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MATEMATHUKA U MEXAHHKA

YJK 550.8.05

A. I 3n06una, acnupant, ®usuko-rexaudeckuii ”HCTUTYT YpO PAH (4. G. Zlobina, Post-graduate, Physical-Technical Institute
of the Ural Branch of the Russian Academy of Sciences)

U. B. )Kypbun, NOKTOp HCTOpHUYECKHMX HAyK, KaHIWIAT TEXHUYECKMX HaykK, Pmsuko-rexHmdeckuid nHcrtutyT YpO PAH
(I. V. Zhurbin, Doctor of Science (History), PhD in Engineering, Physical Technical Institute of the Ural Branch of the Russian
Academy of Sciences)

[IPUMEHEHUE METOJA HEYETKOM KJIACTEPU3ALIMM IIPM OLIEHKE ITPOCTPAHCTBEHHBIX XAPAKTEPH-
CTUK OBBEKTA B I'PYHTE (Application of fuzzy clustering method in evaluation of spatial characteristics of the object in
the ground). — C. 5-8.

Ilpeonooicena memoouxa oyenku nPOCMpaAHCMEEHHBIX NAPAMEMPO8 00bEKMO8 8 2pYHme HA OCHO8e OAHHBIX MHO20PA3HOCHO20
niowjaonozo snekmponpoguauposanus. Ilpumenenue memooa nevemkou kiacmepuzayuu Fuzzy c-means nosgeonsem 6occmanogums
epanuybl 06EKMO8 8 20PU3OHMANLHOU NAOCKOCHU U OYeHUMb OUanazon 2ryoun ux 3anecanus. Pezynbmamuvl noomeepoicoenvt Kom-
NbIOMEPHbIM MOOETUPOBAHUEM U OAHHBIMU NOLEBbIX IKCHEPUMEHINOB.

The technique of evaluating the spatial parameters of objects in the ground on the basis of data of multi-spacing area electric
profiling is offered. The application of fuzzy clustering “Fuzzy c-means” allows restoring the borders of objects in the horizontal
plane and evaluating the range of their occurrence depths. The results are confirmed by the data of computer simulation and field
investigations.

Knrouessble cji0Ba: 35eKTponpoGHINpOBaHIe, METO HEUeTKON KIIaCTepHU3alluy, TPaHuIa 00bEKTa, JHaNa30H Iy OuH.

Keywords: electric profiling, method of fuzzy clustering, boundary of the object, range of depths.

YK 330.47

C. JI. Kum, xangupat Qusnko-maTematudeckux Hayk, Wuactutyr mexanmku YpO PAH (S. L. Kim, PhD (Physics and
Mathematics), Institute of Mechanics UB RAS)

H. I1. lllamaesa, xaHOUIAT SKOHOMUYECKUX HAyK, JOLEHT, Y IMYPTCKHUI rocynapcTBeHHblil yuusepeuteT (N. P. Shamaeva, PhD
in Economics, Associate Professor, Udmurt State University)

MATEMATHYECKOE MOJEJIMPOBAHUE IIPOIIECCOB B HAYYHO-ITPOU3BOJICTBEHHOI KOOIIEPAIIUU
(Mathematical modeling of processes in the scientific-industrial cooperation). — C. 9—-15.

Bo muozom nepcnekmugol pazeumus poccutickoll IKOHOMUKU 3A6UCAT OM Petlenus npooiiemMbl CO30aAHUs YCA08ULL Ol YCMOUYU-
6020 IKOHOMUYUECKO20 POCMA, KOMOPUl, 8 Nepeyio ouepedb, npeonondazdaem KavecmeeHHvie usmeHenus. Toavbko 6 amom ciyudae
MOJNCHO Hadesamuvcst, umo Poccust Gydem noooepiucusams meppumopuanbHyio yerocmuocms. Mamemamuueckas Mooenb HAYYHO-
npou3e00CMEEHHOU KOOnepayuy, Komopas a0eKeamno Onucvleaem OUHAMUKY NePeMeHHbIX, XapaKmepusylowux akmuseiocms. Mo-
Oenb Modcem Oblmb OCHOBOU 05l NOCMAHOBKU U Peuenls 3a0ay meopuu ONMUMAlbHO20 YNPAGIeHUs 63auMO0etiCmeus HayKu u
NPOMBIUTEHHOCTIU.

In many aspects prospects of development of Russian economy depend on the solution of the problem of creating conditions for
sustained economic growth which, first of all, assumes high-quality changes. Only in this case it is possible to hope that Russia will
keep the territorial integrity. A mathematical model of the scientific-production cooperation, which adequately describes the
dynamics of the variables characterizing the activity, is given. The model can be the basis for the formulation and solution of
problems of the theory of optimal control of the interaction of science and industry.

KnroueBble cjioBa: B3aMOJICHCTBHE HAyKH W NPOM3BOJCTBA, MaTeMaTH4eCKas MOJENb THHAMUKY, JIMHEAPU30BaHHOE ypaBHe-
HYE IUHAMHKH, JIOTHCTHYECKast KpUBas.

Keywords: science and industry cooperation, dynamics mathematical model, linearized dynamic equation, logistic curve.

VIIK 628.336.6

E. A. Konomnosa, maructpant, VxI'TY umenn M. T. KanamuukoBa (E. 4. Kononova, Master’s degree student, Kalashnikov
ISTU)

M. B. Csanosa, KaHOuIaT TEXHUYIECKUX HayK, NOLECHT Kadenpsl «BomocHabxenne n BomomnoaroroBka», kI’ TY nmenu M. T.
Kanammuukosa (M. V. Svalova, PhD in Engineering, Associate Professor, Kalashnikov ISTU)

A. M. Henozooun, ctapuiuii npenoaasatens kadenpsl «BomnocHabxenue u Bogonoarotoskay, MxkI'TY umenn M. T. Kanamau-
koBa (4. M. Nepogodin, Senior Lecturer, Kalashnikov ISTU)

MATEMATHUYECKOE MOJEJIMPOBAHHME TIPOLIECCA ITEPEMEIIMBAHNA CYBCTPATA IIPU AHABPOBHOM
CBPAXKMBAHNMU B BUOPEAKTOPE (Mathematical modeling for substrate stirring process within anaerobic fermentation).
—-C. 15-18.

B pabome uccnedosan npoyecc nepemewmuganun 0caokos CmoyHux 600 8 buopeaxmope AuYesUOHoU Gopmsl ¢ HOMOWBIO YUPKY-
JAYUOHHOU mpy6obl. liyesuonas popma umeem HAUMEHbULYIO NAOWAObL NOBEPXHOCIU, YNO NO3GOIUN MUHUMUSUPOBAMb 3AMPAIbl
9Hepeuu Ha 0b6ozpes cmecu 6 buopeakmope. Mamemamuueckoe MOOETUPOBAHUE NPOBOOUTIOCH HA OCHOBE NPOSPAMMHO20 KOMNIEKCA
Flow Vision. Ilonyuensl nons 6éekmopog ckopocmeii npu hepemewusanuu cyocmpama. Ilocmasnennas 3adava pewaemcs ¢ noMo-
Woio 08yXMEPHBIX Ouphepenyuanvuvix ypasuenuti Hagbe — Cmoxca.

The work is devoted to investigation of stirring processes for waste water in the egg-shaped bioreactor by means of a circulation
tube. The egg shape has the least cross-section that allows minimizing the energy cost for mixture heating in the bioreactor.
Mathematical modeling was carried out by means of the Flow Vision software. Vector fields for velocities of substrate stirring are
obtained. The stated task is solved by two-dimensional Navier-Stokes differential equations.

KoroueBble ci10Ba: ocaJky CTOYHBIX BOJ, OHMOras, MaTeMaTHdecKas Mojelb, Onopeakrop, auddepeHnnaibHoe ypaBHEeHne, Ipa-
HHUYHBIE YCIIOBHSI.

Keywords: waste water, biogas, mathematical model, bioreactor, differential equation, boundary conditions.



VK 004.627, 004.932

A. B. Kopobeiinukos, KanIuaT TEXHNIECKUX HayK, TOUEHT kadenps! «[Iporpammuoe obecneyenuey, kI TY umenu M. T. Ka-
nauraukosa (4. V. Korobeynikov, PhD in Engineering, Associate Professor, Kalashnikov ISTU)

C. U. Ilozyoun, maructpant, Vx['TY numenu M. T. Kanamnukosa (S. I. Pogudin, Master’s Degree Student, Kalashnikov ISTU)

B. C. Cuupnos, acnupant, Wk TY umenu M. T. Kanamaukosa (V. S. Smirnov, Post-graduate, Kalashnikov ISTU)

P. M. I'aghapos, kaHAuAAT TEXHUIECKUAX HAYK, JOLECHT Kadenpsl «BerancnurensHas Texauka», Yok TY umenn M. T. Kananraun-
xoBa (R. M. Gafarov, PhD in Engineering, Associate Professor, Kalashnikov ISTU)

[IPOIHO3MPOBAHUE 3HAUYEHUM ITMKCEJIE HA OCHOBE AJJAIITUBHBIX JIMHEMHBIX HEMPOHOB IIPU CIKA-
THU WU30BPAXKEHHIA BE3 IIOTEPH (Pixel values prediction based on adaptive linear neurons within lossless image
compression). — C. 19-25.

Ilpeonooicen memoo npocHO3UPOBAHUA 3HAYEHUL NUKCeNell NPU CoHcamuu u3oopaxceHull 6e3 nomepu Kavecmea Ha 0CHoge aoan-
MUBHBIX TUHEUHbIX HEeUPOHO8 (A0anun08). AdanmusHvie npeocKazamenu noKaswieaom OoabuLyIo d(gexmusHocmns, yem Qurcupo-
samnnvie. [lgyxmepnasn cxema Gopmuposanus 6xo008 adanrura nokasvieaem 60avuLyio sghgexmusHocms, vem ooHomepHas. Ilpedno-
DHCEHHDLIL MEMOO NO3BOAEM NOBLICUMb CIMENEHb COHCAMUS U300padsCeHull be3 nomepo.

A method for pixel values predicting within lossless image compression based on adaptive linear neurons (adalin) is proposed.
The adaptive predictors show greater efficiency than the fixed ones. A two-dimensional adalin inputs layout shows greater efficiency
than one-dimensional. The proposed method allows to increase the degree in lossless image compression.

KroueBrble ciioBa: cxxarie n300paxeHunit 6e3 noTepp, alalTUBHbIC IMHEHHbIC HEHPOHBI, aIJINH, ITPEICKa3aHue.

Keywords: lossless image compression, adaptive linear neurons, adalin, prediction.

VK 536.421.1

/. H. Ilonos, xanauaar texumdeckux Hayk, VDKI'TY wmmenn M. T. Kamammukxosa (D. N. Popov, PhD in Engineering,
Kalashnikov ISTU)

B. H. Jludenxo, noxrop TexHudeckux Hayk, npogeccop, VxI'TY mmenn M. T. Kamammukoa (V. N. Didenko, DSc in
Engineering, Professor, Kalashnikov ISTU)

P. 3. Kacumos, crapumii npenonasarens kaenps! «Temnoonepreruka», kI TY umenn M. T. Kanamnukosa (R. Z. Kasimov,
Senior Lecturer, Kalashnikov ISTU)

METOJAVKA YHUCJIIEHHOI'O MOJEJNPOBAHNA ®A30BBIX INTEPEXOJOB TEIIVIOAKKYMVYJIMPYIOIINX MATE-
PUAJIOB, 3AKJIIOYEHHBIX B JIBYMEPHbBII OBHEM (Method of numerical modeling of phase transformations of heat
accumulating materials captured in a two-dimensional form). — C. 26-30.

Paboma noceswyena KomMnbrOmMepHoMy MOOETUPOBAHUIO NPOYECCO8 MENTOOOMEHA, CONPOBOICOAUIUXCI USMEHEHUEM (PA306020
COCMOSIHUSL MENAOAKKYMYIUpylouje2o mamepuana. HMznazaemcst asmopckas MemoouKka pewierus 08yMepHOll 3a0adi menionpogoo-
HOCIMU NpU HAAUYUU (PA306bIX Nepexodos «niasienue — omeepoesanuey. Ilpedcmasnenvl pe3yibmamel MeCHOSbIX paciemos s
Mamepuana, 3aKnI0YeHHO20 8 KaNcynvl pasiuynbix Gopm. Hcciedosan 6onpoc o yeaecoobpasnocmu yuema HepagHoMepHOCmU men-
JI00MOA4YU HA NOBEPXHOCMU KANCYbl NPU ONpedesieHul 6peMeHU NOTHO20 3a8epuleHus Pa308020 nepexooa 60 écem obveme mame-
puana.

The paper is concerned with computer simulation of heat transfer processes, accompanied by a change of a phase state of heat
accumulating materials. Author’s method of solving the two-dimensional problem of heat conduction in the presence of phase
change «melting-solidificationy is represented. The test calculation results for the material contained in the capsules of various
forms are presented. The problem of advisability to account the unevenness of heat transfer on the capsule’s surface by timing of full
completion of phase change in all material volume is studied.

KiroueBble cjI0Ba: YHCIICHHOE MOJICINPOBaHKE, (ha30BbIC IEPEXO/IBI, TEIIOAKKYMYJIUPYIOIIIE MaTepPHaIIbI.

Keywords: numerical modeling, phase transformations, heat accumulating materials.

MAIIMHOCTPOEHUE

VIIK 674.05(045)

U. B. Abpamos, noxrop TexHmuecknx Hayk, npocgeccop, VDxI'TY mmenn M. T. Kanammuxosa (I. V. Abramov, DSc in
Engineering, Professor, Kalashnikov ISTU)

A. U. Abpamos, KaHIUAAT TEXHUYCCKUX HayK, noueHT, k[ TY umenu M. T. Kanamnukosa (4. 1. Abramov, PhD in Engineering,
Associate Professor, Kalashnikov ISTU)

IO0. P. Hukumun, xanaupaT TexHudeckux Hayk, moueHT, VDK['TY wumenn M. T. Kanmammukoa (Yu. R. Nikitin, PhD in
Engineering, Associate Professor, Kalashnikov ISTU) (4. V. Romanov, Assistant, Kalashnikov ISTU)

A. B. Pomanos, accucteHt kadenpsl «MexaTporHble cucteMbl», KI'TY umenu M. T. Kanamnnkosa

JUATHOCTUKA CUCTEM ITPMBOJIOB NJEPEBOOBPAFATHIBAIOIIEI'O OBOPYJJOBAHIS C UCITOJIb3OBAHUEM
HEYETKOI1 JIOTUKMU (Diagnosis of woodworking equipment drive systems using fuzzy logic). — C. 31-34.

Paccmompenvr sonpocul ouaznocmuku cucmem npusooos Ha 6ase Heuemkou 102uku. Beinoanen ananus nadexcnocmu pabomol
Odepegoobpabamuisarowezo  060py006aHUs N0 NPOU3BOOCMEY  OpeecHo-cmpydceunvlx — naum.  Paspabomana — no2uxo-
JIUHEBUCTUYECKAS, MOOEb NPUBOOOE8 MEXHON0SUYECKOU TIUHUU HA 0epesoobpabamulsaiowem npoussoocmee, NOKA3bl6aIowas 3ae6u-
CUMOCIU MEXHUYECKO20 COCMOAHUS OM YPOBHS BUOPOYCKOPEHUs 8 PAHBIX YACMOmHbIX duanazonax. Moodens duaznocmuposanus
npueo0008 nocmpoena Ha 6ase Hewemxoll 102uxky. Paspabomarna 6aza npasui cucmemvl HEUemMKo20 8bl600A OJisl ONPeOeNeHUs MeXHU-
YeCK020 COCMOAHUSA OUAZHOCIUPYEMO20 NPUBOId.

The article considers problems of drive systems diagnosis based on fuzzy logic. The analysis of the reliability of the woodworking
machinery for the production of wood chipboard was made. The logical linguistic model is developed for drives of a production line
in carpentry, showing the dependence of the technical condition of the level of acceleration in different frequency ranges. The
proposed model of drive diagnosis is based on fuzzy logic. The rule base of a fuzzy output system is developed to determine the
technical condition of the diagnosed drive.

KnroueBble cj10Ba: IMarHOCTHKA, HEUEeTKas JIOTHKA, CUCTEMBI IPUBOJIOB, AepeBOOOpadaThIBaoliee 000pyA0BaHUE.

Keywords: diagnosis, fuzzy logic, drive systems, woodworking equipment.



Y]K 623:004.89

O. U. Bouxapes, KaHIMIAT IKOHOMHUYECKHX HAyK, 3aMECTHTENb IpelceaaTeNs KOJUIErn BOoeHHO-IpOMBINIIIEHHOH KOMHCCHU
Poccuiickoit ®enepauuu (O. I. Bochkarev, PhD in Economics, Kalashnikov ISTU)

B. A. Tenenes, noxrop ¢pusuko-marematndeckux Hayk, npodeccop, MxI'TY umenu M. T. Kanamnukosa (V. A. Tenenev, DSc
(Physics and Mathematics), Professor, Kalashnikov ISTU)

b. A. Axumosuu, noxtop TexHmueckux Hayk, mpodeccop, k[ TY mmenn M. T. KanammwmkoBa (B. A. Yakimovich, DSc in
Engineering, Professor, Kalashnikov ISTU)

METO/IbI OLIEHKY TOTOBHOCTH IPEAIIPUATUI OIIK K PASPABOTKE OBPA3LIOB HOBOI TEXHUKU (Methods
for assessing the readiness of defense enterprises to development of new equipment). — C. 35-40.

Hna nogviuenus 06beKMuHOCMU SKCHEPMHbIX OYeHOK U O0Jiee NOTHO20 UCNONb306AHUA UHDOPMAYUY O NPEONPUAIMUAX 6 CId-
mbe paccMompena B03MONCHOCIb NPUMEHEHUS MeMOo008 UHMENNEeKMYanbHoU 0bpabomku oannblx. Onpedenenbl KOMNIEKCHble NO-
Kazamenu 20MOSHOCHU C YUemOM HAuboee «Y3KUX» Mecm 8 MexHON02UsX, NPpou3eoocmee u ucnvimamenvtoll 6ase. Ilpeorazaemas
MemoouKa mogicem Oblmv NPUMEHUMA 01 OYEHKU 20MMOBHOCU NPeONpusmull K paspabomke u 8ulnycKy u3oeiui MauuHoCmpou-
MENbHOU NPOMBIUTEHHOCTU.

To increase the objectivity of expert assessments and better use of information on companies, the paper considers the possibility of
applying the intellectual data processing techniques. Integrated indicators of readiness to meet the most "narrow" places in technology,
production and test facility are identified. The proposed method can be applied to assess the readiness of enterprises to develop and
produce mechanical engineering items

KitroueBble ¢/10Ba: ypOBEHb TEXHOJIOIMYECKOH U IIPOM3BOICTBEHHON F'OTOBHOCTH, HEYETKHE MHOXECTBA, CHCTEMa HEYETKOro JIOruye-
CKOT'0 BBIBOJIA.

Keywords: level of technological and production readiness, fuzzy sets, fuzzy inference system.

YK 621.385.833

M. P. I'aghapos, xanmaupaaT TexHUIeckux Hayk, umkenep, MUII OOO «IIporpammuo-anmapataeie cucteMs» (M. R. Gafarov,
PhD in Engineering, “Software and hardware systems, Ltd”)

P. M. I'aghapos, kanauaaT TEXHUICCKUAX HAYK, TONCHT Kadenpbl «BerunciaurensHas Texuukay, k[ TY umenn M. T. Kananiau-
xoBa (R. M. Gafarov, PhD in Engineering, Associate Professor, Kalashnikov ISTU)

E. C. Ioamanosa, maructpant kapeaps! «Boruncnntenbhas Texuukay, kI TY umenn M. T. Kanamnukosa (E. S. Poltanova,
Master’s degree student, Kalashnikov ISTU)

OIIPEJEJIEHUE ITAPAMETPOB I'EOMETPUYECKHUX TPAHC®OPMAILIMI M30BPAXXEHUII METOJIOM CTATU-
CTHUYECKOH JM®OEPEHLIMALIUNY (Determination of geometrical images parameters using statistical differentiation). —
C.41-44.

B pabome paccmampusaemces memoo onpedenenuss MuHelHbIX UCKAACEeHUI U300padcenutl, 21a6HOl Yacmblo KOMOPbIX AGIAIOMC
npeodpaz06anls 3aUMHO20 cO8U2A, NOBOPOMA U Macumaoa.

This paper describes the method of determining the linear image distortions, the main part of which is the transformation of
mutual shift, rotation and scale.

Knrouessble ciioBa: n3o6paxxenue, mpeodpa3oBaHue, CIABUT, TIOBOPOT, MaclITad, THCTOrpaMMa.

Keywords: image transformation, shift, rotation, scale, histogram.

YIK 621.774.8

C. H. Kuazes, actmpanr, VbxI'TY nmenu M. T. Kanamaukosa (S. N. Knyazev, Post-graduate, Kalashnikov ISTU)

10. O. Muxaiinos, nokrop Texuuueckux Hayk, npodeccop, xk['TY umenun M. T. Kanamuukosa (Yu. O. Mikhailov, DSc in
Engineering, Professor, Kalashnikov ISTU)

METOJIUKA PACUETA TEXHOJIOTMYECKOI'O YCWJINUS PEAYIIMPOBAHUS TPYBHOM 3ATOTOBKU C OITPAB-
KO (Method of calculating the technological stress of reduction for tubular part with mandrel). — C. 45-46.

TIpedcmagnennas Memoouka pacuema no36oisent onpeoenimys ycuaue 6HeOpeHUs BbICHYNO8 ONPAGKU 8 MpyOHYI0 3d20MOBKY,
MexHono2uYecKoe ycunue peoyyuposanus mpyoHot 3a20moeKu U npoussecmu 6ub160p 060pyO0SAHUs, NO360NAUE20 BbINOIHAND
onepayuu pedyyuposanust mpyoHol 3a20mogKu.

The method allows to calculate the stress required for the infeed of the projections of the mandrel into the tubular part, the
technological stress of reduction for a tubular part, and to select equipment, allowing to perform reduction of the tubular part.

KnroueBble cj10Ba: orpaBKa, TEXHOJIOTMYECKOE YCHINE, PeIyIMPOBaHUE, TPYyOHbBIC 3arOTOBKH, IITAMIIOBKA.

Keywords: mandrel, technological stress, reduction, tubular parts, forging.

VK 004.942

C. H. Kusaszes, acupanrt, VDkI'TY umenu M. T. Kanamnukosa (S. N. Knyazev, Post-graduate, Kalashnikov ISTU)

0. O. Muxaiinos, nokrop TexHHYecKux Hayk, npodeccop, VbxI'TY mmenu M. T. Kanmammuxosa (Yu. O. Mikhailov, DSc in
Engineering, Professor, Kalashnikov ISTU)

. I. Jlpeceannuxos, KaHAUAAT TEXHUYCCKUX HAyK, noueHT, Vx['TY umenn M. T. Kanamuukosa (D. G. Dresvyannikov, PhD in
Engineering, Associate Professor, Kalashnikov ISTU)

MATEMATHUYECKOE 1 KOMIIBIOTEPHOE MOJEJIMPOBAHUE TEXHOJIOTUYECKOI'O ITPOIIECCA PEAYIIPO-
BAHUS TPYBHOM 3ATOTOBKU C OITPABKOWM (Mathematical and computer modeling of the reduction process for
tubular part with mandrel). — C. 47-48.

Komnvromeproe modenuposanie mexHonocuuecko2o npoyecca pedyyuposanus mpyoHoti 3a20moeKku ¢ ONpagkoll NO360IUL0 Vi
mu om mpaouyuoHHO20 cnocoba npod u owuUbOK 60 8pems IKCnepumermd. Pe3ynomamvsl KOMIbIOMEPHO20 MOOETUPOBAHUS NOO-
mMeepounU A0eK8AMHOCb NPEOIONCEHHOU MEMOOUKU PACYEMd MEXHOIOSULECKO20 YCULUSL.

Computer modeling of the reduction process for tubular parts with mandrel allowed getting away from the traditional method of
"trial and error" during the experiment. The results of computer simulation confirmed the adequacy of the proposed method for
calculation of technological stress.

KiroueBble cj10Ba: OnpaBKa, TEXHOJIOTHYECKOE YCHIINE, PeyIMpOBaHue, TpyOHbIe 3aroToBkH, QForm 7.

Keywords: mandrel, technological stress, reduction, tubular parts, QForm 7.



YK 658.1.011.5

B. A. Kymepeun, NOKTOp TEXHHYECKUX HaYK, npodeccop, VucturyT npuknaanoit mexanuku YpO PAH, Wxesck (V. A. Kutergin,
DSc in Engineering, Professor, Institute of Applied Mechanics UB RAS, Izhevsk)

P. B. Cyxux, actupanr, VbxI'TY numenu M. T. Kanauaukosa (R. V. Sukhikh, Post-graduate, Kalashnikov ISTU)

10. B. Typvieun, noxtop TexHmuyeckux Hayk, mpodeccop, Vbk['TY mmenn M. T. Kanmamnmkoa (Yu. V. Turygin, DSc in
Engineering, Professor, Kalashnikov ISTU)

ABTOMATH3ALMSA IPOLECCA TIPUHATHS PELIEHMI B YIIPABJIEHMU ITPOW3BOJICTBEHHBIM IIPE/IIIPU-
STUEM (Computer aided decision-making at manufacturing enterprise management). — C. 49-54.

Pyxosooumenu npeonpusamuil Kasxcowlii 0eHb CIMAIKUBAIOMCS ¢ NPOOIEMAMU U BLIHYICOEHbL NPUHUMANMb PeuleHUsl NO UX yCmpa-
HEHUIO 8 YCIIOBUAX HeonpedeleHHocmuy. B cmamve onucvleaemcs Memoo asmomamu3ayuy NPUHAMUA peuwleHull 8 YnpasieHuu npous-
6800CMBEHHBIM NPEONPUAIUEM HA OCHO8E UMUMAYUOHHO20 MOOeNUposanus. Paccmampusaemes npunyun nocmpoenus umumayuon-
HOU MOOeU NPeonpusimust U ee CMmpyKmypa, MemoouKka anaiusa u OyeHKu 3GexmusHocmu npeonpusimusi.

Enterprise managers are confronted daily with the problems and have to make decisions under uncertainty. This paper describes
a simulation-based method for automating the decision-making in the management of a manufacturing enterprise. The principle of
building a simulation model of the company and its structure, methods of analysis and evaluation of the effectiveness of the
enterprise are considered.

KnroueBble cj10Ba: aBTOMATH3alMs, YIIPABICHHUE, IIPHHATHE PEIICHNI, MIMUTAIIMOHHOE MOJCIMPOBAHUE, TEOPUSI OTPAaHUYCHHUI,
TEOPHUs CUCTEM.

Keywords: automation, management, decision making, simulation, theory of constraints, systems theory.

VK 681.518.5

I B. Munos3opog, NOKTOp TEXHHYECKHX HayK, mpodeccop, YaMypTckuii rocyaapcTBeHHbI yHEBepcutet (G. V. Milovzorov,
DSc in Engineering, Professor, Udmurt State University)

M. U. Xaxumbanog, KaHAUIAT TEXHUIECKUX HAyK, JOIEHT, Y PUMCKUH rocyapCTBEHHBII HEQTSIHOI TeXHHIECKUH YHUBEPCUTET
(M. I. Khakimyanov, PhD in Engineering, Associate Professor, Ufa State Oil Technical University)

T. A. Pedvkuna, crapmwmii npenogasarens, VOk['TY umenn M. T. Kanamnukosa (7. A. Redkina, Senior lecturer, Kalashnikov
ISTU)

A. I'. Munos3opos, KaHAuAAT TEXHUYECKUX HAYK, JOLEHT, Y IMypPTCKUii rocynapcTBeHHbli yuusepcuret (4. G. Milovzorov, PhD
in Engineering, Associate Professor, Udmurt State University)

CUCTEMBI VIIPABJIEHWA JUISAI HWHTEJUIEKTYAJIBHBIX CKBAXHWH, OJKCIUIYATUPYEMBIX TJIYBMHHO-
HACOCHBIM CIIOCOBOM (Control system for intelligent oil wells operated by downhole method). — C. 55-58.

Paccmampusaromes cucmemvl ynpagienus 011 HeghmedoObl8aIoWUx CK8ANCUH, COCMAE MEXHOI02UYECKUX OAMYUK08 U QYHKYUO-
HANbHbIE 603MONCHOCHU NPOSPAMMHO-ANZOPUMMUYECKO20 obecnedenus. Aemopamu npednodcena Memoouxa onpedeiens u onmu-
Muzayuu YoenbHo2o pacxood deKmpodHepull YCmaHoSKami WMAaH208bIX 2IyOUHHbIX HACOCO8, OCHOBAHHAS HA AHANU3E OUHAMO-
2PamMM U 6AMMMempoOcPaAMM. AHATUSUPYEMCA 3ABUCUMOCHTb 3AMPAm IHEPSUU HA NOOLEM CKBAHCUHHOU HCUOKOCMU OM MAKUX napa-
Mempoe padomvl HACOCHOU YCMAHOBKU, KAK OIUHA X00d WIMOKA U YACMOmMA KA4anull, a maxice 61usHUe YUKIUYECKO20 XapaKmepd
Haepy3Ku U COANaHCUPOBAHHOCU CIMAHKA-KAYATKU.

We consider a control system for oil wells, the composition of technological sensors and functionality of software. The authors
proposed a method of determining and optimizing the specific energy consumption for sucker rod pump units based on the analysis
of dynamometer cards and wattmeter cards. The authors analyzed the dependence of energy consumption on the lift of oilwell fluid
on such parameters of the pump unit as the length of the stroke and oscillation frequency, and the influence of the cyclical nature of
the load and balance beam pumping unit.

KiroueBble c10Ba: MHTEIUIEKTYalIbHAsI CKBa)KMHA, IITAHTOBBINA TTTyOMHHBII HAacoC, CUCTEMa YIIPaBICHUs, JMHAMOIpaMMa, BaTT-
METPOrpamMMa, yIeIbHbIH PACXO 3IEKTPOIHEPTUH.

Keywords: intellectual well, sucker rod pump, control system, dynamometer card, wattmeter card, specific energy consumption.

VK 621.983(045)

0. O. Muxaiinos, BOKTOp TEXHUYECKUX HayK, Ipodeccop Kadenps! «ManIuHbI ¥ TEXHOIOTHS 00padOTKN METaJUIOB JaBIeHHEM
u cBapouHoe npou3BojcTBoy», VKI'TY umenn M. T. Kanamnnkosa (Yu. O. Mikhailov, DSc in Engineering, Professor, Kalashnikov
ISTU)

C. A. Mopo306, KaHAUAAT TEXHUYECKUX HayK, TOLEHT Kadeapbl «MalHbl U TEXHOJIOTHs 00pabOTKH METAJUIOB JaBJICHHEM U
cBapouHoe npou3BoacTBoy», VkI'TY umenn M. T. Kanammukosa (S. 4. Morozov, PhD in Engineering, Associate Professor, Kalash-
nikov ISTU)

A. C. Kapasaesa, actiupanrt, VxI'TY umenn M. T. Kanamankosa (4. S. Karavayeva, Post-graduate, Kalashnikov ISTU)

PA3PABOTKA TEXHOJIOI'MM M3IOTOBJIEHUA JIETAJIA THIIA «OBOJIOYKA» C COBMELLEHUEM OIIEPALIMI
BBITSOKKHM U OBXKHMMA (Development of technology for the manufacture of items such as "sheath" with combined
operations of stretching and crimping). — C. 59-61.

IIpusooumcs peutenue npobremvl MHO200NEPAYUOHHOCTNU U32OMOBNEHUs 8bICOKUX KOHUYECKUX Oemanei nymem COsMeujeHus
@opmoobpasylouwux onepayuil, No360aAI0UWee 00OUMbCA ONMUMATLHBIX NAPAMempos uzdeaus. Bvldenenvl ochognbvie Gopmynst 0ns
pacuema u ommeyeHvl pe3yabmamsl U320MOGieHUs ONblMHOU napmuu. B 3axkiiouenue ommeuaiomes npeumyuecmea 8blOpaHHO20
Memooa wmamnosKu.

The paper presents the problem solution for multistage manufacturing of long conical parts by combining forming operations,
allowing to get the optimal parameters of the product. The basic calculation formulas are outlined and the results of experimental
batch manufacturing are shown. In conclusion, advantages of the chosen stamping method are stated.

KnioueBble cji0Ba: IITaMIIOBKA, BBITSDKKA, 00XKHM, pa3ziada.

Keywords: isothermal forging, extractor, crimping, distribution.

VK 532.5(045)
3. P. My¢pmaxymounosa, crapimii npenogasatens, VoxI' TY umenn M. T. Kanamnukosa (Z. R. Mufiahutdinova, Senior lecturer,
Kalashnikov ISTU)



O PACHYETE T'MJPABJIMYECKOI'O COITPOTUBJIEHUS BE3HAIIOPHBIX ITOTOKOB B PAMKAX KOHLIEIIMN
OOOEKTUBHOI'O IMAMETPA (About hydraulic resistance of gravity flows within the concept of the effective diameter). —
C. 62-64.

Ipu evinonnenuy cuOpaBIUYECcKUX pacyemos 6e3HanopHbiX NOMOKO8 UCNOLb3YEMCs SUOPAGIUYECKULl paouyc, KOmopblil Hedoc-
MAmMoOYHO MOYHO YUUmMbl8aem ocobeHHocmu 2eomempuu kanana. [Ipeonosceno ucnonvzosams Konyenyuio sghhexmusrno2o ouamems-
Pa 07151 yuema GIusiHUsL (POPMbL NONEPEYHO2O CeYeHUsl Ha 2UOPAGIUYECcKoe conpomusieHue kananos. Onpedenersl 3Havenus Kod@hpu-
YUEHMOB 2UOPAGIUYECKO20 CONPOMUGTLEHUsL OISl KAHAL08 PA3IUYHBIX (POPM CeUeHUsl.

In hydraulic calculations of gravity flows the hydraulic radius is used that does not take into account the particular geometry of
the channel accurately. The author proposed using the concept of the effective diameter to account the influence of cross-section on
the hydraulic resistance of channels. The hydraulic resistance coefficients were obtained for channels with different cross-section
geometry.

KuroueBble ci10Ba: Ge3HaopHOE TeUCHHE, THAPABINYECKOE CONPOTHBICHHE, THAPABINYECKUN paauyc, S PpEeKTHBHBII AuamMeTp.

Keywords: gravity flow, hydraulic resistance, hydraulic radius, effective diameter.

YK 697.921.42

A. B. Hexpomiok, actiupant, IxI'TY umenn M. T. Kanamnukosa (A. V. Nekrotyuk, Post-graduate, Kalashnikov ISTU)

E. B. Kopenanos, xauaunat TeXHUUeCKUX HaykK, noueHt, VDkI'TY umenn M. T. Kanamnukosa (E. V. Korepanov, PhD in Engi-
neering, Associate Professor, Kalashnikov ISTU)

®YHKIMOHAJIBHO-CTPYKTYPHASI MOJEJIb CUCTEMbI MECTHOM BBITSKHOM BEHTWJIALIMA PABOYETO
MECTA MOHTAXXHUKA PAIVOAIIIIAPATYPHI (Functional structural model of a system of local exhaust ventilation for
the workplace of radio equipment wireman). — C. 65-68.

TIpeonosicena cmpykmypHas Mooeib CUcmemMbl MECIMHOU GbIMANCHOU BEHMUNAYUU PAOOYE20 MeCma MOHMANCHUKA paouoanna-
pamypwl. I[Ipoeeder ananus yHKYUOHANLHBIX CIPYKMYPHBIX CA3El.

The structural model of a system of local exhaust ventilation for the workplace of the radio equipment wireman is proposed. The
analysis of functional structural relations is carried out.

KnroueBble c10Ba: MeCTHass BEHTHISALHS, BEHTHLSILUS pabodyero Mecta MOHTaXHUKA, (yHKIHOHAIBHO-CTPYKTYpHAs MOJEIb
BEHTHIALIMY, BEHTHIIALMS LIE€Xa MOHTa)Ka paJuoalnapaTypbl.

Keywords: local ventilation, workplace ventilation installers, functional structural model of ventilation, ventilation plant installa-
tion of radio equipment.

YK 621.791.927

B. I Cananeun, xanmunaT TeXHHYECKUX HayK, noueHt, k[ TY umenn M. T. Kanamuaukosa (V. G. Salangin, PhD in Engineer-
ing, Associate Professor, Kalashnikov ISTU)

A. B. Kupcanos, maructpant, x['TY umenu M. T. Kanamuukosa (4. V. Kirsanov, Master’s Degree Student, Kalashnikov
ISTU)

PACUYET JIETUPOBAHUS HAIUUIABJIEHHOI'O METAJIJIA AKTUBHBIMU TIPUCAJKAMU, HAXOAIIMUMUCSH B
KEPAMUWYECKOM ®JIIOCE (Calculation of alloying the weld with active addition metal in ceramic flux). — C. 69-72.

Ipeonosicenvl usuueckas mMoodeib u Memoo pacyema HaAnIAGIeHHO20 Memalid Npu C8apKe U HANIAGKe NOO KepaMUYeCcKUMU
¢mocamu.

The physical model and calculation technique for the melt in welding and depositing under ceramic fluxes are proposed.

KaroueBble ¢JI0Ba: yroBas cBapka, QIioc, PUCAIKH, OKHCIIEHHE, JIETHPOBAHKE, MOJICIIUPOBAHUE, PACUETHL.

Keywords: arc welding, flux, additives, oxidation, alloying, modeling, calculations.

VK 669.018.29.004.14

B. JI. Tumoghees, noxrop Texundeckux Hayk, npopeccop, Mk TY umenu M. T. Kanaunukosa (V. L. Timofeyev, DSc in Engineer-
ing, Professor, Kalashnikov ISTU)

P. C. Knesyosa, actupanr, xI'TY umenu M. T. Kanamnukoa (R. S. Klevtsova, Post-graduate, Kalashnikov ISTU)

B. b. ®edopos, xanaNAAT TeXHNUECKUX HayK, noeHT, Vbx['TY nmenn M. T. Kanamnukosa (V. B. Fedorov, PhD in Engineering,
Associate Professor, Kalashnikov ISTU)

U3rOTOBJIEHME METAJUIMYECKUX XY/IOKECTBEHHO-ITPOMBIIIJIEHHBIX W3JIEJIMIA (Production of Metal Ar-
tistic Industrial Products). — C. 72-76.

Hano kpamkoe coobwjenue o pasgumuu 06paboOmMKy MEmaiiuyeckux Mamepuaios 60 3aumMo0eicmsuu ¢ ucmopueil yenoseue-
CKOU YUBUTUZAYUY HAYUHASA C OPEeBHeliuuUX 8pemMer No HACMOosAwee 6pems, a MaKice 3ampoHymsl HEKOMopble 80NPOCHL XYOOXHCeC-
8€HHOLl 0OPAbOMKU MAMEPUATOS.

A brief report about development of metallic materials processing and its interaction with history of human civilization since
ancient times to the present is provided, also some issues of artistic treatment of materials are taught upon.

KiroueBbie ¢J10Ba: METAJUNIMYCCKHE XY/I0KECTBECHHO-IIPOMBILIICHHBIC H3/ENHs, 00paboTKa MaTepuasoB, HCTOPHS Pa3BUTHS 00-
paboTKM METaJUIMYECKHX MaTepHalioB, CTPYKTYPHO-JOTHYECKasi cxeMa Ipouecca o0pabOTKH, KM3HEHHBIH MK METaTIMYeCKOro
Xy/10’KECTBEHHO-TIPOMBILIJICHHOTO M3/IENHSL.

Keywords: metal artistic industrial products, processing of materials, history of metallic materials treatment, structural logic
diagram of treatment process, product life of metal artistic industrial items.

VK 62-233.27

A. B. l]enamckuii, TOKTOp TeXHUYECKUX Hayk, mpodeccop, VxI['TY nmenn M. T. Kanamnukosa (4. V. Shchenyatskiy, DSc in
Engineering, Professor, Kalashnikov ISTU)

A. A. Ihwxapesa, actiupanT, bk TY umenn M. T. KanamuukoBa (4. A. Pushkareva, Post-graduate, Kalashnikov ISTU)

AHAJIN3 METOJIOB PACYETA U DKCIIEPUMEHTAJIBHOUM IIPOBEPKU HAI'PY30YHOM CIIOCOBHOCTH
[NOAIIMNITHUKOBBIX OIIOP (Analysis of calculation methods and experimental tests of the load capacity of bearings). —
C. 77-79.



B oannoti cmamve nposeden ananuz Gaxmopos, enuAOWUX Ha pabomMocnocobHOCHb NOOWUNHUKOS. Paccmompenbl memoout ux
pacuema. IIposeden ananuz KOHCMPYKYUil NOOWUNHUKOBLIX Onop. M3yuen Memoo nonyuenus noaHow usudeckol Kapmunsl npoyec-
ca oeghopmuposanus u paspyuieHus dNeMeHmos NOOWUNHUKA 80 epems skcnayamayuu. Onpedenenvl HANpagieHus UCCAe008aHUA.
IIpeonoxcena Ho6as KOHCMPYKYUSL CMEHAA Ol UCHBIMAHUS ROOUWUNHUKOBBIX ONOP C HEPABHONCECMKUM KOPNYCOM.

The analysis of factors having influence on functionality of bearings is carried out in the article. The computing methods of these
factors are considered. The analysis of structures of bearing supports is carried out. The method of obtaining a complete physical
picture of deformation process and failure of bearing elements during operation is examined. The new design of test bench is
suggested. The research guidelines are defined.

KroueBble cj10Ba: MOANIMIHAKY, CTEH/BI ISl UCTIBITAHUS HOAIINITHUKOB, METOJ] PacueTa, HoBast KOHCTPYKIIHSL.

Keywords: bearings, stands for bearing tests, calculation method, new construction.

VIK 681.5.011

A. B. Ll]enamckuii, TOKTOp TeXHUUECKHX HayK, mpodeccop, Mx['TY umernn M. T. KanamuukoBa (4. V. Shchenyatskyi, DSc in
Engineering, Professor, Kalashnikov ISTU)

E. C. Yyxnanyes, kaHauIaT TeXHUYECKUX HAYK, NoneHT, k[ TY umenu M. T. Kanamnukosa (E. S. Chukhlantsev, PhD in Engi-
neering, Associate Professor, Kalashnikov ISTU)

A. A. Iwxapesa, acnupanT, bk TY umenn M. T. KanamuukoBa (4. A. Pushkareva, Post-graduate, Kalashnikov ISTU)

PASPABOTKA HOBOI'O CIIOCOBA IIOJIYYEHUS KPUBOJIMHEMHBIX OTBEPCTUII B HEPABHOXECTKUX
KOPITYCAX IOAIIUITHUKOBBIX OITOP C INPUMEHEHMEM 3JIEKTPOSPA3ZMOHHOI'O OBOPYJIOBAHUS (Develop-
ment of a new method for producing curved holes in not rigid shell bearings using EDM equipment) — C. 80-83.

Paccmompena ucmopus pazeumus 51eKmpo3posUOHHO20 chocoba noxyueHus omsepemuil. IIpogeden ananus cospemeHHblx cno-
0008 UCNONBL30BAHUSA IIEKMPOIPO3UOHHOU 0bpabomku. OnpedeneHvl nepCcneKmusHvle HanpasieHus pabom no co30aHur0 omeep-
CMuti ¢ HeNPAMOTL OCbIO 8 HEPABHONICECMKUX KOPNYCAX NOOUWUNHUKOBBIX ONOP.

The history of electrosparking method for producing holes is considered. The analysis of modern ways of using EDM is carried
out. Perspective directions of work on creating the holes with an indirect axis in not rigid shell bearings are determined.

KiroueBble cj10Ba: 2JICKTPOUCKPOBasi 00paboTKa, OTBEPCTHS C HETIPSIMOI OCBIO, 3JIEKTPOIPO3HS, HOAIIUITHUKOBBIE OMOPBI.

Keywords: spark processing, hole with indirect axis, EDM, shell bearings.

VK 621.868(045)

A. I Onbaxan, acnupanT kadenpsl «Pakeroctpoenue», Bortkunckuit ¢umman WxI'TY wmvenn M. T. Kanamawmkosa
(4. G. Elbakian, Post-graduate, Votkinsk branch of Kalashnikov ISTU)

[IEPCIIEKTHUBBI CO3JIAHUS YHHUOULUUPOBAHHON IUIAT®OPMBI HAIIOJIBHOI'O 3JIEKTPOTPAHCIIOPTA
(Prospects of creating a unified platform for electric floor). — C. 84-85.

Paboma noceswena 0630py u anaiusy HanoIbHO20 SNEKMPOMPAHCROPMA U QYHKYUOHATLHOU NepCneKmuee co30anus yHupuyu-
POBAHHOU NAAMPOPMbL.

The work is dedicated to the review and analysis of electric floor and functional prospects of creating a unified platform.

KiioueBble cj10Ba: 3J1eKTPOMOOIIIb, JIIEKTPOTENEIKKA, HAMIOJIbHAS IIaTGopMa 3IEKTPOTPAHCIIOPTa.

Keywords: electric, lifter, electric floor platform.

VIIK 621.833.6

E. A. Axumosuu, NoKTOp TEXHUUECKUX Hayk, npodeccop, xI'TY nmenu M. T. Kanamnuukosa (B. 4. Yakimovich, DSc in Engi-
neering, Professor, Kalashnikov ISTU)

@. U. Ilnexanog, NOKTOP TEXHUYECKHUX HayK, npodeccop, [ 1a30BCKuii HH)KEHEPHO-OKOHOMHYECKUH HHCTUTYT ((priman) Vx['TY
nmenu M. T. Kanamnukosa (F I. Plekhanov, DSc in Engineering, Professor, Glazov Engineering and Economical Institute (branch)
of Kalashnikov ISTU)

OCOBEHHOCTU [IPOEKTUPOBAHUS PALIMOHAJIbHBIX KOHCTPYKLIMI 3YBYATHIX IIJTAHETAPHbBIX
IEPEIAY (Specifics of planetary gear rational design). — C. 86-91.

B cmamuve npusedenvl payuonaibhble KOHCMPYKYUU NIAHEMAPHBIX Nepeday ¢ GHYMPEHHUMU 3aYenIeHUsMU Kolec U MAoU pas-
Huyell uucen ux 3yoves. Paccmompeno enusinue 2eomempuieckux napamempos 6HympeHHe20 3ayeniieHus Kojiec nepeoauu Ha noKa-
3amenu ee npounocmu. Ilpueedensvl pe3ynomamul SIKCHEPUMEHMANLHBIX UCCAEO0BAHUL IMUX MEXAHUIMOS.

The article shows examples of rational design of planetary gears with internal gearing and small tooth number difference. Influ-
ence of geometrical parameters on indicators of gear strength is considered. Some results of experimental studies of these mecha-
nisms are presented as well.

KiroueBble cj10Ba: IIaHETapHbIC epead, KOHCTPYKIHU, TEOMETPHUS, IIPOYHOCTb.

Key words: planetary transmissions, design, geometry, strength.

N3MEPUTEJIBHASI TEXHUKA

VK 681.536.5 : 543.544

H. O. B3oynesa, actiupant, VxI'TY umenn M. T. Kanamnukosa (Vzduleva N. O., Post-graduate, Kalashnikov ISTU)

CTABWIM3ALIMA PEXUMA PABOTbI TEPMOCTATOB XPOMATOI'PA®A IIYTEM IOJCTPOMKHA CKOPOCTU
V3MEHEHUS TEMIIEPATYPBI B CUCTEME VIIPABJIEHN A CKBAXHOCTBIO YITPABJISIOIMX UMITYJIBCOB (Stabi-
lization of the thermostat chromatograph regime by adjusting the rate of temperature change in a control system for duty
cycle of the control pulse). — C. 92-94.

IIpeonooicen aneopumm, no36onAOWUL CHUSUMb BETUYUHY OMKIOHEHUs MeMNepamypbl Hazpesda MepmMocmamos OnHOCUMENbHO
memnepamypbl yCmasKu nymem y4ema CKOPOCMU U3MEHeHUs memnepamypvl 6 30He Hazpesa. Hailoeno snauenue wiupunvl OKHA
CKOMb3AWEe20 CPeOHe2o, UCNONb3YeMO20 Ol OYeHKU CKOPOCMU usMeHeHus memnepamypul. Tlokasano, 4mo yuem cKopocmu usmere-
HUA MeMnepamypsl no360NAEm YMEHbUWUMb  6eITUYUHY OMKIOHEHUs MeMnepamypsl mepmMocmama OmMHOCUMENbHO MeMnepamypbl
ycmasku boee wem 6 06a pasa.



An algorithm is proposed, which allows to reduce the deviation of the heating temperature thermostat's about temperature setting
by considering the rate of change of temperature in the heating zone. The width of the window moving averages is determined which
is used to estimate the rate of temperature change. It was shown that keeping the rate of change of temperature reduces the amount
of deviation relative to the thermostat set point temperature by more than twice.

KuroueBble ciioBa: xpomarorpad, peryIupoBKa TeMIepaTypsl, ckBaxHocTs, [IM/[-perynupoBanue.

Keywords: chromatograph, temperature control, duty cycle, PID-control

YK 65.012.48

B. II. I'paxos, MOKTOp SKOHOMHYECKUX HayK, nmpodeccop, kI TY umenn M. T. Kanamuukosa (V. P. Grakhov, DSc in Econom-
ics, Professor, Kalashnikov ISTU)

M. A. Mywaxos, crypeur, VbxI'TY umenu M. T. Kanauraukosa (D. A. Mushakov, Student, Kalashnikov ISTU)

COI'TACOBAHHBIE ®YHKII PRIMAVERA P6 PROFESSIONAL R8.3.2 1 ARCHICAD 17.0.0 KAK U3MEPUTEJIb-
HbII1 UTHCTPYMEHT B ITPOLIECCE KOHTPOJIJIMHI'A 3A XOJIOM CTPOUTEJIbHO-MOHTAYHbBIX PABOT (Develop-
ment of controlling the progress of construction and installation works based on the interaction of Primavera P6 Professional
R8.3.2 and ArchiCAD 17.0.0). — C. 95-98.

IIpeonodicen memoo, 8 komopom npedycmampugaemcs coanacosanue @yukyuti Primavera P6 Professional R8.3.2 u ArchiCAD
17.0.0, nossonsiowuili uzmepsames 0c8oeHue Quauieckux o6bemMos 00beKma CmpoumenbCmed, a MmMakdice KOHMpPOIUPOSAms CPOKU
ucnonnenus pabom u paspewiams npobreMHble 60NPOCHL 6 Npoyecce CMPOUMENbHO-MOHMANCHBIX PAOOM NOCPEOCMEOM KOMNIEKCHO-
20 ananu3a 06veMHOU MOOenU 00BbEKMAa CMpOUmMenbCmed U OaHHBIX 2paghura npouszgoocmea pabom.

Interlinked work of programs Primavera P6 Professional R8.3.2 and ArchiCAD 17.0.0 was proposed, which allows monitoring
the progress of construction and installation works by analyzing the three-dimensional model of a real object construction and data
time schedule: comparison of current parameters with planned ones is carried out.

KnioueBble cj10Ba: akTyalIH3aIys, MHOTOypOBHEBEI rpadyK, TUPEKTHBHBIC CPOKH, (PU3HUECKUH 00BEM, BU3yalbHAsI MOJETb.

Keywords: multilevel graph, deadlines, updated information, visualization.

VIIK 534.121.2+539.382.2

M. B. [lanunos, kaHouaatT TeXHHYECKUX HayK, AokTopaHT, k[ TY umenu M. T. Kanammnukosa (M. V. Danilov, PhD in Engi-
neering, DSc Applicant, Kalashnikov ISTU)

. P. Hluwos, acnupant, xI'TY umenn M. T. Kanamnaukosa (D. R. Shishov, Post-graduate, Kalashnikov ISTU)

UCCJIEIOBAHUE KOJIEBAHUM TEOMETPUYECKU HEJIMHEMHOI' O JIEHTOYHOI'O HOCHUTEJISI HHOOPMALIUU
HA ®A30BOI1 [IJTOCKOCTH (Investigation of frequencies of non-linear tape medium for phase plane). — C. 99-101.

Hccneoosana moukas ynpyeast nAaChuHa, KOmopasi c60000HO NOOOEPIHCUBAEMCSL HA KOPOMKUX CMOPOHAX U NOOBEP2ACMCsi NOCIOSIH-
HOMY HAMAICEHUIO 8 NPOOOTLHOM HanpasieHuy. Beigedenbl 3asucumocmu Mexcoy cmenenbio HenuHeHOCIU U NapamMempamu CUCmeMmbl.
Tpueedenvt popmynvl 015t onpedeneHust MaKCUMAILHO2O NPOGUCAHUS IEHINbL.

A plate freely supported on its short sides and subjected to constant tension in its longitudinal direction has been investigated.
Dependences between the degree of nonlinearity and parameters of system have been derived. Formulas to determine the maximum
of sagging of the tapes are given.

KiroueBble €j10Ba: TOHKas JICHTA, yNpyras IUIACTHHKA, PIJICCBCKUE BOJIHBI, NMPOrUO IUIACTHHKH, FE€OMETPHYECKas HEeIMHEH-
HOCTb.

Keywords: thin tape, elastic plate, Rayleigh wave, plate deflection, geometric nonlinearity.

VK 534.121.2+539.382.2

M. B. Jlanunos, xaHIuaaT TEXHUUECKHX HaykK, AokTopaHT, Vbx['TY umenn M. T. Kanamuukosa (M. V. Danilov, PhD in Engi-
neering, DSc Applicant, Kalashnikov ISTU)

M. P. luwos, actupanT, VxI'TY umenu M. T. Kanamnukosa (D. R. Shishov, Post-graduate, Kalashnikov ISTU)

B. E. JIanun, NDOKTOP TEXHMYECKUX HAYK, TOKTOP SKOHOMHYECKHX HayK, JOKTOP Te0JIOr0-MHHEPaJOrHYeCKuX Hayk, mpodeccop,
NxI'TY mmenn M. T. Kamamnukosa (V. E. Lyalin, DSc in Engineering, Doctor of Economics, Doctor of Geology, Professor,
Kalashnikov ISTU)

MATEMATUYECKOE MOJEJIMPOBAHUE JE®OPMUPOBAHVS JIEHTOYHOI'O HOCUTEJISI UIHOOPMALIMU TIPU ET'O
JMHAMMWYECKOM HAT'PYKEHNU (Mathematical modeling of tape deformation under its dynamic loading). — C. 102-107.

B cmamve npusooumcs mounoe pewernue 08ymepHoll NIOCKOU 3a0a4u OUHAMUYECKOU Meopuu ynpyeocmu Oisi IMOHKOU NAACmu-
Hbl ¢ 08YMA CBOOOOHBIMU U OBYMSL HAZPYHCEHHBIMU Kpasmu. Hccnedyemces enusanue 2eoMempudeckux u MexanuyecKux napamempos
JIEHMbl HA 8bICOKOYACMOMHbLE KoNlebanus. Bvieedenvl hopmyavl 015 onpedenenuss Ouanasona 4acmom euopayuu.

The precise solution of two-dimensional plane problem of dynamic theory of elasticity has been given for a thin plate with two
free and two loaded edges. The influence of geometrical and mechanical parameters of the tape on the high-frequency oscillations is
investigated. Formulas for establishing the vibration frequency band have been derived.

KnioueBble cj10Ba: nieaabHO yIpyras JIeHTa, JedopMariys JICHTH, AMHAMUKA JICHTHL.

Keywords: perfectly elastic tape, tape deformation, dynamics of the tape.
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A. A. Knoukose, KaHOUIAT TEXHUYECKUX HAYK, JOLEHT, PA3aHCKUI rocyqapcTBEHHbIM paguoTeXHUYeCKuil yHuBepcutet (4. Ya.
Klochkov, PhD in Engineering, Associate Professor, Ryazan State Radio Engineering University)

A. Y. Kopwuyrog, TOKTOp TeXHUUECKHX HaykK, mpodeccop, VI TY umenn M. T. Kanamnuukosa (4. 1. Korshunov, DSc in Engi-
neering, Professor, Kalashnikov ISTU)

C. I'. Emenvanos, TOKTOp TEXHHYECKHX Hayk, mpodeccop, FOro-3amanusiii rocynapcrennsiii yausepcurer (S. G. Emelyanov,
DSc in Engineering, Professor, Southwestern State University)
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TOKOBBIE XAPAKTEPUCTUKU PA30BLIX ITEPEXOJJOB HEVIIOPAJOYEHHOI'O ITOJYITPOBOJHUKA CTPVK-
TYPBI GST225" (Current characteristics of phase transitions in disordered semiconductors with GST225 structure ). —
C. 108-110.

IIpogedeno uuciennoe mooenuposaniue Hene2upo8antou u iecupogannou cmpykmypol GST225 6 amopgrom u Kpucmaniuyeckom
cocmosiHuu. Buiasneno enusnue npumecei Ha mokoswvie xapaxmepucmuxu XCIL ITocmpoensl 3a8Ucumocnu nopo2o802o Hanpsice-
HUA (pazo602o nepexoda 6 06paA3YAX NPU USMEHEHUAX MOKA, WUPUHBL 3ANPEWEeHHOL 30Hbl U MEMNEPamypbl.

Numerical simulation of non-alloy and alloy GST225 structure in the amorphous and crystalline state is carried out. The
influence of impurities on current characteristics of the CGS is revealed. The dependences are obtained for the threshold voltage of
phase transition in samples within the current, band gap and temperature change.

KroueBble ci10Ba: HEYNOPsI0YCHHbIE MTOTYTIPOBOAHHUKH, (ha30Bas aMsTh, XaJIbKOICHHUIHbIE CTEKI000pa3HbIe TOIYIPOBOJHH-
KU, YIPaBJICHUE CBOMHCTBAMM MaTEpHAJIOB, JICTUPOBAHUE, HAHOPA3MEPHBIE INICHKH, HAHOIEKTPOHHUKA.

Keywords: disordered semiconductors, phase memory, chalcogenide glassy semiconductors, material properties control,
alloying, nanoscale films, nanoelectronics.

YJK 622.243.272.8

. I'. Munoe3opos, KaHOAUIAT TEXHUIECKUX HAYK, JOLEHT, Y QUMCKHUI rocy1apCTBEHHBIH aBHALIMOHHBIA TEXHUUECKUIl yHUBEPCHU-
tet (D. G. Milovzorov, PhD in Engineering, Associate Professor, Ufa State Aviation Technical University)

T. A. Peovkuna, ctapmmii npenojasarens, k' TY uvenun M. T. Kanamuukosa (7. A. Redkina, Senior lecturer, Kalashnikov
ISTU)

P. P. Caopymounos, renepansubiii gupekrop, OAO «HII® «I'eodusuka», r. Yoa (R. R. Sadrutdinov, General Director, “SPC
“Geophysics” OJSC, UFA)

O IIOCTPOEHNU MATHUTOMETPUYECKUX CHUCTEM C ITPOM3BOJIBHO OPMEHTUPOBAHHBIMU ®EPPO30OH-
JAMMU (To development of magnetometer systems with arbitrarily oriented flux-gate sensors). — C. 111-114.

B cmamve paccmompenvi 6onpocel nocmpoerusi maeHumomempuueckux cucmem (MMC) ¢ peppozondosbimu damyuramu, npeo-
CMAsNenbl aHATUMUYecKUe 3a8UCUMOCTNU USMEPSEMbIX NPOeKYUll NOIHO20 8eKMOPA UHOYKYUU MASHUMHO20 NOJA HA OCU YY8CMBU-
MeIbHOCMU NPOU3BOLHO OPUEHMUPOBAHHBIX OAMYUK08, hpusedenbl mamemamuyeckue mooenu MMC ¢ coomsemcmeuu ¢ meopuel
nPOCMPAHCMBEHHOU OpUEHMAYUU.

The article describes the questions of developing the magnetometer systems (MMS) with flux-gate sensors, analytical depend-
ences are presented for the measured projections of the total vector for magnetic field induction on the axis of sensitivity for arbitrar-
ily oriented sensors, mathematical models for MMS in accordance with the theory of spatial orientation are given.

KnioueBble ciioBa: heppo30HIOBbIC JATINKH, MATHUTOMETPUICCKHAE CUCTEMBI, TO3UIIMOHUPOBAHUE.

Keywords: flux-gate sensors, magnetometer systems, positioning.
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B. U. Cubeamynnun, acnupant, k[ TY umenn M. T. Kanamnukosa (B. . Sibgatullin, Post-graduate, Kalashnikov ISTU)

B. K. Bapcykos, kanaupat TexHU4ecKux Hayk, npodeccop, k[ TY umenu M. T. Kanaunukosa (V. K. Barsukov, PhD in Engi-
neering, Professor, Kalashnikov ISTU)

PACYET 1 MOJIEJIMPOBAHMUE ITEPEXOIHBIX IMTPOLIECCOB ITPM MCIIBITAHUAX TAHTAJIOBBIX KOHJIEHCA-
TOPOB HMIIYJIbCHBIM TOKOM (Calculation and simulation of transients during surge current test of tantalum
capacitors). — C. 115-120.

Cocmagnena mamemamuyeckas Mooesb, ONUCbIBANWAs. NePeXOOHble NPOYECcbl NPU 3apsde MAHMALI08020 KOHOeHcamopd. Boi-
ABNEHO GIUAHUE YACIOMHBIX XAPAKMEPUCIUK MAHMAL08020 KOHOEHCamopa Ha nepexoonsie npoyeccol. IIposeden ananus eausHus
CXeMbl 3amMelyenus Mmanmano8020 KOHOEHCAmopa Ha pe3yibmamsl pacuema nepexooHblx npoyeccos.

The mathematical model of transients during charging of tantalum capacitors is created. Transients are calculated using Math-
cad. The effect of frequency response on transients is revealed. The effect of equivalent circuit of tantalum capacitors on results of
transients calculation is analyzed.

KuroueBble cj10Ba: TaHTAIOBBII KOHAEHCAaTOP, cxema 3amenienusi, SPICE-moznens, nepexoqHble Ipouecchl.

Keywords: tantalum capacitor, equivalent circuit of tantalum capacitor, SPICE modeling, transients, frequency response.
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HCCIIC0BATENbCKUI MHCTUTYT dKcnepuMenTanbHoi ¢usuku (POSL-BHUND®D) (D. N. Sinyavin, Research engineer, Russian Fed-
eral Nuclear Center)

C. B. Tiomun, Ha4anbHUK Tpynbl, Poccuiickuii GpenepanpHblil sOepHBI HeHTp — Beepoccuiickuii HayYHO-HCCIICI0BATEIbCKUI
WHCTUTYT dKcnepuMeHTanbHOM ¢usuku (POSL-BHUUDD) (S. V. Tyutin, Head of group, Russian Federal Nuclear Center)

A. A. Yanapun, nrxeHep-uccienoBaTens 2-i kareropuu, Poceniickuii Genepanbuslii saepHblil HenTp — Beepocceniickuit HayaHO-
HCCIIEN0BAaTeNbCKUM MHCTUTYT 3KkcnepuMeHTanbHON ¢m3ukn (POSL-BHUUD®) (D. A. Chaparin, Research engineer, Russian
Federal Nuclear Center)

T. IO. Ilonomapesa, crynentka, Mx['TY umenu M. T. Kanamnukosa (7. Yu. Ponomareva, Student, Kalashnikov ISTU)

B. B. becoeonog, kanauaaT TEXHUYECKUX HayK, AoueHT, MuctutyT Mexanuku YpO PAH, VIxI'TY umenu M. T. Kanamuukosa
(V. V. Besogonov, PhD in Engineering, Associate Professor, Institute of Mechanics, UB RAS)

M3MEPUTEJIbHASI CUCTEMA C BOJIBIIINM 3KBUBAJIEHTHBIM ®OKYCHBIM PACCTOSHUEM (Measuring system
with large equivalent focal length). — C. 121-123.

B pabome npuseden npumep usmepumenvHoil cucmemyl, UCnOIb3VIOWeN 08e ONUHHOPOKYCHbLE TUH3bL U PopMupyroujei nyuox
6bICOKOU UHMEHCUBHOCU NPU (POKYCUPOBAHULU CeMU NYUKO8, CO2NACOBAHHBIX NO hase.

This work presents the example of the measuring system, using two long-focal-length lenses and forming high intensity beam at
focusing of seven beams coordinated on a phase.

Knrouessble ciioBa: poxycupoBaHue Ja3epHOTO U3ITy4EHHS, JTMHHO(POKYCHbIC JIUH3BL.

Keywords: focusing of laser radiation, long-focal-length lenses.



VK 623.544:681.78

I0. K. Lllenxosnukos, TOKTOp TEXHUYECKHUX HAyK, Mpodeccop, IIaBHbI HayuyHbIH coTpynHuK, VHcTuTyT Mexanuku YpO PAH
(Yu. K. Shelkovnikov, DSc in Engineering, Professor, Chief Researcher, Institute of Mechanics, UB RAS)

BJIMSIHUE HEJIMHEMHOW EMKOCTU p-n-p-CTPYKTYPBI TEJEBU3MOHHOT'O CKAHUCTOPA HA EI'O BBICTPO-
JIEMICTBUYE (Influence of nonlinear capacity of p-n-p structure of television scanistor on its performance). — C. 124-127.

B cmamve paccmompeno énusiHue napasumublx eMKocmeti p-n-nepexo008 CKAHUCHOpa HA €20 KOMMYMAYUOHHoe bblcmpodelicmeue.
Tonyueno evipadiceHue, OnUChIBarowee GIUAHUE WYHIMUPYIOWeN eMKOCIU (OMOOUOOHBIX SiueeK HA PopmMy U aMnaumyoy 6UOeOCUSHAI.
Tokasaro, umo emMKoCHmHble COCMAIAIWUE MOKA CKAHUCIOPA CYICAION NONE3HYI0 ONUHY €20 (POmOUy8CmEUmenbHO NO8EPXHOCMU 0
6eNUYUHbL €€ YEHMPATLHO20 YUACHIKA.

The paper describes the influence of stray capacities of scanistor p-n junctions on its commutation response speed. The relation
is obtained to characterize the influence of the parallel capacity of photodiode cells on video signal shape and amplitude. It is shown
that capacity components of scanistor current are narrowing the useful length of its photosensitive surface to the value of its central
segment.

Ki1toueBble cJI0Ba: CKAaHUCTOPHAS CTPYKTypa, GOTOIHOHAs s4eiika, 3apsaHas u Auddy3uoHHas EMKOCTH, BUACOCUTHAN, KOM-
MYTalMOHHOE OBICTPOJICHCTBHE.

Keywords: scanistor structure, photodiode cell, charge and diffusion capacities, video signal, commutation response speed.

VK 623.544:681.78

IO. K. Lllenxosnukos, TOKTOp TEXHUYECKUX HAyK, Mpodeccop, IIaBHblil HayuHbId coTpynHuK, MHcTtuTyT Mexanukun YpO PAH
(Yu. K. Shelkovnikov, DSc in Engineering, Professor, Chief Researcher, Institute of Mechanics, UB RAS)

H. U. Ocunos, kanauaat TEXHUYECKUX HAYK, CTApLINHA HAy4IHBINA coTpynHuK, UHcTuTyT Mexanuku YpO PAH (N. 1. Osipov, PhD
in Engineering, Senior Researcher, Institute of Mechanics, UB RAS)

C. P. Kusnepyes, KanauiaT TEXHHYECKUX HayK, CTapIINi HaydHbIH coTpyauuk, MacTuTyT Mexanuku YpO PAH (S. R. Kiznert-
sev, PhD in Engineering, Senior Researcher, Institute of Mechanics, UB RAS)

CTPEJIKOBBIN TPEHAXEP HA OCHOBE TEJIEBU3MOHHOI'O CKAHUCTOPA (Shooting simulator based on television
scanistor). — C. 128-132.

B cmamve paccmompeno npumenenue menesuzuonnozo ckanucmopa ¢ Il-obpasnoii popmoti pomouyscmeumensHou nogepxmo-
cmu u T-06pasnoil c6emogoil 3010l 1A3epHO20 UBTYHAMENs 8 Kauecmee 0amuuKa KOOpOUHAm ONMUKO-31eKMpOHHO MUteny cnop-
mueHo2o mpenasicepa. Ilonyueno svipadxicerue o sudeocueranra om T-06pasHO20 C8eMO6020 NAMHA HA CKAHUCIOPE, NO360IANUEe
1O BPEMEHHbIM MECIONONONACEHUAM BUOCOCUSHATLO8 ONL MPEX CEEMOBLIX 30H ONPedeIsiMb KOOPOUHANDBL IA3EPHOL0 IVUA 8 NIOCKOCU
00DEKMa-MUWeHU, a MaKice YUUmvlédms HOSPEUHOCHb OM «C8ALAY YUEOHO20 OPYIHCUSL HA HEKOMOPbLIL Y2OIl.

The paper describes application of the television scanistor with II-shape of photosensitive surface and T-shape of light zone of
the laser emitter as the sensor for coordinates of optical electronic target of a sport trainer. The relation is obtained for the video
signal from the T-shaped light spot on the scanistor. It allows determining the coordinates of the laser beam on the object-target
plane according to time location of video signals from three light zones, and to account also the error of the training gun stall by a
certain angle.

KiioueBble cJ10Ba: CTPEIIKOBBIN TPEHAXKEP, TENCBU3UOHHBII CKAHUCTOP, JIA3CPHBIIl U3IyYaTellb, CBETOBAs 30HA, BUACOCUTHAIL.

Keywords: small-arms trainer, television scanistor, laser emitter, light zone, video signal.
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B. A. Anexcees, nokrop Texuuueckux Hayk, npodeccop, MxI'TY umenu M. T. Kanamnukosa (V. A. Alekseyev, DSc in Engineer-
ing, Professor, Kalashnikov ISTU)

B. Il. Yconvyes, xaHmuaaT TeXHMYECKUX HAyK, BEAYIIUi WHKeHEp-dNeKTpoHuK, Vbx['TY umenn M. T. Kanammwukosa (V. P.
Usoltsev, PhD in Engineering, Kalashnikov ISTU)

C. U. IOpan, NOKTOp TEXHUYECKHUX HAYK, IIPodeccop, IIaBHEIH HaydHbEIH coTpyaHuK, kI TY uvenn M. T. Kanamnauxosa (S. 1.
Yuran, DSc in Engineering, Professor, Kalashnikov ISTU)

ABTOMATH3MPOBAHHOE VIIPABJIEHUE ABAPUMHBIMU CEPOCAMM B CHUCTEMAX OUYMCTKM CTOYHbBIX
BO/1 (Computer-aided control of emergency dumps in sewage systems). — C. 133—139.

IIposedenst uccrne0osanus no yYnpasieHuio a8apuliHeIMu cOpocamu HeOOHOPOOHOU ONMUYECKOU NIAOMHOCMU 6 CUCMEeMAax
OYUCKU CMOYHBIX 800 OJi ONEPAMUSHO20 ONpedeNeHUs. NOABNEHUS YPOBHA 3A2PASHEHUS U YCMPAHEHUS ABAPUIHBIX CUMYAYULL.
Jlokazana HeobX00umMocms npumMeHeHus npu paspabomke u HACMPOUKe annapamypvl Ol 6blOeNeHUs. U KOHMPOISL KOHKPEMHbIX
3aepsAsHUmMenell  CMOYHbIX 800  MAMEMAMUYECKO20 — Annapama  NPOeKMUpo8anust — NpPOONEMHO — OPUEHMUPOBAHHBIX
ABMOMAMUBUPOBAHHBIX — CUCHIEM,  YYUMBIBAIOWe20 —CAyudliHble Napamempvl NOMOKA NOAGNEHUs. ABAPUUHBIX C2YCMKO8 U
ONUMENbHOCHIL UX NPOMEKAHUS 015l KOHKPENHO20 OYUCTIHO20 COOPYHCEHUS.

Researches are carried out to control the emergency dumps of non-uniform optical density in systems of sewage treatment for
operative definition of occurrence, level of pollution and elimination of emergencies. When developing and adjusting the equipment
to allocate and control specific sewage polluting substances, application of the mathematical apparatus of design problem oriented
computer-aided systems was proved to be necessary. The applied mathematical apparatus should take into account random flow for
appearing emergency clots and duration of their flow for specific sewage facilities.

KitoueBble cjioBa: aBapHilHBIil BEIOPOC 3arpsA3HSIONIMX BEIIECTB, allapaTypa KOHTPOJL, MOJCIMPOBAaHHE, MOHHTOPHUHT, ONTH-
YyecKast INIOTHOCTb, CTOYHBIC BOJBI.

Keywords: emergency emission of polluting substances, control equipment, modeling, monitoring, optical density, sewage.

VK 628.35:661.5
M. B. Ceanosa, xananaT TEXHUYECKUX HAyK, NOLEHT, kKadeaps! «Bogocuabxenune u Bogonoaroroskay (M. V. Svalova, PhD in
Engineering, Associate Professor, Kalashnikov ISTU)



0. C. Yepeonurosa, maructpant, VOk['TY umenu M. T. Kanamnukosa (O. S. Cherednikova, Master’s degree student, Kalash-
nikov ISTU)

K METOJIUKE NCCJIIENOBAHNA KUHETUKHN YIAJIEHNSA A3BOTA U3 CTOYHBIX BO/I (To methodology of investi-
gating the kinetics of nitrogen removal from waste water). — C. 140-142.

B pabome uccredyemca enusnue KOHYeHMpayuu pacmeopeHHo20 KUCI0poOd 6 Ul060U CMecu HUMPUQUKAmMopa Ha usMeHeHue
AMMOHUIHO20 A30Ma 00 HUMPAMHO20 U HA CMENeHb OKUCIEHUs dA30ma npu 0OUHAKOBbIX ycaosusax. Hccnedosanus npoeooamcs 6
nabopamopuu GUOMexXHOI02Ul HA NUTOMHOU YCMAHOBKe OUOMEHKA C NOTUMEPHOU 3a2PY3KOll.

We investigate the influence of dissolved oxygen concentration in the mixed liquor to change nitrifying ammonium nitrogen to ni-
trate and the degree of oxidation of nitrogen under the same conditions. Research was conducted in the laboratory of biotechnology.
We use a laboratory model of the aeration tank with an attached growth.

KitioueBble €JI0Ba: OUMCTKA CTOYHBIX BOJI, HUTpU(UKALHS, OHOreHHbIE 3I€MEHTbI, AMMOHHIHHBII a30T, SKCIIEPUMEHT.

Keyword: wastewater treatment, nitrification, nutrients, ammonia nitrogen, experiment.
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B. A. Cmapooybyesa, xanauaaT TeXHUIECKHX Hayk, npogeccop, I TY umennu M. T. Kanamaukosa (V. A. Starodubtseva, PhD
in Engineering, Professor, Kalashnikov ISTU)

HAPYXXHOE U APXUTEKTYPHOE OCBEIIEHUE I'OPOJA MXXEBCKA KAK CPEJA OBUTAHUS YEJIOBEKA (Ex-
ternal and architectural lighting of Izhevsk as the human environment). — C. 143-148.

Paccmompena cybvekmuenas peakyust ueio8eka Ha OKPYysICarouylo cpedy u OCHO8Hble (PAKMopbl, 6IUAIWUE HA €20 NOBeOeHUe.
Hcxycemeennoe oceeujenue A61AEmMcs 8ANCHbIM PaAKMOPOM HCUSHEOESMENbHOCU Yel08€eKd U Npeonoaazaen UCnoIb308aHue ceema
He MOIbKO 01 (PYHKYUOHUPOBAHUS 3PEHUs, HO U KAK CPedcmeo OJid YO08IemeopeHUs scmemudeckux nompebnocmet. Ilpusedervl
npuMepbl UCNOTb3068AHUS PATUUHBIX OPM APXUMEKMYPHO20 0C8ewjeHls 8 2opoode Hicescke.

The work is dedicated to considering the subjective human reaction to environment and main factors influencing his behavior.
Artificial lighting is the important factor of human activity and it implies application of light not only for functional vision but as a
means of satisfying esthetic needs. Examples are given for application of various forms of architectural lighting in Izhevsk.

KroueBble cjI0Ba: BOCIPUSTHE, CBETOBAs Cpelia, HAPYKHOE OCBEICHUE, aPXUTEKTyPHOE OCBELICHHE.

Keywords: perception, light environment, external lighting, architectural lighting.
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U. H. E¢pumos, TOKTOp TEXHUUECKHUX HAyK, mpodeccop, k[ TY umenu M. T. Kanamuukosa (I. N. Efimov, DSc in Engineering,
Professor, Kalashnikov ISTU)

E. A. Mopo3so0s, noxkrop TexHudeckux Hayk, npodeccop, VxkI'TY umenn M. T. Kanamnukosa (E. 4. Morozov, DSc in Engineer-
ing, Professor, Kalashnikov ISTU)

[IPELIM3UOHHBIM BHICOKOYACTOTHbBIM MATHHUTHBI YCKOPUTEJID (Precision high frequency magnetic accel-

erator). C. 149-151.
Yemanoexa npeonasnavena ons noiyuenus 6016UION NIOMHOCHU MOWHOCHU NOMOKA 3APANCEHHbIX YACMUY HA MUWEHU NymeMm
UCNONb306AHUSL MOUJHBIX UCHOYHUKOB, CUCTNEMbL NPEYUSUOHHOU (POKYCUPOBKU U YCKOPEHUs ROMOKA 3APANCEHHBIX YaCmuy, Ymo oe-
Jlaem 603MOJICHBIM NpumMenenue ee 8 ooaacmu si0epHoll Qusuku u mexronocuu. OOHUM U3 NEPCHEKMUBHBIX HANPABGIEHUL AGAAEMCA
co30anue yckopumernei, 00ecneqyusalowux yCiosus npomeKanus mepmosoeprsix npoyeccos. B smom ciyvae npoenosupyemvie na-
pamMempol 1o SNeKMPOHHOMY NOMOKY COOMEEmcmeylom. smuepus yekopenus — 300 MoB, onumensnocms umnysca — 1,5107 ¢,
oHepeus umnyavca — 45 [, mowynocme — 3-1 0° Bm, nnomuocms nomoxa — 10”2 Bm-m™>. DYHKYUOHATbHBIE 8O3MONACHOCIU YCMA-
HOBKU MOJMCHO 3HAYUMENLHO PACUUUPUMD, eCU UCNONIb308AMb €€ KAK dNEeKMPOHHO-UOHHBLIL MUKPOCKON UIU 8 KA4ecmee UCMOYHUKA
Y-K8AHMO8 U HeUMPOHO8.

The plant is designed for high power density stream of charged particles on the target by using the powerful sources, precision
systems focus and expedite the flow of charged particles, which makes possible its use in the field of nuclear physics and technology.
One of the promising directions is development of accelerators, providing the conditions of flow of thermonuclear processes. In this
case, the estimated parameters for the electronic flow match are: energy accelerate - 300 MeV, pulse duration - 1.5-10°%, pulse en-
ergy - 45 J, power - 3-10° W, flux density - 10 W-m™. Functionality can be greatly expanded, if used as electron-ion microscope or
as a source of y-rays and neutrons.

KiioueBble cj10Ba: 3apsHKCHHbIC YACTHIIBI, SHEPTUsl, YCKOPEHHUE, NPELU3HOHHas (HOKYCHPOBKA, MArHUTHOE II0JIC, BEICOKOE pa3-
peleHue.

Keywords: charged particles, energy, acceleration, precise focusing, magnetic field, thermonuclear processes.
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E. B. Kopenanos, xanmunaT TeXHUYECKUX HayK, H0o1eHT, Vbx['TY umenu M. T. Kanamnukosa (E. V. Korepanov, PhD in Engi-
neering, Associate Professor, Kalashnikov ISTU)

VIIPABJIEHME CUCTEMOI TEIUIO-XOJIOAOCHABXEHUS 30AHUS HA AJIbTEPHATHMBHBIX MCTOYHHKAX
OHEPT'U (Controlling the system of building heat-cooling by alternative energy sources). C. 152—156.

Paccmampusaemca ynpasnenue MHO2ZOKOMNOHEHMHOU (CLOACHOU) CUCMEMOT JcU3HeobecneyerUs 30anHUs ¢ MOYKU 3PeHUs Co-
8DEMEHHbIX MeHOeHYUull cucmemHno2o ananusa. Ilpuseedena nosmanuas gopmanuzayus (6 nepsom npubIUdCeHUl) 3a0a4u ynpasie-
HUs. B Kauecmee mamemamuuecko2o annapama CUCmemMbvl YRPAaGieHUs npedodceHd 0OHOCIOUHAs HEUPOHHAs cemb. B konmekcme
CTIOJACHOCIU 3a0A4Y YKA3AHbL OOCIOUHCIMBA U HeOOCMAMKU PeuleUsl, PACCMOMPeHbl HEKOMOopble dCNeKmbl YaKmuieckoll peanu3a-
Yuu OaHHO20 NOOX00d.

The article describes the process of controlling the multicomponent (complex) system of buildings life support with account of
modern system analysis tendencies. Step-by-step formalization (as a rough approximation) of control task is given. A single-layer



neural network is proposed as the math aid of the control system. Within the context of the task difficulty the pros and cons of the
solution are pointed, several aspects of physical implementation of this approach are considered.

KiiloyeBble €/I0Ba: CHCTEMHbIH aHANN3, KOMIUICKCHAS OLCHKA, SHEProd((eKTHBHOCTh, albTepPHATHBHAS SHEPreTHKA, 3a7aua
YIpaBIeHUs], TEMIOBON HAcOC.

Keywords: system analysis, complex rating, efficiency of energy supplying, alternative energy, control task, heat pump.
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A. U. [onumaesa, maructpant, Vok['TY umenn M. T. Kanaummukosa (4. I Politaeva, Master’s degree student, Kalashnikov
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I U. Axosnes, DOKTOp TeXHUYECKUX HayK, npodeccop, Vx['TY umenn M. T. Kanamnukosa (G. 1. Yakovlev, DSc in Engineer-
ing, Professor, Kalashnikov ISTU)

MOIU®UKALMA COCTABA BUBPOITIPECCOBAHHOI'O BETOHA VYJIBTPA- 1 HAHOAMCIIEPCHBIMU JJOBABKA-
MU J1d TIPEAOTBPAILIEHUM A BBICOJIOB (Modification of the vibro-compressed concrete with ultra- and nanodispersed
additives to prevent the efflorescence). — C. 157-162.

B oanmnoii pabome uccreoosano enuanue ynompa- u HAHOOUCNEPCHBIX 000ABOK HA MEXAHUM B8blCON000pazo8anus. Buiasneno,
4mo OCHOBHOU NPUHUHOU NOAGIEHUA (BbIYEEIMOB» HA NOBEPXHOCHIU YEMEHMHO20 KAMHA AGNAEMCA HeCAZHbII 2UOPOKCUO Katbyus. B
cocmas b6emona 0obasranucy muxpokpemuesem MK-85, memakaonun, oucnepcus mMHO20CIOUHBIX YenepoOublx HaHompybok. Ilpu
86e0eHUU 000a80K ommeyaemcs YniomHeHue YeMeHMHOU Mampuybl 8C1e0Cmeue C8A3bI8aHUs CB0D0OH020 2UOPOKCUOA Kalbyus, a
MAKIHCe NOBLIUUEHIUE NPOYHOCIHBIX XAPAKMEPUCTIUK.

In this paper the effect of ultra- and nano-dispersed additives on the mechanism of efflorescence formation is investigated. It was
revealed that the main cause of "efflorescence” on the surface of cement paste is unbound calcium hydroxide. The composition of
concrete was added by silica fume MK-85, metakaolin, and dispersion of multilayer carbon nanotubes. Introduction additives led to
compacted cement matrix due to binding of free calcium hydroxide; as well as to improvement of strength characteristics.

KitroueBble cj10Ba: BHICOJIBI, MUKPOKPEMHE3EM, BHICOKOAKTUBHBIH METAKAOJIMH, MHOTOCIONWHBIE YITIEPOAHbIE HAHOTPYOKH, THIPOCH-
JIMKATBI KaJIbLHL.
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MOAU®UKALMA JIETKOI'O BETOHA HA TIEPJIMTOBOM 3AIIOJIHUTEJIE VJIBTPA- U HAHOAWCIIEPCHBIMU
JJOBABKAMMU (Modification of lightweight concrete with perlite filler by ultra- and nanodisperse additives). — C. 163—167.

Paccmompeno enusinue noru@ynkyuonaibHol 006a6éKu Ha 0CHO8e OUCNEPCUU MHO2OCIOUHBIX YenepoOnbix nanompyoox (MYHT)
6 couemanuu ¢ muxpokpemuesemom (MK-85) 6 xauecmee moouguxamopa npu npouzsoocmee uz0enuil u3 SUnCoyemMeHmHo-
nyyyoaanoeozco escyujeo (I'LIIB) ¢ 3anoinumenem u3 6CHYYeHHO20 NEPAUMOBO20 necKd. DUBUKO-XUMUYECKUe UCCIe008aHUSA NOKA-
3anu ee moouguyupyrowue ceoticmea Ha cmpykmypy I'LITIB, umo no3eoauno yayyuiums npOYHOCMHbIE XAPAKMEPUCMUKY Je2KO20
bemona. IIposedenHvie UCCIe008aHUS PUIUKO-MEXAHUUECKUX NOKA3amenell 1e2K020 OemoHa NOKA3ANU 3A6UCUMOCHTb €20 C8OCME
om cooepIHCcanis UCNOAbL3YEMbIX YIbMPA- U HAHOOUCNEPCHBIX 000ABOK.

The paper describes the influence of the polyfunctional additive based on the dispersion of multi-walled carbon nanotubes
(MWCNTs) in combination with silica fume (NS-85) as a modifier in the manufacture of gypsum cement pozzolanic binder (GCPB)
with aggregate of expanded perlite sand. Physical chemical studies have revealed its modifying influence on the GCPB structure,
thus improving the strength characteristics of lightweight concrete. The carried out research of physical and mechanical properties
of lightweight concrete showed the dependence of its properties on composition of applied ultra- and nanodisperse additives.

KiroueBble ci10Ba: nosuyHKIMOHAIbHAS 100aBKa, MHOIOCIOWHBIC YIIIEPOJHbIE HAHOTPYOKH, AMCIEPCHS, TMIICOLEMEHTHO-
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perlite, lightweight concrete, silica fume, microstructure.

YJK 536.2.083

O. E. Kapaxynos, crapumii npenogasateib kapeaps «®Pusuka n onrorexuukay, k[ TY umenn M. T. Kanammnukosa (O. E.
Karakulov, Senior Lecturer, Kalashnikov ISTU)

C. B. By3unos, xaunuaat GpU3NKO-MaTeMaTHYECKUX HAyK, JOICHT Kadenpsl «Dusnka u onrorexaukay, k[ TY umernn M. T.
Kanamaukosa (S. V. Buzilov, PhD (Physics and Mathematics), Kalashnikov ISTU)

AHAJIN3 TIOIPEIIHOCTEN IIPU M3MEPEHUN KOBOOULIMEHTA TEMIIEPATYPOIIPOBOJHOCTH CIIJIABOB
UMITYJIBCHBIM METO/IOM (Analysis of Errors When Measuring the Heat Diffusivity Coefficient of Alloys by Pulse
Method). — C. 168-171.

B pabome npogeden ananuz memoouueckux nozspeutHocmeti npu uzMepenuu memnepamyponpoeooHoCmu Cniaeo8 UMNYibCHbIM
MemoooM, ONUCAHA IKCHEPUMEHMANbHASL YCIMAHOBKA Ol USMEPEHUs KOdQuyuenma memnepamyponposooHoCu 06pasyos pas-
JUYHOU PopMbL.



The paper presents the analysis of systematic errors when measuring the heat diffusivity of alloys by pulse method. Experimental
stand for measuring the heat diffusivity coefficient for samples of various shape is also described.

KiioueBblie €l10Ba: METOIMYECKHE MOTPEIIHOCTH, KO3DPUIMEHT TEMIICPaTypONPOBOJHOCTH, HMITYJIbCHBIA METOJ, IKCIEpPH-
MEHTAJIbHAsI YCTAHOBKA.
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BJIMSIHUE HAHOMOJN®UITUPOBAHHOT O CYIIEPTIIIACTU®UKATOPA COMPONOPLAST HA TIOABMXHOCTH
BETOHHOM CMECH (Influence of nano-modified COMPONOPLAST additive on protective properties of concrete with
respect to steel reinforcement). — C. 172-175.

B cmamve paccmampusaemes nracmuguyupyrowas Hanomoouguyuposannas 006aska 6 6emon Ha 0CHO8e AUSHOCYIbHOHAMA.
Onucvigaiomes ucnvimanus OemoHnvix cmecell ¢ 0obaskou u 6e3 nee. Ilpugedenvl pesynvmamel UCnbIManuii OeMoHHbIX cMecell ¢
npumereruem 0odaexu Componoplast ¢ yenvio 8visAneHUs ee NIACTMUPUYUPYIOWUX U B0OOPEOVYUPYIOWUX CEOLICTNE.

The article discusses the additive to concrete on the basis of lignosulphonate. Electrochemical corrosion tests with and without
the additive are described. Their results are given. The effect of additives on protective properties of concrete with respect to the
steel reinforcement is revealed.
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CTPOUTEJIbHBIE MATEPHUAJIBI HA OCHOBE MOJIOTOI'O BOS KHUPIIMYHON KJIAJKA C HAHOMOIU®ULIU-
PYIOLIEI JOBABKOI1 HA OCHOBE METAKAOJIMHA 1 D®UPA TIOJIUKAPEOKCHUJIATA (Building materials based on
brick scrap with nanomodifying additive based on metakaolin and polycarboxylate ether). — C. 176—178.

Hccnedosanue no ucnonb308anuio MOIOMO20 KUPRUYHO20 005 05l NOJYYEHUs HOBbIX CIPOUMENbHbIX MAMEPUATIO8 HA OCHOBE
YEMEHMHBIX BANCYUX U O0DABKAMU 6bICOKOAKMUBHO20 MEMAKAONUHA C HACMUYaMu HAHOPASMEPHO20 YPOSBHA U 000AsKU
ETHACRYL.

The paper presents the research on application of milled brick scrap to obtain new construction materials based on cement bind-
ing agents and metakaolin additives with nanoparticles and Ethacryl additives.
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