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MAHIIMHOCTPOEHMUE

YK 534.1 + 517.9

L4. E. Kanunnuxos, TOKTOp TeXHHYECKUX Hayk, npodeccop, xI'TY umenn M. T. Kamamaukosa
(lA. E. KalinnikovL DSc in Engineering, Professor, Kalashnikov ISTU)

H. Il. Ky3uneyos, noxtop TexHuueckux Hayk, npodeccop, xI'TY umenn M. T. Kanamaukona
(N. P. Kuznetsov, DSc in Engineering, Professor, Kalashnikov ISTU)

YucnenHoe ucciaeq0oBaHue napaMerpudeckux koJjedannii crepxus (Numerical Investigation of
Parametrical Vibrations of Beam)

IIpeocmasnena npoyedypa u pe3yibmamsl YUCIEHHO20 PeuleHUs MemoOOM KOHEYHbIX IeMEeHMO8
3a0auyu 0 NONepPeuHvIX KONEOAHUAX NPAMO20 CIMEPIHCHS NPU HASPYHCEHUU €20 NPOOOJbHOU CUOMU, KO-
Mopas 2ApMOHUYECKU UBMEHAEMCsl CO BPEMEHEM.

The paper presents the procedure and results of numerical solution by finite element method of the
problem for transverse vibrations of a straight beam, forced with axial load, which varies with time by
harmonic manner.

KuaroueBble ciaoBa: Teopus KoneOaHUM, METOJ KOHEUYHBIX 3JIEMEHTOB, BBIHYXJICHHbIE M3THOHBIE
KoJIeOaHuUs, IPSIMON CTEPIKEHb.

Keywords: theory of vibrations, finite element method, forced transverse vibrations, straight beam.

C.3-6

YJIK 539.374. ; 620.178.3

. C. Jobposonvckuii, maructpant, kI 'TY umenn M. T. Kanamuuxosa (D. S. Dobrovolsky, Master’s
Degree Student, Kalashnikov ISTU)

Teopernyeckoe 000CHOBAHME METOIHKH OIEHKH TPEIIMHOCTOWKOCTH B YCJOBHSIX MEJIKHX H
riayooxkux tpemuH (Theoretical Substantiation of Methodology for Assessing the Fracture
Toughness in Shallow and Deep Cracks)

C yenvio meopemuueckoco 000CHOBAHUS IKCHEPUMEHMATLHOU MEMOOUKU NPEONONCEHbL COOMHOULe-
HUsL Ol ONPeOeNeHUss PACYeMHbIX U KPUMUYECKUX KOIDOUYUEHMO8 UHMEHCUBHOCTU HANPAICEHULL
(KHH) npu yucmom unu nonepeyHom uzeubax 8 yCcioeusax mpeuwjur npou3e01bHuIX pasmepos.

Relations for determining the stress intensity factors in pure and transversal bending specimens
with cracks of arbitrary sizes are proposed for theoretical substantiation of the experimental
method.

KarwueBbie cjioBa: Menkas ¥ NIyOoOKas TPEIUHbI, KOA((UITMEHTH HHTCHCUBHOCTH HAIPSDKEHHIM,
OLICHKH ITOTPEIIHOCTEM.

Keywords: shallow and deep cracks, stress intensity factor, evaluation of inaccuracy.

C.6-8

UDC 629.3.023

Ehab S. M. M. Soliman, Mechatronics Department, Egyptian Russian University (Exa6 C. M. M. Co-
numa, Kadenpa Mmexatponuku, Erunercko-Poccuiickuii yHuUBepcHUTeT)

Tamer A. El-Sayed, Mechanical Design Department, Faculty of Engineering, Mataria-Helwan Univer-
sity (Tamep A. Onv-Caeo, kadenpa MalIMHOCTPOSHUS, MHKEHEpHBIN (akynbTeT, YHHUBEepcuTeT Mara-
pun-XenyaH)



Soheir A. R. Naga, Mechanical Design Department, Faculty of Engineering, Mataria-Helwan University
(Coxep A.P. Haea, xadenpa MallIMHOCTPOESHUS, MHXXEHEPHBIH (aKysbTeT, Y HuBepcuteT Marapuu-XemyaH)
A New Approach to Design a Composite Material for Light Mono Leaf Spring Using FEA
(O HoBOM moOAX0/€e K MPOEKTHPOBAHMIO KOMIIO3MTHOI0 MaTepuaJa JJisl OTHOJHUCTOBOI peccopbl
C HCMOJIb30BAHHEM METO/Ia KOHEYHBIX 3JIEMEHTOB)

The present work is an attempt to design a mono leaf spring of light composite material. The spring
has the same stiffness and load capacity as that of a selected real conventional mono steel leaf spring.
A new approach of building and design leaf spring materials consisting of unidirectional E-
glass/epoxy composite (UEC) with variable fiber volume fractions is presented. The reinforcing fibers
in the polymeric spring matrix have been distributed according to the distribution of stress induced in
the leaf spring. Subsequently, an analysis with finite element analysis of the designed leaf springs un-
der bending has been done using ANSYS 14. The proposed models of composite mono leaf spring have
shown to be safe with the same stiffness and load capacity of steel conventional one with a reduction
in weight 57 % to 61.5 % over the conventional steel leaf spring.

Hccnedyemesi KoHcmpyKyust 00HOIUCIOBOU NIACMUHYAMOU Peccopbl U3 1e2K020 KOMNO3UMHO20
mamepuana. Peccopa umeem my dce dcecmrocms U HACPY30UHYIO CNOCOOHOCMb, YO NPOMOMUN, 8bl-
noaunenuvitl u3 cmanu. Ilpedcmasnen HOBbIL NOOX00 K NPOESKMUPOBAHUIO TUCTOBLIX PECcop, GbINOJ-
Hennvix uz mamepuara UEC (oOHoHanpasnenHvix 8010KOH antomobopocunukamuoeo cmekia E-glass
U SNOKCUOHO20 CBA3YIOWe20). Apmupyrowiue 8010KHA 8 NOIUMEPHOU Mampuye peccopsl ObLIU paAcno-
JIOJCEHbL 8 COOMBEMCMEUU C PACHPEOeleHUeM HANPANCEHUS, UHOYYUPYEMO20 6 NIACMUHYAMOl pec-
cope. Pacuem peccopbl npu uzeubHom HacpysceHuu Oblil GbINOIHEH C UCNONb308AHUEM MEeMOOd KOHe-
Hblx 2n1emenmos 6 cpede ANSYS 14. Ananusz nokasan, 4umo npeoiodCeHHas Mooeib KOMRO3UMHOL MO-
HOJIUCMOBOU Peccopbl UMeem MaKyr Hce HeCmKOCHb U HECYWy0 CNOCOOHOCMb, KAK Y AHAOSUYHOU
CMALHOU peccopbl, 0OHAKO NPU IMOM 00CmuUaemcs CHudcenue eeca 6 npeodenax 57...61,5 % no
CPABHEHUIO C 0ObIYHOU CIMATbHOU NIACIMUHYAMOU PeCCOpOU.

Keywords: mono leaf spring, composite material, stiffness, load capacity.

KiroueBble ¢j10Ba: OAHONKMCTOBAs IUIACTHHYATAS PECCOpa, KOMIMO3UTHBIA MaTepHall, KECTKOCTh,
HeCyIIasi CHOCOOHOCTb.

C.8-13

YK 629.113

P. A. Mycapckuii, TOKTOp TEXHHYECKHX Hayk, npodeccop, Hmxeroponckuii rocyjapcTBEHHbIN TeX-
Hudyecknii yauBepcutet umeHu P. E. AnekceeBa (R. A. Musarsky, DSc in Engineering, Professor, Niz-
hny Novgorod State Technical University n. a. R. E. Alekseev)

AHAMU3 W ONTUMM3ALMS XAPAKTEPUCTHK COMPOTHBJIEHUS THIPABIMYECKHX aAMOPTU3ATOPOB
(Analysis and Optimization of Resistance Characteristics of Hydraulic Shock Absorbers)

Paccmampusaromest pesyniomamul uCCie008aHull NO UBMEPEHUIO XAPAKMEPUCIUK CONPOMUBTEHUS.
2UOPABTUYECKUX AMOPMUZAMOPO8, ANNPOKCUMAYUU XAPAKMEPUCIUK, AHATU3Y GIUAHUA UX HA NIABHOCMb
X00a asmomoOuIs, ONMUMUZAYUU U BbISIGTEHUIO BO3MONCHOCMEN YIPAGTAEMbIX AMOPMU3AMOPOS.

The paper considers the results of studies on the measurement of resistance characteristics of hydraulic
shock absorbers, characteristics approximation, analysis of their influence on the smooth progress of the
vehicle, and identification of opportunities to optimize the controlled dampers.

KirueBbie ci0Ba: aMOpPTH3aTOp THAPABIMYECKHN, neMIIpUpOBaHUE, KOJICOAHUs, aHAIIN3, ONTH-
MU3AIIHS.

Keywords: hydraulic damper, damping action, oscillation, analysis, optimization.

C.13-16



YK 621.7/9+623.44
M. B. Bbatimemos, actiupant, Vx['TY umenn M. T. KanamnukoBa (M. V. Baimetov, Post-graduate,
Kalashnikov ISTU)
Biansinne nokpeiTuii Ha kKo3(ppuuuenT Tpenns ckoJibkeHus (The Effect of Coatings on the Slip
Factor)

IIpusedenvl pesynrbmamsl CPABHUMENbHO20 UCCIE008AHUSA KOIPDUYUEHMOE MPEHU CKONbIHCEHUS.
0J1 CMAU 8 3a8UCUMOCIU ON YUCHOMbL 00PAOOMKU U 8UOA NOKPLIMUSL NOBEPXHOCTI.

The article deals with the results of comparative study of slip factors for steel depending on the sur-
face finish class and the type of surface coating.

KuaroueBblie cioBa: ko3 puiMeHT TpeHus, 4ucToTa 00padOTKU, TOKPHITHE.

Keywords: slip factor, coating, surface finish class.

C.16-18

YK 621.833.6

M. H. Kapaxynos, TOKTOp TEXHUYECKHX HayK, qoueHT, Borkunckuil ¢punuan UxI'TY umenun M. T.
KanammaukoBa (M. N. Karakulov, DSc in Engineering, Associate Professor; Votkinsk branch of
Kalashnikov ISTU)

A. C. Menvnuros, Borkunckuii ¢puman VOkI['TY umenn M. T. Kanamnukosa (4. S. Melnikov, Vot-
kinsk branch of Kalashnikov ISTU)

A. O. Cabnun, crynent, Borkuackuit ¢puman kI TY umenn M. T. Kanamnukosa (4. E. Sablin, Student,
Votkinsk branch of Kalashnikov ISTU)

AHaU3 pe3yJbTATOB MOJEJTHPOBAHUS HANPSKEHHO-1e(OPMUPOBAHHOTO COCTOSIHHSI JJIeMeH
TOB ILIYH:KepHOro 3anemnsienus (Analysis of Simulation Results for the Stress-Strain State of
Elements of the Plunger Engagement)

Paccmompen memoo oyenku HanpaiceHHo-0ehopMuUpo8anHo20 cOCMOAHUA NIVHHCEPHO20 3aYENIeHUs.
C UCNONB308AHUEM Memo0a KOHeuHblXx diemenmos (MKD). [lpusooumcs uucienHvlil npumep peuieHus no-
CMABIEHHOU 3a0a4u OJisi ONbIMHO-NPOMBIULIEHHO20 00PA3YA U30e1Usi C NIYHICEPHOU nepeodayell.

The paper considers the method of estimation of the stress-strain state for a plunger engagement
using the finite element analysis (FEA). A numerical example is given for solving this task for pilot
samples of the product with a plunger gear.

KiroueBble ci10Ba: TUTyH)KEpHOE 3alleIUICHHE, HANPSHKECHHO-IE(POPMHPOBAHHOE COCTOSTHUE, METOT
KOHEYHBIX JIEMEHTOB.

Keywords: plunger transfer, stress-strain state, finite element method

C. 18-22

YK 62-231.1

A. B. Pomanos, actmpant, VxI['TY umenn M. T. KanmamnukoBa (4. V. Romanov, Post-graduate,
Kalashnikov ISTU)

JlnHaMu4YecKasi MOJeJIb MeXaTPOHHOT0 MOIYJ/Isi Ha 0a3e BEHTHJIBHOIO JIeKTPOJABUTaTEIsI U PO-
Juko-euHTOBOM nepenadyu (Dynamic Model of a Mechatronic Module on the Base of a Perma-
nent-Magnet Synchronous Motor and Rollercrew)

Ilpeocmasnena ounamuueckas Mooeib MeXampoHHO20 MOOYJISL HA DA3e BEHMUNbHO20 INeKMPOOBU-
eamejis, peMeHHOU U POIUKO-8UHMOBOU nepeday. Buibop cocmasa mexamponno2o mooyis 06ycioeieH
KAK 8bICOKUMU HAZPY30UHbIMU XAPAKMEPUCTNIUKAMU BEHMUTLHO20 O8USAMENS U POJIUKO-6UHIMOBOL Ne-
peodauu, max u CnoCOOHOCHbIO PeMEHHOU nepedauu K OeMn@UPOBAHUIO U CeANCUBAHUIO OUHAMUYe-
ckux Haepysok. Ilpeonosicennas mooens no3eosem onpedeiums 3a6UCUMOCHb NepeMewyeHust UCNO-
HUMENbHO20 OP2aHa OM NPUNONHCEHHO20 MOMEHMA.

A dynamic model of a mechatronic module on the base of a permanent-magnet synchronous motor,
a belt drive and a roller screw is presented. The choice of the mechatronic module structure is caused
by high-load characteristics of a permanent-magnet synchronous motor and a roller screw, as well as



the belt drive ability to damping and smoothing of dynamic loads. The proposed model allows to de-
termine the dependence of the actuator displacement on the applied torque.

KiroueBble cji0Ba: pOJMKO-BUHTOBAS Tepeaada, MEXaTPOHHBIA MOMYJIb, JHHAMHYECKAs MOJICIb,
yYpaBHEHHE JBIKCHHUSL.

Keywords: roller screw, mechatronic module, dynamic model, motion equation.

C.22-25

YK 351.82

C. A. Ilucapes, NOKTOp TEXHMUYECKHX HAYK, KaHIUIAT 3KOHOMHUYECKHX HayK, npodeccop, kI TY ume-
au M. T. Kanamnaukosa (S. 4. Pisarev, DSc in Engineering, PhD in Economics, Professor, Kalash-
nikov ISTU)

/. B. Yupkos, kanauaatr texaundeckux Hayk, kI TY umenn M. T. Kanammnukosa (D. V. Chirkov, PhD
in Engineering, Kalashnikov ISTU)

P. P. @apxemounos, acnupanm, WxI'TY umenn M. T. Kanamnukosa (R. R. Farkhetdinov, Post-
graduate, Kalashnikov ISTU)

K Bonpocy 000cHOBaHMSI TeXHHYECKHMX 3aJaHUH HAa pa3padoTKy HOBBIX 00pa3loOB CTPEJIKOBOIO
opy:kusi (About the Justification of Technical Assignment for the Development of New Models of
Small Arms)

C yuemom npumeneHus CUCMEMHOU MemoO0I02UU 0O0CHOBAHbI NHOOX0ObL K (POpMUPOBAHUIO MeX-
HU4eCKUx 3a0anuti Ha paspabomky HOBbIX 00PA3Y08 CIMPENKOBO20 OPYIICUsl, 8 YACMHOCIU 60e8bIX a6-
Mmomamos.

The paper grounds the approaches to formation of technical assignment for the development of new
models of small arms, particularly, assault rifles, with account of applying the system-based methodology.

KiwoueBble cjioBa: cucTemMa, METOIOJIOTHS, CTPEIKOBOE OpY)KHE, TOCyIapCTBEHHAasl MOJIUTHKA,
MOJIETIb, POTHO3UPOBAHUE, MOTPEOHOCTh, TEXHUYECKOE 3a/laHue, 00eBOI aBTOMAT.

Keywords: system, methodology, automatic small arms, state policy, model, technical assignment,
projection, assault rifle.

C.25-28

IKOHOMMUKA

YK 332.87

M. B. Pomanosa, maructpant, WxI'TY umenn M. T. Kanamnukosa (M. V. Romanova, Master’s De-
gree Student, Kalashnikov ISTU)

HMHHoBanMOHHOE IPUMeHEeHNe MeT010J10rHl X0cHH KaHpu pernoHajJbLHBIMH rocyAapcTBEeHHbIMHU
CTPYKTYPaMH B CTUMYJ/JIHPOBAHUN HHTEPECOB YACTHOr0 OM3HEeCa B AHTUKPU3UCHOM yNPaBJIeHUH
00beKTaAMH KWJINIIHOTO M Topoackoro xo3siictBa (An Innovative Adaptation of the Hoshin
Kanri Methodology by the Regional Government in Order to Promote Private Investments in
Accordance with the Crisis Management of Housing and Communal Services)

Paspabomanvl ocnoeuvie meponpusamusi npocpammvl AHMUKPUSUCHO2O VNPAGIEHUS HCUTUUHO-
KOMMYHANbHbIM XO3AUCMBOM Pe2UOHA HA OCHOBAHUU UCNONb308aHUsi Memoodonozuu Xocun Kaupu 6
CIMUMYIUPOBAHUU U COYeMAHUU UHMEPeCcOo8 20CYOapCmaa U Yacmuo2o buzneca.

The crisis management program for the regional sector of housing and communal services has been
worked out based on the Hoshin Kanri methodology and public-private partnership’s principles.

KaioueBbie ciioBa: rocynapctBeHHO-uacTHOe napTHepcetBo (IUIT), rocymapctBo, yacTHbI OM3HEC, Me-
tononorus XocuH Kanpy, X-MaTpuia, aHTUKPU3HCHOE YTIPABJICHUE, KWINITHO-KOMMYHAJIBHOE X03HCTBO
(OKKX).

Keywords: public-private partnership, government, private business, the Hoshin Kanri methodol-
ogy, X-matrix, crisis management, housing and communal services.

C.29-32



YK 331.1

P. A. I'anuaxmemos, NOKTOp SKOHOMHUYECKUX Hayk, npodeccop, x['TY nmenu M. T. Kanamnukosa
(R. A. Galiahmetov, Doctor of Economics, Professor, Kalashnikov ISTU)

B. A. Pyccxux, maructpant, xI'TY umenn M. T. Kanamnukosa (V. A. Russkikh, Master’s Degree
Student, Kalashnikov ISTU)

@®opMupoBaHHe KAJPOBOr0 NMOTEHIHAJA PEerHOHAa B YCJOBHAX YCKOPEHHOI0 Pa3BHUTHS Mpel-
NPUATHI BBICOKOTEeXHOJOrH4YHBIX oTpaciel (Formation of Personnel Potential of the Region at
the Advanced Development of High-Tech Enterprises)

Paccmampueaemces kadposwiti nomenyuan Kax snemMenm ynpaeieHus Kaopamu Ha npeonpusmusnx
8bICOKOMEXHON02UYHBIX ompaciell. [Ipoananusuposanvl Oanublie 0 npueme U 8blOBIMUU NEPCOHANA 8
OQHHBIX OMPACTIAX.

In this article the personnel potential is considered as an element of personnel administration at
enterprises of high-tech industries. Information on reception and leaving of the personnel in these in-
dustries is analyzed.

KiroueBble cjioBa: KaJpoOBbIi MOTEHIHAI, MPOMBIIUIEHHOCTh, BBICOKOTEXHOJOTHYHBIE OTPACIIH,
WHHOBALIMOHHAS AEATEILHOCTD, OTOOP M OLICHKA KaJpOB.

Keywords: personnel potential, industry, high-tech industries, innovative activity, selection and as-
sessment of personnel.

C.32-33

YK 330.322.16

M. B. Jlanunos, xanauaaT TeXHUYECKUX Hayk, HokTopaHT, WxkI'TY umenu M. T. KanamuukoBa
(M. V. Danilov, PhD in Engineering, DSc Applicant, Kalashnikov ISTU)

M. B. Jlebeoesa, maructpant, VxI'TY umenn M. T. KanamuaukoBa (M. V. Lebedeva, Master’s Degree
Student, Kalashnikov ISTU)

BHenpenne MHHOBAIMOHHBIX TEXHOJOTHH B CTPOUTENbHON oTpaciam Yamyprckoi PecnmyOiaukn
KaK (paKTOp MOBBIIIEHNSI MHBECTUIIMOHHOM NpuBJiekaTeabHOcTH pernona (Introduction of In-
novative Technologies in the Construction Industry as a Factor of Investment Appeal of Udmurt
Republic)

Ha cospemennom yposne pazsumusi cmpoumenvHot 0mpaciu noblUeHU KOHKYPEHMOCHOCOOHO-
cmu npeonpusmull cnocoocmsyrom paspabomka u eneopenue UHHOBAYUOHHBIX MAMEPUANO8 U MEXHO-
J102Ul.

Development and implementation of innovative materials and technologies improve the competi-
tiveness of enterprises at the present level of development of the construction industry.

KiroueBble cjioBa: GpakTopsl MHBECTHUIIMOHHOW MPUBIEKATEILHOCTH, CTPOUTENIBHBIE MaTEPHAIIBL,
MHHOBAI[MOHHO-MHBECTUIIMOHHBIN TPOEKT, WHHOBAIMOHHBIC TEXHOJOTHH, WHHOBAIIMOHHAS JIESATEIb-
HOCTb, TOCY/IaPCTBEHHO-4YaCTHOE MapTHEPCTBO.

Keywords: factors of investment attractiveness, building materials, innovative investment project,
innovative technology, innovative activities, concession agreement public-private partnership.

C.34-36

YK 336.72-021.388
B. B. Jlumeun, xaHIAIaT KOHOMHYECKUX HAyK, NOLEHT, /[OHEIKHMH HAauMOHAJIbHBIA YHUBEPCUTET
SKOHOMHUKH W TOproBiu umeHn Muxawna Tyran-bapanosckoro (V. V. Litvin, PhD in Economics, As-
sociate Professor, Donetsk National University of Economics and Trade named after Mykhayl Tugan-
Baranovskiy)
Ba3uc cOeperaTe/ibHOI cMcTeMbI: cOeperaTesibHble OTHOIIECHUS U MX CYLIIHOCTHbIE XapaKTepHCTH-
ku (Basis of Saving System: Savings Relations and Their Essential Characteristics)

Hccneoosana cywnocmv cOepecamenbHblX OMHOWEHUU KAK MHO20YPOBHEB020 KOMNIEKCd, 6
pamkax KOmopo20 6blOeNANMCA OpP2aHU3AYUOHHbIU, MEXHON02UYECKULl, COYUAIbHbIUL ACNeKmbl.



Packpvimul cywynocmuuvle xapakmepucmuxu coepecamenbHblX OMHOUEeHU, COCMABIAIOWUX 0a3uc
HAYyUuoHANbHOU cOepecamenbHOll CUCTEeMbl, YO NO380JIem 8blAGUMb 0BUNCYUUE CUbL U HANPAG-
JIeHUSL PA36UMUST CUCTEMbL, OCMBLCAUMb MHO202PAHHYIO PONb COepe2amebHblX OMHOUEHUL 8 80C-
nPoOU3800CMEEHHOM npoyecce U 0OOCHO8AMb NYMU UX COBEPUIEHCMBOBAHUA. Apeymenmuposan
me3uc, 4umo cbepezameibHvle OMHOULEHUSI HAXOOAM NPOABIEHUS HA 8CeX CMAOUsX Npoyecca 80c-
npouzsoocmea. Ha smoii ocnoge 060CcHO8aHbI HANPABIEHUA COBEPULEHCNEO8ANHUS ba3uca coepe-
2amenbHol CUCMeEMDb.

The essences of the saving relations as a multilevel complex in which the organizational, tech-
nological, and social aspects are allocated were examined. The essential characteristics of saving
relations forming the basis of a national saving system are revealed. It allows identifying the driv-
ing forces and the directions of the system development, to comprehend the many-sided role of
saving relations in the reproduction process and to define the ways of improving them. The thesis
that saving relations find their place at all stages of the reproduction process is proved. On this
basis the directions of the perfection of saving system basis are grounded.

KiaroueBble cjioBa: 6a3uc cOeperarebHOM CUCTEMBI, CYIITHOCTHBIC XapaKTEPUCTUKH cOeperareib-
HBIX OTHOIICHUH, CTaIMU BOCIIPOU3BOJICTBEHHOTO MPOIIECcca.

Keywords: basis of the saving system, essential characteristics of saving relations, stages of the re-
productive process.

C.36-39

YJIK 69:338(045)

11. E. Manoxun, xaununat texunueckux Hayk, VbxI'TY umenu M. T. Kanamnukosa (P. E. Manohin,
PhD in Engineering, Kalashnikov ISTU)

E. B. Kupunnosa, maructpaunt, xI'TY umenu M. T. Kanamnukosa (E. V. Kirillova, Master’s Degree
Student, Kalashnikov ISTU)

Puckn ¢unancupoBaHusi u BbisiBJeHHs Hed(pexkTuBHOCTH nporpammbl «JloctynHasi cpena» (Fi-
nancing Risks and Identification of Inefficiencies of the Program “Accessible Environment”)

Paccmampusaromesn sonpocul unancuposanus npoepammsl «Jocmynnas cpeoay, pucku QuHaH-
CUPOBAHUSL NPOZPAMMYBL, A MAKJiCe BblaslieHUe ee HedphekmusHocmu.

The article deals with financing issues of the program “Accessible Environment”, risks of this
program financing, and identification of this program inefficiency.

KiroueBble ¢j10Ba: pUCKU, MaIOMOOWIIBHBIE TPYIIIBI HACETICHUS, MHBAIH/bI, CollManbHas uHppa-
CTPYKTYypa, JOCTYyMHas cpeia, MaHayCc, OrpaHHYEHUE BO3MOXKHOCTEH, (PYHKINN KUZHEICSATEIbHOCTH,
HEed(PPEKTUBHOCTH POTPaAMMBI.

Keywords: risks, limited mobility people, disabled people, social infrastructure, accessible envi-
ronment, ramps, disabled function of life, program inefficiency.

C. 3941

YK 336.71 (045)

K. I'. Knosan, acnupant, VbxI'TY umenu M. T. Kanamnuukosa (K. G. Kloyan, Post-graduate, Kalash-
nikov ISTU)

Onenka 3¢ (peKTHBHOCTH roCyAapCcTBEHHOH NMPOrpaMMbl MO NMOJ/epPKKe 0AHKOBCKOI0 CEeKTOpa
JJIS pernoHaJIbHBIX 0aHKkoB Ha nmpumepe IIpuBoskckoro ¢genepaabHoro oxkpyra (Effectiveness
Assessment for the State Program on Supporting the Banking Sector for Regional Banks by the
Example of the Volga Federal District)

Paccmampusaemces npobnema s¢ppexmusrnocmu 0ist pe2uoHANbHBIX OAHKO8 NPOBOOUMOTL 20CyOap-
CMBOM npocpammsl dokanumanuzayuu oanxkosckozo cexmopa uepez ACB. Ilpusodumvie 00600bl 3a-
Kpenjienbl npeocmasienHbiMu Cmamucmudyeckumy oannvimu. Ilpeonaearomes nymu nogvluieHus 3¢-
GexmusHocmu nPoBoOUMOU NPOSPAMMUL.



This article discusses the problem of effectiveness of the state program of capitalization for the
banking sector through DIA with regard to regional banks. The arguments presented are substantiated
by statistical data. The ways of improving the effectiveness of the program are also offered.

KarwueBbie cioBa: 0aHKOBCKHUIT CEKTOp, Kanutanu3zanus yepe3 OD3, pernonanbpubie 6anku, [Ipu-
BOJDKCKHH (henepanbHbiii okpyT (I1DO).

Keywords: banking sector, capitalization through federal bounds, regional banks, Volga Federal
District (VFD).

C. 4243

YJIK 338.24

O. M. lllamanoea, KaHIUAAT 3KOHOMHYECKUX HayK, JoueHT, VkI'TY umenu M. T. Kanamnukosa
(0. M. Shatalova, PhD in Economics, Associate Professor, Kalashnikov ISTU)

O ¢yHKUHM COOTBETCTBHS B M3MepeHUH d(PPEeKTHUBHOCTH TEXHOJOrMYeCKHX MHHOBAIMII ¢ Ha-
YUYHBIX no3uui cucteMHoro noaxoaa (About the Correspondence Function in Assessing the Ef-
fectiveness of Technological Innovations from the Scientific Positions of the System Approach)

Ocsewaromes omoenbHble NOIONHCEHUS CUCEMHO20 NOOX00d K U3MEPEeHUI0 3hdhekmusnocmu u 603-
MOJCHOCIU UX NPUMEHEHUs 8 YNPAGIeHUU MeXHOI0SUYeCcKUMU uHHosayuamu. Ilpeonosceno ucnonvso-
BaHUE CUCTNEMbI HEYEeMKO20 JI02UHECKO20 8bl80OA 68 Peaiu3ayuu QYHKYUU COOMBEMCMBUSL MENCOY 0AHCU-
0aemvlmM pe3yibmamom UHHOBAYUU U Yele8blM Pe3yIbmamom, 00ecneuusaouum ycmoudueocms opaa-
HusayuonHou cucmemvl. Cihopmynuposar pso yciosutl npUMeHeHUs: MemoOudecKo20 annapama meopuu
HeuemKUx MHONCECME 8 UCCLe008aHUU IPDEKMUBHOCU MEXHOIOSULECKUX UHHOBAYUI.

The article deals with the main positions of the system approach to assessing the effectiveness and
possibilities of their applications in management of technological innovations. It proposes the use of a
fuzzy inference system in the realization of the function of correspondence between the expected re-
sults of innovation and the target results, providing the stability of the organization system. Certain
conditions for applying the methodical apparatus of the theory of fuzzy sets in the study of the techno-
logical innovation effectiveness have been formulated.

KiroueBble c10Ba: TEXHOJIOTHYECKUE UHHOBAINH, 3()PEKTUBHOCTD, CUCTEMHBIN MOAXO0, METOI0-
JIOTHS, YIIpaBIICHHE.

Keywords: technological innovation, effectiveness, system approach, methodology, management.

C.43-46

YK 331.87.629

0. H. Cmapyes, xanauaaT TEXHUUECKUX HAYK, JOIECHT, YeIsIOMHCKUI TOCYTapCTBEHHBIN YHUBEPCUTET
(Yu. N. Startsev, PhD in Engineering, Associate Professor, Chelyabinsk State University)
Kpannpuxanus, koMneTeHIMss 1 KOMIIETEHTHOCTh NEPCOHAIA KaK (akTopsl 3(pdeKTHBHOCTH NPO-
u3BojacTBa (Personnel Qualification, Competence and Expertise as Factors of Production Efficiency)

U3yuena npobrema 3amscueanuusi CpoK08 0C8OECHUsL HOBO20 0OOPYO0BAHUS U MEXHON02ULL, KOMOpas
8Cé bosee meuiaem OBUNCEHUIO NPEONPUAMUSA NO UHHOBAYUOHHOMY Nymu pazeumus. M3 obweil npo-
Oemul gvloenena noonpoobiemMa HedoOCmamoyHOCmuy NOO20MOBKU NePCOHANd — HU3KULL YPOBEHb €20
KomnemeHyuu u komnemenmuocmu. Ilpedcmasnena noeuveckas mooenb, NO360AAOWASL YCMAHOBUMb
CB513b YKAZAHHBIX NPOYECCO8 C IPHEKMUBHOCIBIO NPOUZBOOCMEA.

The problem of delays in mastering the new equipment and technologies, interfering more and
more in innovative development of enterprises has been studied. The sub-problem has been singled out
of the general problem — it is the lack of personnel training, that is, the low level of personnel compe-
tence and expertise. A logical model has been presented that allows correlating these processes with
the production efficiency.

KuroueBrble ciioBa: 3aTsSruBaHue CPOKOB OCBOEHUSI 000pyAOBaHNUs, KBAIM(UKALIMSL, KOMIIETEHIUS,
KOMIIETEHTHOCTb, 3(PEKTHBHOCTh TPOU3BOJICTBA.

Keywords: delay in mastering the new equipment, qualification, competence, expertise, efficiency.

C. 4649



IJIEKTPOHUKA, UBSMEPUTEJIbHAA TEXHUKA,
PAJMOTEXHUKA U CBA3b

YJIK 004.93, 004.85

A. C. Meunumounos, actiupant, UxI'TY umenn M. T. KamamnukoBa (4. S. Menlitdinov, Post-
graduate, Kalashnikov ISTU)

A. B. Kopobetinuxos, xaununat texuudeckux Hayk, VOk['TY umenn M. T. Kanammnwkosa (4. V.
Korobeynikov, PhD in Engineering, Kalashnikov ISTU)

. FO. Hsawkun, maructpanT, VX[ TY numenu M. T. Kanamnukosa (D. Yu. Ivashkin, Master’s Degree
Student, Kalashnikov ISTU)

O030p cocTosiHMS HCCAeAOBAHUH MO ajaroputMam aHajau3a aputmuii (Review of the Current
State of Researches on Arrhythmias Analysis Algorithms)

Ilpousseden 0030p cOBPEeMEHHO20 COCMOAHUA UCCIEO08AHUL NO AHAIU3Y CEPOEYHBIX APUMMULL.
Paccmompenvt paznuunvie aneopummvl 0OHAPYHCEHUS U KIACCUDUKAYUU APUMMULL KAK OMmedeCcmEeH-
HbIX, MaK u sapyoexcuvlx asmopos. Coenran 6vl600 0 HeOOXOOUMOCMU UCNOL30BAHUS 00YUAeMOU
cucmembvl pacno3HABAHUSI.

A review of the current state of researches on the cardiac arrhythmias analysis is produced. Vari-
ous algorithms of arrhythmias detection and classification of Russian and foreign authors are dis-
cussed. The conclusion is made about the necessity of using a trained recognition system.

KawueBble cjioBa: ceplIcYHbIC apUTMUH, AJITOPUTM, 0030p HCCIICTOBAHUN.

Keywords: arrhythmia, algorithm, researches review.

C.50-54

YK 621.317.3

10. I'. I[loOKkun, NOKTOp TEXHHUUYECKUX HayK, mpodeccop, CapamyIbCKuil MOJTUTEXHUUYECKUH HHCTUTYT
(pumman) UxkI'TY mmenm M. T. KamamnukoBa (Yu. G. Podkin, DSc in Engineering, Professor,
Sarapul Polytechnic Institute (branch) of Kalashnikov ISTU)

T. I'" Yukypos, KaHAMAT TEXHUYECKUX HAYyK, JOLEHT, CapanyibCKUil MOJIUTEXHUYECKUH MHCTUTYT
(pumman) UxI'TY umenn M. T. KanamnukoBa (7. G. Chikurov, PhD in Engineering, Associate Pro-
fessor, Sarapul Polytechnic Institute (branch) of Kalashnikov ISTU)

AHaJIM3 BJIMSIHMS TEePeHANPSKEHUH HAa XapaKTePUCTHKH cylnepkoHaeHcaTopoB (Analysis of
Overvoltage Influence on Super Capacitor Characteristics)

Paspabomana memoouxka u npogedeHvl uUCCIe008aHUA XAPAKMEPUCMUK U NApAMEmpos cynep-
konoencamopog (CK) emxocmvro 0o 10 @ unomunanvueim uanpsicenuem 2,5 B 6 npedenvhvix
IKCNIYamayuoHHvlx pedicumax. Ycmanosneno, umo CK ewvloepoicusarom 3apsaonvie moxu 0o 50 A,
NOCMOsIHHbIE HanpsdiceHus 00 4 B, umnynbcol Hanpsscenus oeyucekyHOHoU oaumenvHocmu 00 5 B Oe3
CYWecmeenHo20 usMeHeHus napamempos. Bospacmanue s3apsonozo nanpsicerust 00 4,25 B npusooum k
HeoOpamuUMOMy CHUNCEHUIO eMKOCMU U VBeIUHEeHUI0 IKBUBANIEHMHO20 NOCIe008aMeNbHO20 CONPO-
mueneHusi u moka ymeuku. Ilpoboii nacmynaem npu manpsxcenusx 5,6 = 0,1 B. Ilonyyennvie pesyno-
Mamvl CO2NACYIOMCAL C U3BECTMHBIMU OAGHHBIMU U OMKPBIBAIOM 803MOXMCHOCMU HOBbIX npumereruli CK.

The technique is developed and researches are conducted on characteristics and parameters of su-
per capacitors (SC) with capacity up to 10 F and with nominal voltage of 2,5 V in the limit operational
modes. It is established that SC maintain charging currents to 50 A, permanent voltage to 4 V, im-
pulses of voltage of a second duration to 5 V without essential change of parameters. Increase of a
charge voltage to 4,25 V leads to irreversible decrease in capacity and increase in equivalent series
resistance and leak current. Breakdown comes at voltage of 5,6+0,1 V. The received results are coor-
dinated with known data and they give the potential of new applications of SC.

KuaroueBble cioBa: CynepKOHIEHCATOp, MOHUCTOP, OBOMHOW AJIEKTPUYECKUUH CIIOH, 3apsIHO-
pas3psiiHas XapaKTepUCTHKA, CaMOpPa3psl, IepeHaNpsKEHUE.

Keywords: super capacitor, ionistor, electric double layer capacitor, charge-discharge characteris-
tics, self-discharge, overvoltage

C. 54-58



YIIPABJIEHUE, BBIYNCJIMTEJIbHAS TEXHUKA 1 THPOPMATHKA

YK 504.45

B. I'. Hcakos, nokTop TeXxHUUECKHUX HayK, podeccop, Mk TY umenn M. T. Kanamnukosa (V. G. Isakov,
DSc in Engineering, Professor, Kalashnikov ISTU)

. C. Illonomapes, acupant, UxI'TY umenn M. T. Kanamuukosa (D. S. Ponomarev, Post-graduate,
Kalashnikov ISTU)

MartemaTu4eckasi MOJeJIb OINpee/ieHus] KOHIEHTPAalluM FeoCMHHAa B NMHUThbeBoil Boge (Mathe-
matical Model of Determining the Concentration of Geosmin in Drinking Water)

Ilpobnema oezo0opayuu numvegoti 8600bl 015 2opooda Hocescka nossunace 6 2003 200y u 00 cux
nop A61semcsi e peuweHHoll. Paccmampusaemces npumenerue HeUpoHHOU cemu U paspadomra mooenu
Ha ee 0CHOGe 011 ONMUMUZAYUU NPOYECCA OYUCKU NUMbEBOU 800bl OM 2e0CMUHA no oanHvim MYITI
«Hxceoookanany.

The problem of drinking water is one of the pressing issues of our time. For Izhevsk, this problem
appeared in 2003 and is not still solved. The article discusses the use of neural networks and devel-
opment of a model based on it to optimize the purification of drinking water by geosmin according to
“Izhvodokanal .

KawueBble cjioBa: 1€3010palyisi, TCOCMIH, HEUPOHHAs CETh, MAaTEMAaTHIECKast MOJIEIb.

Keywords: deodorization, geosmin, neural network, mathematical model.
C. 59-60

YK 004.85

IO. B. Hukonaesa, acnupant, UxI'TY umenu M. T. Kanamnukosa (Yu. V. Nikolaeva, Post-graduate,
Kalashnikov ISTU)

MaTtemaTu4eckasi HOCTAHOBKA 3aa4i 00yYeHHs] MHOTOCJIOWHOI0 MepiuenTPoHa ¢ TOYKH 3PeHus
kJaccnueckoil ontumuszanuu (Mathematical Statement of the Problem of Multilayer Perceptron
Training from Classical Optimization Point of View)

Paccmampusaemcs mamemamuueckas nocmanogka 3adaqu o0yuenus HetiponHol cemu. Onucan aib-
MEPHAMUBHBII 8APUAHN 00YUEHUS MHO2OCIOUHO20 NEPYENMPOHA HA OCHOBE KIACCUYECKUX Memo0o8 ON-
mumuzayuu, ceedeHue 3a0aqu 00yYeHust K OUCKPemHOU TUHEUHOU 3a0a4e ONMUMAaIbHO20 YAPAGIeHUSL.

The paper considers the mathematical statement of the problem of neural network training. It de-
scribes an alternative version of the multi-layer perceptron learning based on classical optimization
methods, and reduction of the learning problem to discrete linear optimal control problem.

KuaroueBble ci1oBa: HEHPOHHASA CETh, MHOTOCIIOMHBIN MEPLENTPOH, ONTUMAIBHOE YIIPaBJICHHUE.

Keywords: neural network, multilayer perceptron, optimal control.
C. 60-63

YJIK 004.89
E. A. Cyukosa, acniupant, VIx['TY umenn M. T. KanamnukoBa (E. A. Suchkova, Post-graduate,
Kalashnikov ISTU)
AHaJIM3 KOHKYPCHBIX 3aKYNOK C NpUMeHeHHeM MeToaoB kiacrepusanmuu (Competitive Pro-
curement Analysis with Using Clustering Methods)

Cmambs nocéswWeHa u3yueHur0 COBPEMEHH020 COCMOSHUS PbIHKA KOHKYPCHBIX 3aKYNOK C UCNOIb30-
8aHUeM MemoO08 KNacmepuzayuu.

The paper is devoted to research of competitive procurement current state with using clustering
methods.

KiarueBbie cjioBa: ayKIIMOH, KOHKYPC, 3aKyTKH, KJIACTEPHBIH aHAIIU3.

Keywords: auction, competition, procurement, cluster analysis.

C. 63-65



YK 378.147

A. A. Osuunnukog, acnupant, [lepMcknii HalMOHAIBHBINA UCCIEN0BATENbCKAN MTOJIUTEXHUYECKUNA YHU-
Bepcutet (4. A. Ovchinnikov, Post-graduate, Perm National Research Polytechnic University)

M. B. I'umman, 1oxkTop PU3NKO-MaTeMaTHYECKUX HayK, rnpodeccop, [lepMckuil HalMoOHANBHBIN Hccie-
JIOBaTEIILCKUH TMomTexXHuueckuii yausepcuretT (M. B. Gitman, DSc (Physics and Mathematics), Pro-
fessor, Perm National Research Polytechnic University)

ABTOMATH3MPOBAHHASI CHCTeMA OLEHKH YPOBHSI C()OPMHPOBAHHOCTH 3asIBJIEHHBIX KOMIIETEH-
M cTyaeHTa TexHn4ueckoro By3a (Automated System of Assessing the Competency Level of
Students of Technical University)

Paccmampusaemces 00un uz nooxo006 Kk oyeHUSaHUIO pe3yibmamos 00pa308anusi Ha OCHOBAHUU
KOMIEMeHMHOCMHO20 nooxooa. Ilepexod Kk Komnemenyusm cesa3aH o CMEHOU napaouembl 8bicuie-
20 npogeccuonarvrozo obpasosanus — nepexoo om 3YVHoeckou (3nanus, ymeHus, Ha8vbiku) oopa-
306amenbHOU MOOeau 8 CMOPOHY NPAKMUKOHANDABIEHHOCMU COBPEMEHHO20 00VUeHus, m. e. K
mpuaode 3YB (3nanus, ymenus, eradenus). B pabome paccmampusaemcs Memoouka oyeHu8anusl
VPOBHS CHOPMUPOBAHHOCMU KOMNEMEeHYUU CmMyOeHma HA 6ceX dManax 0c80eHusi oopazoeamens-
HOU NPO2PAMMbl, NPU IMOM HPOYECC 0CEOEHUS KOMNOHEHM KOMNEeMmeHYuyu ONUCbIBAemcs KPUGbIMU
Hayuenusi. Ha ocnosanuu 0annoi memoouxu Ovlia paspabomana agmomamusupo8anHas uHgop-
MAayuoHHas cucmema, npedoCcmasiauas 603MOHCHOCMb XPAHEHUSA 6cell He0OX00UMOU uHGopma-
Yuu u npou3eedeHUsl pacuemos, N0380JAI0OUWUX OYEHUMb YPOBEeHb 0CBOEHUsL 00PA308aMeNbHOU NPO-
2paMMbl.

The present work deals with one of approaches to assessing the education results on the basis of
competence approach. Change-over to the competencies is related to the change of the higher educa-
tion paradigm - the transition from KSA - trine educational model (Knowledge, Skills, and Abilities) to
practice-oriented modern education trine (Knowledge, Skills and Competences). The following work
presents the technique of estimation of the student's competence formation at all stages of an educa-
tional program understanding and the process of competence component receiving is described by
means of learning curves. With reference to this methodology, an automated information system has
been developed. The system allows to store all the necessary information and to make calculations
that make it possible to assess the level of the educational program understanding.

KuroueBble ¢j10Ba: KOMIETEHIIMS BHITYCKHUKA, KpUBasi HaydeHus, Tpraaa 3Y B, cpenctsa KOHTPOIISL.

Keywords: competence of a graduate, learning curve, KSC - trine, means of control.

C. 65-68

YK 004.912; 004.822

M. H. Mokpoycos, xkannunat texunieckux Hayk, VDKI'TY umenn M. T. Kanamnukosa (M. N. Mokrou-
sov, PhD in Engineering, Kalashnikov ISTU)

ABTOMATHYECKOE ceMaHTH4YecKoe ped)epupoBaHNe TEXHHYECKHX TEKCTOB HAa OCHOBE MparMaTu-
yeckoil ceMaHTHUYecKoil Moaesin (Automatic Semantic Summarization of Technical Texts on the
Basis of a Pragmatic Semantic Model)

IIpeocmasnena eunomesa 0 NpUMeHeHUU NPAMAMUYECKOU CEMAHMUYECKOU MOoOeau meKcma, no-
CMPOEHHOU HA OCHOBE NIEKC-CPAMMAMUKY, OJis AGMOMAmMu3ayuu pehepuposanus HAY4HO-MexHU-
yeckux mekcmos. Ilpugoosames npumep npazmamuyeckoli cemManmuyeckol Mooeau mekcma u aneo-
pumm eenepayuu pepepama no Hetl.

The article presents a hypothesis about the application of the pragmatic semantic text model that is
based on the Plex-grammars to automatic summarization of scientific-technical texts. An example of
the pragmatic semantic model of the text is given, and the summary generation algorithm is described.

KiroueBble c10Ba: ceMaHTHYECKasl CETh, MparMaTuka, aBTOMaTH4IeCKoe pedepupoBaHUe, aHATU3
TEKCTa, TUIEKC-TPaMMaTHKa.

Keywords: natural language processing, semantic network, pragmatics, automatic summarization,
plex-grammar.
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MATEMATHKA

YK 532.529, 519.63

M. M. I'opoxos, TOKTOp (pu3MKO-MaTeMaTHuecKuX Hayk, rnpodeccop, kI TY nmenn M. T. Kanam-
HukoBa (M. M. Gorokhov, DSc (Physics and Mathematics), Professor, Kalashnikov ISTU)

A. B. Kopenanog, kaunuaatr Qpu3auko-mareMatndeckux Hayk, goueHT, Vk['TY umenn M. T. Kanam-
HukoBa» (A. V. Korepanov, PhD (Physics and Mathematics), Associate Professor, Kalashnikov ISTU)
B. A. Teneneg, NoKTOp U3MKO-MaTeMaTHYECKUX Hayk, mpodeccop, kI TY umenn M. T. Kanamrau-
koBa (V. A. Tenenev, DSc (Physics and Mathematics), Professor, Kalashnikov ISTU)

YucieHHoe pelieHHe TPeXMEPHON 3a1a4d 00 0CAKIE€HUH YACTHUI[ B YCJIOBHUSX JeHCTBUS MAaCCO-
Boii cuiibl (Numerical Method for Solving 3D Equations of Particle Settling Processes with Af-
fecting Mass Force)

IIpugoosamcs onucanue mamemamuyecKol Mooeiu NPpoyecco8 0CaNCOeHUs Yacmuy 8 KpUusoiuHel-
HOUL cucmeme KOOPOUHAam, 0COOEHHOCMU YUCTEHHO20 Memood peueHus YPasHe Ul 8 YClo8UsIX Oeticm-
851 MACCOBOLL CULL U 2PAHUYHBLE YCI08USL OISl peulaeMol CUCeMbl YPAGHEHUII.

The paper represents a description of the mathematical model in curvilinear coordinates for parti-
cle settling processes, features of numerical method for solving flow equations with affecting mass
force, and boundary conditions for the solved system of equations.

KuaroueBble cioBa: MaremMaTHuecKas MOJEIb, OCaXJICHUE YACTHULl, YUCICHHBIA METOJ| pelIeHHUS,
MaccoBasi CHJIa.

Keywords: mathematical model, particle settling, numerical method, mass force.

C. 73-75

YK 519.63:629.7

O. B. Muwenxosa, kanaunat Gu3nKo-MaTeMaTndeckux Hayk, AoteHt, VbxI' TY nmenn M. T. Kananrauko-
Ba (O. V. Mishchenkova, PhD (Physics and Mathematics), Associate Professor, Kalashnikov ISTU)
MaremMaTHYeCKHe MOJIeJIM KAaK 3a/a4H BbIOOpPA NMPH NMPOEKTHPOBAHNHU 00beKTOB TeXHUKH. Dop-
myJupoBka 3aaau (Mathematical Models as Choice Problems at Designing of Engineering Ob-
jects. Statement of Problems)

Paccmampusaromes ecmpeuarowjuecs 6 mexuuke 3a0ayu, peuieHue KOmopbix Moxcem Oblmy YCmMaHos-
JIEHO 8b100POM U3 umerowuxcs aromepHamus. Ilpueoodsmes npumepvl NOOOOHBIX NOCMAHOBOK HA 3A0AYAX
BHewH el U 6HYympeHHell OaNIUCIUKY, HeCmayuoOHapHoU CKOPOCMU 20peHusi meepooco monausa. Pac-
CMOmMpPenHble 3a0adu POPMYIUPYIOMCI KAK 3a0aUU MAMeMamuyecKoeo npocpamMmupo8aHus.

The paper considers the problems faced in engineering, which can be solved by choosing from
available alternatives. These statements are demonstrated by examples of problems related to external
and internal ballistics, and non-stationary speed of solid fuel burning. The considered problems are
stated as problems of mathematical programming.

KarwueBble cjioBa: pakeTHBIN JBHUraTesb, BEIOOP, MOACTHUPOBAHUE, MATEMATHYECKOE IPOTPaMMHU-
poBaHUe.

Keywords: rocket engine, choice, modeling, mathematical programming.

C.75-79

HHEJAT'OI'MKA U IICUXO0JIOI'UsA

YK 377.0

O. B. JIobumosa, TOKTOp TieNarornieckux Hayk, VkeBckasi rocy1apcTBEHHas CEITbCKOX03sICTBEHHAS
akagemus (O. V. Lyubimova, Doctor of Education, Izhevsk State Agricultural Academy)

Ouenka 0011ell KOMIIETEHTHOCTH BBIMNYCKHUKA U MPenoJaBaTeis By3a HA OCHOBe KBAJIMMeTPHU-
yeckoro moaxoaa (Assessment of the General Competence of a University Graduate and a
Teacher on the Basis of Qualimetric Approach)



IIpeonoosicen no0xo0 K oyenke odOWell KOMIEMEHMHOCMU 00YUAOWUXCSL C UCNONIb308AHUEM Mame-
MAMuUYecKo20 annapama u Memooa aHKemuposanus, no36oaouull boiee 00beKmMuU8HoO OYeHUMs ypo-
8eHb NOO2OMOBKU BbINYCKHUKA U CMENeHb NPOpecCUOHANU3MAa npenodasamers 8y3d.

The approach is proposed to the assessment of the general competence of the students using the
mathematical apparatus and the method of questioning that allows assessing the level of training of
graduates and the degree of professionalism of University teachers more objectively.

KiroueBble cj10Ba: Ka4eCTBO KOMIICTCHTHOCTH BBIITYCKHUKA By3a, TapaMeTPhl KOMITETESHITUH, KJ1ac-
CU(PHUKATOP HOPMATUBHBIX KOMITCTCHIIUH.

Keywords: quality of competence of a University graduate, parameters of competences, normative
competences classifier.

C. 80-82

YK 378.1+331.5
A. A. I'apees, actiupanTt, kI TY numenn M. T. Kanamaukosa (4. A. Gareyev, Post-graduate, Kalash-
nikov ISTU)
H3ydenne aHIJIHMIICKOro si3bIKa KaK He00X0auMoe ycJoBHe st ()OPMHPOBAHHS KOHKYPEHTO-
crnoco0HocTH 0akasaBpoB npogeccuonaabuoro odyuenust (The Role of Professionally-Oriented
Foreign Language Training in Developing Vocational Education Teachers’ Competitiveness)
3ampazuseaemcs npobrema popmuposanus KOHKYPeHmocnocobHocmu 6aKaiagpa npogeccuoraib-
HO020 00yYeHUsl Ha (hedepanbHOM U PeCUOHANIbHOM PbIHKAX mpyod. Paccmompenst 603moicHOCMU, KO-
MOpbIMU MOdCem 001a0ams nedazoz, 8 00CMAmMoO4HOU Mepe 81aderowull aHeIuUcKum a3vikom. Kpome
Mo20, NOO4EePKUBAECSl HeOOX0OUMOCHb U3YHUEHUS AHSTUTICKO20 A3bIKA COBPEMEHHbIM CReYUAIUCTIOM,
8 yacmHocmu, 8 cgpepe npoGeccuoHaIbLHO20 00VUeHUs, A MaKiHce NOOHUMaemcs npodiema npogec-
CUOHATILHO PUEHMUPOBAHHOU UHOAZBIYHOU NOO2OMOBKU 8 (YOPMUPOBAHUU KOHKYPEHMOCNOCOOHOCTU
npenooasameis.

The article discusses the problem of developing vocational teachers’ competitiveness at regional
and national levels. It describes the range of opportunities for a teacher, who knows English well
enough. Moreover it is shown how necessary English language is for modern specialists, particularly
in the field of vocational training. The paper also raises the problem of professionally-oriented foreign
language training for teacher’s competitiveness.

KiaroueBble cjioBa: aHIIIMHACKUH SI3BIK, IPOPECCHOHATHPHO OPHEHTUPOBAHHAS WHOS3BIYHAS TTOATO-
TOBKA, TIe1aror NpoeCCHOHATBLHOT0 00y4YeHHS, KOHKYPEHTOCTIOCOOHOCTD, PHIHOK TPy, OTPOC.

Keywords: English, professionally-oriented foreign language training, vocational education
teacher, competitiveness, labor market, survey.

C. 82-84

YK 378.14

T. A. Poovieuna, xKannuaaT MeJarornyeckKux HaykK, MOIEHT, MkeBckas rocygapcTBeHHAs! CEITbCKOXO-
ssiicTBeHHas akanemus (7. A. Rodigina, PhD in Education, Assistant Professor, Izhevsk State Agricul-
tural Academy)

I M. benosa, xanguaat IeJarorndyeckux Hayk, MkxeBckas rocyapCTBEHHasl CEIbCKOXO035MCTBEHHAs
akagemusi (G. M. Belova, PhD in Education, Izhevsk State Agricultural Academy)
KBaiumeTpuyeckuii moaxoa K onpeaeeHuI0 CTPYKTYPbI Te3aypyca HanpaBjieHUsl MOATOTOBKH
«Arpounxenepus» (Qualimetric Approach to Defining the Structure of the Thesaurusin the
Area of Agricultural Engineering Training)

IIpeonoorcena keanumempuiecku 0O0CHOBAHHAS MEMOOUKA NOCMPOEHUsI Me3aypyca KOMNemeHyutl
npu onpeoeneHuu co0epiIcamenbHol 00aAacmuy mecmos 0iisi OYeHKU copMUpo8aHHocmu npogheccuo-
HAbHBIX KOMnemeHYyull OaKauiaspos no HanpasIeHuo N0020MosKU « Aepounicenepusy.

The paper proposed a qualimetrially proved method of developing a competence thesaurus when
determining the content area of tests to evaluate the formation of professional competence for bache-
lors in “Agricultural engineering” training.



KiroueBble cji0Ba: TMarHOCTHKA, KOMITETCHIINH, KBAIMMETPHS, TE€3ayPyC, ATTECTAIMOHHBIC TECTHI.
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H. H. H3mecmvesa, kanauaaT GuiIocoPpckux HayK, JoueHT, CaparmyibCKUid MOTUTEXHUUECKUI HHCTH-
TyT (prwman) VbxI'TY umenun M. T. Kanamaukosa (N. N. Izmestyeva, PhD in Philosophy, Associate
Professor, Sarapul Polytechnic Institute (branch) of Kalashnikov ISTU)

KimnnoBoe co3Hanue u o0pa3oBare/ibHble TeXHOJI0TruM: K mocrtaHoBke npodsjaembl (Clip Con-
sciousness and Educational Technologies: to the Statement of the Problem)

IIpeocmaenen onvim yuacmust € OUCKYCCUU RO NPOOIeMAM Ppoccutickoeo obpaszosanus. Ilpeomemom
@unocogcrou peghnexcuu asusiemcs OUACHOCIMUKA COBPEMEHHO20 COCHOSHUS UCMOPUYECKO20 CO3HA-
HUSL C Yenbl0 NOUCKA PeuleHUst NPOOIeM, CE8A3AHHbIX C BHEOPEHUEM UHPOPMAYUOHHBIX MEXHOLO2UU 6
0bpa3zosamenvHblill npoyecc.

The article describes the experience of participating in the discussion on problems of modern Russian
education. The object of philosophical reflection is the diagnostics of the modern historical consciousness
to solve the problems related to the inculcation of information technologies in the educational process.

KiroueBble cjioBa: HCTOPUUECKOE CO3HAHME, KIIUIIOBOE CO3HAHUE, MHPOPMALIMOHHBIE TEXHOJIOTHH,
po0eMbl 00pa30BaHus, KyJIbTypHAs TPATUITH.

Keywords: historical consciousness, clip consciousness, information technology, educational prob-
lems, cultural tradition.

C. 87-90

YK 681.32.06:518.5

H. B. I'onybesa, kannuiaT TEXHUYECKUX HAYK, TOLEHT, OMCKUI rOCyJapCTBEHHbIN YHUBEPCUTET IyTel
coobmienus (N. V. Golubeva, PhD in Engineering, Associate Professor, Omsk State Transport University)
MaTtemaTH4ecKoe MO/IeJIMPOBaHUE — 0a30BbIi MHCTPYMEHT HCCJIe0BAHUS TeXHHYECKHX HAYK:
HHKEHePHbIe KaJApbl 151 MHHOBAIMOHHON 3koHOMUKH (Mathematical Modeling — Base Instru-
ment of Research in Technical Sciences: Engineering Staff for Innovative Economy)

Braoenue 6azo6bim HayuHbim MemoOoOM UCCIe008aHUS U NPOESKMUPOBAHUSL MEXHUYECKUX CUCTIEM U
npoyecco8 — Mamemamuyeckum MoOeIuposanuem — AGNAemcs 0OHOU U3 BANCHEUUUX COCMABIAIOUUX
UHHOBAYUOHHO20 UHIICEHEePHO20 0Opaszosanus. Mamemamuyeckoe mooeruposanue npeodocmagisem
UHDICEHEPY, YUEHOMY MOWHBII apCeHal CPeOCm8 U Memooo8 0Jis peuleHus npopheccUOHATbHbIX 3a0at.

KiroueBble cjioBa: HHKXCHEPHBIE KaJlpbl, MATEMATHIECKOE MOJICITMPOBAHNE CHCTEM U TPOIIECCOB,
HaYYHbIC ¥ WH)KCHEPHBIC 331a4, TEXHUYECKUE HAYKH, MATEMaTHYCCKHI amapar, aHau3.

Possession of a basic scientific method of research and engineering of technical systems and proc-
esses — mathematical modeling — is one of the most important components of innovative engineering
education. A mathematical modeling provides an engineer and a scientist with the powerful arsenal of
means and methods for the solution of professional tasks.

Keywords: engineering staff, mathematical modeling of systems and processes, scientific and en-
gineering tasks, technical sciences, mathematical apparatus, analysis.
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UDC 802.0 (045)

N. A. Barmina, PhD in Engineering, Kalashnikov ISTU (H. A. Papmuna, kaHIuaaT TEXHUYECKUX Ha-
yk, bk['TY umenu M. T. Kanantaukosa)

M. Yu. Karelina, DSc in Education, Professor, Moscow Automobile and Road Construction State
Technical University (MADI) (M. FO. Kapenuna, NOKTOp TeJarorndeckux Hayk, mpodeccop, Moc-
KOBCKHMI aBTOMOOMIIbHO-I0POKHBIN TOCYJapCTBEHHBIN TexHn4ueckuil yuusepcutet (MAJIN))



E. G. Krylov, PhD in Engineering, Associate Professor, Kalashnikov ISTU (3. I". Kpwsiio6, kanaunat
TEXHUYECKUX HaykK, noueHT, k[ TY umenu M. T. Kanamraukosa)

Machine and Mechanism Science (MMS) Study in Russian Universities: Communicative Aspect
(IIpenonaBanue Teopur MamuH U MexaHu3mMoB (TMM) B poccuiickux By3ax: KOMMYHUKATHB-
HbI aCMeKT)

The paper covers the period of the last 20 year experience of studying MMS in Russian universities
with regard to modern demands to mechanical engineers. Attention is paid to integrated teaching in
English and terminology aspects. Examples of successful cooperation with European universities are
presented.

Paccmampusaemcsa 0saoyamunemnuil onvim npenooasanus TMM 6 poccutickux 6y3ax 6 KOHMeK-
cme mpe608aHull, NPeovABIAEMbIX K COBPEMEHHOMY UHdCEeHepy Ha puiHKe mpyoa. OmoenvHo pac-
CMAMPUBAIOMCs: UHMESPAMUBHOE 0DYUeHUe UHHCEHEPOS-MEXAHUKO8 HA AH2TUNUCKOM sA3blKe, BKI04as
oOyuenue UHOAZBIYHOU NPOogeccuoHanbHoU mepmunonocuu. Ilpedocmasnenvl npumepwvl yYCheuHo2o co-
MPYOHUYECMBA C e8PONEUCKUMU YHUBEPCUMEMAMU.

Keywords: MMS education, teaching practice, integrated teaching, SIOMMS, bilingual education.

KaroueBble cioBa: o0yuenue TMM, oOydeHnue, nHTErpaTUBHOE 00y4YeHHE, OMIIMHTBAIBHOE 00Y-
YEeHHUE, MEXKTYHAPOIHbIE CTyIeHYeCKHe onumnuazsl no TMM.
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H. I'. liokuna, I'na3oBckuil HHXEHEPHO-d3KOHOMUYECKUH MHCTUTYT (pmmman) kI TY umenn M. T.
Kamamuukosa (N. G. Dyukina, Glazov Engineering and Economics Institute (branch) of Kalashnikov
ISTU)

A. C. Kazapuros, TOKTOp Tenarormdeckux Hayk, nmpodeccop, I'a30Bckuii HHKEHEPHO-DKOHOMHYECKHUI
uHCTUTYT (rman) V[ TY uvenn M. T. Kanamnukoa (4. S. Kazarinov, DSc in Education, Professor,
Glazov Engineering and Economics Institute (branch) of Kalashnikov ISTU)

K Bonpocy o ¢popMupoOBaHUM COUMATBLHO-IKOJOTHYECKON KOMIIOHEHTHI IKOJOTHYECKOH KYJb-
TYpbl HIKOJIbLHUKA B YCJI0BUAX BBeJAeHUs1 DeepajibHOrO rocy1apcTBEHHOI0 00pa30BaTeIbHOT0
CTaHJAapPTa OCHOBHOro o0mero oopazosanus (On the Question of Formation of Social and Envi-
ronmental Components of Ecological Culture of Scholars under Introduction of the Federal
Educational Standard of General Education)

Paccmampusaromes acnexmol ghopmuposanus coyuanbHo-9K0102UYECKOU KOMNOHEHMbl IKOIO0-
euyeckou Kyromypol wkoavHuxa coearacho @I'OC O0O0. [Jocmudcenue nocmagieHHOU yeau ocy-
wecmensiemcs, HenocpeoCmeeHHblM peuleHueM O0ObIYHbIX 3a0ay HA YPOKAX Mamemamurxi, HO
uMerwux @GopmMyIuposKy pe2uoHAIbHOU dKoNo2uYeckou npuopumemuocmu. Iloo coyuanvho-
9KO0JI02UYECKOU COCMAsIAowell IK0LI02UYecKou KyIbmypsl WKOIbHUKA 8 Hawel cmamve Oyoem
HOHUMAMb UHME2PAMUBHYIO COCMABAAIOWYIO IKOJIO2UYECKOU KYIbMYpbl, U3YUAIOWYI0 HENoCpeo-
CMBEHHYI0 CB3b Uel08eKd C NPUPOOHOU U COYUALLHOU CPedoli Ux oOUumanus u HanpagieHHou K
Henpazmamuyeckol 0esimelbHOCMU Yel08eKd He MONbKO 8 2PAHUYAX MEeCMHO20 COYUyMa, HO U 3d
eco npeoenamu. Coenacno @I'OC OOO u3yuenue ecmecmeeHHO-HAYUHBIX NPEOMEMOE OONHCHO
obecneyums «...80CNUMAHUE OMEEMCMEEHHO20 U DEPeNCHO20 OMHOULEHUS K OKpYdcarowell cpeoe;
0811a0enUe IKOCUCTEMHOU KaK NO3HABAMENbHOL MOOebIO U ee NPUMEHeHUe 8 Yeasix NPpo2HO3d IKO-
JIO2UHECKUX PUCKO8 OJis1 300P08bsL H00ell, ODe30NACHOCMU HCUSHU, KAYecmea oKpydcaoujel cpeovl;
0CO3HAHUEe 3HAYUMOCMU KOHYenyuu ycmouuueo2o pazeumus...» llo muenuro /[3amrkoscxoi E. H.,
3axnedbnoco A. H., «...Moodenv noseonsem paccmampusams 1i00vle 00beKmovl — npeomenmol, s6je-
HUsl, CUMYQyuu — ¢ MOYKU 3PeHUsi Ux cesazell ¢ OKpyxcaouel cpeooll, 8blsA6IAMb 603HUKAIOUUE
npU 2MOM IKOLO2UYECKUEe NPOMUBOpeUUsl;, (hOPMUPOBAMb CB0e OMHOUleHUe K HUM, npeodideams
000CHOB8aHHblEe NYMU UX peuleHUs». A 3mo noseonsem cKaA3amv, 4mo COYUANbHO-IKON02UUECKAas
KOMNOHEHmMA A8AAemcs OOMUHAHMHOU COCMABIAIOWel IKOCUCEMHOU NO3HABAMENbHOU MOOeU.
Ilpuknaonas nHanpasieHHOCMb MaMeMamuKy 8 peueHuU COYUaIbHO-IKOI02UYeCKUX npobdiem no-
3607151€M YMEepHCOamyp, Ymo dKojo2udeckoe obpazosanue u 60cnumanue 8 cpeoneti ooujeoobpaso-



B8AMENbHOU WKOLE OO0JHCHBL CIMPOUMbC HA KOMIJIEKCHOU OCHOBE, C YYemomM MeHCnpeOMemHbLX
ceazeil. Ilpu smom KomMnemeHmHoOCMHbIU NOOX00 KAK OCHO8A 00YYeHUs 8 NOJIHOU Mepe Hanpasien
Ha OesamenbHOCMHblEe NPOPECCUOHAILHO OPUEHMUPOBAHHbIE Pe3yIbmamyl 00yyeHus, npedocmas-
JIAlem WUpPOKUe 803MONCHOCIU Ol IKOLOSUAYUU COOEPIHCAHUA KAK NPOQPUIbHBIX, MAK U HENnpo-
DUILHBIX OUCYUNIUH U Oadice MOodcem DbIMb HANPABIeH HA UHMEeSPAYUI0 COOEPHCAHUsL IKOT02UYe-
CK020 U npogheccuonanbHoz2o obpazosanus. B nawem ucciredoeanuu npeoiazaemcs uHgopmayu-
OHHAsL NOOOEPIAHCKA NPOEKMA peanuzayuu npoyecca GopMupo8aHus COYUaIbHO-IKOI02ULECKOU
KOMNOHEHMbl IKOJOSUYECKOU KYIbMYPbl WKOJIbHUKA C UCNONb308AHUEM CPeObl OUCMAHYUOHHO20
obyuenuss « MOODLE».

The article considers the aspects of forming the social and environmental components of eco-
logical culture of scholars according to the Federal Educational Standard of General Education.
This goal shall be achieved by direct solution of common tasks in mathematics lessons, but with
the formulation of a regional environmental priority. The social and environmental component of
ecological culture of scholars means here the integrative component of ecological culture, study-
ing the direct human relationship with the natural and social environment and aimed to non-
pragmatic human activities not only within the boundaries of the local community, but also be-
yond. According to the standard the study of “Natural scientific subjects” should provide “... edu-
cation of responsible and careful attitude to the environment; mastering the cognitive ecosystem
model and its application to predict environmental risks to human health, life safety, environ-
mental quality; awareness of the importance of the concept of sustainable development...”. Ac-
cording to Dzyatkovskaya E. N., Zakhlebny A. N. “...The model allows to consider any objects —
subjects, phenomena, situations — from the point of view of their relations with the environment,
identify emerging environmental controversy, to shape their attitude towards them; to propose
feasible ways of their decision”. You could say that the social and environmental component is the
dominant component of ecosystem-based cognitive models. Applicability of mathematics in solving
social and environmental problems suggests that environmental education in the secondary school
should be built in an integrated manner, taking into account interdisciplinary links. Thus the com-
petence approach as the basis of learning, fully directed to the active professionally-oriented
learning outcomes, provides opportunities for the greening of contents both for major and secon-
dary subjects, and can even be aimed at the integration of environmental content and professional
education. In this study we offer the information support of the project of implementing the proc-
ess of forming the social and environmental components of ecological culture of scholars using
the distant learning environment “MOODLE”.

KiarueBble cjioBa: COIUATBLHO-IKOJIOTHUYECKAsT KOMITOHEHTA, SKOJIOTUYECKas KyJbTypa, SKOCH-
CTeMHas TI03HaBaTellbHAs MOJIETb, cpefa TucTanuonHoro o0yueHust «MOODLEY.

Keywords: social and environmental components, ecological culture, ecosystem cognitive model,
distant learning environment “MOODLE”.
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U. H. 3aeopyiixo, kxaumunat dunomornueckux Hayk, UxI'TY umenn M. T. Kamammukosa (1. M.
Zagoruyko, PhD in Linguistics, Kalashnikov ISTU)

Oco0eHHOCTH B3aUMOJCHCTBHS NpenojaBaTesieil M CTyAeHTOB B YCJIOBHAX COBPEMEHHOI0 00pa-
30BaTeJbLHOI0 IMpoiecca, 00ycJOBJICHHOI0 NMPHUBJIeYEHHEM CHCTeMbl JIEKTPOHHOIO 00y4eHusi
(Features of Teacher — Student Interaction in the Modern Educational Process Caused by the
Attraction of e-Learning Systems)

Paccmampusaiomes u onucbl8aiomesi 0CHO8Hble MPYOHOCMU 83AUMOOEUCMEUs NPenooasamers u
cmyoenma 6 YClO8USAX COBPEMEHHO20 y4eOHO20 npoyeccd, mpedylouje2o NpusiedeHus: d71eMeHmos
9NeKmpoHHO20 0bpazoeanus. Ilpeonazaromcs Hekomopwvle MemoouyecKue peKkomMeHoayuy, cnocoocm-
gylowue peuteHuIo O3HUKaWUx npooiem.



The main types of teacher — student problems in modern educational process are discussed and de-
scribed in this article. Some guidelines on minimizing the problems are offered.
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