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Oco0eHHOCTH pacyeTa NMPOYHOCTH IVIAaHETAPHBIX 3y0uaThix nmepenad suaa K-H-V (Calculat-
ing the Strength of K-H-V Planetary Gears)

Paccmompenwvl 6onpocwl pacuema npounocmu nianemaphnvix 3y6uamuix nepeoay euoa K-H-V ¢
manou paznocmoio uucen 3yoves. Ilpu nposedenuu pacuemos 6HeceHvl He0OX00UMbLE KOPPEKMUBHL
omnocumenvro I OCT 21354-87 «llepeoauu 3y6uamvle yununopuieckue 2601b6€HMHbLE GHEUIHE20
sayennenus. Pacuem na npounocmsy, umobwl ucnonv3zosams e2o 0isi npedynpexicoeHus niacmuye-
CcK020 Oehopmuposanus 3y0be6 npu oyeHkKe KOHMAKMHOU NPOYHOCIU U OJisl NPEOYNPEHCOeHUsT NO-
JIOMKU 3Y0be8 npu pacueme HA U3LUOHYIO 8LIHOCIUBOCTD, A MAKNHCE 8 PACUeMAX Ha NPOYHOCHb NPU
oeticmeuu MaKCUMAIbHOU KpamKo8pemMeHHOU HazpysKku. [[ononnumensHo npuseden pacyem 8epo-
amuocmu bezomraszHocmu pabomsl nepeoadu. Ha ocnoge vinonHenHvlx ucciedoganutl pa3paboo-
mana Memoouxa paciema niaHemapHulx 3youamoix nepeday euda K-H-V na npounocme, peanuso-
8aHHAs 8 8UOe UHMEPAKMUeHoU npocpammol Ha IBM. Ilpusedenvl pesynrbmamul YyCKOPEHHbIX pe-
CYPCHbIX UCNbIMAHULL nepeoaiu, Komopule Obliu NPogedeHbl N0 CNEeYUAIbHO CO30AHHOU MemOoOuKe
U nOOMEepOUNU OCHOBHBLE NONONHCEHUSL MEMOOUKU pACcuema Had NPOYHOCb.

The paper addresses the issues of calculating the strength of K-H-V planetary gears with a small
difference in the number of gearwheel teeth. The calculations have been brought into accordance
with the GOST 21354-87 standard (I'OCT 21354-87) “Cylindrical Involute Gears with External
Toothing. Strength calculations” in order to use it for preventing plastic deformation of teeth dur-
ing contact strength evaluation and for preventing teeth breakage during flexural stability calcula-
tions as well as during strength calculations under maximum short-time load. A calculation of
safety probability is also presented along with general experimental research results.

KuarwueBble cioBa: 1uiaHerapHas nepenada K-H-V, mHoromapHoe 3allellJIEHHE, KOHTAKTHAs
MPOYHOCTD, M3TUOHAS BEIHOCIIMBOCTD, HAJIS)KHOCTb.

Keywords: K-H-V Planetary Gear, multiple-tooth contact, contact strength, bending endurance,
reliability.

VYK 623.442.424
DOI 10.22213/2413-1172-2017-3-7-9

C. A. Ilucapeg, NOKTOp TEXHUYECKUX HAyK, KaHIUIAT SKOHOMMYECKUX HaykK, npodeccop, kI TY
nvenn M. T. KanammwukoBa (S. 4. Pisarev, DSc in Engineering, PhD in Economics, Professor,
Kalashnikov ISTU)

P. P. @apxemounos, xannunat texuuueckux Hayk, ok TY umenu M. T. Kanamrnukosa (R. R. Far-
khetdinov, PhD in Engineering, Kalashnikov ISTU)

P. B. Munubaes, actimpant, W[ TY umenu M.T. Kanamaukosa (R. V. Minibaev, Post-graduate,
Kalashnikov ISTU)



AHa/In3 CyIIeCTBYKIIMX 00pa3lo0B OXOTHHYbHEr0 CTPEJIKOBOIO OPYKHMS MOIYJbHON KOHCT-
pykunu (Analysis of Existing Samples of Hunting Firearms of Modular Design)

IIpuseden 0630p cyuwecmayouux 06paAsy08 OXOMHULLE2O OPYHCUS MOOYIbHOU KOHCMPYKYUU.
Mooynvhas KoHCmMPYKYUs NO3605€m NOJYYUMb HOBble KA4eCmea opyiicus. 3amemum, Ymo 60 MHO-
2Ux 0bnacmax MawUHOCMpPOEHUs: MAK UlU UHAYe Yice OABHO NPUMEHAEMC NPUHYUN MOOYIbHOCHIU,
u 0080nbHO ycnewro. K npumepy, KOHCMpYKYus no36075em 6 KOpomKue CpoKu 3aMeHUmb 8blileo-
WUt U3 cmposi dJeMeHm KoHeellepa 6 COOPOUHOM yexe, He Gbl3bledsi 3A0EPAHCEK 8 NPOU3BOOCHIBE.
Komnonys 6yoywuii mexanusm uiu Mawuny (6 mom yucie K MAuuHam OmHoCUmcs u opyxicue, 6yob
mo boegoe UlU OXOMHUYbE) NO MOOYIbHOU cXeMe, Mbl 8 OANbHEUUEM CMOHCEM JIe2KO MOOEPHUSUPO-
8amb €20 8 npoyecce HIKCHLYAMAYUY, MAaxK Kax HU OJid K020 He CeKpem, 4mo mexHoN02uu He COosAm
Ha Mecme U NOCMOSHHO NOABIAIOMCS Hosble. ModyibHOCIb opyacus 6yOem UuHmepecHbiM npeumy-
wecmeom nped opyrcuem He MOOYIbHbIM.

B ceés3u ¢ smum pasymHo Hayamv npoyecc Uccie008anusi 8 00IACMU NPUMEHEHUs NPUHYUNA
MOOYILHOCMU KACAMENbHO COBPEMEHHO20 OXOMHUULE20 O2HEeCMpeNbHo20 opyxcus. B cmamove
npeocmaegieHvl makue 0opaszybl OXOMHUUbE2O OPYIHCUS, KOMOPbLEe 8 MO WU UHOL Mepe Oalom 603-
MONCHOCMb OXOMHUKY CAMOMY 8blOUPAmMb, KAKou 6ydem e2o0 0XOma u KaKoli OH 8 KOHYe KOHYO8 No-
ayuum pezynomam. Ilpueedenvl cpagHeHUst 6DEMEHHBIX UHMEPBANOE C KOIUYECTNBOM NOABIAIOUWUXCS
HO8bIX 00pa3yo8 8 nepuood spemeru ¢ 1960 no 2010 200. Cmoum ommemums, 4mo npeocmagieHvl
Kax 3apybedicHvie, max u omedecmeenHvle 00pa3ybl OXOMHUYbE20 OPYIHCUs. DMO 2080pUm 0 Mo,
Ymo unmepec K Opyacuio maxkou KOHCMpPYKYUU UmMeemcs 60 6cem mupe.

The paper provides an overview of existing models of hunting firearms of modular design.
Modular design allows you to obtain new qualities of weapons. It should be noted that in many
fields of machine building, the modularity principle has long been applied, and quite successfully.
For example, the design allows a short time to replace the failed component of the conveyor in the
assembly shop, without causing delays in production. Composing the future mechanism or the ma-
chine (including weapons, whether it is combat or hunting) in a modular scheme will allow us to
easily upgrade it in the future as it is used for maintenance. It is not a secret that technologies do
not stand still and new ones are constantly appearing. Modularity of the weapon will be an interest-
ing advantage as compared to the modular weapon.

In this regard, it is reasonable to begin the research process in the application of the modularity
principle with respect to modern hunting firearms. The paper presents such samples of hunting
weapons that, in one way or another, give a hunter the opportunity to choose what kind of hunting
it will be and what kind of result he will finally obtain. Comparison of time intervals with the num-
ber of new samples appearing in the period from 1960 to 2010 is given. It should be noted that both
foreign and domestic samples of hunting weapons are represented. This implies the following: in-
terest in weapons of this design is available all over the world.

KaoueBble cjioBa: MOAYJIbHOE OXOTHUYbE OPYKHE, CTBOJ, MATPOH, TCHCHIINS PAa3BUTHUSI.
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MoneaupoBaHue TPEUNIUHOCTONKOCTH 3JIEMEHTOB KOHCTPYKIMI NMPH CJI0KHOM HOMHUHAJIBLHOM
HanpszkeHHOM coctosiHnu (Modeling of Crack Resistance of Structural Elements at Complex
Nominal Stress State)

Ha ocnose pazpabomannozo kpumepus paspyuienus u copmyiuposaHHo2o NoHAMmMuUs IKeuUsa-
JIEHMHOCMU MEXAHUYECKUX COCMOSHULL NPeOSioNCeH Memoo MOOeIUPOSaHUsl MPEUUHOCMOUKOCIU
91EeMEHMO8 KOHCMPYKYULL NPU CIOHCHOM HOMUHATILHOM HANPSHCEHHOM COCMOSHUU NO XapaKmepu-
CMUKam mpewuHoCcmouxocmuy mooenet npu 00HOOCHOM HOMUHANbHOM Hazpydcenuu. Hcnonvzosa-
HUue Memooa NOKA3AHO HA NPUMepax MOOeiupo8anus mpeuwjuHOCmMouKOCmU 84108 NPU pa3iuiHbIX



8apUAHMAx couemaHutl uzeuba ¢ epawjeHuem u KpyuyeHusi no dKCNepUMEeHMANIbHbIM XapaKmepu-
CMUKAM MPewuHOCMoUKoCmu Mooeell 8 YClo8Usax uzeuba ¢ epaujeHue.

The method for modeling the crack resistance of structural elements with a complex nominal
stress state according to the characteristics of crack resistance of models under uniaxial nominal
loading was proposed on basis of the developed criterion of destruction and the formulated concept
of the equivalence of mechanical states. Application of the method is shown by examples of model-
ing the fracture toughness of shafts with different variants of combinations for bending with rota-
tion and for torsion according to the experimental characteristics of the crack resistance of models
under conditions of bending with rotation.

KawueBble c10Ba: KpUTHYCCKUAN KOA(PPUIIMEHT WHTCHCUBHOCTH SHEPTHU (POPMBI; YCIOBHE K-
BHBJICHTHOCTH MEXaHUYECKUX COCTOSTHUN MOJICIH U DJIEMEHTa KOHCTPYKITUH.
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PeTpocnekTHBHAS HAEHTH(PUKALMSA BUPTYAJIbHBIX aHAJIOrOB OatncTHYeckux pakert (Retro-
spective Identification of the Virtual Analogues of Ballistic Missiles)

Paspabomka pakem Kax clodCcHbIX MEXHUYECKUX U30enUti mpedyem CUCMEMHO20 aHAau3a npo-
EeKMHBIX NApamMempos, Makmu4ecKux, IKCHAYAMAYUOHHbIX U MEeXHUYECKUX XapaKmepucmux peaib-
HbIX pakem, NPOWEOUUX 6ce dMansl HCUSHEHHO20 YUKIA: pa3spadbomkd, npouzeo0Cmeo, UCHulma-
Hus, sxkcnayamayus. OOHuM u3 3¢pQekmuenvlx Memooo8 peueHus maxKux 3a0ay A61Aemcs aHaIu3
KOHCMPYKMOPCKOU U MEXHOI02UYECKOU OOKYMEHMAYUU, A MAK#ce KOHKPEMHbIX 00pa3yos uzoenuil.
Ecnu no 06vekmueHvblM NPUYUHAM MO HEBLINOIHUMO, HeoOX00UMO 60CCO30amb GUPMYATbHbLE
aumanoeu pavee co30anHvix pakem. Haubonee nooxooawum onsa smux yeseil s1611emcs Mmemoo pem-
POCNeKmMUsHOU UdeHmupuKayuu, 3aKn0YaoWulics 6 UMUMAYUOHHOM MOOEIUPOBAHUU UCCedye-
MbIX paKem ¢ noc1e008amenbHOU Oemanusayuerl ux napamempos.

Paccmompen npoyecc uoenmuguxayuu upmyansbHulX aHailo208 00OHOCMYNeHYamvlx Oaiucmu-
YecKUx pakem — Oom aHaIu3a «yPAaeHeHUs CYWecmeo8anusy 00 UMUMAYUOHHO20 MOOeIUPOBAHUS
mpaekmopuu noiema ynpasisaemot 00HOCMYNeHYamou OaiIucmu4eckou pakemsl ¢ 6epmuKaib-
HbIM CIAPMOM U NPOZPAMMHBIM USMEHEHUEM Yela maHeaxdca u yena amaku.

IIpusedenvi napamempol u Xapakmepucmuky UPMYaIbHbIX AHAI0208 OOHOCMYNEHYamvlx Oa-
aucmuveckux pakem: 11 pakem c osucamensimu Ha HCUOKUX KPUO2EHHbIX monaueax, 13 pakem c
oguzamensamu Ha HCUOKUX 8bICOKOKUNAWUX monaugax, 12 paxem c osueamensimu Ha meepovix mon-
aueax. /[nsa paxem c¢ JKPJ memooom naumeHbuux Kaopamos noayuervl NOIUHOMbL, ONpeoesio-
wWue 3a8UCUMOCIU OM MAKCUMANLHOU OANbHOCIU NOAeMd, MUHUMANbHBIX U CPEOHUX SHAYEHUL Om-
HOCUMENbHBIX MACC MONIUBA U KOHCMPYKYUU 08U2AMENbHOU YCIMAHOBKU.

The development of missiles as complex technical products requires a system analysis of design pa-
rameters, tactical, performance and technical characteristics of the real rockets that have passed all the
stages of the life cycle: development, production, testing, and operation. One of the effective methods of
solving such problems is the analysis of design and technological documentation, as well as specific
products. If for objective reasons it is impossible, you must recreate the virtual analogs of the previously
created missiles. The most suitable for these purposes is a method for retrospective identification, which
consists in the simulation of the investigated rockets with consistent detail of their parameters.

The paper describes the identification process of the virtual analogues of single-stage ballistic missiles
— from the analysis of “equation of existence” to the simulation of the trajectory of the guided single-stage
ballistic missile with vertical launch, and the software change of the pitch angle and angle of attack.

Parameters and characteristics are given for the virtual analogues of single-stage ballistic mis-
sile: 11 rockets with cryogenic engines with liquid fuels; 13 missiles with the engines with high



boiling liquid fuels; 12 missile engines with solid fuels. By means of the least squares method poly-
nomials are obtained for missiles with liquid fuel engine, the polynomials determining the depend-
ence for maximum range with minimum and average values of relative masses of the fuel and the
design of the propulsion system.

KiaroueBble cjioBa: OaumMcTHYECKash pakeTa, BUPTYATbHBIM aHAIOT, MPOEKTHBIC MapaMeTphl,
ypaBHEHHE CYIICCTBOBAHHSI.
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YnpaBieHue Jia3epHbIM TEXHOJIOTHYECKMM MpoueccoM 00padoTku OuomartepuanoB (Man-
agement of Laser Technological Processing of Biomaterials)

IIposedenvr meopemuueckue U IKCHEPUMEHMANbHbIE UCCIEO08AHUS NO blIOOPY MeEXHON02UYe-
CKUX DedHcUMO8 pabomol 1a3epHoc0 000py008aHus Ol NOBbIUEHUS Kayecmea oopabamvieaemoll
NOBEPXHOCMU NPOMBIULEHHBIX U30eUll npu 00pabomxe 1a3epHbiM usnyuenuem. /s pacuupenus
obacmeti NpUMeHeHUsl 1A3ePHO20 UTYUeHUs 01 00pabOmMKU 6UOMAMEPUATO8 NPOBEOEHO UCCe)0-
8aHue MUKPOHEPOBHOCMEl NOBEPXHOCMU, NOLYYAEMbIX NPU 1A3ePHOL 00pabomke NoBepXHOCMU
KOCMU U HAMYPATbHOU KOXCU.

Theoretical and pilot researches at the choice of technological operating modes of the laser
equipment for improvement of quality of the processed surface of industrial products when process-
ing are conducted by laser radiation. The research of the microroughnesses of a surface received at
laser processing of a surface of a bone and genuine leather that has served as expansion of scopes
of laser radiation for processing of biomaterials is conducted.

KioueBble cJI0Ba: TEXHOJIOTMYECKHH MPOIECcC, IPOMBIIIJICHHbBIC W3ENINs,0M0IOTHYeCKUN Ma-
Tepual, JazepHas a0sIus, JJa3epHoe 000pyI0BaHKE, penbed MTOBEPXHOCTH.

Keywords: technological process, industrial products, biological material, laser ablation, laser
equipment, surface relief.
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HccaenoBanue nepopMaTUBHOCTH y3Jia caTe/UINTA IJIaHeTapHoil nepenaun (Research of De-
formability of Satellite Unit of Planetary Transmission)

MHnozonomounvle nianemapmvie nepedaiu HaAWLIU WUPOKOe PACnpoCmpanenue 6 mextuke ona-
200apsi XOpowuUM MeXHUKO-IKOHOMUYECKUM NOKA3AMENIM: BblCOKOU HACPY30YHOU CHOCOOHOCMU
npu HeOONLUWUX 2a0apUMax u mMacce, MaiblM NOMepPsIM MOWHOCMU HA mpeHue, 60IbuoMY nepeoa-
MOYHOMY OMHOULeHUio 8 00Hou cmyneHu. CyujecmeeHHbiIM HeOOCMamKOM IMUX nepeoay s611emcs
HEpaBHOMEPHOCMb pacnpedesienusl Haepy3KU 6 3ayenjieHusX Kojec, 4mo 6bl36AHO Heu30eHCHuIMU
NoCpeuHOCMAMU U320MOGeHUs. U Oedhopmayusamu ux 36ewved. OOHAKO nOOamIu8OCms OMOeIbHbIX



anemMeHmos nepedauu (ocell u NOOWUNHUKO8 CAMELIUMO8, WeK 800Uld) cnocobcmeayem 8vlpasHU-
BAHUIO HASPY3KU NO CAMENTUMAM U UX PAOAM NPU MHO2OPAOHOM UCNOTHEHUU Mexanuzma. B ceasu ¢
IMUM 8AICHO YCMAHOBUMb CMENEHb GIUAHUAL OehopmMayul 1eMeHmo8 NIAHemapHoll nepeoayu Ha
pacnpeoenerue Hazpy3KU 8 3ayeneHUsX Kojiec U Ha Makou 8aAX*CHbIU MEeXHUKO-IKOHOMUYECKULl no-
Kasameib, KaK OMHOUEHUE MACCbl K MOMEHMY HA 8bIXOOHOM GAJL).

Kosghgpuyuenm nepasnomeprnocmu pacnpeoeneHusi Hacpy3ku no cameiiumam Onpeoensics u3
PpeweHus: Cucmembl YPAGHEHULL COBMECIHOCMU NepeMeueHUll ¢ yuemom oepopmayuu ujex 00ud,
NOOWUNHUKOS U ocell camennumos. Ilpuuem ocb cameniuma 6 Mecmax ee CONPANCEeHUs. CO ujeKamu
800UNA U KOILYOM NOOWUNHUKA KAYEHUSL PACCMAMPUBANACL KAK OAIKA HA YNPY2OM OCHOBAHUU, a4
wWeKu 800UNA 8bINOIHENbl C NA3amMu OJis CHUMNCEHUS. ux sxcecmkocmu. Takum obpaszom, 6wiio ycma-
HOBIEHO, YMO BbINOIHEHUE WeK 800UNd NOOAMIUBLIMU NO360JIAem CHU3UMb Kodpduyuenm Hepas-
HOMepHOCMU pacnpedenenus Hazpy3ku no cameniumam va 8-11 %, umo b6razonpusamuo ckazviéa-
emcst Ha Hecywell CHOCOOHOCMU NPUB0OA U €20 MACCO2ADAPUMHBIX NOKA3AMEISX.

Ilpu ocpanuuennom paduanbHom pazmepe nepeoadu ee YeiecooopasHo GbINOIHUMb MHO2OPAOHOU.
OoHaxo 6 smom ciyuae Oeghopmayusi KpyueHus COIHEYHOU WeCmepHU 6e0em K HEPABHOMEPHOMY
pacnpeoeneHuto Hazpy3Ku no paoam cameinumos. /s npedomepaujeHusi 5moz20 He2amugHo20 sase-
HUSL Npednazaemcs 800UNO BbINOJHUMb C PASHBIMU NO WUPUHE NEPEMBIYKAMU, PA3ZMepbl KOMOPbIX
noo0obpamv max, Ymoosl Ux Oeghopmayus COomeemcmaosala Oeopmayuy KpyueHus uecmepHu.

Takum obpazom, UCNONL308AHUE NPEOTONHCEHHBIX KOHCMPYKYUL MHO2ONOMOYHBIX NIIAHEMAPHBIX
nepeoay npu payuoHaibHOM 8bl00pe UX napamempos no360.aem CyujeCmeeHHo CHU3UMb HepasHo-
MEPHOCMb PACHPeOeie sl HaepY3KU 8 3aYenieHUsX Koiec U YIy4uums mexHuKo-3KOHOMUYEeCKue
nokasamenu Npueood.

Multistream planetary gears are widely used in engineering due to good technical and economic
indicators: high load capacity with small dimensions and weight, small losses of frictional power,
large gear ratio in one stage. A significant disadvantage of these transmissions is the uneven distri-
bution of the load in the gears of the wheels, which is caused by the inevitable manufacturing errors
and deformations of their links. However, the compliance of the individual transmission elements
(axes and bearings of the satellites, the cheeks of the carrier) facilitates the equalization of the load
both over the satellites and their rows in the case of multi-row execution of the mechanism. In this
connection, it is important to establish the degree of influence of the deformation of the planetary
gear elements on the load distribution in gears of the wheels and on such an important technical
and economic indicator as the mass ratio to the torque on the output shafft.

The coefficient of uneven distribution of the load across satellites was determined from the solu-
tion of the system of equations for the compatibility of displacements, taking into account the de-
formation of the cheek of the carrier, the bearings and the axes of the satellites. Moreover, the axis
of the satellite in the places of its interface with the cheeks of the carrier and the ring of the rolling
bearing was considered as a beam on an elastic base, and the cheeks of the carrier were made with
grooves to reduce their rigidity. Thus, it was found that the performance of compliant carrier
cheeks allows to reduce the coefficient of unevenness of load distribution by satellites by 8% -11%,
which favorably affects the bearing capacity of the drive and its weight and dimensions.

With a limited radial transmission size, it is advisable to perform multi-row transmission. How-
ever, in this case, the deformation of the torsion of the sun gear leads to an uneven distribution of
the load along the rows of satellites. To prevent this negative phenomenon, it is suggested to pro-
duce the carrier with different widths of bridges, the dimensions of which should be chosen so that
their deformation corresponds to the deformation of the pinion torsion.

Thus, the use of the proposed designs of multistream planetary gears with a rational choice of
their parameters can significantly reduce the uneven load distribution in gears and improve the
technical and economic performance of the drive.

KaoueBble ci10Ba: riaHeTapHas nepeaaya, 1e(OpMaTUBHOCTD y3J1a CaTeJINTa, OTPAHUYCHHBIN
paauaNbHbIA pa3Mep nepenadn, aeopMars KpydeHus..

Keywords: planetary transmission, deformation of the satellite unit, limited radial dimension of
the gear, deformation of torsion.
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Hanpsi:xenHo-1e)opMUpOBaHHOE COCTOSIHHE HEIBOJIbBEHTHOr0 3y0a KoJieca NJIaHeTAPHOM
nepenaun (Stress-Strain State of Non-Involute Tooth of the Planetary Gearwheel)

MHnozocamennumnusie nianemapmvie nepeoayu WUpPOKO pacnpoCmpaneHvl 8 NPUBOOHOL MeXHUKe
O1a200aps 8bICOKOU HAZPY30UHOU CHOCOOHOCMU U XOPOWUM MACCO2AOAPUMHBIM XAPAKMEPUCU-
kam. Koncmpykyuu maxux nepeoauy npedycmampugarom HAIuyue COINHEYHOU ecmepHu U YeH-
MPANLHO2O KOLeca ¢ GHYMPEeHHUMU 3Y0bAMU U MOIWUHOU 0000a He HUudce mpex MoOyiel, ycma-
HOBNIEHHO20 HENO0OBUINICHO 8 KOphnyce nianemapHoz2o mexanusma. B cozoanuvix 6 Uoncl ' TY umenu
M. T. Kanawnukoea nepedaiax HenoosuiCHoe YeHmpaibHoe KOJeco 8blNOIHEHO 6 ude bapabana ¢
HeB0/IbEEHMHBIMU 3YObAMU-NEPEMbIYKAMU, YMO NO360JIslen YMEeHbUUMb PAOUdbHblU pamep ne-
peoayu Ha momyury 0600a koneca. Kpome moeo, nosviuiennas nooamaugocms 3y0ves-nepemviuex
NONOJHCUMENILHO CKA3bI8AEMCsl HA pAcnpeoeleHuu Hazpy3ku 8 3ayenieHusx konec. QOHAKo ouu
umerom 6onee HU3KYI0 U3UOHYIO NPOYHOCTb, HeXceNl CIMAHOApMHble I801b8EHMHbLE 3)0bsl, MAK KaK
Paouyc Kpusu3Hvl NepexoOHOt KpUBOU HeIBONIbEEHMHO20 NPOGhUIA OKA3bI8AEMCsl OIUSKUM K HYTIIO.

s onpedenenus Hanpsaicenus useuba 3y0a-nepemviuku 8 Mecme e2o 3a0eiKu 8 0000 Koreca die-
MeHm 0000a npedcmaeier 8 8uoe OAIKU HA YNPY20M OCHOBAHUU, OJisl KOMOPO20 COCMABIEHO YPABHEHUE
C853U CUNOBBIX (hakmopos u degpopmayuti uzeuba u cosuea. Ilonyuennoe oughghepenyuanvroe ypaste-
HUe HanPHCeHHO-0ehOPMUPOBAHHO20 COCMOSIHUSL PEULaNOCh AHATUMUYECKUM Memooom Diiiepa.

U3 svinonnennvlx pacuemog ciedyem, Ymo HANPSI’CEeHUs 8 OCHOBAHUU 3Y0a-NepemMbluKU Cyujecm-
BEHHO DONbULE HANPSAICEHUL 8 OCHOBAHUU IBONLEEHMHO20 3Y0a. B 6531 ¢ 9MUM Koieca ¢ HedBolb-
BEHMHBIMU  3VObAMU-NEPEMBIUKAMU YeTIeCO0OPAZHO UCNONIb308AMb 6 CPAGHUMENbHO MAOHAZP)-
HCEHHLIX NIAHEMAPHBIX Nepeoaiax, paccuumaHHblx HA ONUMENbHbIL CPOK CNYHCObl, HeCywds cho-
COOHOCMb KOMOPBIX TUMUMUPYEMC ST KOHMAKMHOU NPOYHOCMbIO 3)0bes KoJlec.

Mulltisattelite planet transmissions are widely spread in the drive technique due to high loading abil-
ity and good mass and overall dimension features. The constructions of such transmissions envisage the
presence of the sun pinion and the central wheel with internal teeth and rim thickness not less than three
modules, which is set motionlessly in the casing of a planetary mechanism. As for transmissions devel-
oped at Kalashnikov Izhevsk State Technical University, a fixed central wheel is executed as a rim with
non-involute teeth, that allows to decrease the radial size of the transmission on the thickness of the
gearwheel rim. In addition, the enhanced compliance of teeth positively affects the load distribution in
gearwheel meshing. However, they have lower bending resistance, than standard involute teeth, be-
cause the radius of curvature of the transitional curve of non-involute profile becomes close to zero.

For determination of tooth bending stress in the place of its sealing-off in the rim of wheel, the
element of the rim is presented as a beam on the elastic foundation, for which the equation of rela-
tion of power factors and deformations of bending and shearing is composed. The obtained differ-
ential equation of the stress-strain state was established by the analytical method of Euler.

1t ensues from the executed calculations, that stresses at the root of the non-involute tooth are sub-
stantially higher than stresses at the root of the involute tooth. In this connection it is expedient to apply
wheels with non-involute teeth in comparatively low-loaded planetary transmissions rated for the long
term service with the load-carrying capacity limited by the contact strength of gearwheel teeth.

KuroueBble cji0Ba: HEABOJIBBEHTHBIH 3y0 KoJsieca, yIpyroe OCHOBaHUE, HAMPSKEHUS U3ruoa.

Keywords: non-involute gearwheel tooth, elastic foundation, bending stresses.
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MaremaTnieckasi MOJeJIb IBUKEHHs HEYNPABJISIEMOii IMyJI B BO3AyXe ¢ CHJIAMH CONPOTHBJICHHUS],
3aJaHHBIMH B Bujie annpoxkcumupyomux ¢ynkummii (Mathematical Model of the Uncontrolled Bul-
let’s Motion in the Air with the Resistance Forces Assigned as Approximating Functions)

Cmamus noceswjena akmyaibHOU HA Ce200HAWMNHUL OeHb npobieme NosvlleHUs KYyUHOCMU a6-
momamuueckou cmpenbovl Kopomxumu oyepedimu. Ocoboe sHUMAHUE YOETeHO ONUCAHUIO HOBO20
cnocoba nosvlulenus KyYyHOCmu Cmpenvovl, npu KOMoOpoM Nyau ¢ KOHCMPYKMUBHBIMU OCOOEHHO-
CMAMU OBUSAIOMCS NO UBMEHAIOWelcsl MpaeKmopuu 6 3a0anHom HanpasieHuu. Onucviéaembvlil
cnocob npeononazaem, 4mo Ha HEKOMOPOU OATbHOCMU 8Ce MPU NYAU MOZYN NONACMb 8 00HY MOU-
Ky unu obecneyumsv 3QGekmueubvlll 3aKOH pacceusanus, No360NA0WUNL KAPOUHATILHO NO8bICUND
apexkmusHocms NONAOAHUs NYIb 6 Yelb U ee NopatceHus. Imo no3eoasem cyujeCmeeHHo noGul-
CUMb KYYHOCMb CMpenbObl U3 Wmamuslx aemomamos Kanaunukoea u36ecmHuix Kaiubpos uiu
NEPCHEeKMUBHBIX ABMOMAMO8, NO360JIOUUX NPUMEHAMb U Doee MmowHble nampoHvl. OCHOBHOe
cooepaicanue UcCIe008aHUsl COCMAasisaem paspabomra Mamemamuieckon Mooeau O8UNCEHUs NYIU
8 8030yXe 8 MPEXMEPHOM NPOCMPAHCMEE C CULAMU CONPOMUBTEHUSA, 3A0AHHbIMU 6 8Ude ANNPOKCU-
mMupyrowux Qyukyuil. 3HauumenvrHoe HUMAHUE YOesemcs OnpeoesieHUur0 CUil CONPOMuUGIeHus, oeti-
CMBYIOWUX HA NYJII0 8 NOMOKe 8030yXa, De3 8bluUCIeHUs OANTUCUYECKUX KOIPDUYUEeHmMO8 U chno-
OOy Ux npedCcmasieHusi 8 MamemMamuyeckou Mooeau 0 pacuema mpaeKmopuu 08UNCEHUSL.

Ha ocnose cocmaenennoii 6 oannou cmamve cucmemvl OUP@epeHyuanvHbix YypasHeHUull 08uUdice-
HUsl 8bINOJIHEH pacyem GHewHell baniucmuky nyau nampona 7H6 u npoanarusuposansl omHocu-
mebHble OWUOKU OCHOBHLIX NAPAMEmpPos mpaekmopuu. B 3aknouenue npeocmaenenvl 0cHOGHbIe
pe3yabmamsl 8bINOIHEHHOU pabomvl U 000CHOBbIBACCS HEOOXO0OUMOCTb PACUUPEHUS CUCTEMbL
oughghepenyuanvuvix ypaeueHull 01 u3ydeHus HewHell oalIucmuxku 6oee WUpoKo2o Ouana3oHa
nYb ¢ PA3TUYHLIMU KOHCMPYKIMUBHLIMU 0COOEHHOCTAMU.

The paper is devoted to the actual problem of increasing the accuracy of automatic short shoot-
ing bursts. Particular attention is paid to the description of a new method of increasing the accu-
racy of short shooting bursts, in which bullets with constructional features move along an altering
trajectory in a given direction. The method described assumes that at a certain distance all of three
bullets can hit one point or provide an effective dispersion law that allows to improve the effective-
ness of target hitting and its defeat. This makes possible to significantly increase the fire accuracy
from Kalashnikov conventional assault rifles of usual calibers or advanced small arms using even
more powerful cartridges. The main content of the research is the development of a mathematical
model of the bullet’s motion in the air in a three-dimensional space with resistance forces given in
the approximating functions form. Considerable attention is paid to determining the resistance
forces acting on the bullet in the air flow without calculating the ballistic coefficients and the
method they are represented in the mathematical model for calculating the motion’s trajectory.

Based on the system of differential equations of motion complied in this paper, the bullet’s exter-
nal ballistics of the 7N6 cartridge is calculated and the relative errors of the main parameters of
trajectory are analyzed. In conclusion, the main results of the performed work are presented and
the necessity of expanding the system of differential equations for studying external ballistics of a
wider range of bullets with different constructional features is substantiated.

KiroueBble c10Ba: KYYHOCTh CTPEIBOBI, MyJis ¢ KOHCTPYKITMOHHBIMH OCOOCHHOCTSIMH, MaTeMa-
THUYECKasi MOJICITb JIBHKCHHUS ITYJIH.

Keywords: accuracy of fire, bullet with constructional features, mathematical model of bullet’s
motion.
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Cnoco0d KOHTPOJIA TOPLEBOro Mpoguisa 3y0beB POTOPOB BHMHTOBBIX 3a00iHBIX ABHrartesei
(Method of Controlling the Face Profile of Teeth of Rotors of Screw Down Hole Motors)

Obecneuenue mpebOBAHUL MOYHOCTIU 2EOMEMPULECKUX NAPAMEMPOE POMOPO8 UHMOBLIX 300~
HbIX 0guzcameneti NPU U320MOBNeHUU U 60CCMAHOBNEHUU ABNAEMC HeOOXOOUMBIM YCOBUEM UX (DYHK-
yuoHuposanus. B cmamove onucvieaemcs npeonodicenHvlll cnocob KOHmMpOJis mopyesoco npogus
3y6b€6 POMOPO8 NOCie BbINOIHEHUS ONepayuu J1eHMOYHO20 WIUDOBAHUA HA CNEYUATbHOM NOYAE-
momame ¢ YI1Y. Hzmepenus npousgoosamcs Ha Smom dce cmanke 6e3 nepeycmaHo8Ku pomopos ¢
UCNONb308AHUEM KOHMAKMHO20 0amyuka komnanuu Renishaw. IIpuseedena memoouxa pacuema no-
2pewHOCmU, 8O3HUKAIOWell Npu U3MepeHul Mmopyeeo2o NPopuiis BUHMOBOU NOBEPXHOCTILL.

Meeting the requirements of the accuracy of geometrical parameters of rotors of screw down
hole motors during production and restoration is the necessary condition of their functioning. This
paper describes the proposed method of controlling the face profile of teeth of rotors after belt
grinding on a special CNC machine. Measurements are carried out at the same machine without
reinstalling rotors using the contact sensor Renishaw. The calculation of the error appearing at
measurement of the face profile of a screw surface is presented.

KawueBble cJioBa: KOHTPOJIb, MPOGWIb 3y0a, poTOp, 3a00MHBIH BUTATENb, IOTPEIIHOCTD U3-
MEpCHHS.

Keywords: control, tooth profile, rotor, down hole motor, measurement error.
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Pa3paboTka yHu(pUUUpPOBaHHOI MIAT(GOPMBI HANMOJBbHOrO 3iekTporpancnopra (Devel-
opment of a Unified Platform for Floor Electric Transport)

Paccmampueaemces mexuuueckoe pewenue, komopoe omHocumces K 0oaacmu 31eKmpompanc-
nopma, 8 4acCmHOCMU K YHUDUYUPOBAHHBIM NAAMPOPMAM, U MOdcem Obimb UCNOTb308AHO KAK OC-
HO8a 0I5l paspaboOmKUu WUPOKO2O0 CREKMpa IIeKMPUYECKUX HANONbHBIX MAWUH, Peularowmux pas-
auunvle 3a0ayu. OOHOU U3 OCHOBHBIX 3a0al, ONPEOeNUBUIUX HEOOX0OUMOCb NPEONONHCEHHO20 meX-
HUYeCK020 peuleHus, A8IAIACy 3a0a4d No pacuuperuio 001acmu npuMeHenus YHUQGUyuUposanHou
niamgopmovl HANOILHO2O INEKMPOMPAHCNOPMA. IHAYUMENbHBIN UHIMEPeC OHA MOXCem npeocmas-
JAIMb OJIs1 KOMMYHANbHBIX CYoHcO, obecneuusas nepegosKy epy308, OYKCUposKy npuyenos, eblnoaHe-
HUe paziuiHo2o euda pabom, Ce:A3aHHbIX ¢ YOOPKOU U NOAUBOM meppumopuu. Bxnouenue 6 koncm-



PYKYuro naam@opmul nepeore2o u 3a0He20 KpenjieHuti 0 HA8eCHO20 000py008anusi 00ecneyulo
pacuupenue ee QYHKYUOHANbHBIX XAPAKMEPUCMUK 3a CYUem 803MOMCHOCIU USMEHEHUs. MEeXHON02U-
YeCcK020 HA3HAYEeHUs. MPAHCHOPMHO20 CPEOCMEd, NOCMPOEHHO20 HA ee OCHO8e, nymem YCMAaHO8KU
Ha YROMAHYmMble KPenieHus pasiuiHoc0 KOMMYHAIbHO20 000pyoosanus. 11o0pobHo paccmompena
KOHCMPYKYUsl YHUBEPCANbHOU NAAMPOPMbl HANOILHO2O NIeKMPOMPAHCROPMA U ee OMAUYUs om
NOOOOHBIX MEXHUYECKUX PeuleHUl].

Hccnedosanusi nposedenvi 6 pamkax peanuzayuu npoekma «Paspabomka u co30anue bicokomex-
HOJIO2UYHO20 NPOU3B00CMBA YHUDUYUPOBAHHOU MAWUHBI MEXHOIOSUYECKO20 3JIeKMPOMPAHCNOPIMA»
npu ¢hunancosoti noooepaicke Munucmepcmea oopazosanus u nayku Poccutickou @edepayuu.

The paper considers a technical solution that relates to the field of electric transport, in par-
ticular, to unified platforms, and can be used as a basis for developing a wide range of electric
floor machines that solve various tasks. One of the main tasks that determined the need for the pro-
posed technical solution was to expand the scope of the unified platform for floor electric transport.
It can be of great interest for municipal services, providing freight transportation, towing trailers,
performing various types of work related to cleaning and watering of the territory. The inclusion in
the design of the platform of the front and rear attachments for the attachments provided for the ex-
pansion of its functional characteristics, due to the possibility of changing the technological desig-
nation of the vehicle built on its basis by installing various municipal equipment on these fasteners.
The construction of the universal platform of floor electric transport and its differences from simi-
lar technical solutions are considered in detail.

The research was carried out within the framework of the project "Development and creation of
high-tech production of a unified machine for technological electric transport” with the financial
support of the Ministry of Education and Science of the Russian Federation.

KirueBbie cj10Ba: HAMONBHBIN 3JIEKTPOTPAHCIIOPT, YHH(DUIIMPOBAHHAS TUIATPOPMA, TEXHHYEC-
CKO€ pelICHHE.

Keywords: floor electric transport, unified platform, technical solution.
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MopenupoBaHue MeXaTPOHHOTO NMbe30MOAYJS I COOPKHM KOHHYECKHX KepaMHMYecKHX CO-
enuHennii ¢ Hatarom (Mechatronic Piezoelectric Modulus for Assembly of Ceramic Taper In-
terference Fits)

Onucwvigaemcsi MexampoHHblll MOOYIb ¢ ANNAPAMHO-NPOSPAMMHBIM KOMNLEKCOM, Peanu3youjum
mpeoyemble 3aKOHbl YNPAGIeHUs JUHEUHbIM Nbe30aKMyamopom, mo4HOCMb NO3UYUOHUPOBAHUS U
CMabunbLHy10 pabomy, npeOHaA3Ha4eHHblll 01 0becnedenus MaKCUMAIbHOU HA2PY304UHOU CHOCOOHO-
Ccmu KOHU4eCKUX Kepamuyeckux COeOUHeHUli ¢ Hams2om 6e3 paspyulenus Hecyuux no8epxXHoCmel.

Cbopra KOHUUECKUX KepAMUYECKUX COCOUHEHUL — CTIOJCHBIL MEeXHON02UYeCKUll npoyecc, om moy-
HOCMU peanu3ayuu KOmopoz20 3a8Ucum Hazpy304Has cnocobnocms coeounenus. Cozoanue 8blcoOKo-
MOYHBIX U MUHUAMIOPHBIX UCHOTHUMENbHbIX YCMPOUCME TUHEUHbIX MUKponepemeujeHull Ha Oaze
NbEe30KePaMUYecKo20 NaKemHo20 aKkmoamopa umeem 601vuioe npakmuyeckoe snadenue. Ilamenm-
HbIL NOUCK U U3YYeHUe NPEeOSIONCEHUNl HA OMeYeCmMBeHHOM PbIHKe NOKA3AauU, 4mo Nbe30aKmoamo-
P08, KAK U YCMAHOBOK ¢ Heobxooumvimu napamempamu, 6 Poccuu nem. [lossunacy neobxoou-
Mocmb 000CHO8aHUsL pa3pabdoOmKu NOOOOHO20 AKMIOAMOPA U CO30aHUsl HA €20 OCHOBe MeXAmpOH-
HOU YCMAHOBKU OJisl COOPKU KOHUYECKUX KepaMU4ecKux coeOuHeHull ¢ Hamseom. B cmamve npeo-
cmaeienHa nepeoamoyHas YYHKYus nbe30aKxmoamopa u npoyecca 3anpeccosKku, Heodxooumas ol



Paspabomku cmpyKmypHOU CXembl U MaAMeMamuyeckou Mooeau cucmemsl ynpaeienus. Mamema-
muyeckas Mooelb NoKasvleaem nepexooHbvle NPOYeccyl, CEA3bIBAIWUe GHYMPEHHUE XapaKmepu-
CMUKU Nbe3008ueameins u napamempsl npoyecca 3anpeccosku. llpusedena cpagnumenbHas Xapax-
MepucmuKa nepexooHbIX NPoyecco8 nve3oosueameneli NaKkemHo-MOOYIbHOU U MOHOOIOUHOU KOH-
cmpykyuu. CocmaegneHo ypasHeHue Cuio8oeo 83aumooeticmsus 0emaetl U 31eMeHmos MexampoH-
HOU YCMAHOBKU, peuleHue KOmopo2o NO360IUM ONpedeums MAKCUMATbHYIO CUTY, PA36UBAEMYIO
nvezoaxmioamopom. Ilpeocmaesnennas 6 cmamve MexampoHHAas YCMAHOBKA O/l 3aNpeccO8KU KO-
HUYeCKUX KepaMUudecKux coeOuHeHull ¢ Hamsaeom, obecneyusaem HeoOX00UMYIO MOYHOCMb pecyi-
POBAHUSL 0Ce8020 HAMS2Ad U Kauecmea cOOpKu.

The paper describes a mechatronic module with a hardware and software package that imple-
ments the required laws of linear piezoactuator control, ensures the piezoactuator positioning ac-
curacy and steady operation, and it is designed to ensure the maximum load-carrying capacity of
ceramic taper interference fits without destruction of bearing surfaces. Modern technical require-
ments for high-precision systems often include the demand that actuators of such systems should
have high linear resolution at relatively high force on the force transmitting rod. In addition, such
systems should ensure fixation of rod position by significant force and have high dynamic perform-
ance and low transient time.

Assemblage of ceramic taper joints is a complicated process, and the load-carrying capacity of
the joints depends on its accurate implementation. Design of high-precision and miniature linear
micromotion actuators, based on piezoceramic stack actuator, is of great practical importance.
Patent search and analysis of domestic market supply revealed that there are no piezoactuators and
mechatronic units with required parameters in Russia. So, there arose a need to design such an ac-
tuator and to develop on its basis a mechatronic unit to assemble the ceramic taper interference
fits. A piezoactuator- and press-fitting transfer function, required to develop the structural sche-
matic and the mathematical model of control system, has been defined. The mathematical model de-
scribes the transient processes and relationships between piezo motor internal characteristics and
press-fitting parameters. A comparative analysis of transient processes in stack- and monoblock
piezo- motors is made. The equation of force interaction between parts and components of the
mechatronic unit is set up. Its solution enables to determine the maximum force developed by the
piezoactuator. The mechatronic unit for press-fitting of ceramic taper interference fits described in
the paper ensures necessary adjustment accuracy of axial interference and fit quality.

KawueBble c10Ba: MEXaTpPOHUKA, MMbE30AKTIOATOP, CUCTEMAa YIIPABICHHS, KOHUYECKOE COCIIH-
HEHHe, Harpy304Hasi ClIOCOOHOCTD, Mbe30KepaMKKa, MIMC, COOpKa.

Keywords: mechatronics, piezoactuator, control system, taper joint, load-carrying capacity, pie-
zoceramics, MEMS, assembly.
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IIpakTUKa NpUMeHeHUs MPOLECCHOr0 MeTOJa PeryJIHpoBaHHUs KadyecTBa padoT Ha NMpeaAnpH-
ATHAX cTponTeabHOi oTpacan (Practice of Applying the Process Method for Regulating the
Quality of Work at Construction Enterprises)

AxmyanbHocms cmamvu 00yCl067IeHa cyujecmgyowell 8 Hacmosujee 8pems HeodX0OUMOCMbIO
peutenus BONPOCo8, C6A3AHHBIX ¢ 0ObecneyeHuem Kayecmea pabom Ha NPeonpusmusax Cmpoumens-
Hotl undycmpuu. Ocobenno ocmpo 0anHas npobaema cmoum nepeo KpynHulMu npeonpusmusimMu co
CTIOJCHOU NPOU3BOOCMEEHHOU U YNPAGIEHYECKOU cucmemamu, dPOekmusHocms u pe3yibmamus-



HOCMb KOMOPLIX 80 MHOZOM 3A6UCUN OM NPUMEHEMbIX MEMO008 K YNPAGIeHUIO U HeNpepbleHOMY
YeneHanpasieHHOM) UX CO8EPUEHCMBOBAHUIO.

B ces3u ¢ smum 6 cmamve npeocmasien npoyeccHvlil Memoo pe2yiuposanus Kaiecmea pabom.
Buioenenvt u onucanvl eco xapakmepuvie ocobennocmu. Buiasienvi npakmuyeckue acnekmol npu-
MeHeHUs1 OAHHO020 MemoOa 8 OesiMeNbHOCMU KPYRHBIX CIPOUMENbHbIX NPeONPUSMUILL.

Ocoboe sHumanue 8 pabome yoeniemcs yHKYUOHATLHOU CUCMEMAmMU3ayul npoyeccos u onpeoe-
JIEHUI0 CMpPYKmypvl 0oKymenmayuu 6 cucmeme meneoxrcmenma kavecmea (CMK). Ilpeocmasnen non-
HbLUL AHATU3 U ONUCAHUE KOHKPEMHbIX YpoeHel cmpykmypsl 0okymenmayuu ¢ CMK. B smoti ces3zu Oe-
ManvbHo paccmomperna bazosas cxema opmuposanus npoyecca 6 Cmanoapme opeanusayuu CMK.

IIposedennvie Ha OCHOBAHUU NPAKMUKY UCCIE008AHUA NO U3YHAEMOU NPOOIeMamuKe noKa3aiu
NOLONCUMETIbHBIE PEe3YIbMambl NPUMEHEHUs. NPOYECCHO20 Memood pe2yluposanus Kaiecmeda pa-
bom, a maxkaice NO3BOAUNU COENAMb 8bIEOO O MOM, UMO KOHYENMYalbHOU OCHOBOU 0151 OnpedeneHUs
aghghexmuenocmu desmenbHOCMU NPEONPUAMULL SABSLEMCSA He 00UH MemOo0, a UX KOMNIEKC.

The relevance of the paper is due to the current need to address issues related to ensuring the
quality of work in the construction industry. This problem is especially acute for large enterprises
with complex production and management systems, the efficiency and effectiveness of which largely
depends on the methods applied to management and their continuous and purposeful improvement.

In this regard, the paper presents a process method for regulating the quality of work. Its char-
acteristic features are singled out and described. Practical aspects of the application of this method
in the activity of large construction enterprises are revealed.

Particular attention is paid to the functional systematization of processes and the definition of
the structure of documentation in the Quality Management System (OMS). A full analysis and de-
scription of specific levels of the Documentation Framework in the QMS is presented. In this re-
gard, the basic scheme of the formation of the process in the QMS Standard is considered in detail.

Based on the practice, studies on the subject matter investigated showed positive results of ap-
plying the process method for regulating the quality of work, and also concluded that the concep-
tual basis for determining the effectiveness of enterprises is not one method but their complex.

KiioueBble cj10Ba: MpOIECCHBIN METOJI, MPOIIECCHI, KAYeCTBO, CUCTEMa MEHE/DKMEHTa KauecTBa
(CMK), pykoBOACTBO 1O KauecTBY, cTanaapTel opranuzauuu (CTO), paboune HHCTPYKIMH, 3aTIHCH.

Keywords: process method, processes, quality, Quality Management System (QMS), quality
manual, organization standards (STO), work instructions, records.
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OnpeneneHne KOHKYPEHTOCIOCOOHOCTH NMpeANnpuATHS ¢ nmoMoubio nata cua M. Iloprepa
(Definition of Competitiveness of the Enterprise Using the Five Forces of M. Porter)

Paccmompen ananuz namu xoukypenmuwvix cun Matixna [lopmepa 0nsi cmpoumenshol opeau-
3ayuu ¢ MOYKU 3PeHUsi NPUMEHEHUs CUCmeM asmomamusuposarnno2o npoexmuposarnusi (CAIIP).
B nacmoswee 8pemsa cozoanvl npoecpammHvle KOMNieKcsl, obecnewusaoujue agmomamuzayuro py-
MUHHBIX NpOYedyp U Onepayuli, maxKux Kaxk no020moeKka mekcmogol OOKyMeHmayuu, npeobpaso-
8aHUe MmexHU4eCKux yepmedicell, NoOcmpoeHue epaghuyeckux uzoopasxicenuii u m. 0. /{na onpedeneHus
VPOBHS KOHKYPEHYUU NPUMEHEHA MemoOUuKa anaiuza ompaciu u eblpabomku cmpame2uu npeonpu-
Humamenvcmaea, paspabomannas Maiiknom [lopmepom 6 I'apsapockoii wikone dusneca 6 1979 e.
Ananuz nposooumcsi 01 uoeHmupurayuu O61a2oNPUSMHBLIX 803MOACHOCMEN U ONACHOCMEl, C KO-
MOPLIMU MONCEM CMOIKHYMbC Komnanusi 6 ompaciu. M. Ilopmep npeodnodcun «mooenb namu
CUNY, KOMOPAsi apeyMeHMUpo8ana mem, Ymo 4em eviuie 0asieHue co CmMopoHbl 8blOEIEeHHbIX (aK-
mopos, mem MeHbuie y KOMAAHUU B03MONCHOCMU Yeeaudugams npubsviiv. Komnanusa, uzmenus



CBOIO cmpameuto, MOJICEN 8030€liCE08AMb HA MU CUIbL 8 C80I0 Nob3y. KoHKypenmuble cuvl
CepYNnuUpoBamsvl 8 NAMb HANpagieHul: 1) pblHOYHAA 81ACMb NOCMABWUKOS8, 2) DbIHOYHAS 61ACTb
noxynamerneil (3akazuuxos); 3) noseienue npooykmos-zamenumeneill, 4) 6bixo0 HA PbIHOK HOBbLIX
V4acmHUKog-npeonpusmutl, 5) KoHKypeHmHas 6opvba. Onucamvl CUlbl U KAK OHU GIUAIOM HA
cmpoumenvhble opeanuzayuu. AHaiuz npedcmasien 8 mabauuHou opme.

The paper considers the analysis of five competitive forces of Michael porter for the building or-
ganization from the point of view of applying the computer-aided design (CAD) system. Nowadays
the software is developed that provides automation of routine procedures and operations, such as
preparation of textual documents, conversion of technical drawings, graphical images, etc. To de-
termine the level of competitiveness, the methodology for industry analysis and strategy develop-
ment of entrepreneurship has been applied. This methodology was developed by Michael Porter in
Harvard business school in 1979. The analysis is conducted to identify opportunities and hazards
that the company may face in the industry. M. Porter proposed the "five forces model", which is
substantiated by the fact that the higher the pressure from the selected factors is, the smaller the
company has the opportunity to increase its profits. Having changed its strategy, the company can
influence these forces in its favor. Competitive forces are grouped into five areas: 1) market power
of suppliers; 2) market power of buyers (customers); 3) appearance of substitutes, 4) entry of new
participating enterprises, 5) competition. The forces and their influence on building organizations
are described. The analysis is presented in tabular form.

KawueBble ¢jI0Ba: KOHKYPEHTOCIIOCOOHOCTh, TEXHOJIOTHYECKUE KAPThI, CHCTEMbI aBTOMATH3H-
POBAHHOTO MTPOSKTUPOBAHMUS, aHAIH3 st cvil M. TlopTepa, CTpouTenbHbIe OpraHu3aIuy.

Keywords: competitiveness, routing, computer aided design, analysis of five forces of M. Por-
ter, building organizations.
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YesioBeyecKuil kKanuTaa U nocruHaycrpuanbHas Tenaenuusi (Human Capital and the Postindustrial
Tendency)

Ananuzupyromes 83aumooelicmsue 4ei08eueckoe0 Kanumaid, NOCMUHOYCMPUAIUIMA U PeUHOyCIMpPUau3a-
yus. Toxazano, umo eadicHetiuuUM Haxmopom UHHOBAYUOHHOLO PA3BUMUS BLICHIYNAEN YeI08eYeCKULl Kanumail.

Paccmompena mpexwacosan wnaccugpuxayusi pazeumus yenoseveckou yueunuzayuu O. Topghnepa u
. Bsnna, 6 komopou ocoboe HUMAHUE AKYSHMUPYEMCS HA OMPAciesoli CIPYKmype 3KOHOMUKY NOCHMUHOY-
cmpuanuzma, 20e npeobnadaem cekmop yciye. [lan omeem Ha 60npoOChl, 8 Yem NPUYUHA BO3HUKHOBEHUS NO-
CMUHOYCMPUATUZMA U KAK YETI08EK CaM CO30dem HOBYI0 NOCHMUHOYCMPUATLHYIO UOe0a02Uio pasgumust. Agmo-
pamu 8vloeneHvl U3MEHeHUsl, KOMOopble NOCMUHOYCMPUATUZM HOPOOUT 8 IKOHOMUKE U 8 0DUjeCcHEe 8 YETOM.

Apeymenmupyromcs omeemsl Ha ciedyloujue 6ONPOChL: OMKYOd 8 NOCIMUHOYCMPUATbHOM MUpe NPOs6s-
emcst Konmpmenoenyus — peunoycmpuanuzayus? Yem evizeana peundycmpuanvhas menoenyus? Ilouemy
ye06eyecKull Kanumai max JHce 8axdceH 8 peuHOyCmpuaIbHoU IKOHOMUKe?

Hznooicenvl 83214061 HA MO, YMO NPeoOPA308aHUs IKOHOMUKU OAZUPYIOMCA HA OCHOBE KOHBEP2eHUUU
NBIC-mexnonoeuti. Ocoboe sHumManue aKkyeHmupyemcsa Ha HeoOX00UMOCMU 8KIIIOUEHUs NAMO020 KOMHNOHEH-
ma u cozoanuu nosou NBICS-kongepeenyuu, e0e S — smo coyuanibHvle 2yManUmapHole mexHoa02UuU.

Aemopamu coenan v1800, UMO pazgumue 4ei08eyecko20 Kanumana cnocoocmeayem yCuieHuio noCmun-
oycmpuanvHelx meroeHyul. Ocobyio 3HAUUMOCMb NPU SMOM Npuobpemaem COYUANbHAS COCMABNAIOWA
Yen06eYecK020 Kanumanid.

The interaction of the human capital, post-industrialization and reindustrialization are analyzed in the
paper. It is shown, that the human capital acts as the major factor of innovative development.

Three-step classification of development of a human civilization by O. Toffler and D. Bell is considered,
in which the special attention is focused on branch structure of economy of post-industrialism where the ser-
vice sector prevails. The answers to the following questions are given ‘“what is the cause of post-
industrialism?” and “how does the person himself create a new post-industrial ideology of development?”.



Authors have allocated the changes that the post-industrialism has generated in the economy and the society
in general.

In this paper the authors reason the answers to the following questions: Where does the countertendency —
reindustrialization — appear in the post-industrial world? What causes the re-industrial tendency? And why
is the human capital also so important in the re-industrial economy?

Opinion is stated for the fact that transformations of economy are grounded on the basis of convergence
of NBIC technologies. The special attention is focused on the need for inclusion of the fifth component and
creation of a new NBICS-convergence, where “S” means the social humanitarian technologies.

Authors have drawn a conclusion that development of the human capital promotes strengthening of post-
industrial tendencies. The special importance is gained at the same time by a social component of the human
capital.

KaioueBble ciaoBa: 4enoBeUeCKUH KamMTal, MOCTHHIYCTPUAIU3M, PEHHIYCTpUAU3AINs, WHHOBAIINH,
NBIC-texnonoruu.

Keywords: human capital, post-industrialization, reindustrialization, innovations, NBIC-technologies.

YK 658.512
DOI10.22213/2413-1172-2017-3-57-61

K. H. Maxaposa, maructpant, VbxI'TY umenn M. T. Kanamuaukosa (K. N. Makarova, Master’s
Degree Student, Kalashnikov ISTU)

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

Ounenka 3¢ ¢eKTUBHOCTH 3TANOB BHEAPEHUS CHCTEMbl aBTOMATH3allMU OM3HEC-NPOIECCOB
npeanpustus (Evaluation of Stages Efficiently for Implementation of the System of Business
Process Automation)

Ilposeden 0030p 803MOJCHBIX HANPABNIEHUN ABMOMAMUAYUL CUCTNEMbl YNPABIeHUs NPeonpu-
amuem (ACVII) ¢ cmpoumenvrou ompaciu. OnpeodenieHbl 0OCHOBHblE 3a0a4uU, peuiaemvle npu He-
OpeHuU a8moMamu3uposanHol cucmemsl. Paccmompen pulHOK asmomamusupo8aHHbIX CUCmeM,
NPUMEHAEMBIX COBPEMEHHbIMU NPEONPUAMUAMU. Y CIMAHOBIeHbL 0COOEHHOCMU, KOMOPbIMU O0NHCHA
obnadams cucmema ynpasieHus npeonpusmuem 8 CMmpoumenbHol Ompaciu, onpeoeneHvl 6HYm-
PpeHHUe c6a3u U QYHKYUOHANbHble Dapvepbl éHympu npeonpusmus. I1o0pobHo paccmompenst nps-
mole a¢hghexmuvl om eneopenus CRM-cucmemvl Ha npednpusmuuy. YcmaHos1eHbl OCHO8HbIE KOCBEH-
Hble dhhexmul, Bo3HUKAIOWUE NPU 8HeOpeHUuU cucmemvl. Paccmompensl 603ModiCHbIe pUCKU Npeo-
npusmus. Paccmompenst no0xoowvl u npednosiceHa memoouxa oyeHku 3ggexmusnocmu agmoma-
MUBUPOBAHHOU CUCMEMbL YNPABIEHUS IKOHOMUUECKOU OesmelbHOCIbI0 NPeOnpUsmus Ha OCHOGe
yuema npamulX U KOC8EHHbIX IKOHOMUUECKUX 3 pexkmos, puckos npu 3a0anHOU CMpyKmype, Komo-
pble mMo2ym Oblmb NOTYYeHbl NPU 6HEOPEHUU HA NPeOnpusmuu aemoMamu3upo8aHHol CUcmembl
VNpAseHuss IKOHOMUUEeCKol OesmenvHocmyvio. 1Ipednodicenvl 803MOJCHbIE COYEMAHUsST BANCHBIX
Gaxkmopos, no36oNAIOUWUX NPU MOOETUPOBAHUU PAZTIUYHBIX COCMOAHUL HYMPEHHUX CIMPYKMYD ON-
pedenums onmumanvrHoe coomuouterue noxazamenei ACYII u nonyuumo oyenxy sgppexmusrnocmu
IMAN08 GHEOPeHUsL CUCTNEMbl ABMOMAMU3AYUL OUZHEC-NPOYECCO8 NPEeONPUAMUSL.

The paper presents a review of possible directions for automation of the enterprise management
system in the construction industry. The main problems solved at introduction of the computer-
aided system are determined. The market of computer-aided systems applied at advanced enter-
prises is considered. Features specific for the enterprise management system in the construction in-
dustry are revealed; internal links and functional limits at the enterprise are determined.

Direct effects of implementation of the CRM-system at the enterprise are discussed in details.
Main indirect effects appearing at implementation of the system are established. Possible risks for
the enterprise are considered. Approaches are discussed and the technique is proposed for evaluat-
ing the efficiency of the computer-aided system of management of the enterprise economic activity
based on considering the direct and indirect economic effects, risks at the assigned structure that
can be obtained at introduction of the computer-aided system of management of the enterprise eco-
nomic activity. Possible combinations of important factors are proposed that allow for determining



the optimal relation of CIM factors at modeling the various states of internal structures, and for
evaluating the efficiency of stages of introduction of the system of business process automation.
Kawuesbie cioBa: CRM-cucrema, yrpaBieHre, aBTOMAaTH3aIUS OM3HEC-TIPOIIECCOB, IKOHOMH-
yeckas 3pHeKTUBHOCTh HH(POPMAIIMOHHBIX CHCTEM.
Keywords: CRM system, management, business process automation, economic efficiency of in-
formation systems.
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®opMHpOBaHHNe CHCTeMbl MOKa3aTeJ el A1 OLEeHKH NMPOeKTHBIX pPellieHnii B MHOI03TA’KHOM
KuJauIHoM cTpoutenbeTBe (Formation of System of Indicators for the Evaluation of Design
Solutions in High-Rise Housing Construction)

Onucana nocnedosamenbHOCMyb pazpabomku u anpooayuu MemoOouKy oyeHKU NPoeKmos MHO20-
K8APMUPHBIX JHCUTLIX OOMOE HA OCHOGe cucmembvl nokazameneu. Paznoobpaszue npeonodcenuii 014
mex, Kmo NIAHUpyem YIy4ulums CE0U HCUTULHbIE VCI08USA, CUTbHO 3ampyOHsem 6vloop. [eticm-
BUMENLHO, CIONACHO OCMAHOBUMbCA HA OOHOM 8apUAHmMe, KO20d BOKPY2 CMONbKO 3AMAHUUBLIX AJlb-
mepnamue. Hamu npeonpunama nonsimka paspabomams Memoouxy, KOmopas no360aum OyeHu-
6amb npoeKmmbvle peueHUss Ha 0CHO8e KOMNIIeKCA noKazamenel u 6bl0upams ONMUMAaibHbll 6apu-
aHm ¢ MOYKU 3peHusi NOKynamess ¢ NOMOWbI0 IKchepmuo2o onpoca. I1o0b6op sxcnepmuou epynnsi
NPOBOOUNC CNOCOOOM B3AUMHBIX DEKOMeHOayuul («CHexcHo2o Komay). Hedocmamxom memooa
cuumaemcs Omcymcmeue 2apaHmuii 8 00CmosepHocmu oyeHok. I pynnoeas skcnepmuas oyenxa
Modcem CUUmamuvcsi 00beKMUGHOU JUllb NPU YCI08UU OOCMAMOYHOU CO2NACOBAHHOCMU OMBEMO8
akcnepmos. Hamu evibpan memoo nposedenus ucciedo8anusi — UHOUBUOYANbHOE UHMEPBbIO, KOMO-
poe npoxooum 8 guoe c80000HOU becedvl U NO380Jslem NOAYUUMb OM PecNOHOeHma NOOPOOHYIO
ungopmayuro no oocyxcoaemor npobieme, NPo8OOUMCcs 8 YOobHoe O/ CReyuanucma 8pems, no-
360J151eM UCKTIOYUMb GIUAHUE AGMOPUMeEmo8 u nooasienue opyeux muenuil. Ilo pesyriomamam sxc-
nepmHo2o onpoca Ovlia COCMagIeHa Mooelb OYeHKU, 8 KOMOPOU Xapakmepucmuky npoekma pas-
MewjeHbl Ha Yemvlpex yposHax: 1) yena u HadexicHocms 3acmpoiwuxa; 2) xapaxmepucmuxa Keap-
mupbl; 3) xapakmepucmuka ooma, 4) xapakmepucmuxa pationa cmpoumenvcmea. Kadxcoasa xa-
PAKmMepuUcmuka npoekma ONUCAHa HecKOIbKUMU nokazamenamu. Ha ocrnoge paneoe sxcnepmos oviiu
paccuumansvl 8ecogvle KoIghguyuenmol (K03phuyuenmsl 3HauUMoOCcmu) Kaxcoo2o noxkazamens. /s
anpobayuy MemoouKu ObLIU 835Mbl 084 NPOEKMA, NOXONHCUX NO 0OLEMHO-NIAHUPOBOUHOMY PEUEHUIO
u mecmy pacnonodicenus. Ilepeuens noxkasameneii no 610Kam, yKasauus no paciemy, 8ecosvle Koagp-
Quyuenmol u pacuem uHmeSpaIbLHLIX NOKA3amenel npedcmasiervl 8 madauuHou gopme.

The paper describes the sequence of development and validation of methods for assessment of
projects of apartment houses on the basis of the scorecard. A variety of proposals for those who are
planning to improve their housing conditions greatly complicates the choice. Indeed, it is difficult to
focus on one option when there are so many tempting alternatives. We have attempted to develop a
methodology to assess design solutions based on a set of indicators and choose the best option from
the point of view of the buyer, with the help of the expert survey. The selection of the expert group
was held by way of mutual recommendations (“snowball”). The disadvantage of this method is the
lack of assurance of estimation reliability. Group expert assessment can be considered objective
only if there is the sufficient consistency in the responses of experts. We have chosen the method of
the study — individual interview, which takes place in the form of a free conversation and allows
you to receive from the respondent the detailed information on the issues discussed, it is held in the



convenient for the expert time, and allows for eliminating the influence of authority and the sup-
pression of other opinions. According to the results of the expert survey a structured model of as-
sessment was composed in which characteristics of the project are located at four levels: 1) price
and reliability of the developer, 2) description of the apartment; 3) description of the house; 4) fea-
ture of the construction area. Each characteristic of the project is described by several indicators.
Based on the ranks of the experts, weighting coefficients (coefficients of importance) of each indica-
tor were calculated. For testing the methodology two projects similar in space and layout design
and location were taken. The list of indicators on the blocks, instructions for calculating, weighting
factors and calculation of integrated indicators are presented in the tabular form.

KawueBble c10Ba: OlEHKA MPOCKTHBIX PEIICHUH, 3KCIIEPTHBIA OMpPOC, CHCTEMa MoKa3aTeseH,
BECOBBIE KOA((HUIMEHTHI, paCYeT HHTETPAITBHOTO MTOKa3aTeIsl.

Keywords: evaluation of design solutions, expert survey, weighting factors, calculation of the
integral indicator.
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AHanu3 ¢popMupoBaHus U UCNOJIb30BaHNs cpeacTB [lencuonnoro ¢ponaa P® B 2011-2016 rr.
U OLIEHKA MoKa3aTesjed (yHKUMOHUPOBAHUS NMeHCHOHHOM cucTteMbl P@® (Analysis of the For-
mation and Use of Means of the Pension Fund of the Russian Federation in 2011-2016 and
Evaluation of Performance Indicators of the Russian Pension System)

Ilencuonnas cucmema A61Aemcs OOHUM U3 8AMHCHEUWUX JIIeMEHMO8 8 chepe coyuanrbHo2o obec-
neyeHus pa3euUmvlx CMpaH, oHa 6e1usem Ha GopmuposaHue u U3MeHeHUue COYUaIbHO20 CMamyca
2padtcoaH, ANAEMcs OMpaiceHuem UCNOIHEeHUs OCHOBHBIX QYHKYull 2ocyoapcmea. IIpu smom 6 Ha-
cmosiee 8pems neHcuonHas cucmema Poccuu nepedxcusaem mpyousiii nepuoo u cnpageonuso noo-
gepeaemcsi Kpumuke u3-3a HUSKUX pA3mMepos NeHcUll, s61s1emcs 0opozocmoauel u manodggex-
MUBHOLL, A MAKHCe HYHCOAemcsi 8 OONOIHUMENbHbIX UCTOYHUKAX (DUHAHCUPOBAHUS KAK U3 0100-
Jrcemnou, maxk u uz opyeux cgep. Ilencuonnasn cucmema Poccuu uepaem o2pomHyo poib He moib-
KO 8 COYUANbHOU U 00WeCmMEeHHO-NOTUMUYECKOU HCUSHU 8CE20 20CY0apcmed, HO U 8 €20 (PUHAHCO-
80-010001cemHoll cghepe, 0oKkazvlgas 3HauUUMeNbHOE GIUAHUE HA (PopMuposaHue u nepepacnpeoele-
HUe OeHEN’CHBIX PeCypCco8 8 PeLUOHAILHOM U OMPACIE8blX ACNeKmax, Ha CmadulbHOCmb U coOanan-
CUPOBAHHOCb PUHAHCOBOTL CUCEMbL 20CYO0APCMEa.

Axmyanonocms uccie0osanusi NeHCUOHHOU cucmemvl 00YClo8leHa meM, Ymo Oeucmsyouas
NeHCUOHHAs peghopma He obecneuusaem 0ocmuxiceHue nocmasieHnvlx yeneu. /Jegpuyum 6100xcema
IIDP pacmem, brazococmosnue NEHCUOHEPOS 8 YCIOBUAX PACMYWel UHDAAYUU CHUNCAem s, d He-
00801bCMBO pehopMOll 3acmpaxo8annvlx auy yeeauyueaemcs. Imobvi pazobpamvcsa 8 npuuuHax
Hey0ayu NeHCUOHHO20 Pe@dopMUpo8anus, HeoOXo0UMO HAYams ¢ NEPEUUHO20 AHANU3A POPMUPOsa-
HUus U ucnoiv3osanus cpeocms Illencuonnozo ¢onoa PD 6 2011-2016 2e., a makowce nposecmu
OYeHKY noxazameinel YYHKYUOHUPOBAHUS NEHCUOHHOU cucmembl PD.

The pension system is one of the most important elements in the field of social security in devel-
oped countries, it affects the formation and change of social status of citizens, and it is a reflection
of the performance of the main functions of the state. Thus, currently the Russian pension system is
going through a hard time and rightly criticized because of low pensions, costly and inefficient op-
eration, and also it requires the additional sources of financing both from the budget and from
other fields. The pension system of Russia plays a huge role not only in social and political life of
the state, but also in its fiscal operations, exerting the significant influence on the formation and re-
distribution of financial resources, regional and sectoral aspects on the stability and balance of the
financial system of the state.

The relevance of the study of the pension system is due to the fact that the current pension reform
did not achieve its goals. The deficit of the budget of the PFRF is growing, the welfare of pension-



ers in the conditions of growing inflation is decreasing and the dissatisfaction with the reform of in-
sured persons, on the contrary, increases. In order to understand the reasons for the failure of the
pension reform, one should start with primary analysis of the formation and use of means of the
Pension Fund of the Russian Federation in 2011-2016, and also evaluate the performance of the
pension system of the Russian Federation.

KawueBble cjioBa: nnieHCHOHHAs cucteMa, [lencuonnsiid pona Poccuu, meHcusl.
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AHaJIM3 KayeCTBEHHBbIX MOKa3aTesell KAPOCTONKUX 0eTOHOB METOJ0M JIKCIHEPTHBIX OLEHOK
(Analysis of Quality Indicators of Fireproof Concrete by Expert Assessment)

JKapocmotixuii 6emon npeonasnavaemcs 071 NPOMBIULEHHBIX A2Pe2amos U CmMpOUmeIbHblX
KOHCMPYKYUll, NOOBEPIHCEHHbIX Hacpesanuio. Baschetiwumu 3adauamu 8 npoussoocmee iHeapo-
CMOUKUX OEMOHO8 A81AeMmcs yeeluyeHue CPOK08 CIyHcObl MeNnioBblX azpe2amos U yMeHbluleHue
cebecmoumocmu u30eautl 3a cuem noGbleHUsl 00I208€UHOCIU U KAYeCmed 8blNYCKAeMbIX Mane-
puanos. Obnadas 6blcOKUMU PUIUKO-TNEXHULECKUMU U IKOHOMUYECKUMU NOKA3AMENAMU, HCAPO-
cmotikue OemoHbl 860 MHO2UX CAy4asx bonee 3(GexmusHbl, Yem wmyyHvle 0ZHeYnopHbule Mame-
puansi.

Onucana npoyedypa hopmuposanus cucmemvl KA4eCmEEeHHbIX NOKA3amenetl Memooom IKC-
NepmMHO20 ONPOCaA O OYEHKU HCAPOCMOUKUX, O2HEYNOPHBIX OEMOHO8, UCHONb3YeMbIX 015 (hyme-
POBKU MENNIOBLIX Acpecamos npeonpusmull NPOMbIUIEHHOCMU CIPOUMETbHLIX MAMepuanos, Heg-
MEXUMUYECKOL NPOMBIULIEHHOCMU, YePHOU U YBEMHOU Memaiiypeuy. Imom memoo no3eosem
0003HAUUMb MHEHUe CReYUATUCIO8 NO UCCAeOVeMOU npobdieme, NPOPAHICUPOBAMb KaKue-aiubo
NPU3HAKU U Onpedeums CIMeneHb 8aiCHOCmu. [l Kaxcooeo noxkazamenis paccuuman Kodgouyu-
enm secomocmu. C nOMOwbio paccuumanno2o KodQ@uyuenma 6ecoMoCmu OnpedeieHa CmeneHb
3HAYUMOCIU KOHKPEMHO20 NOKA3ames 015 OYeHKU Kaiecmad.

Fireproof concrete is used for making industrial units and building constructions, subjected to
heating. The most important tasks in fireproof concrete manufacture are the increase in the ther-
mal units’ service life and the reduction of the prime cost of products due to increasing durability
and quality of manufactured materials. By possessing the high physical and technical and eco-
nomical factors, fireproof concretes are more efficient than singular fireproof materials in many
cases.

The paper describes the process of forming the system of qualitative factors by the method of ex-
pert polling for assessment of fireproof concrete which is used for the lining thermal units of indus-
trial companies, construction materials of oil and gas industry, ferrous and nonferrous industry.
This way allows to denote an experts’ opinion on the investigated problem, to rate some character-
istics and to determine the priority. The weight coefficient is calculated for each factor. The level of
significance of the certain factor for quality assessment is determined with the help of the calcu-
lated weight coefficient.

KaoueBble cjioBa: OrHEYNOPHbIE U )KapOCTOWKHUE OETOHBI, METOJ] SKCIIEPTHBIX OLEHOK, K03(-
(dbunmeHT KoHKopanuu, kpurepuit [Tupcona, koappuimeHT BeCoMOCTH.

Keywords: refractory and fireproof concrete, method of expert assessment, coefficient of con-
cordance, Pearson’s criterion, weight coefficient.
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OcHOBHBIE MeTOABI U MOAXOAbI MOJUTHKH HMMIOpPTO3aMelleHHsi B HedTera3oBoii mpoMbIi-
JeHHocTH P® (Main Import Substitution Policy Methods and Approaches in the Russian Oil
and Gas Complex)

Yckopennoe mexnonozuueckoe pazgumue omeuecmeenHblX Ompaciel NPOMbIUIEHHOCU C 803-
MOJNCHOCMBIO KOHKYPEHYUU C 3aPYOENCHbIMU AHAN02AMU OCMAEMCsl AKMYalbHbIM 6 C643U C pacce-
ABUUMUCA HAOHCOAMU HA omMeHy cankyuu. B nacmoawee epems 6 Poccuiickoti @edepayuu pea-
JUVIOMCAL PaA3IUdHble NPOSPAMMbL U CXeMbl QUHAHCUPOBANUS, CnOcObCmEyowue 3ppekmuenomy
NPUMEHeHUI0 CMpamezu UMNOPMo3ameweHus npu 0OHO8PEMEHHOM YUACIUU 20CYO0apcmea U 4a-
CMHO20 CeKMOopa Ha NApmMHepcKux Hadanax. Packpwieaiomes cnocobdul, no3eonsowue 20cyoapcmey
CIMUMYIUPOBAMb IMOM NPoYecc, NpueoOUMcs ps0 NpUMepo8 U3 NPaKmuku QyHKYUOHUPOBAHUs
Donoa pazeumus NPOMbIUIEHHOCMU, NPUBEOEHbL HEKOMOPble Pe3yIbmanmvl (PUHAHCUPOBAHUSL NPO-
yecca umnopmo3sameujerus. /lan npoeno3 6eposmHOCMHO20 CYeHapus pa3eumus cooblmuil, Haubo-
Jiee b1a2onpusmHbIX 0151 RPOOOIICEHUS NPOYEeCca UMNOPMOo3ameujerus 6 2a3oeol ompacau Poccuu
U COBEPUIEHCMBOBAHUSL MEMOO08 YNPABIeHUs UM. DKOHOMUUECKAs YelecooOpasHOCmb 3Mo20 60-
npoca 0OHO3HAYHA 8 CBA3U C HAYUOHANbHOU be3onacrHocmuvio. OOHaKo npobrema 603MOICHOCHU
3amewjenus UMNOPMHOU NpoOYKYUU OMeYeCmEeHHbIMU AHATI02AMU UMeem MHO20 dACNeKmos8 u
gKouaem 6 cebsi HeoOXOOUMOCMb 3aWUMbL BHYMPEHHE20 PbIHKA OM UHOCMPAHHOU KOHKYDEHYUU,
HeobXo00UMOCmb NOGLIUUEHUS YPOGHA Kaiecmea NpoOyKYuu OmedecmeeHHbIX Npeonpusimull, a
MAaKice CIOHCHOCHb 8bIX00A HA HOBbLE PLIHKU U MHO20€ Opy20e.

Oonotl u3z 3a0ay UMNOPMO3amMeweHUs ABNAEMC A CHUNCEHUE CKPbIMO20 UMNOPMA U 3A8UCUMO-
CMuU pOCCULICKO20 IKCNOPMA OM 3aKYNaemblx 3d pyoexscom KOMnoHenmos. 3ampazusaemcs 60npoc
0 Mecme U poau UHHOBAYUL 8 CO30AHUU KOHKYPEHMOCNOCOOHOCMU KAK HA 8HYMPEHHUX, MaK U Ha
gHewHux puvinkax. Llenv, nocmaenennas asmopamu 6 OGHHOM UCCIE008AHUU, — ONPEOENUMb OCHOG-
Hble noKazamenu UMNOPMo3ameweHus, NPOAHaIU3UPO8ams NOJHbII nepeueHb Memooos U nooxo-
008 07151 UX OOCMUIICEHUS U OYEHUMb UX PE3YTbMaAMUEHOCHb.

Accelerated technological development of domestic industries capable of competing with foreign
counterparts remains relevant in connection with the disappointed hopes for the lifting of sanctions.
Currently, a variety of programs and funding schemes designed to facilitate effective implementa-
tion of the import substitution strategy are being utilized in the Russian Federation involving the
simultaneous participation of the State and private sector on a partnership basis. The present re-
search discloses methods allowing the State to stimulate this process, provides several examples
from the practice of the Industrial Development Fund functioning and some funding results of the
import substitution process. The authors have also given the forecast of probable scenario concern-
ing future developments which are the most favorable for continuing the import substitution process
in Russia's gas sector and improving the process management methods. The economic feasibility of
this issue is unambiguous with regard to national security, but the problem of substituting the im-
ported goods with the locally produced analogues has many aspects and includes the need to pro-
tect the internal market from foreign competition and improve the quality of products offered by
domestic enterprises, as well as the complexity of entering new markets and much more.

One of the tasks of import substitution is the reduction in hidden import and the Russian export
dependence from components purchased abroad. The paper addresses the issue of the place and
role of innovations in creating competitiveness in both domestic and foreign markets. The paper is
aimed at determining the main targets for import substitution, analyzing the full list of methods for
and approaches to achieving the set indicators and assessing their efficiency.
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Bumsinue rpagoodpa3syiomiero By3a Ha jJeMorpaguueckyr curyanui B MoHoropoae (Influ-
ence of the Town-Forming Higher Education Institution on Demographic Situation in the
Monotown)

IIpobnema 3anamocmu HaceneHus, NPoPeccUuoHAIbHO-KEATUDUKAYUOHHbIE U MEePPUMOPUATD-
Hble OUCHPONOPYUU 8 NPEONIONHCEHUU U CNpOce HA paboyylo cuty 8 MoHoz2opooax Poccuu 6 nacmos-
Wee epems NPUOOpemalom cmpamecuyecKoe 3HaveHue ¢ MoYKU 3peHust YopMuposanus Heooxoou-
MO020 Koudecmea paboyell cuvl, obecneyusaioujell IKoHomuueckoe pasgumue npeonpusmuti OIK
8 MOHO2opoOax. be3 npunsamus pecynrupyrowux mep cumyayusi Ha pvlHKe mpyod 8 MOHO20POOax
Moxcem obocmpumuca 6 oaudxcavuiem 6yoyuem. Pewenue smotl npobiemvl 60 MHO2OM 803MONCHO
3a cyem COXpaHenus HeDONLUWUX 2pad00bPaA3YIOWUX 8Y308, KOMOpble AGNAIOMCA COYUATLHBIMU U
KYIbMYPHIMU YEHMPAMU 20POOd.

AHnanuzupyemcs enusHue HaAIUYUsL 2padooopazyIouULeco 8y3a 8 MOHO20Pooe Ha 0eMocpaAPuUUecKyo
cumyayuio u Gopmuposanue HeobXo0UMo20 KOIUYeCmea CHeyudiucmos 20po0CKo20 XO3AUCmed
MOHO20POO08 8 OCHOBHOM 3A CUem MECMHO20 HAceNeHUs, 00ecneyusanujeco IKOHOMUIecKoe pas-
sumue npeonpusimuti 060POHHO-NPOMBIUIEHHO20 KOMNIIEKCd. B nociednue namo iem memnsl cma-
PeHUs HaceleHUsi 8 MOHO20poOax Yomypmckou Pecnyoiuku 3nauumensHo omaudaromces: Habaooa-
emcst OMOJN0JCeHUe HaceleHusi 6 BomKuHcke u He3Hauumenbhble memnvl CIMApeHusi HACeNeHUs. 6
Inazose u Capanyne. Dmo 06ycnosneno mem, Yymo 6 8y3ax dMux 2o0po008 CHUNCAEMC KOIUYeCmE0
obyuarowuxcs no 6100xcemuol hopme 00yueHuUss U 0OOPOHHBIU 3aKA3 NPAKMUYECKU He NPOosesien-
csl — OaHHAs NOJUMUKA NPOBOYUPYEm «HeB8038PAMHYI0 06pazoeamenvhyio muepayuioy. I1ooobnas
CUmyayust Modcem npusecmu 8 Heoaiekom Oyoyuem K Omcymcmeuro Heobxo0umozo Koauiecmea
pabouetl cuibl, CyWecmeeHHo 0SPAHUIUBAIOWeM) BbLINONIHEHUE 20CYOAPCMBEHHOU NPOSPAMMbL KOM-
NJIEKCHO20 PA38UMUsL MOHO2OPOOO8.

Employment problem, vocational and territorial disproportions in supply and demand for labor
force in monotowns of Russia get a strategic importance in forming the necessary quantity of work-
ers that will provide the economic development of defense industry enterprises in monotowns. In the
nearest future without regulatory measures the labor market situation can become worse. The solu-
tion of this problem is in many respects possible due to preservation of small town-forming higher
education institutions which are the social and cultural centers of the towns.

The paper analyses the influence of existence of town-forming higher education institution in
monotown on demographic situation and on obtaining the necessary number of qualified specialists
of municipal economy mainly from the local population that will provide the economic development
of defense industry enterprises in monotowns. For the last five years the aging rates in monotowns
of the Udmurt republic considerably differ: we can observe the rejuvenation of the population of
Votkinsk and slight aging rates in Glazov and Sarapul. It is caused by the fact that in higher educa-



tion institutions of these towns the number of students of the full-time education of budgetary
branch has dramatically decreased and the defense order practically has no place — this policy
provokes “irretrievable educational migration”. In the nearest future this situation will bring the
lack of the necessary quantity of qualified specialists that will limit the implementation of the state
program of integrated development of monotowns.

KawueBble cJioBa: MOHOTOPOJ, Tpagoo0pa3yIoNIUil BY3, TPYIOBBIC PECYpCHI, MPEATPHUITUS
o6opoHHO-TIpoMbITIuIeHHOT0 Komruiekca (OI1K).

Keywords: monotown, city-forming university, employment resources, enterprises of the mili-
tary-industrial complex.
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Pa3BuTHe MeTOAMKH yNpaBjieHUs 00beKTAMM KYJbTYPHO-UCTOPHYECKOT0 HAacJIeAus (HA MpHU-
Mepe Yamyprckoil Pecnyosiukn) (Development of Method for Control of Historic Cultural
Heritage Objects (the example of the Udmurt Republic))

B nacmoswee epemsa 8 3KOHOMUYECKOU HAYKe HeOOCMAMOYHO UCCIe008aAHUL, NOCEAUCHHBIX
PA3BUMUIO MEeMOOO0N0SUYECKUX OCHO8 IPpekmusrHo2o ynpasieHus peKoHCmpyKyuel 00beKmos
KYIbMYPHO-UCMOPUYECKO20 3HAYEHUS.

Paccmampusaromes éonpocwl noswviwenus sgpgexmusnocmu ynpasieHus 00beKmamu Kyasmyp-
HO-UCmMopu4ecko2o Hacieous na meppumopuu Yomypmcxou Pecnyonuxu. Paspabomana mooens
cunmesa 2eoUHpOPMayUoHHbIX cucmem u geb-nopmaia «O0veKmvl Ky1bmypHo2o Hacaeous Yo-
mMypmuuwy. 9ma mooenb YAPasieHUus umeem 8a)cHoe 3HayeHue O/ COXPAHeHUsl, NONyiapuzayuy u
UCNONIL3068aHUA 0OBEKMO8 KYIbMYPHO20 HACTEOUs.

Axmyanvnocms memuvl UCCIE008AHUSL OOBACHAEMCA NOMEHYUATLHOU NPUBTEKAMENbHOCMbIO De-
2UOHA 8 paspe3e KYIbMYpPHO-NO3HABAMENbHO20 MYPUMA, 8KIAOA Pecypcos 6 YCMOoUuuugoe paseu-
mue pecuona. Kpome mozo, coxpanenue 00bekmos KyibmypHo2o HACIeO0Usl AGIAemCsl 8ANCHOU NPO-
O11emotl cospemeHHOCmU 668U0Y He0OX0OUMOCIU 00Wecmsea 6 nepeoaye UCMOopUll, Kyibmypsl U YeH-
Hocmetl 0yOywum nokoaeHusam. Llenv uccredosanus — pazpabomra memooon02udeckoll 0CHO8bl
appexmusnoco ynpasnenus o6vekmamu KyJabmMypPHO-UCOPUYECKO20 HACAeOUsl C NpusileyeHuem
COBPEMEHHBIX UHDOPMAYUOHHBIX MEXHOTIOULL.

Ilpeomemom oannoco uccnedosanus AGNAIOMCA OP2AHU3AYUOHHbIE, MemoouyecKue, npaKkmuye-
cKUe, meopemuiecKkue U mexHoai02uyecKue acneKkmsl, Cs3aHHble ¢ Ynpagienuem o0bekmamu Kyib-
MYPHO-UCMOPULECKO20 HACleous Ha meppumopuu Yomypmcxou Pecnyonuxu.

Teopemuueckyto u MemoooI02UYECKYIO OCHOBY CIAMbU COCMABUNU NOLONCEHUS. KIACCULEeCKOL
9KOHOMUYECKOU meopuu, paspabomku omedecmeeHHbIX U 3apyOedCHbIX YYeHbIX 8 001acmu npo-
EeKMHO20 MeHeONCMeHmMA, YNPAGIeHUsS UHBECMUYUIMU, YNPABIeHUS 2PA00CMPOUMENbCMBEOM, UHBe-
CMUYUOHHO-CIMPOUMENbHBIM KOMIIEKCOM, UHpOopMamu3ayuell ynpasienyecKkoll 0esimeabHOCmu.

B pabome ucnonvzosanuce cmamucmuyeckue OaumHvle, uHpopmayuonuas 6asa cemu Humep-
Hem, OaHHble CMAMUCMUYECKO20 Y4emd U OMYemHOCMU OMOeNbHbIX CMPOUMENbHbIX Npeonpu-
Amuil; OaHHble, NOIY4YeHHble A8MOPAMU 8 X00e COOCMEEHHbIX UCCIEeO08AHUII.

Obocnosanue u paspabomra noI0HCeHUti OAGHHOL CIMamvU CMPOULOCH HA NPUHYUNAX KOMNJIEKC-
HO20 U CUCMEMHO20 NOOX0008 C UCNOb30BAHUEM IKOHOMUKO-CIamucmuiecko2o annapama. Teo-
pemudecKkue ucciedo8anus NPOBeoeHvl ¢ UCNONb308AHUEM MEMOO08 CPABHEHUs U 0000w eHUs, aHa-
JU3a U cuHmesa, Mmemooa Kiaccuurayuu, Memooa 3KCNepmusbix OYeHoK.



IIpakmuyeckas 3HAUUMOCIb UCCIE008AHUS 3AKIIOYACTCS 8 MOM, YMO NPEONIONCEHHASE MEeMOOU-
Ka ynpagnieHus 00beKkmamu KyJIbMypHO-UCIOPUYECKO20 HACAeOUsi Modcem Obimb peanu308aHd 6
2PAdoCmpouUmenbHOU 0estmeIbHOCMU Ha Pe2UOHATIbHOM U MYHUYUNATILHOM YPOGHSIX.

In present time there are insufficient researches in economic science devoted to the development
of the methodological foundations of effective control for reconstruction of historic cultural impor-
tant objects.

The paper considers the issues of improving the control of cultural and historical heritage ob-
Jjects on the territory of the Udmurt Republic. The model of synthesis of geo-informational systems
and of the web-portal « Udmurt objects of cultural heritage» has been developed. Such a model has
the significant importance for preservation, promotion and usage of cultural heritage objects.

The research topic timeliness is explained by the potential region attractiveness in the context of
culture-educational tourism, and contribution of resources to the strong development of the region.
Moreover, preservation of cultural heritage objects is an important current problem with account
of the society need to transfer the history, culture and values to future generations. The research
purpose is the development of methodological foundations for the effective control of historic cul-
tural heritage objects by applying the modern information technologies. The subject of this re-
search are organizational, methodological, practical, theoretical and technological aspects related
to the control of historic cultural heritage objects on the territory of the Udmurt Republic.

The theoretical and methodological fundamentals of the paper are the concepts of the classical
economic theory, developments of domestic and foreign scientists in the field of project management,
investment management, management of urban development, investment and construction complex;
and informatization of management activities.

The work used statistical data, the information base of the Internet, statistical records and reporting
of individual construction companies, data obtained by the authors during their own research.

The substantiation and development of the paper statements were based on the principles of inte-
grated and systemic approaches using the economic and statistical apparatus. Theoretical researches
were realized by using methods of comparison and generalization, analysis and synthesis, method of
classification and method of expert evaluation.

The practical significance of the research is that the proposed method for control of culture-
historical objects can be realized in urban planning at the regional and municipal levels.

KawueBble cjioBa: KyJIbTYpHOE HAcJeIUue, 00ObEKThI HACIEAHS, TCOMH(DOPMAIHOHHBIC CUCTEMBI,
yTpaBJieHuEe 00bEKTaMH KyJIbTYPHOTO HACIIEAHS, METOANKA YIIPABIICHHS.

Keywords: cultural heritage, heritage objects, geo-informational systems, control of cultural
heritage objects, control method.

YK 338.12
DOI 10.22213/2413-1172-2017-3-91-95

T. A. bepkymosa, KaHOUAT YKOHOMHUYECKUX HAyK, AOLEHT, CapamynbCKuil MOJTUTEXHUUECKUI

uHCTUTYT (bumuan) VbkI'TY umenn M. T. Kanamuukosa (7. 4. Berkutova, PhD in Economics, As-
sociate Professor, Sarapul Polytechnic Institute (branch) of Kalashnikov ISTU)
Pa3BuTHe pbIHKA HHKMHHPHUHIOBBIX YCJIYr Kak (aKTOp HHTEeHCH(UKAIMH TMPOIECCOB
AuBepcUu(PUKANMU NPeANPUATHI 000POHHO-TIPOMBINIJIEHHOT0 KOMIUIeKca Yamyprckou Pec-
nyouanku (Development of the Market of Engineering Services As a Factor of Intensification
of the Processes of Diversification of Enterprises of the Defense Industrial Complex of the
Udmurt Republic)

ObocHosana axmyaibHOCMb pa3eumMus NPOYeccos8 ousepcupurayuy npeonpusmuil. 000POHHO-
NPOMbBIULEHHO20 KoMnaekca Poccuu 6 ycnosusx eoenno-epadxcoanckou unmeepayuu. Ilpusedenvi
pesyavmamsl anaausa oepuHuyuil 8 obracmu ougepcugpurayuu, nPeocmasieHo asmopcKoe onpe-
Oellenue ougepcupurayuu npeonpusmuil 060POHHO-NPOMBIULIEHHO20 KOMNIEKCA, CHOPMYTUPOBAH-
Hoe ¢ yuemom yesel npeOnpusimuill OAHHOU 2pynnvl. obecneueHue 060pOHOCNOCOOHOCMU 20CY0ap-
Ccmea, UHHOBAYUOHHOE IKOHOMUYECKOe paszsumue, o0bOecneueHue COYUaIbHOU CMAOUIbHOCMU.



Obocnosano pazeumue polHKA UHICUHUPUHSOBLIX YCIYe ¢ NO3UYUU (HOPMUPOBAHUs MeXHOTocuYe-
CKO20 NOMEHYUANA NPOMBIULCHHBIX NPEONPUAMULL, PACCMOMPENbl PaKmopwvl U NPeoOnoCchbLIKU, CNo-
cobcmeyrowue pazeumuro ousepcupurayuu npeonpusimuil. 000POHHO-NPOMbIULIEHHO20 KOMNIEKCA
Yomypmckoii Pecnybnuku Ha ocHo8e pazeumus pblHKA UHICUHUPUH2O8bIX Ycaye. Hlcciedosano no-
HAMUE UHICUHUPUHRA, ONpedeieHbl OCHOBHbIE Ce2MeHmbl NPOMbIULIEHHbIX NPeOnpusmuil — nompe-
bumeneti UHICUHUPUH2OBBIX YCIV2, A MAKIHCE MUNbl OP2AHU3AYUL, 8bICTIYNAIOWUX NPOU3BOOUMENS-
MU UHICUHUPUH2OBbIX YCye. Bvisgnen cocmas ocHo8Hbix nompebumenetll u npouzsooumenetl uH-
HCUHUPUH2OBBIX YCILye HA pbiHKe Yomypmckou Pecnybnuku u Oausnexcawux pe2uonos, npeonodxce-
Hbl HANPAagieHUus QopMuUposanuss mexnonrocuveckoeo nomenyuana npeonpusmuti OIIK ¢ yuemom
Hayuuwlx wkol u paspabomox @I'HBOY BO «Hbicesckuil 20cyoapcmeentblii meXHU4ecKull yHueep-
cumem umenu M. T. Karawnuxosa» u co30aHH020 Ha €20 O6a3e UHICUHUPUHL0B020 YEeHMPA.

The paper considers the urgency of development of the processes of diversification of enterprises
of the defense industrial complex of Russia in conditions of civil and military integration. The re-
sults are given for the analysis of definitions of diversification, the author's definition is presented
for diversification of enterprises of the defense industrial complex, in accordance with the objec-
tives of the companies in the group: ensuring the defense of the state, innovative economic devel-
opment and social stability. The paper justifies the development of the market of engineering ser-
vices in terms of formation of technological potential of industrial enterprises, it considers the fac-
tors and assumptions contributing to the development of diversification enterprises of the military-
industrial complex of the Udmurt Republic on the basis of the development of the market of engi-
neering services. The concept of engineering is investigated, the main segments of the industrial en-
terprises (consumers of engineering services) and types of organizations manufacturing the engi-
neering services are identified. Groups of the main consumers and producers of engineering ser-
vices in the market of the Udmurt Republic and neighboring regions are revealed. The directions of
formation of technological potential of defense industry enterprises with account of scientific
schools and developments of FSBEI HE "Kalashnikov Izhevsk State Technical University” and the
engineering center established on its basis are proposed.

KawueBble ciioBa: mpeanpusTHe 000POHHO-TIPOMBIIIICHHOTO KOMIUIEKCA, THBEPCHU(HUKAIINS,
BOCHHO-TPaX/IaHCKasi MHTETPALNs, PHIHOK HHXKUHUPUHTOBBIX YCIIYT, TEXHOJIOTUYCCKUN TOTCHITHAIT
MPEIIPUSTHSL.

Keywords: enterprise of defense industrial complex, diversification, military and civil integra-
tion, market of engineering services, technological capacity of the enterprise.
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IIpoaBu:keHne M KaapoOBbIN NOTEeHHHMAJ HWHHOBAUMii B cdepe 000pPOHHO-IPOMBIIIJICHHOIO
komiIuiekca (Promotion and Human Resources of Innovations in Defense Industrial Complex)

Hannas cmamuvs nocésujeHa OCHOBHbIM NPOOIEMAM CO30AHUSA U NPOOBUINCEHUS UHHOBAYUL HA
npeonpusmusax 060poHHO-NPOMbLULEHHO20 Komnaekca 6 Poccutickoti @edepayuu. B cmamve pac-
cMompensl maxKue NOHAMuUs, KaK «KOMMEPYUANIU3ayus UHHOBAYULLY U «UHHOBAYUOHHAS Oesimelb-
HOCMbY» 8 OMHOWEHUY NPeONPUAMUL 80€HHO-NPOMBIULIEHHO20 KOMNIeKcd. Taxdce onucwi8aomcs
cmaouu UHHOBAYUOHHO20 npoyecca Ha npeonpusamusx BIIK ¢ oanvhetiwenl ux pazdouexoi na sma-
nul, opmbl KOMMEPYUATUZAYUY UHHOBAYUU U BUObI UHHOBAYUOHHBIX NPOOYKMOS. AKmyanbHocmy
pabomul 3aKIOUAEMCS 8 MOM, YMO HA COBPEMEHHOM 3Mane pazeumus co30aHue U KOMMepYUanu-
3ayus UHHOBAYUU AGNAEMCA OOHUM U3 NPUOPUMEMHBIX HANPAGIEHUT 05 NPEONnPUAMULL 0O0OPOHHOT
cghepvl, max Kax oanHvle npoyeccvl 6YOym cnocob6cmeosams CO30aHUI0 OONOIHUMENLHO20 UCTNOY-
HUKA 00X00a U CHUMHCEHUIO 3A8UCUMOCTU OM 20CYO0apCmMBEenH020 000POHHO20 3aKA3A.

This paper is devoted to the main problems of creating and promoting innovations at enterprises
of the defense industry in the Russian Federation. In the paper such concepts as "commercialization
of innovations" and "innovative activity" in relation to enterprises of the military industrial complex



are considered. Also, the stages of the innovation process at enterprises of the military industrial
complex are described with their further breakdown into stages, forms of commercialization of in-
novations and types of innovative products. The urgency of the work lies in the fact that at the pre-
sent stage of development the creation and commercialization of innovations is one of the priority
areas for defense enterprises, since these processes will help create an additional source of income
and reduce the dependence on the state defense order.

KiroueBble cjI0Ba: WHHOBAIWS, KOMMEpPIHMAIW3AINUS WHHOBAIWN, BOCHHO-IPOMBIILICHHBINA
KOMILIEKC, HHHOBAIIMOHHBIH MOTEHIMAJ, HHHOBAIIMOHHAS JICATEIIbHOCTb.

Keywords: innovation, commercialization of innovations, military industrial complex, innova-
tive potential, innovative activity.
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C. H. @upcosa, xanaunatr skoHomuueckux Hayk, VDk['TY umenn M. T. Kanamnuxosa
(S. N. Firsova, PhD in Economics, Kalashnikov ISTU)

T. A. Mewepsxkosa, cryaentka, UWxI['TY umenn M. T. KanamuuxoBa 7. A. Meshcheryakova,
Student, Kalashnikov ISTU ()

CoBpemMeHHOE pa3BUTHE MIIOTEYHOro crpaxoBanusa B Poccmiickoit ®@enepanun (Modern De-
velopment of Mortgage Insurance in the Russian Federation)

Paccmampusaemca cocmosnue pvinka unomeuno2o cmpaxosanus 8 Poccutickoui @edepayuu Ha co-
8PEMEHHOM dmane, e2o OUHAMUKA U (pakmopwl, coepocusarouue e2o pazeumue. B kauecmee obvekma
UCCe008aHUST BbICIYNAIOM YYACMHUKU UNOMEYHO20 CMPAX08aHUs, d UMEHHO CMpaxogvle KOMNAHUU,
Kpeoumopbl U 3aeMuuku. Aemopamu cmamou UCNONL3VIOMCA AHATUMUYECKUe, CMamucmudecKue
U KOppenAYUOHHbIE MOOENU U MemOoObl UCCIe008aHUs. B pamkax Hanucanus cmamou UMEIOMCcsl CCOLIKU
Ha HOPpMAamMueHO-Npasosyio 6asy, OaHHble 20CYOaPCMEEHHOU CILYHCObL CIMAMUCMUKY, OAHHblE PetimuHt-
208bIX azeHmcmes. Aemopamu onpeoensiomcs: OCHO8Hble NPoOeMbl 8 PAMKAX UNOMEYHO20 CIMpaxosa-
HUS, NPeoiazaomcs HanpasieHus pazeumust U MOOEpHU3aYUU OAHHO20 HANPAGIEHUS.

This paper examines the state of the mortgage insurance market in the Russian Federation at the
present stage, its dynamics and factors that impede its development. As an object of research, mort-
gage insurance participants, namely insurance companies, creditors and borrowers, act. The au-
thors of the paper use analytical, statistical and correlation models and methods of investigation.
As part of the paper, there are references to the legal framework, data from the State Statistics Ser-
vice, and rating agency data. The authors identify the main problems within the framework of mort-
gage insurance, and propose activities for the development and modernization of this direction.

KiroueBble cjioBa: CTpaxoBOM PHIHOK, CTPaXOBaHUE, UMOTEKA, UTIOTEYHOE CTPAXOBAHHE, CTPa-
XOBBIC KOMIIAaHUU, OAHKHU.

Keywords: insurance market, insurance, mortgage, mortgage insurance, insurance companies,
banks.
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JI. C. babvinuna, nOKTOp 3KOHOMHYEeCKHMX Hayk, POY wummenu I'. B. IlnexanoBa, Mockpa
(L. S. Babynina, DSc in Economics, Plekhanov Russian University of Economics, Moscow)

A. A. Baxpywes, YOY BIIO «Boctouno-EBpomnetickuit uHCTUTYT», VkeBck (A. A. Vakhrushev,
East European Institute, Izhevsk)

IBoonust noHATHA 3P exTBHOCTL? (Evolution of the Concept “Efficiency”)

Ha ocnoge ananuza cemanmuueckux nOHAMul u 0600ujeHus uccied08anuil npooaemvl 3¢ gex-
MUBHOCMU PACCMOMPEHBL OCHOBHbLE 3MANbL PA3GUMUST NOHAMUS «IhexmusHocmvy. B konmex-
cme npedcmasneHull 0 OOMUHUPYIOWUX (pakmopax 3(GekmusHocmu 0peaHu3AyUOHHOU CUCTEMbL
paccmompensl udeu npedcmagumenetl 3anaoHOl U POCCUTICKOU HAYUHBIX WKO ynpasienus. H3no-



JHCEHO aBMOPCKOe NOHUManue ooueti 3PHeKkmueHoCmu ¢ MOUKU 3PeHUsl BHEWHUX U 6HYMPEHHUX
@akmopoe Kak cocmosanue OpeaHuU3AYUOHHOU CUCTNEMbl, KOMOpoe Modcenm Oblmb OYeHEeHO 8 KOH-
Kpemuoe 8pemMsi ¢ NOMOWbIO PA3TUYHBIX KpUmepues, Ompadicaouux SKOHOMU4eCKUll U COYUAIbHbLI
noaesHuvle pezynomamol. Ilpu smom ymeepacoaemces, umo oowasn s¢hghexmusHocms modxcem Ovimy
obecneuenHa MoIbKO Npu OOCMUNCEHUU 8HeuHell U HympenHell dggexmusnocmu. I nasHvimu Kpu-
mepusamMU 6HeuwHel ppekmusHocmu AGIAIOMCA A0ANMUBHOCIb, 2UOKOCb U KOHKYPEHMOCHOCo0-
HOCMb, 6HYMPEHHel — UHHOBAYUOHHOCHb, ONEPAMUBHOCTb, IKOHOMUUHOCb U OP2AHUZ08AHHOCHIDb.

Based on the analysis of semantic concepts and generalization of research on the problem of ef-
ficiency, the paper considers the main stages in the development of the concept of "efficiency”. In
the context of ideas about the dominant factors in the effectiveness of the organizational system, the
ideas of representatives of Western and Russian scientific schools of management are considered.
The author's understanding of overall efficiency from the point of view of external and internal fac-
tors is stated as a state of the organizational system that can be evaluated at a particular time by
means of various criteria reflecting economic and social benefits. It is stated that overall efficiency
can be ensured only when external and internal effectiveness is achieved. The main criteria for the
external efficiency are adaptability, flexibility and competitiveness; for the internal one - innova-
tion, operational efficiency, economy and organization.

KiroueBble ciioBa: 3h(heKTHBHOCTD, pe3yIbTaTUBHOCTD, 00Iast, BHEIIHSsA, BHYTPEHHAS Y dek-
TUBHOCTH, KpUTEPUHU A(H(PEKTUBHOCTH, aJaITHBHOCTh, THOKOCTh, KOHKYPEHTOCITIOCOOHOCTh, WHHO-
BAI[MOHHOCTh, OTIEPATUBHOCTh, 3KOHOMUYHOCTH, OPIaHU30BAaHHOCTb.

Keywords: efficiency, effectiveness, general, external, internal effectiveness, efficiency criteria,
adaptability, flexibility, competitiveness, innovativeness, operational efficiency, cost effectiveness,
organization.
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B. B. 3acpebun, maructpanr, UxI'TY umenn M. T. Kanamnukosa (V. V. Zagrebin, Master’s

Degree Student, Kalashnikov ISTU)
Mojaesib MHOTOKPUTEPHAJIBHOIO0 AHAJIHM3A COCTOAHHUSA HHQPPACTPYKTYPBI KeJIE3HOA0POKHOH
JUHUH HA JTane MHUIHANHMHN MPOEKTAa BBHICOKOCKOPOCTHON KeJIe3HOT0POKHONH MAruCTpaIu
(Model of the Multi-Criteria Analysis of the Infrastructure of the Railway Line at the Stage of
Initiation of the Project of High-Speed Railway)

Ipeonazaemces mooenv aHanu3a meKyuje2o COCMosIHUsL CyWeCmeayoweli UHQpacmpyKmypbl sHceies-
HOOOPOJCHOU MASUCMPATU C Yeablo NOCe0yIouje20 NPUHAMUS OpeAHU3AYUOHHO-MEXHUYECKUX pele-
HULL Ha Ymane UHUYUAYUU NPOEKMA BbICOKOCKOPOCMHOU JiCeNe3H000pOd#CHOU Mazucmpanu. Onucvléa-
FOMCS BO3MOMNCHBIE COBPEMEHHbBLE CNOCODbL PeaU3AYUL BbICOKOCKOPOCHHO20 COODWEHUSL U UX OMIUYUSL
8 NPOEKMHLIX U OP2AHU3AYUOHHBIX peutenusx. [Ipedcmasnenvl 0OCHOBHbIE dNeMeHmbl UHPPACMPYKNTY-
Dbl HCENEZHOOOPOHCHOU MASUCMPATU, OMOETLHO 8blOENIeHbl PaKmopbl, GuUAOWUE HA YBeaudeHue CKo-
pocmu 0gudicenust. Tlpedcmasnena MemoouKka aHanusa, Smansi U noc1e008amelbHOCHb €20 npogede-
HUSL, NPUHYUN ONpeoesieHust 00bEKMo8 aHaNU3d, 803MONCHbIE CHOCODLL cOOpa OAHHBIX NO 0OBEKMAM
aHanusa, nepeueHb OMpAacieeblx 2eOUHPOPMAYUOHHBIX U ABMOMAMUSUPOBAHHBIX cucmem coopa u 0o-
Pabomku onepamusHou UHopmayuy no mexKyujemy COCMOSHUIX UHGPACMPYKMYpbl U dKCHLYamayu-
OHHOU pabome, MemoouKka oopabomxu, 060dOueHUs, CUCEeMAMU3AYUL NOTYYEHHbIX OaHHBIX O NO-
cnedyroujeeo ananusa. Paspaboman obwuii aneopumm KOMNIEKCHOLO AHANU3A MEXHUYECKUX U IKC-
NIYAMAYUOHHBIX NAPAMEMPO8 MASUCMPATU 8 8UOe NOCIe008AMENbHOU DIOK-cXeMbl. J{anHas Mooenb
aKmyanbHa npu NPOBeOeHUU AHATU3A COCMOSIHUS UHPACMPYKMYPbL OJIs 6CeX CYUECMBYIOUWUX Jcenes-
HOOOPOJICHbIX  MASUCMPATbHBIX TUHULL Ha meppumopuu Poccuu npu 6vlbope onmumanbHuix
U 3)PeKMUBHbIX NPOESKMHBIX PEUEeHUll COBMECIHO C YIKOHOMUYECKUM 0DOCHOBAHUEM 8 npoyecce pas-
PabomKu KOMIIAEKCHbIX MEPONPUSIMULL NO 6HEOPEHUIO 8bICOKOCKOPOCHHO20 COOOUJCHUS.

This work proposes a model of analysis of the current state of the existing infrastructure of the
railway with a view to subsequent adoption of organizational and technical solutions at the stage of



initiation of the project of high-speed railway. The modern methods of implementation of high
speed communications and their difference in project and organizational decisions are described.
The principal elements of the infrastructure of the railway are presented, the factors influencing the
increased movement speed are individually revealed. The paper presents the method for analysis,
stages and sequence of its implementation, definition of the principle objects of the analysis, possi-
ble data collection methods on objects of the analysis, a list of sectoral GIS and automated systems
of collecting and processing operational information on the current state of infrastructure and op-
erational work, and methods of processing, generalization, systematization of findings for further
analysis. The general algorithm of the complex analysis of technical and operational parameters of
the pipeline in the form of a sequential flowchart is developed. This model is relevant when analyz-
ing the state of infrastructure for all existing railway lines on the territory of Russia in the selection
of optimal and effective design solutions, together with economic justification in the process of de-
veloping complex measures on introduction of high-speed messages.

KawueBble cjioBa: METO/IMKA aHAJIN3a, STAllbl aHAJIKM3a, JIEMEHTBI HHPPACTPYKTYPbhI, OOBEKTHI
aHanm3a, 0opaboTka nHpopMaIyH, TeOnH(HOPMAITHOHHBIE CHCTEMBI, aJITOPUTM aHAIN3A.

Keywords: method of analysis, stages of analysis, elements of infrastructure, objects of analysis,
information processing, geographic information systems, algorithm of analysis.
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B. A. Kynukoe, nokrop texundeckux Hayk, VDKI'TY umenn M. T. Kanamnukosa (V. 4. Kulikov,
DSc in Engineering, Kalashnikov ISTU)

U. JI. Oxunvkos, acupant, VxI'TY umenn M. T. Kanamnukosa (I. L. Okhilkov, Post-graduate,
Kalashnikov ISTU)
Onpenenenue 3aBUCMMOCTH TeMIIEPATYPhI U TEIVIOBOr0 MOTOKA B TOYKe OT O0LIMX TeIJIono-
Tepb Temaorpacceol ()Evaluation of the Dependence of the Value of Heat Flux and Tempera-
ture on Heat Losses of the Heating Main

CHuodicenue nomeps menia 6 npoyecce e20 00CmasKu 00 nompebumens no mpyoonpogooam A6-
JIIemcsl 8adcHetiueli 3a0adeli meniocHabxcarowux opeanuzayui. Pesynemamol pewenus smoi 3a-
0auu OKA3bIBAIOM cepbesHoe ausanue Ha popmuposanue mapuga Ha meno. Llenv oannotl pabomul —
npogeoeHnue Uccie008aHus 3a8UCUMOCIMU 3HAYEHUL MEeNna108020 NOMOKA 08YXMpYOHOU Menio8ou
cemu KaHAIbHOU NPOKIAOKU NpU Npoae2aHuu nooawoujell u 0opamuol mpyovl 6 00HOM dcene3oe-
MOHHOM Kopobe om Kauecmea menaousonsiyuu. OCHOBHAS Udest Memooa COCMOoum 8 mom, 4mo me-
NJI060U NOMOK Om mpyOdonpo8ooa HanNpamyio 3a8UCUn Om memnepamypsl npomexarujeli HeUuoko-
CMU-MenioHOCUMens, KOMopas MOdiCem CUUMamovcs U36eCmMHOU, Gopmbl U 2eoMempuieckux pas-
Mep0o8 KOHCMPYKYUU U, YO HEMAN08AHNCHO, OM Kadecmed U30IuUpyrouux mamepuanos. Muvimu
co8amu, npu yXyoueHuu Kavecmea usoiAyuYU meniogou NoOmokK, C80UCMBEHHbIU UCHPABHOU KOH-
cmpyKyuu, 6yoem Heus0eNHCHO UBMEHAMbCA, YMo U NO360JUM 8 pe3ylbmame NpuMeHeHuss npeoio-
HCEHHO20 Memooa Npoeooums ayoum meniompaccsl. Bvigoowvl u 3asucumocmu, npedcmasieHuble
8 OaHHOU cmambve, OCHOBbIBAIOMC HA NPOGEOEHUU CMAMUYECKO20 MeNn108020 MOOeIUPOBAHUs
6 mamemamudeckom nakeme ANSYS 17.1. B pamxax uccredosanusi onpeoensiemcs 3a8UcUMoCcmy
memnepamyp u menjiogo20 NOmoKd 8 mouke om OOWuUx nomepvb Meniompaccvl 8 ammocgepy.
Peszynomameul, nonyuennvie 6 0annom uccieoo8anuu, Mo2ym Ovlmsb UCNOIb308AHbL OISl NPOBEOEHUS
ayouma menyiompacc 3a cuem uzmMepeHuss menio@u3uULecKux GeUdUH OKPYICarnuie2o spyHma.

Reduction of heat losses in the process of its delivery to the consumer through pipelines is the
most important task of heat supply organizations, the results of which have a serious impact on the
formation of the heat tariff. The purpose of this work is to study the dependence of the heat flow



values of a two-pipe heat network of a channel gasket when the supply and return pipes run in a
single reinforced concrete box against the quality of thermal insulation. The main idea of the
method is that the heat flow from the pipeline directly depends on the temperature of the flowing
heat transfer fluid, which can be considered known, the shape and geometric dimensions of the
structure and, importantly, on the quality of the insulating materials. In other words, if the quality
of insulation worsens, the heat flow inherent in an efficient design will inevitably change, which will
make it possible, as a result of applying the proposed method, to audit the heating main. The con-
clusions and relationships presented in this paper are based on static thermal modeling in the
mathematical package ANSYS 17.1. In the study, the temperature and heat flux at the point are de-
termined as a function of the total heat transfer to the atmosphere. The results obtained in this paper
can be used to audit heating mains by measuring the thermophysical values of the surrounding tube.

KawueBble c10Ba: U30JIA1Us, TSIDIOOOMEH, TEIJIOBOE T0JIE, TETNIOBOM MOTOK, MATEMaTHYECKOE
MOJICTTUPOBAHUE, TPAHUYHBIC YCIIOBUSI.

Keywords: insulation, heat transport, heat transfer, thermal field, heat flow, mathematical mod-
eling, boundary conditions.

YK 621.314
DOI 10.22213/2413-1172-2017-3-114-117

H. U. 3aiiyes, maructpant, xkI'TY umenu M. T. Kanamnukosa (1. 1. Zaytsev, Master’s Degree
Student, Kalashnikov ISTU)

B. H. Caxmepes, kanaunatr TeXxHuueckux Hayk, qoueHT, MxI'TY umenun M. T. Kanamnukosa
(V. N. Syakterev, PhD in Engineering, Associate Professor, Kalashnikov ISTU)

B. B. Cakmepesa, kKanauaaT TEXHUYECKUX HaykK, noueHT, VxI'TY umenn M. T. Kanamnukosa

(V. V. Syaktereva, PhD in Engineering, Associate Professor, Kalashnikov ISTU)
Pa3paGoTka Moje/in U MCCJIeJOBAHUE MaKeTa AKTHBHOIO BBHINPAMUTESI HANPSKEHUs B CO-
CTaBe YacTOTHLIX NMpeoldpa3oBaTesiedl CHCTEM YHEProCHAOKEHNUSI MOTPYKHBIX 3JIEKTPOJABUIa-
Teseii (Development of a Model and Research of Active Voltage Rectifier Prototype as a Part
of Frequency Converters of Submersible Electric Motor Power Supply Systems)

Paccmompen 6onpoc o Heobxooumocmu noguvlierus Kavecmea nompeoasiemMoul 31eKmposHepeul
Ha HepmaAnvlx Mecmopodcoenusx. Ommeuen 00uH U3z Haubonee 3PpeKmusHbIX Memooos nosvluie-
HUs Ka4yecmea 31eKmMposIHepeUut — aKmugHbulil 8binpamumens Hanpsaxcenus. [Ipeocmasnena mooens
AKMUBHO20 BbINPAMUMENS, U ONUCAH NPUHYUn ee pabomovl. Mccredosana paboma maxkema aKkmue-
HO20 8bINPAMUMEIIS, HASPYIHCEHHO20 HA YaACMOmMHblU npeobpazosamens. lIpugsedenvl ocyunioepam-
Mbl MOKO8 U HANPANCEHUL NPU HASPY3Ke 8bINpAMUmes Ha npeobpazoeamenv 4acmomsl, a maKice
npugedenvl xapakmepucmuku makema. I1loKa3anHo 6nusHUe UCKANCEHHOU U HeCUMMEMPUYHOU Nu-
marowjeti cemu Ha napamempsl nNompeousemMo20 moka geinpamumens. 1lpeonodcensvt memoosl KOM-
neHcayuy GIUAHUSL UCKANCEHULI cemu HA Kayecmeo pabomvl akmusHozo evinpamumend. Ilpedcmas-
JIeHbl CPABHUMENbHbLE XAPAKMEPUCTUKU BLINPAMUMENS NPU pabome ¢ KOMNEHCAMOPOM UCKANCEHULL.

The problem related to necessity to improve the quality of consumed electric power at oil fields
is examined. One of the most efficient methods of electric power quality improvement - active volt-
age rectifier — is noted. The active rectifier model is presented and its operating principle is de-
scribed. The operation of the active rectifier model loaded for frequency converter is investigated.
The current and voltage oscillograms with a rectifier loaded for frequency converter, as well as
model characteristics are presented. Influence of the deformed and unbalanced supply net on pa-
rameters of the current consumed by the rectifier is shown. Methods for compensation of the supply
net voltage distortion influence on the active rectifier operation quality are proposed. Comparative
characteristics of the rectifier operation when working with a correcting device are presented.

KaoueBble c10Ba: aKTUBHBIN BBIIPSIMUTENb HAPSHKEHHS, YACTOTHBIM IpeoOpa3oBaTelb, Kadye-
CTBO DJICKTPOIHEPTUH, SHEpPTreTHIecKas Y3P(HEKTUBHOCTD.

Keywords: active voltage rectifier, frequency converter, electricity quality, energy efficiency.
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CpaBHHTeIbHASI OLIEHKA METO0B PeaTu3alui IHPOKOMOJIOCHOI CHCTEMBI CBSI3H B J[eKaAMeT-
poBoM auanasoHe paauoBoiH (Comparative Estimation of Methods for Realization of Wide
Band Communication Network in the Short Wave Range of Radio Waves)

Bvinonnen ananusz eapuanmos noCmMpoeHus WUPOKONOJIOCHbIX CUCEM C8A3U, OMIUYAIOUJUXCSL
MUNAMU UCNOAb3YEMbIX CUSHANI08 U cnocobamu ux obpabomku. Ilokasano, umo mpedyemviii ypo-
8eHb NOMEHYUANbHOU NOMEXOYCMOUYUBOCIU 8 MHO20IyYeeoM Kanane obecneuusaem UP-LIIID.
Peanvhulii yposeHb nomexoycmoudugocmu cOOmeemcmasyen nomeHyuaibHOMY 3HAYEHUI) MOAbKO
npu ONMUMANILHOM KO2EPEHMHOM CNOMCEHUU 8emeell pa3sHeceHUus U udeaibHou cunxporusayuu. Ha
ocHose ucnoavzosanus LLITIC-PC ¢ ycrioocuennou cmpykmypou modicem ovims peanuzosana LIICC
C BbICOKUM YPOBHEM Kauecmea nepeoayu uHgopmayuu u 3auumsl om OpeaHu308aHHbIX HOMEX, 6
KOMOPOLUL 3a cuem YMeHbUleHUsl peMenU nepedadu paouocpammbvl peaiu3yemcs nepeoaida ¢ 4ac-
MOMHO-8PEMEHHBIM PA3ZHECEHUEM NymemM NO8MOPO8 Nepeoayu Ha 3a0aAHHbIX YaACMOMAXx.

The analysis of variants of construction of wide band communication networks is executed, dif-
fered by types of applied signals and by the methods of their processing. It is shown that the re-
quired level of potential noise immunity in a multi-beam channel is provided by a FR highway
sound barrier. The real level of noise immunity corresponds to the potential value only at optimal
coherent addition of branches of carrying and ideal synchronization. On the basis of the use of RS
noise based signal with the complicated structure can be realized by a wide band with the high level
of quality of data transmission and protecting from the organized noises, where due to reduction of
time of radiogram transfer the transmission is implemented with the frequency-time carrying by
repetitions of transmission at the assigned frequencies.

KiioueBble cjioBa: ceTH Iepeiavyn, XapaKTePUCTUKH KaHAIIOB, CTPYKTYPbI, paJuOTpaMMbl, UH-
dopmanus.

Keywords: communication networks, channel characteristics, structures, radiograms, information.
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HeiipoceTeBasi cerMeHTAllUsl JAHHBIX Ja3epHoil ckaHupymwoineii cucrembl (Neural Network
Segmentation of Laser Scanning System Data)

Buioenenue ob6vexmos u ux conposodicoenue A615emcsi 0OHOU U3 NEPCREKMUBHBIX U DLICIMPO pa3-
BUBAIOUUXCSL 0ONIACMell MEXHUYECKO20 3PeHUsl, NPUMEHAIOWeENCs 8 pa3iuyHblX cucmemax. Heomwvem-
JIEMOU 4acmvlo MaKux cucmem A61Aemcs K1acmepusayus u ceemenmayus oanHelx. B oannou cma-
mbe npedCcmagier Kpamxuti 0030p ancopummos cecmeHmayul OaHHbIX, NOTYYEHHbIX ¢ noMowbio 2D
nazepuvix ckanupyrowux cucmem. Cnadvlm 36eHOM MAKUX Al20pUMMO8 SAGNAEMCs CeeMenmayus
OU3KO PACHONONCEHHBIX 00beKmMOo8. [ 1yuuieco 8bl0eNeHUsl Ce2MeHmo8 NPedioHCeHo UCHOIb306d-
HUe OaHHbIX OATbHOCMU 6Mecme CO 3HAYEHUSMU UHMEHCUBHOCTU OMPANCEHHO20 CUSHANA COOMEem-



cmeyrowux usmeperutl. s KOMIIeKCUPOBAHUs. OAHHBIX NPEONONCEHO UCNONb308AHUE HeUpocemil,
A6nAIOWeEUC  YOOOHbIM UHCIMPYMEHMOM NPU  KIACMepUu3ayuu U CecMeHmayuu  3auyMieHHbIX
U CTIOJCHOKOppenupyemblx 0anHvix. B pabome ucnonvsyemcs 00na u3 Hauboiee pacnpocmpaHeHHbix
U U3YYEHHBIX MoOeell — MHO2OCNIOUHbII nepcenmpoH. [Ipedcmasnena apxumekmypa nouyyenHol ce-
mu, MemoouKa 0OVy4HeHus: U UHMEPNPEeMUPOBaHUEe BbIXOOHBIX OISl CE2MEHMUPOBAHUs 001aKa 08ymep-
HbIX moyek. Pezynvmamul oannozo ucciedosanus mo2ym 6bims UCHOIb308AHbl He MOJIbLKO 8 3a0a4ax
cezmenmayuy 001aKo08 Mo4eK, HO U NPU peuleHUuU 3a0ay NOCMpoeHust Kapm, OJis 8blOeNeHUsi 0COObIX
Mouex npu aHaiuze 08yMepHuIX 001aK08 MOYeK, NOCMPOEHUS CUCTNEM CONPOBONHCOEHUSI 0OBLEKMOB.

Objects detection and tracking is one of the perspective and rapidly developing areas of techni-
cal vision, applied in various systems. Clusterization and segmentation of data are an integral part
of such systems. The paper presents a brief overview of the 2D laser scanning systems data segmen-
tation algorithms. The segmentation of closely located objects is one of the weaknesses of such al-
gorithms. Application of the range data along with the intensity values of the corresponding re-
flected signal measurement was suggested for better segmentation. For the data fusion, it was pro-
posed to use a neural network, as a convenient tool for clustering and segmentation of noisy and
complex data. In this paper a multilayer perceptron is used as one of the most common and studied
models. The architecture of the received network, the method of its training and the interpretation
of the output for segmentation of the cloud of two-dimensional points are presented. The results of
this study can be used not only in the problems of segmentation of clouds of points, but also in solv-
ing the problems of mapping, for the feature point detection in the analysis of two-dimensional
clouds of points, for developing the systems of objects tracking.

KawueBble c10Ba: HEHpOHHBIC CeTH, 00JaKa TOYCK, CETMEHTAIMs JaHHbBIX, JIa3ePHAs CKaHH-
pyromas cucTema.

Keywords: neural network, clouds of points, segmentation, laser scanning system.
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ABTOMAaTH3MPOBaHHBIN MeTO/J NPOBEPKH sueeK «I3» (Automated Method of Checking the
GATEWAYS Cells)

B Poccuu sicene3Ho00podichblll. mpaHcnopm ucpaem Kuodesyro poib Npu OpeaHu3ayuu nacca-
HCUPCKUX NEPeBO30K U MPAHCNOPMUPOsKe 2py306. bezonacnocmu a6isiemcs 0OHOU U3 2I1A6HLIX 34-
0au npu OpeaHu3ayUU NePeosUNCeHUs C NOMOWDIO HCENE3HbIX 00poe. [ CHUINCEHUS PUCKO8 803-
HUKHOBEHUs ABAPUUHBIX CUMYAYUll 6 JTOKOMOMUBAX UCNONb3VIOMCA cuUcmemsl OJisl KOHMPOAs U
ynpaeneHus osudicenuem. K OanHvim cucmemam OmHOCUMCsl KOMIIEKCHOE IOKOMOMUBHOE YCMPOTi-
CMBo, KOmopoe NpumMeHsemcs: KaKk OCHO8Hoe 6opmosoe YyCmpoucmeo, obecnedusaroujee 6e3onac-
HOCMb OBUMICEHUSL NOE3008.

B cocmas KoMniekcHo20 TOKOMOMUBHO2O YCMPOUCMEA 6e30NACHOCMU 8X00um OI0K UiI03-
CAN, npeonasHauennvlil 0I5l 2A1bEAHUYECKOL PA3BA3KU U CO2NACOBAHUSL UHPOPMAYUOHHBIX NOMO-
K08 08yx ceemenmos nokanvHou cemu CAN. /{na 6noxka wnio3-CAN paspabomano Hogoe npo-
2pamMmHoe obecneuenue, KOMopoe Ynpoujaem Memoouxy nposepku suetiKu «unos». B npoepamme
peanuzoseana nacmpouxa CAN-kananos, asmomamuueckoe gopmuposanue Heodxooumvix CAN-
COOOWeHUll U NPOBEPKA NPABUTLHOCIU UX NEpeoayl, 803MONCHOCIb COXPAHEHUs Pe3Ylbmamos
npoeepKu 8 6ude omuema ¢ NOOPOOHOU UHpOpMayuell 0 pe3yr1bmamax mecmupo8aHusl.

Paspabomannoe npocpammnoe obecneyenue no3eossem agmomMamusuposanms npPoGepKy SUelKu
«ULTIO3Y, UMO, 8 CBOI0 oUepedb gedem K COKpaujeHuro epemenu Ha nposepky onoxka wiio3-CAN, cHu-
JHcenuro cebecmoumocmu O0KA, a MAKICe NOBLIULEHUIO OOCHOBEPHOCMU PE3YIbIMANO8 NPOBEPKU.

The rail transport in Russia plays a key role in organization of passenger transportation and
transportation of goods. Security is one of the main tasks in organization of movement by railway.
In locomotives systems for monitoring and controlling traffic are used to reduce the risk of emer-



gencies. These systems include a complex locomotive safety device, which is used as a main on-
board device that ensures the safety of train traffic.

The complex locomotive safety device includes a GATEWAY-CAN module, designed for galvanic
isolation and reconciliation of information flows of two segments of a local CAN network. The new
software has been developed for GATEWAY-CAN unit, which simplifies the technique for testing the
cell of the GATEWAY-CAN. The program implements: setting up CAN channels, automatically gen-
erating the necessary CAN messages and verifying the correctness of their transmission, the possibil-
ity of storing the test results in the form of a report with detailed information on the test results.

The developed software makes it possible to automate the testing of the cell of the GATEWAY-
CAN, which in turn leads to a reduction in time for testing the GATEWAY-CAN unit, reducing the
cost of the GATEWAY-CAN unit, and also increasing the reliability of verification results.

KuroueBble cioBa: siueiika «uuto3y, 6ok nuio3-CAN, CAN-coolmieHne, T0KOMOTHB, TPOBEP-
Ka U3JIeTusl.

Keywords: GATEWAY cell, GATEWAY-CAN unit, CAN message, locomotive, product
check.
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Texnonornu me:xxnporpamMHubix HHTepgeiicoB (Technologies of Cross-Program Interfaces)

OcHogHoe 8HUMAaHUe 8 UCCIe008AHUU VOETAEHC MeNCNPOSPAMMHBIM unmepgeticam. Konyen-
yus ynpaenenus ouznec-npoyeccamu (YBII) cunono npoosunynace eneped. Imo npomericymou-
HOe Npocpammuoe obecnedenue asmomMamusayuu pabomol OUHeC-AHATUMUKO8 U hopManru3ayuu
npoyecca uUHmMe2payuu 2emepoceHHbIX NPULONCEHUN 6 UHDOPMAYUOHHYIO UHGPACMPYKMYpy
npeonpusmus. O aKyeHMupo8an Ha OCHOBHBIX 3a0ayax U He O0INCEeH 3A8UCemb OM UCHONb3)e-
Mot mexuonoauu — modcHo ucnoavzosamoe CORBA, COM / DCOM, XML unu Enterprise Java
Beans ons nocmpoenus 6azvl OaHHbIX.

Inasnvie yenu uccnedosanus — 00OUMbC YMEHbUEHUSI NOCMOSAHHOU MOOEPHU3AYUU MENHCHPO-
2PAMMHBIX UHmMepgheticos U yMeHblUeHUs 00auU 00we20 6100cema UHGHOPMAYUOHHOU CUCTEMb.

Hawa kavecmeennas memooonocusi GKIOUAenm, G0-NepeblX, AHAIU3 HAYYHLIX cmamell, B0-
8MOPBIX, CO30AHUE MAMEMAMUYECKOU MOOeNU U, HAKOHeY, NPOBedeHUe IKCNEPUMEHMOE.

Mbi npuwinu k 661600y, Umo pazeumas MexHOL02Us. (MEHCNPOSPAMMHbBLE UHMepghelichbl) HeobXo-
ouMa 01 UHMepPayuLu 2emepoeHHbIX NPUNONCEHUL HA YPO8He OU3HeC-102UKlY, Ymo obecneuusaem
npoCcmoil u 2UOKUL CNOCoO UHMe2payuL NPUIONHCEHUL 8 €OUHVIO NPOSPAMMHYIO CPeOY.

The research focuses on cross—program interfaces. The concept of Business Process Management
(BPM) has strongly advanced. This is the middleware, providing automation of business analyst’s
work and the formalization of the process of integration of heterogeneous applications in the enter-
prise information infrastructure. It is accented on core tasks and must not depend on the used tech-
nology — you can use CORBA, COM / DCOM, XML or Enterprise JavaBeans for building database.

The main purposes of the paper are to achieve decreasing of constant cross-program interfaces
modernization and decrease the proportion of the total budget of the information system.

Our qualitative methodology included, firstly, the scientific paper analyses, secondly, mathe-
matical model creating, and, finally, performing experiments.

We conclude that the developed technology (cross-program interfaces) is necessary for integra-
tion of heterogeneous applications at the level of business logic. It provides an easy and flexible
way of integrating applications in a single software environment.

KiroueBble cj10Ba: MHTETpaIys, MporpaMMHoO-arnaparHas miardopma, narepderic, uapopmau-
OHHBIE CHCTEMbI, TEXHOJIOTHH, APXUTEKTYPa MOCTPOCHHSI, MH(OPMAIIMOHHAS IIIMHA, TIPUIOKCHHUS.

Keywords: integration, software and hardware platform, interface, information systems, tech-
nologies, architecture of construction, information bus, applications.



YJIK 688.78 (045)
DOI 10.22213/2413-1172-2017-3-134-135

H. A. Kysneyosa, maructpant, UWxI['TY u menn M. T. Kanamnukosa (N. A. Kuznetsova, Mas-
ter’s Degree Student, Kalashnikov ISTU)

M. M. Yepuwix, TOKTOp TEXHUUECKUX Hayk, mpodeccop, VkI['TY nmenn M. T. Kanamuukosa
(M. M. Chernykh, DSc in Engineering, Professor, Kalashnikov ISTU)

Mogesib BbIOOPa TEXHOJOTMYECKOTr0 000py10BaHMs 1A M3rorosiaeHus urpymku (Model of
Selection of Technological Equipment for Toy Manufacture)

Lenv Oannotl cmamvu — nogvluieHue IPHEKMUBHOCIU NPOUZBOOCTNBEHHBIX NPOYECCOB U320MO8-
JIeHUs UepYWKU 3a cuem hopmanruzayuu npoyecca bibopa mexmonrocuieckozo obopyoosanus. Ha
amane npoeKmupoOBaHUs UPYUWKU 3aKi1a0bl8aemcs pso ee napamempos, makux KaxK scmemuieckue,
neodazoeuueckue, 3p2oHOMUYecKue, napamempul b6ezonacnocmu. Peanuzayus 3a0auu ocHogvliéaem-
CA HA MAMeMamuyecKom annapame aneeOpvl 102UKU, meopuu MHONCECME U Memooax KOMOUHA-
mopHo2o ananuza. Jlrobas mooens, onucvlgaemas 6 MepMUHAX MeOPUU MHOHCECTE, OCHOBbIBACTCS
Ha CchOpMUPOBAHHBIX UCXOOHBIX MHOJCECMBAX. B mepmunax naweil npeomemHou obiacmu makumu
MHOHCECBAMU AGNAIOMCA. MHONCECMB0 napamempos uepyuku (P), muodxcecmeo cybcmanmmvix
xapakxmepucmux (SBq) q-eo napamempa uepyuwiku, MHONCECMEO CMPYKMYPHBIX XAPAKMEPUCMUKA
(STq) q-2o0 napamempa uepywxu, MHox*cecmeo ozmodcHocmeti (PRi) i-eo npouzeodcmea uepyuxu.
Ha ocnose nposedennoeco ananuza ovino onpedeneno 4 Qynxyuu, yuumsoléaroujue 0CHOBHblE KOHCHI-
PYKMOpCKUe U mexHoai02uieckue 0CoOOeHHOCMU U320MasiusaemMoblx oemaneu. 102Uuieckas QyHKyus,
VUUMbIBAIOWAsk MUN CMAHKA, 102UYeCKds (YHKYUs, YUUmvléaoujds munogyio mexHoai02U4ecKyro
onepayuio, HeobXo0umMy1 01 Gopmoobpas0eanus, 102uveckas QYHKYUs, yuumulearowdas pasmep-
Hble Koappuyuenmsl 0emanu, 102udeckds QyHKyus yuumslearowds Kiacc mo4HOCmu U32omaeiu-
eaemoti demanu.

The purpose of this paper is to increase the efficiency of manufacturing processes for the manu-
facture of toys, by formalizing the process of selecting technological equipment. At the stage of de-
signing a toy, a number of its parameters are laid, such as aesthetic parameters, pedagogical pa-
rameters, ergonomic parameters, safety parameters. The implementation of the problem is based on
the mathematical apparatus of algebra of logic, the set theory and combinatorial analysis methods.
Any model, described in terms of the set theory, is based on the generated initial sets. In terms of
our subject area, such sets are: a set of toy parameters (P), a set of substantive characteristics
(SBq) of the qth toy parameter, a set of structural characteristics (STq) of the qth toy parameter, a
plurality of possibilities (PRi) of the i-th production Toys. Based on the analysis, four functions
were identified, taking into account the main design and technological features of the parts being
manufactured: a logical function that takes into account the type of machine; a logical function that
takes into account the typical technological operation necessary for shaping; a logical function that
takes into account the dimensional coefficients of the part; a logical function that takes into account
the accuracy class of the part produced.

KiroueBble ¢j10Ba: UrpyliKa, TEXHOJIOTHYECKOE 00OPYIOBAHHME, MHOXKECTBO JOMYCTHUMBIX pPe-
IEHUH, BEIOOP 000pYI0BaHUS.

Keywords: toy, technological equipment, set of permissible solutions, equipment choice.
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AKTHBHBIE MeTObI 00yUeHUs KaK 3(p(PeKTUBHOE CPeAcTBO (P)OPMHPOBAHUA 3HAHMIA O 310PO-
BOM oOpa3se :xu3Hu B kypce OBK (Active Teaching Methods as Effective Means for Healthy
Lifestyle Formation at Health and Safety Training Course)

IIposeden ananuz 1umepamypHuix UCIMOYHUKOS NO 8ONPOCY NPAKMUUECKO20 NPUMEHeHUs neoa-
202U4ecKu 0O0CHOBAHHBIX Nymell U CNOco008 NOOYHICOeHUs K 80eHUI0 300P08020 00paA3a HCUZHU
obyyalowuxcs. 3HavyumenvHas poib 8 GOpMUpO8aHUU 3HAHUL, YMEHUl U HABLIKO8 300P06020 00-
pasa scuznu npunaonedxcum wikone. Cmamos nocéaujena 0Co6eHHOCmam opmMuposanus 3HAHUL 0
300p08OM 00Opa3ze AHCU3HU Y 00YUaAOWUXCSA cpedHe20 36eHa 6 Kypce npeomema « OcHogul 6e3onacho-
CMU HCUSHEOEAMENbHOCTNUY, COOEPIHCAHUE KOMOPO2O BbIXOOUM 3d PAMKU YPOKA, BKIIOUAS MAKICE
BHEYPOUHYIO U BHEKIIACCHYIO 0esIMENbHOCTb.

Ocoboe snumanue yoensaemcs OUAZHOCMUYECKOMY UHCIMPYMEHMAapuro oyeHKU YPosHs cihopmu-
POBAHHOCMU UCCNIE0YeMO20 KaieCmea U paspadomanHol MemoOuky, OCHOBAHHOU HA AKMUBHbLIX
Memooax 0OyueHus: YpouHas 0esimelbHOCMb (MEeXHON02US PA3GUMUSL KPUMUYECKO20 MbIULTeHUS!
paboma 6 cpynnax no mMexHoI02UU «Mupogoe Kaghey», UHMEpaKmueHblll Memoo 00yUeHUs: Memoo
«M03208020 WMYPMA» U Op.);, BHEYPOUHASL OesIMeNIbHOCMb (8bINOIHEHUEe MBOPUECKUX 3A0AHUlL, CO-
cmasnenue CUHKGeuna u 0p.); GHEKIACCHASL 0esAmenlbHOCmb (Yiacmue 8 Meponpusmusax Qu3Kyio-
MYPHO-CROPMUBHOU HANPABIEHHOCMU — COPEBHOBANUS, USPbl, KOHKYPCbI, ICmagembl, HanpasieH-
HbIX HA (hOpMUpPOBaHUe 300p08020 00PA3a HCU3HU, PA3PAOOMKA CYUESHAPUS, CbeMKA 8U0e0, NPedcmas-
JIeHUe HA KIACCHBIX Yacax u op.).

Paspaboman kpumepuanvuviti annapam, 0CHOBAHMbBI HA CLEOVIOWUX 83AUMOCEAZAHHBIX KOMNO-
HeHmax. KOZHUMUBHBIU (Xapakmepuzyem 3HAHUs Y4el08eKd O C80eM 300P08be); MOMUBAYUOHHBLI
(onpedensem ocobeHHOCU MOMUBAYUU K NOZHAHUIO 8 00Jacmu 300p068020 00paA3a JHCU3HU), Oesi-
MeNbHOCMHbII (npednonazaem Hamuyue OessmeIbHOCmU N0 OCYWeCmeneHu0 300po6o2o obpasa
ocusnu). K e3amvivm 3a ocnogy komnonenmam Ouliu c@opmynupoeanvl nokazamenu u ypoGHU
cghopmuposanHocmu (8blcokull, cpeOHUl, HU3KUll). B ouacnHocmuky no Kaxcoomy KOMHOHEHM)
npeocmasieHvl a0anmupo8antvle no cneyuguke ucciedo8aHus Memoouxu.

Ilpeocmasnenvl pe3ynbmamsl uccie008anus, oyeHugarowue 3PHekmueHocms npUMeHeHus me-
moouKu, hopmupyroueii 3HaHUsL 0 300p0BOM 00pa3e HCUZHU Y 00YUAIOUWUXCSA CPEOHe20 36eHd, OCHO-
BAHHOU HA AKMUBHBIX MeMOOax 00yYeHUs.

The literary sources analysis on the pedagogically reasonable ways and practical application
was conducted in the paper. The authors also studied the scholars’ healthy lifestyle motivation
methods. The school plays the significant role in the healthy lifestyle knowledge, skills and habits
formation. The paper is devoted to the middle-scholars’ healthy lifestyle knowledge formation pecu-
liarities. The students learn the upper “Health and Safety” training course information including
extracurricular activities.

The authors pay particular attention to the level of formation of the studied feature. The worked
out methodology based on active teaching methods is also diagnosed. The classes activity (critical
thinking development technology, group work on “World Café” technology, interactive “brainstorm-
ing” teaching method and others), extracurricular activities (creative tasks, cinquain composition,
efc.), sports activities (participation in sports competitions, games, contests, relay races) aimed at
healthy lifestyle formation, script writing, video and its presentation, etc.) are described in the paper.



The criterial apparatus based on the following interrelated components was elaborated: cogni-
tive (characterizes a person's health knowledge); motivational one (determines the motivation fea-
tures for healthy lifestyle cognition), active one (assumes healthy lifestyle implementation). To the
components taken as a basis, the formation indicators and levels were formulated (high, medium,
low). The adapted specific research methods were presented in diagnosis by each component.

The authors present the research results which evaluate the middle-scholars’ healthy lifestyle
methodology effectiveness. The active teaching methods are used in the case.

KawueBble cjioBa: o0pazoBaHue, 001e00pa3oBaTeIbHbIE YUPEKICHHsI, OCHOBBI 0€30IaCHOCTH
KU3HEICATCILHOCTH, 3/IOPOBBINA 00pa3 KU3HU, AKTHBHBIC METOJIbI O0YICHHSL.

Keywords: education, secondary educational institutions, health and safety, healthy lifestyle, ac-
tive teaching methods.
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Opranuszanus GpU3NYECKOro BOCIMTAHUSA CTYIeHTOB B 3apy0e:kHbIX By3ax (Organization of
Physical Education of Students in Foreign Universities)

Paccmampusaemcsa cmanoénenue u opeanusayus Quauiecko2o 60CHUMAHUSL CMYOeHMo8 8 3apy-
bedrcHbIx 8y3ax. Bce agmopul ucciedosanuil gvloensiom 06e 0CHO8HbIE Yelu uU3UUecKo2o 60CHUmMa-
HUSL — NOO20MOBKA Oemell U MOI00eNCU K (hu3u1ecKkol aKmusHOCMU Ha NPOMANCEHUU BCell HCUSHU,
npugneyeHue ux K usuyeckol akmugHOCmu 80 8pems PU3ULecKo20 60chumanus. Imu yeiu npeo-
CMABNAIOM HCUSHEHHbIE NPEUMYWecmed 0300po8UMeENbHOU GU3UYEcKoll KyIbmypul, KoOmopbsle no-
360.71410M 0emsAM U HOOPOCMKAM CMAmMb AKMUSHBIMU TH00bMU HA NPOMANCEHUU 8Cell HCUSHU.

Mmnoeue asmopvr ommeuarom, yumo 6 CLLA ouesuona a6nas meHOeHYUss CHUNCEHUSL 8 20CYOap-
CMBEHHBIX KOMLEONHCAX U YHUGepCUmemax mpebosanull K uauueckomy COCMOAHUIO aMePUKAHCKUX
CMYOeHmos8, Xoms KOAUYECHmBO MONI00eHCU C U30bIMOYHOU MACCOU U HeOOCMAMOYHbIM YPOGHEM
300p08bsl 8 cmpare npoooJHCAem YEeaIUUUBAMbCAL.

basosviil kypc ona cmyoenmos KHP npednazaemcs monvKko 0711 cmyO0eHmos nepeozo Kypca, 20e
2NIABHBI AKYEeHm Oelaemcs Ha YAV4uleHuy ux Guzuyeckol noo2omosieHHOCmuU U CO8ePULeHCE0-
8aHUU OA308bIX CNOPMUBHLIX YMEHUU U HABbIKOS. /[l CyO0eHmo8 8mopo2o U mpemve2o Kypcos
npeonazaomcs Cneyuaru3uposantsvlie Kypcol o euoam cnopma (cnopmusHule cexyuu). Cnopmug-
Hble 91eKMugbl npedycMompeHsl MobKo Ol CMYOeHmo8 yemeepmozo Kypca. B nocneonue 200w
MHO2Ue yueOHble 3a8e0eHUsl CO30aMU CNOPMUBHbLE KIYObl, 8 KOMOPLIX OCYWECMEIAIOMC dNIeKIMUG-
Hble 3aHAMUS OJisL CMAPUEKYPCHUKOS.

B pe3ynvmame aumanuza 1umepamypHoiX UCMOYHUKOS MONCHO COelamb 661600, Umo usuieckoe
socnumanue 6 CILIIA u Benuxobpumarnuu umeem CHOPMUBHO-USPOBYIO OCHOBY, 6 OONbULUHCTEE
cmpan Egponvl — eumnacmuueckyto, 8 Poccuu — cmewannyro, moeda xak ¢ Kumae ocnogy gusuue-
CKO20 BOCNUMAHUS COCMABIAEN 86HO CNOPMUBHAS HANPABIIEHHOCHb.

The paper discusses the formation and organization of physical education of students in foreign
universities. All the authors identify two main objectives of physical education: preparing children
and youth to physical activity throughout life, engaging them in physical activity during physical
education. These objectives are of vital wellness benefits of physical education, which allow chil-
dren and adolescents become active adults throughout their life.

Many authors note that in the USA there is the obvious tendency of decreasing requirements to
physical state of American students in state colleges and universities. Although the number of stu-
dents with an excessive mass and insufficient health state in the country keeps increasing.

The basic course for students in China is proposed only for the first-year students, where the
main aim is to improve physical level and advance the basic sport skills and abilities. Specialized
courses for different kinds of sports (sport clubs) are proposed for the second and third year stu-



dents. Sport elective courses are provided only for the fourth year students. Recently many educa-
tional institutions organized sport clubs where the elective classes are held for undergraduates.

The conclusion can be made after analysis of literature references that physical education in the
USA and UK has the sport and playing fundamental, in many European countries it is gymnastic, in
Russia it is mixed, whereas in China the basis of physical education is exactly of sport orientation.

KawueBble cjioBa: GU3NUECKOE BOCITUTAHUE, BBICIINE YUCOHBIC 3aBEJICHUS, CTYACHTHI, (hU3nYe-
CKasi KyJIbTypa, GU3NIECKHE YIIPAKHEHHS.

Keywords: higher education institutions, students, work programs, exercise, physical education.
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B. B. Hogokpewjenos, NOKTOp Negarornyeckux Hayk, npogeccop, okI'TY umenun M. T. Kanam-
uukoBa (V. V. Novokreshchenov, DSc in Education, Professor, Kalashnikov ISTU)
TeopeTnKo-MeTO10/I0rH4Y€CKHE OCHOBHI HAYYHOT0 00OCHOBAHHS BCEPOCCHUICKOro (PU3KYJIb-
TYPHO-CIIOPTHBHOI0 Komiuiekca «['oroB k Tpyay u od6opone» (I'TO) (Theoretical and Meth-
odological Basis of the Scientific Substantiation of the All-Russian Physical and Sport Com-
plex "Ready to Work and Defense' (GTO))

Ilpeocmaenenvl ocHo8HbIe meopemuieckue u Memoooaocuieckue nooxoovl K HaAy4HoMy 060CHO-
sanuto Bcepoccuiickozo ¢huskynomypno-cnopmueno2o komniexca «lomoe x mpyoy u ob6oponey
(I'TO), sedennoco 6 Poccuiickoti @edepayuu Yrazom Ilpezuoenma PD ¢ mapme 2014 2. Hzme-
HUBWUECS COYUAIbHO-IKOHOMUYECKUE YCI08Us 8 CIpane NOGNeKIU 3a cOOOU usmeHeHue ¢husuye-
CK020 pazeumus U hu3uieckol no020moIeHHOCMU HACEeNeHUs, YMO, 8 C80I0 ouepedb, Nompebosa-
JI0 NPo6edenUs YeryOIeHHbIX HAYYHBIX UCCIe008AHULL N0 0OOCHOBAHUIO CIPYKIMYPbI, COOEPHCAHUSL U
HOPMAMUBHbIX Mpebo8aHuli Ho8020 Komniekca. Yuumuoigas, umo komniexc I'TO He npumensincsa 6
npakmuke usKyibmypHo2o osudicenus oonee 20 nem, 8 0CHO8Y pazpadomxu npoekma Ovlio no-
JIOJHCEHO coOepiicanue npedulecmayroumux, Hauboniee HayyHo 000CHOBAHHBIX KOMNIEKCO8, Oelic-
sosasuiux 6 CCCP 6 1972 u 1985 2. Bmecme ¢ mem 6blL10 04e8UOHO, YUMo uzuiecKas no02omos-
JIEHHOCMb COBPEMEHH020 4eN08eKd OMIUYAemcs 8 XyOulylo CmMopoHy om mou, KOmMopas uUmenacs
panee, U, ciedo8amenbHo, HOPMAMUBbL IMUX KOMNIEKCO8 He MO2Ym Oblmb NPUMEHEHbL 8 HACMOSl-
uee 8pems, MaxK KaKk ¢ MOMeHmMa uccied08aHull no ux 000CHOBAHUIO NPOULIO 3HAYUMENbHOE BPEMS.
C yenvio yuema cex usmeneHuul ObLIO NPOBEOCHO UCCAEO08AHUE, KOMOPOE COCMOAN0 U3 08YX dMa-
nos. Ilepeviii sman (2014 2.) — uccnedoganue ¢husuyeckoli NOO20MOBIEHHOCMU UWKOIbHUKOE U
cmyoenmos, omuecenHvlx Kk 1I-VI cmynensm xomniexca 6 eospacme om 6 0o 24 nem. B uccnedosa-
Huu npuHanu ydacmue 113 moicau uyenogex uz 11 pecuonos Poccutickoii @edepayuu. Bmopoi
aman (2015 2.) — uccnedosanue Gusuyeckol noO20MoOBIEHHOCMU 83POCI020 HACENEHUs, OMHECEH-
Hoeo Kk VI-XI cmynenam (25-70 nem u cmapwe). B mecmupoeanuu npunsanu yyacmue 81 moiciaua
yenogek uz 24 cyowekmos Poccuiickoti @edepayuu. Odwee Koauuecmeo ucnvimyemvix 3a 2 200a
cocmaeuno 195 011 uenogex. Ilpoepamma mecmuposanus cocmosna uz 353 ucnolmaHutl, no UMo2am
Komopulx obpabomxe 6v110 nodsepenymo 1,2 MaH pe3yibmamos u yCmaHOo8IeHbl HOPMAMUesl Ha
mpu ypogHs mpyoOHOCMU: 3010MOl, cepeOpsaHblil U Opon3086bitl 3Haxku omauyus. C yenrvto codooe-
HUs NPUHYUNA PABHOU MPYOHOCIU HOPMAMUBOS OJis 6CeX 803PACHMHBIX U NON0BLIX SPYRN U U008
ucnvimanuti npumeHsncs memoo Ha ocroge nepyenmunei (20,40,10 u 30 %). Ilo pesynomamam uc-
c1edo8anus chopmuposarn O6AHK OAHHLIX QUUYECKOU NOO20MOBIEHHOCMU HACENeHUs U NPUsmbl
coomeemcmaytowue npuxazovl Munucmepcmea cnopma P®, komopwvimu yCmaHo8ensbl 20¢y0apcm-
senHvle mpebosanus komniekca I'TO Kk gusuueckol no02omoeieHHOCMU HACeleHUs.

The paper presents the main theoretical and methodological approaches to the scientific sub-
stantiation of the all-Russian sports complex "Ready to work and defense” (GTO), introduced in the
Russian Federation by the decree of the President of the Russian Federation in March 2014. The



changed social and economic conditions in the country resulted in a change of physical develop-
ment and physical preparedness of the population, requiring, in turn, the need for in-depth scien-
tific research on justification of structure, content and regulations of the new complex. Given that
the GTO has not been applied in practice of physical culture movement for more than 20 years, the
basis for the development of the project was the contents of the previous, the most scientifically
based complexes, which operated in the USSR in 1972 and 1985. However, it was obvious that the
physical fitness of a modern man differs for the worse from that which previously existed and, con-
sequently, the ratios of these complexes cannot be applied at present, since a long period of time
passed since the latest research. To take account all the changes, the study was conducted that con-
sisted of two phases: the first phase (2014) — a study of physical fitness of pupils and students re-
ferred to I-VI the steps of the complex aged 6 to 24 years. The study involved 113 thousand people
from 11 regions of the Russian Federation. The second phase (2015) is a study of physical fitness
of the adult population, attributed to the VI-XI stages (25-70 years). About 81 thousand people from
24 regions of the Russian Federation participated in the testing. The total number of subjects for 2
years was 195 011. The testing program consisted of 53 trials, the results of which, the treatment
was subjected to 1.2 million results and set standards for three levels of difficulty: gold, silver and
bronze badges. To comply with the principle of equal difficulty standards for all age and sex groups
and types of tests used a method based on percentiles (20, 40, 10 and 30%). The results of the study
generated a data bank of physical fitness of the population and acceptance of the relevant orders of
the Ministry of sport of the Russian Federation, which established the state requirements of the
GTO to the physical fitness of the population.

KawueBble cioBa: HaceleHue, GU3NIECKas MOATOTOBICHHOCTh, TECThI, HOPMAaTHUBBI, KOMILICKC
I'TO, 6aHK JaHHBIX.
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Monaeans pazpadorku yueoHoro sujaeo (Model for Developing the Training Video)

Paccmampueaemces asmopckas mooenv paspabomku yuebHo2o 6udeo KaKk UHMepaKmueHo2o UH-
Gopmayuonnozo cpedcmea o06yueHUs, NO3BONAIOULE20 AKMUBUSUPOBAMb NO3ZHABAMENbHYIO Oes-
menbHocmb cmyodenmos. Oxapakxmepu3zo8ansl O10KU MoOenu (Yeneot, NPOeKmHblil, OpeaHU3ayu-
OHHYILL, OUACHOCMUYECKULL), ompadxcarowue 08ulcenue om KOMNemeHmHoCmHO-0PUeHMUPOBAHHBIX
yeneti co30anusi yueOHO20 8UOe0 K pe3yibmamy 3mo20 npoyeccda, npeoCmasieHHOMY 6 Uude Ypo8-
Hell c(hopmuposanHocmu yenegulx Komnemenyuti yuawuxcs. Ilpuseden areopumm co3oanus yueo-
HO20 8U0e0, BKIUAOWUL HeoOX00umMble npoyedypsl, obecneuusaouue UHMEPaKmueHOCmMy Npo-
yecca e2o npocmompa u 0ocyxcoenus. Cpopmynuposansvi npaguia u oosa3amenvbHbie YCI08UsL Opea-
HU3ayuy UHMepaKmugHo20 00yYeHUs Ha OCHO8e YYeOHO20 6udeo, obecneuusaoujue 8blCOKVI0 MO-
Mmueayuio cmyoeHmos8 u HanpasienHvle Ha pazeumue ux KOMMYHUKaAbenbHoCmu, KOMAHOH020 0yXa
u 8060061 camosvipadicenus. [loxazano, ymo npednrazaemas mMooeib Moxcem Oblmsb UCHOIL308AHA
KaKk 0eticmeyiouumu nedazoeamu, maxk u CmyoeHmamu, OpueHmuposanHbiMu Ha nedazoeudecKyio
0esamebHOCMb € UCNONIL308AHUEM UHPDOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHONO2UIL.

The paper describes the model for developing the training video as an interactive information
learning tool, which allows to activate students cognitive activity. The blocks of the model (target,
project, organizational, diagnostic) are described, reflecting the movement from competency-oriented
purposes of creating a training video to the result of this process, presented in the form of levels of the
target competencies of the students. An algorithm for creating a training video is provided, including
the necessary procedures to ensure the interactivity of the process of viewing and discussing it. The



rules and mandatory conditions for the organization of interactive training on the basis of training
videos are formulated, providing high motivation for students and aimed at developing their commu-
nication skills, team spirit and freedom of expression. The model can be used by both teachers and
students oriented towards educational work with information and communication technologies.

KuroueBrble cioBa: yueOHOe BU€0, MHPOPMAIMOHHbBIE TEXHOJIOTUH, HHTEPAKTUBHOE 00yUYEHHUE,
KOMIICTEHTHOCTHBIH MOJIXO0J], METOJMUYECKOE 00eCTICUeHHE.

Keywords: training video, information technologies, interactive training, competency-based ap-
proach, methodological support.
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HNHTepakTHBHASI HTPa KaK CPeACTBO (JOPMHUPOBAHNS €CTECTBEHHO-HAYYHOT0 MHPOBO33PeHHUsI
Oyayuux 0axajgaBpoB npodeccuonaibHoro odydyenus (Interactive Game as Means of Forma-
tion of Natural-Science Outlook of Future Training Bachelors)

B ecmecmgenno-nayuHom 3HAHUU, HAYKAX O Npupooe 8adicHelulee Mecmo 3aHumaem @usuxa, no-
CKOJILKY NO360J151€M COBOKYNHOCHbIO NOCMUSAEMBIX 00bEKMUBHBIX 3AKOHO8 JHCUZHU OKA3bIBAMb 3HAYU-
Moe 6lusiHUe HA CMAHOBIEHUe 000020 eCMeCMBeHHO-HAYYHO20 MEHMATUMeEma, 8biICMYNaruje20 0CHO-
801l ee YEeHHOCHBIX YCMAHOBOK U MUPOBO33PEHUECKUX OpUeHmayull iudHocmu. M3 uucia 6binyCKHUKO8
BBICLULUX YYEOHBIX 308€0eHUL 8bIXO0SIN 8 MOM YUCe PADOMHUKY Nedazo2udeckoll cghepbl, Hecyujue om-
BEMCMBEHHOCMb 3d YPOBEHb 00WecmeeHHo2o co3Hanus. Mx paboma npednonacaem O00CMAMOYHO
CEPLE3HYI0 eCMEeCMBEHHO-HAYUHYI0 NOO20MOBKY U COPMUPOBAHHOE HAYUHOE MUpo8o33penue. s pe-
weHus npodaemvl YOPMUPOBAHUsL eCMEeCBEHHO-HAYYHO20 MUPOBO33PEHUS 8 BbICUUEM VUeOHOM 3a6e-
Oeruu mpebyemcs paspabomKa Ho8020 KOHYENmyaibHO20 N0OX00d U MemoOU4ecKoll CUCIeMbl peaii-
3ayuu nocmagneHHol 3aoayu. Pazpabameisaemas cucmema opmuposanuss Mupo8o33peHust O0JIHCHA
€CmecmeeHHbIM 00PaA30M OONOTHAMb U PA3BUEAMb OOCIOUHCIBA CUCEMbL 0OPA306aAHUSL.

Ilposeden ananuz HayuyHoO-neda2o2uieckou 1umepamypuvl no npobieme GopmuposaHus ecmecm-
BEHHO-HAYYHO20 MUPOBO33PeHUss OYOyuux 6aKaiaepos npogeccuonarvroeo obyuenus. Ilokasamo,
Ymo 0/15 ee peuleHus YeaecoodpasHo UCNOIb308aMb UHMEPAKMUBHbLE MemOoObl 00YUEeHUsl, 8 YaAC-
HOCMU Memoo uHmepakmusHulx uep. llpedcmasnen pazpabomanHvlii cyeHapuil UHMEPAKMUBHOU
uepbl, KOMOPULLIL NOMO2aem pazeumyv y 00yYaUuUxcs eCmecmeeHHO-HAYYHOe MUPOBO33PeHUe.

In the natural sciences the most important place is occupied by physics. It has a significant im-
pact on the formation of a special natural-science mentality through the objective laws of life,
which is the basis of values and ideological orientations of the person. Employees for the sphere of
education come out of the graduates of higher educational institutions responsible for the level of
public consciousness. Their work suggests quite serious training in natural science and complete
scientific worldview. To solve the problem of natural-science outlook formation at a higher educa-
tion institution is to develop a new conceptual approach and methodological system for accom-
plishing the task. The developed system of outlook formation should naturally complement and
promote the quality of the educational system.

This paper presents result of the scientific and pedagogical literature on the problem of forming
a natural-science outlook for future bachelors of vocational training. It is shown that for its solu-
tion it is expedient to use interactive methods of teaching, in particular, the method of interactive
games. The developed scenario of interactive game is presented, which helps to develop a natural-
scientific worldview of the students.

KawueBble €j10Ba: eCTECTBEHHO-HAYYHOE MHUPOBO33PCHUE, WHTCPAKTHBHAs WTpa, oOydeHHeE,
aKTHMBHOCTbh, B3aUMOJCHUCTBHE.

Keywords: natural-scientific worldview, interactive game, training, activity, interaction.
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O MeT010JI0TMH HAYYHOI0 Hcc/Je0BaHuA B Kjaccuueckoii Hayke (On the Methodology of
Scientific Research in Classical Science)

Ilpeonpunama nonvimxa ymouHeHus U YNOps00YeHUss OCHOBHOU MEPMUHONIOSUU 8 MeMOOON02UU
HAYYHO20 UCCIe008anus Kiaccuieckol Hayku. C noMowbio HeCl0MHCHbIX cXeM 0003HaAUeHbl Mpu OC-
HOBHble 00ACMU NO3HAHUA (MamepuanibHoe, 00beKMuUgHoe, CYObeKMUGHoe) U pasepaHuyensl mpu
PA3HOBUOHOCU OMOOPANCEHUsT OCUCMEUMETbHOCIU (KAYeCMBEHHOe, KA4eCMBeHHO-KOIUYEeCMEEHHOE,
KOIUYECMBEHHOE).

C ucnonvzosanuem NOHAMUL «MAMEPUATLHOEY, «OOBLEKMUBHOE», «CYOBEKMUBHOE» A8MOPAMU
06pazoeamvl ciedyrouue nPou3Boo0Hble OM HUX NAPHbIE OMHOUEHUSL:

@) MamepuaibHoe = MamepuaibHoe,

0) mamepuanvHoe — 06veKmMuUBHoe,

8) MamepuaivbHoe — CyObeKMusHoe,

2) 0bvekmugHoe = 00vbeKmusHoe,

0) 0bvexmusHoe — cyOveKmusHoe,

e) cybovexmueroe = cyOvbeKxmusHoe.

Bnucas 6 nocmpoennvle omHOWEHUsI NOHAMUA «OOBEKM NOZHAHUSLY U «NpeoMem NO3ZHAHUILY,
aemopbl NOIYYUIU HOBOe omobpadcenue «pazseprnymas cxema omuouwenuti (PCO)»:

a) mamepuanvroe (00vexm) = mamepuanivroe (npeomem,),

0) mamepuanvroe (06vexm) — 00vekmusHoe (npedmem,),

8) mamepuanvHoe (006vekm) — cybveKkmusHoe (npedmem),

2) obvekmugHoe (06vekm) = obvexmuenoe (npeomen),

0) obvekmugnoe (06vekm) — cybvexmuenoe (npedoment),

e) cyovexmusnoe (06vexm) = cybvexmugroe (npeoment),

20e = — moxcoecmeo;

— — uMnIuKayus (1oeudecKkas onepayus npu adcmpacupo8anuul);

MamepuaibHoe — MamepuaibHoe oopasosanue, meio, 6ewecmeo, gusuyeckoe noie, peaibHas
cucmema,

00beKmuUBHoe — CB0OUCMBO, KAYeCmeo, npoyecc, AeieHue u op.;

CYOLeKmMusHoe — (husuUUecKue 6eIUUUHbL, YUCTA U Opyeue MAmemMamuyecKue KOHCmpyKmol.

PCO omeseuaem na 6onpoc, xaxum xapaxmepom (mamepuaivtoe, 06beKmusHoe, cyObeKmugHoe)
6 obwem ciyyae obradarom obvekm u npeomem Hayunozo uccieoosanus. PCO nokasvieaem, umo 6
3a8UCUMOCIU OM KOHKPEMHO20 NO3HABAMENbHO20 NPOYeccd 00beKm UCC1e008aHUsL U NPeOMem UC-
C1e006aHUsL MeopemuiecKy Mo2ym Obinb NO C80eU NPUPOOe KaK MAmepuaibHbIMu 00pa308aHUsSMU,
Max u 00bEeKMUBHBIMU UX CIOPOHAMU (CBOUCMBAMU), A MAKMHCE CYObEKMUBHIMU KOHCMPYKYUAMU.

Cnedyem 3amemumsb, umo PCO — smo meopemuueckasi cxema, noiyuyeHHas @ pe3yibmame one-
payuu abcmpazuposanusl, NO3MoMy He ce napHvle omuoutenus 8 PCO mozym umems npaxmude-
cKoe 3HaueHue 0Jisl KNaccuiecko HayKu.

Ha ocroge smux ucxoouvix nonoxicenutl yoaaiocs noayuums npocmou 6apuanm Kame2opuaibHoll
JIOCUYECKOU CIMPYKMYPbl NPOYeOYpbl UCCLEO008AHUSL 8 KIACCUYECKOU HAYKe: OelCmEUmenbHOCb,
cyovekm, 00veKm Uccie008anus, npeomem Uccie008anus, C80UCME0, Ka4eCmeeHHAs XapaKmepu-
CMUKa C8OUCMBA, KA4eCmEeHHO-KOIUYeCMBEHHASI XAPAKMePUCmMuKa C80UCmed, KOAUudeCmeeHHas
Xapakmepucmuxa.

An attempt is made to specify and order the basic terminology in methodology of scientific re-
search in classical science. Three main areas of cognition areas are designated by means of simple
schemes: material, objective and subjective; and three varieties of reality reflection (qualitative,
qualitative and quantitative, quantitative) are determined.



Using the concepts of “material”, “objective” and “subjective”, their following derivative pair
relations are obtained:

a) material = material,

b) material — objective,

¢) material — subjective,

d) objective = objective,

e) objective — subjective,

f) subjective = subjective.

By introducing the concepts of “object of cognition” and “subject of cognition” into the devel-
oped relations, a new reflection “extended scheme of relations (ESR) " is obtained.:

a) material (object) = material (subject),

b) material (object) — objective (subject),

c) material (object) — subjective (subject),

d) objective (object) = objective (subject),

e) objective (object) — cyovexmuenoe (subject),

1) subjective (object) = subjective (subject),

where = is the identity law,

— is the implication (logical operation at abstraction),

“material” is the material formation, solid, substance, physical field, real system;

“objective” is the property, quality, process, phenomenon et al.;

“subjective” is the physical values, numbers and other mathematical constructs.

ESR indicates the character (material, objective, subjective) of the object and subject of scien-
tific research in general case. ESR shows that depending on the specific cognitive process the ob-
Jject and subject of research can theoretically represent in their nature both material formations and
their objective aspects (properties), and also subjective constructions.

1t should be noted that ESR is the theoretical scheme obtained as the result of abstraction opera-
tion. That is why not all pair relations in ESR can have practical importance for classical science.

Based on these initial statements it became possible to obtain a simple version of the categorical
logical structure of the research procedure in classical science: reality, subject, object of research,
subject of research, property, qualitative feature of the property, qualitative and quantitative fea-
ture of the property, quantitative feature.

KawueBble cJIoBa: METOI0JIOTHS, CYOBEKT, OOBEKT, IPEAMET UCCIICAOBAHMS, a0CTparupoBaHue,
JIOTHYECKasi CTPYKTypa Hay4HOU JCSITCITHbHOCTH.

Keywords: methodology, subject, object, subject of study, abstraction, logical structure of scien-
tific activity.
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MeToauKa NPUMEHEHHUS IbIXaTeIbHbIX TPEHAKEPOB HA 3aHATHAX MO (PU3NMUecKOMY BOCTIMTA-
Hu1o cryaeHToB (The Method of Application of Breathing Simulators in the Classroom for
Physical Education of Students)

Paccmampusaemcs sxcnepumenmanbHas MemoouKa ¢ UCnoib308aHueM mpeHaxcepos ol Oblxa-
HUSL HA 3AHAMUAX NO u3ULecKkomy 60CnUmMaHuio cmyoenmos 1—4-x xypcos. /[nsa obocnosanus paspa-
OOMAHHOU IKCNEPUMEHMATILHOL MEMOOUKU Mbl OP2AHUZ08AIU KOHMPOILHYIO U IKCHEPUMEHMATLHYIO
epynnoi no 10 cmyoenmos. Konmponvhas epynna 3anumanacs no npocpamme « OcHogvl opeanuzayuu



Pu3uUecK020 BOCNUMAHUS 8 8Y3e». DKCHePUMEHMAbHAS 2DYINA 3AHUMANACH MAK’Cce NO npozpamme,
HO euje 80 8peMs PAZMUHKU IKCNEPUMEHMANbHAS 2PYINA 4 Hedenu UCNonb308aid MpeHaxcepvl 05
ovixanusi Powerbreathe Classic series u «Hoeoe ovixanue». C mpenasicepom Powerbreathe Classic
series cmydenmul Oenanu 20 conpomuenenuti Ha 80oxe, a ¢ mpeHaxicepom «Hosoe ovixanue» — 20 co-
npomuenenuti Ha evidoxe. Cnedyiowue 7 Hedelb CMYOeHmMbl 80 8pPeMsl PAZMUHKU De2anu 8 mpeHa-
arcepuvix mackax «Hoeoe ovixanue». [{o nauana 3anamuii oHu 0enanu HecKOIbKO 21y00KUX 800X08 U
CUTILHBIX BbLOOX08 Uepe3 pom, 00HOBPEMEHHO BPAUANIU PYYK) PECyIUPOSKU YPOBHSL HACPY3KU 00 NOS6-
JIeHUsl 8UOpayul NOMoKa 80bIxaemo2o 6030yxa. B Konye sxcnepumenma makdice npogedeHo mecmii-
posarue npubopom Spirolab II1.

Pesynvmamul memoouxu ompasicenvl 6 NPOYEHMHOM COOMHOUEHUY 8 OUASPAMMAX NoKazameinel
KOHMPONbHOU U IKCNEPUMEHMATIbHOU 2PYNN. Y Cco8epuleHCmeoganue ome4ecmeeHHo20 00pa308anus
mpebyem aKmueHO20 NOUCKA HOBbIX (OpM, Memooo8 U cpedCma 0byueHuUs], HayeleHHbIX Ha co8ep-
WeHCMB0BaH e Y4eOH020 Npoyeccd, NOO2OMOBK) MOI00020 NOKOIEHUsL K JHCUSHU U pabome 8 YCl08U-
SAX PLIHOYHOU IKOHOMUKU. B cospemennvix ycnogusax yueOHblll npoyecc cmyoeHmos 00xceH Obimb
HAanpaenen Ha GHeOpeHue HOB020 0OUeCMEEeHHO20 NOPAOKA — (QOPMUPOBAHUL CAMOCIOAMENbHO,
AKMUBHOU, MEOPHECKOU U 300POBOU TUYHOCTIU.

The paper discusses the experimental technique with the use of simulators for breathing in the
classroom for physical education students of 1-4 courses. To substantiate the developed experimen-
tal techniques, we have organized the control and experimental groups of 10 students. The control
group trained under the program ‘“Bases of the organization of physical education at the Univer-
sity”. Experimental group studied the same program, but also during the warm-up the experimental
group used the exercise equipment for breathing such as “Powerbreathe classic series” and “New
breathe” for 4 weeks. With the simulator "Powerbreathe classic series" students made 20 resis-
tances on the inhale, and with the simulator “New breathe” 20 resistances on the exhale. In the fol-
lowing 7 weeks during the warm-up the students were running in exercise face masks “New
breathe”. Before the class they were doing a few deep breaths, and strong exhalations through the
mouth, simultaneously turning the knob of the level adjustment of the load until the vibration of the
flow of inhaled air. At the end of the experiment, the same testing was performed by the device
“Spirolab III".

The results of the method are illustrated as a percentage in the charts in the control and experi-
mental groups. Improvement of Russian education requires the active search for new forms, meth-
ods and means of education, aimed at improving the educational process, preparing the young gen-
eration for life and work in conditions of market economy. In modern conditions the educational
process for students should be focused on the introduction of a new social order — the formation of
an independent, active, creative and healthy person.

KawueBble caoBa: apIxaTelbHas CUCTEMa, KH3HEHHAsT €MKOCTh JIETKHX, (DOpCUpOBaHHAS €M-
KOCTb JIETKUX, )KU3HEHHAs EMKOCTh BBIJIOXa, 00beM (popcrpoBaHHOTO BbIIOXA 32 1 CEeKyHIy, Mak-
CHMaJIbHasi BEHTHIISIUS JIETKHX, IBIXaTEIbHbBIC TPEHAXKEPHI.

Keywords: respiratory system, vital capacity, forced lung capacity, vital capacity exhalation,
forced expiratory volume in 1 second, maximum pulmonary ventilation, respiratory equipment.



