmos.

The paper considers the application of optical-electronic systems based on the scanistor to measure angular displacement of objects
working at light interferences and noises. Expressions are obtained for output currents and voltages of the scanistor video signal when
operating with amplitude-modulated light signals in the time-pulse and photo-potentiometric modes. The analysis of noise-proof collima-
tor and self-collimator scanistor meters of object angular displacements is given.

KiroueBble c10Ba: TeJIEBH3NOHHBIH CKAaHUCTOP, BUIEOCHTHAJ, CBETOBBIE 30HBI, HEIPSIMOJIMHEHHOCTD, ONTHKO-JIEKTPOHHASI CHCTEMA

Keywords: television scanistor, video signal, light zones, misalignment, optical-electronic system

YK 623.544:681.78

A. M. Jlunanos, NOKTOp TeXHUYECKUX Hayk, akaneMuk PAH; WHcTuTyT npukianHoil MexaHuku Ypanbckoro oraencHus PAH
(4. M. Lipanov, DSc in Engineering, Academician, Institute of Applied Mechanics of the Ural branch of RAS, Izhevsk)

10. K. llenxoenuxos, TOKTOp TEXHHUYCCKHUX HaAYyK, mpodeccop, MHCTUTYT NpUKIAHOW MEXaHUKH Y panbckoro otneiacHus PAH
(Yu. K. Shelkovnikov, DSc in Engineering, Professor, Institute of Applied Mechanics of the Ural branch of RAS, Izhevsk)

A. B. Anues, noxkrop $HU3HKO-MaTeMaTH4ECKUX Hayk, npodeccop; MkeBckuil rocy1apCTBEHHBIN TEXHUYECKUH YHUBEPCUTET UMEHH
M. T. Kanamnukosa (4. V. Aliev, DSc (Physics and Mathematics), Professor, Kalashnikov Izhevsk State Technical University)

K. B. Cepmaeun, aciupant, V>keBCKuii rocy1apcTBeHHBII TexHU4eckuil yHuBepcuteT nmenn M. T. Kanamnukosa (K. V. Sermyagin,
Post-graduate, Kalashnikov Izhevsk State Technical University)

BJIMSIHUE OU3MYECKHUX OCOBEHHOCTEM TEJIEBU3MOHHOM CKAHMCTOPHOM CTPYKTYPhI HA TOYHOCTH
W3MEPEHMST HEIIPSIMOJIMHEMHOCTHU CTBOJIBHBIX TPVYE (Influence the physical features of the television skanistor
structures to a measurement accuracy of misalignment of the barrel pipes). C. 112-117.

Paccmompenvr ocnosuvie ceoticmea, pedxcum pabomul U cxemd 6KIOYEHUs. MeENeBUSUOHHO20 CKAHUCMOPA KaK OeCKOHMAKMHO20
0amuuKa usmMepumenbHol UHGOPMayuy 8 YCmMpoucmeax Oisl U3MepeHUsl HenPIMOIUHEUHOCMU CMEObHbIX mpy0. Onpedenenvl yCio6us u
Heobxo0uMble npeodpaz08anus GUOEOCUSHANA CO CKAHUCMOPA 0TI UBMEPEeHUs GPEMEHHO20 MECMONONI0NICeHUS 20 XAPAKMEPHbIX MOYeK,



1O KOMOPbIM ONpedensomcs KOOpOUHamul c6emosbix 30H. Hccnedosanvl usuveckue ocobennocmu pabomel CKAHUCMOPA, € UX YUemoM
NOJYUeHbl 8bIPANCEHU Ol OWUOKY OnpedeneHUs USMEPAEeMOTi KOOPOUHAMbI.

The paper considers the basic properties, mode of operation and circuitry of the television scanistor as a non-contact sensor of the
measuring data in measuring devices for barrel pipe misalignment. Conditions and necessary transformations of a scanistor video signal
are determined to measure the temporary location of its characteristic points that define the coordinates of light zones. Physical charac-
teristics of scanistor operation were investigated and expressions of the error of the measured coordinate determination were achieved
with their account.

KioueBble ¢J10Ba: CKAaHUCTOPHBIN H3MEPHUTENb, YTIIOBBIE IIEPEMEIIECHHs, BUICOCHTHAJI, aMIUIUTY THAST MO LY JISILIHS

Keywords: scanistor meter, angular movements, video signal, amplitude modulation

V]IK 539.3+53.082.56

I B. Jlomaeg, NOKTOp TEXHUYECKUX HAyK, mpodeccop; MkeBckuil rocy1apCcTBEHHBIN TeXHUUeCKHi yHuBepcuteT umenn M. T. Ka-
namaukoBa (G. V. Lomaev, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

P. H. Baxumos, actimpanT; MkeBCckuil rocy1apCTBEHHBIN TexHI4Yeckui yHuBepcuteT uMenn M. T. Kamammnukosa (R. N. Vahitov,
Post-graduate, Kalashnikov Izhevsk State Technical University)

M. C. Kynewosa, nnxenep; VbkeBckuil rocyjapcTBeHHbIH TexHnueckuil yHusepcuret nmenn M. T. Kanamnukosa (D. S. Kuleshova,
Engineer, Kalashnikov Izhevsk State Technical University)

A. H. Mycanumos, maructpant; VxeBckuil rocyJapcTBEHHbIN TexHU4ecKuil yHuBepcuteT umeHu M. T. Kanamnukosa (4. N. Musa-
limov, Master's degree student, Kalashnikov Izhevsk State Technical University)

10. b. Kamanosa, maructpant, VkeBckuil rocy1apcTBeHHBIN TexHUYecknil yHuBepcuteT nMeHn M. T. Kanamnukosa (Yu. B. Kama-
lova, Master's degree student, Kalashnikov Izhevsk State Technical University)

HUCCJEIOBAHUE BO3MOXHOCTHU OLIEHKU OCTATOYHBIX HAIPSIKEHMI B 30HE CBAPHOI'O COEJWHEHMS
METOAOM 3®DEKTA BAPKI'AV3EHA (Investigation of possibility to assess residual stresses within a welded joint by Bark-
hausen effect method). C. 117-120.

Paccmampusaemces 603MOMHCHOCHb OYeHKU OCHAMOYHBIX MEXAHUYECKUX HANPAXHCEHUN 8 OKONOUWOBHOM NPOCIMPAHCIGE C8APOUHO20 CO-
eOuHeHUsl KPYNHO2A0apUMHBIX CIATbHBIX U30eIUll Ha npumepe cuopomypounsl 3acopckoli cuopoakkymyaupyowet snekmpocmanyuu (I'A-
OC). Paspabomana u onpo608ana memoourd, OCHOBAHHAsL HA UBMEPEHUU YPOBHSL MACHUMHBIX WYMO8 (Memoo s¢pghekma bapkeaysena).

The paper considers the possibility to assess residual mechanical stress in the heat-affected zone of the welded joint of large steel
products by example of the turbine of Zagorsk PSP. The technique is developed and tested based on the measurement of the level of
magnetic noises (method of Barkhausen effect).

KioueBble cj10Ba: ocTaTOYHBIC MEXaHUUECKUE HanpshkeHus1, TypouHa TADC, marautHbIe mryMsl, Meto] 3¢ dexra bapkraysena

Keywords: residual mechanical stresses, turbine of hydroelectric pumped storage power station, magnetic noises, method of Barkhausen
effect

VIK 621.391:519.6

A. Y. Hucmiok, TOKTOp TEXHUYECKUX HayK, mpodeccop, MbkeBckuii rocynapcTBeHHbI Texanueckuii yausepcurer umenn M. T. Ka-
namHuKoBA (4. I. Nistyuk, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

TEXHOJIOI'MSI TAKTUJIbHBIX OILYIIEHMI OFBEMA M30BPAXEHUITI HA CEHCOPHOM DKPAHE (Technology of
tactile sensations of images on the touch screen). C. 120-122.

Ilpeonazaemcs cozo0anue makmuibHblX oujyujeHuti 0bvema usobpadicenuii na cencopnom sxpane. OObeKMOM UCCTEO08AHUSA AT~
10MCs YCmpoucmea ¢ CeHCOPHbIM IKpanom. TIpeomemom uccie006anus AGIAIOMC meopus UHPOPMayuy u meopus MeXaHuieckux Koe-
banuil. Unnio3uio maxmunbHo20 00bema usoopaxicenus co30aiom mexanuieckue Koaebanus IKpaua ¢ pasnuyHol amMniumyoot 6 MOMeHm
KACauus.

The paper proposes the creation of tactile feelings of the image volume of the touch screen. Objects of research are devices with the
touch screen. The subject of research is the information theory and the theory of mechanical oscillations. The illusion of tactile volume of
the image is created by mechanical oscillations of the screen with various amplitude at the moment of contact.

KioueBble cj10Ba: CCHCOPHBII KpaH, TAaKTWIBHEIE OIIYIIIEHHS, TPEXMEPHBII pa3zMep n300paskeHus, BUOpALHS

Keywords: touch screen, tactile, three-dimensional image size, vibration

YJK 621.372

O. B. [lonomapesa, KaHAWAT TEXHAYECKUX HAYK, TOLEHT; VDKEBCKHMIA roCy1apcTBEHHBIH TeXHIYeCKui yHuBepcuteT nMenu M. T. Kamarm-
nukoBa (O. V. Ponomareva, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

H. B. Ilonomapesa, pyKOBOIUTEIb OTJeNIa TECTUPOBaHHS IporpaMMHoro obecneuenus, 3A0 «HIIO ,,Kommbrotep*», Mxesck
(N. V. Ponomareva, Head of software testing department, JSC "Computer", Izhevsk)

MOJIM®UKALIS OUIIBTPA HA OCHOBE YACTOTHOM BBIBOPKM JUUIS PELIEHUS 3AJAY LIMOPOBOI OBPA-
BOTKM CJIYUAMHBIX IIPOLIECCOB CO CKPBLITBIMU IEPUOJUYHOCTSIMU (Modifying the filter based on frequency
sampling for digital processing of stochastic processes with hidden periodicity). C. 122-129.

Paccmompena mooupuxayus unempa na ocnoge 4acmomHol 8blOOPKU 6 BUOe ANOPUMMA CKONb3AUe20 00HOOUHOB020 napamem-
puueckozo JI® (CAIID-I1), komopulii no38osem peKyppeHmHO 8bluUciams 3Hauenue k-eo obuna N-moueunozo JIID-I1 uz ckonwvssawezo
oxna 6 N omcyuemos u3 Habopa 4acmom, Yucio KOmopslx 8apbupyemcs napamempom.

The paper considers the modification of the filter based on the frequency sampling as the algorithm of a sliding one-bin parametric
DFT (SDFT-P)), which allows computing recursively the value of the k-th bin of the N-point parametric DFT (DFT-P) from a sliding
window of N samples from a set of frequencies, the number of which is varied by the parameter.

KnioueBble cioBa: GuIbTp Ha OCHOBE YaCTOTHOW BBIOOPKH, JAMUCKPETHBIH CITydalHBIH Ipolecc, CHEKTp, HapaMeTpUIecKoe JHc-
KpeTHoe npeobpasoBanue Oypre, CKPBITbIE IEPHOAUIHOCTH

Keywords: filter based on the frequency sampling, discrete random process, range, parametric discrete Fourier transformation, hidden
periodicity



VK 621.372.54.061

I1. A. Ywaxose, DOKTOp TEXHUYECKUX HayK, Ipodeccop; VhkeBckuit rocyjapcTBeHHbIH TexHundeckuid yHuBepceuteT umernn M. T. Ka-
nauraukosa (P. A. Ushakov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

K. O. Maxcumos, crapmmii npenonasatenb; MokeBCkuil rocyaapcTBeHHbIH TexHU4Yeckuil yHuBepcuteT umenn M. T. Kanamnnkosa
(K. O. Maksimov, Assistant Professor, Kalashnikov Izhevsk State Technical University)

A. B. Tapacos, acnupant, M xeBckuit rocy1apcTBeHHBIH TexHndecknid yauBepcureT umeHn M. T. Kanamaukosa (4. V. Tarasov, Post-
graduate, Kalashnikov Izhevsk State Technical University)

PA3PABOTKA METOJIMKM U CPEJCTB ABTOMATHUYECKOW WAEHTUOUKALIMUA DJIEKTPOOUIUYECKUX ITA-
PAMETPOB OBPA3I[OB MHOI'OCJIOMHbBIX IIJIEHOYHbBIX PE3UCTUBHO-EMKOCTHBIX CPE]] (Development of technique
and means of automated identifying the electro physical parameters of specimens of multilayer film RC-structures). C. 130-135.

Paccmompenvl memoouxa u KOMIIEKC USMEPUMENbHBIX CPeOCm8 05 napamempuieckoli udenmugurkayuu RC-snemenmos ¢ pacnpe-
OeNleHHbIMU Napamempamu, HeooXo0uMol Oid CO30aHUsL MOUYHBIX MAMEMAMUYEeCKUX Mooenetl, 01 CO8ePULEHCNBOBAHUS MEXHON02UU
U320MOBNEHUSL DNEMEHMOB U OANbHEUEe20 NPOOBUNICEHUS HOBOUL I1eMEHMHOU 6A3bl HA PLIHOK SNEKMPOHHBIX KOMNOHenmos. Paspaboma-
HA USMEpUMeENbHAs CUcmeMd, 00ecneyusanuds onepamusHoe OUASHOCIMUPOBAHUE U KOIUYECBEHHYIO OYEHKY Napamempos Jio0bix
06pasyos RC-snemenmos ¢ pacnpedeneHHbIMU NAPAMEMPamu 8 ABMOMAMUIECKOM pedtcume.

The paper considers the technique and measurement system for parametric identification of RC-elements with distributed parame-
ters, the identification being necessary to create precise mathematical models, to improve the technique of element production and to
promote the new elemental base to the market of electronic components. The measurement system, providing the automated operative
parametric diagnostics and quantitative assessment for all RC-elements with distributed parameters is developed.

KiroueBble cioBa: RC-351eMeHT ¢ pacnpeleneHHbIME NapaMeTpamy, (pakTaibHbI 3JIEMEHT, JUAarHOCTHYECKas U3MEpHTEIbHas
CHCTEMa, HICHTU(UKALMS TapaMETPOB IICHOYHBIX CTPYKTYD

Keywords: RC-element with distributed parameters, fractal element, diagnostic measurement system, parametric identification of film
structures

HAYKH O 3EMJIE

YK 517:628.515

A. A. Abpamosa, MiaaIuil Hay4HBIN COTPYIHUK; V>KeBCKHiA rocyJapcTBeHHbIN TexHnueckuil ynuBepcureT umenu M. T. Kanamau-
KoBa (4. A. Abramova, Associate researcher, Kalashnikov Izhevsk State Technical University)

M. IO. [Iacenes, aciupanT; M>xeBckuid rOCyJapCTBEHHBIN TexHn4Yeckuil yHuBepcureT umeHn M. T. Kanammaukosa (M. Yu. Dyagelev,
Post-graduate, Kalashnikov Izhevsk State Technical University)

B. I. Hcaxos, TOKTOp TEXHUYECKHUX HayK, Impodeccop; MkeBCckuil TocyjapcTBEeHHBIH TexHHYeckui yauBepcurer umenn M. T. Ka-
nauraukoBa (V. G. Isakov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

M. B. Ceéanosa, kanaujaT TEXHUYECKUX HayK, JOLEHT, VkeBckuil rocynapcTBeHHbIN TexHudeckuil ynusepcuter umenu M. T. Ka-
nauraukosa (M. V. Svalova, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

AHAJIN3 ®AKTOPOB DOOEKTUBHOCTU OBPAIIEHUA C ITPOMBIIIJIEHHBIMU CTOYHBIMH BOJJAMHM OBBEKTA
YHUUYTOXEHUS XUMHUUYECKOI'O OPYXKUS “(Analysis of factors of industrial wastewater handling efficiency in chemical
weapon destruction facility). C. 136-140.

Ha ocnoge memo0og cucmemnoz2o anaiusa u ynpagienus Kaiecmeom nposedena oyeHka Gaxmopos, oKa3vlealowux GusaHue Ha d¢-
Gexmusnocms 0Opaujeruss ¢ NPOMbIUTEHHBIMU CIOYHBIMU 800AMU NPU YHUUTNOICEHUU BbICOKOTNOKCUYHBIX 8eUeCa.

The paper describes the evaluation of factors, influencing the efficiency of industrial wastewater handling when destroying high-
toxic substances, the evaluation being based on methods of system analysis and quality control.

KnioueBble ci1oBa: )KUAKHE OTXOMBI, YHHUYTOKECHHE XUMHYECKOTO Opy»xKHus, tuarpamMma Mcukassl, nuarpamma [lapero, ananus dak-
TOpOB

Keywords: liquid waste, destruction of chemical weapon, Ishikawa diagram, Pareto chart, analysis of factors

YK 004.94; 004.932

B. A. Anexcees, TOKTOp TEXHHYECKHX HayK, mpogeccop; MkeBckuii TocyapcTBEeHHbIH TexHrueckuil yausepcurer umenu M. T. Ka-
nauraukoBa (V. A. Alekseev, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

M. A. I'opoounos, maructpanT; VbxeBckuit rocyiapcTBeHHbII Texunueckuil yauBepceutet umenn M. T. Kanamnukosa (M. 4. Gorodi-
lov, Master’s Degree Student, Kalashnikov Izhevsk State Technical University)

A. A. Kopobetinukog, cTapiuii npenogaBartens; MbkeBCKuil rocyjapcTBeHHbIN TeXHUUecKHi yHuBepcuTeT uMenu M. T. Kanamauko-
Ba (4. A. Korobeinikov, Assistant Professor, Kalashnikov Izhevsk State Technical University)

A. B. Kyuyeanoe, kaHARAAT TEXHMYECKUX HAYK, AOIEHT, VKeBCKHi TOCYJapCTBEHHBI TeXHNYecKnid yHuBepcuter nmeHn M. T. Ka-
namraukoBa (4. V. Kuchuganov, PhD in Engineering, Associate Professor, CAD Systems Department, Kalashnikov Izhevsk State Tech-
nical University)

[IPOI'PAMMHBIN KOMITJIEKC IJI51 MOAEJIMPOBAHUS M AHAJIM3A PACIIPOCTPAHEHMS IIYMA HA YPBAHU3U-
POBAHHBIX TEPPUTOPHSIX “(The program complex for simulation and analysis of noise propagation on urbanized
territories). C. 140-143.

Onucvleaemcs npozpammHblil KOMIAEKC U MeXHON02Us KOHMPONA U AHANU3A AKYCMUYECKO20 WyMa Hymem MOOenuposanus npoyec-
€08 pacnpocmpanenus, 2eHepayuy UyMoGblX Kapm u agmoMamuieckoli Yeemosol ceeMeHmayuu NomIy4eHHbIX U300pasicenuil, omuu-
YAIOWAACA HA2AOHOCMbIO U YOOOCMEOM 0N NPUHATNU PeuleHUll 3a Cuem YBemogoll CecMeHmayuu pe3yibmamos MoOeIuposanus U
mem camvimM NOTYYeHUs. Ka4eCBEeHHbIX 3HAYEeHUT YPOGHell WyMd.

The paper describes the software system and the technology of control and analysis of acoustic noise by means of simulating the
processes of noise propagation, generating the images of noise map and automatic color segmentation of generated images, offering
visibility and convenience for decision-making due to the qualitative values of noise levels obtained by color segmentation of simulation
results.

KuiroueBble c1oBa: mryMoBasi KapTa, [IBETOBasi CETMEHTALH, KAYECTBEHHbIE 3HAUCHUS

Keywords: noise map, color segmentation, qualitative values



VK 532.5+519.688

U. M. I'puzopwes, aciupant, MxeBckuii rocyaapcTBeHHbIM TexHuueckuit yausepeurer umMenu M. T. Kanamnukosa (1. M. Grygoryev,
Postgraduate, Kalashnikov Izhevsk State Technical University)

UJIEHTUOUKALIMS PEXUMOB ®UJIBTPAILIMM HE®THU B IUIACTE C MOMOIIBIO MCKYCCTBEHHOW HEMPOH-
HOM CETH (Identification of oil layer filtering modes by artificial neural networks). C. 144—149.

Obcyscoaemes peanuzayus no0Xo0a HA OCHOBE UCKYCCBEHHbIX HElPOHHbIX cemell 01 OnpedeieHus napamempos pexrcuma Guivn-
payuu ¢ UCnONb308aHUeM OAHHLIX 2uopoouHamuieckux uccieoosanuil cxeaxcur (IJUC). Takoice ucciedyromes munuynsle 0cOOEHHO-
CMU PA3HBIX PEANCUMO8 PUILMPAYUU, KOMOPble HAOII0O0AOMCS HA 2paguKe NPoU3800HOU (PYHKYUU OA6TIeHUSL.

This paper discusses the implementation of the approach based on artificial neural networks to determine the parameters of the fil-
tering mode applying the well test data. The typical characteristics of different filtering modes observed in the diagram of the pressure
derivative function are also investigated.

Kunrouessle cioBa: HeiiponHas cets, MHC, pexxum ¢unprpanuu, narepnperamus I'INC
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VK 004.94+550.832+519.688

M. A. Cenunos, NOKTOp TEXHHYECKHUX HayK, npodeccop, VbkeBckuil rocyqapcTBeHHbIH TexHnuecknil ynuBepcurer nmenu M. T. Ka-
nauraukoBa (M. A. Senilov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

[IOCTPOEHME TPEXMEPHOU T'EOJIOTMYECKOU MOJEJIM MECTOPOXJEHUI (Three-dimensional geological field
model). C. 149-152.

Paccmampusaemesn zeonoeuyeckoe modenuposanue Hepme2azosuix MecmoposHCOeHuUtl 051 CO30AHUA YUPPOBOIL 2e0102UHecKOoll MO-
Oenu. Tlocmpoena mpexmepras Mooenb ONUCAHUS CIMPYKMYPbl MECIOPOHCOEHUS OJisi MOOENUPOBAHUS NPOCMPAHCMEEHHO20 pACHpede-
JIeHUsL MUNo8 nopoo u nempogusuieckux napamempos. Omoobpadicenvl pe3yibmanvl pacyemos pacnpeoeieHus TUmonosui, nopucno-
cmu U HehMeHACLIYEHHOCMU 8 PA3Pe3e MeCHOPONCOCHUSL.

The paper considers the geologic modeling of oil and gas fields in order to create a digital geological model. Three-dimensional
model describing the field structure is developed, which allows modeling the spatial distribution of rock types and petrophysical parame-
ters. Calculation results for distribution of lithology, porosity and oil saturation in the field section are presented.

KiioueBble cj10Ba: reoornueckas Mozielib, KOMIIBIOTEPHOE MOJEINPOBaHHE, HeTera30Boe MECTOPOXKACHUE, JIUTOIOTHYECKAs MO-
ek, He(hTeHACHIIIEHHOCTD

Keywords: geological model, computer simulation, oil and gas field, depositional model, oil saturation

V]IK 004.94+550.832

M. A. Cenunos, NOKTOp TEXHUYECKHX HayK, npodeccop; VkeBckuil rocy1apcTBeHHbIH TexHnyeckuid yHuBepcuteT nMenn M. T. Ka-
nauraukoBa (M. A. Senilov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

M. B. Jlanunos, xanauaT TEXHUYECKUX HAYK, JOKTOPAHT, M>keBckuil rocyjapcTBeHHbINH TexHUYeckui yHuBepeutetT umenu M. T. Kamarm-
nukoBa (M. V. Danilov, PhD in Engineering, Doctor’s degree applicant, Kalashnikov Izhevsk State Technical University)

VKPYIIHEHHBIE 3TAIIbl CO3JAHMS TPEXMEPHBIX TI'EOJIOIO-TMIPOAUMHAMUYECKUX MOJEJIEML HE®TELA-
30BbIX MECTOPOXIEHUI (Consolidated stages of three-dimensional geological and hydrodynamic models of oil and gas
fields). C. 153-156.

Paccmampusaromes: 5manvt KOMALIOMEPHO2O MOOETUPOBAHUs 05t CO30AHUS NPOCPAHCMEEHHBIX 2€01020-2UOPOOUHAMUYECKUX MO~
Oenell Heghmezazosbix Mecmopoxcoenuti. Onucanst 5manst NOO20MOBKU UCXOOHOU UHDOPMAYUY, 2€0]102UNEeCKO20, CIPYKMYPHO2O0, -
MON02UYECKO20 U SUOPOOUHAMULECKO20 MOOETUPOBAHUS, NO3BONAIOUUE 0OOCHOBLIEAMb CIMPAMESUIO PA3PAOOMKYU HEPMAHBIX MECHO-
PodHCcOenuUll, UCNONb308aMb UX OIS peLeHUs NPOU3800CEEHHbIX 3A0a.

The paper deals with the stages of computer modeling to create spatial geological and hydrodynamic models of oil and gas fields. It
describes the stages of the initial information preparation, geological, structural, lithological and hydrodynamic simulation allowing to
Justify the strategy of oil field development and to apply them when solving the production problems.

KioueBble cj10Ba: Te00ro-rugpoarHaMIdeckasi MoJielIb, KOMIIBIOTEPHOE MOJEIINPOBaHUE, He(hTera30Boe MECTOPOXKICHUE, TIOCTO-
SIHHO JIEWCTBYIOIIAs T€0JIOTO-TEXHOJIOTHIECKast MOJIeTb

Keywords: geological and hydrodynamic models, computer modeling, oil and gas field, permanent geological-technological model

KOMIIBIOTEPHAS JIMHI'BUCTUKA

YJK 81.33

B. A. bapanos, noxrop ¢unomornyeckux Hayk, nmpodeccop; MkeBckuil Tocy1apCTBEHHBI TEXHHUECKU YHUBEPCUTET UMEHU
M. T. Kanamuukosa (V. A. Baranov, Doctor of Philology, Professor, Kalashnikov Izhevsk State Technical University)

P. A. Anuxuna, acnupanr, xeBckuii rocynapcTBeHHBIN TexHnuecknuil yanBepcenteT nmenu M. T. Kanamraukosa (R. 4. Anikina, Post-
graduate, Kalashnikov Izhevsk State Technical University)

[IAPAJUIEJIBHBIA KOPITYC PYCCKHMX JIETOIIMCEM XIV-XV BB. B MHTEPHETE: MIHCTPYMEHTAPHUIA U METO-
JUKA JIMHI'BOTEKCTOJIOIT'MYECKOI'O AHAJIM3A CPEAHEBEKOBOI'O TEKCTA (The parallel corpus of Russian chroni-
cles of the XIV-XYV centuries in Internet: tools and technique of linguistic textual analysis of medieval texts). C. 157-162.

Onucanbl cmpykmypa u cocmas napaiieibHo2o KOpnyca pycckux jemonuceli na nopmane «Manyckpunm: ciassaickoe nucbMeHHoe
Hacieouey (MAnuscripts.ru), 6KII0UAOWE20 pasiuynble 8UObL PA3SMEMKU U CNOCOObl Npe3eHMayuu TUHBUCIUYECKUX OAHHBIX, KOMopble
N0380AI0M NPOBOOUMb UCCTEO08ANUSL CPEOHEBEKOBLIX MEKCMO8 AUHCB0MEKCMONOSUYECKUMU U KOPRYCHbIMU Memodamu. B pabome dan
npumep IUH280MEKCMON0SULECKO20 AHANU3A KAYeCMBEHHbIX Hapeyull, OCYUeCmBIeHHO20 ¢ NOMOWbIO NAPANIENbHO20 KOPNYCA U MOOYIA
CMAmMUCmuKy UHGHOPpMaYUOHHO-aHATUMUYECKOU cucmembl «Manyckpunmy.

The paper deals with a description of the structure and composition of the parallel corpus of Russian chronicles including various
types of tagging and ways of presentation of linguistic data which allow studying the medieval texts by linguistic-textual and corpus me-
thods. The work gives an example of linguistic-textual analysis of qualitative adjectives implemented with the help of the parallel corpus
and the statistics module of the information-analytical system “Manuscript”.



KiroueBble cj10Ba: apawielibHblil KOPITYC, IMHIBOTEKCTOOTHSL, JICTOUCH
Keywords: parallel corpus, linguistics of textual study, Russian chronicles

OHEPTETHUKA

VK 622.691

A. A. JJeibpun, actimpant, xeBckuii rocyjapcTBEHHBIN TexHH4eckuil yauBepcureT umenu M. T. Kanamnukosa (4. A. Dybrin, Post-
graduate, Kalashnikov Izhevsk State Technical University)

JMHAMUKA VYYACTKOB T'A3OIIPOBOJA C ®JAHIEBBIM COEAVMHEHMEM (Dynamics of gas pipeline parts with
flange coupling). C. 163-167.

B 2azonposoonvix cucmemax 6vicokoeo dasnenust 8bicokue mpebo6ansi NPeOvAGIIOMCsL K NPOYHOCMU U OMKA30YCMOUMUBOCHIU 8 YCILO-
8usAx 6o3oelicmeusa nyavcayuil oasnenus u eudpayuil. Onucano uccieoosanue OUHAMUKU Hauboree ciabblx Y4ACmKO8 maKux cucmem —
hnanyesoix coeounenull, @ YaCMHOCMU NPOYECCO8 NepeMeleus U Oehopmayuu ux d1eMeHmos, NPUBOOsUX K pazeepmemusayuu. IIpoge-
OeHbl YUCIeHHble PACYembl YaACMOMHbBIX YPAGHEeHUll KOIeOaHULl YYacmKo8 2a30npo8ood ¢ (hlaHyesbiM COeOUHeHUeM KaK OUHAMUYECKOU
cucmemvl 8 WUPOKOM OUANA30HE KOHCIPYKIMUBHO-MEXHOL02UYECKUX NAPAMEmpPO8.

High pressure gas pipeline systems are subjected to high demands of strength and fail-safety under the action of pressure pulsations
and vibrations. The paper describes the dynamics of the weakest sites of such systems - butt joints, in particular, the processes of dis-
placement and strain of their elements leading to depressurization. Numerical calculations of frequency equations of oscillations are
performed for gas pipeline sites with a butt joint as a dynamic system within a wide range of design-technological parameters.

KiroueBsble ciioBa: ¢uanieBoe CoeJUHEHUE, Ta30IPOBO/I, ANHAMHUYECKast CHCTeMa

Keywords: butt joint, pipeline, dynamic system

HAHOTEXHOJIOI'MHA

YK 691.335

C. B. Coviuyeos, acnmpant; VeBCckui rocyapCTBEHHBIN TexHuueckuil yHuBepcuter umenu M. T. Kanamnukosa (S. V. Sychugov,
Post-graduate, Kalashnikov Izhevsk State Technical University)

I 1. Ixoénes, NOKTOp TEXHUYECKUX HAyK, mpodeccop; MrkeBckuil rocytapcTBeHHbIN TexHuYeckulil yHuBepcuteT numenu M. T. Ka-
namHukoBa (G. I Yakovlev, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

A. C. Kazanyesa, crynentka; MkeBckuil TOCy1apCcTBEHHBIN TexHUYecknil yHuBepcuTeT nMeHH M. T. Kanamaukosa (4. S. Kazantse-
va, Student, Kalashnikov Izhevsk State Technical University)

M. P. I'aiinemounosa, crynenTka, VbxeBcknil rocyqapcTBeHHBIH TexHnaecknii yausepcuretr nmenn M. T. Kanamnukosa (D. R. Gai-
netdinova, Student, Kalashnikov Izhevsk State Technical University)

K BOIIPOCY O IIOBBIIIEHHMU BOJOCTOMKOCTH BSDKYIIEIO HA OCHOBE IIPMPOJHOIO AHIUAPUTA (Im-
proving the water-resistance of binding agent based on natural anhydrite) C. 168-172.

Hccnedosarno enusinue KomniekcHou 000asKku, cocmosiwyeti uz cynepniacmuguxamopa na napmanungopmansvoecuonoil ocroge (C-
3) u HaHOOUChepCHO20 OMX00A 2ANbEAHUYECKO20 NPOUIBOOCEA, COOEPHCAUE20 DNEMEHMbL WETOUHOZEMENbHBIX MEMAN08, HA CIMPYK-
mMypy u c60UCMEa AHSUOPUMOBOT MAMPUYbL. YCMAHOBIEHO ONMUMATLHOE COOEPHCAHUE HAHO- U YIbIMPAOUCHEPCHOU 000ABKU 8 COCmage
AHSUOPUMOBO20 BANCYUIE2O C YUEMOM OOCHUNCEHUS HEOOXOOUMBIX MEXHONOSUYECKUX C8OUCHE PACMBOPHOU CMECU U KOHEYHOU NPOYHO-
Ccmu aH2UOPUMOB020 KOMNOZUMA.

This paper is devoted to the development of composite anhydrite binders, modified by ultra- and nanoadditives of technogenic origin.
Galvanic sludge powder which contained grains of alkali-earth metals of ultra- and nanometric size was used as a modifying additive.
The analysis of chemical content, proprieties and specific surface area data of the powder allowed to make the conclusion that this
powder can be applied as modifier for hydratation and anhydrite binder solidification. In order to boost the activity of ultra- and nano-
powder, it was exposed to thermal treatment at temperatures from 800 to 1000 °C (degrees Celsius). During research processes we
identified positive influence of galvanic sludge with ultra- and nanopowders on physical, mechanical, technological proprieties and
structurization of anhydrite composite. As a result the optimal concentration of ultra- and nanopowder modifiers in anhydrite composite
binders was determined.

KnioueBble cj10Ba: raJbBaHNYECKHE IUIAMBI, MOJU(HUKALHS, PEOJIOTHS, HAHO- U YIBTPAIHUCIIEPCHEIE 100aBKH

Keywords: galvanic sludge, modification, rheology, nano- and ultra-disperse additives

VK 624.138.24:666.942.5

B. B. Typuun, xanaunaT TEXHUUECKUX HayK, NOUEHT; MkeBckui rocyaapcTBeHHbIM Texuuueckuil ynupepcurer umenu M. T. Ka-
namHuKoBa (V. V. Turchin, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

JI. B. FOouna, xanoquaaT TeXHUIECKUX HayK, podeccop; VbkeBckuii rocynapcTBeHHBII TexHnueckuii yauBepcuter nmenu M. T. Ka-
namraukoBa (L. V. Yudina, PhD in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

A. P. Hoamyanuna, maructpant; VbKeBCKUi rocyjapcTBeHHbIH TexHUUeckuil yunBepeuter umenu M. T. Kanamuukosa (4. R. Ibatyl-
lina, Master’s degree student, Kalashnikov Izhevsk State Technical University)

A. P. Cammaposa, 6axkanasp, Vb>xeBckuii rocyapcTBeHHbINH TexHUYeckuil yausepcuter uMenu M. T. Kanamuukosa (4. R. Sattarova,
Bachelor, Kalashnikov Izhevsk State Technical University)

[OBBIIEHUE CYJIb®ATOCTOMKOCTU LIEMEHTOCOIEPXKAILIMX KOMITO3ULIMI BCJIEACTBUE KPUCTAJLIIM-
3AIIMM1 HAHO®A3 (Enhancement of sulphate resistance of cement containing composition due to crystallization of nano-
phases). C. 173-180.

Ilpugedensr pezynrbmamul UCCIEO08AHUS CYALGOAMHOU KOPPO3UU YEMEHMHO-IUHUCIBIX PACMBOPO8 ¢ 000a8Kamu 3016l U cyabghama
nampus. Tlonyuenvl Oannvle no CKOPOCmMU Cyabhamuoll Kopposuu 8 pacmeopax pasiuiHol KOHYeHmpayuu u pe3yivmamsl Quuko-
MexXanuyecKux ucnvlmanuil. Buinonnensl @Qusuko-xumuueckue uccie008anus MUKpOCMpPYKmypul paspadomantblx cocmagos Ha HAHO-
YposHe, 8 pe3ybmame KOMOPbIX UOEHMUPUYUPOBAHbL KPUCIALIbL HOBO0OPA3068AHUY, CONACHO MeXCOYHAPOOHOU Kraccugukayuu DEF
(Delayed Ettringite Formation), dano o6vsichuenue MexaHuzmos cyib@amuoi Kopposuu. [Jansl pekomMeHoayuu no noSbIUEHUI0 Cylbgha-
TMOCMOUKOCMU YEMEHMOCOOEPHCAUUX KOMNOZUYUIL.



The paper presents the results of studying the sulphate attack of cement and clay solutions with additive of ash and sodium sulphate.
Data are obtained on the rate of sulphate attack in various concentration and on physical mechanical testing results. Physical chemical
investigations are carried out on the microstructure of the developed compositions at the nanometer level, consequently crystals of new
Jformations are identified according to the international classification DEF (Delayed Ettringite Formation), the procedure of the sulphate
attack is explained. Recommendations on improving the sulphate resistance of cement containing compositions are given.

KuroueBble ciioBa: cynb(aTHast KOPpO3usl, STTPUHTUT, THUIIC, HAHO(]A3bI, CYIb()aTOCTONKOCTD
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YK 691.327.332

I 1. Ixoénes, NOKTOp TEXHUYECKUX HayK, mpodeccop; MrkeBckuii rocytapcTBeHHbIN TexHuYeckull yHuBepcuteT uMenu M. T. Ka-
nauraukoBa (G. I Yakovlev, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

Aosuza Kepene, mpoteccop; BunbHiocckuil TexHudeckuii yHuBepeuteT uMmenn [ equvunaca, Jlurosckas Pecnyonuka (J. R. Keriené,
Professor, Vilnius Gediminas Technical University, Lithuania)

U. C. Maesa, xanauaaT TEXHUYECKUX HAyK, HOLEHT; VKeBCKUI rocy1apCTBEHHBIN TexHU4YecKkull yHuBepcureT uMenu M. T. Kanam-
HukoBa (/. S. Maeva, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

M. P. Xasees, actinpant; W>xeBckuii rocyaapcTBeHHbIN TexHuueckuil yausepcuretr umenu M. T. Kanamnukosa (D. R. Hazeev, Post-
graduate, Kalashnikov Izhevsk State Technical University)

U. A. Ilyoos, acnmpanrt, MxeBckuid rocyqapcTBEHHbIH TexHHueckuid yHuBepcuteT uMeHn M. T. Kanamnukosa (1. A. Pudov, Post-
graduate, Kalashnikov Izhevsk State Technical University)

BJIMSIHUE JIUCIIEPCUIA MHOI'OCJIOMHBIX VIJIEPOJHBIX HAHOTPYBOK HA CTPYKTYPY CHUJIMKATHOI'O TA-
30BETOHA ABTOKJIABHOI'O TBEPAEHUS (Influence of multi-walled carbon nanotube dispersions on structure of autoc-
laved silica aero concrete). C. 180-186.

Hccneoosano enusinue na cmpykmypy KpucmaiiosuopamHslx HO8000pa306aHull, opmMupyiowuxcsa 8 Medlcnoposuix nepecopooxax
2a300emoHa asMOKIAGHO20 MEEPOCeHUs, OUCNEPCULl MHO2OCIIOUHbIX Yenepoonvix nanompyoox (MYHT). I[lposedennvle uccredosanus
MUKDPOCIPYKIYPbL U PEHM2eHOpA306b11l aHanu3 2UOPOCUTUKAMOS KATbYUs, 00paA3VIOWUXCA NPU A6MOKIAGHOU 00pabomKe CUNUKAMHO20
eazobemona, moouguyuposannozo oucnepcuei MYHT, nokazanu usmenenue mopghonozuu Hosoobpazosanuii u popmuposatue 2uopo-
CUTUKAMOB KAbYUA NOBLIUEHHOU OCHOGHOCTU.

The research shows the influence of multilayer carbon nanotubes on the structure and properties of autoclaved silica aero concrete.

KitoueBble €JI0Ba: MHOTOCIIOIHBIC YTI€POJHbIE HAHOTPYOKH, ra300€TOH aBTOKJIABHOTO IPOM3BOJACTBA, THAPOCHIMKATHI KabIHs,
Mopdororust HoBooOpa3oOBaHMIT

Keywords: multilayer carbon nano-tubes, autoclaved aero concrete, calcium hydrosilicates, new formation morphology

KPATKHE COOBHIEHUSA

YK 658.5.011

b. A. Alxumosuu, NOKTOp TEXHUYECKHUX HAYK, Ipodeccop; MxeBckuii rocyaapcTBEeHHBIN TexHuYeckuil yausepcutetr umend M. T. Ka-
nauraukoBa (B. A. Yakimovich, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

B. B. Xsopenkog, TOKTOp TEXHHYECKHX HayK, mpodeccop; VkeBckuil ToCcyqapcTBEHHBIH TEXHUYECKHH yHHBepcuTeT uMeHd M. T.
Kanammukosa (V. V. Khvorenkov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

A. U. Kopuiynos, TOKTOp TEXHHYECKHX HAyK, Ipodeccop, VkeBCckui rocytapCTBEeHHBIH TeXHHYEeCKHH yHUBepcuTeT uMeHH M. T.
Kamamaukosa (4. I. Korshunov, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

UTOT'd HAYYHO-UCCJIEJOBATEJIbCKOM 1 MHHOBALIMOHHOM AEATEJIBHOCTU KOJUIEKTMBA MXXEBCKOI'O
T'OCYAAPCTBEHHOI'O TEXHUYECKOI'O YHUBEPCUTETA MMEHU M. T. KAJIAIIIHUKOBA B 2007-2012 TOJAX (Re-
sults of research and innovation activity of Kalashnikov Izhevsk State Technical University for the period 2007-2012) C. 187-191.

IIpeocmasnenvr pezynomamul, 00OCmMueHymoie KOJIEKMUBOM YHUGEPCUMEMA 8 001aCmU HAYUHO-UCCIe008AMENbCKOU U UHHOBAYUOH-
noii deamenvrocmu 6 2008-2012 ze.

The results achieved by the University in the field of research and innovation in the period 2008-2012 are presented in this paper.

KnioueBble cj10Ba: Hay4IHO-HCCIENOBATENbCKAS IEATEIHHOCTD, HHHOBAIIMOHHAS JIEITEIILHOCTD, TOCTHKECHHS KOJUIEKTHBA
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