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HccaenoBanue COOCTBEHHBIX YACTOT KOJIeOAHUIT POTOPHO-BHMHTOBBIX ABMkHTes el (Re-
search of Natural Frequencies of Fluctuations of Screw-Propelled Propulsion)

Cmambs nocsesujena noucky 4acmom u Qopm cOOCMBEHHbIX KOIeOAHUU POMOPHO-BUHIMOBLIX
mawun (PBM) ¢ npumenenuem memooos CAE-npozpammer ANSYS Workbench 17.0. Axkmyano-
HOCMb U3y4eHus yacmom cobcmeennwvix Konebanuti PBM eospacmaem 6 césa3u ¢ pazsumuem co-
BDEMEHHBIX MEXHON02UL PACHemd Memoo0OM KOHEUHO-IJIeMEHMHO20 AHANU3A, KOMOpble NO360J5-
10M MAKCUMATILHO MOYHO U OLICMPO NPOBOOUMb MOOAIbHBIL AHAIU3 OOCNAMOYHO OONLUUX KOH-
cmpykyutl  cnodxcHou  gopmul. Oonum u3 6036youmenell pe3OHAHCHLIX AGNEHUU 6 pPOMOPHO-
BUHMOBOU MAUUHE ABTIAEMC POMOPHO-BUHMOBOL OBUNCUMENL C €20 USMEHAIOWelCs: CKOPOCbIO
spawenusi. B obwem cryuae pomop umeem 601bui0e KOIUUECMBO YACMOM COOCMEEHHbIX KoneOa-
HUtl, 0OHAKO NPpU OYeHKe UX ¢ NO3UYUU 8030elicm8Uss Ha paboyull opean nepeocmenenHoe 3HaveHue
umMeem MUHUMATbHAS Yacmoma. B meopemuueckux pacuemax pomopHo-6uHmosol 08udicumens
npeocmasisancs KaKk YuluHopuieckas 060104Ka, Hecmko 3aKkpeniientas ¢ oboux konyos. Oonako
PeanvHasi hopma pomopHO-6UHMOBO20 OBUNICUMETIL UMeem DoJlee CIONCHYIO opMy U He nonaoa-
em noo meopuro nIOCKUX 000104ex.

Paccmompenwt ciyuau, yuumsisarowue spawgerue PBM u umerowue scecmkoe 3akpenieHue no
mopyam. Pezyremamom pabomul aensiemcs cpagnenue cOOCMBEHHbIX YACOmM KOIeOAHUU HeKO-
mopwix mooeneti PBM u ux cpagnenue ¢ vacmomamu 8030yi4#cOeHuUsl.

The paper is devoted to searching of frequencies and forms of eigentones of the screw-
propelled vehicles with application of methods of the ANSYS Workbench 17.0 CAE program. The
relevance of studying of frequencies of eigentones of screw-propelled vehicles increases in
connection with development of the modern technologies of calculation by method of a terminating
ultimate analysis which allow to carry out most precisely and quickly the modal analysis of large
enough designs of the irregular shape. One of activators of the resonance phenomena, in the
screw-propelled vehicle, is the screw-propelled propulsion unit with changing rotation speed.
Generally, the rotor has a large number of frequencies of eigentones, however at their assessment
from a position of impact on an action, minimum frequency has prime value. In theoretical
calculations the rotor and screw propulsion unit was represented as the cylindrical envelope
which is rigidly fixed from both ends. However, the actual form of a rotor and screw propulsion



unit has more irregular shape, and does not get under the theory of flat envelopes. In this paper, the
cases which are considering rotation of the screw-propelled propulsion and having tough fixing on
end faces are considered. Comparison of natural frequencies of fluctuations of the screw-propelled
propulsion some models and their comparison with driving frequencies is the result of the work.

KmioueBnble cioBa: ANSYS, ANSYS Workbench, coOcTBEeHHBIE YaCTOTBI, MOAAILHBIA aHAJIN3,
YHUCJICHHBIE METObI, METOJ] KOHEYHBIX 3JIEMEHTOB, UITHEK, POTOPHO-BUHTOBOMN JIBUKHUTEIIb.
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K Bompocy MoaeqimpoBaHusi MPOLECCOB OXJIAKIEHHsSI MPOBOJIOKU NPHU TepMoaedopMaInoH-
HOM (popMupoBaHUM HaHOpPa3MepHOil cTpyKTYpPHI (To the Problem of Modeling the Processes of
Cooling the Wire During Thermal Deformational Formation of a Nanoscale Structure)

s ghopmuposanus HanopazmepHol cmpyKmypvl 8 KOHCIMPYKYUOHHBIX CMANAX pa3pabomana
mexHo02us mepmooeghopmayuonurol oopabomxu. Texnonocuveckas mooenb npoyecca Ka04aem
CKOPOCMHOU UHOVKYUOHHBIX Hazpes nposonoku 0o memnepamyp 900-1000 °C, nozsonaiowuii
ocyujecmseums NOIUMoOpgHoe npespaujenue U 20MO2eHU3AYUI0 BbICOKOMeMNnepamypHoll ¢hasvl,
oehopmayuio 80104EHUEM U PEIAMEHMUPOBAHHOE OXJANCOCHUEe C Yelblio POPMUPOBAHUsL NOIUSO-
HU3UPOBAHHOU HAHOpazmepHou cmpykmypul. Tlociednuil sman ucpaem onpeoeisirowyro poib 8
npoyecce NOAULOHUAYUU U NOTYHUAEMOU PAZMEPHOCHU CYOCIPYKIYPbL.

Jna ynpasnenus npoyeccom peciameHmuposanHo20 OXAanicOeHus, gopmupyioujeco u uxcu-
PYIOwe20 HAHOPA3ZMEPHYIO NOJUSOHUBUPOBAHHYIO CIMPYKMYPY, pa3pabomauna mMamemamuyecKkas
MoO0enb 01 MEeXHONOSUYeCKOl cxembl dehopmayuil NPoBOJIOKU C UCNOIb308AHUEM MOHOIUMHOU
cmayuoHapHou 60a0ku. Ilpu ucnonib308anuu MOHOIUMHOU CIMAYUOHAPHOU BOJIOKU OXIANCOeHUe
HA4UHAEmcs 8 8bIXOOHOM KOHYCe B0JOKU.

Onucanvl usuueckue npoyeccovl, NPOXoosawue Ha dmane OXJIAHCOeHUs npu mepmooepopma-
yuonHou obpabomxe nposonoku. Obocrhosanvl usuieckue 0onyweHus, ynpowanuue mamema-
Mu4ecKyro Mooeo.

Paspabomanvl uccnedyemvle u pacuemuuvle 001acmu npoyecca oXaanicoeHuss npo8oIOKU Nocie
8b1X00a ee U3 MOHOIUMHOU CIAYUOHAPHOLL BOJIOKU.

B pewenuu mamemamuuecxoti mooenu 3axknoyeHvl 08a N00X00d. pazoeieHue peuleHuss Ha He-
CKOIbKO 9MANno08 U peuierue 3a0a4u CONPA#CeHH020 Menio00OMeHd.

A technology for thermal strain processing was developed to form nanoscale structure in struc-
tural steels. A model of technological process includes fast wire induction heating up to
900+1000°C for polymorphic transformation and homogenization of high-temperature phase;
drawing and specified cooling so as to form polygonised nanoscale structure. The last stage has a
defining role in the process of polygonization and sizes of substructure being obtained.

To control the specified cooling that forms and fixes polygonised nanoscale structure a
mathematical model for manufacturing schemes of wire straining with the jointless stationary



drawing die was developed. When the jointless stationary drawing die is used the cooling process
takes place on the die relief.

Physical processes are described that take place at the cooling stage during thermal
deformation processing of the wire. Physical assumptions that simplify mathematical model were
Justified.

Research and computational areas of the wire cooling process when leaving a single-piece
permanent die was developed.

Solution of mathematical model includes two approaches: division of solution into several
stages and solution of the coupled heat transfer.

KaroueBble cioBa: Bonouenue, T/1O, TeXHOIOTUS, MOICTUPOBAHUE, OXJIAXKACHUE, THIPOTa30-
JIMTHAMHKa, TIPOBOJIOKA, CIIperep, BOJIOKA.
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Metoauka onpenejieHusinokasareseii Mukpope3anus npu mungosanun (Method of De-
termination of Microcutting Process Parameters in Grinding)

Hzmenenue ceomempuyeckotl ¢popmuvl adpazusHo2o UHCMpyMeHma 8 pesyivmame usHoca pado-
yeu nosepxnocmu (PI1) abpaszusnoco uncmpymenma u 3amynieHust epuiUn pexcyujux 3eper npuso-
Oum K CyujeCmeeHHbiM USMEHEeHUsM CIMamucmuyeckux nokazameell ux pacnpeoeieHusi 8 obveme
pabouezo cros wnugosanvrozo kpyea. Hccreoosanue npoyecca 63aumooeticmsus aopasusHo2o uH-
CMpYMeHma ¢ 3a20MmosKoll U onpeoejieHue napamempos npoyecca ¢ Y4emom Xapakmepucmux u me-
KVWUX COCMOSIHUUL padoyel NO8EepXHOCMU UHCMPYMEHmA HNO360IUNU paspabomams pacdemmvle
MemoOuKu 05l OnpedeieHusi ONMUMATbHOU NPOYHOCU 3aKpenieHUsl AOPA3UBHbIX 3epeH Ha pabouell
NOBEPXHOCMU WUAUGDOBATILHO20 KPY2d U CUTLOBbIX NOKA3ameJeli npoyecca wiaugpo8aHusl.

Onucamnsl MemoouKka uccied08anus U NpueedeHvl pe3yibmamol, cooepaicaujue OaHHble 0 napa-
Mempax 63aumo0elicmsus 6epuiut akmueHvlx aOpa3ueHbIX 3epeH WAUGOBATbHO20 Kpy2d C 3a20-
MOBKOU 6 30He ux Kowmaxkma. HMccredosanusi npo8ooOuUnUcCs ¢ UCNONb308AHUEM PA3PAOOMAHHBIX
KOMNbIOMEPHBIX 2e0MEeMPUIeCcKUX U CIMAmMUCmuKo-6eposIMHOCIMHbIX MoOerel paboyell N0GePXHO-
cmu uHCcmpymenma u npoyecca oo6padomku, CO30AHHbIX C UCHOIb308AHUEM UHdceHepHou 3D
CAIIP T-Flex CAD. Ilpumenenue KOMNbIOMEPHHIX MOOeiell NO380AUN0 Onpedeiums Gopmy u
Dpasmepuvl ceueHUsl CPe3aemMblX CMPYHCeK C Y4emom napamempos pelcuma wiugdosanus u xapax-
MepucmuK UHCMpymeHma.

Ilpumenenue npednosceHHoU MemoouKu, paspadbomanHol npu UCNONb308aAHUU OA308bIX Mame-
Mamuyeckux mooesetl, no380aUl0 Onpedelums OUCKpemHbvle U UHMezPalbHble NOKa3amenu MuK-
popesanus npoyecca abpazusHot 0opabomxiu.

B xo00e uccnedosanuii 6 pacuemax ucnonb3068an KOMIJIEKCHbII napamemp y, Xapaxmepusyouull
VOeNbHYI0 NPoU3s00UmMeIbHOCMb eOUHUYbl Naowaou paboyeli nogepxHocmu uHcmpymenma. llpo-
6e0eHHbll pecpeccuoHnbll ananus 6 npoepammuom naxkeme STATISTICAI10 c yenvio oyenku enus-
HUS UBMEHEeHUs UCCIedyeMblX (hakmopoe Ha noKazamenu 63aumo0eticmeus UHCMpYyMeHma ¢ 3a2o-
MOGKOU NO36ONUN NOJYYUMb 3AGUCUMOCTIU NIIOMHOCIMU 8EPUIUH AKMUBHBIX 3€PEH 8 30He KOHMAK-
ma [ u cpeonux cun pezanus 3epuamu P, om xomnnexcrnozo kosgpguyuenma L.



The change in the geometric shape of the abrasive tool as a result of the wear of the working
surface (WS) of the abrasive tool and the blunting of the vertices of the cutting grains leads to sig-
nificant changes in the statistical indices of their distribution in the volume of the working layer of
the grinding wheel. Investigation of the process of interaction of the abrasive tool with workpiece
and determination of the process parameters taking into account the characteristics and current
conditions of the working surface of the tool allowed the development of calculation methods for
determining the optimum strength of fastening abrasive grains on the working surface of the
grinding wheel and power parameters of the grinding process.

The paper describes the research technique and presents the results containing data on the
interaction parameters of the vertices of active abrasive grains of the grinding wheel with the
workpiece in the zone of their contact. The studies were carried out using the developed computer
geometric and statistical-probabilistic models of the working surface of the instrument and the
processing process created using engineering 3D CAD «T-Flex CAD». The use of computer
models has made it possible to determine the shape and dimensions of the cross-section of cut-off
chips, taking into account the parameters of the grinding mode and the characteristics of the tool.

Application of the proposed methodology, developed using basic mathematical models, allowed
to determine discrete and integral indicators of microcutting of the abrasive process.

In the course of the studies, a complex parameter y, characterizing the specific productivity of a
unit area of the working surface of the tool, was used in the calculations. The regression analysis
carried out in STATISTICA 0 software package with the purpose of estimating the influence of the
change of the investigated factors on the parameters of the interaction of the tool with the work
made it possible to obtain the dependences of the density of vertices of active grains in the contact
zone [ and the average cutting forces P,; on the complex coefficient L.

KarwueBbie ciaoBa: nporecc nuindoBaHUs, MUKPOPE3aHUE, KOMITBIOTEPHAST MOJICITb, METOIMKA
pacuera.
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HccaenoBanne nmpoueccoB pe3aHusi ¢ HMCNOJb30BaHMEM cHCTeMbl ypaBHeHuii JlopeHma
(Research of Cutting Processes Using the Lorentz Equation System)

B nacmosuyeii pabome npogedeno nayunoe uccie0oganue 60npoca YCmoudugoCmuy mexHoa02u-
yeckoll 0opabamuiéaroweli cucmemvl ¢ pazpadbomKkol Mamemamuyeckol mooeiu — mooenu Jlopen-
ya. Mooenv nocmpoena na ocHoge napamempuyecko2o memooa, paspabameieaemozo . Ilpucocu-
HbIM, @ MAKCce OCHOBHBIX 3AKOHO8, ONUCHIBAIOWUX NOBEOEHUE OUHAMUYECKUX CUCTEM MPEHUSL.

Mooenv nokasvieaem, umo 6 cucmeme mpenus, 6KaOUAOUEl NOOCUCEMY pe3ya U noOcUcme-
My COOCMBEHHO20 MPEeHUs, NPU ONPeOeNeHHbIX YCI08UAX POPMUPYIOMCS XAomudecKue ammpax-
MOopbl, YUMo CeUOeMenbCmeyem 0 NPUCYMCMEUU 0emepMUHUpoO8anHo20 xaoca 6 cucmeme. Ilpuse-



OeHbl UHMEPBAIbL 3HAYEHUT YRPABTAIOue20 napamempa, npu KOmopulx Gopmupyemcs ycmoudu-
60e uu Heycmouuugoe noseoerue 6 cucmeme. OyeHKa napamempos nposeoeHa ¢ NOMOUbIO
VMOYHeHH020 Memoda Jinepa 8 npoepammuom naxeme Mathcadls.

This paper presents a scientific study of the stability of the technological processing system with
the development of a mathematical model of the Lorenz model. The model was constructed on the
basis of the parametric method developed by I. Prigogine, as well as the basic laws describing the
behavior of dynamic friction systems.

The model shows that in the friction system, including the engine cutter and the engine's own
friction, chaotic attractors are formed under certain conditions, which indicates the presence of
deterministic chaos in the system. Intervals of values of the control parameter are given, for which
a stable or unstable system behavior is formed. Estimation of parameters was performed using
refined Euler method in the software Mathcad 15.

KawueBbie cioBa: Tpubocpena, aTTpakTop, TEXHOJOTHYECKash cUCTeMa, cucrema JlopeHia,
oudypkanus, yCTOH4UBOCTb.

Keywords: triboenvironment, attractor, technological system, the Lorentz system, bifurcation,
stability.

YK 621.774.8
DOI 10.22213/2413-1172-2017-4-23-25

1O. O. Muxaiinos, TOKTOp TeXHUYECKUX HayK, npodeccop, kI TY umenn M. T. Kanamnukosa
(Yu. O. Mikhailov, DSc in Engineering, Professor, Kalashnikov ISTU)

H. A. Kokxopun, xanaupatr TexHudyeckux Hayk, noueHt, OOO «HIIL[ «KpuoTexPecypc»,
WNxesck (N. A. Kokorin, PhD in Engineering, Associate Professor, ”SPC “CryoTechResourse” Ltd,
Izhevsk)

B. B. Tapacos, noxrtop TexHHYECKHMX Hayk, mpodeccop, Mucturyr Mexanuku YpO PAH,
Nxesck (V. V. Tarasov, DSc in Engineering, Professor, Institute of Mechanics, Ural Branch of
Russian Academy of Sciences, 1zhevsk)

C. H. Kusases, xkaunuaar texundeckux Hayk, VbkI'TY umenn M. T. Kanamnukosa (S. N. Knyazev,
PhD in Engineering, Kalashnikov ISTU)

U. C. Tpugonos, acnupant, Vbx['TY umenu M. T. Kanamnaukosa (1. S. Trifonov, Post-graduate,
Kalashnikov ISTU)

Kpuorennoe ynpouyHenue 15 noBbiiieHus 3¢ GeKTHBHOCTH TEXHOJIOTHIl 00padOTKU MH-
crpyMenTa u3 craau X12M® (Cryogenic Hardening Technology for Efficiency of Processing
Tools Made of X12M® Steel)

IIposedeno cpasnumenvroe ucciedosanue abpazusHol uzHococmotikocmu cmanu X12M® no-
clle YNpouUHeHUs ¢ UCNOb308aHUEM MEPMUYECKOl 00pabomKu U MexHoN02UU HAHeCeHUss HaHOCM-
pyKmypuposanuvix PVD-nokpeimuil 6 couemanuu ¢ nocieoyiouum KpUo2eHHbIM 8030eLCEUeM.
Jlabopamopnvle uccrnedosanus u IKCHAYAMAYUOHHASL Anpodayus NpeoiodCenHou YnpouHsaouel
MEexXHON02UY NOKA3ANU, YMO UCHOIb308AHUE KPUOLEHHOU 00pabomku se1iemcs 3¢pekmusHuim
cpeocmeom nosviuieHus: pecypca (uzHococmoukocmu) uncmpymenma uz cmanu X12M®, u oan-
HbILL 8UO 0OPAOOMKU MONCHO PEKOMEHO08AMb K OoJlee WUpPOKOMY NPOMBIULIEHHOM) UCNONb3084a-
Huto. Texnonocusa npedycmampugaem oxXaaxicoeHue Memauid, npoueoule2o 3aKaiKy U Omnyck, 00
memnepamypbul HCUOKO20 A30Md, B8blOEPIHCKY NpU dMOL memnepamype u nocieoyioujull HUKui
omnyck. Obpaszysl, no0gepeHymbvie KPUOSEHHOU 00pabomke, MeHee 4y8CMEUMeNbHbl K Y8eIUUeHUIO
abpa3zusHoll 3epHUCTIOCMU, NPU IMOM XAPAKMEPUCMUKU USHOCOCMOoUKocmu obpasyos na 19-22 %
8vllle N0 CPABHEHUIO ¢ 0Opazyamu nocie mepmooobpabomku. TexHono2us HaHeceHUus HAHOCMPYK-
mypupogannvix PVD-noxpuimuii nozeonsem nogvicumos uzHococmouxkocmos na 51-66 % no cpas-
HeHUlo ¢ mexuono2uel mepmooobpadbomku oopazyos u Ha 38-59 % no cpaguenuro ¢ Kpuo2eHHoOU
oopabomxkou. Kombunuposanunas mexnonoeus nanecenusi PVD-nokpeimus u xpuozcenHot oopa-



OOmMKOU N0360J5em NOLYYUMb NPUPOCM UZHOCOCOUKOCMU Ha yposHe 61-71 % no cpagnenuio ¢
mepmoodpabomrou u na 14-20 % no cpasnenuro ¢ PVD-noxkpvimuem 6e3 kpuozeHHol 00pabomxu.

A comparative study of abrasive wear resistance of X12M® steel after hardening by using heat
treatment and application technology of nanostructured PVD - coating combined with subsequent
cryogenic treating is carried out. Laboratory tests and operational testing of the proposed
strengthening technology have shown that the use of cryogenic treatment is an effective means of
increasing the life (wear resistance) of the tool from X12M® steel and this type of treatment can
be recommended for wider industrial use. The technology provides cooling of the metal, which has
been quenched and tempered, to the temperature of liquid nitrogen, aging at this temperature and
subsequent low tempering. The samples subjected to cryogenic treating are less sensitive to the
increase in abrasive grain, while the wear resistance characteristics of the samples are 19-22 %
higher in comparison with the samples after heat treatment. The technology of applying nanos-
tructured PVD-coatings allows to increase the wear resistance by 51-66 % in comparison with the
heat treatment technology of the samples and by 38-59 % compared to cryogenic treating.
Combined PVD- coating technology and cryogenic treating allows for achieving a wear-
resistance increase of 61 to 71 % compared to heat treatment and 14-20 % compared to PVD-
coating (without cryogenic treating).

KiroueBbie cioBa: ctans X12M®, Tepmuueckas u KpuorenHas oopadorka, Hanecenue PVD-
MOKPBITH, TEXHOJIOT s, a0pa3suBHOE W3HAIIMBAHUE, IPOMBIIITIEHHAS alpoOalius.

Keywords: X12M® tool alloy steel, thermal and cryogenic processing, application of PVD-
coating, technology, abrasive wear, chemical testing.
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Votkinsk branch of Kalashnikov ISTU)

A. A. JKaprosa, crynentka, Borkunckuii ¢umman UxI'TY wumenm M. T. Kamamnukopa
(4. A. Zharkova, Student, Votkinsk branch of Kalashnikov ISTU)

MeTtoabl 3KCNIEPUMEHTATBHOTO OMNpee/ieHisl NMepeJaTOYHOr0 OTHOIIEHUS] MJIYHKEePHBIX
neperady ¢ rasoMexaHmveckum BoJiHooOpa3oBateseM (Experimental Methods for
Determination of Transmission Ratio of Plunger ransmissions with Pneumohydraulic Wave
Generator)

B nacmoswee epems naxonnen onpedeneHuwili ONvIM UCNONL30BAHUSA NIYHHICEPHLIX Nepeoay &
npUBo0ax YnpasieHus. apmamypoul 2azoHedmenposo0os. Ilpu ucnonib3o8anuu maKux npusooos 0.is
Dpe2yIuposanus NOMoKa mMpaHCnoOpmupyemol cpeobl KUHEMAMuyecKas nocpeutHocms peoyyupyio-
we2o y31a OKasvleaem CyWecmeeHHoe GIUAHUe HA UX Xapakmepucmuxu. Bonpocwi, céazannvie c
9KCNEPUMEHMANILHBIM ONnpedesieHueM KUHEeMAMUYecKol NoZpeuHoCmu peoyyupylouwux y3io08 npu-
60008, UCNONLIVIOWUX NOMEHYUATLHYIO DHEPSUI0 MPAHCHOPMUPYEMOUL Cpeobl, U3YYeHbl MAJO.
IIpeonazaemcs memoo s3xKcnepuUmMenmanbHo20 onpeoesienus nepedanmoyHo20 OMHOULEHUs NIYHIiCep-
Hou nepedauu. Ilpusooamcsa pe3yibmamul onpeoeieHus KUHEMamu4ecKol NoSpeuHOCmU NiyHicep-
HOU nepeoauu dKCNEepUMEHMANbHO20 00pazya u0enus ¢ 2a30MeXaHUYecKUM 2eHepampom BOJH.
Onucwisaemcs GYHKYUOHATbHASL CMPYKMYPA CMeHOa O0Jisl NPO8e0eHUsl IKCNEPUMEHMANIbHBIX UCCTIe-
008aHULL NePedamodHO20 OMHOULEHUs NIYHHCEPHBIX nepeday, pabomaruwux 8 cocmaese uzoenutl,



OCHAWEHHBIX 2A30MEeXAHUYECKUM 2eHEepAmopom 60iH. TIposooumcs ananus ocobennocmeil npume-
HeHUsl 2A30MeXAHUYECKO20 80IHO0OPA308amens ¢ 30JI0MHUKOBbLIM NPUHYUNOM PACHpedesieHus 0a6-
Jlenust. Boisensiiomesi ocobennocmu npoeederusi SKCNEPUMEHMa 6 Cs3U ¢ OMCymcmeuem Heooxoou-
Mocmu peuleHust 3a0a4u, HaNPagIeHHOU Ha OnpedeieHue A6HbIX YACOm 8PAeHUs. 8Aad 3010MHU-
Ka u 3youamoeo Koneca. Paccmampusaemces nociedosamenvHocms 00pabomku pe3yibmamos Kc-
NePUMEHMANbHO20 ONpedeieHUs NepedamoyH020 OMHOWEHUs U BbIAGIeHUs YUKAA U NOTYYUKIA NO-
8MOpPEHUst COOCMBEHHOU KUHEMAMUYECKOU NOSPewHOCmU NayHicepHol nepedayu. Oyenusaemcs
00CMOBEPHOCMb PE3YIbIMAMO8 IKCNEPUMEHMA, ONPeOelsiemcs e20 OMHOCUMENbHASL U aOCONIOMHAs
nO2PeutHoOCmu.

Now there is an experience of using plunger transmissions in actuators for control of valves of
gas and oil pipelines. The kinematic error of the reducing unit has a significant effect on their
characteristics in the case of using these drives to regulate the flow of the transported substance.
Questions of the experimental determination of the kinematic errvor of a reducing unit of drives
using the potential energy of the transported substance have not been adequately studied. The
method of experimental determination of the transmission ratio of a plunger gear is proposed.

The results of the determination of the kinematic error of the plunger transmission of the
experimental product with a gas-mechanical wave generator are presented. The functional
structure of the stand for carrying out experimental studies of the transmission ratio of plunger
transmissions operating as part of units equipped with a gas-mechanical wave generator is
described. An analysis is made of the features of the application of a gas-mechanical wave-former
with a spool-like pressure distribution principle. The features of the experiment are revealed, in
connection with the lack of the need to solve the problem aimed at determining the explicit
rotational speed of the spool shaft and the cogwheel. We consider the sequence of processing the
results of the experimental determination of the transmission ratio and the detection of the cycle
and half cycle of the kinematic error of the plunger transmission. The reliability of experimental
results is estimated, its relative and absolute errors are determined.

KiarueBble c10Ba: TUTyH)KEpHas mepenava, SKCIIEPUMEHT, MepelaTOYHOe OTHOIICHUE, KUHE-
MaTU4ecKasl MOrPEITHOCTh, TA30MEXaHUYECKUN BOIHOOOPA30BATEIb.

Keywords: plunger transmissions, experiment, transmission ratio, kinematic error, gas-
mechanical wave-former.
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HccnenoBanue kauecTBa NOBEPXHOCTH 00YIJIMBaeMbIX MaTepHasIoB NPH Ja3epHOH o0pa-
ootke (Research of Quality of the Surface of the Charred Materials at Laser Processing)

IIposedenvl meopemuueckue u dKCNEPUMEHMANbHbIE UCCLEO08AHUSL KAYEC8d NOBEPXHOCTIU
00V2IUBaAeMbIX MAMEPUANIO8 8 3a8UCUMOCIU O MEXHONO0SUYECKUX PEeHCUMO8 pabombl 1a3epHO2O
000py006aHus 0I5l NOBbIUUEHUS KA4ecmaa 00padbamuléaemMol N0OGEPXHOCMU NPOMBIULTIEHHBIX U30e-
2Ll npu 0bpabomke nasepuvim uznyuenuem. Ilonyuennvie anarumudeckue 8blpadceHus He npomu-
gopeuam pe3yibmamam UMUMAYUOHHO20 MOOeIupo8anus u pesyromamam sxcnepumenma. Co-
271aCOBAHHOCTNb MEOPEeMU4ecKUx U CImamucmui4eckux pe3yibmamos nposepena ¢ UCHOIb308aHUeM
Kpumepus coanacus, kpumepus y2 Ilupcona.



IIposedennvle uccied08anusi NOKA3AU, Ymo OJisi OYEHKU Ka4ecmea NOBEPXHOCHHO20 Cl0sl mMame-
PUANO8 ¢ 00yenuBaHuem ONMUMAIbHO UCNOIbL308AHUE 21YOUHbI NPOHUKHOBEHUS UTYYEeHUs. 8 MAmepU-
A, CpeoHe20 3HAYEHUsL MUKPOHEPOBHOCHIEl, CPEOHEKE8AOPAMUYECKO20 OMKIOHEHUS. MUKPOHEPOBGHO-
cmetl U Kod(puyuenma Koppensiyuu MUKPOHEPOBHOCIeElN NPU USMEHEHUU MOWHOCMU JIA3EPHOO0 U3TY-
yenust. J[ist nonyueHust KaueCmeeHHO20 NOBEPXHOCHHOZ0 CI0sL C YeMKUM U KOHMPACMHbIM U300padice-
HUeM, MAKCUMATIbHLIM COXPAHEHUeM YHUKAIbHO2O eCMEeCMBEeHH020 PUCYHKA, KOMNEHCUPYIOUUM
umerowuecs: ecmecmeeHHble HeOOHOPOOHOCHU NOBEPXHOCMU, VHUBEPCATLHOCU MEXHOIOSUYECKUX
pedHcumMo8 0l Mamepuaios ¢ 00yenusaHuem NOBEPXHOCIU C T0ObLIM CHeKMPOM NPONYCKAHUS U NO-
2NOUjeHUsl HeOOX0OUMO UCHOIb3068AMb PEKOMEHOOBAHHbBLE PENCUMbL pabombl 1A3ePHOU YCMAHOBKU
npu HauboxbUe OONYCMUMOU MOWHOCIU U3LYYeHUsl U CKOPOCHU 2PABUPOBAHUSL.

Theoretical and pilot researches are carried out for the quality of a surface of the charred ma-
terials in dependence of technological operating modes of the laser equipment for improvement of
quality of the processed surface of industrial products processed by laser radiation. The obtained
analytical expressions don't contradict with the results of imitating modeling and results of an
experiment. Coherence of theoretical and statistical results is checked with use of criterion of
consent, y2 Pearson criterion.

The performed researches have shown that for assessment of surface quality of materials with
carbonization it is optimal to use the depth of penetration of radiation into material, the average
value of microroughnesses, the average quadratic deviation of microroughnesses and coefficient
of correlation of microroughnesses at change of power of laser radiation. For receiving a
qualitative surface layer with the accurate and contrast image, maximum saving the unique
natural drawing which compensates the available natural surface heterogeneity, universality of
technological modes for materials with carbonization of a surface with any range of transmission
and absorption, it is necessary to use the recommended operating modes of the laser machine at
the largest admissible power of radiation and speed of engraving.

KiroueBble c10Ba: TEXHOIOTHUECKHUN MPOIIECC, MPOMBIIIICHHBIC U3/IeTHs, 00yTIMBAaEMbIC Ma-
Tepuabl, JazepHas 00paboTKa, lazepHOe 000pyI0BaHNE, KaueCTBO MTOBEPXHOCTH.

Keywords: technological process, industrial units, charred materials, laser processing, laser
equipment, surface quality.
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Hcnonb30BaHe MapKETHHIOBOI0 THHAMHYECKOr0 MOTEHIHAIA B Mpolecce TuBepcudpuka-
MM NPeANPUATHI 000pOHHO-TIPOMBINLICHHOr0 KoMILIekca (Use of Marketing Dynamic Capa-
bilities in the Process of Diversification of Enterprises of the Military-Industrial Complex)

Obocnosana akmyanbHOCmb pazeumus MapKemuHe08020 OUHAMUYECKO20 NOMEHYUANad Npeo-
npusmuil 000POHHO-NPOMBIUIEHHO20 KOMNIEKCA 6 YCI0UAX OUuBepcudurayuu Kax ucmouyHuKa
HEeKONUpyembvlX KOHKYPEHMHbIX NPeUMyuwecms 8 yYCaoeuax OUHAMUYHOU 6Hew el cpedbl npu nepe-
X00e K 6binyCKy npoOyKyul epaxcoancko2o u 080UHo20 nazHavenus. IIpoeeden ananusz meopemu-
Y4ecKko2o co0epicanus OUHAMUYECKUX CNOCOOHOCmel npeonpusmui, 000CHO8AHA CMPYKMYpa
MapKemuH206020 OUHAMUYECKO20 NOMEHYUALA, UCCIe008AHA 63AUMOCEA3b NPOYECCO8 OUBEPCU-
Qukayuu u MapKemuHz06020 OUHAMUYECKO20 nomenyuana npeonpusmus. Hccnedosana ponw
MapKemuH208020 OUHAMUYECKO20 NOMEHYUANa npu GopmMuposanuy Cmpame2uiecko2o xapakme-



Pa IKOHOMUYECKOU 0esIMeNbHOCMU NPEONpUsimust, €20 2ubKoCmu, MOOUTbHOCMU, CNOCOOHOCMU K
adanmayuu, NPUPAueHUro e2o Kanumaiu3ayu, UHEeCMuyUoHHoOU npugiekamenvHocmu. Bevioene-
Hbl 08 OCHOBHbLE SPYNNbL, COCMABIAIOUUE PeCYPCbl OUHAMUYECKO20 NOMEHYUANd, NPeOCmAas/IeH-
Hble MamepuaibHbIMU U HeMAmepUuaIbHbIMU AKMUBAMU.

Onpeoenenvt 6az06ble OUHAMUYECKUE CNOCOOHOCMU HA YPOGHAX ONEPAMUBHOLU, MAKMUYECKOU U
cmpame2uyeckoll MapKemuH20801 OesimelbHOCU NPeONpUAMuL. 000POHHO-NPOMBIULIEHHO20 KOM-
IAEKCA: CNOCOOHOCIb OPMUPOBAMb U UCNOIb3068AMb KAHAIbI MAPKEMUHSOBIX KOMMYHUKAYULL, CHO-
cobHocmb coz0asamv u obecneuusams pabomy KaHai08 Mo8apOOSUNCEHUsL; HENPePbIGHOe CeMeH-
Muposanue; NO3UYUOHUPOBAHUE; CHOCOOHOCMb DOPMUPOBANT MAPKEMUH08bIE CIPAME2UU U NOJU-
MUKy pabomul Ha PLIHKAX, pa3pabamvléams HO8ble Mo8apbl (MOOUPUYUPOBams umelowuecs,), co30a-
6amb NAPMHEPCKUEe OMHOWEHUSL, UHMESPUPOBAMbCSL 8 OU3HeC-cemu; c030a8amv U YNpasiims OpeH-
oamu, co30a8ams cmpame2uu NPeonpusmusl, Co2iaco8bl8amy UHMepecsl CMeuKxon0epos;, opmupo-
68amMb UHBECMUYUOHHYIO NPUBTEKAMETbHOCHb OU3HECA. YCMAHOBNIeHA 83aUMOCESI3b MeNHCOY OUHAMU-
YeCKUMU CNOCOOHOCIMAMU U PECYPCAMU MAPKEMUHSOB0U OesiIMeTbHOCIL.

The paper considers the urgency of development of marketing dynamic capabilities of enter-
prises of the military-industrial complex in terms of diversification as a source of uncopyable
competitive advantages under conditions of dynamic external environment during the transition to
production of civil and dual-purpose items. The analysis of the theoretical content of dynamic
capabilities of enterprises is presented, the structure of the marketing dynamic potential is
substantiated, and the relationship of diversification and marketing of the dynamic potential of the
enterprise is investigated. The role of marketing dynamic potential is studied within formation of
the strategic nature of economic activities of the enterprise, its flexibility, mobility, adaptability, its
capitalization increment and investment attractiveness. Two main groups are allocated, that
constitute the resources of the dynamic potential represented by tangible and intangible assets.

Basic dynamic capabilities are determined at the levels of operational, tactical and strategic
marketing activities of enterprises of the military-industrial complex: the ability to create and use
channels of marketing communications, the ability to create and provide the channels of product
distribution; continuous segmentation, positioning; ability to develop marketing strategies and
policies work on markets, development of new products (to modify existing), to form partnerships,
integrate into the business network; create and manage brands; create an enterprise strategy,
align the interests of stakeholders, form the investment attractiveness of business. The relationship
between dynamic capabilities and resources of marketing activities is revealed..

KarwueBbie cjioBa: nuBepcruuKaIus, MapKeTHHT, KOHIICTIIUS THHAMHYECKUX CIIOCOOHOCTEH,
MapKETHUHIOBbII TUHAMUYECKUN ITOTCHIUAL.

Keywords: diversification, marketing, concept of dynamic capabilities, marketing dynamic ca-
pability.
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HccnenoBanue cTUMYJIMPYIOIIUX Mep MOJIEPKKH CO3aHUA M Pa3BUTHS WHAYCTPHAIbHBIX
NMapKoB Ha ¢egepajbHOM U pernoHanbHOM ypoBHsX (Research of Incentive Measures to Sup-
port the Creation and Development of Industrial Parks at the Federal and Regional Levels)

B kauecmee oowotl uz yenei 2ocyoapcmeenHol NOIUMUKU 68 HACMOsAWee 8peMsl 3aKPenieHo
npuopumemmuoe pazsumue pecuoHos. B ceazu c mem, umo 6 Hacmosuee pems pecuoHbl HaxX00AMm-
€5l 8 pA3HLIX YCA08UAX OI00NHCEeMHOU 0becneuenHOCmU U He 8ce20a UMeemcsl 803MONCHOCHb GblOe-
JleHUsl cpeocma U3 Gedepanvbhblx U pecUOHANbHBIX DI00XHCEMO8 HA Peanu3ayuio NPOPamm Ui me-
PONpUAMULL, HANPABNEHHBIX HA PA38UMUE NPOMBIULIEHHOCIU, 8KII0YAS PA3GUMUE NPOMBIULTIEHHOU



UH@pacmpykmypwi, mpebyomcsi Hogble MEXAHUIMbL 83AUMOOCUCMEUsL PedepaTbHbIX U PECUOHAb-
HbIX OP2aHO8 1ACI.

Hccneoosanvl cywecmsyroujue mepbl NOOOEPIHCKU CO30AHUS U PA36UMUST UHOYCMPUATbHBIX
NAapKo8 KaKk nepcneKmueHo20 Ha Ce200HAWHUL OeHb HANPAGIeHUsl NPOMbIULIEHHOU UHGPACMPYK-
mypul cyovekmos Poccuiickoii @edepayuu, nozeonsarowe2o 3¢pexkmusHvim 00pazom 3aoetcmaso-
8amb 8 pecUOHAX umelouuecs oopazosamevbhbie, HAyuHble, NPOUIBOOCMBEHHbIE U UCHbIMAMEb-
Hble 8603MONCHOCMU OJIsL PA3PAOOMKU U NPOU3BOOCMBA NPOOYKYUU PAZTUYHOLO HAZHAYEHUS.

Ocoboe enumanue 6 pabome yoensemcst (PYHKYUOHATbHOU CUCMEMAMU3AYUU MED NOOOEPIHCKU UH-
oycmpuanbhbix napkos. Ilpedcmasnenvl pesyibmamol OYeHKU NPUOPUMENHOCIU Peanu3ayuu mep
@uHancosoll u HeUHAHCOBOU NOOOEPHCKU UHOYCIMPUATLHBIX NAPKOS NUIOMHBIMU U OCMAIbHbIMU
pecuonamu. Ha ocrnoee 0anHbix aHkemuposanusi 6bl6e0er cpeOHUtl OAL N0 KAHCOOMY U3 MEPONPUs-
muii. Ommeuenvl Hauboee 80CMpedOBAHHBIE U NEPBOOUEPEOHbIE K Pearu3ayuu Mepbl NO00epI*CKU
UHOYCMPUATIbHBIX NAPKOE HA (Pe0epalbHOM U PECUOHATLHOM YPOBHSX C Yelbl0 NOGbIULEHUS. NPOMbIUL-
JIEHHO20 NOMEHYUATA.

The priority development of regions is now fixed as one of the goals of the state policy. Due to the
fact that at present the regions are in different conditions of budget provision and do not always have
the opportunity to allocate funds from federal and regional budgets for the implementation of
programs or activities aimed at the development of industry, including the development of industrial
infrastructure, new mechanisms for interaction of federal and Regional authorities are needed.

The paper examines the existing measures to support the creation and development of industrial
parks as a promising area of the industrial infrastructure of the constituent entities of the Russian
Federation, which makes it possible to effectively use the available educational, scientific, production
and test facilities in the regions for the development and production of various purpose items.

Particular attention is paid to the functional systematization of measures to support industrial
parks. The results of the assessment of the priority of implementing the financial and non-financial
support measures for industrial parks by pilot and other regions are presented. Based on the
questionnaire data, the average score for each of the events is shown. The most popular and
priority measures to support industrial parks at the federal and regional levels were noted with the
aim of increasing the industrial potential.

KiroueBble cjI0Ba: CTUMYJIMPYIOIINE MEPbl, HHAYCTPHAIbHBIE TapKH, TOCYAAPCTBEHHAsS MO~
JepKKa, He()UHAHCOBBIC MEPBI, (PUHAHCOBBIE MEPHI, OIICHKA TPHOPUTETHOCTH.

Keywords: incentive measures, industrial parks, government support, non-financial measures,
financial measures, priority evaluation.
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AHAaJW3 OMIMOOK, COBEPHIAEMBIX COBPEMEHHBIMH TPEANPUSITHAMH WHTEPHET-TOPTOBJIH
(Analysis of Mistakes Made by Modern Online Stores)

Paccmompena ucmopus cmanosnenus unmepnem-mopeosnu 6 Poccuu, a maxoice owubKu
npeonpunumMamenet, 0Cyuwecmsisaiowux npooaxicy mosapos u yciye uepes 210oanvhyio cems. llpoge-
O0eH aHau3 Haubonee pacnpoCcmpaHeHHblX OWUOOK NpeonpuHuMamenel 6 cgepe OHIAUH-MOP2OBTI.
Hannwitl ananuz ocHOBAH HA Onblme 81a0elbyes maKo2o OusHeca, 038y4eHHOM HA opyMax, noces-
WEHHBIX OHIAUH-MOP208e, A MAKNHCe HA CMAmbsIX no OaHHol memamuke. Ha ocroge 6blsig1eHHbIX
ouWUOOK chopmynuposarvl peKomeHOayuu OJisl HCeNarWUx co30ams cOOCMBEHHbII OU3HeC 8 UHmep-
Heme u 051 meX, KMo Xouen OnmumMUusuposamy yice Cyuecmsyowull UHMepHem-maca3uH.



IIpugedenvl pexomeHOayuu no 6vl60PY ACCOPMUMEHMA U NOCMABUUKO8, O HEOOXOOUMbIX
@yHKyuAx cauma uHmMepHem-mazazund, 0 Mmom, KaKk co30amov YHUKAIbHOE NPediodHCeHUe 8 C80eM
ceemenme puiHka. Kpome moeo, uz cmamvu MOJNCHO Y3HAMb O 3HAYUMOCMU YHUKATLHO2O KOH-
MeHma 0711 NPOOBUINCEHUSL MA2A3UHA 68 NOUCKOBbIX CUCIEMAX, a MAKice 0 pacxodax, Komopwvie
MOJICHO CHU3UMb HA NEePBOHAUANILHBIX 9MANax padomol.

Pezynomamel npodenannoco ananuza 6adxcHvl 0 OanbHeuuiel pa3pabomKu CUCEMHOU Me-
MOOUKU CO30AHUS UHMEPHEM-MA2A3UH08, Komopas 6yoem A8IAMbCsa C80e00pA3HOL UHCMPYKYUell
OJ1s1 UX OMKPbIMUsL 63 OONLULUX 8TONHCEHUL OEHEHCHBIX CPEOCS.

This paper describes the history of the development of Internet commerce in Russia, and mis-
takes of entrepreneurs selling goods and services through a global network. Analysis of the most
common mistakes at opening online stores is performed. This analysis is based on the opinions of
the owners of such business, which they expressed in forums devoted to online trading, as well as
on the papers published on this subject.

Basing on the identified errors, recommendations were formulated for those wishing to create
their own business on the Internet and for those who want to improve an already existing online
store. This paper tells about the right choice of assortment and suppliers, about the necessary
functions of the site of the online store, how to create a unique offer in its segment of the market.
Besides all of the above, the text of the paper allows for learning about the importance of a unique
content to promote the store in search engines, as well as the costs, which can be saved at the
initial stages of operation.

The results of this analysis are important for further development of the system methods of
creating online stores, which will be a kind of instruction for online store opening without large
investments.

KiroueBble cj10Ba: UHTEPHET-Mara3uH, MHTEPHET-TOPTOBIISL, aHAJIU3 MPOOJIEM, KOHTEHT, MPO-
IBIDKEHHE calTa.

Keywords: online store, Internet commerce, analysis of problems, content, website promotion.
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MopneaupoBanne OU3HeC-MPOLECCOB NMPH PECTPYKTYPH3AIUU CTPOUTEJHLHOr0 TpeanpH-
saTus (Modeling of Business Processes During the Restructuring of a Construction Company)

Paccmampuearomea smanvl mooenuposanus OusHec-npoyecco8 Npu peopeaHu3ayuu cmpou-
menvbHo20 npeonpusimus, 01a200apsi KOMOPbIM NOBbIUAENCS €20 KOHKYPEHMOCHOCOOHOCMb HA
cmpoumenbHoM puiHKe. Pecmpykmypuzayus — 5mo uzmenenue cmpyKkmypbl, Macuimados u 6Uu0os
OdesimenbHOCMU NPeOnpusmus 8 yeasax obecneuenuss d¢hpexmuenozo opmuposanus, pacnpeoee-
HUSL U UCNONIb30BAHUSA IKOHOMUYECKUX pecypcos. IIpoyecc pecmpykmypuzayuu exkaouaem 6 ceos
ocyujecmeinenue HeoOX0OUMO20 KOMNIEKCA MePONPUIMULL OP2AHU3AYUOHHO20, NPOU3BO0CHIEEHHO-
20, YNpagieHyecko2o u uHancogozo xapakxmepa. Muodxcecmeo gupm pano uiu n0O30HO NPOXOOAM
npoyedypy pecmpykmypuszayuu. IIpuuunsl mocym 6vime paziuyHvie: UsMeHEeHUs 8 3AKOHOO0Amelb-
cmee, nadeHue KOHKYPeHmoCnocoOHOCmu, ygeaudeHue macumanos oesmenvHocmu gupmst u op.
Haoice ycnewnomy npeonpusamuio HeoOX00UMO C ONpeoeneHHOl NepuoOUYHOCMbIO NPOXOOUND
npoyeoypy pecmpyKmypusayuu ¢ yeavio onmumuzayuu ousnec-npoyeccos. CmpoumenbHulii pbi-
HOK, KaK u 11000U Opyeotl, Heu30exicHo nepeHocum uepeody usMeHeHull u npeoopaszosanuil, a npeo-
npusmue, 8 c8ol0 ouepedb, 00A3AHO COOMBEMCMBOBAMb NOMPEOHOCMAM pbIHKA. Bo uzbescanue
JIUUWHUX MPYOOBbIX U QUHAHCOBLIX PECYPCO8 NPU PeCmpPyKmypu3ayuu CmpoumeibHo20 npeonpu-



AMUSA UCNOTB3VIOM MEMOO MOOETUPOBAHUsL OUSHEC-NPOYECco8, KOMOPblil N03601em 3a0.1a208pe-
MEHHO Npedynpeoums B03MONCHbIE OWUOKU, 3aWUmums om yepo3, d makice MUHUMUZUPOBAMD
pucku. Moodenuposanue no3gonsem pyKo8OOSUWUM OPLAHAM CHOPMUPOBAMb NPOSPAMMY pech-
PYKmMypusayuu, cnocoocmeyiouyro 6bixo0y npeonpusmus U3 KPU3UCHOU CUMyayuu U HanpasieH-
HYI0 HA NosbluleHUe IPPeKMuUeHOCmY NPOU3800CmMea ¢ MUHUMATbHBIMU nomepamu. Moodenuposa-
HUe OU3HeC-npoyeccos Gblcmynaem Kak 00beKmuHas OYeHKa 0esimelbHOCmU NPpeonpusmus u 6
mo dice 6pemsi KaK UHCMPYMEHM NPOeKMHO-UHBECTMUYUOHHBIX PEUeHUll 8 COOMBEMCmeuU ¢ no-
mpebHocmamu pvika. Ha npaxmuke modepruzayusi cmpoumenbHo2o npouzeoocmea nymem pe-
CMPYKMypusayuu no380sem 0emaibHo NPOAHATUIUPO8AMb CIMPYKMYPY NPeOnpusmusi, Gbis8Uumy
Cywecmayiowuti NOMenyual u yCmpaHums He0oCmamku, 01a200apsa emy npeonpusimue mMoxcem
6HO8b I heKmusHo PYHKYUOHUPOBAMb HA PLIHKE.

This paper examines the stages of modeling business processes in the reorganization of a con-
struction company due to which its competitiveness in the construction market is increased.
Restructuring is a change in the structure, scope and types of enterprise activity in order to ensure
the effective formation, distribution and use of economic resources. The process of restructuring
includes the implementation of the necessary complex of organizational, production, managerial
and financial measures. Even a successful enterprise needs to undergo a restructuring procedure
with a certain periodicity, in order to optimize business processes. The construction market, like
any other, inevitably endures a string of changes and transformations, and the enterprise in turn
must meet the needs of the market. In order to avoid unnecessary labor and financial resources,
when restructuring a construction company, a business process modeling method is used that
allows early warning of possible errors, protects from threats, and minimizes risks. Modeling
allows the governing bodies to form a restructuring program that helps the enterprise to exit the
crisis situation and aims at increasing production efficiency with minimal losses. Modeling of
business processes is an objective assessment of the company's activities and at the same time as a
tool for project-investment solutions in accordance with the needs of the market. In practice, the
modernization of the construction industry through restructuring allows for analyzing the
structure of the enterprise in details, identifying the existing potential and eliminating the
identified shortcomings, so that the enterprise can again effectively function in the market.

KiroueBble ci10Ba: pecTpyKTypu3alus, MOACTUPOBaHNE, OM3HEC-TUIAHUPOBAHNE, KOHKYPEHTO-
CIIOCOOHOCTB, CTPOUTEIIBHBINH PHIHOK.

Keywords: restructuring, modeling, business planning, competitiveness, construction market.
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00 ycuieHum pojm KoHuenuuii pedopMupoBaHHMs 3apy0e:KHbBIX NMEHCHOHHBIX CHCTEM
B NIPOBe/ieHuH NMeHCuoHHOi pedopmbl P@ (Strengthening of the Concepts of Reforming For-
eign Pension Systems in the Pension Reform of the Russian Federation)

B nacmosiwee spemsn 6 pezynomame nposooumoil nencuouHou pegopmul Poccus cmpemumces
8bICMPOUMb NEHCUOHHYIO CUCIEMY, ORUPAsach Ha onvlm opyeux cmpan. Ilpu smom 6 2015 2. npu
ecmynienuu 8 cuny @3 «O cmpaxoevix NeHCUsxy npakmuyecku Obll cOenan wae Ha3ao u 6036pam
K cucmeme pacnpeoeiumesbHol, KOmMopylo NPUHAMO HA3bl6AMb NEHCUOHHOU CUCMEMOU «CONU-
oaprocmu nokoaenutiy. Ilpu smom cuumaemcs, 4umo, OMKA3ABUUCL OM HAKONUMENbHOU COCMAB-
Jsowell, MOJICHO pewums npodiemy coxpawerus oepuyuma 6r0xcema IIDP 3a cuem ee nepe-
pacnpeoenerus 8 CMpaxosyro acms. Imo peuleHue 0CHO8bI8AEM(Cs Ha AHAAU3e YCNeWHO020 (YHK-
YUOHUPOBAHUSL 3aPYDEINHCHBIX NEeHCUOHHBIX pacnpederumenvbHulx cucmem. Ho npu smom Henv3sa 3a-
OvIBAMb, UMO BCe IMU CUCTIEMbL UMEIOM PO CEPbEe3HbIX OMIUYUL OM POCCUUCKOU MOOEU.



B cea3u ¢ smum 6 cmamoe npogeden cpasHUMeNbHblll AHAIU3 HEKOMOPBIX 3aPYOEHCHBIX NEeHCU-
OHHBIX CUCEM NO KPUMEPUAM. UO CUCTEMbL, 8UObL NeHCUll, NeHCUOHHbLU 803PACM, NEHCUOHHbLU
cmaic, mapug cmpaxosvix 63H0C08 U npuxyunsl e2o QuHancuposanus. Taxoce 3¢pghexmusnocmo
NEeHCUOHHO20 0becneyeHUsl Pa3HbIX CMPAaH CPABHUBAEMCSl C UCNOIb308AHUEM NOKA3AMeNs «KOIQ-
Quyuenm neHCUOHHO20 3aMeujeHUs.

Hcxo0s u3z nposedennoco ananuza npeoyoxcenvl pekomeHoayuu no bonee 3Qp@exmuenomy npo-
8€0eHUI0 pehopMbl POCCULICKOU NEHCUOHHOU cucmembl. Bo-nepsvix, ycunenue poau 1uyHO20 yua-
CMuUs 3AaCMpPaxo08aHHbIX IUY 8 PUHAHCUPOBAHUU CPAXOBBIX 83HOCO8, NPUUEM KAK 00OPOBOIbHORO,
mak u obsazamenvHo2o. Bo-emopuix, cozoanue npogeccuonanrbHol NeHCUOHHOU cucmembvl (4mo
npusedem K NOSGIEHUIO 005A3AMENbHBIX MPYOOBLIX NPOPECCUOHANbHBIX NEHCUll) U YCUNeHUe 3auH-
mepecogaHHocmu 6 Hell pabomooameneli (Hanpumep, 8 0OMeH HA CHUNCEHUe OpeMeHU BbINIadU-
8aeMbIX UMU CIPAXO0BbIX 83HOC08). B-mpemuux, paccmompenue 803MOACHOCMU NOOHAMUS NEHCU-
OHHO20 803PACMA, HO OYeHb NOCMENeHHO U OUpghepeHyupoB8anHo.

Pexomenoyemvie meponpusamus, no Hawemy MHeHUl0, O1A2ONPUAMHO OMPA3AMCA HA PopMu-
posanuu 60xcema Ilencuonnozo ¢honoa Poccuu u npueedym k cokpawenuro oegpuyuma ezo
O100%1cema.

Currently, as a result of ongoing pension reforms Russia is seeking to build a pension system
based on the experience of other countries. At the same time, in 2015 upon entry into force of the
Federal law “About insurance pensions” the “step back” and return to the system of distribution
was practically done, which is called the “solidarity of generations” pension system. It is assumed
that, abandoning the funded component will also address the issue of reducing the budget deficit
of the FIU due to its redistribution in the insurance part. This decision was based on the analysis
of successful functioning of the foreign pension distribution systems. But we must not forget that
all these systems have a number of serious differences from the Russian model.

In this regard, the paper presents the comparative analysis of some foreign pension systems by
criteria: type of system, types of pensions, retirement age, pensionable service, retirement age,
rate of insurance contributions and the principles of its financing. The effectiveness of pension
provision in different countries is also compared using the ratio of pension substitution.

Based on this analysis, recommendations for more effective reform of the Russian pension
system are given. First, it is the strengthening of the role of the personal participation of the
insured persons in financing of insurance premiums, and both voluntary and mandatory. Secondly,
it is the establishment of occupational pension system (which will result in mandatory labor
occupational pensions) and increased interest in it of the employers (for example, in exchange for
reducing the burden of their paid premiums). And, thirdly, it is the consideration of the possibility
of raising the retirement age very gradually and differentially.

The recommended actions, in our opinion, will benefit the formation of the budget of the
Pension Fund of Russia and will lead to the reduction of its budget deficit.

KaioueBbie cjioBa: NEHCHOHHAS CHCTEMa, KOA(Q(PHUIUCHT 3aMEUICHUS, HAKOITUTEIbHAS TTEHCH-
OHHAsl CHCTEMa, pacIpeeInTeNIbHas IEHCHOHHAs CUCTEMA.

Keywords: pension system, replacement rate, accumulative pension system, distributive pen-
sion system.
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IIpo6/ieMa cOOTBETCTBHUS CTOUMOCTH KANMUTAJILHOTO PEMOHTA MHOTOKBAPTHPHBIX KUJIBIX
aomoB ¢paktudeckuMm 3arpataMm (The Problem of Matching the Cost of Capital Repairs of
Apartment Buildings Cost)



IIpusedeno kpamkoe onucanue 08yx Memo0oo8 opmuposanusi oHoa KaNUMAaIbHO20 PeMOHMA
— HA CneyuanbHOM cueme U HA cueme pecuoHanrbHo2o onepamopa. Chopmynuposanvl 0CHOBHbIE
UCTMOYHUKU UX PUHAHCUPOBAHUS U PA3IUYUSL CNOCOD08 PopMUposanusi poHOA NO NPUHAONEHCHO-
cmu npas Ha OeHedCHvle Cpedcmed, 0COOEHHOCMAM YRAAMbl 63HOCO8, 3AKA3UUKAM paOOm U KOH-
mponao kavecmga. CoenacHo HOPMAMuUHO-Npasosol base NpusedeHsvl dManvl OCYUjeCmeneHUs
3aKynok mogapos, pabom u ycaye. I nasuyro yacmes poH008 coOCmasisaom 63HOCbL COOCMEEHHUKO8
acunvix naowaoei MKJ], nosmomy na OCHOBAHUU HOPMAMUBHBIX OOKYMEHMO8 Ha npumepe Yo-
mypmckoti Pecnybnuku npusedenvt pasmepol 631H0c08. Paccmompensi 08a peanvbHblx MHO20K8AD-
MUPHBIX HCUNBIX 0oMa 8 copode Hbiceecke — no ya. Maiickoui u yn. 10 nem Oxmabps, ux mexuuye-
CKUe XapaKkmepucmuxu u oo6vemuvl pabom 05l BbINOJHEHUSI KANUMATbHO20 peMOHmaA. s cocmag-
JIeHUsi cMem 8blOpaHbl OCHOBHBLE 8UObL PAOOM. PEMOHM 2epMemu3ayuu Cmulkos, 2U0OpoOU30IAYUs
@yHOamenmos, 3amena OKOHHbIX OJOKO8, peMOHmM ¢hacaoa, 3amMeHa UHHCEHEPHLIX cemell 8000-
CHaboicenus. Boinonnen ananus pacuema MUHUMAIbHO20 pamepa 83HOCA COOCMBEHHUKOS HCUTbA
HA OCHOBe COCMABIEHUsI CMen HA KaNUMaibHblll peMOHm 00vekmos 8 2opooe Hcescke. Cihopmy-
JIUPOBAHDBL 8bI600bL 011 YCMPAHEHUS BbIABIEHHO20 HeCOOMBEMCMEUs (PaKmuieckol cmoumocmu
KAnumanbHO20 PEeMOHMA MHOSOK8APMUPHBIX HCUTbIX OOMO8 CO CHIOUMOCHbIO, ONpeOdesieHHOU Ha
OCHOBe 83HOCO8 HA KANUMATbHBI PEMOHM.

The paper gives a brief description of two methods of forming of the capital repair fund: the
special account and on the account of the regional operator. The main sources of funding and
differences of the ways of forming the fund for supplies of rights to cash, payment of fees,
customers and quality control are stated. According to the regulatory framework the stages of
procurement of goods, works and services are given. The main part of funds is the contribution of
owners of residential properties of MKD, therefore, on the basis of regulations on the example of
the Udmurt Republic the size of the contributions is shown. Two real apartment houses in the city
of Izhevsk are considered: on Mayskaya street and 10 let Oktyabrya street, their technical
specifications and scope of work to perform the overhaul are studied. For estimating the main
works are chosen: repair of sealing joints, waterproofing foundations, window replacement,
facade repair, replacement of engineering networks of water supply. The analysis of calculation of
the minimum contribution of the homeowners on the basis of budgeting for capital repairs of
facilities in the city of Izhevsk. Conclusions are stated for elimination of the revealed discrepancy
of the actual cost of capital repair of apartment buildings and the cost defined on the basis of
contributions for capital repairs.

Kuarouesblie ciioBa: MHOrokBapTupHbie foMa (MK/I), kanuTabHBIA pEeMOHT, B3HOCHI Ha Kallu-
TaJIbHBIA PeMOHT, (oH KanuTaibHoro peMoHTa (OKP), cMeTHast crTouMOCTb, pacIieHKH.
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AHaJM3 PbIHKA MIOTEYHOr0 KpeAuTOoBaHuA Yamyprckoil Pecrmyauku (Analysis of Mort-
gage Crediting in Udmurt Republic)

Puinox unomeunvix kpeoumoe oxeamuvlgaem O0esiMeNbHOCMb KPeOUmopa U 3aeMujurd, mMexncoy
KOMOPbLIMU 8 CUTY 3aKTIIOYEHUsL 002080PA HA KPEOUMOBaHue 803HUKaom oosazamenbcmed. Yuacm-
HUKAMU PbIHKA 8ISI0MCS 2PAdiCOane U unomeunvle OAHKU UIU OP2AHU3AYUU, NPEe0OCMABIgioujue
Kpeoum, npu Komopom 3a1020M 8bICHYnaem Heosudcumoe umywecmeo. Mnomeunoe Kpeoumosa-



HUe npespawjaen HeOBUICUMOCHb 8 PADOMAIOUWULL KANUMAT, NOMO2AIOWULL HCUMETSIM PECnyOIUKU
ROIY4UMb COOCMBEeHHble K8AOPAMHbLIE MEMPbl, d KPeoumopam — 00Xoo.

Obvexmom aunanuza 6 OaHHOU cmambve s6/11emcs PbIHOK UNOMeuYHo20 Kpeoumoganus. Pac-
CMAMPUBAIOMcs PecUOHANIbHbIE ACHEeKMbl OPeAHUAYUU UNOMEYHO20 KPeOUumoeaHus 6 Yomypm-
ckou Pecnybnuxe u Ilpusonscckom gedepanonom okpyee 6 yerom. Ommeuaromes ocobeHHocmu
PBIHKA KpeOumo8aHusi NOCPEOCMBEOM COCMABLEHUs CIMAMUCIUKY 00beMa 8blOAHHbIX UNOMEYHbIX
Kpeoumoes HACeNeHUI0 8 KOIUYECMEEHHOM U PyO1e8oM COOMHOWEHUsX. Boisenienvl npobiemul yse-
JIUYEHUsI NPOCPOYEHHOU 3A00JHCEHHOCMU NO UNOMEYHOMY KpeOumy Hpu Y8eiuyeHuu Yucida 6bl-
OaHubIx Kpedumos. [lpoananuzuposansvl yenvl Ha K8AOPAMHBIN Memp NEPEUUHO2O U 6MOPUHHOSO
JHCUNILSL 8 PecUOHe 8 paspeze 200d U CONOCMABIEHbL C KOIUUECTNBOM 6blOAHHBIX UNOMEYHbIX Kpe-
oumos. Ilpeocmasnen ananuz ooau Yomypmcekoti Pecnyonuxu é Poccuiickoti @edepayuu, a mak-
JHce uHGghopmayus no Cyuecmeayiouum opeanu3ayusm, npedoCmasiaoWuUM UNOmMeyHoe HCUTUUHOe
kpeoumosaHnue. CocmasieHvl epaguxu cpeoHes3seuleHHOU U KI04esoli CmasKu 6 paspese 200a 0
Pe3u0enmos — huzu4ecKux auy.

The mortgage loan market covers the activities of the lender and the borrower, between which,
by virtue of entering into a loan agreement, obligations arise. Market participants are citizens and
mortgage banks or credit institutions, at which the mortgage is real estate. Mortgage lending turns
real estate into working capital, helping the residents of the Republic to get their own square
meters, and creditors — their income.

The subject of analysis in the paper is the mortgage market. The paper deals with regional
aspects of mortgage lending organization in the Udmurt Republic and the Volga Federal District as
a whole. The features of the credit market are noted by compiling statistics on the volume of
mortgage loans issued to the population in quantitative ratio and ruble terms. The problems of
increasing the overdue debt on a mortgage loan are identified with an increase in the number of
loans issued. Prices for a square meter of primary and secondary housing in the region in the
context of the year are analyzed and compared with the number of mortgage loans issued. The paper
presents an analysis of the share of the Udmurt Republic in the Russian Federation. Information is
provided on existing organizations that provide mortgage housing loans. The charts of weighted
average and key rates in the context of the year for individuals of residents were compiled.

KiroueBble cioBa: UIoTeKa, 3aJI0T, HIIOTEYHOE KPEIUTOBAHHUE, UITOTEYHOE KIITUIIHOE KPEIu-
ToBaHHE B Poccum, UITOTEYHOE KIJIMITHOE KPEIUTOBaHUE B Y IMYypTCKOW Pecnybnuke, quHamMuka
KpPEeIMTOBAHUS, TUHAMUKA 33]JOJDKEHHOCTH.
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Oco0eHHOCTH MCCIIeJOBAHUS IKOHOMUYECKOH CYIIHOCTH YCTOHYMBOIO pa3BUTHSI MPO-
MbinIeHHbIX npeanpuaTuii (Research Specifics of the Economic Essence of Industrial En-
terprises’ Sustainable Development)

Ilepexoo uenoseueckoeo obuecmsa uz NPUPOOHOLL Cpedbl 8 COYUATLHYIO BCLEOCMBUE C8EPXNO-
mpebnenus npusooUm K 603HUKHOBEHUIO 2100anbHblX npobnem. Hayuno-mexnuueckuti npozpecc
oKazvleaem 0eCcmpyKmueHoe GIUSHUE HA OKPYICAIOWYIO NPUPOOHYIO cpedy, YUMo noOmeepicoaem
HeoOxX00UMOCmb NOUCKA Oe30NACHO20 NYMU Pa36umus 0ouecmasa.

Konyenyus, paspabomarnnas 0ns noucka smoeo 6e30nacHo2o nymu, HanpasieHHas Ha peueHue
2N100anbHbIX NPobIeM Yenoseyecmea U OanbHeluee pazeumue Hay4HO-mexXHU4ecko2o npozpeccd,
npu 3MOoM He MOJLKO He UCIOWAsk NPUPOOHbBLE PECYPCbl, HO C030a8as DANAHC, NO3BOIAIOWULL CO-



Xpauumo ux 051 NOCAEOYIOWUX NOKOJeHUl, NOIYYULA HA36AHUe KOHYEnyuu yCmoudugo2o paseu-
mus.

AKmyanbHOCmb membl UCCIE008AHUSL OOBICHICMCSL MeM, YMO CYUWEeCMBOBAHUe PA3TUYHBIX HOOXO0-
008 K onpedeneHur0 YCmoudueo20 pa3eumust nNpUsoOUn K onpeoeieHHbiM mpyoOHOCMAM NpU Xapaxme-
PUCmuKe ROHAMUSL «YCIMOUYUBOe PA3GUMUE NPOMBIUIEHHO20 npednpusmusiy. Takum obpazom, yenvio
OAQHHOU CMamvu A6JIAeMCs UCCIe008aAHUE IKOHOMUHECKOU CYUHOCTIU NOHAMUSL «VCIMOUYUBOe PaA36U-
muey u MexamuzmMa nPpuUMeHeHUst OAHHOU KOHYENyuu K NPOMbIULIEHHBIM NPEONPUSIMUSM.

Paccmampueaemcs skonomuveckas CyWwHOCMb U OCHOGHbIE KOHYENYUU YCMOUUUBO20 pPA36U-
Musl ¢ COYUO-IKOL020-IKOHOMUUECKOU MOUKU 3penus. Packpvlieaemcs nowsimue «ynpagieHue yc-
MouyuU8biM pazeumuem npeonpusmusy. [lpusooumes ucmopuieckoe 000CHO8aHUE 803HUKHOBEHUS
KOHYenyuu yCmoudugo20 pa3eumust U CPAGHEeHUe 8327151008 YUEHbIX-IKOHOMUCTO8 HA NOHAMuUE ) C-
MOUYUB020 PAZBUMUSL.

Kamezopusi «ycmoiiuusoe pazsumuey 6 c0eil MHO2OYee60l HanpasIeHHOCMU OONYCKAem & Kaye-
cmee NpUoOpUMemHo20 HanpagieHus OMKa3 om NomMpeoUmenbCKo2o0 OMHOUEHUsL K NPUPOOHBIM pecyp-
cam, 3ameHsist e2o 6e30NaACHbIM Pa3sUumuem mexHoc@epvl U CMabuIbHOCHbIO OKPYAHCaroweli npupoo-
HOUL Cpeobl, UX 2APMOHUYECKUM B3aAUMOOeiCIBUEM 8 npedenax YCMaHoGIeHHbIX oepanudenull. /lannoe
83aumoo0eticmaue umeenm ceoell yeivlo obecneyerue cmabuibHOCmu 6cex cgep dHcusHu obwecmaa,
coxpaunentue 0711 Oy0YWUX HOKOJICHULL PeCYPCO8 HCUZHE0DeCneyeHUst OKpYicaroujell cpeobi.

Heobxooumo ommemums, umo npobnema nepepacnpedenehusi U 60CHOIHEHUsL Pecypco8 HAX00Uum
c8oe ompadicenue 6 O0esmeIbHOCMU NPOMbIUIEHHbIX npeonpusmui. Dopmuposanue coOCMEEeHHOU
cmpamez2uu yemoudueo2o passumust 0Jist NPEeONPUsIMust Modlcem Oblnb peueHuem 3moti npodIembi.

Ha ocnosanuu pezynomamog ucciredosanusi 0enaemcs 661600 0 HEOOXOOUMOCMU CMPEMIEHUs.
00wWecmsa Kk yCmouuugomy pa3eumuio.

The transition of human society from the natural environment to the social environment due to
over-consumption leads to the emergence of global problems. Scientific and technological
progress has a destructive effect on the natural environment, which confirms the need to find a
safe path to the development of society.

The concept, designed to find this safe path, aimed at solving global problems of mankind and
further development of scientific and technical progress, while not only without depleting natural
resources, but creating a balance that allows them to be preserved for subsequent generations,
was called the concept of sustainable development.

The relevance of the research topic is explained by the fact that the existence of different
approaches to the definition of sustainable development leads to certain difficulties in
characterizing the concept of “sustainable development of an industrial enterprise”. Thus, the
purpose of this paper is to study the economic essence of the concept of «sustainable developmenty
and the mechanism for applying this concept to industrial enterprises.

In this paper, the economic essence and basic concepts of sustainable development are
considered from the socio-ecological and economic point of view. The notion of «management of
sustainable enterprise developmenty is disclosed. The historical substantiation of the emergence of
the concept of sustainable development and a comparison of the views of economists on the
concept of sustainable development are given.

The category «sustainable developmenty in its multi-purpose orientation allows, as a priority
direction, the abandonment of the consumer attitude to natural resources, replacing it with the
safe development of the techno sphere and the stability of the surrounding natural environment,
and their harmonic interaction within the established limits. This interaction is aimed at ensuring
the stability of all spheres of life in society, preserving the resources of the life-sustaining envi-
ronment for future generations.

1t should be noted that the problem of redistribution and replenishment of resources is reflected
in the activities of industrial enterprises. Forming its own sustainable development strategy for an
enterprise can be a solution to this problem.



Based on the results of the study, a conclusion about the need for the society to strive for
sustainable development is drawn.

KiioueBble cjioBa: yCTOWYMBOE pa3BUTHE, YIPABICHHE YCTOHYMBBIM PA3BUTHEM, ITPOMBIII-
JICHHBIE TIPEIPHUSTHS, COLIMO-3KOIOT0-I)KOHOMUYECKHIE aCTIEKThI, OKPY’KaloIas cpea, 0OIecTBO.

Keywords: sustainable development, management of sustainable development, industrial en-
terprises, socio-ecological and economic aspects, environment, society.
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ABTOMaTH3MPOBaHHOEe padoyee MeCTO TJABHOI0 KOHCTPYKTOpPa pPaaM03JeKTPOHHBIX
CpeACTB HAa OCHOBe TeopuHu MHOroareHTHbIX cucteMm (Engineering Workstation for the Chief
Designer of Radio Electronic Means Based on the Theory of Multi-Agent Systems)

Paccmampueaemces 6o3mooicnocms co30anus asmomamusupo8anHo20 paboyezo mecma 2nas-
H020 KOHCMPYKMOPA PAOUOIIEKMPOHHBIX CPEOCME C IIeMeHmami IKCHEPMHOU CUCEMbL HAd OC-
HOBe MHO20a2eHmHOU cucmemvl. Paccmompenvt GyHkyuu asmomamusupo8aHnozo padoue2o
Mecma u Heobxooumvle 0151 e20 pabomvl Oazvl 3Hanuil. OmMOenvublll a2eHm paccmampueaemcs
KaK MexXanu3m, CHOCOOHbIL NOGIUAMb HA 0OCMuUdicCeHue yeau, npunamue peuwerus. Kaowcowiti uz
a2eHmos peuiaem c60i0 3a0auy, HO Cnocoben obmeHusamvcs ungopmayueli opye ¢ opyeom. s
opeaHuzayuu npoyecca O0eKOMNO3UYUU 3a0ayu 8 MHO20A2EHMHBIX CUCmeMax cozoaemcs aubo
cucmema pacnpeoeieHno2o peuilenus npooaemsl, aUOO0 O0eyeHmpanu308aHHbIL UCKYCCMEEHHbL
unmennexm. Aeenmol 6 npoyecce ompabomru c8oux GYHKYul opmupyom cnUcox 8blNOJIHEHHbIX
Oelicmsutl, pe3y1bmamos mecmuposanus U 6epuduKkayu, nepecvliaiom e20 8 YHPASIAIoU)Io
cucmemy. B 3agucumocmu om peuiaemvix 3a0a4 Kaxcovlil U3 a2eHmo8 Moxtcenm UCnoib308ams pas-
JIUYHbLE MEXHON02UU U MAMeMAmudecKutl annapam. 3a0aya npuHamus ONMUMAaIbHO20 peuleHuUs!
paccmompena Ha npumepe Mooenu 83auUMOo0eUcmsus cooOuWeHUs U KaHala Cesa3u, Komopwvle Mo-
2ym OblMb UCNOAL308AHbL 01 pAOOMblL 0OHO20 U3 UHMELIeKMYalbHblx azenmoe APM enasnozo
KOHCMPYKMOpa paouodieKmpoHHblX cpeocms. Paccmompena paouomenegonnas cucmema, pa-
bomarowas 6 OYNJIeKCHOM pedcume U umerowas 068a KaHaia cea3u — npamou u oopamuuli. Ilps-
MOU KaHan npeoHasHaveH 07 nepedadu coooweHuti om 6a3060t cmarHyuu Kk abOHeHmcKol CMmaH-
yuu. Ilepedaua coobwenuti om aboHeHMCKOU CMmanyuu K 6a3080l CMAHYUU OCYuWecmsisiemcs no
obpamuomy Kauany ceasu. [na kaxcooz2o us KaHauioe onpeodenensl ynpasiaouue napamempsi. Ilo
NPAMOMY KAHATY nepedaemcs KOMAaHOd no YRPasieHuio Kauecmeom 00pamHo20 KaHana cesasu, u
Haobopom. I[Ipedcmaenena mooenb adanmuHOU paoUOCUCmeMbl 8 8UOe CUCTeMbl YPAGHEHUIL.
Ilpusedena 3asucumocms 6epOAMHOCMU NPABUILHO20 NpUEMd COOOWeHUs Om 6epOSMHOCU
OWUOKU 8 CUMBOTIE, BLIYUCTIEHHOLL NO NPEOIONCEHHOMY ANICOPUNMY.

The possibility of creating an engineering workstation for the chief designer of radio electronic
means with elements of an expert system based on a multi-agent system is considered. The
functions of the engineering workstation and the knowledge base necessary for its work are
considered. A separate agent is seen as a mechanism that can influence the achievement of the



goal and decision-making. Each of the agents solves the problem, but is able to exchange
information with each other. To organize the process of problem decomposition in multi-agent
systems, either a distributed problem-solving system or decentralized artificial intelligence is
created. Agents in the process of working out their functions form a list of performed actions,
testing and verification results and send it to the control system. Depending on the tasks to be
accomplished, each of the agents can use different technologies and mathematical apparatus. The
problem of making the optimal solution is considered using the example of the communication and
communication channel interaction model. A radiotelephone system operating in a duplex mode
and having two communication channels, direct and reverse, is considered. A forward channel is
used for transmitting messages from a base station to a subscriber station. The transmission of
messages from the subscriber station to the base station is carried out on the reverse
communication channel. For each channel, the control parameters are defined. A command to
control the quality of the reverse link is transmitted on the forward channel and vice versa. A
model of an adaptive radio system is presented in the form of a system of equations. The
dependence of the probability of a correct reception of a message on the error probability in a
symbol computed by the proposed algorithm is given.

KiarwueBbie cjioBa: aBTOMaTH3MPOBaHHOE pabouee MEeCTO, MHOTOAreHTHAsI CHUCTEMa, IKCIEePT-
Has CUCTeMa, MaTeMaTHYeCKasi MOJEIb, KaHAJ CBS3H.

Keywords: engineering workstation, multi-agent system, expert system, mathematical model,
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JKCIMEePUMEHTATbHBII METO/ ONpeae/IeHUs] TPAHNYHBIX YCJIOBH TENI000MeHA B JeTAJIAX
Auraresieit BHyrpenHero cropanusi (Experimental Method for Determination of Boundary
Conditions of Heat Exchange in Parts of External Combustion Engines)

IIpeocmasneno obocrosanue IKCNEPUMEHMATILHO20 MeMO0a ONpeoeieHUs 2PAHUYHBIX YCI08ULL
meni00oOMena 6 Kamepe c2opanus osueameneli 6Hympenne2o ceopanus. I[loxazano, umo, Hecmom-
pA Ha Oonbuiue 803MONCHOCMU COBPEMEHHBIX YUCIEHHbIX Memo008 onpedeieHusi meniogo2o Co-
cmosAHus demareli Ogueamenel U UMEIoWUXcs Ha UX OCHOBE COBPEMEHHBIX UHIMESPUPOBAHHBIX Na-
Kemos, MmoYHOCHb NOLYYAeMbIX Pe3yIbmamos onpeoeieHuss meniogo2o coCmosHUs oemanel 08u-
eameiis, 00pa3VIOWUX Kamepy c2OpaHus, 3a6UCUM Om MOYHOCMU IKCHEPUMEHMATbHO20 Onpede-
JIEHUSL 2DAHUYHDBIX YCI08ULL Men100oMeHa. I panuunvimu yeaosusmu meniooomena ons ouggepen-
YUATbHO20 YPABHEHUs, ONUCLIBAIOWe20 NpoYecc HeCMAayuoOHApHOU Menioomoadu om pabouezo
meja K cmeHkam oemainel, 00pazyiowux Kamepy ceopanus 08ucamers, A81a0Mmcs 3HAYeHUs MHO-
BEHHO20 KOIGhhuyuenma menioomoayu om 2aza K CmenKam oemaneu Kamepvl C2Opanus, memne-
pamypa 2asza 8 Kamepe C2opauus, MCHOBEHHAs memMnepamypd NoeepXHocmu oemanell Kamepbl
C20panus U memnepamypHbulil SpaoueHm no HopmMaau K nogepxHocmu oemaneil. /[ns onpedenenus
Ko3¢hhuyuenma menioomoauu om 2aza Kk CmeHkam oemaiell, 00pa3yVIoOwux Kamepy c2oparust 08u-
eameris, papaboman mMemoo usmMepeHus memnepamypbl NIAMeHU 8 Kamepe c2OpaHus Ha OCHOBe
RUpPOMEempUU CNeKmpailbH020 OMHOUIEHUs CO CNeYUAIbHOU ONMUYecKol cucmemou ¢ unmepge-



PEHYUOHHBIMU céemouabmpamu. /s usmeperus MCHOBEHHOU MeMNepamypbl HOGEPXHOCMU Oe-
manei Kamepsl C2OPAHUSA U MEMNEPAMmypHO20 2paouenma no HOPMAlu K NOBePXHOCMU Oemanel
paspabomana NieHOYHAs MEPMONapa U NPo8eOeHO UCCIe008aHUe ee OUHAMUYECKUX XapaKkmepu-
cmuk. [[na npoeedenusi SKCNepUMEHMANbHbIX UCCIe008aAHUll pa3pabomana yCcuiumenbHo-pe-
SUCIPUPYIOWAs annapamypa u npogeodeHo dKCHePUMEHmMAlbHOe UsMEpPeHIUe OCHOBHLIX napamem-
pos mennoobmena 6 Kamepe ceopanusi ogucamens. lIlonyuennvle pe3ynrbmamol HOOMBEPAHCOAIOM
aghghexmusnocmv npeodnodiceHHbIX Memo008 OJisl IKCNEPUMEHMANbHO20 ONpedesleHuUsi PaAHUYHbIX
Ycno8uil meniooOMeHa 8 08ULAMENSIX 6HYMPEHHe20 C2OPAHUAL.

The paper presents the validation of the experimental method for the determination of boundary
conditions of heat exchange in the combustion chamber of internal-combustion engines. It is shown
that despite great opportunities for the modern numerical methods for determination of thermal state
of engine parts and the integrated packages which are available on their basis, the accuracy of the
received results of the thermal state of the engine parts forming the combustion chamber depends on
the accuracy of the experimental determination of boundary conditions of heat exchange. Boundary
conditions of heat exchange for the differential equation describing the process of a non-stationary
heat emission from a reaction mass to sides of the parts forming the engine combustion chamber are
the values of the instantaneous heat transfer coefficient from gas to sides of the combustion chamber
parts, gas temperature in combustor chamber, the instantaneous surface temperature of parts of the
combustion chamber and temperature gradient on a normal to a surface of parts. A method was
developed for measuring of flame temperature in the chamber condition based on pyrometry of
spectral ratio with special optical system with interference light filters for determination of heat
rejection ratio from gas to sides of the parts forming the engine combustion chamber. The
membranous thermocouple is developed and the study of thermocouple dynamic characteristic was
undertaken for measurement of instantaneous surface temperature of surface of details and tempera-
ture gradient on a normal to a surface of parts. Amplifying and recording equipment is developed and
experimental measurement of the basic parameters in the engine combustion chamber is permormed.
The results confirm the efficiency of the proposed methods for the experimental determination of
boundary conditions of heat exchange in internal combustion engines.

KnioueBble cioBa: qBUratenb BHYTPEHHETO CTOpaHHWs, TPaHWYHBIC YCIOBHS TEIIOOOMEHa,
U3MEpEeHUE TeMIEPaTypbl, METO]I OIIpeaesIeHUs KO UIIEHTa TeIUIO0TIauu.

Keywords: internal combustion engine, heat transfer boundary conditions, temperature meas-
urement, method for determining the heat transfer coefficient.
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Pa3pabdorka UML-moaenn KjaaccoB I NpeINPUATHH NUIIEBOH NMPOMBINIJICHHOCTH IO
TexHosioruu OMG RUP (Developing the UML Class Model for OMG RUP Technology of
Food Industry)

Baoicnvim snemenmom nianupoganusi pazpabomkiu KOMNbIOMeEPUIUPOBAHHBIX CUCTEM YNpaeie-
HUSL A6IIeMCSl CUCTEMHOEe UCCe008anue npeomemuol ooaacmu. I1o006Hoe moodenuposanue npu-
36aHO pewiums npobaemy Kpusuca npu papabomke NpoSPAMMHO20 obecneyeHusi — OYeHUmbs



macumab cucmemvl U HeobXoOoumvle cpedcmea Oisi ee peanuzayuu. B pabome npeocmasnena
UML-mo0env kaaccog npeonpusmusi RUWEBOU NPOMBIUIEHHOCU HA npumepe Xaeb03aso0d.
IIpeonpusmue ¢pakmuuecku pabomaem no cucmeme JIT. [losmomy npu asmomamuszayuu HyHCHO
VUUmMbl8amsy, 4mo OCHOBHOU NPOYecc CUNLHO CEA3AH C Pe3yIbmamamil 6CHOMO2AMeNbHbIX NPoYec-
coe. Ha ocnosanuu npugedeHuvix use-case-ouazpamm paspabomana mooeisb Kiacco8 Ois Npous-
6oocmea. Ilpednooxcen nooxoo K peutenuro 3a0a4u NPOEKMUpPOBaHUs. CMPYKmypvl UHDOPMAYUOH-
Hou cucmemvl Ha ocHoge UML-modenu knaccog npeomemnoui ooaracmu. Peanuszoean nooxoo RUP
K paspabomke Mmooenu UHGOPMAYUOHHOU CUCMEMbl YNPAGIeHUs 8CNOMO2AMENbHbLIMU Ou3Hec-
npoyeccamu NpoOMbIULIEHHO20 npeonpusmus. B pe3ynbmame uccie0osanusi 6vlA6leHO, 4mo
CMpPYKmMypa OaHHbIX Oyoem cocmosims U3 3 OCHOBHLIX pa30elo8, 00eCneyusarwux uLpopmayu-
OHHble NOMpeOHOCMU NPOU3BOOCMEA, YNPAGIeHUs U 00CMABKU 20MO80U NPOOYKYUU 00 MOYeK
peanuzayuu. MunumanbHoe KOaU4ecmeo 6a308blX KIACCO8 CYWHOCMeEl NpeoOMemHOoU obaacmu,
pynnupyrowux maoauyvl no npunyuny 1 Ko MHocum, He meHee 15, umo 2o8opum o 6vbiCOKOU
CILOJACHOCMU NPOEKMUPYeMOll OA3bl OAHHBIX NPeOMEMHOU 00IACTU.

An important element in planning the development of computerized control systems is a system-
atic study of the subject area. Such modeling is used to solve the problem of “"software
development crisis” — to assess the scale of the system, and the necessary means for its
implementation. The paper presents the UML-model of the classes of a food industry enterprise
using the example of a bakery. The enterprise actually works by the JIT system way. Therefore,
during automation, one must take into account that the main process is strongly associated with
the results of auxiliary processes. Based on use-case diagrams, the UML-model of classes for
production has been developed. An approach is proposed to solve the problem of designing the
structure of an information system based on the UML classes model of the subject area. The RUP
approach to the development of the model of an information system for managing auxiliary
business processes of an industrial enterprise was implemented. As a result of the research it was
revealed that the data structure will consist of 3 main sections providing information needs of
production, management and delivery of finished products to implementation points. The high
complexity of the information system's database is indicated; because of the minimum number of
basic classes of domain entities that group tables according to «I-to-n»-connections is not less
than 15.

Kuarouesbie cioBa: monenupoBanue, kimaccel, UML, RUP, cucrema ympaBieHusi, Ou3zHec-
MIPOLIECCHI, TTUIIEBAsI POMBIILICHHOCTb.

Keywords: UML, RUP, classes, food industry, business process modeling, CIS.

YK 658.382
DOI 10.22213/2413-1172-2017-4-91-94

b. B. Cesacmbsnos, TOKTOp TeXHUYECKHX Hayk, mpodeccop, kI TY umenn M. T. Kanamau-
koBa (B. V. Sevastyanov, DSc in Engineering, Professor, Kalashnikov ISTU)

J. M. Kocmun, acnupant, Ux['TY umenu M. T. Kamamuukosa (D. M. Kostin, Post-graduate,
Kalashnikov ISTU)

Tpancdopmanus kpuTepueB oleHKH 3(PPEeKTHBHOCTH CHCTEM YIPaBJIEHHUS OXPAHOH TPY-
Aa: TPAAUIMOHHBINA U coBpeMeHHbI moaxoabl (Transformation of Criteria for Assessing the
Effectiveness of OSH Management Systems: Traditional and Modern Approaches)

Henpepuvisrnoe cosepuiencmeosanue, nogvluienue 3@@ekmusHocmu u pe3yibmamueHoCmu
cucmem ynpaeieHusi OXpanol mpyoa s611emcs OOHUM U3 INeMEHMO8, 6a306bIM NPUHYUNOM U Ye-
NbI0 UX  QhyHKkyuonuposanus. Beipabomrxa ob6vekmusHbiX, 00CMOBEPHBIX, UHPOPMAMUBHBIX U
NPAKmMu4yecKu NPUMEHUMbIX Kpumepues oOyeHKU 3PpekmueHocmu maKux cucmem 6blCmynaem 00-
HUM U3 HANPAaGIeHUl HayYHOU U NPAKMUYECKOU 0esimenlbHOCMU.



Kpumepuu oyenxu s¢ghpexmusnocmu maxkux cucmem, no0xXoovl K ux pazpabomke npemepnesa-
JIU UBMEHEHUsl 8 npoyecce CMeHbl PUI0CoOpuU YNPABIeHUs 8 YelOM U nepexo0d Om mpaouyuOHHbIX
(co6emcKuUX) K COBPEMEHHBIM CUCTIEMAM YIPAGIEHUSI OXPAHOU mMpyod.

Lenvto pabomul a615€MC CPABHUMENbHBII AHATU3Z CYUWHOCTIU U COOEPHCAHUSL NOOXOO08 K Pa3-
pabomke kpumepues 3¢hekmusHocmu GYHKYUOHUPOBAHUSL CUCEM YNPABGIEHUS OXPAHOU mpyod
8 omeuecmeeHHOU npomvlulieHHocmu 6 ux ounamuke. ConocmaegneHvl cucmemvl nokasameneu
oyeHKu 3¢hhexmusHocmu (pe3yrbmamusHocmuL), npumMeHsemvle 8 no30Hecosemckull nepuood (70-e
— Hayano 90-x 22.) u 6 nocmcogemckoe épems. YCmaHo8ieHo, 4mo MemoouKu OYeHKU cucmem
VAPAGAEHUsL OXPAHOU MPYOd 8 MPAOUYUOHHBIX CUCTEMAX ONEPUPOBATIU NPEUMYUECNEEHHO KO-
YeCMEEHHbIMU He2aMmuUHbIMU NOKA3AMENAMU, HAYETeHHbIMU HA U3MepeHUue YUCLA pPedanu306ds-
WUXCA PUCKO8 U OYEHKY yyepoa («peakxmusHasny Memoooao2us OYeHKU,).

B pabome npoananuzuposanvl 06HO8IeHHbIE COBPEMEHHbLE NPUHYUNDL PA3PAOOMKU KpUumepues
OYeHKU dPGekmusHocmuy cucmem YAPAGIeHUs. OXPawou mpyod, 6 MmMOM Hucie PUuck-
OPUEHMUPOBAHHBI NOOX00, CUCMEMHBIU NOOX00, COYEMaHUue «aAKMUBHBIX» U «NACCUBHBIX» NOKA-
3amenetl u 0p. Paccmompenv nekomopwvie agmopckue MemoouKku 3amepos COCMOSIHUSL U OmcIie-
HCUBAHUSA OUHAMUKU IPPEKMUBHOCU PYHKYUOHUPOBAHUS CUCTEM YNPABLEHUs OXPAHOU MpPYod.
Ocoboe sHUMaHUe YOeNeHO POl U MeCmy COYUATbHO-NCUXON0SUHEeCKUX noKazamelell KauecmeeH-
HOU OYeHKU dhheKmusHocmu YHKYUOHUPOBAHUSA MAKUX CUCTNEM HA NPEeONPUAMUSIX.

Coenan 6b1800 0 xapaxmepe, CMeneHUu U NPUHUHAX 3AUMCMBOBAHUSL ONbIMA MPAOUYUOHHBIX
cucmem ynpaeieHus OXpaHou mpyoa 6 co8peMeHHOl npomviuieHHocmu. Hameuenvr o6vexmug-
Hble NPUYUHBL, NPENsIMCmMEYIouue 6HeOPEHUI0 NPOSPEeCCUBHbIX HOBAYUL, 0O03HAYEHbL HEKOMOpble
CcnocooObl uUx NPeoooIeHUs.

Continuous improvement, increasing the efficiency and effectiveness of OSH management sys-
tems, is one of the elements, the basic principle and purpose of their operation. The development
of objective, reliable, informative and practically applicable criteria for assessing the effectiveness
of such systems is one of the directions of scientific and practical activity.

Criteria for assessing the effectiveness of such systems, approaches to their development have
undergone changes in the process of changing the philosophy of management in general and the
transition from the so-called “Traditional” (Soviet) to modern OSH management systems.

The aim of the work is a comparative analysis of the essence and content of approaches to the
development of criteria for the effectiveness of OSH management systems in the domestic industry
in their dynamics. The systems of indicators of effectiveness evaluation (effectiveness), applied in
the late Soviet period (1970th — early 1990s) and in the post-Soviet period are compared. It has
been established that the methods for evaluating OSH management systems in ‘“‘traditional”
systems mainly operated on quantitative negative indicators aimed at measuring the number of
realized risks and assessing damage (the “reactive” valuation methodology).

In the work the updated modern principles of development of criteria of an estimation of efficiency
of control systems of a labor safety, including the risk-oriented approach, the system approach, the
combination of “active” and “passive” indicators, and others are analyzed. Some author's methods
for measuring the state and monitoring the dynamics of the effectiveness of OSH management systems
are considered. Particular attention is paid to the role and place of socio-psychological indicators of a
qualitative assessment of the effectiveness of such systems in enterprises.

A conclusion was drawn about the nature, extent and reasons for borrowing the experience of
“traditional” occupational safety management systems in modern industry. Objective reasons that
prevent the introduction of progressive innovations are outlined, some ways of overcoming them
are stated.

KiroueBble c10Ba: crcremMa yrnpaBlIeHUs] OXPaHOW TPy/ia, HETPEPHIBHOE COBEPIICHCTBOBAHHE,
KPUTEPHH OLICHKU YPPEKTUBHOCTH CUCTEM YIIPABIICHUS OXPAHOH Tpy/a.

Keywords: occupational safety and health management system, continuous improvement,
criteria for assessing the effectiveness of OSH management systems.
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CoBpeMeHHOE COCTOSIHHE Pa3BUTHSI HH(OPMAIMOHHBIX CHCTEM IUIAHHUPOBAHHUS PeCypPCOB
u ynpapJjeHus npeanpusituem (The Current State of Resource Planning and Enterprise
Management Information Systems)

Cmambs noceésaujena cospemeHHOMY COCMOSIHUIO PA36UMuUsi UHHOPMAYUOHHBIX CUCTIEM NAAHU-
Ppo6anus pecypcos u ynpagienusi npeonpusmuem. Pacckazvieaemcsa o pazsumuu memooonocutl
VAPAGAEHUsL NPEONPUSIUEM C NOMOUBIO NPOCPAMMHO-UHCMPYMEHMAIbHBIX CPeOCms. 3ampazusa-
emcs. mema 38010YUY MemMOoO00I02Ul, ¢ NOMOWbIO KOMOPLIX AGMOMAMUSUPYEMCs 0esmelbHOCHb
npeonpusimusi, a umenno. «lLianuposanue nompebrnocmeii ¢ mamepuanaxy, «llnanuposanue npo-
U3800CcmeeHHbIX MowHocmely, «Ilnanuposanue npouzgoocmseeHHbIx pecypcosy, «llianuposanue
pecypcos npeonpusmusi, CUHXPOHUSUPOBAHHOE C 3ANPOCAMU NOMPEOUMESLY.

Paccmampusaromes camvie pacnpocmpanenHvle Ha POCCUNCKOM PbIHKe UHDOPMAYUOHHBLE
cucmemvl NIAHUPOBAHUSL PECYPCO8 U YNPAGNeHUus KPYNHbIM NpeOnpusimuem, maxue Kak
«1C:Ilpeonpusmuey, Microsoft Dynamics AX, SAP ERP, Oracle E-Business Suite, Sage ERP.
Kpome moeo, asmopom paccmompenvt cucmemvl 60aee nooxooswue 0 A8MOMAmu3ayuu 0esi-
menbHOCMU NPeOnpusmull Maio2o u cpedHe2o OusHeca, maxue xax Microsoft Dynamics NAV,
«lanakmuxa ERP», «Ilapyc-Ilpeonpusmue», Epicor iScala, KAC «busnec-Jlroxey. Ilpu pac-
CMOMPEHUU KaHCOOU U3 NEPeqUCIeHHbIX CUCeM YROMUHAIOMCA OMPAciu, 8 KOMOpbIX OaHHbie
cucmembl UCHOAb3YIOMCS, CIMOUMOCIU TUYEH3UU, QYHKYUOHATILHOCHb, UCNOTIb3YeMble CUCEMbL
yapasieHuu 6a3amu OAHHbIX. A MAKHCe CAMble U3BECHble HA POCCULICKOM PbIHKe NPeOnpusimusl,
Ha KOMOPbIX BHEOPEHbL U UCHOTIL3YIOMCS PACCMAMPUBAEMble 8 CMAMbe CUCEMbl NIAHUPOBAHUS
Pecypcos u ynpasienus npeonpusimuen.

The paper is devoted to the current state of resource planning and enterprise management in-
formation systems. The author tells about the development of enterprise management
methodologies using software. The paper touches on the evolution of methodologies that automate
the activities of an enterprise, namely such methodologies as Material Requirements Planning,
Capacity Requirements Planning, Manufactory Resource Planning, Customer Synchronized
Resource Planning.

The author examines the most common resource planning and large enterprise management
information systems on the Russian market, such as 1C: Enterprise, Microsoft Dynamics AX,
SAP ERP, Oracle E-Business Suite, Sage ERP. In addition, the author considers systems more
suitable for automating the activities of small and medium-sized businesses, such as Microsoft
Dynamics NAV, Galaxy ERP, Sail-Enterprise, Epicor iScala, CAS Business-Lux. When con-
sidering each of the listed systems, such things are mentioned as the industries, in which these
systems are used, the cost of licenses, the functionality, and the used database management
systems. The author also mentions the most well-known enterprises on the Russian market,
where the discussed in this paper resource planning and management systems are
implemented and used.

KuroueBsble ciioBa: apromatusauus, npeanpusitue, ERP-cuctema, nHpopmanmonHas cucrema,
TUTAHUPOBAHHUE PECYPCOB MPEIIPHUATHS, YIIPABICHUE MIPEITPUITHEM.

Keywords: automation, enterprise, ERP-system, information system, enterprise resource plan-
ning, enterprise management.
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Pa3pa0oTka mo3TanmHoOro MaTreMaTH4ecKoOro M ajJropuTMHUYecKOro odecrne4yeHus: MoJe/ v
yIpaBJieHHsl M0 MOAroOTOBKe HHKeHepHbIX KaaApoB (Development of Step-by-Step Mathe-
matical and Algorithmic Support of the Management Model for the Training of Engineering
Manpower)

B nacmoswee spemsa ocmpo cmoum npodiema Hecoomeemcmesus npopheccuoHaIbHbiX KoMne-
MeHYULl 8bINYCKHUKOB 8306 C PedbHbIMU MPebO8aHUsMU PbIHKA. []si peuieHust npobiemvl Heoo-
X00umo pazpabomams yeavili psaod HOBbIX HAYYHLIX peuleHUll, KOmopbvle HOMO2Ym NOBbICUMb Kade-
cmeo gvicue2o oopazosanusi 6 Poccuu. Ilpejicoe ececo nHeobXo0umo co30ams YCi08Us 6 8)3aX
cmpanvl 051 nepexooa K UHOUBUOYATLHOMY O00VYeHUlo cmyoeHmos. HMnousudyanbuvlii no0xoo
K 00YYeHUI0 NO3GONUM CIYOEHMAM 8blOUPAmMb 4acms OUCYUNIUH Y4eOHO20 NIAHA, OPUEHMUPYSCH
Ha ceou nompebrocmu u 6yoywezo pabomooamens. Tak kax osneuenue pabomooamesi 8 yueod-
HbLUL IPOYECC S8NSEMCS BANCHLIM (DAKMOPOM KA4eCMBEHHO20 00PA308aHUS, ABMOPbI NONbIMATUCDH
8bIABUMb OCHOBHbIE NPOOIEMbL PYHKYUOHATLHOLO 83AUMOOEUCMBUS 8Y308CKOU CUCTNEMbL C NPOU3-
600CmMeEeHHOU. B pamkax cmambu npedcmaesiena KOHYenmyaibHas MOOeilb, 8 KOMOpoU Npeoio-
JHceH MemooO NosvluleHUs IPHeKmueHocmu 83aumMocssasu yuebHo2o npoyecca u pabomooamels.
Peanusayus memooa ocywecmensiemcss nocpeOCmeom ancopumma, KOmopbwlil no360.Jsem NnoGul-
cumov 00bLEKMUBHOCTb OYEHKU YUeOHO20 NIAHA, MeM CAMbIM VAVYUUMb pabomy no e2o KOppex-
MuposKe co2nacHo mpebosanusim pabomooamerneil. Takoce npeocmasieHa Mamemamuyeckas Mo-
0eflb, ¢ NOMOWbIO KOMOPOU MOMCHO ONpedenump, Kakue OUCYUNIUHbL U 8 KAKOM 0Obeme HeobXo-
OUMO U3YYamsb CmyOeHmy, Ymoodwvl 0C8oUMb Mpedyemyo nPo@decCuUoOHANIbHYIO KOMNEMEHYUIO.

At present, the problem of the discrepancy between the professional competencies of university
graduates and the real demands of the market is acute. To solve problems, it is necessary to
develop a number of new scientific solutions that will help improve the quality of higher education
in Russia. First of all, it is necessary to create conditions in the universities of the country for the
transition to individual education of students. Individual approach to training will allow students
to choose a part of disciplines of the curriculum, focusing on their needs and the future employer.
Since the involvement of the employer in the educational process is an important factor in quality
education, the paper identifies the main problems of the functional interaction of the university
system with the production one. Within the framework of the paper, a conceptual model is
presented, in which a method is proposed for increasing the effectiveness of the interaction
between the educational process and the employer. The implementation of the method is carried
out by means of an algorithm that allows increasing the objectivity of the evaluation of the
curriculum, thereby improving the work on its adjustment, according to the requirements of
employers. A mathematical model is also provided, with the help of which it is possible to
determine which disciplines, and to which extent, is necessary to study by the student in order to
master the required professional competence.

KiarueBbie c10Ba: KOHIENTyaIbHAS MOJICNb, aJITOPUTM YIIPABICHHS B paMKax 00pa3oBaTeib-
HOTO TpoIlecca, CHCTeMa TOJACPKKUA TPHUHATHS PEIICHUS, KOMIIETEHTHOCTh, WHJIUBHYaJIbHAS
TPaeKTOPHs O0YUCHHUSI.

Keywords: conceptual model, management algorithm in the educational process, decision sup-
port system, competence, individual trajectory of learning.



YK 004.932
DOI 10.22213/2413-1172-2017-4-104-109

A. II. Llypasun, acuupant, UxI'TY umenu M. T. KanammnukoBa (4. P. Shuravin, Post-
graduate, Kalashnikov ISTU)

C. B. Bonoeouwn, nOKTOp TexHUYeckux Hayk, noueHT, MxI'TY umenu M. T. Kanamnukosa
(S. V. Vologdin, DSc in Engineering, Associate Professor, Kalashnikov ISTU)

@OuibTpanMs BXOAHbIX JAHHBIX HEHPOHHON CeTH ¢ MPUMEHEHHEM TeXHOJIOruu unudpoBoii
o0padorkm curnanos (Filtering Input Data of Neural Network Using Digital Signal Process-
ing Technology)

OOHUM U3 BAJICHBIX HANPABIEHUL UCCIe008aHUs 6 001acCmu UCKYCCMBEHHO20 UHMELLIeKma
MOJCHO HA36AMb Memoobl ONMUMU3AYUL, 6 MOM YUCIe CIMOXACMUYeCKUue anieopummol. Jannas
MEXHONI02USL UCTIONb3YEeMCSL OJisl PEULEHUsL PA3TUYHBIX 3A0AY 60 MHO2UX 001ACMAX 0esimelbHOCMU.
Llenvro npusedenHo2o 6 cmamve UCCLEO08AHUSL AGNAEMCA VIAVUUleHUe 00yYeHUs HeUPOHHOU cemu
MEMOOOM 2eHEMUYECKO20 ANopumma nymem Quibmpayuu 6X0OHbIX OAHHBIX C UCNOb308AHUEM
mexHon02uU Yyuppoesol oobpabomxu cuecHanos. B xauecmee 8XOOHbIX OAHHLIX 635Mbl OUPIICEsble
komuposku. Hetiponnas cemv npedcmasnsiem co6oil cCOBOKYNHOCHb ClOe8 HEUPOHOS, 20e KAXCObLiL
HeUpOH AGAemcs YYHKYyuetl Om CymMmbl 6XOOHbIX CUSHATI08, YMHOMCEHHbIX HA KOdppuyuenmol. B
OAHHOU cMambve UCNOIb3YEeMCs CUSMOBUOHASL nepedamounas Qyuxkyus. /s yayuuenus Kaiecmeda
00yueHuss 6Xx00Hble OanHble nodgepearomces urbmpayuu. B 00630pHou wacmu paccmompen mex-
HUYeCKUll anaius, Memoo a8moMamuiecKkol pecpeccuu U npuUMeHeHue HeupoHHulX cemetl. Boi-
0BUHYMA U NPOBEPEHA SUNOME3Ad BO3MONCHOCMU YIYYUIeHUs Kauecmed 00yUeHUs. HelpOHHOU ce-
mu 3a cuem NOOABNeHUS. WYMA 68 UCXOOHBIX OAHHBIX ¢ ucnonvzosanuem memooos L[OC. Ilpoge-
peHa eunomesa 3a8UCUMOCIU KA4eCmea 00yYeHUs HeUPOHHOU cemu Om CMAamucmuideckux xa-
paxkmepucmuk 8vloopku. Paccmompen memoo unbmpayuu oOupiicesblx KOmupogoxK ¢ UCHOIb30-
samuem cKoavaujel cpeonell u meouanHou gurvmpayuu. Ilpusedenvi pesyrbmamul 3Kcnepu-
MEHMA U YUC/IeHHAsl OYEeHKA Kayecmea 00y4eHus, a maxkjice Cmamucmuieckux XapaxKmepucmux
8bI00PKU, MeM CAMbIM NOOMBEPHCOEHA 3ABUCUMOCTNL MENHCOY CIMAMUCTNUYEeCKUMU XapaKmepu-
CMUKamu 6b100pKU U Kauecmeom 00yueHust HeupoHnnot cemu. [loOmeepocoeHo noaodicumenvroe
BAUSAHUE NPeO8aAPUMENbHOU PUuIbmMpayuu OGHHbIX HA Ka4ecmeo 00y4ueHUs HeUPOHHOU Cemu.

One of the important areas of research in the field of artificial intelligence can be called opti-
mization methods, including stochastic algorithms. This technology is used to solve various
problems in many areas of activity. The aim of the research presented in the paper is to improve
the training of a neural network by the genetic algorithm method by filtering input data using
digital signal processing technology. As input data, stock quotes are used. A neural network is a
collection of layers of neurons, where each neuron is a function of the sum of the input signals
multiplied by weights. In this research a sigmoid transfer function was used. The input data are
filtered to improve the learning quality. Technical analysis, the method of automatic regression
and the application of neural networks are considered in the review part. The hypothesis of the
possibility of improving the quality of training the neural network by suppressing noise in the
source data using DSP methods is advanced and tested. The hypothesis of the dependence of the
neural network training quality on the statistical characteristics of the sample was tested. The
method of filtering stock quotes using the moving average and median filtering is considered. The
filter data formulas are derived from digital signal processing and digital image processing
technologies and are changed to the requirements of technical analysis of financial stocks.
Comparative examples of graphs of source quotations and forecasts using these filtration methods
are given. The results of the experiment and the numerical evaluation of the quality of training as
well as statistical characteristics of the sample are presented, thus confirming the relationship
between the statistical characteristics of the sample and the quality of the training of the neural
network. The positive effect of preliminary filtering of data on the quality of training of the neural
network was confirmed.



KiaroueBble ¢10Ba: NCKYyCCTBEHHBIN MHTEIUIEKT, METOJBI ONTHMHU3AINH, HEUPOHHBIC CETH, I'e-
HETHUYECKHUH air OpHUTM, IIOJABJICHUC IIIyMa.

Keywords: artificial intelligence, optimization methods, neural networks, genetic algorithm,
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CroxacTuyeckasi TeOpUS 3BYKOU3OJISIMH IUJIMHAPUYECKON 000JI0YKH Tra3onpoBoaa
(Stochastic Theory of Sound Insulation of Pipeline Cylindrical Shell)

B psaode cnyuaes, umerowux onpeodenennHoe npakxmuieckoe 3HaueHue, npeocmasisiem uxHmepec
80NPOC 0 CNOCOOHOCMU MOHKOCMEHHOU 000N0UKU JTOKAIU308AMb BOJHOBYIO dHEPSUID 60OIU3U NO-
Jyyamens,, KOMOPwll OKPYAHCEH IMOU 000I0UKOU, M. e. OmOoeleH el0 om HeuiHell cpedvl. JlanmHbvill
eromen no360s1em Ham 2080PUNMb O BHYMPEHHEL 36YKOUOIAYUU.

Onpedenena cnekmpanbHas NIOMHOCMb UHMEHCUBHOCMU OAGIeHUS OM CYYALHO20 U3ydame-
751 npu omcymcemesuu 06010yku. Pewena unmepechetiuas 3a0aiua npoxosicoenuss Ciy4aiHoeo 60.-
HO0B020 N0/ Yepe3 YUTUHOPUHECKYIO 000I0UKY O MOYeuH020 UCIOYHUKA U M. O.

Paccmampusaemces 3adaua 38ykouzonsiyuu YUIUHOPUYECKUX 000J104€eK, PACHOLONCEHHbIX 60U~
3u ucmouHuxa uznydenus. Ilokazano, ¥mo 386yKOU30IAYUSA pacmem HEMOHOMOHHO C YACTOMOU U
umeem nposavl, 00YCI0BIEHHbIE PE3OHAHCHBIMU SIGTICHUSIMUL.

Tonyuennvle pe3yrbmamol NO360810M COeNAMb 8bI600, YMO 30€Cb, KAK U 8 Cyuae 38YKOU30I-
yuu 06010UKU OM BHEeWHe20 NOJiL (KOJCYXa), CYWeCmBeHHOe 3HAYEHUe UMelom cledyrowue Gusu-
yecKkue SIGNEHUS. 36VKOU3ONAYUSL HEMOHOMOHHO 803PACMAem C 4aCmOMmOu, NPo8dalbl 8 CneKmpe
38YKOUZ0MAYUU 00YCTI0BNICHbL PE3OHAHCHBIMU ABTEHUAMU 8 00010YKe U BO30YUWHOM 00beme, 3d-
KAIOYEHHOM MO0 000J0YKOU; NPU IKCNEPUMEHMATLHOM AHANU3Ee BHYMPEHHel 36YKOU30IAYUU 000-
JI04eK (N0 cmaHOapmHoU usMepumenbHoOU Memoouxe) NPosavl 8 36YKOU3OIAYUU He HADII00am-
€Al U3-30 OCPEOHeHUs. 8 OKMABHBIX NOJLOCAX YACMOM NO HEMOHOMOHHOCU YACMOMHO20 X00Ad KO-
agppuyuenma 38yKouzonsiyuu. Imo npusooUm K CyujecmeeHHoMy OMKIOHEHUIO OM INEeMEHMAPHO-
20 3akona macc. CmeneHb OMKIOHEHUs NPU IMOM 3A6UCUM OM NIOMHOCIU COOCMEEHHbIX YdacC-
mom 6 OaHHOU OKmase.

In a number of cases having a certain practical significance, the question of the ability of a
thin-walled shell to localize the wave energy near the recipient surrounded by this shell, that is,
separated by it from the external medium, is of interest. This phenomenon allows us to talk about
internal sound insulation.

The spectral density of the pressure intensity from a random emitter is determined in the
absence of a shell. The most interesting problem of passing a random wave field through a
cylindrical shell from a point source was solved, and so on. The problem of sound insulation of
cylindrical shells, located near the source of radiation is considered. It is shown that the sound
insulation increases monotonically with the frequency; and it has gaps due to resonance
phenomena.

The obtained results allow us to conclude that here, as in the case of acoustic insulation of the
shell from an external field (casing), the following physical phenomena are of great importance:
sound insulation increases non-monotonically with the frequency; Dips in the spectrum of sound
insulation are caused by resonant phenomena in the shell and air volume enclosed under the shell;



During the experimental analysis of the internal sound insulation of the shells (according to the
standard measuring method), the dips in the soundproofing are not observed because of
averaging in octave frequency bands due to the non-monotonicity of the frequency course of the
coefficient of sound insulation. This leads to a significant deviation from the elementary law of
the masses. The degree of deviation in this case depends on the density of natural frequencies in
a given octave.

KiroueBble cji0Ba: BHYTPEHHSISI 3BYKOW3OJSIMS, ypaBHEeHUE [ enbMrosbiia, TOUYEUHBIN CIy-
YaHBIN UCTOYHHK, CTATUCTHYECKHUE XapaKTePUCTHKH, IUITMHAPUIECKas 000I0UKa.

Keywords: internal sound insulation, Helmholtz equation, point random source, statistical
characteristics, cylindrical shell.
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O HekoTOpPBIX MpodJjeMax pa3padoTKH aBTOHOMHBIX po0oToB (About Some Problems of
Designing of Autonomous Robots)

Kpamxko npoananuzuposansi ocHogmbie Memoobl NPOeKMUPOBAHUs AGMOHOMHBIX pOOOMO8, 8
MOM Yucie agmoMamuasi Mooeib, Kilaccupuyupyrowui agmomam, ooyuenue ¢ noOKpenieHuem
Ha OCHOBE NPAMOHANPABIEHHOU MOOeNU, MEeMOO 20MeOKUHe3a 01 YNPAasieHus No8edeHuem po-
boma. Bvidenenvl Hedocmamku mMemooos, He Nno3eoJsawue co30ams asmMoHOMHbIU pobom, pa-
bomarowuil 8 pexicume pearbHo20 8peMeHlU. YNOMAHYMbL HeKOMopble 8axcHble OJisl meMbvl cma-
movu pabomsl 8 001ACMU KOSHUMUBHBIX UCCIed08anutl u ouoxumuu. Iloxazan Hedocmamox 06-
wetl MmoyKu 3peHusi Ha MblCIUMeNbHbll npoyecc yenogexa. Ilpednosceno paccmampusames as-
MOHOMHBLIL pobOm U cpedy e2o pabomuvl KAK MeKCm Ha s3blKe MamemMamuku. Beiosunyma KoH-
yenyus paccmompeHus poboma Ha 0OCHOBe NPASMAMUYECKO20 U CEMAHMUYECKO20 AHAIU308 KAK
yacmu CcemMuomuiecKkoeo aHausa. Bulogunymuvl 0cHOBHblIE nocmyramvl OAHHO20 NOOX00d.
Chopmynuposana uemvipexyposHesdas CMPYKmMypa aHAIU3A A8MOMOPDUIMOE OJisi NPUHAMUSL
peuteruti pobomom.

The main methods of designing autonomous robots are briefly analyzed, including the automa-
ton model, the classification automaton, the training with reinforcement based on the directional
model, the homeostatic method for controlling the behavior of the robot. Deficiencies of methods
that do not allow creating an autonomous robot operating in real time mode are identified. Some
important works for the topic in the field of cognitive research and biochemistry are mentioned.
The lack of a common point of view on the human thought process is shown. It is suggested to
consider the autonomous robot and the environment of its work as a text in the language of
mathematics. The concept of considering a robot on the basis of pragmatic and semantic analysis
as part of semiotic analysis has been advanced. The main postulates of this approach are put
forward. The four-level structure of the analysis of automorphisms for the decision making by the
robot is formulated.

KuroueBble cjioBa: aBTOHOMHBIN poOOT, cTOXAacTUYecKash MarTpuila, HEMpOHHAsl CEThb, aBTO-
Mopu3M, IparMaTHKa.

Keywords: autonomous robot, stochastic matrix, neural network, automorphism, pragmatics.



YK 658.511
DOI 10.22213/2413-1172-2017-4-117-121

3. B. Anues, xaHauaaT texHuueckux Hayk, aoueHt, UxI['TY ummenn M. T. Kanamnukona
(E. V. Aliyev, PhD in Engineering, Associate Professor, Kalashnikov ISTU)

O. M. Ilvixmeesa, maructpant, WxI'TY umenn M. T. Kamammuxosa (O. M. Pykhteyeva,
Master’s Degree Student, Kalashnikov ISTU)

IlepcnekTHBa NMPAKTUYeCKOr0 NMpUMeHeHHsI ObIcTpopearupymouiero npoussojacrsa (Per-
spective of Practical Application of Quick Response Manufacturing)

B cospemennom mupe c e2o cepvesnvbiMu mpebosaHusMU Kaxcooe npeonpusmue, ymoosl Obimb
KOHKYPEHMOCHOCOOHBIM, NOCMOSIHHO OOJNCHO COBEPUICHCIBOBAMb MEXHOI02UU NPOU3B0OCMEA U NO-
sbiuiams c6oto IPpexmuernocms. Tpaouyuontsvie nOOXo0bl, HANPAGIEHHbIE HA CHUMICEHUEe 3ampam,
OPUEHMUPOBAHBL HA COKPAUEHUE NPOCHIOes PECYPCO8, A He HA CHUNCEHUE PedbHO20 6PEMEHU GbINOI-
HeHUsl 3aKa3d, BKII0YAs 6HYMpeHHUue U 6HewHue onepayuu opeanuzayuy. Cmpemsacs nogulcumy 800
KOHKYPEHMOCHOCOOHOCMb, KOMIAHUU 00PAWArom 6HUMAHUE HA U3BECMHbIE NPOU3B0OCHBEHHbLE KOH-
yenyuu, KOmopwvle No3801A10Mm 000UMbCs nosviuieHus s¢hgpexmusnocmu pabomel npeonpuamus. K
OOHOUL U3 MAKOBLIX MOICHO OMHECHU KOHYENYUIo OblcCmpopeasupyiowezo npouseo0cmaa.

Cmambvs noceswena u3yueHur0 OCHOBHbIX 0COOEHHOCmell KOHYenyuu OblCmpopeazupyrouje2o
npoussodcmea (Quick Response Manufacturing, QRM), obecneuusaroweti nogviuieHue 3¢pexmus-
Hocmu ghyHkyuonuposanus npeonpusmuil. Ilpumenenue mexunonoeuu QRM obecneuusaem naubdonee
3HaUUMeIbHble Pe3yIbmamvl NPUMEHUMENIbHO K eOUHUYHOMY U MEIKOCEPULHOMY NPOU3800CMSY,
OPUEHMUPOBAHHOMY HENOCPEeOCMBEHHO HA YO08lemeopenue NompeOHOCmell KOHeUH020 Nompeou-
mens. Paccmampusaemcs opeanuzayus npouzsso0cmea Ha 0CHO8e NPUHYUNOE bblcmpopeazupyiouje-
20 NPOU3BOOCMBA, OMIUYUSL U CXOOCIBA MeHCOY DbICMPOPeazupyrowum U 6eperciusbimM npou3800-
cmeom. Onucamvl Kouegvle npobiemvl GHEOPeHUs: Oblcmpopeasupyoujeco npou3ooCcmed U 603-
MOJICHbIE UX pelleHUsl, 0D03HAYEHA IBONIOYUS NPOU3BOOCMBEHHbIX KoHyenyull. [Ipednoscena mooens
becnepebolino20 npouzso0cmea, 07 OCYUeCmeEIeHUss KOMopol HeodX00UMO YemKo npooyMams
npoyeccyl, 0decneuums KaueCmeeHHbIMU PeCypCamil U 6pemMeHeM, HaA3HAUUMb CPOK 8bINOIHEHUs 05
KAnHc0020 npoyecca u MOMmueUposams OmMeemcneeHHbIX Ha 6bINOTHEHUE.

In today's world, with its serious demands, every enterprise, in order to be competitive, without
ceasing, must improve the production technologies and improve its efficiency. Traditional
campaigns aimed at cost reduction, are focused on reducing downtime of resources rather than on
reducing the real time of execution of order including internal and external operations of the
organization. In an effort to improve their competitiveness, companies pay attention to well-known
production concepts, which allow to increase the efficiency of the enterprise. One of those can be
attributed to the concept of responsive production.

The paper is devoted to the study of the main features of the Quick Response Manufacturing
(ORM) concept, which provides for increasing the efficiency of enterprises' operation. Application
of ORM technology provides the most significant results for single and small-scale production,
focused directly on meeting the needs of the end user. The organization of production on the basis
of the principles of quick response manufacturing, differences and similarities between the quick
response manufacturing and lean is considered. The key problems of the introduction of quick
response manufacturing and possible solutions are described, the evolution of production concepts
is indicated. A model of uninterrupted production is proposed, for which it is necessary to
carefully consider the processes, provide quality resources and time, assign a deadline for each
process and motivate people responsible for its implementation.

KiroueBble cjioBa: ObICTpopearupyromiee mpou3BOJICTBO, SYCHKa, BpeMs BBITOJHEHHS 3aKa3a,
HOPMHPOBAHUE, MOJICIIb OecriepeOOHOTO MPOU3BO/ICTRA.

Keywords: quick response manufacturing, cell, lead time, rationing, uninterrupted production
model.
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Meaunko-conuaabHasi XapaKTePUCTHKA ceMel, MPOKHBAWIINX B YCJIOBHSIX MaJIOT0 TOpo-
na (Medical Social Characteristics of Families Living in a Small Town)

Ilpeocmasnena MeouKo-coyuanbHas Xapakmepucmuka U YCI08Us cpedvl npeObleanus u
socnumanus demetl Nepeo2o 200a HCU3HU, YPOBEeHb MEOUYUHCKOU AKMUBHOCMU CeMell, NPOH#CU-
BAIOWUX 6 MALOM NPOMBIULIEHHOM 2opode. [loumu nonosuma cemeu umerdm 00X00 Hudice
APOACUMOYHO20 YPOBHA, U OONbUUASL YACMb UX NPOACUBAEI HA NAOWAOU HUNCE MUHUMALbHBIX
CaHumMapHvix HopMm. Buvisenenvl naubonee snauumvle paxmopvl 00pasa HCu3HU cembl, XapakK-
mepuzyrowue pasiuyHvle acnekmvl CeMeluHo20 YKIaod, GIufAluwue Ha COCMOSHUE 300pP08bs
oemeu. CaHumapHo-eucuenuyeckas cpamomHoCms pooumeinell 8 OpeaHu3ayuu yxood 3a pe-
OeHKOM nepeoco 200a HCU3HU SIBHO HedocmamouHas. Pooumenu ne enadeiom Heobxo0umvim
00beMOM 3HAHUL, YMO NOCLYIHCUNLO 3A8bLULEHUEM OYEHKU CB0eU OesmelbHOCMU N0 OpP2aHU3d-
Yuu yxo0a 3a pebenKoM.

Buisisneno, umo 6onvuias uacme HacenreHus umeem HUZKUU YPOBEHb VCI08UL HCU3HU U O.1a-
20COCMOSIHUA, HU3KUL YPOBEHb COYUANbHOU U MEeOUYUHCKOU AKMUBHOCMU NPU OOCMAMOYHO
8bICOKOM YPOBHE 00pA3068aHUs Mamepell U OMyos.

The paper presents the medical and social characteristics and the environmental conditions
of stay and education of children of the first year of life, and the level of medical activity of
families living in a small industrial town. Almost half of the families have an income below the
subsistence level, and most of them live on the territory below minimum sanitary standards.
The most significant factors of the family lifestyle are identified; they describe various aspects
of family life affecting the health of children. Hygienic literacy of parents in the care
arrangements for the child's first year of life is clearly insufficient. Parents do not possess the
necessary volume of knowledge, which was the overestimation of their activities on the
organization of the child care.

It is revealed that most of the population has a low level of living conditions and well-being,
low level of social and medical activity of a family at a sufficiently high level of education of
mothers and fathers.

KiarwueBbie cjioBa: aHKETUPOBaHHE, MEIUKO-COLMAIBbHAS XapaKTEPUCTUKA CEMEH, 3I0pOBbE,
00pa3 )KU3HU, METUITUHCKAST aKTHBHOCTb.

Keywords: survey, health and social characteristics of families, health, lifestyle, medical
activity.
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nmarormueckuid mHCTUTYT UMeHH B. I'. Koponenko (L. A. Kalinina, PhD in Philology, Associate
Professor, Glazov State Pedagogical Institute n. a. V. G. Korolenko)
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JlyXOBHO-HPAaBCTBEHHOE Pa3BUTHE JUYHOCTH B CHCTeMe JIKOJOrHYeCKOro BOCHUTAHHSA
IIKOJbHUKOB HA MPpUMepe T'YMaHUTAPHOr0 HanpasJieHus (Spiritually-Moral Development of
Personality in the System of Ecological Education of School Children on the Example of
Humanities)

Hacmosiwas cmamuvs noceéswena npobieme CmManoienus 3K0A0SULEeCKU KYIbMyPHOU JTUYHO-
cmu 8 yuebHO-80CNUMAMENbHOM Npoyecce, NOCKOIbKY JKOI02UYecKoe B0CHUMAaHue JIUYHOCMU
00YUAIOWUXCSL ABNIAEMCS UX MUPOBO33PEHYECKOl nod2comoskou. I[lokazano, umo eaxicHeuwum
IMANOM POPMUPOBAHUA IKOLOSUUECKOU KVIAbMYPbl, IKOIOSULECKO20 MUPOBO33PEHUs ABIIAEMCS
WKOIbHOE IKONI02UYecKoe 0Opazosanue, npogoouMoe uepe3 WKOIbHbIL KOMNOHEHM, UHMeSPaYuro
VPOKO8 NO pazHbiM NpeoMemam, 0COOEHHO SyMAHUMAPHO20 YUKIA, U CUCTIEMY OONOIHUMENbHO20
obpaszosanusi. B npoyecce sxonocuueckoco 0opazosanus uHmespayus HAY4HbIX 3HAHUL O 83AUMO-
Oeticmeuu obwecmea ¢ NPUPoOOl U COOMEEMCMBYIOUUX XYOO0IHCECMBEHHBIX 00pA3AX HANPABIeHA
Ha NpeoooieHue pa3pvléa Mexlcoy T02ULeCKOU U 00PA3HOU HOpMaAMU NO3HAHUS U CLYHCUM 2YMa-
Huzayuu obpasosanus. Ha nepeviii nian eviogueaemcs opmuposanue y y4auuxcs 3K0102U4ecKou
KYIbmypbl — 2YMAHUCIUYECKOU, OYXO08HO-HpascmeeHHol. Hopmbl Hpascmeennoco omuoweHus K
npupoode, cmasuiue HympeHHeti NOMmpeoHOCMbI0, MO2YN Cblepamb OONLULYIO POIb 8 PEeULeHUU IKO-
JIO2UYECKUX NPOOTIEM.

This paper is devoted to the problem of the formation of environmentally educated individuals
in the educational process, since the environmental education of individual students is their ideo-
logical training. It is shown that the most important stage of formation of ecological culture, and
environmental outlook is the school environmental education carried out through school
component, the integration of lessons in different subjects, especially humanitarian cycles and
additional education. In the process of environmental education the integration of scientific
knowledge about the interaction of society with nature and corresponding artistic images is aimed
at bridging the gap between logical and imaginative form of knowledge and is the humanization of
education. There is the formation of pupils' ecological culture: humanistic, spiritual and moral.
Moral attitude toward nature, which has become an internal need, can play a major role in
solving environmental problems.

KiroueBble c10Ba: TyXOBHO HPAaBCTBEHHAS JTMYHOCTH, IKOJIOTHUECKOE 00pa30oBaHUeE, IKOJIOTH-
YeCKOE BOCITUTAHHUE, SKOJIOTUIECKOE MUPOBO33PCHHE, HHTETPAIIHS YPOKOB.

Keywords: moral identity, environmental education, ecological upbringing, ecological world-
view, integration of lessons.






