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MATEMATHUKA U MEXAHUKA

YK 51-72:531

C. A. I'py3os, crapmiuii npenogaBaTenb, VkeBckuil rocyiapcTBeHHBIH TexHHYecKuid yHuBepcuTeT uMmenn M. T. Kamamnukosa
(S. A. Gruzd, Senior Teacher, Kalashnikov Izhevsk State Technical University)

MOJIEJIMPOBAHME I'OMOI'EHHOIM KOHAEHCALIMKA B COIUIE C OIIPEJEJIEHMEM PA3SMEPA KPUTHMYECKOI'O 3A-
POJBIIIA (Modeling homogeneous condensation in the nozzle with determination the size of a critical cluster). — C. 5-9.

Tpeonooicena mamemamuieckas Mooeib, PACCMAMPUBAIOWASL NPOYECC 20MOLEHHOU KOHOGHCAYUY 8 PAMKAX Meopuu Oblcmpoll Koazys-
yuu Cmonyxosckozo. Paccmampusaemces HaceluyeHHblil nap KAk cMecb MOHOMEPOS U PA3IUUHBIX MALbIX A2IOMepamos. Imo no3eonsiem ¢
00CMAmMOUHO 8bICOKOU MOYHOCMbIO ONPeOeiamy pasmep KpUmuieckozo 3apoobiiud.

A mathematical model that considers homogeneous condensation in the framework of the Smoluchowski coagulation theory is proposed.
Saturated vapor is considered as a mixture of monomers and small agglomerates. It allows to determine the size of a critical cluster with
high enough accuracy.

Ki1toueBble cj10Ba: rOMOT¢HHAs KOHCHCALMS, MaJIble arjioMepaThl, ObIcTpast KOaryJIsiys, MOJIECINPOBaHIE, KPUTHUCCKHI 3apOBIII

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

YK 519.21

H. B. 3onomyxun, xauaquaat GU3NKO-MaTeMaTHYECKUX HayK, NOLEHT, CTApIINi HAyYHBIH COTPYIHUK, VIHCTHUTYT OKEaHOJOTHMH MMEHH
I1. IT. Iupmosa PAH, Cankr-IletepOyprexuit ¢unman (1. V. Zolotukhin, PhD (Physics and Mathematics), Ass. Prof., Senior Researcher of
St.-Petersburg Department of P.P. Shirshov Institute of Oceanology of Russian Academy of Sciences)

O HEKOTOPHIX CBOMCTBAX MHOI'OMEPHOI'O SKCIIOHEHIIMAJIBHOI'O PACIIPEIEJEHUSI MAPIIAJUIA —
OJIKMHA (Some properties of multivariate Marshall-Olkin exponential distribution). — C. 9-13.

Haiioeno npeobpasosanue Jlanaaca k-meprozo skcnomenmyuanvrozo pacnpedenenus Mapwaina — Oakuna 6 gopme, eviasisiowen
cmpykmypy pacnpedenenus. Ilonyuennvie hopmynvl No3601A10M 60CCMAHOBUMb k-MepHOe pacnpedeneHue no pacnpeoeieHusm MeHbulel
PA3MEPHOCMU, 4 UMEHHO NO U3BECMHbIM PACHPEOeNeHUsSM 6CeX €20 NPOeKYull Ha KOOPOUHAMHble 2Unephiockocmu. MoocHo makdice
sblYUCIUMb pacnpedenenus npoekyuil pacnpedenenus Mapwanna — Oaxuna Ha KOOpOuHamMHble SUNEPHAOCKOCMU, eClU U3BECHIHbl Ce
pacnpeoenenus MeHvluell pasmepHOCH.

The paper deals with the multivariate Marshall-Olkin exponential distribution. Its Laplace transform have been found in the form,
revealing the structure of the distribution. It is proved that it is possible to recover the multivariate Marshall-Olkin exponential distribution if
you know all the marginal distributions. Also the marginal distributions of Marshall-Olkin distribution can be found if all the distributions of
smaller dimension are known.

Ki1toueBble cj10Ba: MHOTOMEPHOE SKCIIOHEHIIAIBHOE pacipeiesieHne, npeodpasosanue Jlamiaca

Keywords: multivariate exponential distribution, Laplace transform

YJK: 62-503.51

JI. @. Unaremounos, acnupant; WxkeBckuii rocy1apcTBeHHbIH TexHHYeckui yausepcutet umenn M. T. Kanamaukosa (L. F. llaletdinov,
Post-graduate, Kalashnikov Izhevsk State Technical University)

E. B. Bemuanun, kaunuaat GU3MKO-MaTeMaTHUECKUX HAyK, CTapIINi npernogaBaTesb, VKeBCKUi roCy1apCTBEHHBIN TEXHUYESCKUH yHU-
Bepcuter umenn M. T. Kanamnukosa (E. V. Vetchanin, PhD (Physics and Mathematics), Senior Teacher, Kalashnikov Izhevsk State Techni-
cal University)

PACYET IAPAMETPOB ABMXEHUS WMHEPLIMOUHOI'O POBOTA B BS3KOM XUJAKOCTU JJIS IIOCTPOEHHS MO-
JAEJIN VIIPABJIEHUS (Computation parameters of inertia robots body motion through viscous fluid for control model
development). — C. 13-16.

Paccmampusaemca pacuem cun u MOMEHMOS Cul CONPOMUBIEHUS. NPU NOCHIYNAMENLHOM U 6PAUAMETLHOM 08UNCEHUU pOOOMA npu 1a-
MUHAPHBIX PEACUMAX 8 BA3KOU JICUOKOCTU, d MAKJICe e20 NPUCOeOUHeHHbIX Macc. Pacuem npouzeooumcsi ¢ nomouypio auyeH3uoHHbIX npu-
knaouvix npoepamm FlowVision u OpenFOAM. B pesynomame yucienno2o MoOeIupo8anusi NOIY4eHsl 3a6UCUMOCIU CUL CONPOMUBTIEHUS U
Momenmos om Kpumepus Peiinonvoca onsa nociedyrowezo nocmpoenus Mooenu ynpagieHus.

We consider the calculation of the added masses, the forces and the torques corresponding to translational motion and rotational motion
through a laminar viscous fluid. The calculation was performed by the licensed programs FlowVision and OpenFOAM. The dependences of
the forces and the torques on the Reynolds criterion were obtained as a result of numerical simulation for a control model development.

KioueBble cj10Ba: HHEPINON, YIIPaBICHUE, BSI3Kas )KHIKOCTD, IPUCOEMHEHHBIE MACChI

Keywords: inertia robot, control, viscous fluid, added masses

YK 519.857.6+004.023

A. I'" Kupueeckasa, maructpant; MoxeBckuil rocynapcTBeHHbIH TexHudeckud yHuepcuteT umeHu M. T. Kamammnukosa (4. G. Kiri-
yevskaya, Master’s degree student, Kalashnikov Izhevsk State Technical University)

B. A. Tenenes, noxkrop (pu3MKO-MaTeMaTHUECKUX HAYK, mpodeccop; VkeBCkuil TocyAapCTBEHHBI TEXHUUECKHH YHHUBEPCUTET UMCHU
M. T. Kanamnaukosa (V. A. Tenenev, DSc (Physics and Mathematics), Professor, Kalashnikov Izhevsk State Technical University)

/. C. Llaypa, naXeHEep-NPOrPaMMHCT, VKEBCKHI TOCYyIapCTBEHHBIH TeXHUYEeCKUU yHHBepcuteT mMeHn M. T. Kamammnwmkosa
(D. S. Shaura, Software Engineer, JSC “Izhevsky radiozavod”)

IMTAHUPOBAHUE PABOTBI C CYBIIOAPAIHBIMU OPTAHU3ALMAMU METOJAMU HEUETKOI'O ITPOI'PAMMUPO-
BAHUS (Work planning with subcontracting enterprises by means of fuzzy programming). — C. 16-19.

Cohopmynuposana 3a0aua no onmumanbHOMy UCHONL30BAHUIO COOCMEEHHOU U NPUsNeweHHOU paboyeli cuibl ONd OOCIMUNCEHUs MUHU-
MATLHBIX NOMEPb 8 YCIOBUAX HeONnpeOeieHHOCIU. 3a0aya HeYemKo20 NPOPAMMUPOBAHUs Pellena ¢ nPUMeHeHUeM SUOPUOHO20 2eHemuye-
CK020 anzopumma. AHAIUUpyIOmMcs pe3ynbmamsl paciemos.

In paper we formulated a problem of optimal use of own and outside labor-power for loss minimization under uncertainty. Fuzzy pro-
gramming problem was solved using a hybrid genetic algorithm. The results of calculations are analyzed.

KroueBble ciioBa: ontuMaibHOE IUIAHUPOBAHKE, TUHAMUYECKOE TIPOTPaMMUPOBAHNE, TeHETHIECKHIT alNrOpUTM, HEUETKOE IIPOrpaMMHUPO-
BaHUE

Keywords: optimal planning, dynamic programming, genetic algorithm, fuzzy programming



MAIIWHOCTPOEHHUE

YK 629.113

A. M. Abeapsan, acnupanT; M>xeBCKHiA TOCYIapCTBEHHBIN TexHImYecknid yHuBepcuteT uMernn M. T. Kanamaukosa (4. M. Abgarian, Post-
graduate, Kalashnikov Izhevsk State Technical University)

H. M. ®unvkun, TOKTOp TEXHHYECKHX HayK, Hpogeccop, VDkeBckuil rocynapcTBEHHBIH TexHWUYecKui yHuBepcureT mmeHn M. T.
Kamamaukosa (N. M. Filkin, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

PA3PABOTKA CTEHJAA [JI1 OHNTUMM3ALIMM TIAPAMETPOB HU3KOTEMIIEPATYPHOI'O JIBUI'ATEJIA
C BHEIIHUM I1OJIBOAOM TEIIJIA (Development of stand for optimization of parameters of low-temperature engine with
external heat supply). — C. 20-21.

Paccmompen ooun uz memoooe cosepuiencmeosanus IHepeemuieckux YCmaHo8oK meniosblx Mawur u 060CHO8aHbl npednonazaemole
9KOHOMUYECKUe, IKON02UYecKue U mexHuiecKue pe3yabmamsl npu npuMeHeHuU npeosodceHHo20 Memooa cogepuiencmeoganus. Ilpusedena
cxema cmeHoa 0151 UsMepeHus U ONMUMU3AYUY NAPAMEmpPo8 08USAMes C GHEUHUM NOOBOOOM mend.

One of the methods of improvement of thermal machines’ power plants is examined and prospective economic, ecological and technical
results are proved when the suggested method of improving is applied. The scheme of the stand for measurement and optimization of
parameters of engine with external heat supply is given.

KroueBble cj10Ba: KOMOMHUPOBAaHHAsI SHEPrOCHIIOBAsl YCTaHOBKA, HU3KOTEMIIEPAaTyPHBII IApOBOM JBUIaTelb, CTCH AJIsl ONTUMH3ALMN

Keywords: combined energy-power plant, low-temperature steam engine, stand for optimization

YJK 625.768.5

B. Il1. bapanuuk, TOKTOp TEXHUYECKUX HAyK, mpodeccop; MrkeBckuid rocyqapcTBeHHbIH TexHuuecknid yauBepcurer nmeHn M. T. Ka-
namHuKoBa (V. P. Baranchik, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

M. @. 3axkupos, KaHIUAAT TEXHUYECKUX HAyK, JOLEHT; M>keBckuil rocynapcTBeHHbII TexHUuYeckuil yHusepcuter umenu M. T. Kanam-
nukoBa (M. F. Zakirov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

H. A. Kubapouna, maructpanT, VbxeBckuil rocynapcTBeHHbIN TexHudeckuid yauepcuretr nmenn M. T. Kanamnnkosa (N. 4. Kibardina,
Master’s degree student, Kalashnikov Izhevsk State Technical University)

OIIPEJEJIEHUE 3SKBUBAJIEHTHBIX TIIPOIIECCOB PE3AHMA AHU3OTPOIIHBIX CPEJ] IIPMU HMCIIOJIb3OBAHUU
CMEHHbBIX PABOUMX OPI'AHOB MAIIIMHBI (Determination of equivalent cutting processes of anisotropic media when using
replaceable working members of machines). — C. 22-23.

Ilpeonosicena memoouka onpedenenus napamempos dK6UBANIEHMHO20 NPOYecca pe3anus AHU30MPONHOU cpedbl CMEeHHBIMU padboduMu
Op2aHamu MawiuHbl HA OCHOBE OAHHBIX, NOJIYUEHHBIX 05 YACMHO20 cayyas. Memoouka nosgonsem peanu308bi6ams ONMUMATbHbIE HO IHEP-
20eMKOCIU pedcUMbl pe3anus cpedbl Npu UCNOIb308AHUU CMEHHBIX pabouux opeanos mawunsl. B xauvecmee npumepa npusedenvt Homo-
2pamMmbl ONMUMATILHBIX Y2NI08 KOCO20 Pe3anUsl CHe2d, OCHOB0U OJis KOMOPbIX NOCAYHCUNLA OA30 OAHHBIX O NPedelbHbIX COCMOAHUAX CHe2d NPU
J106080M pe3aHU NIYICHLIM CHE20YOOPUUKOM.

There is a method for determination of characteristics of the equivalent cutting process of anisotropic media with replaceable working
members based on the data obtained for the particular case. It allows to implement power intensive optimal conditions of cutting medium
when using replaceable working members. Nomograms of optimal oblique snow cutting angles are given as an example. They are based on
the database for ultimate snow conditions by frontal cutting with a plough snow cleaner.

KnioueBble c10Ba: aHN30TPOIHAS CPelia, CHET, CHEroy0opIInK, 1000BO€e pe3aHue, Kocoe pe3aHue

Keywords: anisotropic medium, snow, snow cleaner, frontal cutting, oblique cutting

YK 621.833.3

A. B. bepecnesa, ctapmuii npenogaBateib; VKeBCKUA ToCy1apCcTBEHHBIN TexHUYecKuid yHuBepcuteT uMenu M. T. Kanamnukosa
(A. V. Beresneva, Senior Lecturer, Kalashnikov Izhevsk State Technical University)

A. A. Kopnunos, nmxeHnep, VbxeBckuii TocygapcTBeHHBIA TexHHYeckuid yHuBepcuteT nMeHn M. T. Kanamankosa (4. A. Kornilov, Engi-
neer, Kalashnikov Izhevsk State Technical University)

METOIVKHN, CXEMBI U CPEJICTBA M3MEPEHWIT HEOBPATUMBIX M3MEHEHNI KOHTAKTHBIX [IOBEPXHOCTEM 3YELEB
CIIMPOM/IHOM ITEPEJJAUM (Methods, schemes and means of measuring the irreversible changes in spiroid flank contact). — C. 24-28.

Onucanvl Memoovl, cxembl U OCHAUjeHue OJisi USMEPEHUsL HeOOPAMUMbIX U3MEHEHUl 2e0Mempuu KOHMAKMHBIX NO8epPXHOCHell 3)0be
CRUpOUOHOIL nepedayu, npuseoeHbl HeKOMopbie Pe3yibmambl UsMepeHuti 00 U NOCie HAZPYICeHUs nepedayi.

Methods, schemes and equipment of measuring the irreversible changes in spiroid flank contact are described. Some results of measure-
ments before and after loading are presented.

KuroueBble cjioBa: cIMpouaHas nepeaaya, MeTOUKa H3MEPeHHs, KOHTAKTHAs! IOBEPXHOCTh

Keywords: spiroid gear, measurement method, contact surface

YK 621.833

M. O. Bepewazeun, couckarenb, eBckuil rocyaapcTBeHHBIN TexHndeckui yHuBepcuteT umenn M. T. Kanamuukosa (M. O. Veresh-
chagin, PhD student, Kalashnikov Izhevsk State Technical University)

[IOJXOJ, K IPOEKTUPOBAHHIO CIIMPOUIHOM LMJIMHAPUYECKOM ITEPEJAYM IIPM MAJIOM IEPEJJATOYHOM
OTHOILIEHUU (Approach to designing cylindrical spiroid gears with small gear ratio). — C. 28-31.

Paccmompenwvt onpocwi npoexmuposanus cnupoudHwix nepeoay ¢ manvimu (menee 10) nepedamounvlmu OMHOUEHUAMY, UCCTEO08AHUS
GIUAHUA UX NAPAMEMPOS HA 2e0MemPO-KUHeMamuieckue nokazamenu 3ayenietus U payuoHaibHo20 86l60pa YKa3aHHbIX Napamempos.

Spiroid gears with small (less than 10) gear ratio design, influence of their parameters on geometrical-kinematic meshing factors re-
search and rational selection of the noted parameters are studied in this article.

KnioueBble cjioBa: ciupon/Has nepegada, IpoeKTHPOBaHUE Nepeiad, TeOMEeTPHIECKUE OTPaHNICHUS

Keywords: spiroid gear, gear design, geometrical restrictions

VK 621.833.3

B. U. I'onvoghap6, noktop TeXHHYECKUX HayK, mpodeccop, VbkeBckuil rocyqapcTBeHHbIH TexHudeckuid yunsepceuter umernn M. T. Ka-
namHuKoBa (V. I Goldfarb, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

E. C. Tpybaues, nOKTOp TEXHUYECKUX HAYK, podeccop, MKeBcKuil rocy 1apcTBEHHBIN TeXHUYeCKui yHrBepcuTeT nMeHn M. T. Kanam-
nukoBa (E. S. Trubachev, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)



A. C. Ky3neyos, kanauaar TeXHUYECKUX HAyK, HOLEHT, MkeBckuil rocyjapcTBeHHbIM TexHuueckuil ynusepcurer uMenu M. T. Kanam-
uukoBa (4. S. Kuznetsov, PhD in Engineering, Ass. Prof., Kalashnikov Izhevsk State Technical University)

A. A. Kopnunoe, UHXEHEP-KOHCTPYKTOpP, VKEBCKHUH rocyaapcTBEHHBIM TexHUYeckui yHuBepcuteT uMeHn M. T. Kanamnukosa
(4. A. Kornilov, Engineer, Kalashnikov Izhevsk State Technical University)

OKCIIEPUMEHTAJIBHBIE MCCIEJOBAHNA HU3KOCKOPOCTHBIX TSKEJIOHATPYXKEHHBIX CIIMPOUJHBIX PE-
JYKTOPOB (Experimental investigations of low-speed heavy-loaded spiroid gearboxes). — C. 31-41.

Paspabomka u opeanuzayus npouzso0cmea WupoKol 2ammsl HUIKOCKOPOCHHBIX MAICETOHASPYIHCEHHBIX CHUPOUOHBIX PeOYKIMOPO8 mpy-
60nposooHOI apmamypul npeonoiazaem 0osA3amensHoe npogedeHUe pasiuuHo20 pooa UCHLIMAHULL NPUEMO-COAMOUHbIX, KOMOPbIM N006ep-
eatomes 100 % evinyckaemuvix pedyKmopos; nepuoOudeckux — 0isk npoeepKu U NOOMEEPICOeHUs, COOMEEMCMBUL BLINYCKAEMbIX PeOYKIMOPOE8
npeovABNAeMbIX K HUM MeXHUYeCKUM mpeboGanUsaM; PeCypCHbIX; UCCIe008amenbCKuX — npu cO30aHUU HOGbIX 00pa3y08, MOOEPHUIAYUL,
npumMeHeHuUu HOGbIX MEXHONO2Ul, Mamepuanos, cmazox. Ilpueoosamces nexomopwvie pe3ynomamsl JMUX UCHbIMAHULL, HAPAOY C ONUCAHUEM
UCNBIMBIBAEMBIX PEOYKIMOPO8, UCRLIMAMENbHO20 000PYO08AHUS, NPOSPAMM UCHBIMAHUIL.

Development and industrial engineering of a wide range of low-speed heavy-loaded spiroid gearboxes for pipeline valves implies the
obligatory execution of various types of their testing. This paper presents certain essential results of these investigations along with descrip-
tion of tested gearboxes, testing equipment and testing schedules.

KnioueBble cj10Ba: CIIMPOUIHBIN PEIyKTOP, NCCIIETOBAHHS, UCTIBITAHUS

Keywords: spiroid gearbox, testing, investigations

YK 621.001.2

D. I'. 3apugpyrnuna, acnupanr, VhxkeBckuil rocyaapcTBeHHbINH TexHHYeckuit yuuBepceuter umenu M. T. Kanamnukosa (E. G. Zarifullina,
Post-graduate, Kalashnikov Izhevsk State Technical University)

O. B. Manuna, nOKTOp TEXHUYECKUX HAYK, mpodeccop, M>keBckuid rocyJapcTBEHHbBIH TeXHU4YecKkuil yHuBepcureT nmeHn M. T. Kamam-
uukosa (O. V. Malina, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

OJXO[ K CO3JAHUIO MHOOPMALIMOHHON MOJEJIM ABTOMATHU3MPOBAHHOI'O KOHO®UI'YPATOPA (Approach
to creation of an information model of the automatized configurator). — C. 41-44.

Ocsewgenvt cmpykmypa u yHKyuonan KoHQueypamopa Kiacca MawuHocmpoumenviolx 00vekmos. Ocoboe enumanue yoeusemcs onu-
CAHUIO KAACCUDUKAMOPA — UHPOPMAYUOHHOU MOOENU KOHPU2YPAmopa 1 n0OX00aM K e20 CO30AHUIO.

The article is devoted to structure and functional of the engineering objects configurator. Special attention is devoted to describing of the
classifier, which is an information model of the configurator, and to ways of its development.

Kurouesble cioBa: CAIIP, kondurypupoBanue, kiaaccupuxarop, HHGpOpMaHOHHAs MOJIENs KOHPHUTYpaTopa

Keywords: CAD, configuring, classifier, information model of the configurator

YK 621.833.3

A. A. Kopnunos, nmxenep, VxeBckuil rocymapcTBeHHBIH TexHHdYecknid yHuBepcurer umeHn M. T. Kamammukosa (4. 4. Kornilov,
Engineer, Institute of mechanics, Kalashnikov Izhevsk State Technical University)

1. FO. Kypavikoea, MarucTpant, VKeBCKU rocy1apCTBEHHBIN TexHUUeckuil yHuBepcuteT uMend M. T. Kanamnukosa (D. Yu. Kurlyk-
ova, Master’s degree student, Kalashnikov Izhevsk State Technical University)

O. B. Ilemposa, Maructpanrt, MxeBckuil rocynapcTBeHHBIH TexHuueckuil yHuBepcuteT umenn M. T. Kanamnukosa (O. V. Petrova,
Master’s degree student, Kalashnikov Izhevsk State Technical University)

HEKOTOPBIE PE3VJIbTATBI 3KCIIEPUMEHTAJIBHBIX HCCJIEJOBAHUI CMA3OYHBIX MATEPHMAJIOB M OIIOP
CKOJIBXKEHMA KOJIECA HU3KOCKOPOCTHBIX TSXKEJIOHATPYXXEHHBIX CITMPOUIHBIX PEAYKTOPOB (Some results of
experimental research of lubricants and gear sliding bearings of low speed and heavy loaded spiroid gear boxes). — C. 44—47.

Onucanel pe3ynbmamul IKCREPUMEHMATLHBIX UCCTE008AHUL CMAZOUHBIX MAMEPUANO8 U ONOP CKObIHCEHUS 8 HUSKOCKOPOCHIHbIX MACe-
JIOHASPYICEHHBIX CRUPOUOHBIX pedyKmopax. TIpueooamcs 3asucumocmu K03 uyuenma nonesHozo Oeticmeus peoyKmopa 6 3a8UcUMocmu
01 MAMepuanos onop cKOIbICEHUs U NPUMEHAEMBIX CMA3OK.

Some results of experimental research of lubricants and gear sliding bearings of low-speed and heavy loaded spiroid gear boxes are de-
scribed. Some efficiency coefficient dependences on materials of sliding bearings and applied lubricants are presented.

KuoueBble c10Ba: CIiMpOUIHBIN peyKTOp, OIOPHI CKOJBKEHUs, cMa304HbIi Matepuain, KII/]

Keywords: spiroid gear box, sliding bearings, lubricants, efficiency coefficient

YJK 621.646

A. C. Ky3neyos, kaHnuaaT TEXHUYECKUX HayK, JAOLEHT, VXeBCKUl rocyaapcTBEHHbIH TexHuueckuil yHuBepcuteT umenu M. T. Kanam-
HukoBa (4. S. Kuznetsov, PhD in Engineering, Ass. Prof., Kalashnikov Izhevsk State Technical University)

E. B. Jlykun, KaHIU/AaT TEXHUYECKUX HayK, VKeBCKHi TOCy1apCTBEHHBIM TeXHUYeCKUH yHuBepcuTeT uMmeHu M. T. Kanamuukosa
(E. V. Lukin, PhD in Engineering, Kalashnikov Izhevsk State Technical University)

A. M. Cannukos, acnupanT, V>keBCKHd rocynapcTBeHHBIN TexHndeckuil yHuBepcuteT uMeHn M. T. Kanammnukosa (4. M. Sannikov,
Post-graduate, Kalashnikov Izhevsk State Technical University)

T. B. Cagenvega, NHKECHEP-KOHCTPYKTOP, VxkeBckull rocynapcTBeHHbIM TexHudeckuil yHuBepcureT umenu M. T. Kanamnukosa
(T. V. Savelyeva, Design Engineer, Kalashnikov Izhevsk State Technical University)

[IPOBJIEMbI U METOJbI ITPOEKTMPOBAHMSA COBPEMEHHBIX CIIMPOUJIHBIX PEJYKTOPOB TPYBOITPOBOHOM
APMATYVYPHI (Problems and methods of designing the modern spiroid gearboxes of pipeline valves). — C. 47-52.

Paccmampueaemcesa nocredosamenvrnocms npoekKmupoSanus CRUPOUOHbIX PeOyKmopoe8, NO360NA0WdA paspabomams payuoHaIbHYIO
KOHCIMPYKYUIO peOyKmopa ¢ HaumMenbuum yuciom umepayuii. Ona yuumuléaem oco6eHHoCmy KOHCMPYKYULl  Cneyuguky ycioguti pabomei
PEOYKMopos.

The sequence of spiroid gearboxes design which allows developing a rational gearbox construction by minimum number of iterations is
considered. It takes into account peculiarities of the constructions and specific conditions of the gearboxes operation.

KniodeBble c10Ba: IpoeKTHPOBaHUE, KOHCTPYHPOBAHNE, CHIUPOUIHBIN PEyKTOp

Keywords: design, construction work, spiroid gearbox

VK 621.9.02
I A. Kyneypos, maructpanr, M>xkeBckuid rocyapcTBeHHBINH TexHnueckuil yHuBepcuteT uMenn M. T. Kanamnukosa (D. 4. Kungurov,
Master’s degree student, Kalashnikov Izhevsk State Technical University)



A. @. Mkpmusan, KaHAUAAT TEXHUYECKUX HAYyK, JOLEHT, MbxkeBckuii rocyjapcTBeHHbIN TexHudeckuil yausepcuretr umenu M. T. Kanam-
nukoBa (4. F. Mkrtchyan, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

YCTPOMCTBO /15 MATHUTHO-ABPA3MBHOU OBPABOTKH (The device for magnetic and abrasive processing). — C. 53-54.

Cmamws noceswena uccie008anur0 MAsHUMHO-adpasueHou 06pabomku, a UMeHHO 000pPYO08aHUI0 05l NOAUPOBAHUSL GHYIMPEHHUX NO-
6epxXHOCMEN ONUHHOMEDPHBIX CLOHCHONPODUIbHLIX Oemaneil. Bvllo peanuzo8ano MoOyibHOE UCHOJIHEHUe YCMpoucmea Ons MAZHUMHO-
abpaszusHoil 0bpabomxu.

The article is devoted to investigation of magnetic abrasive machining, namely, the equipment for polishing the inner surfaces of long
length geometrically-complex parts. Modular construction of the equipment for magnetic abrasive machining was implemented.

KuroueBble cjIoBa: MarHuTHO-aOpa3uBHas 00paboTka, GuHHIIHAS 00paboTKa, MOJTUPOBAHUE

Keywords: magnetic abrasive machining, finishing, polishing

VK 621.001.(045)

C. b. Kynaswix, mupextop, OO0 «OkTs0pbckuii 3aB0 HeYTETIPOMBICIIOBOTO 000pynoBaHus» (T. OkTsa0pbckuit, Pecyonuka banmkopro-
craH) (S. B. Kupavykh, Director, “Oktyabrsky plant of oilfield equipment” Ltd, Oktyabrsky, Republic of Bashkortostan)

PE3VJIbTATBHI IIPAKTUYECKOI'O BHEJPEHMS TEOPUM CTPYKTYP-CTPATEIMII HA OKTSIBPHCKOM 3ABOJIE HE®-
TEITPOMBICJIOBOI'O OBOPYZIOBAHU S (Results of practical implementation of the theory of structures-strategies for Oktyabr-
sky plant of oilfield equipment). — C. 55-58.

Tokasanwl pe3ynbmamul NPAKMULECKO20 HEOPEHUS. OCHOBHBIX NOJONCEHUL Meopul CMpPYKmMyp-cmpamezuil npou3600CmMeeHHO cucme-
Mbl MAWUHOCTPOEHUSL NPU MOOEPHUZAYUU CYWECTNBYIOWe20 NPOUIE00CIBA 05l OCBOEHUS HOBbIX BLICOKOMEXHONIOUYHBIX U30ETU.

The paper presents the results of practical implementation of basic statements of the theory of structures-strategies for manufacturing
engineering system for modernization of the existing production in order to develop new high-tech products.

Ki1toueBble €jI0Ba: CTPYKTypa CTpaTeryii, IPOU3BOJACTBEHHBIC CHCTEMBbI, KOHCTPYKTHBHO-TEXHOJIOIMYECKAs CII0KHOCTh, KOHCTPYKTHB-
HO-TEXHOJIOTHYECKHE 3JIEMEHTH], TEXHHUECKOE Pa3BUTHE, MOAEPHH3AIHS, S PEKTHBHOCTD IIPOM3BOACTBEHHBIX CHCTEM

Keywords: structure of strategies, production systems, structural process complexity, structural and technological elements, technical
development, modernization, efficiency of production systems

V]IK 621.833.389; 621.914.5

C. E. Jlocunos, aciupaHt, M>keBckuil Tocy1apCTBEHHBIN TexHUYeckuil yHuBepcureT umenu M. T. Kanamnukosa (S. E. Loginov, Post-
graduate, Kalashnikov Izhevsk State Technical University)

K. B. Bozoanoe, MarucTpanTt, M eBckuii rocyapcTBeHHBIN TexHuuecknid yHuBepcuteT umenn M. T. Kanamuukosa (K. V. Bogdanov,
Master’s degree student, Kalashnikov Izhevsk State Technical University)

TMIPAKTUYECKAS PEAJIM3AIIA HOBOI'O METOJA HAPE3AHUSA 3YBBEB CIIMPOUJHBIX KOJIEC (Practical imple-
metation of a new method of spiroid gearwheel tooth cutting). — C. 59-62.

Paccmompenwvr modepnusayus mokapno-eunmopesrnozo cmanka ¢ YI1Y u KoHcmpykyuu s1emMeHmos mexHono2udecKkoli OCHACMKY, Heoo-
Xooumbvle 018 peanusayuu H08020 Memooa Hape3anus 3y0be6 CRUPOUOHBIX KOIEC C NOMOUBIO NAOCKOIU Pe3YO8OTl 20JI08KU.

Modernization of the lathe CNC machine and design of tooling elements needed to implement a new tooth cutting method with a plane
cutting head for spiroid gearwheels are suggested.

Ki1roueBble cj10Ba: CMpouIHas repeaya, Hape3aHue 3yObeB

Keywords: spiroid gear, spiroid tooth cutting

YK 62-754.4

A. A. Jlyscouna, acnupanT, VkeBckuil rocy1apcTBeHHbIH TexHuueckunid yauBepcuteT umeHn M. T. Kanamnukosa (4. A. Luzhbina, Post-
graduate, Kalashnikov Izhevsk State Technical University)

0. B. Typvieun, noKTOp TeXHUYECKUX Hayk, npodeccop, VhKeBCKkuii rocyrapcTBeHHbIH TexHuueckuid yHuepcurer numenun M. T. Ka-
nauraukoBa (Yu. V. Turygin, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

TEXHOJIOTUYECKOE OBECIIEYEHUE OIITUMAJIBHBIX XAPAKTEPUCTHUK KJIEEBOI'O COEIMHEHUS PE3OHATOPA
N OCHOBAHUS TBEPAOTEJIBHOI'O BOJIHOBOI'O 'MPOCKOIIA (Technological maintenance of optimal characteristics of the
adhesive joint of a resonator cavity and a base of the solid-state wave gyro). — C. 62-63.

Onpedenena akmyanbHOCHb NPOOGIEMbL MEXHONOSUYECKO20 00eCheyeHUs ONMUMATbHBIX XAPAKMEPUCTIUK KIIee8020 COCOUHEHUs Pe30HA-
Mopa u OCHOBAHUSL MBEPOOMENLHOZ0 80IHOB020 2UPOCKONA. Peena niockas KOHmakmuas 3a0aid Memooom KoHeunvix saiemenmos. Coena-
Hbl 8b1800bL O BeNUUUHE HANPAICEHULL U UX pacnpedeeHul No ONUHe KI1eeBo20 COs.

The urgency of the problem of ensuring the optimum characteristics of the adhesive joint of the resonator and the base of the solid-state
wave gyro is determined. The flat contact problem is solved by finite element method. Conclusions are made about the magnitude of stresses
and their distribution along the length of the adhesive layer.

KiioueBble €J10Ba: TBEPIOTENBHbIN BOJIHOBOH I'MPOCKOIL, KIEEBOE COSAMHEHHUE, PE30HATOD, OCHOBAHHE, METO/L KOHEYHBIX HJIEMEHTOB

Keywords: solid-state wave gyro, adhesive joint, resonator, base, finite element method

YK 629.113

B. K. Masey, crapmuii npenojaBareib, MkeBckuil rocy1apcTBeHHbI TeXHUUYeCKUH yHuBepcureT umenu M. T. Kamamnukosa
(V. K. Mazets, Senior Teacher, Kalashnikov Izhevsk State Technical University)

H. M. ®Qunvkun, TOKTOp TEXHHMYECKUX Hayk, npodeccop, VKkeBCckuil rocyiapcTBeHHBIH TexHH4Yeckud yHuBepcuteT nmenn M. T. Ka-
nauraukoBa (N. M. Filkin, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

AJITOPUTM CO3JIAHMS JIETKOBOT'O ABTOMOBWJIS, OBOPYJIOBAHHOI'O TMBPUIHOM 3HEPIOCHJIOBOM VCTA-
HOBKOIW (The method of creating a car equipped with a hybrid power plant). — C. 64—66.

TIpobaemsr nosviuenuss MONIUGHOU IKOHOMUUHOCTNU U YMEHbULEHUs He2amUBHO20 GNUAHUSL A8MOMOOUTLHO20 MPAHCNOPMA HA OKPY-
JAcarowyio cpedy Hapsody ¢ YCoBepUEeHCMBOBAHUEM NPUMEHACMbIX O8ueameneli mpeoyom noucka NPUHYUNUAILHO HOBbIX KOHCTNPYKMUGHbIX
pewenuti. OOHUM U3 NEPCNEKMUBHBIX HANPABNEHUN ABNAEMC CO30aHUe U NPUMEHeHUe 8 KOHCMPYKYUU A8MOMOOUNL KOMOUHUPOBAHHOU
9HEP2OCUN0B0ll YCMAHOBKU. B cmamve paccmampusaemes memoouxa co30anus cubpuOH020 asmomoous.

Problems of improving the fuel efficiency and decreasing the negative influence of automotive transport on environment along with de-
velopment of used engines require the search of principally new constructional decisions. One of the prospective directions is development
and application of the combined energy-power plant in the structure of a car. Method of creating a hybrid car is examined in the article.

KnioueBble cj10Ba: THOPHIHBIN aBTOMOOMITH, KOMOMHNPOBAHHAS YHEPTOCHUIIOBAs YCTAHOBKA, METOUKA CO3IaHUS

Keywords: hybrid car, combined energy-power plant, method of creating a car



YK 621.001.2

O. B. Manuna, NOKTOp TEXHUYECKHUX HAYK, mpodeccop, bkeBckuii rocyiapcTBeHHbIN TexHuueckuit yausepeuter umenn M. T. Kamar-
uukoBa (O. V. Malina, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

O. @. Banees, kKaHIUAAT TEXHUYECKUX HAyK, HHXKeHED, VXKeBCKUil TOCyAapcTBEHHBIN TexHIMUecKuid yHIBepcuTeT uMernn M. T. Kanam-
HukoBa (O. F. Valeyev, PhD in Engineering, Engineer of Design and Technological Background of Engineering Production Department,
Kalashnikov Izhevsk State Technical University)

MATEMATHUYECKAA MOJIEJIb ITPOLHECCA KOHCTPYHWPOBAHUS B CAIIP (Mathematical model of the design process in
CAD systems). — C. 67-69.

Onucano mamemamuueckoe obecneuenue npoyecca CMpyKmypHo20 Cunmesd, no3eosaioujee sbiNOIHAMb CUHMe3 CIPYKMYypbl peoyKmo-
POB CO2NACHO 3A0ANHBIM KDUMEPUSIM.

The paper describes the mathematical support of the strucutral synthesis process, allowing to synthesize the gearbox structure according
to the assigned criteria.

Kurouesnble cioBa: CAIIP, koHCcTpyHpOBaHHe, CTPYKTYPHBIN CHHTE3, MaTEMaTHIECKast MOJEITh

Keywords: CAD system, engineering, structural synthesis, mathematical model

YK 621.7.08

E. U. Ilonosa, xannuiaT TEXHUYECKUX HayK, JAOLEHT, VbkeBckuil rocyjapcTBeHHbIN TexHudeckuil yausepcuter umenu M. T. Kanamnxu-
xoBa (E. I. Popova, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

HUCCJIEJOBAHHME IIOTPELIHOCTEM M3TOTOBJIEHUS CITMPOMIHBIX KOJIEC U3 PA3JIMYHBIX KOHCTPYKIIMOH-
HBIX IINTACTHUKOB (Study on the errors of skew-axes of wheels of various structural PLA sticks). — C. 70-72.

Hcceneoyromes eenuuuna u pacnpeoeienue noepeuHocmell u320mogieHus niacmmacco8blx CRUPOUOHbIX KOJeC, NOLYYEHHbIX MenoooM
JUMbs N0 0aslieHueM U3 pasiuiHblx MApoK NOIUAMUOO08 U Noauayemaell.

The article investigates manufacturing errors value and distribution of spiroid plastic wheels produced by injection molding of different
types of polyamide and polyacetal.

KroueBble cj10Ba: ClIMpOHIHBIE NTepeIayuy, IIACTMACCOBBIE KOJIECA, U3MEPEHHMs, OIPEIIHOCTH H3TOTOBIICHUS

Keywords: spiroid transmission, plastic wheels, measurements, manufacturing errors

YK 658.562.012.7

M. A. Pasacusuna, acnupanT, V)KeBCKH TOCYAapCTBEHHBIN TexHIYecknid yHuBepcuTeT nMeHrn M. T. Kanamaukosa (M. A. Razzhivina,
Post-graduate, Kalashnikov Izhevsk State Technical University)

b. A. Axumosuu, TOKTOp TEXHUYECKHUX HAyK, mpodeccop, peKkTop, MxeBckuil rocy1apcTBeHHBIH TEXHUIECKHH YHUBEPCUTET NMe-
uu M. T. Kanamunkosa (B. 4. Yakimovich, DSc in Engineering, Professor, Rector, Kalashnikov Izhevsk State Technical University)

A. U. Kopuiynos, TOKTOp TEXHUYECKHX HayK, Ipodeccop, MpopeKTop Mo Hay4HO# pabote, MkeBCKuiA rocyAapCTBEHHBINH TEXHUYECKUI
yauBepcuteT umend M. T. Kanamnukosa (4. 1. Korshunov, DSc in Engineering, Professor, Vice-Rector on scientific work, Kalashnikov
Izhevsk State Technical University)

OT WJEN TEMJIOPA 1O CTAHIAPTOB MCO 9000: TPAJMILIMU U TIEPCIIEKTUBBI (Taylor's ideas to ISO standards
9000: traditions and perspectives). — C. 72—-75.

OO0num u3 6adcHeluux Kpumepues, onpeoeisiouux KOHKypeHmocnocooHocms npeonpusmus, A6isAemcs Kavyecmeo BblnyCKAeMou um
npooykyuu. [1o0xodel Kk obecneuenuio Kauecmea ¢ meueHuem 6peMeHu npemepnesan UsMeHenus u cogepuiencmeosanucs. bonee s¢pgpex-
TMUBHBIMU U NPOSPECCUBHBIMU 8 PA3BUMUU MENOOON02ULU YNPABNIEeHUs KA4ecm8oMm oKkasanucy eeponetickue cmpanwvl u CLIA. Omeuecmeen-
Hble npeonpusmus aKMueHo NePeHUMAarom HAKONAEHHbII ONbIM, HO He MO2TU ewje OOCMUYb AHANOUYHO20 I hekma.

Quality of a product is one of the major criteria defining competitiveness of a company. Approaches to quality implementation have un-
dergone changes and improvements in time. European countries and the USA have been more efficient and progressive in development of
quality methodology. Domestic companies actively adopt the experience, but they can not reach the similar effect at the moment.

KniodeBble cll0Ba: cTaHAAPTH! YIPABICHHUS KaY€CTBOM MIPOIYKIUN, METO/IbI YTIPABICHHS KA4ECTBOM, KOHTPOJIb Ka4eCTBa, HCTOPHS pas-
BUTHS CHCTEM KadecTBa

Keywords: standards of product quality management, methods of quality management, quality control, history of quality system devel-
opment

YK 7.021.45

H. A. Cypuuna, xaHIuaT TEXHUYECKUX HAyK, NOLEHT, VxeBckuil rocynapcTBeHHbIH TexHuueckuil ynusepcureT umenu M. T. Kanam-
uukoBa (N. A. Surnina, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

M. M. Yepnovix, TOKTOp TEXHUYECKUX HAYK, podeccop, VxeBckuil rocytapcTBeHHBIN TeXHUYeCKui yHuBepcuteT numenn M. T. Kanam-
HukoBa (M. M. Chernykh, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

OBECIIEYEHUE KAYECTBA CTEKJIOU3JIE/INA, IIOJYYAEMBIX ®bIO3MHI'OM, HA CTAJMAX IIOAIOTOBKH IIPO-
N3BOJCTBA U UX MU3TOTOBJIEHUA (Quality Ensuring at the Stages of Manufacturing Preparation and Production of Glass
Items Made by Fusing). — C. 76-83.

Knaccupuyuposanvt npoussoocmeenuvie u Henpou3go0CmeeHtbie 0ehexmol Xy00lHCeCMEEeHHbIX U30eaUll U3 CIMEKId, NOIYYAeMblX Qblo-
3UH2OM, PACCMOMPEHbL UX OCOOEHHOCIU, NPULUHBL 0OPA306aHUA U CNOCOObL npedomepawenus. Boiasnena 63aumoceasb pasiuunbix oeticm-
6ULL N0 NPEOYNPEedCOEHUIO NPOU3BOOCMEEHHbIX Oehekmos ¢ kayecmeom cmekiousoenuil. Ilpueedenvl Oannvle 0 GIUAHUL OWUOOK HA PA3IUY-
HBIX CMAOUAX NOO20MOBKU NPOU3BOOCMEA U UZLOMOBNEHUS HA NOAGLEHIE NPOU3BOOCTEEHHBIX OeheKmOs.

Production and non-production defects of artistic fused glass are classified. The causes of their formation, their features and ways to
preventing are examined in this paper. The correlation between different actions of preventing production defects and quality of glass items
are shown. Information about influence of errors at different stages of manufacturing preparation and item creation on appearance of pro-
duction defects are given here.

KoroueBrble ciioBa: cTeki0, (bIO3UHT, CIIEKAHNE, TIPOM3BOICTBEHHBIN Je()eKT, HECOOTBETCTBHE, IIPEIOTBPAIleHUE AeeKTa

Keywords: glass, fusing, sintering, production defect, inconsistency, defect preventing

YK 629.046
B. A. Ymuawkun, DOKTOp TEXHHYECKHX HAYK, podeccop, keBckuii rocynapCcTBeHHBIN TexHUUecknid yHuBepcuteT nmeran M. T. Ka-
namHukoBa (V. A. Umnyashkin, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)



C. B. Oscannuxos, KaHAUAAT TEXHUUECKUX HAyK, JOLEHT, MxeBckuil rocy1apcTBeHHBbII TexHuueckuil yHusepcurer umenu M. T. Ka-
namHuKoBa (S. V. Ovsyannikov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

C. H. 3wikos, acnupanT, VkeBCckuil rocyaapcTBeHHbIH TexHudeckuil yHuepcuteT uMenn M. T. Kanmamnukosa (S. N. Zykov, Post-
graduate, Kalashnikov Izhevsk State Technical University)

BbIBOP KOHCTPYKTUBHOI CXEMBI KAPKACA ITACCAXUPCKOI'O CUIEHBS ABTOBYCA (Selection of design con-
cept of bus passenger seat frame). — C. 83-86.

Paccmompenvi ocobennocmu 6b160pa KOHCMPYKMUBHOU cXeMbl KAPKACA NACCANCUPCKO2O CUOEHbSI 8 COOMBEMCMBUU C HAZHAYEHUeM U
VCOBUAMU IKCNIYamayuu asmoodyca u mpedyemozo Habopa MOHMUPYeMbiX Ha KapKace KOHCMPYKMUSHBIX 2NEMEHMO8.

The features of the selected design concept frame of the passenger seat, in accordance with the purpose and conditions of the bus op-
eration and the required set of structural elements mounted on the frame are considered.

KuiroueBble c1oBa: aBTo0yC, TacCaXKUPCKOE CUJICHBE, KOHCTPYKTUBHAS CXEMa

Keywords: bus, passenger seat, structural design

VK 658.511

P. JI. @omunvix, KaHAUIAT TEXHUYECKUX HAyK, HOLEHT, MKeBCKUl Trocy1apcTBEHHBIN TeXHUYecKuil yHuBepcuteT uMeHn M. T. Kanam-
HUKOBa, Borkunckuit ¢umman (R. L. Fominykh, PhD in Engineering, Associate Professor, Votkinsk branch of Kalashnikov Izhevsk State
Technical University)

M. B. Envyos, TnaBHbi cnennanuct, 3AO «l/bxeBckuil HeQTsHOM HayuHbIi eHTp» (M. V. Yel'tsov, Chief specialist, NK "Rosneft",
Izhevsk Oil Research Center)

H. C. Cynoes, acnupant, VxeBckuil rocy1apcTBeHHBIH TexHnueckuil yHusepcuter umenn M. T. Kanamnukosa (N. S. Suloyev, Post-
graduate, Kalashnikov Izhevsk State Technical University)

M. @. I'unvghanos, acnmpant, MxeBckuil TocyIapCcTBEHHBIN TexHn4Yeckuii yHuBepcuteT uMenn M. T. Kamamnukosa (M. F. Gilfanov,
Post-graduate, Kalashnikov Izhevsk State Technical University)

ABTOMATH3MPOBAHHAS CUCTEMA OPTAHM3ALIMOHHO-TEXHUYECKOH MOJEPHU3ALIMM BBICOKOTEXHOJIO-
T'MYHBIX MPEJIPUSTUN MAIIMHOCTPOUTEJBLHOIO KOMITJIEKCA (Automated system of organizational design moderniza-
tion of high-tech engineering plants). — C. 87-90.

Onucana npozpamma, npeoHasHaueHHAs 0N ASMOMAMU3AYUYU NPOBEOEHUs PACiema PayUOHAIbHLIX 3HAYEeH Ul noKasamenei opeanusa-
YUOHHO-MEXHUYECKO20 YPOBHS NPOU3EOOCHBEHHOU CUCTEMb] BbICOKOMEXHOIOSUYHBIX NPEeONnPUAMUL MAWUHOCIPOUMENbHO20 KOMNIEKCA,
06ecneuusaruux MaKCUMAIbHbLIL CYMMAPHBLIL NOKA3ameNb KOHKYPEHMOCNOCOOHOCMY NPOU3800CHBEHHOU CUCTEMbL.

The program is designed to automate the calculation of reasonable values of the organizational and technical level of a production sys-
tem of high technology enterprises of the machine-building complex providing the maximum total factor of competitiveness of the production
system.

KnroueBble c10Ba: MAaIIMHOCTPOCHUE, OPraHU3AIMOHHO-TEXHUUECKUI YPOBEHb, MPaKIaHCKas IPOAYKIHs, 3((PEKTHBHOCTD, aBTOMATH-
3MpOBaHHAs CUCTEMa, MOACPHHU3ALHS IIPOM3BOICTBA

Keywords: engineering, organizational and technical level, civil products, efficiency, automated system, modernization of production

VK 658.511

P. JI. @omuneix, KaHIUAAT TEXHUYECKUX HAYK, AOLEHT, V>KeBCKUil rocy1apcTBeHHBIN TexHn4Yeckuil yHuBepcureT umenu M. T. Kanam-
nukoBa (R. L. Fominykh, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University, Votkinsk branch)

A. . Kpymuxun, KaHAUJAT TEXHUYECKUX HAYK, JOLEHT, VxkeBCKUI rocyAapcTBEHHbIH TexHuyeckuil yHusepcureT uMenu M. T. Kanam-
nukoBa (4. D. Krutikhin, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University, Votkinsk branch)

I1. B. Tuwxos, crapimii npenogasateins, VxeBckuil rocyjapcTBeHHbI TexHHMueckui yHuBepcureT umenu M. T. Kanamnukosa, Bot-
kuHckuit punuan (P. V. Tishkov, Senior Lecturer, Kalashnikov Izhevsk State Technical University, Votkinsk branch)

H. C. Cynoes, acupant, VkeBckuil rocyJapcTBeHHbIM TexHuueckuil yHuBepcureT umend M. T. Kamamnukosa (N. S. Suloev, Post-
graduate, Kalashnikov Izhevsk State Technical University)

M. B. Envyos, rnaBubiii criennanuct, 3A0 «xesckuii HeTsIHON HaywHBIA eHTpY (M. V. Yeltsov, Chief specialist, JSC "Izhevsk Oil
Research Center»)

AHAJIOTOBBIi METOJI CHUXEHHWS LIEHBI HA TOBAPBI, CBSI3AHHBIE C CEPUMHBIM ITPOU3BOJACTBOM BOEH-
HOM U CIIELMAJIBHOM TEXHUKH, IIOCTABJISIEMBIE II0 I'OCYIAPCTBEHHOMY OBOPOHHOMY 3AKA3Y (Analogue
methods of reducing the price of goods related to serial production of military and special equipment supplied within the state de-
fense order). — C. 91-95.

TIpedcmasnena MemoouKa CHUNMCEHUS YeHbl HA MOBAPYI, CEA3AHHbIE C CEPUIHBIM NPOU3EOOCNBOM BOEHHOU U CNeYUAIbHOU MEXHUKU, NO-
cmasnaemvie no 20CyOapCmeeHHOMy 060poHHOMY 3aKazy. Memoo 3axknouaemcs 6 NOCMpOeHUU Ha OCHO8E MEXHUYECKUX XAPAKMepUCmux
uzy4aemozo 06veKma ee Keammempuieckol Mooeu u nociedyoweti ee 06pabomku MenmooOM MHOLOMEPHO20 WKATUPOBAHUS U UCKYCCIM-
BEHHLIX HEUPOHHBIX cemell. Pesynbmamom nposedenus uccie008anull A6IAEmMcs MEMoOUKA CHUMCEHUS CMOUMOCTU U30eNUst 6e3 CHUMNCEHUs
VPO8HS YO0BIEeMBOPEe U NOMPEOUMENbCKUX CEOUICTS.

The paper presents a methodology for reducing the prices of goods associated with serial production of military and special equipment
supplied within the state defense order. The method consists in the development of a qualimetric model based on the specifications of the
studied object and in the model subsequent processing by multidimensional scaling technique and artificial neural networks. The result of
the research is the method of reducing the cost of product without reducing the level of satisfaction of consumer properties.

KiroueBble cjioBa: 11eHa, IPOU3BOICTBO BOCHHOW NMPOAYKIMH, KBAJIMMETPUIECKast MOJIETb, TOCYIapCTBEHHBIN 00OPOHHBIN 3aKa3, HEeH-
POHHBIE CETH, OPraHU3aLMOHHO-TEXHUYECKHUIl YPOBEHb, TPKIAHCKash NPOAYKIMS, 3PEKTUBHOCTh NPOM3BO/ICTBA, BOCCTAHOBICHHE HEIOC-
TaOIINX JTaHHBIX

Keywords: price, military equipment production, qualimetric model, state defense order, neural networks, organizational and technical
level, civil products, efficiency, recovery of missing data samples

MU3MEPUTEJIBHASI TEXHUKA
YK 620.17:658.56

E. A. Bensesa, acnmpanrt, VkeBCkuil ToCcyapcTBEeHHBIN TexHUUecKnid yHUBepcuteT nMeHn M. T. Kanamnukosa (E. A. Belyaeva, Post-
graduate, Kalashnikov Izhevsk State Technical University; Engineer, Open Joint-Stock Company “Elecond”)



B. A. Ky3ueyosa, acnupant, M>xeBckuii rocynapcTBeHHbIN TexHuueckuil ynusepcurer uMenu M. T. Kanamnuxosa (V. A. Kuznetsova,
Post-graduate, Kalashnikov Izhevsk State Technical University; Engineer, Open Joint-Stock Company “Elecond”)

B. B. Mypasbes, nokTop TexHHYECKHUX Hayk, mpodeccop, VbkeBckuit rocynapcTBeHHbIil TexHu4YecKkui ynuBepcurer nmenn M. T. Ka-
namHuKoBa (V. V. Muravyov, DSc in Engineering, Professor, Head of department of Kalashnikov Izhevsk State Technical University)

HUCCIIEAOBAHUE BJIMAHNA CPOKA COXPAHSAEMOCTU HA OBKCIUDIYATALIMOHHBIE XAPAKTEPUCTHUKH U CO-
CTOSHHUE OBBEMHO-TIOPUCTBIX TAHTAJIOBBIX KOHJIEHCATOPOB (Investigation of shelf life influence on performance
characteristics and state of tantalum wet capacitors). — C. 96-99.

IIposedenvl sKcnepumMenmanbHble UCCIe0068aHUsA 6IUAHUS CDOKA COXPAHAEMOCIU HA SKCHIYAMAYUOHHbIE XAPAKMEPUCMUKU 2epMemuy-
HbIX 00eMHO-NOPUCIBIX MAHMALO08bIX KOHOEHCAOPOS8 NOCOAHHOU eMKOCIU 8 PA3IUYHBIX YCIOBUAX XPAHEHUS.

By means of experimental methods investigation of influence of storability on the state of hermetic tantalum wet capacitors with constant
capacity was lead.

KnioueBble cj10Ba: HaIEKHOCTh, COXPAaHAEMOCTh, TAHTAIOBEIH 00BEMHO-IOPUCTBIN KOHIEHCATOP, IKCIITyaTallMOHHBIE XapaKTEPHCTHKU

Keywords: storability, reliability, shelf life, tantalum wet capacitor, leakage current, capacity change

YK 621.391

O. B. Ilonomapesa, KaHIUaT TEXHUYECKUX HayK, JOLEHT, VkeBckuil rocynapcTBeHHbIN TexHuueckuil ynusepcureT umenu M. T. Ka-
nauraukoBa (O. V. Ponomareva, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

V3MEPEHHUE CIIEKTPOB KOMIIJIEKCHBIX CUTHAJIOB HA KOHEYHBIX MHTEPBAJIAX METOJIOM AITEPMOIWNYE-
CKOI'O AMCKPETHOI'O INIPEOBPA3OBAHUA ®VYPLE (Measuring the spectrum of complex signals on finite intervals by method
of aperiodic discrete Fourier transform). — C. 100-107.

Hccnedosana onepayus 0OnoIHeHUsL UCXOOHO20 CUSHAN HYTle8bIMU omcuemamu. Beedeno nonamue anepuooutecko2o OUCKpPenHo20 npe-
o6pasosanus Pypwe. [Ipednoscen Memoo u aneopumm OblICmpo2o anepuooutecko2o npeobpazosarus Pypbe KOMNIEKCHBIX NOCIe008ameNb-
Hocmell.

The operation of adding the zero references to the initial signal is investigated. The concept of an aperiodic discrete Fourier transform is
introduced. The method and algorithm of aperiodic fast Fourier transform for complex sequences is proposed.

KuioueBble c10Ba: IUCKPETHBII CUTHAN, KOHEYHBIN HHTEPBAJI, ONlepanys JOIMOIHEHHs HyJISIMU, 0a31C, IUCKPETHBIE SKCIIOHCHIHAIbHEIC
(byHKIMH, TapaMeTpUYEeCKOe AUCKpeTHOe peodpazoBanue Pypwe

Keywords: discrete signal, finite interval, zero padding operation, basis, discrete exponential functions, parametric discrete Fourier
transform

HAYKH O 3EMJIE

YK 502.656

B. A. Anexcees, nOKTOp TeXHHYECKUX HayK, Ipodeccop, MxeBckuii TocyjapcTBeHHbIH TexHUueckuil yanBepceuter umenn M. T. Kanam-
nukoBa (V. A. Alekseev, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

B. II. Yconvyes, kauquaaT TEXHUYECKUX HAYK, BEIYLIUI MHXXEHEP-JIEKTPOHUK, MKeBCKUI roCy1apCTBEHHbIM TEXHUUECKUH YHUBEPCHU-
teT umern M. T. Kamammuukosa (V. P. Usoltsev, PhD in Engineering, Senior electronics engineer, Kalashnikov Izhevsk State Technical Uni-
versity)

C. Y. FOpan, OKTOp TEXHMUYECKUX HayK, Ipodeccop, TIaBHBIIT HayYHBIH COTPYAHUK, VKeBCKH rocy1apCTBEHHBII TEXHUYECKUH YHH-
Bepcuter uMenn M. T. Kanamnukosa (S. 1. Yuran, DSc in Engineering, Professor, Chief researcher, Kalashnikov Izhevsk State Technical
University)

OBOBIIEHHAS BEPOATHOCTHASI MATEMATHUYECKAS MOJEJIb ITOCTYIUIEHMS CTOYHBIX BOJ HA OUYMCTHBIE
COOPYXXEHUA ITPU 3AJIIIOBBIX CBPOCAX (The generalized likelihood mathematical model of receipt of sewage on treatment
facilities at volley dumps). — C. 108-113.

Hcceneoosana 0606ueHnas 6eposmMHOCMHAS MAMEMAMUYECKAS MOOeLb NOCMYNIEHUS CMOYHBIX 800 NPEONPUAMUL HA OYUCHIHbBIE CO-
OpYdHCeHUsl, NPeOHASHAYEHHAs 0N IPHEKMUBHOL0 NPOSHOZUPOBAHUSL NOCMYNAEHUs 3AIN0BbIX COpocos. [Jokazana HeobXxooumocms yuema
6EPOAMHOCIHO-6PEMEHHBIX XAPAKMEPUCMUK NOMOKA NOSAGILEHUs COPOCO8, BPEMEHU NPOMEKAHUsL 3a2PA3HEHUI, 603HUKAIOWAs NPU eblOope
nepUOOUIHOCNU KOHMPOJA, KOIUHeCMBd KOHMPOAUPYEMbIX NAPAMEemPos, ONMUMUZAYUL MEXHOIOLUYECKUX DEeNCUMO8, USMEHEHUs MOWHO-
CMU OYUCTHBIX COOPYICEHUT, A MAKJCe NPU paspabomKe u HACMpotike KOHMPOIUPYIOwel annapamypbi.

The generalized likelihood mathematical model of receipt of sewage of enterprises on the treatment facilities, intended for effective fore-
casting of receipt at volley dumps is investigated. Necessity is proved of the account of likelihood-time characteristics of the stream of dumps
occurrence, the time of pollution flow, arising within a choice of control periodicity, the quantity of controlled parameters, optimization of
technological modes, variation of treatment facilities capacity, and also when working out and adjustment of the controlling equipment.

KiroueBble ci10Ba: aBapuitHbIi BRIOPOC 3arpsA3HSAIONIMX BEIIECTB, BEPOITHOCTHO-BPEMEHHbIE XapaKTEPUCTHKHI MOTOKA MOSBICHHS cOpO-
COB, MOJIETIMPOBaHNE, MOHUTOPHHT, CTOYHEIE BOJIBI

Keywords: emergency emission of polluting substances, likelihood-time characteristics of the stream of dumps occurrence, modeling,
monitoring, sewage

V]IK 69:502.3

B. I1. I'paxos, MOKTOp SKOHOMHYECKHX HayK, mpodeccop, VbkeBckuit rocynapcTBeHHbIH TexHnueckuil yHuBepcuter umenn M. T. Ka-
namHukoBa (V. P. Grakhov, DSc in Economics, Professor, Kalashnikov Izhevsk State Technical University)

B. B. /Ilmumpues, conckatens, YIpaBJIeHHEe CTPOUTENbCTBA AIMUHACTpanuu ropona Vbkescka (V. V. Dmitriev, Applicant, Construction
management of Izhevsk city administration)

OPT'AHM3ALIMSL PEMOHTHO-BOCCTAHOBUTEJIBHBIX PABOT IIPU JIMKBUOALIMA IIOCJELCTBUM YPE3BBIYAIL-
HBIX CUTYAILMHA (Organization of repair and regenerative works at relief of emergency consequences). — C. 113-116.

Paccmampusatomes sonpocel 63aumooeticmeus ynpagieniecko2o annapama npu op2anu3ayuy peMoHmHo-60CCMaHOBUMENbHbIX pabom
8 TUKGUOAYUYU NOCIe0CMBULL upe3ebiuainou cumyayuu 8 Yomypmckou Pecnyonuxe.

Questions are examined related to co-operation of administrative management during organization of repair and regenerative works on
relief of emergency consequences in Udmurt Republic.

KiioueBble ci10Ba: opraHu3anys, yrnpasieHHe, Ype3BblyaiiHas CUTyanust

Keywords: organization, management, emergency situation



YK 69.059(045)

B. I1. I'paxos, nOKTOp IKOHOMHYECKHX HayK, mpodeccop, VbkeBckuil rocynapcTBeHHblil Texunueckuii yausepeuter umenn M. T. Ka-
nammukoBa (V. P. Grakhov, DSc in Economics, Professor, Kalashnikov Izhevsk State Technical University)

H. M. Axywes, xannuaaT S5KOHOMUYECKUX HayK, OLIEHT, M>keBckuil rocyaapcTBeHHbIN TexHuueckuil yHusepcurer umenu M. T. Ka-
namaukoBa (N. M. Yakushev, PhD in Economics, Ass. Prof., Kalashnikov Izhevsk State Technical University)

A. FO. Jlodckuna, MaructpanT, VkeBckuii rocy1apcTBeHHBIH TexHndyeckuil yruBepcureT umeHu M. T. Kanamrankosa (4. Yu. Lozhkina,
Master’s degree student, Kalashnikov Izhevsk State Technical University)

KOMIIJIEKCHOE OBCJIEJOBAHHME 3JJAHUI U COOPY)KEHWM (Complex inspection of buildings and constructions). — C.
116-119.

Paccmompenvt ocobennocmu KOMNIEKCHO20 00C1e006aHUs 30AHULL U COOPYIHCEHULl, MeXHU1ecKoe 06cedo8anue Heuno2o ooma 6 Hoces-
cxke.

Features of complex inspection of buildings and constructions, and technical inspection of a house in Izhevsk are considered.

KioueBble cjioBa: KOMIUIEKCHOE 00CTIeIOBaHNIE 3aHU, MOPAJIBHBIA U (PU3HIECKUIT H3HOC

Keywords: complex inspection of buildings, moral and physical deterioration

YK 004.932

I0. b. Kamanosa, maructpanr, VxeBckuii rocyaapcTBeHHbINH TexHHYeckui ynuBepcuteT nmenn M. T. Kanamnukosa (Yu. B. Kamalova,
Master’s degree student, Kalashnikov Izhevsk State Technical University)

BBIUMCJIEHUE CTATUCTUYECKHX ITAPAMETPOB B PACIIO3HABAHUW WM30OBPAXEHUI 3EPEH ITbUIBLIBI, TTOJIY-
YEHHBIX C ITOMOIIBIO PACTPOBOI'O DJIEKTPOHHOI'O MUKPOCKOIIA (Calculation of statistical parameters in recognition
of pollen grains, obtained by the scanning electron microscope). — C. 120-123.

Paccmampusaromes unghopmamustvle napamempul 3epeH nulivybl, He0OX00uMble 015 pacnosHasanus. Ilpusodsmes areopumm pacno-
3HABAHUSL 3€PEH NbLAbYBI, NOTYUEHHBIX C NOMOUWBIO PACMPOBO20 NEKMPOHHO20 MUKPOCKONA, U pe3yibmamyl pabomul KOMIbIOMEPHOU Npo-
2pammbl O ABMOMAMUZUPOBAHHOLO BbLOEACHUSL 3ePEH NbLIbYbLL U bISGIEHUS UH(POPMAMUBHBIX NAPAMEMPO8 PAZHBIX MUNOSE 3ePEH NbLIbYbL,
Ppe3ybmamsl CMamucmu4eckou 06pabomrku OaHHbIX.

Informative parameters of pollen grains, which are necessary for recognition, are considered in the article. Algorithm of pollen grains
recognition, obtained by the scanning electron microscope, and results of the work of computer program for automatically pollen grains and
informative parameters of different types griping are presented.

KiroueBble ¢j10Ba: pacrio3HaBaHUE M300PaKEHUH 3€PEH MbUIbLIbI, HHPOPMATHBHBIC TAPAMETPBI 3¢PEH IbLIbLbI, AITOPUTM PACIIO3HABA-
HHS 3¢PEH TBUIBLIBI

Keywords: pollen grains recognition, pollen grains informative parameters, algorithm of pollen grains recognition

Buipasicato 6razooaprocms 0-py mexu. Hayk, npogh. I'. B. Jlomaegy 3a npedocmasieHHble u300padicenust 3epeH nuliblybl, NOJYYEHHbIE C
nomowvio POM.

V]IK 69.05(075)

A. A. Kucnakos, KaHAWAAT TEXHUYECKUX HAyK, HOLEHT, V>KeBCKHUI rocyJapCTBEHHbIM TexHH4ecKuil yHuBepcuteT umeHn M. T. Kanam-
HukoBa (4. A. Kislyakov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

B. II. I'paxos, TOKTOp SKOHOMHYECKHX HayK, mpodeccop, VkeBckuil rocy1apcTBEHHBIN TexHn4eckuil yHuBepcuteT umeHu M. T. Ka-
namaukoBa (V. P. Grakhov, DSc in Economics, Professor, Kalashnikov Izhevsk State Technical University)

10. I'" Kucnakoea, kanauaaT NeJarorndeckux HayK, JOLEHT, MeBCcKull rocy 1apcTBeHHBIN TexHuueckuil yausepcuter umenu M. T. Ka-
namaukoBa (Y. G. Kislyakova, PhD in Education, Associate Professor, Kalashnikov Izhevsk State Technical University)

MMPUMEHEHUE BEPTUKAJIBHBIX APEH IIPU VIIDIOTHEHWU CJIABBIX BOJOHACBHIIIEHHBIX I'PYHTOB (Application
of vertical drains when compacting low water-saturated soils). — C. 124-126.

Paccmampusaiomes éonpocul npumenenus: 6epmuKanbHblx Oper npu ynaomHeHuu ciabbix 6000HACLIUEHHBIX 2PYHINOG.

Questions of application of vertical drains when compacting weak water-saturated soils are considered in the paper.

KnrodeBble c10Ba: BepTHKAIBHBIE APEHBI, APEHUPOBAHIE, BOJJOHACHIIICHHBIE TPYHTHI, KOHCOINUAAINS TPYHTOB

Keywords: vertical drains, drainage, water-saturated soils, soil consolidation

YK 57.042:574.24

I'. B. Jlomaes, NOKTOp TEXHUYECKHX HayK, podeccop, VxeBckuid rocyiapcTBeHHBII TexHIHYeckui yHuBepeutetT nmenu M. T. Kanam-
nukoBa (G. V. Lomaev, DSc in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

M. C. Emenvanosa, aciupant, VkeBckuil rocyiapcTBeHHBIH TexHU4Yeckuil yHuBepcuteT umMenu M. T. Kanamnukosa (M. S. Yemely-
anova, Post-graduate, Kalashnikov Izhevsk State Technical University)

BIIMSIHUE BAPUALIMIA MATHUTHOTO TIOJISI 3EMJIA HA DMBPUOHAJIBHOE PA3BBHUTHUE G. Gallus (Effects of varia-
tions in Earth's magnetic field on embryonic development of G. gallus). — C. 127-131.

Bnepesvie o6napysiceno cuibhoe enusHue eapuayuli MazHumno2o nois 3emau na pazeumue smopuonos G. gallus. Jfemanvho onucamol
MemoouKa NOCMAHO8KYU IKCNEPUMEHMA, Pe3YTbmambl MOPPOL02UHECKO20 U 2eEMAMONOSUYECKO20 UCCIeO08AHUIL.

A strong influence of the Earth's magnetic field variations on development of embryos G. gallus was found out for the first time. The pro-
cedure of the experiment, the results of morphological and hematological studies are described in details.

KiroueBple ci10Ba: runoreoMarHuTHoe mose, aMOpuonsl G. gallus

Keywords: weakening of the magnetic field of the Earth, embryos G. gallus

VK 004.67+658.382.1

U. M. HAunuros, KaHauaaT TEXHUYECKUX HAYK, OLEHT, VkKeBCKUI rocynapcTBeHHbIN TexHudeckuil yuupepcurer umenu M. T. Kanam-
nuxoBa (I. M. Yannikov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

M. B. Tenecuna, KaHIUIAT TEXHUYECKUX HAyK, JOUEHT, V>keBCKUI rocyAapCTBeHHbIN TexHUUecKUid yHuBepcuTeT umenn M. T. Kanami-
HukoBa (M. V. Telegina, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

H. J. Cuonuna, pyxoBonuTesb, PernoHanbHbIi EHTP rOCYJapCTBEHHOTO 3KOJOTHYECKOr0 KOHTPOJII U MOHUTOPUHTra B Y IMYPTCKOM
Pecniy6unuke (N. D. Smolina, Head, Regional Center of State Environmental Control and Monitoring in the Udmurt Republic)

K BOIIPOCY O MOBBIIIEHUNA JOCTOBEPHOCTU PE3YJIbTATOB MOHUTOPUHI'A 3AIPA3HEHUI B 30HAX BJIVS-
HUA TTOTEHUMAJIBHO OITACHBIX OBBEKTOB (To the question of increasing the reliability of pollution monitoring results in
areas of influence of potentially dangerous objects). — C. 131-135.



Paccmampusaromes 6onpocsl Heobx00umMocmu agmMomMamusupOSaHHO20 pasmeljeriis NPOCMpaHCmMBeHHOU cemu IKON02UYECK020 MOHU-
MopuHea NOMEHYUATLHO ONACHBIX 00bekmos. TIposedeno cpasHenue pacnonoNHCeHus NOCHO8 20CYOAPCMEEHHO20 IKOIOULECKO20 MOHUMO-
PUH2A U Pe3YIbIMAMOo8 agmoMamusupOSaHHOU PaAcCMAHOBKU C Y4emom JaHOmagma u 304 pasmewjeHus, nOCMpoeHa NO8ePXHOCMb OUUOOK.

The paper describes the questions of necessity to organize the automated placement of a spatial network for environmental monitoring of
potentially dangerous objects. A comparison is made for the location of state environmental monitoring stations and results of automated
placement according to landscape and areas of location, and the surface of errors is developed.

KnioueBble cj10Ba: IPOCTPAHCTBEHHAS CETh, YKOJIOTMIECKUH MOHUTOPHHT, HHTEPIOJISIIINS, PEIPE3eHTaTHBHOCTD

Keywords: spatial network, environmental monitoring, interpolation, representativeness

SHEPI'ETUKA

YK 621.319.4

B. B. Kopenanos, MarucTpanr, VkeBCKH TOCYAapCTBEHHBIN TexHIYecknil yHuBepcuteT nveHn M. T. Kanamaukosa (V. V. Korepanov,
Master’s degree student, Kalashnikov Izhevsk State Technical University)

b. U. Cubeamynnun, maructpant, VbxeBckuil rocynapcTBeHHBIH TexHI4Yeckuil yauBepcuteT umend M. T. Kanammnukosa (B. 1. Sibgatul-
lin, Master’s degree student, Kalashnikov Izhevsk State Technical University)

A. B. Mopo3os, aciupaHT, MxeBckuil rocyapcTBeHHbIH TexHudeckuil yuusepcurer umenu M. T. Kanamrnukosa (4. V. Morozov, Post-
graduate, Kalashnikov Izhevsk State Technical University)

M. JI. Hosocenos, acnupanT, VbxeBCKuil TocyaapcTBEHHBIH TexHudeckuil yauBepcuteT uMenn M. T. Kanamnukosa (M. L. Novoselov,
Post-graduate, Kalashnikov Izhevsk State Technical University)

B. K. bapcykos, KaHARAAT TEXHUUECKUX HayK, mpodeccop, MrkeBckuid rocytapcTBeHHBIN TexHrdecknil yauBepcuteT numern M. T. Ka-
namraukoBa (V. K. Barsukov, PhD in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

B. A. Mopo306, kaHouIAT TEXHUYECKUX HAyK, AOLEHT, M>keBCkuid rocynapcTBeHHbIN TexHuueckuil ynusepcuteT uMend M. T. Kanam-
nukoBa (V. A. Morozov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

A. A. lImun, xanuaT TEXHUYECKUX HAyK, AOLIEHT, VkeBckuit rocyjapcTBeHHbIN TexHudeckuil ynusepeurer umend M. T. Kanamsu-
koBa (4. A. Shtin, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

AHAJIM3 CXEM HCTOYHHMKOB IIMTAHUA JJIS MCIIBITAHUA TAHTAJIOBBIX YMII-KOHJIEHCATOPOB (Analysis of
circuit design of power supplies for tests of tantalum chip capacitors). — C. 136-139.

TIpusoosmcsa paznuunvie 8apuanmsl NOCHMPOEHUA CXeM UCHOYHUKO8 NUMAHUA O UCHLIMAHUS MAHMANIO8bIX YUN-KOHOEHCAMOpOos Hd
bezomkasznocmo. Pesynomamom uccnedosanus a6naemes uzeomogienue MakemHulx Cmenoos, 3auuilyeHHbIX NameHmamu Ha nojae3Hylo mo-
denb.

The paper presents various circuit designs of power supplies for operation life expectancy tests of tantalum chip capacitors. Tests are
carried out in accordance with specifications. The result of the research work is the development of test stands for tantalum chip capacitors.
Power supply circuits are protected by patents.

KuiroueBble c10Ba: TaHTANIOBBIN YHII-KOHIEHCATOP, UICTOUYHUK TUTAHHS, UCTIBITAHUE Ha 0€30TKa3HOCTh

Keywords: tantalum chip capacitors, power supply, reliability, operation life expectancy test

VK 541.124

A. B. Moposos, actiupanT, VD xeBCKkuii rocy1apCcTBEeHHBII TexHudeckuil yauBepcnteT nMeHn M. T. Kamamaukosa (4. V. Morozov, Post-
graduate, Kalashnikov Izhevsk State Technical University)

B. K. Bapcyxos, kanmunaT TeXHUYECKUX Hayk, npodeccop, MxeBckuii rocyiapcTBeHHbII TexHuYeckui yauBepeuter nmenn M. T. Ka-
nauraukosa (V. K. Barsukov, PhD in Engineering, Professor, Kalashnikov Izhevsk State Technical University)

B. 4. Mopo30s, xanouIaT TEXHUYECKUX HAYK, HOLEHT, MkeBCKuiA rocynapcTBeHHBIN TexHHUUeckuid yHuBepcuteT uMeHn M. T. Kanami-
Hukosa (V. A. Morozov, PhD in Engineering, Associate Professor, Kalashnikov Izhevsk State Technical University)

AJITOPUTMBI VIIPABJIEHUA U CXEMOTEXHUKA MATPUYHOI'O ITPEOBPA3OBATEJISI YACTOTBI (Control algorithms
and circuitry of the matrix frequency converter). — C. 140-144.

Onucan npunyun @Gopmuposanusi GbIXOOHIX HANPSNCEHUN MAMPUYHO20 NPeobpazoeamens 4Acmomvl 3d Cuem NpoCHPaHCMEEeHHO-
sexmopnoti LLIIM. [Ipusedena npaxmuueckas peanuzayus cxem 3auumol npeoopazosamers.

The principle of forming the output voltage of the matrix frequency converter due to space vector PWM is described in details. Practical
implementation of schemes for converter protection is given.

KiroueBble ciioBa: npeobpa3oBaTenb 4acTOTHI, ABYHANPABICHHBIA CHIIOBOHM KIIIOY, IIPOCTPaHCTBEHHO-BekTopHas LIIMM, MukpokoH-
TpoJuiep

Keywords: frequency converter, bidirectional power switch, space vector PWM, microcontroller

YK 628.315

P. I'' lllasxmemos, aciiupanT, VxeBcknil rocyaapcTBEeHHBIN TexHmdeckuil yauBepcuteT numenu M. T. Kanamankosa (R. G. Shayakhme-
tov, Post-graduate, Kalashnikov Izhevsk State Technical University)

NCIIOJIbB3OBAHUE ®YHKIUWU XKEJATEJIBHOCTU XAPPUHI'TOHA JJIs1 OLUEHKU 5®OEKTUBHOCTU INEPEMENIN-
BAHUA CYBCTPATA B METAHTEHKE (Application of Harrington desirability function for assessing the efficiency of substratum
hashing in a digester). — C. 144-149.

Onucan npunyun oyenxu s¢pghexmusnocmu nepemewiusanus cyocmpama 6 buopeaxmope ¢ HOMOWbIO GYHKyuU dxceramenvHocmu Xap-
punemoHna. J{na npogedens ananu3a gvloenetsl Kpumepuu oyeHKu nojei memnepamyp u ckOpocmei, NOIy4eHHbIX 8 pe3yibmame YUCIeHHO-
20 IKChepuMeHma.

In the present article the principle of assessing the efficiency of substratum hashing in the bioreactor by means of E. C. Harrington desir-
ability function is described. In order to perform the analysis, criteria are stated to assess the fields of temperatures and speeds obtained as
a result of numerical experiment.

KiroueBble cj10Ba: METaHTCHK, NIepeMeIIMBaHie cyOCcTpaTa, QYHKIMS KENaTelIbHOCTH XappUHITOHA, aBTOKIJIAB, aHa3pOOHOE COpaxu-
BaHHE

Keywords: digester, substrate hashing, E. C. Harrington's desirability function, autoclave, anaerobic digestion



HAHOTEXHOJIOI'in

V]K 620.197.3

M. A. I[Inemnés, TOKTOP XMMHYECKUX HayK, TOLICHT, HAYaJIbHHUK YHpaBieHUs «L{eHTp cTpaTernueckux HHULUATHB U Pa3BUTH;

WxeBckuii rocynapcTBeHHbI TexHu4eckuii yHuBepcuteT uMeHd M. T. KanammuwmkoBa (M. 4. Pletnev, DSc in Chemistry, Professor,
Kalashnikov Izhevsk State Technical University)

O. A. Oseuxuna, 3amectutens aupexropa, 3AO «lxeBckuil HedTsiHON HayuHsbIi neHTpY (O. A. Ovechkina, Deputy Director of Engi-
neering, JSC “Izhevsk Oil Research Center”)

H. C. Bynoaxosa, unxenep, 3A0 «/xeBckuii HedTssHON HayuHbId eHTPY» (N. S. Buldakova, Engineer, JSC “Izhevsk Oil Research Cen-
ter”)

H. B. Hosukosa, nmxenep, 3AO «lbxeBckuii HedTsiHON HaywHblil nentp» (N. V. Novikova, Engineer, JSC “Izhevsk Oil Research
Center”)

B. K. Munnep, naxenep, 3A0 «xeBckuii HedTssHOH HayuHbli neHTp» (V. K. Miller, Engineer, JSC “Izhevsk Oil Research Center”)

BJIMSIHUE METAJUI-YIJIEPOJHBIX HAHOKOMIIO3MTOB HA 3AILIMTHOE JEMCTBUE WHIMBUTOPOB KOPPO3UH
(Effect of metal-carbon nano-composites on protective effect of corrosion inhibitors). — C. 150-152.

DKCnepuMenmanbHo uCcie008ano BUSHUE MEMAI-Y2NePOOHbIX HAHOKOMNO3UNOS HA 3AuUmHoe 0elcmaue UuHeUOUmMopos Koppo3uu npu
KOppO3uu cmanu 6 pasiuunbix cpeoax. Ilokazano, 4umo 000a6KU MANLIX KOIULECME HAHOKOMNOZUMOS VEEIUUUBAIOM 3aujumHoe oelicmeaue
uneubumopos. OOCyrHcOeHbl B03MONCHBIE NPUUUHBL OOHAPYIHCEHHBIX P DeKmos.

The influence of metal-carbon nano-composites on protective effect of corrosion inhibitors was investigated for steel corrosion in vari-
ous environments. It was shown that addition of small amounts of nano-composites increases the protective effect of inhibitors. Possible
causes of the revealed effects were discussed.
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HUCIIOJIb30BAHUE MOJIOTOI'O BOSI KUPIIMYHOM KJIALKH UL IIPOM3BOACTBA LIEMEHTHBIX BETOHOB

C HAHOMOU®UILIUPYIOIIENA JOBABKOM HA OCHOBE IPOAYKTA METAJUIYPTUYECKOI'O ITPOU3BOACTBA (Use
of ground scrap brick for production of cement concretes with nano-modifying additive based on the product of metallurgical manu-
facturing). — C. 152-155.

Hccenedosanue no ucnoib308anuio MOIOMO20 KUPRUUHO20 005 05l NOLYHEHUs HOBbIX CIPOUMENbHBIX MAMEPUANO8 HA OCHOBE YeMeHMm-
HBIX BAJICYWUX € 000ABKAMU 8bICOKOOUCNEPCHO20 MUKDOKPEMHe3eMd C HaCmuyami HaHopazmepHo20 YPOGHsI.

The paper presents the research of applying the ground scrap brick for new building materials based on cement binders and additives of
finely micro-silica with nano-scaled particles.
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TEIUIOU3OJIILUMOHHBIA MATEPHUAJI HA OCHOBE BCIIVYEHHOI'O IIEPJIMTA M CHJIMKATHOI'O BSXKYILEIO,
MOIU®ULIMPOBAHHOI'O JIUCIIEPCUEMl MHOI'OCJIOMHBIX YTJIEPOJHBIX HAHOTPYBOK (Heat-insulating material on
the basis of expanded pearlite and silicate binder modified by dispersion of multilayer carbon nano-tubes). — C. 155-159.

Paspaboman cocmas 6vicmpomeepoeioujeco meniousoNAYUOHHO20 MAMEPUANA HA OCHOBE BANCYUE20, COCMOAWE20 U3 HCUOKO20 HA-
mpue6ozo cmekaa, nopmianoyemenma u nepauma. B xooe ucciredosanus Ovbiiy yCmanoseienbl ONMUMALbHble peonosutecKue Napamempsl u
MexaHuuecKue ceolcmea meniou3onAYUOHHoU Komnosuyuu. HM3yueno enuanue yenepoOHvlX HAHOCMPYKMYP XUMUUECKOU KoMnanuu «Apke-
Ma» Ha C8OUCMEA U CMPYKIMYPY MAMPUYbL NPU NOMOUU MEXAHUYECKUX UCHBIMAHU, MUKPOCMPYKMYpHO20 anaiusa u MK-cnekmpockonuu.

The structure of a fast-hardening heat-insulated material is developed on the basis of astringent, consisting of liquid sodium glass, port-
land cement and pearlite. During the research, optimal rheological parameters and mechanical properties of heat-insulating composition
were established. The influence of carbonic nanostructures of the “Arkema” chemical company on properties and matrix structure were
studied with the help of mechanical tests, microstructural analysis and infrared spectroscopy.
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