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AKYCTHYECKHIT KOHTPOJb MeTaJlJIa IKCIJIYaTUPYEeMbIX H MOBPEKIEHHBIX THOOB BOJI0OMYCK-
HBIX U napoorBoasimux Tpyd TIC " (Acoustic Control of Metal of Operated and Damaged
Curved Sections of Water and Steam Tubes TPP)

A. H. Cmupnog, TOKTOp TEXHUYECKUX HayK, nmpodeccop, Kyzbacckuii rocyapcTBeHHBIA TeXHUYEC-
ckuii yauBepcutetr umenu T. @. ['opbaueBa, Kemeposo, Poccus (4. N. Smirnov, DSc in Engineer-
ing, Professor, T. F. Gorbachev Kuzbass State Technical University, Kemerovo, Russia)

H. A. Ilonosa, xanaunaT TEXHUYECKUX HAYK, JOLEHT, TOMCKUI rOCYJapCTBEHHBIN apXUTEKTYpPHO-
CTpOUTENbHBIN yHHBepcHuTeT, Tomck, Poccus (N. A. Popova, PhD in Engineering, Associate
Professor, Tomsk State University of rchitecture and Civil Engineering, Tomsk, Russia)

H. B. Ababkos, kKaHaUAAT TEXHUYECKUX HAyK, JOIEHT, Ky30acckuii TocyaapCTBEHHBI TEXHUYE-
ckuii yauBepcurer umenu T. @. ['opbaueBa, Kemeposo, Poccust (N. V. Ababkov, PhD in Engineer-
ing, Associate Professor, T. F. Gorbachev Kuzbass State Technical University, Kemerovo, Russia)

IIposedeno ucciredoganue mMemania IKCHIYAMUPYEMbIX U HOBPEHCOEHHBIX 2UDO8 80000NYCKHBIX
U napoomeoosuux mpyo CHeKmpaibHO-AKYCIMUYECKUM MEmOoO0OM KOHMPOIs U MemoOOM 3JleK-
MPOHHOU MUKPOCKONUU. B uacmnocmu, ucciedosansvt oopaszysi, ne umerowue nospexcoenutl, oopa-
3ey ¢ KOPPO3UOHHO-YCMAIOCMHOU MPEWUHOU U 00paA3Ybl ¢ MEXHOI0SULECKUMU JedheKkmamu muna
3akama. Bce obOpaszyvi uzeomosnenvi uz cmaiu 20, Ho umerom paszuylo Hapabomky. H3yueno
CMPYKMYpPHOE COCMOosIHUe 00pa3 Y08, 6bINOIHEHA KOIUYECMEEHHAL OYEeHKA MAKUX Napamempos, Kaxk
NIOMHOCIb OUCTOKAYULL U BeIUYUHA TOKANbHLIX NOJell 6HYMpeHHUX Hanpsicenut. Cmpykmypa
Memania 2ubos napoomseooawux U 80000NYCKHbIX mpyb nocie Hapabomku u b6e3 deghekmos co-
cmoum u3z geppumonepaumuou cmecu. Peppum, 3aHUMAIOWUL OCHOBHYIO Hacmb 0O0bema mame-
puana, npucymcmeyem Kaxk He@pacmMeHmupo8anublll, max u QpacmeHmuposanuviil. B memanne eu-
006 NApoomeoOAWUX U B0OOONYCKHBIX MPYO Nocie HAPaboOmKu u ¢ degheKkmamu Yeeauduiacs 00
O0ehekmHo20 yemeHmuma 6 NePaumHbIX 3epHax, a maxdice 0015 ppacmMenmuposanHozo Geppuma.
Ilocmpoenvl epaguyeckue 3a8UCUMOCU AKYCIMUYECKUX XAPAKMEPUCMUK OM 8peMEeHU HAPAOOMKU.
Vemanoenenvl 3nauenus aKycmuueckux Xapakmepucmuk, COOmeemcmeyruue 0e@ekmuomy co-
CMOAHUIO 0151 MeMaia 2ub08 60000NYCKHLIX U NAPOOMEOOAWUX MPYO, U3LOMOBLEHHbIX U3 CINAIU
20. Bvinonnen pacuem KOMHIEKCHO20 Kpumepusi npeo0eibH020 COCMOsAHUsL OJisl 8CeX UCCIe008AHHbIX
0bpasyos. B coomeemcmesuu ¢ pacuemom onpedenenvl 06pasyvl, KOMopsle MO2YM IKCHLYAMUPO-
samvcsi Oe3 NPo8edeHUst PEMOHMHO-60CCMAHOBUMENbHBIX pabom u Oisi KOMOPBIX NPoedeHuUe pe-
MOHMHO-80CCMAHOBUMENLHBIX PAOOM He0OX00UMO.

Investigation of the metal of operated and damaged bends of water and steam-removing pipes by
the spectral-acoustic control method and by the method of electron microscopy was carried out in
the work. In particular, a sample without damages, a specimen with a corrosion-fatigue crack and
a sample with a technological sunset type defect were investigated. All samples are made of steel
20, but have different operating time. The structural state of the samples is studied; a quantitative
evaluation of such parameters as the dislocation density, the values of local fields of internal
stresses is performed. The structure of the metal of the bends of the steam-guiding and water-supply
pipes after the operating time and without defects consists of a ferrite-pearlite mixture. Ferrite,
which occupies the bulk of the volume of material, is present both unfragmented and fragmented. In
the metal of the bends of the steam-guiding and water-supply pipes after use and with defects, the
proportion of defective cementite in perlite grains, as well as the proportion of fragmented ferrite
increased. Graphic dependencies of acoustic characteristics on the time of operation are con-



structed. The values of the acoustic characteristics corresponding to the defective state for the
metal of the bends of the water and steam-removing pipes made of steel 20 have been established. A
complex criterion for the limiting state for all the samples studied is calculated. Samples that can be
operated without carrying out repair and restoration works, and for which the carrying out of re-
pair and restoration work is necessary, are determined in accordance with the calculation.

KawueBble ci0Ba: THOBI MAPOOTBOASIINX M BOJIOOIMYCKHBIX TPYO, CIIEKTPaIbHO-aKyCTUYCCKHIA
METO/I, JJIEKTPOHHASI MUKPOCKOITHS, TUIOTHOCTh JUCIIOKAIINH, BHY TPCHHHE HATIPSKCHUS.

Keywords: bending pipes, steam-removing pipes, water pipes, spectral-acoustic method, metal
research, electron microscopy, dislocation density, internal stresses.
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HccnenoBanusi CTPYKTYPHOTO M HANpPSIKeHHO-Ae()OPMUPOBAHHOIO0 COCTOSIHUSI PeJILCOB Te-
KYIIero mpou3BOJACTBA METOJAOM AKYCTOYNPYIrOCTH : (Investigations of the Structural and
Strain-Stress State of the Rails of Current Production by the Acoustic Elasticity Method)

B. B. Mypasves, noxrop texHuueckux Hayk, npodeccop, VOk['TY umenn M. T. Kanamnukosa,
OI'BYH Yam®UILl YpO PAH, Uxesck, Poccus (V. V. Murav’ev, DSc in Engineering, Professor,
Kalashnikov ISTU, UdmFRC UB RAS, Izhevsk, Russia)

JI. B. Boakosa, kanaunat texunueckux Hayk, IxI['TY umenu M. T. Kanamnukosa, Uxesck, Poc-
cust (L. V. Volkova, PhD in Engineering, Kalashnikov ISTU, Izhevsk, Russia)

A. B. Ilnamynos, xanguaat texuundeckux Hayk, VDkI'TY umenn M. T. Kamamnukoa, MxeBck,
Poccus (4. V. Platunov, PhD in Engineering, Kalashnikov ISTU, Izhevsk, Russia)

U. B. Bynoaxosa, acnupant, W[ TY umenn M. T. Kanamnukosa, UxeBck, Poccust (1. V. Buldakova,
Post-graduate, Kalashnikov ISTU, Izhevsk, Russia)

JI. B. I'vwuna, actiupant, bxI['TY umenn M. T. Kamamnukosa, Vbxesck, Poccust (L. V. Gushchina,
Post-graduate, Kalashnikov ISTU, Izhevsk, Russia)

Ilpeocmasnenvl pezynomamsl 5KCNEPUMEHMANLHBIX USMEPEHUL OCMAMOYHBIX HANPANCEHUU 8
NEeMEHMAx penbcd, USMEPEHHbIX JNIeKMPOMASHUMHO-aKycmudeckum cmpykmypockonom CIOMA c
ucnonvzosanuem memooa axycmoynpyeocmu. OyeHKa 6HYMPEHHUX HANPAXCEHUU Npou3eedeHa
maxaice 8 OMoenNbHuIX demenmax penvca. Hacmpotuixa yyscmeumenvHocmu cmpykmypockona CO-
MA u onpedenenue ko3¢pghuyuenma axycmoynpyeoui césa3u bINOIHeHbL 8 1AO0PAMOPHBIX YCI0BUAX
nymem cO30aHUsl 8 OMpe3sKe peibCd HaANPI*CeHHO20 COCMOSIHUS OOHOOCHO20 Cocamus 6 Hanpasie-
HUU NPOOOTbHOU ocu Ha ucnvimamenvHou mawune Instron 300DX. Ommeuena evicokas 4yecmeu-
MenbHOCMb U 00CMOBEPHOCIb USMEPEHULl C NOSPEUHOCbIO ONpedesienus MeXaHuyecKux Hanpsi-
acenul 0o 2 Mlla u coomeemcmesue 3apecucmpupo8anHubix CMpYKmMypOCKONOM MEXAHUYeCKUx Ha-
npsdiceHUll Hazpy3sKe penvca, peanusyemoli Ha cmende. Ocmamounvle HANPAXCeHus:, onpeoeisiemble
aKycmoynpyum mMemooom no usmepsaemMou pasHuye epemeHu npooe2a 08yx opmo2oHaIbHO NOAPU-
308AHHBIX COBUSOBLIX BOIH HA Y4ACMKe OM 20J108KU 00 NOOOULBbL U 0OPAMHO, ABIAIOMCS YCPEeOHEeH-
HbIMU O CeHYeHUI0 penbCca U Hecym ungopmayuro o eiudune npoooibHbIX HANPAXCEHUI 8 pelbCe.
Jluanazon pazbpoca uzmepeHHvix 8 1a60pamMopuUu OCMAMOUYHbIX HANPANCEHUL 8 OMPE3KAX PelbCo8
cocmaeun 49...67 MIla. C pocmom cocumaroweli Hazpy3Ku npoucxooum ymeHbuleHue CKopocmu
20JI08HOU B0JIHbI HA 8CEX UMEPAEMbIX Y4ACmMKAX penbcd. /s OmHOCUMeNbHOU OYeHKU 0Cmamoy-
HbIX HANPAINCEHUL 8 OMOENbHbIX JIeMEeHMAax penbCd 6bINOJHEHbl USMEPEeHUsl CKOPOCmU pacnpo-
CMPAaHeHUss aKyCmuyeckux 80JH NO 20/108Ke, ulelike U nooouise, noxKazasuiue, 4mo oCmamounvie
HAanpsdxiceHusi 8 NPOOOIbHOM HANPAGIeHUU pPelbCd, KAK NPASUo, HOCAM CHCUMAIOWUU Xapakmep
0J15 20108KU U PACMALUBAIOWUL — OIS UUETIKU.

The results of experimental measurements of residual stresses in rail elements, measured by the
electromagnetically-acoustic structurescope SEMA using the acoustoelasticity method are pre-
sented. The evaluation of internal stresses is also given in individual rail elements. The sensitivity
setting of the SEMA structurescope and the determination of the acoustoelastic coupling coefficient
are performed in the laboratory by creating in section of rail a stress state of a uniaxial compres-



sion in the direction of the longitudinal axis in the rail of the Instron 300DX testing machine. High
sensitivity and measurement reliability with an error of determination of mechanical stresses up to
2 MPa and correspondence of mechanical stresses of the rail registered by the structurescope, real-
ized at the stand, are noted. Residual stresses are determined by the acoustoelastic method from the
measured difference in the travel times of two orthogonally polarized shear waves on the section
from the head to the sole and conversely are averaged over the section of the rail and carry infor-
mation on the magnitude of the longitudinal stresses in the rail. The scatter range of the residual
stresses measured in the laboratory in rails sections was 49-67 MPa. With the growth of the com-
pressive load, the velocity of the head wave decreases along all measured sections of the rail. To
measure the residual stresses in individual rail elements, measurements were made of the propaga-
tion velocity of acoustic waves along the head, neck and sole, showing that the residual stresses in
the longitudinal direction of the rail are, as a rule, of a compressive nature for the head and tensile
for the neck. For relative estimation of the residual stresses in individual rail elements, measure-
ments were made of the propagation velocity of acoustic waves along the head, web and base,
showing that the residual stresses in the longitudinal direction of the rail are, as a rule, of a com-
pressive nature for the head and tensile for the web.

KiroueBble ¢JioBa: HEpa3pyIAlOIIUNA KOHTPOJIb, aKyCTOYIIPYTOCTh, PEIIbC, OCTATOYHBIC HATIPSI-
KCHHUS.
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Pacuer Hanpsi:keHHO-1e()OPMHPOBAHHOTO COCTOSIHMSI CIIMPOUIHON Mepenayd MpHU AelcTBUH
nuKoBoH Harpy3ku (Analysis of Mode of Deformation for Spiroid Gears under Peak Loads)
A. M. Cannuxos, VbxI'TY umenun M. T. Kanamnukosa, MkeBck, Poccust (4. M. Sannikov, Kalash-
nikov ISTU, Izhevsk, Russia)

Paccmompena 3a0aua ananuza msajiceioHacpyHCceHHoll HU3KOCKOPOCMHOU MHO2ONAPHOU CRUPO-
UOHOU nepeoayu ¢ yY4emom GIUAHUS YNPY2020 KOHMAKMHO20, U3LUOHO-COBUS08020 U YNPY2ONId-
CMUYeCcK020 KOHMAKMHO20 B3aumMoO0eticmeusi 3y0be6 Koaeca U 6UMKO8 CRUPOUOHO2O HepEsKd.
Obocnosan omkaz om memooa KoHeyHvix dnemenmos (MK3), obbluno wupoxo npumensaemozo ons
PeWeHUsT 3a0ay HASPYHCEHHO20 KOHMAKma. 3a0aya ananusza ynpyeoniacmudyecku HAacpy’ceHHOU
nepeoavu paccCMOmMpeHa Kaxk KoMOuHnayus 0151 08yX 3a0ay. MpaouyuoOHHO020 AHAIU3A YNPY2OHde-
PYIHCEHHO20 KOHMAKMA U CUHMmMe3a — NOUCKA mpedyeMoll ceoMempuu NAACMUYecKu 0eghopmupo-
BAHHBIX NOGEPXHOCMEU CNUPOUOHOU nepedadu. Ilpusooumcs pazpabomanHvlii areopumm pacyema
pacnpeoeneHusi Ha2py3Ku ¢ Y4emom Ynpy2oeo U YNpyeonadcmuyeckoeo Xapakmepa KOHMAaxKmd,
MHO2ONAPHOCU U HATUYUS MAKPOHEPBOHOCMEU HA KOHMAKMUPYIOWUX NOBEPXHOCMAX CRUPOUOHOU
nepeoayu. Onucanvl 00nywjenus, npuxsimsle npu pazpabomke areopumma. /lano onucanue vlbopa
O00NYCMUMO20 KOHMAKMHO20 HANPSICEHUs, KOMOPOe VUUMbIBAEN CILONCHLIUL 2eoMempuiecKull
npogub KOHMAKmMubIX nogepxnocmei. Ilpueoosmes uuciosvie npumepsl, NOLYYEHHLIE 6 Pe3Yilb-
mame pabomul NPEONIONCEHHO20 ANOPUMMA, NPEOCMABIEHHbIE 8 Ude 2PAPUKO8, OeMOHCMPUPYIO-
wue e2co pabomocnocooOHOCMb U HA2IOHOCIb NOLYYAeMbIX pe3yibmamos. IIpedcmaesnienvt mame-
PUanbl N0 SKCHLYAMAYUU MAHCELOHASPYHCEHHBIX HUSKOCKOPOCMHBIX CRUPOUOHBIX nepeoay, noo-
meepacoarouue 00CMOBEPHOCHb NOJYUAEMbIX Pe3YIbMAamos NpedsloNCeHHO20 an2opumma. Jlanvl
peKomeHOayuy no J0KAIU3ayuu KOHMaKkma Ha padouux no8epxXHOCUAX CHUPOUOHOL nepeoayul.

The paper describes the analysis of heavy-loaded low-speed multi-pair spiroid gears under the
effect of elastic contact, bending and shearing, and elastoplastic contact interaction of gearwheel
teeth and worm threads. Rejection from the finite-element method widely used for solving the prob-
lems of loaded tooth contact is substantiated. Analysis of elastically and plastically loaded gears is
considered as the set of two problems: traditional analysis of the elastically loaded contact and syn-
thesis, that is, the search for the required geometry of plastically deformed surfaces of spiroid
gears. The developed algorithm for analysis of load distribution with account of elastic and elasto-



plastic contact condition, multi-pair contact and macro-roughnesses on contacting surfaces is pre-
sented. Allowances taken within the development of the algorithm are described. Choice of the al-
lowable contact stress that considers the complex geometrical profile of contacting surfaces is de-
scribed. The proposed algorithm allowed for obtaining the numerical results presented as diagrams
and demonstrating the workability of the algorithm and the clarity of the obtained results. The pre-
sented information on operation of heavy-loaded low-speed spiroid gears proves the veracity of the
proposed algorithm. Recommendations on contact localization on work surfaces of spiroid gears
are given.

Krouessble cinoBa: LTCA, cniuponiHas nepeada, Harpy>kK€HHbIN KOHTAKT, IUIACTUYECKOE CMSITHE.

Keywords: LTCA, spiroid gear, loaded contact, plastic crumpling.
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AHaJIu3 pa3BUTHSA MOAY/JIbHOI0 HHAUBUAYAJIBHOI0 ABTOMATHYeCKOro opyxus (Analysis of the
Development of Individual Modular Automatic Weapons)

C. A. Ilucapes, NOKTOp TEXHUYECKUX HAyK, KaHAMJAT S3KOHOMUYECKUX Hayk, npodeccop, UxI'TY
umenu M. T. Kanamnukosa, MxxeBck, Poccus (S. 4. Pisarev, DSc in Engineering, PhD in Econom-
ics, Professor, Kalashnikov ISTU, Izhevsk, Russia)

/. C. Pomanos, acnupant, VIxI'TY umenn M. T. Kanamnukosa, Mxesck, Poccus (D. S. Romanov,
Post-graduate, Kalashnikov ISTU, Izhevsk, Russia)

IIposeden ananuz pazeumus 3apyoeicHo20 MOOYIbHO20 A8MOMAMUYECKO20 OPYHCUA U pabom no
CO30aHUI0 MOOYTILHO2O a8momama, npo8ooumslx kageopoti « Cmpenkosoe opyaicuey Hocl TY ume-
nu M. T. Kanawnuxosa. Ilpusedenvl npumepsl 00pazyos umypmossix MoOYIbHbIX GUHMOBOK, CO3-
OaHHBIX 8 pazsumslx 3apyodedicuvix cmpanax, nanpumep, CILIA, 'epmanuu, Ascmpuu. Iloxaszano,
ymo 6 Hacmosujee 8pemMs CO30aHUe MOOYIbHO20 ABMOMAMUYECKO20 OPYIHCUSL AGNAEMC I 00UWeMUpo-
80U meHOeHyuel U3-3a 803MONCHOCMU €20 MHO20(PYHKYUOHAIbHO20 NPUMEHEHUS 8 00CMAaMmOYHO
WUPOKOM cnekmpe 00esblX onepayuil, NPOBOOUMbBIX NEXOMHLIMU YACMAMU U NOOPA30eLeHUIMU.
Ommeueno, 4mo KOHyenyusi MOOYIbHO20 ABMOMAMA CO CMEHHbIMU CIMEONAMU U CUCTNEMbL MOOYIb-
HO20 aB8MOMamuyecko20 opyicus no0 paziudHble Munsvl NAMPOHOS, A MAKI’Ce KOHCMPYKYUSL MO-
OVIbHO20 asmomama eénepevle paspabomawnvl 6 Hauiel cmpane Ha Kageope «Cmpenkogoe opy-
acuey Hocl TY umenu M. T. Kanawmnuxosa. Ilpumeuamenvrno, 4umo 6 HOBOU KOHCMPYKYUU A8MO-
mama u cucmemvbl MOOYIbHO20 OPYIHCUSL (MOOVIbHBIL ABMOMAM, MOOYIbHASL BUHMOBKA, MOOYIbHbI
PYUHOU nylement) npeononazaemcs UCnoIb308aHUue OmMpaAOOMAHHLIX Y3108 OPYI*CUSL SHAMEHUMBIX
omeuecmeennvix opyoucelinukos M. T. Kanawnuxosa u E. @. [[pacynosa. [Ipueeden Hogvlll NOHS-
Mulnbll annapam u QYHKYUOHANbHO-CMPYKMYPHAS KIACCUDUKAYUS MOOYIbHO20 OpYyicus, odlie2-
yalowue NOHUMaHue yCmpoucmea u nepcneKmue pasgumusi 3mo20 6U0a OPYHCUsl.

The analysis of the development of an external module with automatic weapons and work on the
creation of modular machines is performed by the department of “Small arms” at the Kalashnikov
Izhevsk State Technical University. Examples of modular assault rifles created in developed coun-
tries, such as the USA, Germany, Austria are given. It is shown that at present the creation of
modular automatic weapons is a global trend, because of the possibility of many functional applica-
tions in a fairly wide range of combat operations of infantry units. It was noted that the concept of
a modular car with replaceable shafts and a system of modular automatic weapons for different
types of cartridges, as well as the design of modular machines, were first developed in our country
at the Department of Rifle Arms of the Kalashnikov Izhevsk State Technical University. It is note-
worthy that in the new design of machines and the modular weapon system (modular, modular rifle,
modular hand cannon), it is planned to use the spent components of weapons by famous M. T.
Kalashnikov, E. F. Dragunov. The paper presents new conceptual frameworks and a functional and
structural classification of modular weapons that contribute to understanding of the structure and
prospects for the development of this type of weapon.



KawueBble ci1oBa: aHajan3, MOIYJIbHOE OPY)KUE, TCHICHIIUN, PAa3BUTHE, CUCTEMA OPYKHUs, KOH-
CTPYKIHSI, KJIaccu(uKamusi.

Keywords: analysis, modular weapons, trends, development, development of weapon systems,
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K Bompocy 0 BO3MO:KHOCTH paclIMpeHHsi Pe;KUMOB 00eBOro MpUMeHeHHs] ABHAIIMOHHOIO ap-
THLIepuiickoro opyxus (On the Issue of the Possibility of Expanding the Regimes of Combat
Use of Aircraft Artillery Weapons)

P. A. Jlanunenxo, anpioHkT, BoenHno-Bo3aymnas akagemus umenu npog. H. E. XKykoBckoro u
10. A. TI'arapuna, Boponex, Poccust (R. 4. Danilenko, Adjunct, N. E. Zhukovsky and Y. A. Ga-
garin Air Force Academy, Voronezh, Russia)

Asuayuonroe apmuiieputickoe opyicue MO*CHO OMHECMU K mem CUCMeMAM, Nepcnekmugsbl uc-
NONb308AHUSL KOMOPLIX COXPAHAIOMCSA HA 6€Cb NEPUoO CYWeCmBO8aHUsl apMUU C BOOPYHCEHUEM
00bIYHO20 MUNA, NOIMOMY BONPOC NOUCKA Hauboiee IPPEKMuUHbIX nymeti NPoseoeHUs e20 MO-
OoepHu3ayuy 0OCMaemcs Ha ce200HAWMNUL OeHb akmyanvHuiM. Henpasunvnas opeanuzayus pedxicu-
M08 00e6020 NpUMeHeHUs AGUAYUOHHO20 APMUIIEPULICKO20 OPYIHCUS MONCEM NPUBECTNU K HeBbl-
NOJIHEHUIO NOAEeMHO20 3A0aHUs U 0adxce nomepe cobCMEenHO20 1emamenbHO20 annapama.

Oyenka memnepamypHo2o Noas AGUAYUOHHO2O APMUILIEPULICKO20 OPYIHCUS, 8 KOMOPOM NOCIe
npekpawjenusi cmpenbosvl ouepeoHol boenpunac 00CbIIAemcs 6 Kanal Cmeod, A6IAemcs 8A#CHOL
cocmagnanwell npu OyeHKe e2o0 Ka4eCmeeHH020 U 0e30nacHo20 yHKyuonuposanus. B cmamve
paccmampusaemcs, Mooeib Meniogo20 COCMOSHUAL CUCTEMbL KOpYCUe — NAMPOHY, AGNAIOWeEUCs
COCMABHOU KOHCMPYKYUeL CLOHCHOU Gopmbl, Npu omcmpeie Y8eiuieHHo20 KOIUYecmsa ablcmpe-
7108 8 ouepedu, ouepeoell 8bICMPENOs, USMEHEHUU BPEMEHHbIX UHMEPBATIO8 MeHCOY 0UepeOsiMU Gbl-
CMpenos, apeyMeHmupyemcs 6bloop Memooa KOHeUHbIX pasHocmell O0Jisl NOCMPOEHUs. MAmeMamu-
Yeckol Mooenu Hazpesa cucmemvl «opycue — nampony. OyeHeHo 6nusHUe Nepepbleos MedHCOy
ouepeodsMU BbICIMPENO8 HA 8peMsl OOCMUICEHUS. OONYCTNUMBIX MeMnepamyp cpadamuvléanus 63pule-
yamoeo eewjecmea YHUMapHo20 nampoua, enusiowue Ha 6e3onacHoe npumMeHeHue asuayuoHHO20
apmunnepuiickoeo opyacusi. OnpeoeneHo enusHue 8bICOMbl NOLEMA HA 603MONCHOCMb PACULUPEHUSL
ouanasonos 60e6020 NPUMeHeHUsl ABUAYUOHHO20 apMUIEPUticKo2o opyxcus. Ilpedcmaesnen ananus
BNUAHUA Y8eIUYeHUs DOENPUNAcos 8 ouepeou U KOIU4ecmed OmcmpenugaemMvlix ouepeoeli Ha 6epo-
AMHOCMb NOpAdCenUe yeau ¢ NOMOUWbI0 Memooa UMUMAYUOHHO20 MOOEIUPOBAHUs CMPeNbObl ON-
peoelieno nusHUue oyepedu y8eaudeHHOU OIUHbl Ha pacceusanue DOenpunacos yoapHo2o 0elcmausl
npu cmpenbbe no 8030YUHOU Yelu.

Aviation artillery weapons can be attributed to those systems with the perspectives of their being
preserved for the entire period of the army’s existence with conventional weapons, so the question
of finding the most effective ways of carrying out its modernization remains actual today. Incorrect
organization of regimes for the combat use of aircraft artillery weapons can lead to non-fulfillment
of the flight task and even the loss of its own aircraft. Assessment of the temperature field of aircraft
artillery weapons, in which, after the shooting ceases, the next ammunition is sent to the trunk
channel, is an important component in assessing its qualitative and safe functioning. The paper
deals with the model of the thermal state of the “weapon - cartridge” system, which is a composite
construction of a complex shape, when shooting an increased number of shots in the queue, bursts
of shots, changing the time intervals between the bursts of shots, the choice of the finite difference
method for constructing the mathematical model of heating the “weapon - cartridge”. The influ-
ence of interruptions between the bursts of shots during the time of reaching the permissible tem-
peratures of the operation of the explosive of a unitary cartridge, affecting the safe use of aircraft
artillery weapons, is estimated. The influence of the flight altitude on the possibility of expanding
the ranges of combat use of aircraft artillery weapons is determined. The analysis of the effect of
the increase in ammunition in the queue and the number of firing queues on the probability of tar-



get damage is presented. Using the simulation method, the influence of a longer-length queue on
the scattering of impact ammunition during firing at an air target is determined.

KawueBble ¢JI0Ba: aBHAIMOHHOE apTHIUICPUHCKOE OpY)KHE, TEIUIOBOE IMOJIE, METO]] KOHEYHBIX
3JIEMEHTOB, BEPOSITHOCTh TIOPAKEHHSI, PACCEUBAHHE.

Keywords: aviation artillery weapons, thermal field, finite element method, the probability of
failure, diffusion.
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MopneaupoBanne THHAMUKH IJIAHETAPHBIX Mepeaay ¢ JieMeHTAMHU MOBBINIEHHOH MOIATINBO-
ctu (Modeling of Dynamics of Planetary Gears with Elements of the Increased Flexibility)

U. A. Ilywxapes, acnupant, UxI'TY umenn M. T. Kanamnukosa, Mxesck, Poccus (1. A. Pushka-
rev, Post-graduate, Kalashnikov ISTU, Izhevsk, Russia)

Togvluennas nodamaugocms 21eMeHmMo8 NIAHEeMAapPHOU nepedayu cnocoocmayem 6blpasHUBA-
HUIO HAZPY3KU 8 3ayenjieHUsx Koaec, HO co30aem ONACHOCMb 03HUKHOBECHUS HeXCeNamenbHbIX KO-
nedanu. AKmyanvHou A611emcs 3a0aia UCCie008anus OUHAMUKU NIAHEMAPHbIX nepeoayd ¢ JJe-
MEHMAaMU NOBbIUUEHHOU NOOAMAUBOCU.

IInanemapuas nepeoaua npedcmasieHa HAOOPOM mMEepobiX men (3y06uamvlx Koaec), cOeOUHeH-
HbIX NPYHCUHAMU, MOOETUPYIOWUMU YApY2ue C853U 6 3y0uamulx napax. 1 ubkuil snuyuxi npeocmas-
JIeH 8 sude uacmeti 0000a u ynpyeo CeA3aHHbIX OMOENbHbIX 3)0bes, HAXO00AWUXCS 8 OAHHBIL MO-
MeHm 8 3ayenyieHuu.

Mamemamuyeckas mooenb OUHAMUKU NAAHEMAPHO20 MEXAHUIMA COCMABNEHA HA OCHO8E YPAG-
Henuil Jlacpansica émopoeo poda. Yumerno 0egsims 0600ujenHvlx Koopounam. B 0600weHHbie cuibl
BX00IM: MOMEHmMbl 08U2AMeNsl, CUI NOAE3HO20 CONPOMUBTEHUS U MPEHUs, MOMEHM, 00)Cl08/eH-
HbIL KpYYeHUuem ynpy2020 6aa COIHEeUHOU WeCmepHU, Yupyaue CUlbl 8 3ayenjieHul Koaec, 8 0CAX
Camennumos, mMexHcoy OmoenbHbIMU 3Y0bAMU INUYUKILA.

B nepsom npubaudsicenuu cuumaemcs, 4mo yeno8as cKopocms 600una nocmosnua. Ilpunumaems-
CsL Makdice, 4mo CyMma MOMEHMO8 08ueames, CUil NOJe3H020 CONPOMUBIEHUs. U MPEHUsSL PABHA HY-
JI0, YeHmp Macc CAmeniuma OmHOCUMENbHO 600una He nepemewaemcs. Cucmema us O0egamu
oughgeperyuanvbHulx ypasHeHull ceedeHa K 08yM YPAGHEHUAM C80000HbBIX KOIeOaHull cameiiuma u
conHeunol uecmepru. Kecmrkocms 6 3y04amom 3ayenieHuu 8blpadceHa yepe3 Mooyib Ynpy2ocmu
U wWupuHy eenya 3youamolx Koaec. Momenmol unepyuu Koiec NpuHAmMsl KaxK y CHIOUHBIX OUCKO8;
Maccol Koiec onpeoensaiomcs ¢ y4emom Kodgh@duyueHma 3anoiHeHus.

Ilonyuenvl ananumuueckue 3a8ucumMocmu Oisi COOCMBEHHLIX YACMOM C80DOOHbIX KONeOAHULL
camennuma u CONHEYHOU WecmepHu 6cieocmeaue nooamausocmu 3yoves. Hccnedosano enusanue
ouamempa CONHEYHOU UleCmepPHU U NepedamoyH020 OMHOWEHU NIAAHEMAPHO20 MEXAHUSMA HA
3HayeHuss coocmeennvix uacmom. Coenan 6b1800 0 GIUAHUU YEENUUEHUS NOOAMIUBOCIU IIEMEHIO8
NIIGHeMAapHOU nepedayu Ha HedceamebHble KONeOAHUsL CameaIuma U COIHEeYHOU uWeCmepHU.

The increased elements flexibility of planetary gear promotes load alignment in wheel meshing,
but creates danger of undesirable vibrations emergence. The research problem of dynamics of
planetary gears with elements of the increased flexibility is relevant.

The planetary gear is presented by a set of solid bodies (gearwheels) connected by the springs
modeling elastic constraints in gear pair. The flexible epicycle is presented in the form of gear rim
parts and separate teeth with elastic constraint between them which are at present in meshing.

The mathematical model of dynamics of the planetary mechanism is made on the basis of La-
grange’s equations of the second kind. Nine generalized coordinates are considered. The general-
ized forces are: moments of the engine, forces of friction and useful resistance; the moment caused
by torsion of an elastic axle of a sun gearwheel; elastic forces in wheels meshing, in satellites axles,
between separate teeth of an epicycle.

As a first approximation it is considered that planetary carrier’s angular speed is constant. It is
also accepted that the sum of the moments of the engine, forces of friction and useful resistance is



equal to zero; and the mass center of the satellite with respect to the planetary carrier doesn’t
move. The system of nine differential equations is reduced to two equations of free vibrations of the
satellite and a sun gearwheel. The meshing rigidity is expressed via the Young modulus and face
width of gearwheels. The moments of inertia of wheels are accepted as for continuous disks, masses
of wheels are determined with account of the filling coefficient.

Analytical dependences for natural frequencies of free vibrations of the satellite and a sun gear-
wheel owing to teeth flexibility are received. Influence of a sun gearwheel diameter and gear ratio
of the planetary mechanism on values of natural frequencies is investigated. The conclusion is made
for the influence of the increased compliance of planetary gear elements on undesirable vibrations
of the satellite and the sun gearwheel.

KawueBble cjioBa: TUIaHETapHAs TMepesada, MoJaTIMBOCTh HJIEMEHTOB, TWHAMHKA, KOJICOaHHS,
COOCTBEHHAs YacTOTa.
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NnenTnduranus BUPTYAJbHbIX AHAJOIOB KUAKUX pakeTHbIX TomauB (Identification of Vir-
tual Analogs of Liquid Rocket Fuels)

M. A. Kopenanog, Noxtop TexHW4YecKux Hayk, aoueHT, UxI['TY umenn M. T. Kanamnukosa,
WxeBck, Poceust (M. A. Korepanov, DSc in Engineering, Associate Professor, Kalashnikov ISTU,
Izhevsk, Russia)

C. H. Xpamos, nokTop TeXHWYeCKHX Hayk, mpodeccop, VDKI'TY umennm M. T. Kamamnunkosa,
Wxesck, Poccus (S. N. Khramov, DSc in Engineering, Professor, Kalashnikov ISTU, Izhevsk, Russia)

Iocmasnennas Konyenyueii mooepHuzayuu 06paz08anust 3a0a4a nOGbIUEHUSI KAYeCmed noo2o-
MOBKU CNeyuaiucmos O0isi 0OOPOHHO20 KOMNAeKca obecneyusaemcs HAIuduem OO0CmyNnHouU
U 00CMOBepHOll UHGOpMAYUL O MEXHUYECKUX XAPAKMEPUCMUKAX U PealbHO OOCHMUSHYMbIX pe-
3ynvmamax npeovioyujeli npogeccuoHarIbHoU 0essmeIbHOCMU pa3padoOmMyuUKo8 CLOHNCHbIX MexHue-
CKUX CUCMeEM, 8 MOM YUCAe PA3IUYHBIX NO YCMPOUCMEY U HA3ZHAYEHUIO JIeMamelbHbIX annapamos
(banrucmuueckux paxem). Pempocnexmuenas uoenmugurayusi SUPMYaibHbIX AHAI0208 OALIU-
CMU4ecKux pakem Onupaemcst Ha O0CMOBEPHYI0 UHPOPMAYUIO O XAPAKMEPUCMUKAX UCTOIb308AH-
HbIX 8 HUX PAKEMHbIX MONIUG.

Paccmompen npoyecc udenmugpuxayuu 8upmyanbHulX AHAN0208 O8YXKOMNOHEHMHBIX 8bICOKO-
KUNAWUX HCUOKUX DAKEMHBIX MONAUE, UCNONb308AHHBIX OJiIs1 OOHOCIYNEHYAMbIX OANIUCIIUYECKUX
paxem. C nomowbto Memooos meopuu NAAHUPOBAHUSL BbIYUCTUMETLHBIX IKCHEPUMEHMO8 NOTYYeHbL
napamempbul HOIUHOMUALLHBIX MoOeell MePMOOUHAMULECKUX XAPAKMePUCMUK NPOOYKMO8 C2opa-
HUsL, HeoOxXoouMble 0l UOeHMUPUKAYUU XAPAKMEPUCTUK OATTUCIUYECKUX PAKEem.

Onpedensowumu axmopamu npu op2anu3ayuu NOIHO20 (GAKMOPHO20 MPEXyPOBHE8020 6bl-
YUCTUMENbHO20 IKCHEPUMEHMA BblOPAHbL MACCOB0€ COOMHOUIEHUE KOMNOHEHMO8 U OdGleHUue
6 Kamepe ceopanus. 3a pacuemmnoe daeienue Ha cpese conia npunamo 0,1 Mlla. Teuenue 6 conne
PAaKkemnoeo 0sueamens CUUmMaencs 0OHOMEPHLIM U PABHOBECHbIM, NOKA3AMENb UIHMPONblL pac-
CUUMBIBAEMCS NO NAPAMEMPAM KPUMUYECKO20 cedenus u cpesa conaa. He yuumvisaiomes nomepu,
00y cl081eHHble MENTO0OMEHOM U MPEHUEM 8 NOZPAHUYHBIM CILOe.

Ilo pe3ynomamam blYUCTUMENbHBIX IKCNEPUMEHMO8 OJis CeMU 8bICOKOKUNAWUX MONIUE OOHO-
CMyneH4amvlx OALIUCMUYECKUX pakem onpeoeneHvl KodpduyueHmol nOTUHOMUATLHBIX MOOerel
MEPMOOUHAMUYECKUX XAPAKMEPUCTIUK NPOOYKMOE C2OPAHUs: MeMnepamypa u MOIbHAs MaAcca 8
Kamepe c2opanus, NoKazamesib U3IHMPONbL NPU PACWUPEHUU 8 C8EPX38YKOBOM CONIe, VOelbHas
ms2a Ha pacyemHoM pedxcume.

The task set by the Concept of modernization of education is to improve the quality of training of
specialists for the defense complex by the availability of accessible and reliable information about
the technical characteristics and the actual results achieved by the previous professional activities
of developers of complex technical systems, including aircrafts (ballistic missiles) various by the



design and purpose. The retrospective identification of virtual analogues of ballistic missiles is
based on reliable information about the characteristics of the rocket fuels used in them.

The paper describes the process of identifying the virtual counterparts of two-component high-
boiling liquid rocket fuels used for single-stage ballistic missiles. Using the methods of planning
theory for computational experiments the parameters of the polynomial models of thermodynamic
characteristics of combustion products are obtained necessary for the identification of characteris-
tics of ballistic missiles.

The determining factors in the organization of a three-level full factorial computational experi-
ment were the mass ratio of the components and the pressure in the combustion chamber. The pres-
sure 0.1 MPa was chosen as the calculated pressure at the nozzle. Flow in a rocket engine nozzle is
taken to be one-dimensional and the equilibrium, the rate of isentrope is calculated according to
the parameters of the critical section and the nozzle exit. Losses due to heat transfer and friction in
the boundary layer are not taken into account.

According to the results of computational experiments for seven high-boiling propellants of sin-
gle-stage ballistic missiles the coefficients of polynomial models of thermodynamic characteristics
of combustion products are determined: temperature and molar mass in the combustion chamber,
the rate of isentrope during expansion in a supersonic nozzle, and the specific thrust of the current
regime.

KawueBble cj10Ba: XKUAKOE PAKETHOC TOIUIMBO, BUPTYaJIbHBINH aHAIOT, TEPMOIUHAMUYCCKHE
XapaKTEPUCTHKH, TOJTHHOMHAIBLHBIEC MOICITH.

Keywords: liquid rocket fuel, virtual analogue, polynomial models, thermodynamic characteris-
tics.
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I'apmonu3anusi moTpedHOCTE PEerMOHAJBHBIX PBIHKOB TPyAa M 00pa30BaTelbHbIX YCJAyIr —
HeoOxoaumoe ycjoBHe 3(PPeKTHBHOIO PAa3BUTHS TEPPUTOPUM OINEPEKAKIIET0 COIUAIBHO-
skoHOMUYeckoro passutusi (Harmonization of Requirements of the Regional Labor Markets
and Educational Services is the Necessary Condition of Effective Development of the Terri-
tory of the Advancing Social and Economic Development)

H. @. Pesenko, NOKTOp SKOHOMHUYECKHUX HayK, mpodeccop, CaparmynbCKuil TOTUTEXHUISCKUN WHCTH-
TyT (puman) VxkI'TY umenn M. T. Kanamnukosa, Mxesck, Poccust (N. F. Revenko, DSc in Eco-
nomics, Professor, Sarapul Polytechnic Institute (branch) of Kalashnikov ISTU, Izhevsk, Russia)

0. A. Cunusarnosa, Capamynbckuii nonmutexanueckuii UHCTUTYT (dmmman) kI TY umenu M. T. Ka-
namaukoBa, Mbkesck, Poccus (O. A4. Silivanova, Sarapul Polytechnic Institute (branch) of Kalash-
nikov ISTU, Izhevsk, Russia)

O. M. I[lepmunosa, KanauaaT 3KOHOMUYECKUX HayK, noueHT, k[ TY umenn M. T. KanamuukoBa,
WxeBck, Poccus (O. M. Perminova, PhD in Economics, Associate Professor, Kalashnikov ISTU,
Izhevsk, Russia)

Ananuzupyromes ghakmopewi, enuswUe Ha PearusayuIo Cyujecmsyrouux O1a2onpusmHtslx npeo-
NOCBLIOK PA38UMUSL MEPPUMOPUU ONEPeAHCAIouLec0 COYUAIbHO-IKOHOMUYecko2o passumus «Capa-
nyny. Ilokasano, umo 3a peanusayueil Kaxcoou U3 cyuecmsyrouux 01a2o0npusimHslX npeonocslioK
PA3sUmMusi meppumopull ONepeNcare20 CoYUaIbHO-9KOHOMUUECK020 PA38Uumus cmoum oesmeib-
HOCMb NEePCOHANA NPEeOnPUAMULL U OP2AHU3AYULL, KOMOPbILL HE0OXO00UMO No020mosums. Bbisénensl
U cucmemMamu3upoB8aHvl XapaKxmepuvie 0COOEHHOCMU CO8PEMEHHO20 PbIHKA MPYOad MYHUYUNATbHO-
20 obpaszosanus «Capanyny. Pazeumue pezudenmamu meppumopuu onepexrcaioujeco coyuaibHo-
9KOHOMUYECKO20 PA3BUMUS NPeOnpuUsmull NUWesoll, 1e2kol u oopabamueiearowieli NPoOMvlULIeHHO-



cmu, OYMAdCHOU U XUMUYECKOU Ompacietl Mojicenm nompebosams 3HAUUMENbHO20 NPUIUBA MOLO-
0bIX Keanupuyuposannvix kaopos. U 6 smom ciyuae mol modicem owymums ux oegpuyum. Ilosmo-
My 6e3 npuHsamus onpeoeneHHbIX pecyIupyiouux mep, CUmyayus Ha pulHKe mpyod meppumopuu
onepedicaouje2o coyUuarbHO-9KOHOMU4ecko2o passumus «Capanyiy modcem ob0CmMpumvbcs 8 ca-
MoM Onudcatiuem 0yoyuem.

Pewenue npobnemvi nonoanenus cneyuanucmamy SKOHOMUKU MePpUmMopull Onepencaie2o co-
YUATLHO-9KOHOMUYECKO20 PA3BUMUL MOHO20POOd, 8 OCHOBHOM 3A CHem MeCMHO20 HACeNeHUs, Npu-
obpemaem 8ax)cHoe cmpameuyeckoe 3HaueHue ¢ MoyKu 3peHust hopmMupoeanus HeobXooumoz20 Ko-
Jauvecmsa pabouell cunvl, obecneuugaroujeli IKOHOMUUECKoe pazeumue meppumopul onepexicarouje-
20 COYUANLHO-IKOHOMUUECKO20 pAa3eumusi 8 MoHo2opooe. IIpednodicena KoHyenmyanbHas cxema
DOpMUPOBAHUS MEXAHUBMA YNPABILEHUsl 83AUMOOCUCMBUEM PLIHKO8 MpPyoa U 00pa308amebHbIX YC-
JIye HA Meppumopull ONepexcaryeco COYUaIbHO-9KOHOMULECKO20 PA36UMUsL 051 O0CIMUINCEHUs 2ap-
MOHU3AYUU UX NOMPeOHOCME, NO360AIWASL NOO2OMOBUMb BbICOKOKBATUDUYUPOBAHHbIE KAOPbL U
Veenuuums npou3800UmenIbHOCMsy mpyod.

The paper analyzes the factors influencing the implementation of the existing favorable prereq-
uisites of the development of the territory of the advancing social and economic development of
Sarapul. It is shown that any implementation of the existing favorable prerequisites of the develop-
ment of the territory of the advancing social and economic development is influenced by the activi-
ties of the personnel of enterprises and organizations to be prepared. Characteristics of the modern
labor market of the municipal unit of Sarapul are revealed and systematized. The development of
food, light and manufacturing, paper and chemical industries may require a significant influx of the
young qualified personnel. And, in this case, it’s going to be the lack of them. Therefore, without
certain regulatory measures, the situation in the labor market of the territory of the advancing so-
cial and economic development of Sarapul may become aggravated in the nearest future.

It is shown that the problem of completion of economy of the territory of the advancing social
and economic development of the monotown by specialists, generally, at the expense of local popu-
lation, has a huge strategic importance from the point of view of forming of the necessary quantity
of a labor power providing the economic development of the territory of the advancing social and
economic development in the monotown. The conceptual scheme of forming of the controlling
mechanism by interaction of the labor markets and educational services in the territory of the ad-
vancing social and economic development for achievement of harmonization of their requirements
allowing to prepare highly qualified personnel and to increase labor productivity is offered.

KawueBble c10Ba: MOHOTOPOJ, TEPPUTOPHS ONEPEKAIOIIETO COLUATBHO-3KOHOMUYECKOTO Pa3-
BUTHSI, PBIHOK TPYZAa, 00pa30BaTeIbHBIC YUPEHKICHHS.

Keywords: monotown, territory of the advancing social and economic development, labor mar-
ket, educational institution.
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YnpasiieHue opraHu3anusiMu B COBPeMEHHBIX YCJI0BHAX Xo3s1iicTBoBanusi (Management Or-
ganizations in the Modern Conditions)

C. FO. Unbun, xauauaaT JKOHOMUYECKUX HayK, TOLUEHT, POCCHIICKHIT TOCY1apCTBEHHBIA YHUBEPCHU-
ter umeHn A. H. Koceiruna (Texnonoruu. [Qu3zaitn. MckyccTBo); MOCKOBCKUI TEXHOJIOTHUUECKHUI
uHCTUTYT, MockBa, Poccus (S. Yu. Ilyin, PhD in Economics, Associate Professor, Russian State
University named after A. N. Kosygin (Technology. Design. Art); Moscow Technological Institute,
Moscow, Russia)

Cmamus exnouaem 6 ceds npucywjue 0eucmeayroujeil KOHbIOHKMype 3aKOHOMEPHOCMU (QYHK-
YUOHUPOBAHUSL YNPABLEHYECKOU CUCMEMbl OP2AHUAYULL, UMEIOUUX 02POMHOE HAPOOHOXO3SAUCH-
sennoe 3nauenue. Cooepxcanue ungpopmayuu bazupyemcs Ha ougpepenyuayuu ynpasienieckou
OesimelbHOCMU, MPaHcHopmayuy ynpasieHuecKux mexHoio2ull, pacuuperuu nepedts ynpaesieH-
yeckux QOYHKyuil, napanieibHOCmu YAPAGIeHYecKUx Memooos, NOCMeneHHOM Y8eaudyeHuu pou



OpeaHU4ecKoU YNpaeieHyecKol cmpykmypul. B npoyecce packpvimusi cywyHOCmu 3mux 3aKOHO-
MepHocmell pedb udem 0 pAa3IudHbIX 8UOAX MOOUDUYUPOBAHHOU CMPYKMYpbL, Gopmaruszayuu,
VKDYNHEHUS, COHANPABIEHHOCMU Memo008, SUOKOCMU MEHeONCMEeHMA NPUMEHUMENbHO K CI0-
HCUBULUMCS XO3AUCIEEHHBIM YCILOBUAM, ABIAIOWUMCA OMAPAGHBIM NYHKMOM 015 NOCMPOEHUs. UH-
cmpymenmapus. no pacuemy KauyeCmMEeHHO20 PA38UMmusi YNPAGIeHUs COBPEMEHHbIMU OP2aAHU3A-
YuaMY 3a cuem UHMezPalbHO20 NOKA3amens, NOayYyaemoz20 nymem CYMMUPOBAHUS 00Wenpous-
B800CMBEHHBIX, 0OWEX03AUCMBEHHBIX U BHENPOUIBOOCMBEHHBIX PACX0008 HA eOUHUY)Y NPOOYKYUL,
U IOKANbHBIX NOKazameliel, onpeoensemvlx no Ux pazHoeuoHocmam. /lanuvie nokazamenu cmozym
obecneyums opeaHU3AYUAM B03MONACHOCHL OJIsL BCECMOPOHHE20 AHANU3A U BbIAGNIEHUs 8CeX He0D-
XOOUMbIX pe3epeo8 No ONMUMU3AYUU CB0ell YNPABIeHUECKOU CUCmeMbl, MAK KaK OHU YEeaUKOM
omeeuarom 3aKOHOMEPHOCMAM BeOeHUsl COBPEMEHHO20 MEHEONCMEHMA, K KOMOPOMY NPeObses-
romes dHcecmkue mpebo8anus, C6A3aHHble C HAYYHO-MEXHUYECKUMU OO0CTMUNCEHUAMU U BbICOKUM
VPOBHEM KOHKYPEeHYUU.

Mamepuan nonesen meneoddcepam 6cex YNpagieHUeCKUX 36eHbe8, HAYUHbIM PAOOMHUKAM, npe-
nooasamensim U y4amumcs (OOKmMopawmam, aAcRUpaHmam, Macucmpanmam, CmyoeHmam), umero-
WuUM OMHOWEHUE K IKOHOMUYECKUM U YRPABIeHYeCKUM 001acmam 3HAHUI.

The paper includes the laws inherent to the current landscape governing the functioning of the
management system of organizations with huge economic importance. The content of the informa-
tion is based on the differentiation of management activities, transformation management technolo-
gies, the expansion of the list of management functions, parallelism management practices, the
gradual increase in the role of organic management structure. The process of uncovering the es-
sence of these laws we deal with the different types of the modified structure, formalization, con-
solidation, directional methods, flexibility of management in relation to the current economic con-
ditions being the starting point for building tools for the calculation of the qualitative development
of management of modern organizations due to the integral indicator obtained by summing over-
head, general and non-manufacturing expenses per unit of output, and local parameters, deter-
mined by their species. These indicators can provide organizations the opportunity to analyze and
identify all required reserves on optimization of its management system, as they entirely meet the
laws of modern management, which must meet stringent requirements related to scientific and
technological achievements and high level of competition.

The information is useful for the managers of all administrative units, researchers, teachers and
students (doctoral students, graduate students, undergraduates, students), relevant to the economic
and managerial fields of knowledge.

KawueBble cioBa: muddepeHnuanys yupaBieHIYecKOn NesITeIbHOCTH, TpaHC(HOopMaIHst yIpaB-
JICHYECKHUX TEXHOJOTHH, paclIMpeHue MepeyuHs YIpaBIeHYeCKUX (YHKIMM, OpraHnyecKas yrpaB-
JICHYeCKasl CTPYKTypa.

Keywords: differentiation of management activities, transformation management technologies,
expansion of the list of management functions, organic management structure.
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AHaJM3 cpeJHeylIeBOil MEeHCHOHHON o0ecnedyeHHOCTH B pernoHax P® u meroguka nudde-
PEeHIUPOBAHHON TEPPUTOPUAIHLHOM MEHCMOHHOW MHIEKCAIUU : (Analysis of Average per Cap-
ita Pension Security in the Regions of the Russian Federation and the Methodology for Differ-
entiated Territorial Pension Indexation)
T. I Boixosa, KaHIUAT YKOHOMHUYECKUX Hayk, noueHT, VDkI'TY umenn M. T. Kanamnukona,
WxeBck, Poccust (T. G. Volkova, PhD in Economics, Associate Professor, Kalashnikov ISTU.
Izhevsk, Russia)

IIposooumas ceco0Hs pegpopma nencuonnou cucmemovl P@ mpebyem 6 npoyecce ceoezo ocyuye-
cmeneHusl OYenKu psaoa nokasameineu, xapakmepusylowux ee s¢pgpexkmusnocms. Cpedu noxkazame-
Jetl cuumaem YenecooOpasHo blOenums Makou, KaK «NeHCUOHHbBIL KOdpduyuenm 3ameweHusy,



ompasxcarowuli cpeoHedyuLe8yo NeHCUOHHYI0 obecnedyeHHocmb. [lanublli nokazamenb Obll 86e0eH 6
oeticmsue 6 1919 2. ¢ yenvio HEeHACUNLCMBEHHO20 NYMU PA3PEUEHUS CYUECMBYIOUUX COYUATLHBIX
KoHpukmos Medwcoynapoonoti opeanusayueii mpyoa (MOT) Kounsenyueti Ne 102 «O munumanbHulx
HOPMAX COYUANbHO20 obecnedenusny. Imom Kodpuyuenm ycmanasnueaem HOpMbl bINAAMbL NeH-
cuti no cmapocmu, UHBANIUOHOCIU U NOmMepe KOPMUTbYA OMHOCUMENbHO YPOBHSL 3apNilambl.

Ilposeodennviii ananuz kosgpguyuenma samewenus no YP u PD gviasun credyrowee: Hecmomps
Ha mo, 4umo cpedusas no P® 3apniama cmabunvHo evlute, yem no YP, cpeouss neumcus npu smom
NpaKmu4ecku Haxooumcs Ha CPeoHepPOCCUTICKOM YPOBHE U 0axice HEMHO20 8biute. Dmo NPUBOOUm K
momy, umo kod¢puyuenm zamewenus YP cocmasnsiem oxono 0,5 (umo eviwe npunamozo Koneen-
yuetl — 0,4), a 6 cpeonem no P® oannviii ko3¢hpuyuenm ne npegocxooum 0,35. Onupasce na oaH-
HbIU haKm, MOHCHO KOHCMAMUPOBAMb, YMO YPOBEHb NEeHCUOHHO20 obecneyenus 6 VP, necmomps
Ha 00CmMamo4yHo HU3KUU YPO8eHb 3apniam, Asisaemcs eviule cpednezo no P®. Takum obpazom,
cuumaem yenecooopa3HbiM nposedenue CPasHUMeNIbHO20 aHANU3A YPOBH NEHCUOHHO20 obecneye-
HUs no pecuonam P® c ucnonvzosanuem oannoeo koagguyuenma. boin npoeeden cpagnumensbHulii
AHANU3 PEeLUOHANIbHO20 KOIpuyuenma 3ameujenuss no ecem pecuonam u P® 6 yerom ucxoosa u3z
ouyuanbHeIX nokazameinel cpeorell mpyoo8ol NeHCUU U CPeOHe20 YPOBHS 3aPNLAMbL.

Ananuz noxaszan, umo npumepHo 8 mpemu 6cex cyovekmos P® OoanHvlil Kodhduyuenm nudice
yemanosnennoz2o munumyma MOT. B ceéazu ¢ smum cuumaem yenecoobpasHvim obecneyums Gul-
noauenue mpebosanusi Konsenyuu MOT Ne 102 « O MUHUMATLHBIX HOPMAX COYUATTLHO20 0becneye-
HUS» 8 9MUX PE2UOHAX.

IIpeonacaemas Memoouxa oupgepenyuposanHot meppumopuaibHol NeHCUOHHOU UHOeKCayul
N03601UM NPUOIUSUMBCA K 8bINOIHEHUI0 dmux mpebosanuti Ha meppumopuu P®. Ilpu smom pexo-
MeHOyemcs UCNOb308aMb KOIDuyuenm 3ameueHus pecuoHanibHblll.

Takas mepa, no Hawemy MHEHUIO, NOMOCENM NOOHAMb NPOYEHM UHOEKCAYUU 8 CAMbIX NPOOIeM-
HbIX C MOYKU 3peHUsi Kodpduyuenma 3ameujenus pecuonax u bonee 3¢ppexmusrHo nosvicums ca-
Mble HeBbICOKUE 8 PecUOHAX NeHCUU, a MAaKice coKpamums pacxoost [IPP na undexcayuro.

The current pension reform of the Russian Federation requires in the course of its implementa-
tion an assessment of a number of indicators that characterize its effectiveness. Among the indica-
tors, we consider it expedient to single out the pension replacement ratio, which reflects the aver-
age per capita pension security. This indicator was put into operation in 1919 with a view to non-
violent ways of resolving the existing social conflicts by the International Labor Organization (ILO)
Convention No. 102 “On Minimum Standards of Social Security”. This coefficient establishes
norms for the payment of pensions for old age, disability and the loss of a bread-winner in relation
to the level of wages.

The analysis of the substitution coefficient for the Udmurt Republic (UR) and the RF revealed
the following: while the average salary in Russia is consistently higher than in the UR, the average
pension is practically at the average Russian level and even slightly higher. This leads to the fact
that the replacement factor for the UR is about 0.5 (which is higher than the Convention’s 0.4), and
on average in Russia this coefficient does not exceed 0.35. Based on this fact, we can state that the
level of pension provision in UR, despite the rather low level of wages, is above the average for the
Russian Federation. Thus, we consider it advisable to conduct a comparative analysis of the level of
pensions in the regions of the Russian Federation using this ratio. A comparative analysis of the
regional replacement rate was conducted for all regions and the Russian Federation as a whole,
based on the official indices of the average labor pension and the average wage level.

The analysis showed that in about a third of all RF subjects the coefficient is below the estab-
lished minimum ILO. In this regard, we consider it expedient to ensure compliance with the re-
quirements of ILO Convention No. 102 “On Minimum Standards of Social Security” in these re-
gions.

The proposed Methodology of differentiated territorial pension indexation will make it possible
to approach these requirements in the whole of the Russian Federation. It is recommended to use
the replacement coefficient regional.



Such a measure, in our opinion, will help raise the percentage of indexation in the most prob-
lematic regions, from the point of view of the replacement rate, and more effectively raise the lowest
pensions in the regions, and also reduce the costs of the FIU for indexation.

KawueBble cjioBa: K09()OUIIUCHT 3aMeIICHUs, IEHCUOHHAS MHJCKCAINS, CPEAHSS PETUOHAIb-
Hasl TICHCHSL.
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HccnenoBanne IKOHOMHYECKUX (PYHKIHI KOHTPOJJIMHIA B CHCTeMe YNpaBJeHUs NpeAnpH-
satueM (Research of economic functions of controlling in the Enterprise Management System)
A. H. baeposnukosa, UxI'TY umenn M. T. Kanamnukosa, Uxesck, Poccus (4. N. Bagrovnikova,
Kalashnikov ISTU, Izhevsk, Russia)

Heobxooumocmo eneOpeHuss KOHMPOLIUHed HA TH0OOM NPeONPUAIMUU 8 COBPEMEHHbIX IKOHOMU-
YeCKUX YCA0BUAX MOACHO ODOBACHUMb CIEOYIOWUMU NPULUHAMU: 803PACMAIOWds HeCMAOUIbHOCTb
gHeuwiHell cpedbl npedvasiaem Ho8ble Mpebo8anUs K cucmeme YnpasieHus npeonpusmuem, usme-
HeHue OpPUEeHMUPOBAHUS KOHMPOIIUHeA C AHAIU3A NPOWLIOZ0 HA AHAIu3 0yoywezo; HeobXxoou-
MOCMb HENpepbl6HO20 OMCICHCUBAHUA 6HYMPEHHel U GHeuHell cpedbl npeonpuamus, d¢gdexmus-
HO20 obecneueHus: u36e2anusi KPU3UCHOU CUMYayuu HA NPeonpusmul, a maxdice KoOpOUHayuu
cucmemvl YnpagieHust npeonpusmuen.

Paccmampueatomes sxonomuyeckue QyHKyuu KOHMpOIIUH2A 8 COBPEMEHHOU KOHYenyuu ynpas-
JIeHUsL NPOMbLUIEHHbIM npednpusmuem. Ha ocnosanuu npogedennoco uccie008aHus agmopom
npeonazaemcs cO6CmMeeHHOe GUOeHUe COOMHOWEHUs QYHKYUL U 3a0ay KOHMPOIIUHed. YmMouHeHbl
0CcobeHHOCU YHKYUL KOHMPONIUHSA 8 npoyecce YNpasieHus npeonpusimuem, 0aHO asmopcKoe
onpeoenenue KoHmpoanunea. I1lposooumcs ananumuyeckoe cpagHeHue NOHAMUU «KOHMPOLTUHSY U
«KOHMPOTbY.

B nacmosawee 8pems 6 yCcio8usx NOCMOAHHO USMEHAIOWelcs BHeu el cpedbl CUCmemMa KOH-
MpONIUHEA O0IXHCHA 0becneuusams ceoespementoe U dpgdexmugnoe npedocmasienue ungpopma-
yuu meneoxcepam 071 NOCIeOVIowe20 NPUHAMUL ONMUMATbHBIX YAPAGIeHYeCKux peuteHui. /s
coomeemcmeusi OGHHLIM MpPeOOBAHUAM KOHMPOJIUHE He0OXO0UMO 0becnedums COOMBemcmeyo-
WUM UHCMPYMEHmMAapuem, a UMEHHO: OO0IHCHA OblMmb pa3pabomana cucmema yenesblx nokKasame-
Jietl, aHanu3 OUHAMUKU BbINOJIHEHUS NAAHA, OYeHKA OCHOBHbIX NIAHOBbIX NOKA3ameinel, a Makice
omuem noopazoeieHus KOHMpPOoLIepos o Xo0e pearusayuu cmpamecuu npeonpusmusl. /lanHvle uH-
CMpYMeHmbl NO360AI0M 0becneuums npoyecc KOHMPOIIUHeA HA OOJHCHOM YPOBHE.

AxmyanbHocmb membl UCCIE008AHUSA OOBACHACMCA MeM, YMO COBPEMEHHbIN KOHMPOLIUHE KAK
COBOKYNHOCHb KOOPOUHAYUOHHBIX, UHIMESPAYUOHHBIX U YNPABIEHYECKUX NPOYECCO8 He MOAbKO CHO-
cobcmeyem 3¢ pexmusHoMy YHKYUOHUPOBAHUIO NPEONPUAMUS, HO MAKJce 0becneyusaem cunmes
yuema, KOHMPOIA U IKOHOMUYECK020 ananusa. Takum oopazom, yenvio OaHHOU cmamboll AGNAemcsl
uccne0o8aHue IKOHOMUUECKUX QYHKYUL KOHMPOLIUH2d, 00eCnedusarouux npoyecc ynpasienus
npeonpusmuem, Makux KaKk KOOpOUHAYUs, KOHMPOJb, AHATU3 U UHPOPMAYUOHHOE 0becneyenue.

Ha ocnosanuu pezynemamos ucciredosanusi oeiaemcs 6bl800 0 HeoOX0OUMOCMU 6HeOpeHUs.
KOHMPONNUH2A KAK MEXAHUIMA YNPAGIEHUS. YCMOUYUBLIM PA3GUMUEM NPEeONPUAUSL.

The necessity for introduction of controlling in any enterprise in the current economic conditions
can be explained by the following reasons: the growing instability of the external environment
makes new demands on the enterprise management system, the change of the orientation of control-
ling from the analysis of the past to the analysis of the future, the need to continuously monitor the
internal and external environment of the enterprise, effectively ensure the avoidance of the crisis
situation in the enterprise, as well as the coordination of the enterprise management system.

Economic functions of controlling in the modern concept of industrial enterprise management
are considered. On the basis of the conducted research the author offers his own vision of the cor-
relation of functions and objectives of controlling. Specifics of controlling functions in the process



of enterprise management are specified, and the author’s definition of controlling is given. Analytic
comparison of the concepts “controlling” and “control” is carried out.

At present, in a constantly changing external environment, the controlling system must ensure
timely and effective provision of information to managers for the subsequent adoption of optimal
management decisions. For proper compliance with these requirements controlling is to be pro-
vided with tools, namely, a system of targets, the analysis of the dynamics of the implementation
plan, and the evaluation of the main targets should be developed, as well as the report of the con-
trollers’ unit on the implementation of business strategy should be given. These tools allow for en-
suring the controlling process at the proper level.

The relevance of the research topic can be explained by the fact that modern controlling as a set
of coordination, integration and management processes not only contributes to the effective func-
tioning of the enterprise, but also provides synthesis of accounting, control and economic analysis.
Thus, the purpose of this paper is to examine the economic functions of controlling, providing the
process of the enterprise management, such as coordination, control, analysis and information sup-
port.

Based on the results of the study, a conclusion is made about the need to introduce controlling as
a mechanism for managing the sustainable development of an enterprise.

KawueBble ¢JIOBa: KOHTPOJUIMHT, KOHTPOJIb, (DYHKIIMK KOHTPOJUIMHIA, 3aJla4d KOHTPOJUIMHTA,
yrpaBiieHYecKast poib, 3PPEKTUBHBIN MEHEHKMCHT, TIPEANPHUSITHE.

Keywords: controlling, control, controlling functions, controlling objectives, managerial role,
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Pa3paborka MexaHM3Ma MHTerpanuM HH(OPMANMOHHO-AHAJIMTHYECKMX HHCTPYMEHTOB WH-
dpacTpyKTYpHO# NOAAEPKKH MAJIBIX NPeANpUusATHl B mpouecce Ou3Hec-uHKyOupoBanus (De-
velopment of the Mechanism of Integration of Information and Analytic Instruments of In-
frastructure Support for Small Enterprises in the Process of Business-Incubation)

U. B. Mameeesa, WxxI'TY umenn M. T. Kanamnukosa, Mxesck, Poccus (I. V. Matveeva, Kalash-
nikov ISTU, Izhevsk, Russia)

B ycnosusax cmanognenus uHhopmayuoHHOU SKOHOMUKU OOHOU U3 21A6HbIX 30U COBEPUIEHC-
806aHUA UHDPACMPYKMYPHO20 0becneyeHus: NPeonpUHUMAMENbCKOU 0esimeIbHOCMU CIMAHOB8UMCs
pazeumue UHGOPMAYUOHHO-AHATUMUYECKOU NOOOEPIHCKU MANBIX NPEONPUAMULL, KOMOPAs PACKDbI-
gaemcs 8 KA4eCmMEeHHOM UCNONb308ANHUU UHPOPMAYUOHHO-AHATUMUYECKUX UHCMPYMenmos. 1100
UHPOPMAYUOHHO-AHATUMUYECKUM UHCTNPYMEHMOM NOHUMAEMCs COBOKYNHOCMb Deanu3yemblX UH-
popmayuonHo-ananumuyeckux ycuye, OKa3vleaemuvlX OusHec-uHKybamopamu 6 pamkax uH@pa-
CMPYKMYPHOU NOOOEPAHCKU MANbIX NPEONPUAMULL U CCPYNNUPOBAHHBIX NO UX PYHKYUOHATLHOMY HA-
3Hayenuo. A6mMopom 6vioeneHbl OCHOBHbIE UHPOPMAYUOHHO-AHATUMULECKUE UHCIPYMEHMbL: KOH-
canmune, obyueHue, IKCnepmu3sd, COObIMUUHBIL MOHUMOPUHZ, U NPEONONCEHO COBEPUIEHCMBOBAHUE
OKA3aHUA UHPOPMAYUOHHO-AHATUMULECKUX YCIY2 NOCPEOCMEOM UX OUCHAHYUOHHO20 U KOMNIEKC-
HO20 NpUMeHeHUs 8 8U0e OHIAUH-NO000EPHCKUL.

Aemopom pazpaboman u onucamn Mexanusm uHmezpayuu UHGOPMayuoHHO-GHATUMUYECKUX UH-
CMPYMEHMO8 UHQDPACMPYKMYPHOU NOOO0EPIUCKU MANbIX NpeOnpusmull 8 npoyecc OusHec-
UHKYOUPOBAHUS, KOMOPbIU GKII0UAEm 6 ceOsl MPU OCHOSHLIX 3MANnd: No020MOBUMENbHBIU, OCHOG-
HOU U 3aKn0uumenshbvlil. Kasxcovli uz smanoe unmezpayuu paccmampueaenmcs co cmopoHsl Ou3-
Hec-unkyoamopa u mano2o npeonpusmus. OCHOGHOU uoeell npednazaemo20 Mexanuzma unmezpa-
Yuu A6IAEMCsl COBEPUIEHCBOBANHUE OHAANUH-NO00EPHCKU MANbIX NPEONPUAMUL NymeM OUCHAaHYU-
OHHO20 U KOMNAEKCHO20 UCNONb308AHUSA GbIUUEHAZBAHHBIX UHMOPMAYUOHHO-AHATUMUYECKUX UHCII-
PYMEHmO8.



bracooaps oucmanyuoHHOMy NpUMEHEHUI0 UHDOPMAYUOHHO-AHATUMULECKUX UHCIPYMEHMO8
(koHcanmumue, oOyueHue, IKCnepmu3a u coObIMUIHbIL MOHUMOPUHZ), HA HAWL 68327180, 8 NepCneKmu-
8e mMo2ym 6vimb O0CMUSHYMbL IKOHOMUYECKULL, COYUATbHBLIL U YNPpasieH4ecKull 3¢gexm.

In the conditions of formation of the information economy, one of the main tasks of improving
the infrastructure support for entrepreneurial business is the development of information and ana-
Iytic support for small enterprises, which is disclosed in the qualitative use of information and ana-
Iytic instruments. An information and analytic instrument is a set of implemented information and
analytic services provided by business incubators in the framework of infrastructure support for
small enterprises and grouped according to their functional purpose. The author outlined the main
information and analytic instruments: consulting, training, expert support, event-monitoring, and
offered to improve the provision of information and analytic services through their remote and in-
tegrated application of online support.

The author has developed and described a mechanism for integrating information and analytic
instruments for the infrastructure support for small enterprises in the business incubation process,
which includes three main stages: preparatory, main and final. Each of the stages of integration is
considered by the business incubator and the small enterprise. The main idea of the proposed inte-
gration mechanism is the improvement of online support for small businesses through the remote
and integrated use of the above-mentioned information and analytic instruments.

By the remote application of information and analytic instruments (consulting, training, expert
support, event-monitoring), in our view, in the long term, economic, social and managerial effect
can be achieved.

KawueBble ciaoBa: MHPpaCTPYKTypHasi MOAJCPKKA MAJbIX MPEANPUATHH, WHOOPMAIMOHHO-
AHAJTMTHYCCKUE WHCTPYMEHTBI, MEXaHM3M HHTETPAIH, MPOLECC OU3HEC-UHKYOUPOBaHUS, OM3HEC-
HUHKY0aTop.

Keywords: infrastructure support for small enterprises, information and analytic instruments, in-
tegration mechanism, process of business incubation, business incubator.
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HNHTepHeT-0NPOCHI B YNPABJIEeHUH MAPKETHHIOM: BO3MOKHOCTH, T0CTOMHCTBA M HEJOCTATKH
(Online Surveys in Marketing Management: Opportunities, Advantages and Disadvantages)
H. I'. Coxonosa, NOKTOp SKOHOMHYECKHX Hayk, goueHT, VDkI'TY ummenn M. T. Kanamnukona,
WxeBck, Poccuss (N. G. Sokolova, DSc in Economics, Associate Professor, Kalashnikov ISTU,
Izhevsk, Russia)

O. B. Tumosa, kauaunar skoHomudeckux Hayk, MkI'TY umenn M. T. Kanamnukona, MxeBsck,
Poccus (O. V. Titova, PhD in Economics, Kalashnikov ISTU, 1zhevsk, Russia)

Paccmampueaemcs npakmuka npumenenus unmepHema 8 YNpasieHUu MApKemuHeoM, 8 4acm-
HOCMU NpuU peanu3ayuy MapKemuH208blX UCCIeO008aHUL U NOJUMUKU MAPKemuHed no 6cemy KOoM-
naexcy 4P. Koncmamupyemcs, umo unmepHem npugesl K NOAGNEHUN) UHHOBAYUOHHBIX MemOo008
NPOEKMUPOBAHUSL U NPOBEOCHUS. MAPKEMUH20BbIX UCCIe008AHUL, 0COOEHHO 8 Yacmu CMeHbl UHCHI-
pymenmapus onpoca. Paccmampusaemcs unmepnem-onpoc kaxk memoo coopa ungopmayuu, Ko-
MOPbIL OCYUeCmENaenmcs Ha 0CHO8e UCNOIb308AHUS UHIMEPHEM-EeXHON02Ul, — CNeYUATbHbIX mexX-
HUYeCKUX cpedcmes u npocpammuo2o obecnevenus. [liamgpopmamu unmeprhem-onpocos s6isomcs
PA3HO00OpasHble caiimovl, 4amsl, opymbl, INEKMPOHHAS nouma, coyuanvhsvle cemu. IIposodumcs
AHAU3 UHCMPYMEHMAPUsi UHMEPHem-0npoco8, Ux Kiaccupukayus, ymouHsomcs Hauboiee 4acmo
npumeHsemvle hopmvl UHHOBAYUOHHBIX UHMeEPHem-0npocos. [Ipusooumcesa cnekmp npumeHsemMbix 8
unmepuem-onpocax Web-cucmem, svidensromces ciedyrowue Kpumepuu ux Kiaccupurayuu: @yHk-
YUOHATIbHBIE BO3ZMONCHOCIU CUCMEM OHIAAUH-ONPOCO8, CHOCOO 00CMYna K cucmeme, unmezpayu-
OHHbBIE 8O3MONCHOCIU, CMOUMOCHb UCNONIL30BAHUSA, (DAKMOPbL CMUMYIUPOBAHUSL PECNOHOEHMOB.
Buvioenaiomesa cocmasnarowue epynn Web-cucmem. Paccmampusaemcss cO80KYNHOCMb CHeyudiu-
3UPOBAHHBIX NPOSPAMMHBIX NPOOYKMOE AHAIU3A MAPKEMUH2080U UHDOPMAYUU, UCNOIb3YEMbIX 8



pamkax urmepuem-onpocos, cpeou xomopvix VORTEX, IP Sociologist, SPSS, STATISTICA u
MATLAB. Onucvisaromces ux 603MoxicHOCMU. Bvidensaiomes 00Cmouncmea u He0oCmamxki Ucnolb-
306anus uHmepHem-onpocos. OOOCHOBLIBAEMC S, YMO UHMEHCUBHOE NPOHUKHOBEHUE UHMEPHEMA 8
HCU3HL OYOem CMUMYIUPOBAMb NPUMEHEHUe KOHYenyuu uHmepHem-wapKemuHned, 8 4dcmHocmu
UHMEPHEM-0NpPOCo8, Ccledyem Iulb MAKCUMAIbHO YYUMbleaAmsb 6ce OOCHMOUHCMEA UHMeEpPHen-
ONpoCo8 U NO 803MONCHOCIU HUBEIUPOBAMb UX HEOOCHAMKU.

The paper discusses the practice of using the Internet in marketing management, in particular in
the implementation of marketing research and marketing policies throughout the complex 4P. It is
stated that the Internet has led to the emergence of innovative methods of design and marketing re-
search, especially in terms of changing the tools of the survey. The Internet survey is considered as
a method of collecting information, which is based on the use of Internet technologies: special
technical means and software. The platforms of Internet surveys are a variety of websites, chat
rooms, forums, e-mail, social networks. The analysis of the tools of Internet surveys, their classifi-
cation, specified the most frequently used forms of innovative Internet surveys. The range of Web-
systems used in the Internet survey is given, the following criteria of their classification are high-
lighted: functionality of online survey systems, method of access to the system, integration capabili-
ties, cost of use; factors of stimulation of respondents. The components of groups of Web-systems
are distinguished. The paper considers a set of specialized software products for the analysis of
marketing information used in Internet surveys, including VORTEX, IP Sociologist, SPSS, STA-
TISTICA and MATLAB. Their possibilities are described. The advantages and disadvantages of us-
ing Internet surveys are highlighted. It is proved that the intensive penetration of the Internet into
life will stimulate the application of the concept of Internet marketing, in particular, Internet sur-
veys, it is only necessary to take into account all the advantages of Internet surveys and, if possible,
to neutralize their shortcomings.

KiroueBble ¢j10Ba: WHTEPHET-MAPKETUHT, HHTEPHET-0NPOC, Kiaccudukanus Web-cucreM HH-
TEPHET-OMPOCOB, MAKEThI MPOTrPaMM aHAJIM3a WHTEPHET-OMPOCOB, IOCTOMHCTBA U HEIOCTATKU WH-
TEPHET-OIPOCOB.

Keywords: Internet marketing, Internet survey, Web-system, classification of Web-systems of
Internet surveys, software packages analysis of Internet surveys, advantages and disadvantages of
Internet surveys.
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IIpoaBusKeHHe HHHOBALMI MOCPEACTBOM CO3IAHHUA COBMECTHBIX NMPEANPUATHN «YHUBEPCUTET —
ousHec» (Promotion of Innovations through the Creation of Joint Ventures '"University - Busi-
ness'')

M. U. Dauzynun, WxI'TY umenn M. T. Kanamnukosa, Mxesck, Poccus (M. I. Faizulin, Kalash-
nikov ISTU, Izhevsk, Russia)

Paccmampuearomes nooxoowl Kk co30aHu0 COBMECMHBIX NPEONPUAMULL — CHUH-AYMO8 — Ha ba3e
VHUBEPCUMEMO8 C YYemoM Moo, Ymo GopMuposanue coBMeCcmHblx npeonpusmull «VHueepcumem —
OusHecy modcem cmamv camou d¢h@dexmusHol opmoi Kommepyuarusayuy UHHOBAYU 0OOPOH-
HbIX NPeOnpUAMuUlL, Y306 U HAYYHO-UCCIe008AMENbCKUX UHCTNUMYMO8. Imo 06)Ccl061U8aemcs Xa-
PAKMEPUCMUKAMU UHHOBAYUL, KOMOpble CO30ar0MCA 6 CMEHAX HAYYHBIX YYPeHCOeHUll: Npu 8blCo-
KOU cmeneHu cneyu@uyHocmu 00801bHO HU3KULL YPOGEeHb CReYUGUKAYUU U 3auumul npas coocm-
gennocmu. Takdce cywecmayem HeoOX0OUMOCIb 68 KOHCYIbMAYUOHHBIX YCIy2ax paspabomyuxos,
bonee «uepapxuueckuey Qopmbl UHCIUMYYUOHATLHBIX CO2NAWEHUTI MpeOyIom NPUMEHeHUs, Ha-
npumep, coerauieHue o coemecmuom npeonpusmuu. Kpome mozo, npu o0veouHeHuu 803MOHCHO-
cmell HAYYHOU OP2AHU3AYUU U KPYIHO20 NPOMBIUIEHHO20 NPeOnpUsmus co30aemcs MOWHbIU CU-
Hepeemuueckull 2¢hghexm, umo cnocobcmeyem nosvlueHUul0 KOHKYPEHmMOoCHoCcoOHOCMU npeonpu-
AMul 060POHHO-NPOMBIUUTIEHHO20 KoMnaekca. Ommemum, 4mo 6 pamKax 0esmenbHOCmu CO8Mech-
HO20 NPeonpusmus «yHusepcumem — OuU3Hec» He moabKo OCYWeCmeisaemcs QuHancuposanue, Ho u



obecneuugaemcs CRUH-AYM MAaKUMu Kioue8blMU ACNeKmamu, KaKk ynpasieHueckue Kaopul, npous-
800CMEeHHbIe MOWHOCMU, KAHANbL COLIMA, MOP206AsL MAPKA U Op.

Taxoice paccmampugaromesi OCHOGHvle NPoOIeMbl, NPENIMCmMeyruue CO30aHU0 COBMECIHBIX
npeonpuamull «yHueepcumem — OU3HeC», 0COOEHHOCMU CheyupuKkayuu npas cobCmeeHHOCmuU Ha
AKMuUBbl, NPUHAOIEHCAUUE ABMOHOMHBIM U OI00NCemMHbIM Yupedcoenusm. Ommeyaemcs npomueope-
yue MednHcoy NONONHCEHUAMU NPABd UHMENNEeKMYAIbHOU COOCMEEHHOCU U 0SPAHUYEHHbIM NPABOM
CODCMBEHHOCMU — NPABOM ONepamueHozo ynpaeienus. Ilooeedenvl umoeu, coenaHvl 6b1600bl U
NPeONoNCeHbl PEKOMEHOAYUU NO COBEPULEHCMBOBAHUIO UHCIMUMYYUOHANLHOU CPedbl pA3GUMUS CRUH-
aymoe 8y308 U HayuHO-UCCIe008AMENbCKUX UHCIMUMYMO8 8 (hopmame cOBMEeCMHO20 NPeOnPUSIMUSL.

In the paper approaches of creation of joint enterprises of spin-outs on the basis of universities are
considered. They take into account that the creation of joint ventures “university-business” can be-
come one of the most effective forms of commercialization of innovations of defense enterprises, uni-
versities and research institutes. This is due to the fact that the characteristics of innovation that are
created within the scientific institutions, such as high specificity, low specification and protection of
property rights, as well as the need for consulting services for developers, require the application of
more “hierarchical” forms of institutional arrangements, such as the agreement on joint venture. In
addition, combining the potentials of a scientific organization and a large industrial enterprise cre-
ates a powerful synergetic effect, which contributes to increasing the competitiveness of enterprises of
the defense-industrial complex. It is worth noting that, within the framework of the joint venture “‘uni-
versity - business”, the enterprise not only provides financing, but also provides back-out manage-
ment personnel, production facilities, sales channels, trade mark and other key assets. The paper also
discusses the main problems that create obstacles for the creation of joint ventures “‘university - busi-
ness”, the specifics of the specification of property rights for assets belonging to autonomous and
budgetary institutions. There is a contradiction between the provisions of intellectual property rights
and limited property rights - the right of operational control. The paper draws conclusions and sug-
gests recommendations for improving the institutional environment for the development of spin-outs
of universities and research institutes in the format of a joint venture.

KiroueBble cJioBa: MHHOBAIUU, CIIMH-ayT, MPOJBIKCHUE MHHOBAIMM, MPEANPUATUHS «YHU-
BEpPCUTET — OU3HECY, PEANIPHUITHS 00OPOHHO-TTPOMBIIIICHHOTO KOMIUIEKCA.

Keywords: innovations, spin-out, innovation promotion, university-business enterprises, enter-
prises of the defense-industrial complex.
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Pa3paboTka MHOro(pakTopHOii MoJe/ I KaK HHCTPYMEHTA aHAJM3a U NMPOTrHO3UPOBaHuUs (u-
HAHCOBOI'0 COCTOSIHMS AKIMOHEPHOro odmecTBa «koHuepH «Kanamnukos» (Development of
a Multifactor Model as the Analysis and Forecasting Financial Status of the Joint-Stock
Company “Concern “Kalashnikov”)

B. Il. I'paxos, nokTOp SKOHOMUYECKUX Hayk, mpodeccop, MxkI'TY umenun M. T. Kanamuukosa,
Wxesck, Poccus (V. P. Grakhov, DSc in Economics, Professor, Kalashnikov ISTU, Izhevsk,
Russia)

0. I'. Kucnakosa, xkanpuaat negarorndeckux Hayk, Ux['TY umenu M. T. Kanamnukosa, MbxeBck,
Poccus (Yu. G. Kislyakova, PhD in Education, Associate Professor, Kalashnikov ISTU, Izhevsk,
Russia)

V. @. Cumaxosa, UxI'TY umenn M. T. Kanamnaukosa, Mxesck, Poccus (U. F. Simakova, Kalash-
nikov ISTU, Izhevsk, Russia)

P. A. Mocynos, maructpant, xI'TY umenn M. T. Kanamnnkosa, Mxesck, Poccust (R. A. Mo-
sunov, Master’s Degree Student, Kalashnikov ISTU, Izhevsk, Russia)

Hacmoswasa cmamosa noceéawena paspabomke MHO20(AKMOPHOU pe2pecCUOHHOU MOOenu KaK
UHCMPYMEHMA AHAIU3A U NPOSHO3UPOBAHUS (PUHAHC08020 cocmosnus npeonpusmus. OO0vekmom
uccnedosanus gvlcmynuia oeamenvHocms npeonpusmus AO «Konyepn «Kanawnuxosy, Hanpag-
JIEHHAS1 HA MOOEPHU3AYUIO U PEKOHCMPYKYUIO OCHOBHBIX NPOU3BOOCEEHHBIX AKMUBOS.



Axmyanvnocms  8blOpAHHOU MeMbl 00YCI08IEeHA HEYOOBIEeMEOPUMENbHBIM (DUHAHCOBLIM CO-
cmosinuem npeonpusmus. Konyepn «Kanawnuxos» — cucmemoobpasyowas cmpykmypa cmpeiKko-
8020 CeKMopa 060POHHO-NPOMbBLIULEHHO20 Komnaekca Poccuu, a I'ockopnopayusi «Pocmexy, 6 co-
cmas Komopoii 8xooum KoHyepH, skuouena 6 Ilepeuens cucmemoobpa3syrowux opeanusayutl Poc-
cutickoii @edepayuu. B nacmosiwee epems 0ons npeoOnpusmus 8 poccutiCKoMm npouzeoocmee boe-
8020 ABMOMAMUYECKO20 CIMPENK08020 opyicusa cocmasisiem donee 80 %, dona saxcnopma 60e6020
CMPenKo602o opyicus KOHyepHa cocmaensem bonee 80 % 6ceco s3xcnopma poccutickoeo Cmpenko-
8020 OPYIHCUSL.

Jana kpamxkas xapaxmepucmuxka npeOnpusamust U aHAIU3 QUHAHCOB0-XO3AUCMBEHHOU Oesimeb-
nocmu AO «Konyepn «Kanawnukoey. Paccmompenvl npeonocwiiku 01 co30anus u paspabomxu
HAYYHO 0DOOCHOBAHHOU MHO2OMAKMOPHOU pecpeccuonHou moodenu. Iloxazanvl memoosl u smansi
paspabomxu pecpeccuonHol mooenu. /lanvl Xapakmepucmuky noay4eHHol peepecCuoHHOU MOOeU.
Ha ee ocnose cnpocnosuposana penmabenbnocms coOCMEeHH020 Kanumaid.

Hcnonvzoeanue 0anHol aHAIumMu4eckou mMooenu npu uccie008anHuu GUHAHCOB020 COCMOSAHUSL
npeonpusimus AO «Konyepn «Kanawnukoe» no3eonum nogvlcums Kawecmseo YNpaeieH4ecKux pe-
weHull ¢ no3uyuu QUHAHCOB8020 NAAHUPOBAHUA U 0aMb AOEK8AMHbIL NPOSHO3 PEeHMAbeIbHOCMU,
cnedosamenvho, dghghexmuenocmu 0esmenbHOCmu NPEONPUSMUSL.

Ilpakmuueckasn 3HauumMocms OAHHOU pabombl 3aKI0UAENCsL 8 MOM, YMO NPEONOHNCEHHASL MOOEb
U pekomMeHOayuu no MOOEPHUAYUU U DEKOHCMPYKYUU OCHOBHLIX NPOU3BOOCHBEHHBIX AKMUBOS
KoHyepHa «Kanawnukoey peanruzytomes Ha npeonpusmuiu.

IIpumensiss noayuenHvili aneopumm paspadomKu MOOeiu AHAIU3A QUHAHCOB020 COCMOSHUA,
MONCHO CIPOUMb MOOENU KaK OJis NPeOnPUAmuil NPOMbIUIEHHOCMU, MAK U 01 OpeaHu3ayull cge-
Pbl CMPOUMenbCmad.

This paper is devoted to the development of a multifactorial regression model as a tool for ana-
lyzing and forecasting the financial condition of an enterprise. The object of the research is the ac-
tivity of the enterprise of the Concern Kalashnikov Joint Stock Company (JSC), aimed at the mod-
ernization and reconstruction of the main production assets.

The relevance of the chosen topic is due to the unsatisfactory financial condition of the enter-
prise. The Kalashnikov concern is the system-forming structure of the rifle sector of the Russian de-
fense industry, while the “Rostekh” state corporation, which includes the Concern, is included in
the List of backbone organizations of the Russian Federation. Currently, the share of the enterprise
in the Russian production of combat automatic small arms is more than 80 %, the share of the ex-
port of the firearms of the Concern is more than 80 % of the total export of Russian small arms.

There are brief description of the enterprise and an analysis of financial and economic activities
of JSC “Concern “Kalashnikov”. This paper presents the considered prerequisites for creating and
developing a scientifically grounded multifactorial regression model. The methods and stages of
development of the regression model are shown. The characteristics of the obtained regression
model are given. The return on equity is projected.

The use of this analytical model in the study of the financial condition of the company JSC
“Concern “Kalashnikov” will improve the quality of management decisions, from the perspective
of financial planning, as well as provide an adequate forecast of profitability, and therefore, the
effectiveness of the company.

The practical importance of this work is that the proposed model and recommendations for the
modernization and reconstruction of the key production assets of the Kalashnikov Concern are be-
ing implemented at the enterprise.

Applying the algorithm developed of a model for analyzing the financial state, it is possible to
build models for both industrial enterprises and construction organizations.

KawueBble cj0Ba: perpecCHOHHas MOJIENb, aHaIW3, MPOTHO3UPOBaHKE, (PMHAHCOBOE COCTOS-
HUE, IPOU3BOJICTBEHHbIE aKTUBBI, ((MHAHCOBO-X03AUCTBEHHAS ACATEIBHOCTD, PEHTA0CIbHOCTb.

Keywords: regression model, analysis, forecasting, financial condition, production assets, finan-
cial and economic activity, profitability.
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PasButue cdepsl npombinieHHoro npoussoacraa Ilepmckoro kpasi (The Development of In-
dustrial Production of Perm Region)

M. b. Maxapoea, MarucTpaHT, [lepMCKHII HAMOHAIBHBIN MCCIEI0BATEIILCKUN MOJTUTEXHUYECKUI
yHuBepcuret, [lepmsb, Poccust (M. B. Makarova, Master’s Degree Student, Perm National Research
Polytechnic University, Perm, Russia)

0. C. bananosa, maructpant, [lepMckuil HaMOHAIBHBINA HCCIIEOBATENBCKUA MOJUTEXHUUECKUN
yauBepcureT, [lepmb, Poccust (Yu. S. Balyanova, Master’s Degree Student, Perm National Research
Polytechnic University, Perm, Russia)

U. I'. Cesacmbsinosa, NOKTOp TEXHUYECKUX HayK, mpodeccop, [lepMckuii HAITMOHAIBHBIN UCCIE0-
BaTENbCKUH MONUTeXHUUECKul yHuBepcurerT, Ilepmb, Poccust (I. G. Sevastyanova, DSc in Engi-
neering, Professor, Perm National Research Polytechnic University, Perm, Russia)

Puinounvie npeobpazosanus npomvluLieHHbIX NPEONpUAMuUL U co30anue npeonoculioK Ol Yc-
MoudUB020 pocma mpedyrom KOHYEeHMpayuy YCUIULl Ha pa3umuul blCOKOMeXHONI0SUYHbIX OMPAC-
Jietl RPOMbBIUIEHHOCIU U HAYKOEMKUX NpeOnpusamu, obecneyeHuss 3auumsol U YKpenieHus cmpa-
me2udecKux NOo3UYUL HCUSHEHHO BAINCHBIX CEKMOPO8 IKOHOMUKU. Pecuonanvuwiii cyenaputi Koncm-
PYKMUBHO20 BKIIOYEHUSL NPOMBIULIEHHOU chepbl 8 HOBYI0 IKOHOMUUECKYIO KOONepayuro CmpaHbsl
803MOJCEH NPU opuenmayuu npeonpusmull Ha nompeoHocmu pvinkog covima 6 Poccuu u 3a pybe-
JHCOM, CO30AHUU OCHOBHBIX XO3AUCMBEHHO-MEXHOLOSUYECKUX NONI0OCO8 POCMA U 0becneyeHuu um-
nopmo3sameujeHusi 8 psioe ompaciel CReyuaru3ayuu.

Paccmompenvl npogunupyrowue ompaciu cneyuanuzayuu npomviuinennocmu Ilepmckozo kpas.
OcHogHast polb 8 IKOHOMUKE Kpasi NPUHAOLEHCUM NPeOnpuUsimusim 60€HHO-NPOMBIULIEHHO20 KOM-
niexca u dobwisaroujeti ompacau. Onucana OUHAMUKA NPOMBILUIEHHO20 NPOU3BOOCMBA KPAsl 3d Ne-
puoo 2013-2016 22. B petimunee ochoguvix koukypermos llpusonsicckozo gedepanbrHoco okpyea no
06beMy NPOMBIUIEHHO20 NPOU3BOOCEA Kpall 3aHuMaem yemeaepmoe mecmo. Bvloenenvt ocnognbvie
MeHOeHYUU N0 PeuteHuio 3a0ayu UMNOpmMo3ameuieHus HayuoHAIbHOU U Pe2UOHATILHOU IKOHOMUKUL.
3HauumenvHblil pe3eps 0N CHUNCEHUS UMNOPMO3ABUCUMOCU POCCULICKOU IKOHOMUKU UMEEeNnICs]
8 CIMAHKOCMPOEHUY, MANCENIOM U He(me2a3080M MAUWUHOCMPOEeHUU. DKOHOMUKA Kpasi OpUeHmu-
POBAHA HA IKCNOPM NPOOYKYUU XUMUYECKOU NPOMBIUIEHHOCTU, MUHEPATbHBIX YO0OpeHuUll, Opese-
CUMbL U YeNNI0N03HO-0yMadicHblx uzdenuti. Ilpusedensvt ocHoguble MouKu pocma, y4yacmeyiouwue 6
peanuzayuu HayyHO-mexXHUYeCKUX npoepamm U npoeKmos 0isi NPUOPUMemHbIX HanpasileHul HayKu,
mexuonoeuti u mexuuku Poccuiickoti ®Dedepayuu. Bedywue kopnopamusHvie npoMbllUIEeHHO-
npoU3800CMEeHHble KIACMeEPbl pakemHozo osucamenecmpoenus «Texnononuc «Hoewui 36e30-
uvttiny Ha 6asze I1AO «llpomon-IIM» u eonoxonno-onmuueckux mexuonoeuti « omonuxay Ha baze
1TAO «llepmckas HayuHO-NPOU3800CMEEHHASE NPUOOPOCMPOUMENILHASL KOMAAHUS) AGIAIOMCA MO~
HbIM UHCMPYMEHMOM 3P PeKmuenoc0 IKOHOMULECKO20 PA38umusi U MexHoI02UYeCcKol MOOepHU3A-
Yuu NPoMbIULIEHHO020 ceKmopa Kpas. Paszseumue knacmepos komnanuil cnocobcmeayom ceedeHuro K
MUHUMYMY CENeKMUBHBIX Mem0o008 20CYOapCMEeHHOU NOO0EPHCKU OMOENbHbIX CMPYKMypooopa-
3yrowux npeonpusmuiil. B pycie opuenmayuu na peuienue pecuoHaiIbHbIX U 20CYOAPCMBEHHbIX 3A0aY
Ilepmckuti Kpati modcem npemeH008ams HA NO3UYUU OOHO20 U3 IOKOMOMUBOE COBPEMEHHOU HAYUO-
HAIbHOU SKOHOMUKU.

Market transformations of industrial enterprises and creation of prerequisites for sustainable
growth require concentration of efforts on the development of high-tech industries and knowledge-
based enterprises, providing protection and strengthening strategic positions of vital sectors of the
economy. The regional scenario of the constructive inclusion of the industrial sphere in the new
economic cooperation of the country is possible when the enterprises are oriented to the needs of
the sales markets in Russia and abroad, creating the main economic and technological poles of
growth and ensuring import substitution in a number of specialization sectors.

In this paper the authors consider the profiling industries of the industry specialization of Perm
Region. The main role in the economy of the region belongs to the enterprises of the military-
industrial complex and the extractive industry. The dynamics of industrial production of the region



for the period 2013-2016 is described. In the rating of the main competitors of the Privolzhsky Fed-
eral District in terms of industrial output, the region ranks fourth. The basic tendencies on the deci-
sion of a problem of import substitution of national and regional economy are allocated. A signifi-
cant reserve for reducing the import dependence of the Russian economy is available in the machine
tool building, heavy engineering and oil and gas engineering. The economy of the region is oriented
to exporting products of the chemical industry, mineral fertilizers, wood and pulp and paper products.
The main points of growth involved in the implementation of scientific and technical programs and
projects for priority areas of science, technology and technology of the Russian Federation are given.
The leading corporate industrial and production rocket clusters “Technopolis Novy Zvezdny” on the
basis of PJSC Proton-PM and fiber optic technologies Photonics on the basis of PJSC Perm Scientific
and Production Instrument Company are a powerful tool for effective economic development and
technological modernization of the industrial sector of the region. The development of clusters of
companies helps to minimize selective methods of state support for individual structure-forming en-
terprises. In line with the orientation towards solving regional and state problems, the Perm region
can claim the position of one of the “locomotives” of the modern national economy.

KawueBble cjI0Ba: HAyKOEMKHUE MPEANPHUATHS, OTPACIIN CIICIIUATN3AIIUH, UMIIOPTO3aMEIICHHE,
TOYKH POCTa, TCPPUTOPHAILHBIC KIIACTEPHI.

Keywords: high technology enterprises, branches of specialization, import substitution, points of
growth, territorial clusters.
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CounajbHO-I)KOHOMHUYECKHI ACTEKT KOMILIeKCHOH pekoHcTpykunum (Socio-Economic Aspect
of Complex Reconstruction)

11. A. Jleowxosa, maructpant, VxI'TY umenn M. T. Kanamnukoa, Uxesck, Poccust (P. 4. De-
dyukhova, Master's Degree Student, Kalashnikov ISTU, Izhevsk, Russia)

H. JI. Tapanyxa, nokTop 3KoHOMHYECKHX Hayk, mpodeccop, VxI'TY umenn M. T. KananmHukosa,
WxeBck, Poccuss (N. L. Taranukha, DSc in Economics, Professor, Kalashnikov ISTU, Izhevsk,
Russia)

M. B. Jlanunos, xkanauaar texunueckux Hayk, VxI'TY umenn M. T. Kanamnukosa, Mxesck, Poc-
cust (M. V. Danilov, PhD in Engineering, Kalashnikov ISTU, Izhevsk, Russia)

Ilpobnema pexoncmpykyuu HCUnvlx 30aHUN PACCMAMPUBACMC C MOYKU 3PEHUsl KaK CMmpou-
MEeNbHLIX U MYHUYUNATbHBIX OP2aHU3ayutll, maxk u UH8ecmopos, a maxdce ¢ MOUKU 3PeHUs CAMUX
HCUTBYOB IMUX OOMO8, 8 KOMOPBIX NPeOnonazaemcs KOMnIeKcHas pekoncmpykyus. Ona exkaouaem
8 cebs paccmompenue 8cex GHEeUHUX U GHYMPEHHUX (QaxKmopos, 8030elcmeyiouux Ha 30auue 8
npoyecce e20 IKCAIYAmMayu, U CUCMEMHO20 N00X00d, 03HAUAIOWe20 NPUHAMUE peleHuli no 8bl00-
Py Haubollee payuoHAIbHBIX MEMOO08 U MeXHON02UL PEKOHCMPYKYUU HCUTBIX 30AHUIL.

C Kad#covlm 2000M 80NPOC PEKOHCMPYKYUU NAMUIMANCHBLIX OOMO8 CAHOBUMCSL 6Ce DoJlee cepbes-
Holm. [lamusmadicHole dicunble 00Ma NEPbIX MACCOBbIX CePUll MOPATLHO YCMapenu U no 3aKioUeHUro
MEXHUYECK020 00CIe008aHUsL 8 3HAYUMETLHOU Mepe UMEIOM 0ZPOMHOe KOIUYeCmE0 NPU3HAKO8 (u3u-
4eCK020 U3HOCA, XOMS CPOK UX JHCUBHEHHO20 Yukia euje He 3asepuieH. CoyuanbHO-3KOHOMUYeCKUll ac-
NeKm PeKOHCMPYKYUuLU 00y Cl067IeH meM, Ymo OOIbUAsL Yacmb HCUTUUHO20 POHOA KANUMATIbHO He pe-
MOHMUPYEMCsl 8 YCMAHOBIEHHble CPOKU, 8 pe3yibmame 4e20 Gusuiecku u MopaibHo cmapeem. Imo, 6
CB010 0Uepedb, Be0em K NA0eHUI0 YPOBHS U KA4eCMBa HCU3HU 8 IMUX OOMAX.

Lenvio 0anHno20 uccre0osanus A611emcs co30aHue IKOHOMUYECKOU MOOeIU PEeKOHCMPYKYUU C
nociedyrowumu paciemamu ee cmoumocmu. Ilocmaenennas yenv oviia oocmuehyma 61a200aps
meopemuyeckum memooam coopa ungopmayuu, a maxdxice CMEmHbvIM pAcuemam, KOmopbvle Ha-
2NIIOHO OEMOHCMPUPYIOM 8bl200) OM PEKOHCMPYKYUU OOMO8 3d CYem HAOCMPOUKU OONOJHUMENb-
HbIX dmasicell U Ux nPooadiCu HO8bIM HCUNbYAM.

B 3axnouenue Obl10 ycmaHosneHo, 4mo 61a200aps IKOHOMUYECKOU CUCeMe PEKOHCIPYKYUU HCU-
JILIX OOMO8 JHCUTBYbL NAAMAN MOTILKO 3d Y8eIUdeHUe HCUTOL NIouaou, a OCMAalbHble peMOHNMHbLE Pa-



OOMbL OKYNAIOMCsL 34 C4em npooadiC MAHCAPOHLIX dmadicell. JJanuas cucmema npumMeHuMa 8 20pooe
Hbicescke, mak Kaxk OaHHAS SIKOHOMUYECKAS CUCeMA NPOCMA U OOCMYNHA JH0001 OP2aHU3AYULL.

The problem of the reconstruction of residential buildings is considered from the point of view of
both construction and municipal organizations, as well as investors, as well as from the point of view
of the tenants of these houses, in which the complex reconstruction is supposed. It includes considera-
tion of all external and internal factors affecting the building in the process of its operation, and a
systematic approach, which means making decisions on choosing the most rational methods and
technologies for the reconstruction of residential buildings.

Every year the issue of reconstruction of five-story houses is becoming more serious. Most of the
five-story residential buildings of the first mass series are morally obsolete, and on the conclusion of
the technical survey and to a large extent have a huge amount of signs of physical depreciation, al-
though the life cycle has not yet been completed. The socioeconomic aspect of reconstruction is due to
the fact that most of the housing stock is not fully repaired in a timely manner, as a result of which it
physically and morally grows old. As a result, the level and quality of life in these houses falls.

The purpose of this study is to create an economic model of reconstruction, with subsequent cal-
culations of its cost. The goal was achieved thanks to the theoretical methods of collecting informa-
tion, as well as estimates that clearly demonstrate the benefits of the reconstruction of houses, due
to the construction of additional floors and their sale to new residents.

In conclusion, it was found that due to the economic system of reconstruction of apartment
houses, residents pay only for increasing the living space, and the rest of the repair work is paid off
by selling attic floors. This system is applicable in the city of Izhevsk, due to the fact that its eco-
nomic system is simple and accessible to any organization.

KiroueBble cj10Ba: peKOHCTPYKLUS, SKOHOMHUYECKass 3PPEKTUBHOCTb, KOMIUIEKCHAsI PEKOHCT-
pyKIus, orieHKa 3 (HEeKTUBHOCTH, KUIHIIHAS cdepa.
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IlepcnieKTUBHBbIE HANPABJEHHUS CTPATErHYECKOro YIPABJEHHUS XJ1e00NEeKAPHOH OTPAaC/bIO
(Promising Areas of Strategic Management of the Bakery Industry)

O. B. Abawesa, kauguaatr sxonomudecknx Hayk, k[ TY umenu M. T. Kamamaukosa, MxeBck,
Poccus (O. V. Abasheva, PhD in Economics, Kalashnikov ISTU, Izhevsk, Russia)

H. A. Tumwuna, crynentka, Vbk['TY umenn M. T. Kanamnukosa, Mkesck, Poccust (N. A. Timshina,
Student, Kalashnikov ISTU, Izhevsk, Russia)

XnebonexapHas npomvlulieHHOCMb AAeMCSA OCHOBHOU OMPACIbIO NUUEBOU NPOMbIULIEHHOCTU.
Pazeumue oanmoii ompaciu umeem cmpamecuieckyio yeiv cocyoapcmea. OnpeoeneHvl cocyodap-
CMBeHHble NPOCPAMMbL NOOODEPAHCKU PA3BUMUSL XTIeOHOU OMPACU.

Paccmompeno coepemennoe cocmosnue xnebonekaprou npomviuiiennocmu. Ha cecoousunuil
0eHb Haboaemcs cnao npouzsoocmaea xiebnou npodykyuu. Ilpeocmasnena cpagnumenvras ou-
Hamuka o6vemos npouzeoocmea no Poccuu, Yomypmckoii Pecnybnuxe u Kuposckoii oonacmu. On-
peoeieHbl payuoHaibHble HOpMbl NompebaeHus X1ebHbix npodykmos. ConocmasieHnsvl pekomeHoye-
Mble HOPMbL C peanbHbiMu obvemamu nompebnenus. Ilposeden ananuz nompedoumensbCckux yeH Ha
X7IeOHYI0 NPOOYKYUI0, a Makice npeocmaesier 0Oopom pPo3HUYHOLU Mopeoeiu xieba u xiebooynou-
HbIX u30enuil. Bulsigneno, umo 6 Hacmosiuwee epemsi npeonpusimusi XaeOHol NPOMbIULIEHHOCIU 6Ce
OONbULe OPUESHMUPYIOMCSL HA HYHCObL NOMpedumenell ¢ 603pAcmaruuMy mpebosaHusMu K Kaiecmey
NPOOYKYUU HA (POHe COKPAWeHUss CPeOHeOYUe8020 NOMPEONeHUs, SHAYUMETbHbIX USMEHEHUL KOHb-
FOHKMYPbl PLIHKA, VEeIUYEHUs. YeH U 603PACMAHUSA KOHKYPEHYUU MeXHcOy npeonpusmusamu. /s 3mozo
PYKOBOOUmMeENsIM OAHHbIX NPEeONPUMuUl. HeOOXOOUMO CYWECMBEHHO YKPEenums NO3UYUI) HA PLIHKE,
paspabamwléas npu SMomM HeoOX0OUMble MEPONPUAUSL U NPUMEHSS CIMPAMe2Uull Pa3eUmusl.



IIpeonooicena cmpamezus OUBEPCUDUKAYUOHHO20 POCMA, KOMOPAsL NOOpasymesaem pacuuperue
accopmumenma xaeonHou npooykyuu. /lannas cmpameusi no36015em NPeonpusmuio YCKOpums cie-
oyrowue uUsMeHe s 8 busHece — NOOCMPAUBAHUE NOO MeMNbL USMEHEHUs 3anpocos nompeobumernel,
NosGNeHUe HOBbIX BO3MONCHOCMEN 0151 8e0eHUs Ou3Hecd, pa3sumue U 6HeopeHUe HOBbIX MEeXHON02Ul,
mem CamblM Yayuulas NOJ0ACeHUe NPeOnpusmuLl X1eOHot Ompacu.

The bakery industry is the main branch of the food industry. The development of this industry has
a strategic goal of the state. State programs for supporting the development of the grain industry
have been determined.

This paper considers the current state of the baking industry. To date, there has been a decline in
the production of bread products. Comparative dynamics of production volumes in Russia, the Ud-
murt Republic and the Kirov region are presented. Rational norms of consumption of bread prod-
ucts are determined. Comparison of recommended norms with real volumes of consumption is car-
ried out. The analysis of consumer prices for grain products was carried out, as well as the turn-
over of retail trade in bread and bakery products. It is revealed that at present the enterprises of the
grain industry are increasingly oriented to the needs of consumers with increasing demands on the
quality of products against the background of a reduction in average per capita consumption, sig-
nificant changes in the market conditions, increasing prices and increasing competition between
enterprises. To do this, the managers of these enterprises need to significantly strengthen their posi-
tion in the market, while developing the necessary measures and applying development strategies.

The paper proposed a strategy of diversification growth, which implied the expansion of the as-
sortment of grain products. This strategy allowed the company to accelerate the following changes
in business: adjusting to the pace of changes in consumer demand, the emergence of new business
opportunities, the development and introduction of new technologies, thereby improving the situa-
tion of the enterprises of the grain industry.

KaroueBble ciaoBa: xieOornekapHas MPOMBIIIICHHOCTh, CTPATETHUECKOE YIPABICHHUE, PaIlfo-
HaJIbHBIC HOPMBI TIOTPEOJICHHSI, CTPATETUS TUBEPCU(DUKAITMOHHOTO POCTA.

Keywords: bakery industry, strategic management, rational consumption norms, diversification
growth strategy.
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TeopeTuko-MmeTog010ruYecKHe aACNeKThl 3(PPeKTUHBHOCTH NMPOEKTHO-NPOrPaAMMHOIO yIpaB-
JIeHus1 B 000pOoHHO-npoMbIIeHHOM KoMmIuiekce (Theoretical and Methodological Aspects of
the Effectiveness of Project and Program Management in the Military-Industrial Complex)

. M. Manuxosa, xkaHIUIAT YKOHOMUYECKUX HayK, aoueHT, Ux['TY umenn M. T. Kanamnukona,
WxeBck, Poccus (D. M. Malikova, PhD in Economics, Associate Professor, Kalashnikov ISTU, Iz-
hevsk, Russia)

Paccmompenvt  meopemurxo-memoodonocuueckue acnekmsl 3ppexmusnocmu  npoeKmuo-
NPOCPAMMHO20 YNPAsieHUs 8 000OPOHHO-NPOMbLULIEHHOM Komniekce. Tlokazansl kitouegvle de-
MeHmMbl NPUMEHEHUST NPOEKMHO20 Memood YNpasienusi 000pPOHHO-NPOMBIULEHHBIM KOMNIEKCOM 8
COYEeMAaHUl ¢ NPOSPAMMUPOBAHUEM COBPEMEHHBIX YNPABIeHUEeCKUX NPOYeccos, Ymo no3801Um no-
Jy4ams OblCMpPYIo peakyuio Ha U3eomosjlieHue KOHKYPEeHmMOoCnoCcoOHOU 6 Mupe npooyKyuu omede-
CMBEHH020 KOMNIeKca U obecnevenue makum 00pA30M HeobX00uMou 0060pPOHOCNOCOOHOCU
cmpanol.

Yepe3 uHHOBAYUOHHYIO CUCMEM) HAVKU U MEXHOI02UU, UCX00s U3 mpebo8aHull 2eonoiumude-
CKOU cumyayuu u mozo, HaACKOAbKO 00CMAMOYHbL B03MONCHOCMU HAYUOHATbHOU IKOHOMUKU ped-
Jauz0eamv nompedbHocmu Boopyoicennvix cun Ha mpedyemom UHHOBAYUOHHOM YPOBHE, ONpeoeneHo
nouamue unnogamusrHocmu npeonpusmuti OIIK.

Kpome moeo, 6 pabome c yuemom ocobennocmetl npeonpusamuii 0060POHHO-NPOMBIULIEHHO20
KOMNIEKCca NpeoylodceHbl OCHOBHbIE NOOX00bl K COKPAWEHUI0 8PeMeHU NpU NpocpamMmupyemom
NPOXOAHCOeHUU CMAOULL — OM paA3pAbOMKU NPOEKMHO-KOHCIMPYKMOPCKOU OOKYMeHmMayuu 00 ceputi-



HO20 Npou3600Cmea mo2o Uil UH020 8U0a NPOOYKYUU 6 PAMKAX KOHKPEMHO20 NpoeKma, 4mo ped-
JIUZYeMcsi NOCPeOCmE8OM ONbIMHO-CEPULIHO20 NPOU3BOOCHEA, KOMOPOE NPOSPAMMUPYEMC HA mex-
HOO2UYECKOM U YNPABIEHUEeCKOM YPOBHSIX.

B pe3yremame ucciredosanusi coenan 8vi600 00 3¢hhekmusHocmu UHmMe2payuoOHHO20 nN00xXood,
n03607110Uie20 NPeOnpusmusimM 000POHHO-NPOMBIULIEHHO20 KOMNIIEKCA (HopMUposams UHHOBAYU-
OHHYIO CUCMEMY YAPAGIEHUSL ONbIMHO-CEPUUHBIM NPOU3BOOCEOM HA OCHOBAHUU BEPMUKAILHOU U
20PU3OHMANLHOU UHMe2PAYUU.

The paper deals with theoretical and methodological aspects of the effectiveness of design and
software management in the military-industrial complex. The author reveals the key elements of the
application of the project method of management of the military-industrial complex in conjunction
with the programming of modern management processes, which will allow to get a quick response
to the production of competitive products in the world of the domestic complex and thus ensure the
necessary defense capability of the country.

Through the innovative system of science and technology, based on the requirements of the geo-
political situation and the extent to which the national economy can fulfill the needs of the Armed
Forces at the required innovative level, a concept of the innovativeness of the enterprises of the
military-industrial complex is defined.

In addition, taking into account the peculiarities of the enterprises of the military-industrial
complex, the basic approaches to reducing the time during the programmable passage of stages
from the development of design documentation to serial production of a product within a specific
project are proposed, which is implemented through pilot production, which is programmed at the
technological and managerial levels.

On the basis of this, the conclusion is made about the effectiveness of the integration approach,
which allows enterprises of the military-industrial complex to form an effective innovative control
system of pilot production.

KawueBble cjioBa: 000pOHHO-TIPOMBIIIICHHBIH KOMIUIEKC, OMBITHO-CEPUHHOE MPOU3BOJICTBO,
MIPOEKTHO-TIPOTPAMMHOE YIIPABJICHHUE, HAYYHbBIE MOIXO/IbI K YIPABICHHUIO, HHTETPAIIMOHHOE YIIPaB-
JICHUE TIPOU3BOJICTBOM.

Keywords: military-industrial complex, experimental-series production, project and software
management, scientific approaches to management, integration production control.
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BausiHMe KOHCTPYKTMBHBIX OCOOEHHOCTEHl MPOXOAHOr0 JJIEKTPOMATHHUTHO-AKYCTHYECKOI0
npeodpa3zoBaresisi Ha pe3yJbTaThl KOHTPOJIsI HuIuHAPHYecknXx 00beKTOB (The Effect of Elec-
tromagnetic Acoustic Transducer Design Features on Results of Cylinder Object Testing)
K. B. Ilempos, actiupant, VIxI'TY umenu M. T. Kanamnukosa, Mxesck, Poccus (K. V. Petrov,
Post-graduate, Kalashnikov ISTU, Izhevsk, Russia)
M. IO. Coxos, actiupant, VxI'TY umenn M. T. Kanamnukosa, Wxesck, Poccus (M. Yu. Sokov,
Post-graduate, Kalashnikov ISTU, Izhevsk, Russia)
O. B. Mypasvesa, NTOKTOp TeXHMYECKHX Hayk, nmpodeccop, x['TY umenn M. T. Kanamnukosa;
Yamyprckuit denepanbubiii uccnenoBarensckuii mearp YpO PAH, WMxesck, Poccus (O. V. Mu-
raveva, DSc in Engineering, Professor, Kalashnikov ISTU; Udmurt Federal Research Center of
Ural Branch of Russian Academy of Science, Izhevsk, Russia)

Hccneoosano 6nusinue KOHCMPYKMUBHBIX O0COOEHHOCMEN NPOXOOHO20 2NeKMPOMACHUMHO-
akycmudeckoco (OMA) npeobpazosamens, C8A3AHHLIX C GIUAHUEM B3AUMHO20 PACNOLONCEHUS
8bICOKOYACMOMHO20 UHOYKMOPA U CUCTEeMbl HAMASHUYUBAHUS, HA €20 aKyCMUYeckylo nomexo-



3AUUWEHHOCMb U Pe3VIbIMmamsl (POPMUPOBAHUS CepUU MHOZOKPAMHBIX ompadiceHul. /[ oyeHKu
COOMHOULeHUs. AMNAUMYO OCHOBHOU NONEPEeUHOU U HeHCeNamenbHOl NPOOOIbHOU MUNOE 80JH U
3AKOHOMEPHOCMEN UX NOABNEHUsL 8 3A8UCUMOCTNU 0N MECMONOJONCEHUsL BbICOKOUACMOMHO20 UH-
OYKmMopa npoeeodeHo KOHEeUHO-I1eMEeHMHOe MOOEeIUPOBAHUe CUCTNEMbl NOOMACHUYUBAHUS NPOXOO-
Ho2o DMA-npeobpazosamens 6 npoepammuou cpede COMSOL Multiphysics. Iloxazano, umo co-
omHoOweHue paouanbHoOU U 0Ce8OU KOMNOHEHM MASHUMHO20 NOJISL Xapakmepusyem axycmuue-
CKYI0 nomexozawuujennocms IMA-npeobpazosamens npu 100bIX NOIOHCEHUAX U PA3MEPAX Bbl-
COKOYACmMoOmHo20 UHOYKMOpA U NO360JAem ONpeoeiums MAKCUMAIbHble pa3mepbl UHOYKMOpa
07151 OOCMUIICEHUS ONMUMATILHOU NOMEXO3AUWUUEHHOCIU U YY8CMBUMETbHOCMU Npeobpazosanie-
751 (NPONOPYUOHANLHOU e20 anepmype). 3agucumocmu aKkyCmu4eckou nomexo3auuiyyeHHoCmu om
BEUUUHBL CMeUjeHUss UHOYKIMOPA OMHOCUMENbHO CUCEMbl HAMASHUYUBAHUS UCCIE008AHbL IKC-
nepumMeHmanbHo.

IIpeonoacena mooenb hopmuposanus cepuu MHOCOKPAMHBIX OMPANCEHUL NPU HEPABHOMEPHO-
cmu 8030YHCcOeHUsL BOIH NO NepuMempy NPYMKA, 8bI36AHHO20 0CEBbIM CMeujeHueM 00beKma OmHo-
cumenbHo npoxooHo2o IMA-npeobpazosamens, meopemudecku U IKCNEPUMEHMATLHO UCCIe008d-
HO 6UAHUE NEPeKoCca HA UHGOPMAMUBHbIE NAPAMEMPbL NOLYYAEMOU OCYUNTOSPAMMYL. [laHbl peKo-
MEHOayuu no KOHCMPYUPOBanuro npoxoono2o IMA-npeobpazosamens ¢ no3uyuti 8bibopa pazmepa
anepmypul 8bICOKOUACMOMHO20 UHOYKMOPA U €20 NO3UYUOHUPOBAHUS OMHOCUMENbHO CUCTEeMbl
NOOMACHUYUBAHUSA, A MAKJCE NO ONMUMUZAYUU BO3MOIICHBIX MUNOPA3ZMEPO8 NPOXOOHbIX DMA-
npeobpasoeamenell 8 WUPOKOM OUANA3Z0HE KOHMPOIUPYEMbIX ouamempos obvekmos. Ilpuseden-
Hble pe3yibmamsl Meopemudeckux U KCNePUMEHMATbHbIX UCCAe008AHUL NO360IAM UCKAOYUMD
BIUAHUE MEUATOWUX AKMOPO8 U NOBLICUMb 00CMOBEPHOCb PE3YIbMaAmMo8 KOHMPOIA YUIUHOPU-
YyecKux 00veKmos MHO2OKPAMHBIM 3ePKATbHO-MEHe8bIM MEMOOOM.

The effect of electromagnetic acoustic transducer (EMAT) design features, caused by a change
of relative position between high-frequency inductor and magnetizing system, on transducer’s
acoustic interference resistance and results of multiple reflection echo series formation are investi-
gated. Finite-element simulation of the field magnetization system of passing through EMAT is
made in COMSOL Multiphysics sofiware to estimate the ratio of main shear and disturbing longi-
tudinal waves amplitudes and their appearance dependency on high-frequency inductor location.
The radial and axial magnetic components ratio characterizes the acoustic interference resistance
of EMAT under any high-frequency inductor location and size. From the one hand, it also allows to
define maximum high-frequency inductor size to reach the optimal interference resistance. From
the other hand, it allows to reach transducer sensitivity (proportional to its aperture). The acoustic
interference resistance to relative position value between high-frequency inductor and magnetizing
system dependencies are experimentally researched.

The model of multiple reflection echo series formation under irregularity wave excitation along
the bar perimeter, caused by axial displacement of the object towards passing through EMAT is
theoretically and experimentally suggested. The effect of gap irregularity skew on information-
bearing parameter of generated oscillogram is researched. The recommendations to passing
through EMAT design engineering from the perspective of choosing the aperture size of high-
frequency inductor and its point-to-point motion towards magnetizing system are given. The rec-
ommendations to optimization of probable typical passing through EMAT size in long range diame-
ters of testing objects are also shown. The given theoretical and experimental investigation results
make it possible to exclude disrupters influence and to advance test validity of cylinder objects with
the multiple reflection echo —shadow testing method.

KawueBble cj10Ba: 2JIEKTPOMarHUTHO-aKyCTHYECKUH TIpeoOpa3oBaTellb, akyCTUIeCKast IIOMEXO0-
3alIUIIEHHOCTD, 3€pKaJbHO-TEHEBOW METOJl KOHTPOJS, IMIMHIPUYECKUH OOBEKT, HEepaBHOMEp-
HOCTh 3a30pa, MOJICJTMPOBAHUE.

Keywords: electromagnetic acoustic transducer, acoustic interference resistance, echo-shadow
testing method, cylinder object, gap irregularity, simulation.
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KommiekcHbI KOHTPOJIb KayecTBAa NMPHBAPKH BBHIBOJOB TAHTAJOBBIX 00HEMHO-NOPUCTHIX
koHaeHcaTopoB (Integrative Quality Control of Wet Tantalum Capacitors Terminal Welding)
E. A. bensesa, acnupant, xI'TY umenu M. T. Kanamnukosa, Uxesck, Poccus (E. A. Belyaeva,
Post-graduate, Kalashnikov ISTU, Izhevsk, Russia)

B. B. Mypasbves, TokTop TexHHIecKuX Hayk, ipodeccop, kI TY mmenn M. T. Kaamnukosa, VxkeBck,
Poccus (V. V. Murav’ev, DSc in Engineering, Professor, Kalashnikov ISTU, 1zhevsk, Russia)

C yenvlo oyenku Kavyecmea KpemieHus MOHMANCHBIX 6bl80008 MAHMANIOBbIX 00bEMHO-NOPUCTIBIX
KOHOEHCcamopog u OJisl pacCMOMPEHUsL HeOOXOOUMOCMU U YeaecO00PAZHOCMU NPOBEOEHUs CBOEBPEMEH-
HbIX KOPPEKMUPYIOWUX U NPEOYRPENCOAIOWUX MEPONPUSIMULL NPOBeOeH KOMNWIEKCHbIIL KOHMPOIb Kade-
CMea NpUBapKU 8160008 MAHMANOBbIX KOHOEHCAMOPO8 N0 MEeMOOUKe CUCIEMHO20 MEHCIMANHO20 KOM-
NIEKCHO20 AHANU3A KAYecmea MAaHmano8blx KOHOEHCAMopos8 Ha OCHOBe AHANU3A NPEeMeH3UOHHbIX U30e-
JWLL C y4emom KOHCMPYKMOPCKO-MEXHON0SUYECKO20, NPOU3BOOCIBEHHO20 U Hell08eUeCKO20 (haKmopos.
Ilo cmamucmuyeckomy aHanu3y 603pAufeHHbIX U30eULl BbIAGNIEHA HEOOXO0OUMOCHb PACCMOMPEHUs Ka-
Yyecmea NpuBapKu KamooH020 6bl800d, U C UCNONb308AHUEM Memo0a NOJIHO20 (AKMOPHO2O IKCHEpU-
MEHmMa Ha onepayuu «NpueapKa KamooHO20 6bl800d K KOPNYCy KOHOeHcamopay 07 08YX pasIuUdHbIX
MUNO8 KOHCMPYKYULL 8b18600a UCCIEO08AHO KOTUUECMBEHHOE GIUSHUEC XAPAKMEPUCTIUK MEXHON0SUYECKO-
20 npoyecca ¢ Yevlo BbIAGNIEHUS PEHCUMOS, Hauboee IPPeKmUsHO 6030eUCmBYIOUUX HA KAYeCmeo c6a-
POouHo0 coedutenus. Iposeden MHO2ODAKMOPHDLIL SIKCHEPUMERM, 8 pe3yibmanie KOMopo2o HOCMPOeHa
PeSpeccuoHHas MoOelb Kauecmed npoyecca Ceapku KamooHo20 6ble00a K KOPNYCy MAaHMan08020 KOH-
OeHcamopa u BbIAGIeHA 3ABUCUMOCTb OM IHEPReMUYEecKUXx pexcumos ceéapku. OOHApy’ceHo CUlbHOe
GIUsHUE HA KAYeCMBO BbINOIHEHUs. ONepayuu MoKOB020 3HAYEHUs C8APKU U OABNEHUsl HA C8apueaemble
noeepxnocmu. Oonacms nOOA4U UHEPMHOZ0 2434 MAKICE BHOCUN CE0LL BKIAO 8 MeMNEpamypHoe noie
30HbI CBAPKU, HO 8 MEHbLUELl CMEeNeHU NO CPABHEHUIO C NAPAMEMPAMU PEHCUMA CEAPKU.

Ha ocnosanuu pesynrbmamos anpobayuy MOXCHO 3aKIOUUMb, YO MEMOOUKA CUCTNEMHO20 Me-
HCOMANHO20 KOMNIEKCHO20 AHANU3A KAYeCmea MAHMAI08bIX KOHOEHCAmMOpo8 Modicen Oblmb npu-
MEHUMA O/ OYEHKU Kauecmea mMaHmaiosblx KOHOeHCAmopos KaKk Ha 3mane npouzsoocmed — Ois
COBEPULEHCINBOBAHUSL MEXHONIOSULECKUX NPOYEecCco8, Ha dmane 00padomKu KOHCMPYKYuu, max u Ha
amane 3KCnayamayuu — 0l YO081emeopeHus mpebosanuil nompeoumenet, U mModxcem 0ams K0-
HOMUYeCKUll 3¢hghekm om CHUdICEeHUs: 00U 8038PAUAECMBIX KOHOCHCAMOPO8, NOONEHCAUUX 3AMEHE.
Komnnexcnviil KoHmpoas no cOBOKYNHOCMU NAPAMEMPO8 HA CIMAOUU NPOU3BOOCMEA, UCHLIMAHUL U
IKCHIYAMAYUU NO36015em UCKTIIOUUMb NONAOAHUe NOMPeOUmento HeKauecmeeHHoU NPOOYKYUU.

In order to assess the quality of wet tantalum capacitors positive and negative wire welding and
to consider the need for preventive or remedial actions, the integrative quality control of terminal
welding has been accomplished in this paper by the method of tantalum capacitors quality control
based on assessment of returned products, design and technology, production and human factors.
Having estimated and analyzed the returned products the need for assessment of the welding qual-
ity for the negative wire is identified. Using the full factorial experiment on the operation “welding
of the cathode terminal to the capacitor case” to identify the most effective modes for the quality of
the weld, the quantitative effect of the process characteristics was investigated and the regression
model was constructed. The dependence on the energy parameters of welding has been revealed.
The welding current and pressure on the welding surfaces are the most influencing on the operation
quality, the inert gas feed zone also contributes to the temperature field of the weld zone, but to a
lesser extent compared to the energetic parameters of the welding modes.

On the results of the approbation it can be concluded that the methodology of a systemic integra-
tive quality analysis of the tantalum capacitors quality can be applied to assess the quality of tanta-
lum capacitors at the production stage (for improving the technological processes), at design modi-
fication and for the usage stage, and can give an economic effect. Integrative control of the set of
parameters at the stage of production, testing and operation makes it possible to exclude the trans-
fer of the low-quality product to consumers.

KawueBble cjI0Ba: TaHTAIOBBIN KOHICHCATOP, TPUBAPKA, BEIBOJI, KAUECTBO, 1E(EKT.

Keywords: tantalum capacitor, welding, wire, terminal, quality, defect.
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OcoOeHHoCcTH BO30YKAEHHMS JJIEKTPOMATHHTHO-aKyCTHYE€CKOr0 npeodpasoBaTtess NPH BOJI-
HOBOAHOM MeToje kKoHTpo.A (Features of Excitation of an Electromagnetic Acoustic Trans-
ducer under a Waveguide Method of Testing)

B. A. Cmpuocax, xanguaat texunueckux Hayk, VDkI'TY umenn M. T. Kanamnukosa, MxeBck,
Poccust (V. A. Strizhak, PhD in Engineeing, Kalashnikov ISTU, Izhevsk, Russia)

P. P. Xacanos, acnupant, VbxI'TY umenn M. T. Kanamnukosa, Mxesck, Poccus (R. R. Hasanov,
Post-graduate, Kalashnikov ISTU, Izhevsk, Russia)

A. B. Ilpsxun, VIxI'TY umenu M. T. Kanamaukosa, Mxxesck, Poccus (4. V. Pryakhin, Kalashnikov
ISTU, Izhevsk, Russia)

Llupoxoe pacnpocmpanenue 801HOB0OHLIX MEMOOUK KOHMPOSA NPOMANCEHHBIX 00bEKMO8, 8 MOM
yucne ¢ UCNONb30BAHUEM INEKMPOMASHUMHO-AKYCIUYECKOU MEXHONIOSUU 8 VCI0BUSIX MEHAUe20Cs
PYIHKA DNIEKMPOHHBIX KOMNOHEHMO8, mpedyem NOUCKA HO8bIX NOOX0008 K KOHCMPYUPOBAHUIO IJleK-
MpoHHO20 0O0pyOdosanus. Paccmompenvl cxemomexnuueckue peuierusi, Heobxooumvie 0si NOCMpoe-
HUSL 2eHepamopa 30HOUPYIOue20 UMNYIbCA 8 UHDOPMAYUOHHO-UIMEPUMETbHOU CUCmeMe, Peanu3yio-
wetl 60THOBOOHYI0 MEeMOOUKY KOHMPOIISL NPOMSANCEHHbIX 00bekmos. Onpedenerbl IKCNIYamayuoHHble
mpebosanust K YyCmpoucmesy u OyeHeHbl HeoOX00umbvle XapaKmepucmuky KOMNOHEHMO8 UMNYIbCHO2O
2eHepamopa, euusiowue Ha e20 nosedeHue npu GopmuposaHuu yoapHoeo umnyisca onst IMA-
uznyyamens. Ilonyuen kpumepuii oyeHKu pabomul 2eHepamopa yOapHo20 UMNYIbCA 8 8Ue ONUMETbHO-
cmu peeepbepayuoHHO-uyMo8ol xapakmepucmuiku. [Ipoeeden uacmommuvlil ananus cucmemvl 8030y-
arcoenuss IMA-uznyyamens 6 3a6UCUMOCIIU O KOIUYECMBA BUMKO8 U3TYYamens U 6eUYUHbI AKMUBHO-
20 conpomugnenus 6 cucmeme. lIpouzsedena OYeHKa MAKCUMATLHO20 UMNYIbCHO20 noiasi 6 DMA-
uznyyameine u onpeoeieHo coomeemcmeyroujee 0Jia He2o ONMUMATbHOE KOIUYECMBO GUMKOS.

Ha ocnosanuu oyenku xapaxmepucmux eenepamopa u IMA-uznyuamens paspaboman d7ex-
mpuyeckuti adanmep 0ns oegpekmockona AJHIII, nookitouaemviii K 8bIX00y 2eHepamopa u 8x00y
NpUEMHUKA, NO3B0NAIOWUL UCNONIb308AMb NbE30NPE0OPA3068aAMeENb 8 COBMEUeHHOM pexcume. Ycm-
POUCME0 onpoHOBAHO HA CMEPICHIX KOMNno3umHou apmamypsl. I[lonyuennoe snauenue PIIIX co-
cmasuno oxono 500 mkc (coomeemcmayem 1,2 m).

Widely spreading waveguide techniques for non-destructive testing of extensional objects, includ-
ing the application of electromagnetic-acoustic technologies in the changing market of electronic
components require the search for new approaches to the design of electronic equipment. Circuitry
solutions that are necessary for constructing a probe pulse generator in the measuring and informa-
tion system that implements the waveguide technique for non-destructive testing of extensional objects
were considered. The operational requirements for the device are determined and the necessary
characteristics of the components of the pulse generator that affect its behavior in the formation of a
shock pulse for the EMA transducer are estimated. The criterion for estimating the work of the shock
pulse generator in the form of the reverberation-noise characteristic duration is obtained. Frequency
analysis of the excitation system of the emitter of the radiator is carried out depending on the number of
turns of the radiator and the magnitude of the active resistance in the system. Frequency analysis of the
excitation system of the emitter of the EMA transducer depending on the number of turns in the trans-
ducer and the magnitude of the active resistance in the system was done. The maximum pulse field in the
EMA emitter is estimated and the optimum number of turns is determined for it. The maximum pulse
field in the EMA emitter was estimated and the optimum number of turns was determined.

Based on the evaluation of the EMA emitter and generator characteristics an electric adapter for
the ADNH flaw detector, connected to the generator output and to the receiver input, which allows
using a piezo transducer in a combined mode was developed. The device was tested on the rods of
composite reinforcement. The obtained value of the RNC was about 500 us (corresponding to 1.2 m).

KaueBble €j10Ba: BOJHOBOJHBIN KOHTPOJb, 3JIEKTPOMArHUTHO-aKyCTHUYECKUH IpeoOpa3oBa-
TeJb, TeHepaTop st OMA-tipeoOpa3zoBatess, HHAYKTOP.

Keywords: guided wave testing, electromagnetic acoustic transducer, generator for electromag-
netic acoustic transducer, inductor.
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Konnenuusi cy0beKTHO OPHEHTHPOBAHHOW ONTHUMH3AINU TEXHOJOTHYECKHX NMPOIECCOB MPOU3-
BOJCTBA accopTuMeHTa crpouTejbHbIX MatepuaoB (The Concept of the Subject Focused
Optimization of Technological Processes of Production of the Range of Construction Materials)
B. A. Xapumonos, NoOKTOp TeXHUYECKUX HayK, nmpodeccop, [lepMckuil HallMOHAIBHBIN HCCIe10Ba-
TEJIbCKAN MOMUTEXHIYECKUi yHuBepeutet, [lepmb, Poccust (V. A. Kharitonov, DSc in Engineering,
Professor, Perm National Research Polytechnic University, Perm, Russia)

/. H Kpusocuna, acnupant, [lepMCKHil HAlMOHANIBHBIA HMCCIEAOBATEILCKUN MOJIUTEXHUYECKHI
yausepcuret, Ilepmb, Poccust (D. N. Krivogina, Post-graduate, Perm National Research Polytech-
nic University, Perm, Russia)

Obocnosvieaemcsa HeCOCMOAMENbHOCHb COBPEMEHHOU NapaoueMvl YAPAGIeHUs. MEeXHOI0cUYe-
CKUM NPOYECCOM NPOU3B00CMBA ACCOPMUMEHMA CMPOUMETbHBIX MAMEPUANO8, CMPOAWEUCs HA
VCMAaHOBNeHUU HOPMATNUBHBIX MPeOOBANULL K XapaKMepUCmuKam Mamepuaia u Haiaoke npouseoo-
CMBEHHBIX Npoyeccos nod smu mpebosanus. Joxazvleaemcs akmyaibHOCMb nepexood K HOBOMY
000CHOBAHHOMY NPOU3BOOCMBY ACCOPMUMEHMA CIMPOUMENbHBIX MAMEPUALOs, NPEOHAZHAYEHHOMY
0715 U320MOBNIeHUSL KOHKPEMHbIX MUN08 CIMPOUMENbHbIX KOHCMPYKYULL.

Ilpeonazaemviii npoyecc omauuaemcs y4emom QYHKYUOHAILHO2O HAZHAYEHUs U VCI08UlL IKC-
nayamayuu KOHCMpPYKMUGHbIX dJIEMEHMO8 8 00beKme HeO8UICUMOCIU U nocedyioueli popmanu-
3ayuetl OaHHbIX MPeDOBAHUL K XAPAKMEPUCMUKAM CMpPOUumenbHo2o mamepuaid. Modenv mHodce-
CmMea anbmepHAmue CMpoUmenIbHO20 MAmepudanld npeoideaemcs noay4ums nymem HpoOSeoeHUsl
OPMOCOHANILHO2O IKCHEPUMEHMA 8 001acmu 8apbUupoBanUs GblOPAHHBIX NAPAMEMPO8 YNPAGIeHUs
NPOU3600CMBEHHbIM NPOYeccomM no 3adanHoll mexHonoeuu. Illpoyecc e6vibopa onmumanrbHO20
CMPOUMENbHO20 MAMePUand Ha NPeoOCMAasieHHOM MHOMCECEe albmMepHamus npeodiazaemcs ocy-
Wecmenams Ha OCHOB8e yuema MHeHUll nompeoumens u npou3eooumess 6 OMHOUEHUU KOHEUHO20
npooykma. Takace 6 coomeemcmeuu ¢ OaHHOU KoHYyenyuetll npediazaemcs paspabomrka aneopum-
MO8 peutenus 3a0a4u CyObeKmHO OPUESHMUPOBAHHOU MHOLOKPUMEPUATLHOU ONMUMU3AYUY, PAOO-
ma KOMopwiX HANpasieHa Ha NOUCK ONMUMATLHOU 01 Y4ACMHUKO8 PbIHKA NPOU3B0OCMEA albmep-
Hamuebl CMpPOUMenIbHO20 MAMeEPUALd 6 COOMHOUEHUU YeHbl U Ka4eCmad.

Ipu oyenxe 3¢hghexmugHocmu nPeoIOAHCEHHO20 ACCOPMUMEHMHO20 NOOX00d 8 PeuleHUU 3a0a4u
ONMUMUBAYUU TEXHOLOUUECKO20 NPOYecca NPouU3800CmMEa CMpoOUmeibHblX Mamepuaios 00Ka3bl-
gaemcs yenecooopazHoCms 000CHOBAHHO20 PACUUPEHUSL MHONCECBA CYUIeCMBEHHBIX, UMEIOUUX
NnepcneKmu8y UCHOIb308AHUS ATbMEPHAMUE MAMEPUALd 3d cyem 0O0CHOBAHHO20 BbIX00d 3d 00-
J1acms npogeodeHUst OPMOSOHANbHO20 IKCHEPUMEHMA.

Issues of insolvency of the old paradigm for managing the technological process for the produc-
tion of an assortment of construction materials, which are being built on the establishment of regu-
latory requirements for the characteristics of the material and the retention of this production proc-
ess in it, are discussed. The urgency of the transition to a new reasonable production of a range of
building materials designed for the manufacture of concrete types of building structures and differ-
ing in terms of the functional purpose and operating conditions of structural elements in the real
estate object and subsequent formalization of these requirements to the characteristics of the mate-
rial is proved. A model of a set of alternatives for a building material is proposed to be obtained by
performing an orthogonal experiment in the range of the selected parameters for controlling the pro-
duction process using a given technology.

The process of selecting the optimal building material on the presented set of alternatives is pro-
posed to be implemented on the basis of taking into account the opinions of the consumer and the
producer with respect to the final product. Also, in accordance with this concept, the development
of algorithms for solving the problem of subject-oriented multi-objective optimization is proposed,



whose work is aimed at finding the optimal alternative for the market participants in the production
of an alternative in the ratio of price and quality.

When assessing the effectiveness of the proposed assortment approach in solving the problem of
optimizing the technological process for the production of building materials, it is proved that it is
expedient to reasonably expand a number of material alternatives that are promising for a long-term
perspective, due to a justified departure from the area of carrying out the orthogonal experiment.

KiioueBble €j10Ba: MHOTOAJIBTEPHATHBHOCTD, ACCOPTUMEHT CTPOUTEIHHBIX MATEPHAIOB, CTPOH-
TENBHBIC KOHCTPYKIIMH, TEXHOJOTHYECKHUI TPOIIECC TPOU3BOJICTBA, AJITOPUTMbI ONITUMH3AIIUH, MHO-
TOKpHUTEpUAIILHBIC 331a4H YIIPABJICHUS, CyObEKTHO OPUEHTHPOBAHHOE IIEHOOOpa30BaHHUE.

Keywords: multialternative, assortment of building materials, building structures, technological
production process, optimization algorithms, multi-objective management tasks, sub-oriented pricing.
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IIpuMeHeHne CTATHCTHYECKUX XaPAKTEPUCTHK ISl COKpallleHHs 00beMa TeKCTOBO# uHGop-
Manuu npu coxpanenun ee nHpopmarusHoctu (The Use of Statistical Characteristics to Re-
duce the Volume of Textual Information while Preserving its Informativeness)

M. B. Bmiopun, acnupant, Wxx['TY umenn M. T. Kanamnukona, Mxesck, Poccus (M. V. Viyurin,
Post-graduate, Kalashnikov ISTU, Izhevsk, Russia)

C. B. Mouenos, xkanaunar texanueckux Hayk, VDkI'TY umenn M. T. KanamnukoBa, Nxesck, Poc-
cus (S. V. Mochenov, PhD in Engineering, Kalashnikov ISTU, Izhevsk, Russia)

Paccmampueaemces 6o3modxcnocms npumeneHuss uccie0o8amensamu CReyuaiusupo8aHHulxX auo-
PUMMO8 OJi UHPOPMAYUOHHOU cucmeMbl, obecneuusarowel cokpaujenue oo6vema aHaIusupyemoll
meKkcmogol ungopmayuu 8 npoyecce UHGOPMAYUOHHO20 NOUCKA. AKMYarbHOCmMb pabomul 000cC-
HOBbIBACMCA CIONCHOCIBIO UHDOPMAYUOHHO20 NOUCKA, C8A3AHHO20 C peuleHueM Nob308ameem
KOHKPemHOU 3a0auu U HeoOX00UMOCmbio nepepadomku Oonbuux 00bemo8 meKCmosblX OAHHBIX.
Lenvio aensaemcs cokpaujernue odvema AHAIUZUPYEMOL MEKCMO80U UHDOPMAYUU PYCCKOAZbIYHBIX
MeKCmo8 Npu COXPAHEeHUU UX CMbICI0B80U COCMABIAIOUEll.

Ilpusedeno onucanue panee pa3zpadoOmMaHHOU UHDOPMAYUOHHOU CUCMEMbL Ol COKPAUCHUS
obvema mexkcmogoul uHgopmayuu 8 npoyecce UHGopmayuonHo2o noucka. Illpeocmaesieno onuca-
Hue 08YX PA3IUYHBIX NOOX0008 K AHAIU3Y MEeKCMA, Ymo HO360JI5iem OCYWeCmeums CpasHUMelbHbll
AHANU3 NOTYYaAemblX pe3yibmamos. Bvinonnena peanuzayus oanneix nooxo0oe Ha basze panee pas-
pabomanHou UHGHOPMAYUOHHOU CUCEMbL, 8 CMPYKIMYPHYIO CXEMY U al20pumm QYHKYUOHUPOBAHUSL
KOMOpOli 8HeceHbl COOMBEemcmeayioujue UsMeHeHUs.

Ilpuseodenwvl pe3yriomamsi NPo8eOeHHO20 IKCNEPUMEHMANbHO20 Uccledo8anus. M3 pesyismamos
NPUMEHEHUs. ONUCLIBAEMbIX NOOX0008 clledyem, 4mo OCHOBHAS 00Jis NPEONIONCEHUL, COOMBEnCh-
8YIOWUX 3aNPOCy NOIb308AMeEN NO 8bIOPAHHOMY MEKCMY, NPeoCmasiend 8 3aKIIOYUMeNbHOU Yac-
mu mekcma, 4mo no360Jsem Uccie008amento 0opamums 6HUMAHUE UMEHHO HA MY YaCmb aHalu-
supyemozo 0oxkymenma. Ilonyuensvt pesynomamol, Komopwvle mMocym Obimb UCNOIb308AHBL OISl CO-
cmaenenus peghpepamos u aHHOMAYULU AHATUSUPYEMBIX OOKYMeHmOos. B oanvHetiuiem npeononaza-
emcs (popmuposams A8MOPCKUe CMbICII08ble 2PYANbL €108, KOMOopble Mo2ym 0bimb UCHONb308AHbI
uccnedosamenem Oiisl CUHME3A HOBbIX 3HAHULL.

The paper examines the possibility of researchers using specialized algorithms for an informa-
tion system that provides a reduction in the volume of the analyzed text information in the process
of information retrieval. The relevance of the work is justified by the complexity of information re-
trieval associated with the user’s solution of a particular task and by the need to process large
amounts of text data. The goal is to reduce the volume of the analyzed text information of Russian-
language texts, while preserving their semantic component.

The description of the previously developed information system for reducing the volume of tex-
tual information in the process of information retrieval is given. A description of two different ap-
proaches to text analysis is presented, which allows for a comparative analysis of the results ob-



tained. These approaches were implemented based on the previously developed information sys-
tem. Corresponding changes were made in the structural scheme and algorithm of the information
system functioning.

The results of the experimental study are presented. It follows from the results of the application
of this approach that the main part of the proposals corresponding to the user's request for the se-
lected text is shown in the final part of the text, which allows the researcher to pay attention to this
part of the analyzed document. Results that can be used to compose abstracts and annotations of
analyzed documents are obtained. In the future it is supposed to form author's semantic groups of
words that can be used by the researcher to synthesize new knowledge.

KawueBble cj10Ba: aHAJIM3 TEKCTOB, HH(GOPMAIIMOHHAS CUCTEMa, TEKCTOBas WH(pOpMaIHs, CO-
KpanieHne oobeMa TeKCTa, HH()OPMAIIMOHHBIN TTOWCK.

Keywords: text analysis, information system, text information, reduction of the volume of the
text, information search.
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CooTHOIIEHHE ONMACHBIX YCJI0BHIi U ONMACHBIX [elCTBHIl MepcoHaa KaK NPUYNH BO3HHKHOBe-
HHA N0KAPOB Ha ckJIanax Hedrenpoaykros (Relationship of Hazardous Conditions and Dan-
gerous Actions of Personnel as the Causes of Fire Risk in Fuel Depots)

/. M. Kocmun, acnupant, VbxI'TY umenn M. T. Kanamnukosa, Uxesck, Poccust (D. M. Kostin,
Post-graduate, Kalashnikov ISTU, Izhevsk, Russia)

b. B. Cesacmbsinos, TOKTOp TEXHHYECKUX HayK, mpodeccop, VK[ TY umenn M. T. Kamanraukosa,
Nxesck, Poccus (B. V. Sevast’yanov, DSc in Engineering, Professor, Kalashnikov ISTU, Izhevsk,
Russia)

P. O. llaopun, xanaunat TexHu4yeckux Hayk, goueHT, VDKI'TY umenu M. T. Kanamnukosa,
Nxerck, Poccus (R. O. Shadrin, PhD in Engineering, Associate Professor, Kalashnikov ISTU,
Izhevsk, Russia)

IIposeden ananusz ungopmayuu 06 asapusx, NPouU3OUEOUUX HA HemexXuMU4eckux u Hegpmene-
pabamuiearowux obvekmax negpmanotl npomviuirennocmu 6 P@O u CCCP nozonezo nepuooa. Lle-
JbI0 pabomvl A61Aemcs YCMAHOGNIeHUe COOMHOWEHUS. ONACHBIX NPOU3BOOCMBEHHbIX VCA08UL U
ONACHBIX OelicmeUll NepcoHand Kax NPUYUH d8aApULHOCMU U MPABMAMUIMA HA NPeOnpusimusx
HepmAHOU ompacau, Komopas A6aiemcs 00HOU U3 Haudoiee 8blICOKOPUCKOBDIX.

Ananuz npuuun asapuil Ha CKIA0AX HepmenpooyKmos Nokasau, 4mo 8 OCHOB8e OONbUUHCIEA
Jledrcum 4enogeyeckuli pakmop, HedoCmamox npou3e00CmMEeHH020 KOHMPOIIA, HecobnooeHue npa-
8UN 0OXpaHvl mpyoa, xaramuocms. OCHOBHLIMU NPUYUHAMU NONHCAPO8 HA Hepmeda3ax AGNAIOMCL:
HapyuieHue npaguil MmexHuky 0e30nacHoCmu, HeKa4eCmeeHHbll MOHMANC U PEMOHM 000PY008aHUs,
HapyuieHue npasuli MmexHoI02U4ecKo20 pe2lamenma, HeKayeCmeeHHAas MOIHUe3auwuma, U3Hoc 000-
pyoosanus. Ilpuyunamu necuacmmvix ciydaes uauje 6ce2o ABNAEMmCs UCHOPUPO8anue mpeoosanuti
bezonacnocmu TUYaAMU, OMEEeMCMBEHHLIMU 3a OP2AHUZAYUIO U 8e0eHle pabom.

Ilpusedennvie 6 pabome OanHbie C8UIEMENLCMBYIOM O MOM, YMO 8 HACMOosWee 8pemMs ONACHbIe
npouU3800CmEeHHble OelCMBUsL NePCOHANA 8 Kauecmae NPUYUH d8aputiHOCMuU U NPOU3800CMBEHHO20
mpasmamusma OOMUHUPYIOM HAO ONACHLIMU NPOU3BOOCMEEHHbIMU Ycaosusmu. [lonyuennvie pe-
3YIbMAamovl peKOMeHOYemcs yUumul@ams npu CO30AHUU U YIYYULeHUU CUCTNeMbl YNPAGIeHUs 0Xpa-
HOU mpyoa Ha Hehme2az08blX NPeOnPUsIMusx.

An analysis of the information of the accidents that occurred at the petrochemical and oil refin-
ing facilities of the oil industry in the Russian Federation and the USSR in the late period was car-
ried out. The aim of the work is to establish the ratio of hazardous production conditions and dan-
gerous personnel actions, as the causes of accident and injuries in the oil industry, which is one of
the most high-risk.

Analysis of the causes of accidents in the oil product warehouses showed that the basic of the
majority is the human factor, lack of production control, noncompliance with labor pro-tection



rules, negligence. The main causes of fires at oil depots are violations of safety regulations, poor
quality assembly and repair of equipment, violation of the rules of technological regulations, poor
lightning protection, equip-ment wear. The causes of accidents are most often ignoring the safety
requirements of those responsible for organization and conducting work.

The data given in the work indicate that at present the hazardous production ac-tions of person-
nel as the causes of accidents and industrial injuries dominate over hazardous production condi-
tions. The received results are recommended to consider at creation and improvement of a control
system of a labor safety at the oil and gas enterprises.

KawueBble cjioBa: cucTeMa YIpaBleHHsI OXpaHOW Tpyna, OMAcHBIE YCIOBHS, OMAacHbIE JIEHCT-
BUSI, CKJIa/Ibl HE(DTEIPOIYKTOB, IIPOMBIIIIJICHHAS! 0€30I1aCHOCTb.

Keywords: occupational safety and health management system, dangerous conditions, danger-
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Binsinue aeexkToB YKIJIAAKH BOJTOKOHHO-ONITHYECKOr0 KOHTYpa Ha TelJOBOM apeiid rupo-
ckona (The Influence of Fiber-Optic Circuit's Laying Defects on the Gyro’s Thermal Drift)

M. A. Casun, acnupant, [lepMckuii HalMOHATBHBIM HUCCIEAOBATEIILCKUN TOJUTEXHUYCCKUN YHH-
Bepcutet, Ilepmb, Poccus (M. A. Savin, Post-graduate, Perm National Research Polytechnic Uni-
versity, Perm, Russia)

M. A. Owusanos, KaHAUIAT TEXHUYECKUX HAyK, NOLEHT, IlepMckuil HalMOHAIBbHBIN HcclenoBa-
TEJICKUAN TIONMTEXHUYEeCKUd yHUBepcuteT, [lepmb, Poccust (M. A. Oshivalov, PhD in Engineering,
Associate Professor, Perm National Research Polytechnic University, Perm, Russia)

K. C. I'anseun, xauauaaT TEXHUYECKUX HAyK, MOIEHT, [lepMcKuil HallMOHAIBHBIA UCCIE0BATEb-
CKull monuTexHuueckuil ynusepcurert, I[lepmb, Poccust (K. S. Galyagin, PhD in Engineering, Asso-
ciate Professor, Perm National Research Polytechnic University, Perm, Russia)

Ilpu ucnonvzosanuu NPAMO20 HUCTIEHHO20 MOOENUPOSAHUs 0N OYEHKU BeIUYUNb MEN08020
opetigha 8010KOHHO-ONMUUECKO20 2UPOCKONA 8 YCI08UAX BHEUWHUX B030€UICMBUL He YOaemcs nouy-
uumob pacuemmuvle OanHvle, conacyrowuecs ¢ dIkcnepumenmom. OOHOU U3 NPUHUH D020 ABNAEMCS
Hanuyue CIy4anHvlx 0e@eKkmos, CeA3aHHbIX C HapYuleHuem pe2yisipHoCmu YKIaOKu UmKo8 onmo-
B0I0OKOHHO20 KOHMYpA cUupockona. Llenb 0anno2o ucciedo8anuss cocmoum 6 OyeHKe cmenenu 6ius-
HUsl 0epekmos YKIaoKu ONmoB0NOKHA HA NOKA3AHUA 2UPOCKONA NPU GHEUIHUX HeCMAayUOHAPHbIX
mennoguix gosoeticmeusx. Ilpueooamesa mamemamuieckas u KOMIbIOMEPHAs MOOenu 015 paciema
mennogo2o opeugha 8010KOHHO-ONMUYECKO20 2UPOCKONA, a makdce memooono2us paciema. Oc-
HOBHOU 0COOEHHOCMbIO NPEONIOHCEHHOU MOOENU ABIACMCA peuenue 3a0ayu mepmMoynpy2ocmu 0
De2YNAPHOU MUKPOHEOOHOPOOHOU Cpedbl 80TOKOHHO-ONMUYECKO20 MACCUBA 8 KOHCMPYKMUGe 2upo-
ckona. Ha ocnosanuu ob6pabomxu noneeot uHngopmayuu o MeniogoM U HANPANCEHHO-
0epopMUPOBAHHOM COCMOSHUU 8 BUMKAX C8EMO0600A Peuaemcs 3a0aua nbe30oNmuKu, Yevlo Ko-
MOopoll AGNAEMCA pacuem mepmMuiecku UHOYYUPOBAHHOU «Kadcywelcsy yenosot ckopocmu. llpu-
800UmMCcs pacyemmublii Menioeoll opeligh upocKona npu U3MeHeHuu memnepamypel oKpyicaiouen
cpedvt om +20 0o +60 °C 6 cryuae udeanbHo2o 80J10KOHHO20 KOHMYpaA ¢ 6e30eheKmHou YKIaoKou
8 CONOCMABIEHUU C Pe3YTbMAMaMU YUCIEHHO20 MOOeIUpOB8anus opeligha c yuemom xapakmepHuix,
scmpedarouuxcs Ha npakmuke deghekmos. /[ Kaxcoo2o deghekma npueoOUmMcs e2o0 OnucaHue ¢
oemoHcmpayuel peaibHo20 pacnoN0NiCeHUs 8 60T0KOHHOM MACCUGe, a Maxdice 00vbsACHeHUue NPUYUH,
8bI3bIBATOWUX UIMEHeHUe Opeliga.

Ilonyuennvle pe3ynomamul pacuema yoeoumenbHO 0eMOHCMPUPYIOM MHO2OKPAMHOe 803PACma-
Hue meniogozo opeligha 2upockona oasxce npu yieme eOUHUYHbIX 0edheKmo8 YKIAOKU 80JIOKOHHO2O
KOHmypa. B c6a3u ¢ smum cmano8umscs 04e6UOHbIM, YMo 015 NHOGbIUEHUS MOYHOCIU U HAOE)CHO-
Ccmu HABUAYUOHHO20 npubopa boavbuioe 3Hauenue npuobpemarom mpebosanus Cmpo2020 KOHMpPo-
JIsL MeXHON02UU YKAAOKU B0JIOKHA HA KapKace 0amuyuKa 4y8cmeumensHoCmu 2upoCKond.



The approach that uses direct numerical simulation to estimate the value of the thermal drift of a
fiber-optic gyroscope under the action of external forces fails to provide computational data consis-
tent with experiment. One of the reasons is the presence of random defects associated with a viola-
tion of the regularity of optical fiber turns wrapped on the fiber optic gyro coil. The purpose of this
study is to assess the influence of optical fiber winding defects on the gyroscope readings under ex-
ternal non-stationary thermal loads. The paper introduces the mathematical and computer models
for calculating the thermal drift of a fiber-optic gyroscope and considers the details of the computa-
tional technique. The main feature of the proposed model is solving a thermal elasticity problem for
a regular micro-inhomogeneous medium of optical fiber winding within the structure of a gyro-
scope. The data of processing the field information on the thermal and stress-strain states of the
optical fiber turns are used to solve the piezo-optical problem with the aim to calculate the ther-
mally induced “apparent” angular velocity. The thermal drift of the gyroscope calculated for the
ambient temperature ranging from + 20 to + 60 °C for an ideal fiber coil with a defect-free winding
is compared with the results of numerical drift simulation taking into account typical defects en-
countered in practice. The paper presents a description of each defect including information on its
location in the fiber array, as well as an explanation of the reasons for a drift change.

The obtained results of calculation provide convincing evidence for a multiple increase in the
thermal drift of the gyroscope even in the case of considering the single defects in the optical fiber
winding. Therefore it is obvious that in order to increase the accuracy and reliability of the naviga-
tion device it is necessary to meet the requirement of strict control of the technology of fiber wind-
ing on the gyro sensor coil.

KawueBble cjI0Ba: BOJIOKOHHO-ONTHYECKHH THPOCKON, TeruioBod apeid, apdexr CaHbsika,
MpsIMOE YUCIICHHOE MOAETMPOBAHNE, YKIIAIKa OTITOBOJIOKHA, IE(EKTHI.

Keywords: fiber optical gyro, thermal drift, Sagnac effect, direct numerical modeling, laying of
optical fiber, defects.
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O0ocHoBaHMe 1eJIeCO00PA3HOCTH CO3AaHMSA CJIYKO0bI MOOMJIBLHBIX 3KcnepToB (Rationale for
the Establishment of Mobile Experts Service)

U. B. I paxosuu, Mocksa, Poccus (1. V. Grakovich, Moscow, Russia)

H. II. Ky3neyos, nOKTOp TeXHMYECKHX Hayk, mpodeccop, VkI'TY umenun M. T. Kanamnukosa,
WxeBck, Poccust (N. P. Kuzmnetsov, DSc in Engineering, Professor, Kalashnikov ISTU, Izhevsk,
Russia)

B. B. Kynaeun, xanauaaT TexHU4YeCKUX Hayk, noueHt, MkI'TY ummenu M. T. Kanamnukosna,
Wxesck, Poccust (V. V. Kulagin, PhD in Engineering, Associate Professor, Kalashnikov ISTU,
Izhevsk, Russia)

Buvisgnenvt 0cHOBHbIE HEOOCTNAMKU COBPEMEHHOU CUCEMbl Oe30NACHOCIIU 00OPOACHO20 OBUICE-
HUs, 8 MOM Hucie (PeoepanrbHblX Yenesvlx Npocpamm no 0e30nacHOCmU O0POHCHO20 OBUINCEHUS.
Ommeuenwvl ocooennocmu pyukyuonuposanusi 8 PO cucmemvr OCAI'O, ons ycnewnozo 6HeopeHus
KOmMopoii 6bl1 CO30aH CNeYUAIbHbIl UHCIUMYM A8APULIHBIX Komuccapos. OOHAKO U3-3a mo2o, Ymo
OAHHBIU UHCIUMYM CO30A8ANCsA ONPEOeNeHHbIMU CMPAX08bIMU KOMNAHUAMU, 8 Nepeyio oyepedb
OHU OMCMAUBANU UHMEPECHl IMUX KOMAAHUL. AHSAHCUPOBAHHOCTb ABAPULIHBIX KOMUCCAPO8 OblLia
OCHOBHOU NPUYUHOU 0e3a8yUpo8anus 3moz2o uncmumyma. Husxuii npogpeccuonanuzm asapuiinvix
KoMUCcapos, omcymcmaue Heodxooumo20 UHCMpPYMeHmapus He no360.71410 00beKMUBHO PACCle0o-
samb oocmosimenvcmaa JTI1.

Ilpeonacaemcs coz0ame anbmepHAMUGHbBIL UHCMUMYMY ABAPULIHBIX KOMUCCAPOS He3ABUCUMbILL UH-
cmumym MoOUNbHBIX IKCNepmos. B pamkax cucmembl MOOUTbHBIX IKCNEPMOB OKAZbIBAIOMCSL YCIY2U NO
VPe2yIupo8aHuio 60NpoCco8 U paspeueuo Cnopos, 603HUKAIOWUX 8 cghepe 83auUMOOMHOUEHUL MeXCO)y
B00UMENAMU HA MeCme NPOUCUIeCMBUs], A Makxice mexcoy sooumensimu u compyonukamu I MB//] u
cmpaxosvimu kKomnanusmu. OcHawjeHue MOOUTbHbIX IKCHEPmMO8 CneyudaibHbiM 000pyoosanuem OJis



onpedenenus Koagpuyuenma cyenienus Konec agmomoouns, nonasuwezo 6 111, ¢ noromuom oopoeu,
VCMPOUCMeamu U MemoouKamu onpeoeieHus CKOpocmu agmomoOuis. 8 MOMEeHm CMOJKHOBEHUSL C npe-
2paooil, YCmpoucmeamu u Memooukamu eviasienus mowennuvecmasa 8 cghpepe OCAI O nozeonum no-
gvicums dghpexmusnocme eviasnenus npuuun T, a makoce ob6vekmugHo pacciedosams 0OCMOosi-
menvcmea JTII. Ilpeonosicen eapuanm cmpyKmypol CysHcObl MOOUTbHBIX HKCHEPMOs8, OmMedeH NoJo-
JHCUMETLHBLL ONBIM ANPOOAYUU UCHOTLI0BAHUA MOOUTILHBIX IKCNEPMOE 8 20po0e Hbicescke. H3n0ceHbl
@DYHKYUOHATIbHBIE 0DA3AHHOCIIU CYAHCOBL MOOUTIbHBIX DKCNEpmos Kak npu oociedosanuu mecma JT11,
mak u npu paccredosanuu oocmosimenvcme [T11. Ommeuena nepcheKmueHocms OalbHeuulel npopa-
OOMKU MexaHuMa GYHKYUOHUPOBAHUSL CTIYHCObL MOOUTLHBIX IKCNEPMO8.

The paper reveals the main shortcomings of the modern road safety system, including Federal Pro-
grams for Road Safety. Features of the functioning of the OSAGO system (Russian analog of the Third-
party Only Vehicle Insurance) in the Russian Federation (RF) are noted, for the successful implementa-
tion of which a special institute of emergency commissioners was established. However, due to the fact
that emergency commissioners were created by certain insurance companies, they acted mainly in the
interests of these companies. the involvement of emergency commissioners was the main reason for dis-
avowing this institution. Unsatisfactory professionalism of emergency commissioners, lack of the neces-
sary tools did not allow to objectively investigate the circumstances of road accidents.

1t is proposed to create an alternative to the institution of emergency commissioners — an inde-
pendent institution on mobile experts. Within the framework of the institution of mobile experts,
services are provided for the dispute resolutions arising between drivers and employees of the State
Traffic Safety Inspectorate and insurance companies. Equipment of mobile experts with special de-
vice for in-field determining the coefficient of adhesion of the car wheels with a roadway on the
spot of the accident, devices and methods for determining the speed of a car at the time of collision
with a barrier, devices and techniques for detecting fraud in the field of OSAGO will increase the
effectiveness of identifying the causes of accidents, and also objectively investigate the circum-
stances of identifying the causes of accidents, and also objectively investigate the circumstances of
an accident. The paper suggest a structure of the service of mobile experts, noted the positive ex-
perience of approbation of the use of mobile experts in the city of Izhevsk. The functional responsi-
bilities of the mobile experts service are described both during the examination of the place of an
accident and in the investigation of the circumstances of an accident. Prospects for further elabora-
tion of the mechanism for the functioning of the mobile expert service were noted.

KiroueBblie ci10Ba: 6e30MacHOCTh JOpoxkHOTO ABMkeHUsA, MecTo JITII, MoOUIBEHBIE AKCIIEPTHI,
aBapUHBIC KOMUCCAPBI, CTPAXOBBIC KOMITAHUH.

Keywords: road traffic safety, accident scene, mobile experts, emergency commissioners, insur-
ance companies.
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CoBpemeHHble HHMOPMALMOHHbIE TEXHOJIOTMH B KHUJIHIIHO-KOMMYHAJLHOM XO3sliicTBe
(Modern Information Technologies in Housing and Communal Services)
11. C. Ilonos, acupanrt, VbxI'TY umenn M. T. Kanamnaukosa, Mxesck, Poccus (P. S. Popov, Post-
graduate, Kalashnikov ISTU, Izhevsk, Russia)
A. V. Hbpacumos, xangunat texandeckux Hayk, Ok TY umenn M. T. Kanamnaukosa, Mxesck,
Poccus (4. U. Ibragimov, PhD in Engineering, Kalashnikov ISTU, Izhevsk, Russia)
T. H. Kyuuna, ctynentka, VbxI'TY umenun M. T. Kamamnukosa, Mxesck, Poccus (7. N. Kuchina,
Student, Kalashnikov ISTU, Izhevsk, Russia)
E. A. Axywesa, crynentka, VOxI'TY umenn M. T. Kanamnaukosa, Mxesck, Poccust (E. A. Yaku-
sheva, Student, Kalashnikov ISTU, Izhevsk, Russia)

CoepemeHnas cucmema HCUMUUWHO-KOMMYHANbHO20 Xo3sticmea 6 Poccutickotl @edepayuu 0oc-
mueia c60e20 npedena u He Moxcem Oanbule pa3eu8amuvcs 8 NOJIHOU Mepe 6e3 NPUMEHEHUs. HOBbIX
coepemenubix mexnonozui. OOHUM U3 HANpagnenull pazeumus mo2na 6vl cmames adanmayus noo



peanuu Hawieti CMpaHbl CUCeEM «YMHBIIL 00M» U «YMHBLL 20po0». B ocobennocmu 5mo no3eonuno
Obl nodsepeHymv npPeobpPaA308aHUI0 UHCMUMYM YNPAGIEHUS 8 HCUTUUWHO-KOMMYHATbHOM XO3AUCH-
ee. Paboma 6 manpaenienuu pazeumusi yMHO2O 00OMaA/20po0a NO38OIUM Peuumsb psio UMErOUWUXCs
npoobiem, a makice nOBbICUM KAYECmE0 camo2o YAPAsieHUss MHO2OKEAPMUPHO20 00MA U KAYeCEO
JHCUSHU dIMUX 00MO08 8 yacmHocmu. Ho umobwr sma paboma 6vina npouszsedenHa npasuivHo, Heoo-
XOOUMO NOHUMAMb HAO KAKUMU dNEeMEHMAaMu npedcmoum npouzeecmu npeoopasoeanus. Ilpeobpa-
308aHUsL 3AMPOHYM 6CIO UHPOpMAYUIO, ¢ KOMOPOU pabomarom OpeaHu3ayuu no YnpasieHu MHo-
20KBAPMUPHBIX 0OMO8, INEKMPOHHO-MEXHUYECKUe PYKOBOOCMEA, d MaKice MOOYIbHYI0 CIPYKMYpy
unpopmayuorHol cucmemsl. B nacmosiwee epems 6HeOpeHue OAHHOU MexXHoao2uU Hauboee 6bi-
200HO, mak Kak 8 cuny ecmynuio Ilocmanoenenue Ilpasumenvcmea P®@ om 23 cenmsabps 2010 e.
Ne 731 «O6 ymeepoicoeHuu cmanoapma packpvlmusi UHGOPMAyUU Opearu3ayusmu, OCyujecme-
JAIOWUMU OesIMENbHOCMb 8 chepe YNpasieHUus MHO2OKEAPMUPHBIMU domMamuy. [JanHas mexHono-
2usi no380auUm becnepeOOUHO OMNPAsIsimsb 6ce HeoOX0OUMble OAHHBLE YNOIHOMOUYEHHbIM OPeaHU3A-
YUAM, OMCIENHCUBASL NPU IMOM BbINOJIHEHUE 8CEX 3A0AHHBIX QYHKYUILL.

The modern system of housing and communal services in the Russian Federation has reached its
ceiling and can not develop fully without the use of new modern technologies. One of the directions
of development may be adaptation of the “smart home” and “smart city” systems to the realities of
our country. In particular, this depends on the susceptibility to the transformation of the institute of
management in the housing and communal services. Work towards the development of smart home /
city can solve a number of problems, as well as improve the quality of the management of the
apartment building and the quality of life of these houses in particular. But in order for this work to
be done correctly, it is necessary to understand which elements perform their transformation. The
transformation touched upon all the information with which the organizations are managing multi-
apartment buildings, electronic and technical guidelines, as well as the modular structure of the
information system. At the moment when, at the beginning of the introductory day, the law No. 731
“On approving the information disclosure standard for organizations operating in the management
of multi-apartment buildings "has entered into force, therefore, this technology allows for perform-
ing all necessary data of authorized organizations, while performing their specified functions.

KawueBble cioBa: ynpapisiolias OpraHW3aius, MHOTOKBAPTHPHBIA JIOM, HMHTEPAKTUBHOC
AJIEKTPOHHOE TEXHHUYECKOE PYKOBOJICTBO.

Keywords: managing organization, apartment house, interactive electronic technical guide.
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Pa3paGoTka nmporpaMMHO-anmapaTHOro KOMILIeKca JJIsl HCCJIeA0BAHHS BEKTOPHOIO MOJIS
ckopocreii B nukJjaoHe-cenaparope (Development of a Software and Hardware Complex for
Investigation of the Velocity Vector Field in a Cyclone Separator)
B. K. Huxonaesa, MarucTpanT, AJTaliCKUil TOCy1apCTBEHHBI TEXHUYECKUM YHUBEPCUTET UMEHU
N. U. [Tonsynona, bapnayn, Poccus (B. K. Nicolaeva, Master’s Degree Student, Altay State Tech-
nical University n. a. I. I. Polzunov, Barnaul, Russia)
A. I1. bopucoe, xKaHIUIAT TEXHUYECKUX HAYK, JHOLIEHT, ANTalCKUNA rOCYJapCTBEHHBIN TEXHUYECKUN
yausepcurer umenu U. U. Ilomsynosa, bapnayn, Poccust (4. P. Borisov, PhD in Engineering, As-
sociate Professor, Altay State Technical University n. a. I. I. Polzunov, Barnaul, Russia)
Paccmompen akmyanvuweiii 6onpoc asmomamuzayuu U UCC1e008aHUsL GEKMOPHO20 NOJISL CKOPO-
cmell 8 YUKJIOHe-cenapamope ¢ 6UHmMoBol 6CmasKkou. B omauuue om yuxkioHos, UCNOIb3YeMblX celi-
yac Ha 3epHonepepadamvlearuux npeonpusmusx, umerowux s¢ggexkmusnocmo 80 %, yukiou-
cenapamop ¢ 6UHMOBOU 6CIABKOU NO360JiAem yeeauuums d¢gexmusrnocms ouucmku 0o 99,5-99,9 %,
ymo noseonsgem Oonee IPHEKMUBHO UCNOIBL30BAMb €20 80 83PbIEOONACHOM MYKOMOIbHOM NPOU3-
soocmee. Jlns gvlasieHuss ¢hheKmusHbIX pescumos pabomsl U nApamempos YuKiIoHa-cenapamopa
ObLIO NPOBEOEHO MOOETUPOBAHUE BEKMOPHO20 NoJisi ckopocmetl 8 SolidWorks, uccredosanvt man-
2eHYUANbHASA, 0Cce8as U paduanvhas ckopocmu. Taxoce 6wl pazpaboman npoepammHO-annapammbiil



KOMNJIEKC, NO360MAIOWUL NOYYAMb OAHHbIE O CKOPOCMU 6HYMPU YUKIoHA-cenapamopa. OcHogou
PazpabomanHo20 npoSPamMmMHO-annapamio2o Komniekca sagiaemcs Raspberry Pi, nossonsiowui ¢
8bICOKOU CKOPOCMbIO 0Opabamvléams noiyyeHHvle Oanubvle. Taxoice 6 cmambe ONUCaHbl NPUHYUNBL
pabomvl pazpabomanHo20 KOMNIEKCd.

Pe3ynomamol sKcnepumenma nokasanu, 4mo Ha MYYHOU NuLIU IPheKmusHocms paccmampu-
8aemo20 YyukioHa-cenapamopa npegvicuna 99,5 %, npu smom pacxoo 8ozdyxa cocmagun 376 M,
472 M /u u 516 m’fu, a AP — menee 600 Ia. Ckopocmp 60 6x00HOM nampy6ke GUHMOBOL 6CMABKU
cocmasuna 18-20 m/c, a Ha 8vbixo0e U3z 8UHMOBOU BCMABKU CKOPOCMb 8030YUHO20 NOMOKA COCMAG-
asiem 50-70 m/c.

The current issue of automation and investigation of the vector velocity field in a cyclone-
separator with a screw insert is considered in the paper. Unlike cyclones currently used in grain
processing plants with an efficiency of 80 %, a cyclone separator with a screw insert allows to in-
crease the cleaning efficiency up to 99.5 - 99.9 %, which makes it more efficient to use it in explo-
sive flour-grinding production. To identify effective operating conditions and cyclone-separator pa-
rameters, a vector velocity field simulation was performed in SolidWorks, tangential, axial and ra-
dial velocities were investigated. Also, a software and hardware complex was developed that makes
it possible to obtain data on the speed inside a cyclone separator. The basis of the developed soft-
ware and hardware complex is Raspberry Pi, which allows to process the received data with high
speed. Also, the paper describes the principles of the developed complex.

The results of the experiment showed that on flour dusts the efficiency of the cyclone separator in
question was more than 99.5 %, with an air flow rate of 376 m’/h, 472 m’/h and 516 m’/h, and AP
less than 600 Pa. The velocity in the inlet branch of the screw insert was 18-20 m/s, and at the exit
of the screw insert the airflow velocity is 50-70 m/s.

KiioueBble cioBa: mMukioH-cenaparop, Raspberry Pi, gaTanku ckopocTH, BEKTOPHOE T0JIE CKO-
pOCTEN, NBU)KEHUE YACTULI.
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oecipoBoHoii cetu Wi-Fi (Development of Positioning System and Fixing of Object Falling
Based on Wi-Fi Wireless Network)
1I. B. Pemnenw, CTyaeHT, ANTailCKUil rocy 1apCcTBEHHBIA TexHn4Yeckuid yHuBepcuter umenu . U. Ilon-
3yHoBa, bapnayn, Poccus (P. V. Rempel, Student, Altay State Technical University n. a. I. . Polzunov,
Barnaul, Russia)
A. Il. Bopucos, kKanaunaT TEXHUYECKUX HAYK, JOLEHT, ANTaliCKUi roCy1apCTBEHHBIH TEXHUYECKUN
yauBepcuteT umenu W. U. Tlonsynosa, bapuayn, Poccust (4. P. Borisov, PhD in Engineering, As-
sociate Professor, Altay State Technical University n. a. L. I. Polzunov, Barnaul, Russia)
Paccmompen axmyanvhviii 6onpoc uchonv308anus HepeclameHmupOBaHHbIX 803MOICHOCMEN
cemeti Wi-Fi u co30anus npocpammHo-annapamno20 KOMRAEKCa 0N pa3eepmuleaHus 10KANIbHOU
cucmemsl NOUYUOHUPOBAHUS 0OBLEKIMOS, OCHOBAHHOU HA UIMEPEHUU UHMEHCUBHOCIU NPpUHUMAe-
moeo cuenana (RSSI). Cucmema mooicem HeOpAMbCsL KAK 8 yiice Cyuecmayiowyio uH@pacmpyKmy-
py Wi-Fi, max u cneyuanvho cnpoekmupogannyio. /s paciema KoOpoOuHam ucnonb3084d1cs aneo-
pumm Weighted centroid (yenmp macc), Komopulii 8bluucisien KOOpOUHAmy aeeHma KaxK JTUHEUHYIO
KOMOUHAYUIO KOOPOUHAM MOYeK 00CMYNa ¢ y4emom MOWHOCMU CUSHALO08, 68 Kauecmee Xapakme-
pucmuxu eeca. Mecmononodicenue 06vekma, 0OCHAWEHHO20 CNeYUANbHOU MEMKOL, OMoOpadicaemcsi
HA NEePCOHANLHOM KOMNbIOmMepe NOIb3068AMENs 8 PedCUMe PedbHo20 epemeHu. [anHsle om mMemku
nepeoaromcs no Wi-Fi. Ilpumenenue axcenepomempa 6 OaHHOU cucmeme nO380IAEm peuums ax-
MYanvHy0 015 N0O0OH020 poda cucmem npodieMy 3uHepeocobepedicenus. [pyeas 3adaua, Komopyio
nomozaem pewiums axKceiepomemp, — onpeoeneHue naoeHus 00veKma, 8 caiyiae Komopozo Ha ycm-



POUCMBO YNpasienus OMNPasisiencs cneyuaibhslil cueHal. Iloepewnocms onpedenenus mecmono-
JIOJICEeHUsL npu mpex moukax docmuzaem 5 mempos. llpu ygenuueHuu Koiuuecmsea modex npoucxo-
oum ysenuueHue moyHoCmu no3uyuoruposarus. Ilpu smom npu ucnoiv308anuu 6 mouex nozpeul-
HOCMb 6 onpedeneHu’ MeCONOLONCEHUS yMenbuiaemcs 00 1,5 mempos.

The paper discusses the current issue of using the unregulated capabilities of Wi-Fi networks
and creating a software and hardware complex for deploying a local positioning system based on
measuring the received signal strength (RSSI). The system can be implemented both in the already
existing Wi-Fi infrastructure, and specially designed. To calculate the coordinates, we used the al-
gorithm Weighted centroid (center of mass), which calculates the coordinate of the agent as a lin-
ear combination of the coordinates of access points, taking into account the power of the signals, as
a characteristic of the weight. The location of an object equipped with a special label is displayed
on the user’s personal computer in real time. The data from the tag is transmitted over Wi-Fi. The
use of an accelerometer in this system allows for solving the energy saving problem, which is actual
for such systems.

Another task that helps to solve the accelerometer is to determine the fall of the object, in which
case a special signal is sent to the control device. The error in determining the location at three
points is 5 meters. As the number of points increases, the positioning accuracy increases. In this
case, with the use of 6 points, the error in determining the location decreases to 1.5 meters.

Karouessie cioBa: Wi-Fi, RSSI, nmo3unuonnpoBanne, MeCTOMONIOXKEHHE, ITaJIcHue 00BEKTa, aK-
cenepomerp, Wemos D1 mini.

Keywords: Wi-Fi, RSSI, positioning, location, object drop, accelerometer, Wemos D1 mini.
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JInnrsucruyeckue (opMbl THAJOTHYHOCTH KaK (yHIaMeHTAJbHOE CBOHCTBO KOMMYHHMKAa-
THBHOIO0 Npouecca npu od0yyeHun HHOcTpaHHBIM si3bikaM (Linguistic Forms of Dialogue as a
Fundamental Property of the Communicative Process in Teaching Foreign Languages)

E. C. Owanosa, xkaununat ¢punonornvyeckux Hayk, Ux['TY umenu M. T. Kanamnukosa, MkeBck,
Poccus (E. S. Oshanova, PhD in Philology, Kalashnikov ISTU, Izhevsk, Russia)

Axmyanvrocme 0aHHOU pabomul 00)C081eHaA HeOCAA0e8aWUM UHIMEPECOM TUHSBUCTO8 K U3)-
YEHUIO peuemeopuecKoll KOMMYHUKAMUBHOU 0esmelbHOCIU Yelo8eKd U HeoOX00UMOCmblo 0alb-
Heliue20 U3yyeHus OUuanrocuieckoeo nomenyuaia 1006020 mexcma. Llens uccnedosanus 3axnoua-
emcs 6 8blAsNeHUU U ONUCAHUU (DOPM BbIPANHCEHUS OUANOSUYHOCIU 8 PYClle 2YMAHHOU Neda2o2uxu,
KOmopas npeonoidazaem Hauudue OUaIOSUYHOCMU ¢ 00eux CMOpOH KaK HeoOX00UM020 Kauecmed
JUYHOCMU npenooasamens u cmyoeHma Kak oyoywezo cneyuanucma. Ommeuaemcs, ymo ouano-
2UYHOCMb KAK (DYHKYUOHANbHAS COCMABNAIOWAs npoyecca 00y4eHus 6 8y3e, PAGHO KAK U pPa36u-
gaemvle Kauecmea yyacmeyiouux 8 9mom npoyecce cyovbeKmos, KpatiHe 8axcHvl 0 NpUooeHus
JUYHOCMU K HOPMAM 0OUeCMBeHHOU KYIbmypbl 8 COBPEMEHHOM 0bujecmae.

Hannas cmamos nocesweHa paccmomperuro JUHSBUCMUYECKUX OPM 8bIpaXCeHUs OUATIOUYHO-
cmu HA npumepe UHOCMPAHHBIX A3bIKO8 8 NYOIUYUCIMUYeCKOM meKcme. A3biK codepaicum 02pom-
Hble BO3MONCHOCU 6 NIAHe PA36UMuUsl U 0CAUMAHUS JUYHOCIU, HOIMOMY OOHUM U3 CNOCODO08 8
COBPEMEHHOM KYIbMYPHOM 00pA308aHUU CHUMAEMCSL BANCHOCHL HOHUMAHUSA OUANOSUYECKOU peyll.
B pezynomame 6vin0 ycmanosieno, umo ¢ mouku 3peHust MUHSGUCMUKU OUATIO2UYeCKAdsl pedb A6JI-
emcs 8ecoMa UHMEPECHbIM 00beKmMoM OJisl UCCIeO08AHUS, TUHSBUCTNIUYECKULL NOMeHYUal nyonuyu-
CMUYECcKo20 MmeKCma peanu3yemcs pazHoypoGHeBbIMU SA3bIKOGbIMU OUHUYAMU.

The urgency of this work is due to the unceasing interest of linguists to the study of speech crea-
tive activity and the need for further study of the dialogic potential of any text. The aim of the study



is to identify and describe the forms of expression of dialogicity in the direction of humane peda-
gogy, which involves the presence of dialogicity on both sides, as the necessary quality of the per-
sonality of the teacher and the student as a future specialist. Note that the dialogue as a functional
component of the learning process at the University, on the one hand, and the developed qualities
of the actors involved in this process, on the other hand, are extremely important for the introduc-
tion of the individual to the norms of social culture in modern society.

This paper is devoted to the consideration of linguistic forms of expression dialogueness on the
example of foreign languages in the journalistic text. The language contains great opportunities for
the development and education of the individual, so one of the ways in modern cultural education is
the importance of understanding dialogue speech. As a result, from the point of view of linguistics,
dialogic speech was found to be a very interesting object for research, the linguistic potential of
publicistic text is realized by multi-level language units.

KiroueBble ¢JI0Ba: AWATOTUIHOCTh, KOMMYHUKATUBHBIA IPOIECC, aapecainus, aBTOPU3aI,
JIMHTBUCTUYCCKHIA TTOTCHITHAI.

Keywords: dialogueness, communication process, addressing, authorization, linguistic potential.
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IIpo6aema yracanusi KoMneTeHIMii KAK OCHOBHOW 0apbep HA MyTH CTAHOBJIEHHS CTlENHAJIH-
cta (Competency Loss as a Barrier to Professional Development)

T. A. Huxugoposa, acnupant, Vbx['TY umenu M. T. Kanamnukosa, Uxesck, Poccus (7. A. Niki-
forova, Post-graduate, Kalashnikov ISTU, Izhevsk, Russia)

Iloonumaemcsa npobrema yeacaunus Komnemenyull 00y4arOWUxcs U 8bINYCKHUKO8, YMO Heus-
OedcHO CHUdcaem ux NOMEHYUAl chneyuaiucma 6 0yoywel npoghecCUoHANbHOU OesmelbHOCIU.
AxmyanvHocms 0anHOU npobiemvl 00YClO8IeHA MeM, YMO YPOBEHb CHOPMUPOBAHHOCMU KOMNe-
MEeHYUll paccmampusaemcs Kak 0CHO8HOU pe3yivmam 06pazoeanus. Onucanvl NpUYUHbL Yeacanus
KOMnemeHyutl, cpedu KOMOPbIX YKA3bIBACMCsl YCMPAHEHUe U3 JHCUZHU Yel08eKd meX U008 Oesi-
MeNbHOCMU, KOMOpble aKMUGU3UPOBATIU KOHKPEMHYIO KOMNEemeHYyuio, ympama ee yenHoCmu, 63d-
UMHOe HeeamusHoe GIUsSIHUE KOMNemeHyull, K020a 00Ha u3 Hux nooaeisem opyeyio. Ilpusedervl
@akmopwi, nozeonawue obecneyums YCmouuu8oCms KOMRNEMeHYull, 8 MoM Yucie mun, CmpyKmy-
Pa u ypogeHv ChOpMUpOBaAHHOCMU KOMREMEHYUU, d MAaKdlce Yacmoma ee 80Cmpebo8aHHOCMU 8
JHCUBHU UYesloBeKd.

Cpeou memooos, ¢ NOMOWbI0 KOMOPLIX NPeOCMABIAemcs B03MONCHbIM 3aMeOIUMb NPOYecc
yeacanusi KOMnemeHyull u obecneuums ux cmaduibHOCMb, NPEOaazaemcs UCHOIb308AHUe MEXHO-
Jl02utl 0esimenIbHOCMHO20 N00X00d, 68 YACIMHOCMU MemoO0a NPOoeKmos, No360J0ue20 UHMezpupo-
8amb HEeCKObKO YYeOHbIX OUCYUNIUH, NOBBICUMb MOMUBAYUIO U UHMeEpeC CIYOeHmos K Oyoyweu
NPOpeCcCUOHATbHOU OesimeNbHOCIU, A MAKJice UCHONb306AMb OAHHLIL Memoo OJisl OpeaHU3ayuU
camocmosamenvhol pabomel obyuarowuxcs. I[lepeuucnenvl mpebosanus, obycrosiusarowue 3¢-
Gexmusnocms memooda npoekmos. Taxoice 0N 3amedneHUsi npoyecca Yeacanusi KOMNnemeHyuil
npeonazaemcs UCNONb308aAHUe MemoOd UHMEPBATbHLIX NOBMOPEHUL, OCHOBAHHO20 HA 3AKOHOMep-
HOCMSAX pabomvl NAMAMU U 3aKI0YAI0OUe20Cs 8 PACHPedeNeHUU NOSMOPEHUll Y4eOH020 Mamepuaila
80 8peMeHIL.

The paper discusses the problem of competency loss of students and graduates, which unavoid-
ably reduces their future career opportunities. The importance of this problem is determined by the
fact, that the level of competency development is considered as the main education outcome. The
paper describes general reasons for competency loss, among them elimination from person’s life
those activities, which used to activate a certain competency, deprivation of its relevance and mu-
tual pejorative influence of competencies, when one of them suppresses another. Factors, which can
assure the stability of a competency, are type, structure and competency development level, as well
as the frequency of its appearing in person’s life.



Methods, which allow to slow down the speed of competency loss and provide its stability, are
technologies of activity-based education, particularly project-based learning, which let to combine
several academic disciplines, to increase students’ motivation to future profession and to use this
method for organizing the students individual work. The paper discusses the demands for effective
project-based learning. To reduce the speed of competency loss it is suggested to use the spaced
repetition method, which is based on specific nature of the memory and is contained in spacing out
the repeated information in time.

KawueBble cjI0Ba: KOMICTCHTHOCTHBIN IOAXOJ, yracaHHe KOMIICTEHIIMH, (YHKIHMOHAIbHAS
YCTOWYMBOCTh KOMITCTCHITHH, JEATSIBHOCTHBIA MOIXO0J, METOJ TMPOCKTOB, METOJ HHTEPBAIBHBIX
MOBTOPEHUI, OCTATOYHBIC 3HAHUSI.

Keywords: competency-based approach, competency loss, functional sustainability of a compe-
tency, activity-based approach, project-based learning, spaced repetition, residual knowledge.
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WNxerck, Poccus (G. V. Bushmeleva, PhD in Economimces, Associate Professor, Kalashnikov ISTU,
Izhevsk, Russia)

O. B. Conoosinkuna, KaHAUAAT TEJATrOTHYECKUX HAyK, JOLEHT, Y IMYPTCKUNU TOCYAapCTBEHHBIN
yHuBepcuteT, MxkeBck, Poccus (O. V. Solodyankina, PhD in Education, Associate Professor, Ud-
murt State University, [zhevsk, Russia)

Paccmampusaemces eonpoc popmuposanus npogheccuonanvroli mobunbHocmu 6y0yuWux 6binyCKHU-
K08 8blCUUUX YUeOHbIX 3a6e0eHUll, KOMOopasi NPeoCmasIAencs KaK cepbe3nas neddazo2uyeckds npooie-
ma. Ee akmyanoHocms 00yClo6NeHa cO8peMeHHbIMU MEeHOSHYUAMU 8 PA38UMUL MUPOBOLU HAYKU, MmeX-
HUKU, NPOU3BOOCMEA, pa3eumuem COYUAIbHOU cepvl obujecmed, pacuiuperuem UHMeSpayuoHHbIX
npoyeccos 8 MeHcOYHApoOOHOM 00PA308aMEbHOM, IKOHOMUUECKOM U HAYYHOM NPOCMPAHCIIEE.

Cmambs noceéawena npobremam npogeccuoHanrbHo2o0 00pa306aHus N0 NOO20MOBKe COYUdIb-
HbIX pAOOMHUKOB 8 ACneKme YKpenieHUs HayuoHAIbHOU Oe30NacHOCU U PA38UMUs UHMESPAIbHO-
20 HAYUOHANLHO2O0 NomeHyuand. Yoensiemcs GHUMAHUE MAIOU3YYEHHOU Npobieme CONPANCEeHUs]
npogeccuoHanbHo20 00paA308aHUs U HAYUOHATILHOU OE30NACHOCIU, HO 8ANXCHOU OISl pA38UMuUsl HA)-
KU U NPAKMuKU NpogheccuoHaibHou no020moKU pabomHUKo8 6 obiacmu coyuanbHol pabomol.
Onucana pons u cooepaicanue 8vicuieco 006pa308anus 8 YCio8usax 2100aiu3ayuu U UHmMe2payuu co-
yuaneHou pabomwl. Kpome moco, asmopwvl packpviéaiom noHamue u CYWHOCMb Y4eOHO-
npogeccuoHanbHOU MOOUTLHOCIU CMYOEHMO8 KAK OOHOU U3 COCMABNAIOWUX NPOdecCUOHATbHOU
KyIbmypbl. A6mopvl onuparomcs Ha OaHHble, NOJYYEeHHble 8 pe3Vibmame COOCMBEeHHO20 ONblimd,
uzyuenus npakmuku pabomsi kageopwi « Coyuanvnas pabomay YOomypmckozo 20cy0apcmeeHno20
YVHUBepcumema. AHanuzupys dmu OaHHvle, A8MOpbl NOIA2AIOM, YMO B0NPOC NPOPDECCUOHATLHOO
0bpazosanuss cmyoeHmos 6 001acmu COYUanbHOU pabomvl KaxK YCI08US YCHMOUYUBO20 DA3BUMUS
obuecmea u e20 HAYUOHANbHOU 6€30NACHOCMU HYHCOAeMCsl 8 OANbHelUeM UCCIe008aAHUU.

The issue of formation of professional mobility of future graduates of higher educational institu-
tions is considered, which is regarded as a serious pedagogical problem. Its relevance is due to
modern trends in the development of world science, technology, production, the development of the
social sphere of society, the expansion of integration processes in the international educational,
economic and scientific space.

The paper is devoted to problems of professional education in training social workers in the as-
pect of strengthening national security and developing integrated national capacity. Attention is
paid to the poorly understood problem of combining professional education and national security,
but important for the development of science and the practice of professional training of workers in



the field of social work. The role and content of higher education in the context of globalization and
the integration of social work is described. In addition, the authors disclose the concept and es-
sence of the educational and professional mobility of students as one of the components of profes-
sional culture. The authors rely on the data obtained as a result of their own experience, studying
the practice of the department “Social Work” of the Udmurt State University. Analyzing these data,
the authors believe that the issue of professional education of students in the field of social work as
a condition for the sustainable development of society and its national security needs further study.
KawueBble c10Ba: HalMOHAJIbHAs 0E30MACHOCTh, 0OpA30BATEIbHBIM MOTCHIUAN, TI00aTH3a-
s, mpodeccuoHaIbHAs TIOATOTOBKA PaOOTHUKOB, MpodecCHOHabHOE 00pa30BaHue, COIMaTbHAs
pabota, yueOHO-TIpodeccroHaIbHast MOOMIIBHOCTD CTYACHTOB, PO ECCHOHANIbHAS KYJIBTYPa.
Keywords: national security, educational potential, globalization, vocational training of workers, vo-
cational education, social work, educational and professional mobility of students, professional culture.
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Hemnaroruvyeckuii KOHTPOJIb 3PPEKTUBHOCTH TEXHOJIOIMU (PU3MUECKOI0 BOCIHMTAHMS CTYAEHTOB HAa
ocHOBe KoHBepreHTHoro nmoaxona (Pedagogical Control of the Effectiveness of Technology of Physical
Education of Students on the Basis of the Convergent Approach)

A. 1O. Anucumosa, KaHIUAT TIeJArorudeckux Hayk, noueHt, kI TY umenu M. T. Kanamnukosa,
WxeBck, Poccust (4. Yu. Anisimova, PhD in Education, Associate Professor, Kalashnikov ISTU,
Izhevsk, Russia)

B ocHogy nedazozcuueckoeo KOHMPOIS NONOHCEHA 3AKOHOMEPHOCMb YNPAGIeHUs. 0OyUeHuem: npo-
OVKMUBHOCHb 00YYeHUsl 3A8UCUM OM UHMEHCUBHOCU 0OPAMHbIX Cési3ell 6 cucmeme 00yueHust U 000c-
HOBAHHOCMU KOppeKmupyowux 6o3oeticmauil. Kpome moeo, nedazocuueckuii KOHMpob 0CYWecmes-
emcsi ¢ yuemom KUOepHemu4eckux 3aKOHOMepHOCmell. d(hpekmusHocms 00yueHust (8 U3eCMHbIX npe-
0enax) npsamo nponopYUOHAIbHA Yacmome U 00vemy 00pAmHOU C6:A3U,; KA4ecmaeo 3HAHUL 3a8UCUm OMm
aphexmuerHocmu KOHMpOIA, Yacmoma KOHMPOJisk eCib OYHKYUSL OM NPOOOTHCUMETbHOCTIU 00V YeHUs.

Iledacozuyeckuti KOHMPORL 68 PU3UYECKOM BOCHUMAHUU CMYOEHMO8 Pa3padOMAaHHOU MexXHOL0-
2uu npeocmaeisiem coooll cucmemy mMeponpusimuil, 06ecneyusarowux nPo8epKy 3anIaHUpOBAHHLIX
nokasameineu, ux NpUOOWEHHOCMU K QU3UYECKOU Kyabmype, YPOGHA CHOPMUPOSAHHOCIU 3A0AH-
uoix @I'OC BO obwekyiomyphvix KomMnemeHyuil, a maxkice YpoeHs Guzuueckou noo2omoseieHHo-
cmu, 8KII0YAIOUie20 NoKa3amenu 300posebs, u3uLecKko2o pa3eumus, Gu3U4ecKol u QYHKYUOHATb-
HOUL NOO20MOBIEHHOCMU.

B paspabomannoii mexnonocuu uzuueckoco 80CHUMAaHus cmyo0eHmos Ha OCHO8e KOHEEP2eHM-
HO20 n00x00a OJisl OYeHKU ee IPpexmusHocmu peanu3o8ansvl NAmMsb U008 NedaAc0SUYecKo20 KOH-
MpoJis: NPed8apumeibHblil, ONePamuHblil, MeKyWul, SMAanHulil U UMo2086bulil.

OcHosHas yenb nedazocutecko20 KOHMpOJisi — ONpedesieHue C8A3U Mexcoy haxmopamu 6030eli-
cmeus (npumensiemvle CpeoCmaa, Memoovl, (husuieckue Hazpy3Ku) U memu UsMEeHeHUAMU, KOMopble
NpoOUCX00am y CMyOeHmo8 8 ux (Qu3KyibmypHO-CROPMUBHOU O0esmelbHOCmU, 68 (BopMUuposaHuu
00WeKYIbMYPHBIX KOMNEMeHYUll, 8 COCIOAHUU 300P08bsl, (uU3ULecK020 pazeumus, GuzuyecKkol u
@DYHKYUOHATbHOU NOO2OMOBIEHHOCIU.

The basis of pedagogical control is the regularity of learning management: learning productivity
depends on the intensity of feedbacks in the learning system and the validity of corrective actions.
In addition, pedagogical control is carried out taking into account cybernetic laws: the effective-
ness of training (within known limits) is directly proportional to the frequency and volume of feed-
back; the quality of knowledge depends on the effectiveness of control; the frequency control is a
function of the duration of training.

Pedagogical control in physical education of students of the developed technology represents a
system of actions providing the check of the planned indicators of their attachment to physical cul-
ture, level of formation of the set higher education standards in general cultural competences, and
also the level of physical preparedness including indicators of health, physical development, physi-
cal and functional preparedness.



In the developed technology of physical education of students on the basis of convergent ap-
proach five types of pedagogical control are implemented to evaluate its effectiveness: preliminary,
operational, current, stage and final.

The main purpose of pedagogical control is to determine the relationship between the factors of
influence (means, methods, physical activity) and the changes that occur in students in their sports
activities, in the formation of general cultural competences, in a state of health, physical develop-
ment, physical and functional preparedness.

KawueBble cjioBa: 1ejaroru4eckuii KOHTPOJIb, PU3NIECKOE BOCITUTAHUE, CTY/ICHTHI.

Keywords: pedagogical control, physical education, students.
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Jcce KaK Pa3HOBHIHOCTH JUTEPATYPHOIO KaHPAa U MPo0JeMbl €ro nepeBojia ¢ aHIJIHICKOro
si3pika Ha pycckuii (The Essay as a Literary Genre: Linguistic Problems and Translation So-
lutions)

C. I0. Conomamuna, xkanauaat Quionorudeckux Hayk, aoueHt, VbxI'TY umenu M. T. Kanamnu-
koBa, xesck, Poccus (S. Yu. Solomatina, PhD in Philology, Associate Professor, Kalashnikov
ISTU, Izhevsk, Russia)

Ilepesoo a6naemcs 8adCHbIM 36€HOM 8 JUMePAmypHOM npoyecce, MaKk KaKk OmKpuleaem 00Cmyn
K aumepamype u Kyavmype opyeux cmpat. Cmams noceaueHa ucciedo8anuio mpyoHocmetl nepe-
800a Xy0024#CeCMBEHHbIX NPOU3BEOeHUll Hcaupa dcce. Dcce OMHOCUMCA K HAUbOee Yyumaemou au-
mepamype 01a200aps Kpamxou opme UCHOTHEHUsE MAKo20 pooa npouszeedenuil. B pabome pac-
CMampueaemcs: NOHAMUE HCAHPA ICCe, €20 NPUpood, pAcKpbl8alomcs 0COOEHHOCMU HCAHPOBO2O
COOEPICAHUSL U AHATUZUPYIOMCSL TUmMepamyphbvle popmul acce.

bonvwoe snumanue yoensemes cneyughuxe nepegooa npousgedenuii 5moeo sxcaupa. Ilepeeoouux
Hecem 0meemcmeeHHOCMb 30 Kaxcooe nepegedeHHoe UM Cl080, NOCKOIbKY ABIAENCsl NOCPEOHUKOM
Mmedncdy pazuvimu Kyaomypamu. OH co30aem HO8blll XY 00HCECMBEHHbI MeKCM, UCHOAb3YS OIS IMO-
20 6C€ MHO2000pasue S3bIKOBbIX CPEOCm8 POOHO20 A3bIKA, 8bLOUPAS CAMoe HeoOXooumoe, camoe
nooxoosujee, camoe MoyHoe, NOMOMY KAK 21A8eHCMBYIOWds yelb NOCPeOHUKA (nepesoovura) co-
cmoum 8 mom, ymobwvl Halmu coomsemcmsyruee 00bACHEHUe U COXPAHUMb 3HAYEHUe OPUSUHANLA
mekcma. Cmuib nepeee0enHo20 Npou3eedeHUst eCiib OMpPAdXCeHUe A8MOPCKO20 CMUIS U Pe3yIbmam
noucka Haubonee YOauHuIX A3bIKOBHIX CPEOCME O/l GbIPANCEHUSL COOEPIHCANUS, BOCCO30AHUSL BCeX
INEMEHMO8 OPUSUHATLHOU (YOPMbL, 8 KOMOPOU BONIOWEHA U BbIPANCEHA UOEs. OPUSUHATILHO2O0 NPO-
uzgedenus. Jcce KAK PA3ZHOBUOHOCMb NEPEBOOUMbBIX MEKCMO8 AGIAEMC 8eCbMd C80€00PAZHbIM
JHCAHPOM TUMEPAMYPL U 3ACTYACUBAET OCMATLHOSO U3YYEHUSL.

Translation plays an important role in the literary process as translated literature facilities ac-
cess to the literature and culture of other nations. The paper investigates the characteristics of
genre essay as a literary genre and discusses the nature of translation.

Much attention is given to different definitions of the term of essay. Major themes that emerge in
this kind of writing include the writer’s own observations and insights. This paper discusses the
significance of the style of the original literary essay in translation. The author explores different
ways of translating when the original authentic information should reach the recipient, because one
of the crucial target of the go-between (translator) is to find an adequate explanation in order to
preserve the meaning of the original of the text. This paper is also devoted to the linguistic prob-
lems in translating literary essays and reveals some pertinent solutions and also focuses on the
need to expand the perimeters of translation activity. There should be more researches regarding
the particular problems of translating literary essays.

KiroueBble ci10Ba: 3cce, CTHIb, JIMHTBUCTHYECKHUE TPYIHOCTH, IEPEBOUCCKHIE PEIICHHUS, XKaHP,
nepeBoYEeCKast IESTEILHOCTD, TOCPEITHUK.

Keywords: essay, style, linguistic problems, translation solutions, genre, translation activity, go-
between.
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K Bompocy o npodeccuoHaIbHOMH MepenoAroToOBKe MeIMIMHCKUX (KJIMHUYECKHUX) IICHXO0JI0T0B
€ UCTOJIb30BAHHEM THCTAHIIMOHHBIX 00pa3oBaTeIbHbIX TexHo0ruii (On the Question of Pro-
fessional Training of Medical (Clinical) Psychologists with the Use of Remote Educational
Technologies)

U. B. Pesepuyk, NOKTOp MEAMIIMHCKUX HayK, mpodeccop, VMkeBckas rocynapcTBeHHAs METUIIHH-
ckas akaaemusi, VbkeBck, Poccus (I V. Reverchuk, DSc in Medicine, Professor, Izhevsk State
Medical Academy, Izhevsk, Russia)

H. B. Hluwnuna, xauauaaT negarorudeckux Hayk, aoueHt, kI TY umenn M. T. Kanamnukosa,
WNxerck, Poccust (N. V. Shishlina, PhD in Education, Associate Professor, Kalashnikov ISTU,
Izhevsk, Russia)

IIpobnema onpeoenenuss npogheccuoHarbHo20 CMmamyca MeOUYUHCK020 (KIUHUYeCK020) NCUxXono0-
ea 6 Poccuu 6 nacmoawee épems docmamouno axmyanvra. Ona evipaxcaemcs u 6 080UHOM Ha-
UMEHOBAHUU OAHHOU CNEeYUaIbHOCMU, U 8 MOM, KaKue 8)3bl 00JICHbL 8eCMU NOO2OMOBKY OAHHbIX
CNeYuanucmos8 — 2yManumapHvle uiu MeOUYUuHcKue, U 6 OMCymcmeuu Coenaco8aHHOCMU HOPMA-
MUBHBIX OOKYMEHMO8, Pe2laMEHMUPYIOuWUx 0esmeibHOCHb U mpebosanus K 00pazo8anu meou-
YUHCKUX (KTUHUYECKUX) NCUXO0N0208. Dma npobiema noOKpenisemcs omcymcmeuem coomeemcm-
gyrouleco npogeccuonanbHo2o cmanoapma, Ha 0aze KOmMopoco MONCHO Oblio Obl paspabomamv
006pazoeamenvHull CManoapm u 6ecmu npogecCUoOHaIbHYI0 NOO20MOBKY CReYUaIucmos, omee-
YaWux 3a NOOOEPICAHIUe U B0CCMAHOBIEHIUE NCUXULECKO20 300P08bs HACENEHUS.

Ilpeonazaemcs asmopckuil 8apuanm cnucka mpyooeuix yHKyuil, Ha 0CHO8e KOMOPLIX MONHCHO
ObLIO OBl CNPOEKMUPOBAMb NPOPECCUOHATbHBIL CIMAHOAPM KIUHUYECKO20 (MEeOUYUHCKO20) NCUXO-
noea. Ilpogeccuonanvruas noocomoska MeOUYUHCKUX (KAUHUYECKUX) NCUXOJI0208 MOodcem Obimb
OpP2aHU308AHA HA OCHOBE A0ANMUBHO20 MOOYILHO20 00VUEeHUs, 20e KaXCOblll YYeOHbI MOOYIb CO-
omeemcmayem onpeoeeHHOU mpyoosoll (PYHKYUU U packiaoblaemcs Ha psod MUKpoMooyiel, Ka-
HCOBILU U3 KOMOPBIX CIMPOUMCS HA OCHOBE 0OHO20 U3 ONUCAHHBIX 8 NPODECCUOHATLHOM cmaHdapme
mpyoo8vIx Oeticmaull.

Ilpusooumcs npumep noOOOHOU MOOYILHOU OpeaHU3AYUY Y4ebHO20 npoyecca, npuvem npeonaza-
emcsl e20 OpeaHu3ayusl ¢ UCHOIbL308AHUEM OUCHMAHYUOHHBIX 00paz08amenbHblx mexuonoeuil. Juc-
MAHYUOHHBLE 00PA308aAMENbHbIE MEXHON0UU MO2YI NPUMEHAMbCS He MOIbKO 8 npoyecce camoooy-
ueHus crywameretl, HO U O OpeaHU3ayuU dPHeKmueHo20 0Uano2a 00YUaArUWUXC MeHcoy cOO0U U ¢
npenodasamenem (mvromopom) Kypca. Cmewannoe oOyyeHue ¢ s1eMeHmMami OUHbIX 3aHAMULL U OY-
HOU UmMo2o8ou ammecmayuu 6uL10 Obl, NO MHEHUIO ABMOPO8, Haubo.Iee Pe3yIbMaAMUEHbIM.

The problem of determining the professional status of medical (clinical) psychologist in Russia is
currently quite relevant. It is expressed in the dual name of the specialty, and in what universities
should train these specialists: humanitarian or medical, and in the absence of harmonization of regu-
lations governing the activities and requirements for the education of medical (clinical) psychologists.
This problem is reinforced by the absence of an appropriate professional standard on the basis of
which to develop an educational standard and to train professionals responsible for the maintenance
and restoration of mental health of the population.

The paper offers the author’s version of the list of labor functions, on the basis of which it would
be possible to design a professional standard of clinical (medical) psychologist. Professional training
of medical (clinical) psychologists can be organized on the basis of adaptive modular training, where
each training module corresponds to a certain work function and is divided into a number of micro-
modules, each of which is based on one of the work procedure described in the professional standard.

The paper provides an example of such a modular organization of the educational process, and
suggests its organization using distance learning technologies. E-learning can be used not only in
the process of self-education of students, but also to organize an effective dialogue between students
and the teacher (tutor) course. Blended learning with elements of internal studies and internal final
certification would, in the opinion of the authors, be the most effective.



KawueBble c10Ba: KIMHUYECKHN (MEIMIMHCKHUI) TICHXOJIOT, MPO(EeCCHOHANBHBIA CTaHAApT,
TPyZIOBbIe (YHKIMH, JOMOJIHUTEIbHOE MpodeccrnoHanbHoe oOpa3oBaHue, NpodeccHoHaIbHas Iie-
PETOATrOTOBKA, MOIYJIbHBIA TOIXO0JI, JEKTPOHHOE OOydeHHe, AMCTAaHIIMOHHBIE 00pa3oBaTEeIbHBIC
TEXHOJIOTHH.

Keywords: clinical (medical) psychologist, professional standard, work functions, additional
professional education, professional retraining, modular approach, e-learning, distance learning
technologies.
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Peanu3zanus npuHOUNOB 3(PeKTUBHOr0 BOCIPHATHS MATEPHAIA NMPH CO3JTAHHUM IJIEKTPOH-
HbIX cpeacTB o0ydyenuss (Implementation of Principles of Effective Perception of Material in
Establishment of Electronic Means of Training)

IO. B. Kpacasuna, xaununat negarorudeckux Hayk, kI TY umenn M. T. Kanamrnukosa, VbxeBck,
Poccus (Yu. V. Krasavina, PhD in Education, Kalashnikov ISTU, Izhevsk, Russia)

T. A. /lpozoosa, kI'TY umenu M. T. Kamamaukosa, VMxesck, Poccust (7. A. Drozdova, Kalash-
nikov ISTU, Izhevsk, Russia)

Ilpusooumcs 0630p npunyunog 3¢hpexmusrHo2o socnpusmus yuebH02o0 Mamepuala cmyoeHma-
MU, GHATU3 BOZMONCHOCMU UX Peanu3ayuu npu co30anull d1eKMpPOHHLIX 00PA308aMENbHbIX pecyp-
co8 U npeosapumenvhvlie pe3yIbmamsl UCCIEO08AHUL OPLAHUZAYUU CAMOCMOAMENbHOU pabombl
CMy0eHmo8 8 2NeKMPOHHOIL Cpede 8 PaAMKAX Peanu3ayuu OAHHbIX NPUHYUNOS.

UYmobwvl oyenums cmenens nUAHUSL POPMbL NPeOCmasieHusi UHPOPMayUU 8 JIeKMPOHHBIX 00pa-
3068aMENLHLIX Pecypcax, HeoOX00UMbl MACUIMAOHble UCCIe008AHUs U NPOBedeHUe Neda20eUuiecKux
IKCHEPUMEHMNO8 C YUACmuUemM 3KCNePUMEHMANbHbIX 2pynn. B dannou cmamve asmopwl nyoauxyrom
npeosapumenvHule pe3yibmamosl onpoca cmyoenmos Mol TY umenu M. T. Kanawnuxosa, camo-
cmosamenvbHas paboma Komopuix Oblla Op2aHU308aHHA 6 2NeKMpPOHHOU cpede. Pezynemamul npeo-
CMasiienbl Ha OCHOBe AHKEeMUPOBAHUSL CIMYOEHMO08, Nedaz02uyecKo20 HabIo0eHUs U c00ece008aHUl.

IlpeosapumenvHule pe3ynibmamsl UCCIE008aAHU NO PEATU3ayul NPUHYUNOS8 IPHeKmueHo2o 60c-
npUAMUsL Mamepuaia npu co30aHuU 3JIeKMpPOHHbIX Cpedcm8 00yueHUsl, NOIyYeHHble 8 pe3ylbmame
Pabomul cmyoenmos Hao 31eKMPOHHbIM KYPCOM, MONCHO HA36aMb HEOOHO3HaAuHbiMU. CmyoeHmul
NOJOACUMETILHO B8bICKA3bIBAIOMCA O pabome € I1eKMPOHHbIMU 00PA308AMENbHLIMU PeCYPCAMU, HO
UX NONOACUMENbHASL OYEHKA 80 MHO2OM CEA3AHA C COOMBEMCmMEUueM OAHHO20 8UOA 0esimeIbHOCU
UX CMUI0 HCU3HU, a He ¢ IppexkmusHocmbio socnpuamus ungopmayuu. Ilpu smom 6orbwUHCIMEO
CMYO0enmos Cc653vl8ai0m MmpyoOHOCMU 80CHPUAMUS UHOPMAYUYU 8 DTIEKMPOHHOM 8UOE Npedxcoe ece-
2o c ee 3anomunanuem (93 %). Tem ne menee 77 % cmyoenmoe ommeuarom, ymo oHu npeonouau
ObL nPeOdoACceHHYI0 hopMy MPAOUYUOHHOU popMe Op2aHU3AYUU CAMOCMOAMENLHOU PAOOMUL.

The paper is aimed at analyzing the principles for students’ effective perception of educational
information, describing their implementation when developing electronic educational resources,
and publishing preliminary survey results on using e-courses for managing students’ independent
work in the framework of implementing these principles.

In order to assess the influence of the form of presenting information in electronic educational
resources, it is necessary to conduct large-scale research and pedagogical experiments with ex-
perimental groups. In this paper we publish the preliminary results of a survey at Kalashnikov Iz-
hevsk State Technical University, based on the opinion of students whose self-study was managed in
the electronic environment. The presented results were based on analyzing questionnaires, peda-
gogical supervision and interviews with students.

Preliminary results of the study on the implementation of the principles for effective perception of
material while creating e-learning tools, obtained as a result of students’ work on the electronic
course, are ambiguous. Students are positive about working with electronic educational resources,
but their positive assessment is largely based on their lifestyle, rather than on the effectiveness of in-
formation perception. According to the survey, most students relate the difficulties in e-learning to the



problem of remembering the information presented in e-course (93 %). However, 77 % of students
would prefer managing their self-study by e-resources rather than conventional form of self-study.
KawueBble c€j10Ba: MCUXOJIOTUYECKHE MPHHIUIIBI, AIEKTPOHHBIE 00pa30BaTeNbHBIE PECYPCHI,
3¢ (HEeKTUBHOCTH BOCTIPUSITHSI.
Keywords: psychological principles, electronic educational resources, efficiency of perception.
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Opranuszanus negarornyeckoi npakTuku marucrpanros (Organization of Pedagogical Prac-
tice of Masters)

B. A. Cuoopuna, xanauaar negarorudeckux Hayk, qoueHt, Mk TY umenn M. T. Kanamnukosa,
WNxerck, Poccust (V. A. Sidorina, PhD in Education, Associate Professor, Kalashnikov ISTU,
Izhevsk, Russia)

E. M. 3atiyesa, xanauaar negarorudeckux Hayk, noueHT, VDkI'TY umenun M. T. Kanamnukosa,
WNxesck, Poccust (E. M. Zaytseva, PhD in Education, Associate Professor, Kalashnikov ISTU,
Izhevsk, Russia)

Axmyanvnocms pabomul onpeodensiemcs mem, Ymo 8 MHO2000paszuu ¢opm 00yyeHus u OUacHo-
CMUKU 8 COBPEMEHHOM MA2UCMEPCKOM 00pa308anul 601bul0e 3HAYEHUe UMEIOM PA3IUYHble GUObL
NPAKmuK, 8 Mmom yucie nedazo2uyeckas, Komopwle cOO0epiHcam yeiegoll dNeMeHm Ha MOMUBAYUIO
VUeOHOU pabomvl MA2UCmMpaHmos.

B cmamuve packpuvisaromcs yeib, 3a0auu U cOOEpHcAHe OpeaHu3ayuu neoazocuieckol npaKmu-
KU, KOMOpas. onpeoensemcs KaKk Npakmuxa no noay4eHur0 npogheccuoHaibHblX YMeHull U onvima
npogheccUuoOHANbHOU 0esAMENbHOCIU U CYHCUN NPOMENHCYMOUHBIM IMANOM MeNHCOY AYOUMOPHBIMU
3auAMUAMU U NPAKMU4eckoll pabomotl no cneyuaibHocmu. Onpedenenvl Smansl nedda2ocutecKkoll
npaxmuku. Paccmompennvie 6 pabome Hogvle ¢hopmbl nposedenus nedazo2uieckou nNPaKmuKku uc-
noAbL3YIOMCs 071 NPOBedeHUs NPOPOPUEHMAYUOHHBIX MEPONPUAMULL 8 YYEOHbIX 3A6€0eHUAX CUC-
membvl cpedHe20 00pa308aHUs.

B kauecmse memoouueckozo obecneuenus nedazo2uyeckoll npaKkmuKky UCnoIb3yemcs mexHuue-
CKasl U yueOHas iumepamypd, MemooudecKas OOKyMeHmayus, a makice Cneyuaiu3uposantvie na-
Kembl NPUKIAOHBIX NPOSPAMM, NpUMeEHAeMble NOBCEMECTHO 8 Y4eOHOM 00paA308ameIbHOM npoyec-
ce. Ilpu smom axmueHo UCnoIb3yIOmcs 00pazoeameibhble pecypcbl UHMepHemd, maxkue Kak caim
VHUBepcumema, 3J1eKmpoHHble OUOIUOMeEKU, 20e MOMCHO HAUMU UCHEePNbI8AIow)Io0 UHGOpMaAyUIo
VUeOHO20 U MemOOUYeCcKo20 XapaKmepa, KOMopas UCHOAb3Yemcs KaK Npenooasamesimu, max u
cmyoeHmamu.

B koneunom umozce npu npoxoxcoenuu nedazocuteckoll NPaKmuKy 0Cyuwecmesisiencs 3aKpene-
HUe 00UWeKYIbMYPHLIX KOMNEeMeHYUull U NpopecCUOHAbHbIX HABLIKOS, KOMOpble CIMAHOBAMC pe-
warwumu haxmopamu pocma npoghecCuoHaIbHOU OessmelbHOCmu 0y0yue2o masucmpa.

The urgency of the work is determined by the fact that in a variety of forms of education and di-
agnostics in modern master’s education, various types of practices, including pedagogical educa-
tion, that contain the target element for motivating the academic work of undergraduates are of
great importance.

The goal, tasks and content of the organization of pedagogical practice, which is defined as the
practice of obtaining professional skills and professional experience, are disclosed in the paper and
serves as an intermediate stage between classroom activities and practical work in the specialty.
The stages of pedagogical practice are determined. Considered in the new forms of teaching prac-
tice are used for career guidance activities in schools of secondary education.

As a methodological support for teaching practice, technical and educational literature, meth-
odological documentation, as well as specialized packages of applied programs used throughout
the educational process are used. At the same time, the educational resources of the Internet are
actively used, such as the university’s website, electronic libraries, where one can find comprehen-
sive educational and methodological information that is used by both teachers and students.



Ultimately, when the pedagogical practice is taking place, the general cultural competencies and
professional skills are consolidated, which become decisive factors in the growth of the profes-
sional activity of the future master.

KawueBble cJI0Ba: MarucTepckoe 0Opa3oBaHWE, OpraHW3alMs IEAarOTHUECKOM IMPAaKTHKH,
(hopMBI IPOBEIEHUS TTEAATOTUIECKON MPAKTHUKH.

Keywords: Master’s education, organization of pedagogical practice, forms of pedagogical prac-
tice.
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MeToaunka ucciae0BaHUs NapaMeTPOB TAKTHJIbHOI0 BOCIIPUATHS pesibeHBIX MOBEPXHOCTEMH
ciaenbivu U ciaadosuasmmumn adwabMu (Research Methodology of the Parameters of Tactile
Perception of Relief Forms by the Blind and Low Vision People)

O. M. Canoy, xannuaar texundeckux Hayk, goueHt, k[ TY umenn M. T. KanammukoBa, Nxesck,
Poccus (O. M. Sandu, PhD in Engineering, Associate Professor, Kalashnikov ISTU, Izhevsk, Russia)

B nacmosiwyee epems donee 500 man uenogex OMHOCAMCA K TUYAM C 02PAHUYEHHBIMU B03MONC-
HOCMAMU, U CPeOU HUX 0C000e MeCmo 3aHUMAIOM JI00U C 02PAHUYeHUAMU 3penus. B coepemennoi
NpaKmuke 8 3a8UCUMOCTU OM CIMENeHU HAPYWeHUs. 3PUMENbHOU QYHKYUU UCTOIb3VIOM OeleHuUe Ha
cnenvix (blind) u crabosuoswux (low vision). Cneyuanucmei MHO2UX CMPaH 8e0ym NOUCK I gheK-
MUBHBIX NPOSPAMM B0CCMAHOBILEHUS pADOMOCNOCOOHOCMU TH00€ell ¢ NPOOIeMAMU 3peHUs, ux ooy-
yenus. B Poccuu cucmema obyuenus cienvix u c1abo8UOAWUX N100ell AIAemcs HeOmMbeMaAeMoll
yacmolo 00WEOOPA306aAMENLHO20 NPOYECca U OCHOBAHA HA MemoOde KOMNEHCAYUlU 3PUmenbHO20
gocnpuamusi makmuioHuiM. TTux ucciedo8anuti makmuibHO20 8OCHPUAMUSL NPULUEIICS HA 8MOPYIO
nonosuny XX 6., 00HaKo 60IbUWUHCMBO pabOM HA OAHHBIL MOMEHM SAGNAEMC YCIMAPESUUM.

B nacmoswee spemsa ucciedosanue npoyecca makmuibHO20 80CNPUAMUSA S8NAEMCS 6eCbMA AK-
myaneHuIM. B nepsyro ouepedb smo céazano ¢ uzmenenuem OmHOWeHUs K J00SM ¢ Npobremamu
3penusi. Bo-emopulx, 603HUKAEM 603MONCHOCMb UCHONIb306AHUSL UHHOBAYUOHHBIX MEXHOI02ULL U
000pY008aHUsL.

Paccmompen memoo komnencayuu, mpaouyuoHHbull 011 COBPEMEHHbIX HANPAasieHutl mudgone-
oazocuxu u mugoncuxonrocuu. ABmopom cmamovu NPeooNHCeH AlbMePHAMUBHBIN PA38UBAIOUWULL
HOOX00, OPUECHMUPOBAHHBLIL HA COBEPUIEHCTNBOBAHIE MAKMUILHOU YYECMEUMENIbHOCMU CIENbIX U
cnabosudsUX TH00ell NPU YCI08UU KOCHUMUBHO20 8ocnpuamus. OmmeyeHo, umo 8 npoyecce 60cC-
npusimusi poOpMbl XApaxmepuzyiomcsi npu NOMOWU KA4eCMEEHHbIX U KOTUYeCMBEHHbIX Napamen-
pos. B coomsemcmeuu ¢ pazeusarowmum nooxo0om npeonrodcena MemoouxKa uUccied08anus napa-
MEmpo8 makxmuibHo2o eocnpusimus. Haubonee npumeHumvl maxkue napamempsl, KaxK uidae, pasmep,
2eomempusl, opuenmayus, cmenewsb obvemHocmu. Paspaboman nian nposedenus ucciedosanus,
KOMOPblIL 8KII0HAem CIeOVIouue Smanvl. 6bl00p Napamempos makmuibH020 60CNPUSIMUSL, PA3pPa-
bomka u uzeomosierue oopazyo8 O UCCIe008aAHUs, 8bLOOP Memoda UCCIed08aHUs, PaA3pabomKa
ONPOCHUKA, 8bI00P UCHILIMYEMbIX, NPOGeOeHUe IKCNEPUMEHMA U QuKcayus pe3yibmamos, aHAIU3
pe3yIbmamos.

Currently, more than 500 million people are persons with disabilities, and people with visual
disabilities occupy a special place among them. In modern practice, depending on the degree of
visual impairment, division into “blind” and “low vision” is used. Experts from many countries are
looking for effective programs to restore the health of people with vision problems. In Russia, the
system of teaching blind and low vision people is an integral part of the educational process and is
based on the method of compensation of visual perception by tactile one. The peak of studies of tac-
tile perception fell on the second half of the twentieth century, however, most of the work is cur-
rently outdated.

Currently, the study of the process of tactile perception is very relevant. This is primarily due to
the change in attitude towards people with vision problems. Secondly, there is the possibility of us-
ing innovative technologies and equipment.



In the paper the method of payment in traditional and modern areas of typhlopedagogy is con-
sidered. The author of the paper proposes an alternative developmental approach aimed at improv-
ing the tactile sensitivity of blind and low vision people under the condition of cognitive perception.
1t is noted that in the process of perception the forms are characterized by qualitative and quantita-
tive parameters. In accordance with the developing approach, the method of studying the parame-
ters of tactile perception is proposed. The most applicable parameters are: a step, a size, geometry,
an orientation, a degree of volume. A plan for the study was developed, which includes the stages:
the choice of tactile perception parameters, the development and production of samples for the
study, the choice of the research method, the development of the questionnaire, the choice of the
subjects, the experiment and the fixation of the results, the analysis of the resullts.

KawueBble cj10Ba: TaKTUIBHOE BOCIIPUATHE, METOIMKA UCCIICIOBAHUS, TTApaMETPhl TAKTHIILHO-
T'O BOCIIPHUSATHSI, CJICTIBIC U CIA00BUISIIUE.
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