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TEST GENERATION FOR INPUT CIRCUIT FPGA DIAGNOSIS

Avramenko Darya G., Danilova Ekaterina U.
Perm State Universityl,5, Bukireva st.Perm,61499Q RussiaAvramenkoDasha@yandex.ru

This work s devoted to the development of a test generator for testing algorithms for diagnosing
circuit of FPGA inputs.There are many algorithms for diagnosing FP@alsires To debug them

and determine the effectiveness of their work, they should be té3tettype of testing is to
determine how effective diagnostic sequences were constructed by the algorithm for a particular test.
Such testing requires a lot of different tegts simplify thegeneratiorof such tests, an algorithm

was developed thairodues test sets by specified parameteérbe article gives the rules for the
formation of the test function and a description of this algorithm, examples of work and general
conclusions about the efficiency of the generator.

Keywords FPGA diagnosistest geneator, input circuit FPGA
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ENRICHING DATA BY TECHNICAL INDICATOR S FOR THE FINANCIAL TIME
SERIES FORECASTING BY MACHINE LEARNING METHODS

Avximovich Dmitrij V

National Research Univaity Higher School of Economics, 38tudencheskaya sBerm, 614070
RussiadxI95@mail.ru

The paper discusses data enrichment mathematical meblyoEhnical analysis indicators for
applying machindearning methods to predict the financial time sefidure valuesA combination

of moving averages, Bollinger bands, moving average oscillators are used as mathematical methods
of data enrichment. The indicators are the signals accepted in the technical analysis adéappli
relation to the abovésted mathematical methods. Gradient boosting and linear regression are used
as machindearning methods for predicting financial time series. To compare the forecastirics

based on enriched data with indicators, the results of forecasting without ndicgtars are also
presented. The foredamccuracy is increased by 3.41% relative to the data without indicators (using
the same forecasting methoda)so in the work proposed methods for improving the quality of

data that can increase the accuracy efftinecast

Keywords: data enrichment, technical analysis indicators, financial time series, time series
prediction,machinelearningmethods.
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ONTOLOGY -BASED IOT RULE EDITOR MODELING

Ageeva Diana U.

National Research Universityigher School of Economics, 38fudencheskaya sBerm, 614070
Russiadianaageev@8@mail.ru

NRU HSE Perm has launched a project to develop an office using psogrdnternet of things
(IoT) technologiesScenarios based on rulase he basis ouch officesTherefore,it is important
to design a rule editor fdhe loT platform. This paper describes the ontgltgsed method for
modeling the loTrule editor.NRU HSE Permsmart officeis an object to studyOntology is a
subject to studyThe article describes clasées h i e r arelatibnghipsahetdieen its objects
Moreover, itpresents functional requirements tbe ruleeditor, whichare based on developed
ontology.In conclusionthere are somiirtherapplications for developed ontolagy

Keywords ontologybasedmodeling Internet of Things smart office cyberphysical system,
scenariosrule editor
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APPLICATION OF THE M ETHOD OF AVERAGING F OR OPTIMAL CONTROL O F
ROTATION OF AN AXISY MMETRIC SOLID BODY

Agibalova Olga S., Strelkova .Nina A.
Perm State University, 15, Bukireva st., Perm, 614990, Russiasa@gg@yandex.ru

Two problems of deceleration of the Equatorial component of the angular velocity of an
axisymmetric solid body under given control constraints are considered. It is assumed that the axial
component of the angular velocity is a given function of time, anddh#ol of the change in the
Equatorial component of the angular velocity is carried out by means of one or two fixed in the axes
of the engines connected to the body. The optimality criterion is the minimization of energy costs.
Using the principle of masnum HP Pontryagin and averaging method optimal control in the form

of synthesis, angular velocities, minimum values of the functional energy costs are determined.
Various modes of realization of managements are considered. Conditions when the solhigon of
considered problems does not exist are specified.

Keywords: optimal control; rotation of @olid body; low energy costs; the Pontryagin maximum
principle.
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BRIEF JUSTIFICATION OF THE COROLLARY OF THE PRO BABILITY ADDITION
THEOREM

Akulinin Denis S, Shaptsev Valeriy A.

Tyumen State University, 10. Sekova St., Tyumen, 625003, Russia,
akulinin.denisYouTube@mail.ru

In the proposed report, the classical scheme for deriving an expressithe forobability of the

sum of three joint eventsasreplaced by a simplified one. Usually: the sum of these 3 events is
represented as the sum of 7 incompatible events (subsets of the set A + BnexC)a
generalization of the 3rd axiom about of thdgliion of 2 incompatible events on 7 incompatible
events; then the corresponding transformations and bringing similar. In the article, the scheme of
the formula proof for the probability of the 3 joint events sum is the followihbasbased on the

useof the third axiom of probability theory, the formula for the difference of probabilities and the
main theorem under consideration (for 2 events). Such proof formdutrio be more obvious to
students and requires a significantly smaller number ofretio

Keywords: probability addition theorem, its consequence for three events, joint events, the third
axiom of probability theory, the difference of probabilities.
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ROLE AND PLACE OF COORDINATION OF THE RISK MANAGEMENT POLICY
IN CASE OF COLLEGIAL MA NAGEMENT BODY

Alekseev Alexander O.

Perm National Resgch Polytechnic Universif)komsomolsky Av29, Perm,Russia614000Q
aleksee@cems.pstu.ru

The management organization body may consist of the few decision makers. It makesyéoess
coordination of their opinions including case of development a risk management policy. The
approach to the coordination a risk matrix is illustrated. The risk matrix is describing responses to
the effects on risks in all possible combinations sif factors: the likelihood of the risk event (risk
probability) and amount of risk (consequences in case of its event occurrence). In order to exclude
the situation of manipulation by any member of the collegial body (decision makers), it is proposed
to ue a matrix anonymous generalized median scheme for coordination, because median scheme
belongs to the class of nananipulated planning mechanisms.

Keywords: risk-management, management organization badgydination of interestsstrategy
proof mechanism
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ELECTRIC MOTOR MANAG EMENT SYSTEM SOFTWAR E DEVELOPMENT BASED
ON THE INTERNET OF T HINGS TECHNOLOGIES

AntonenkAnastasiiaR., Kychkin Aleksey V.

National Researcbiniversity Higher School of Economic37g Boulevard Gagarinat., Perm
6106Q Russig arantonenko@edu.hse.ru

The solutim of software development task for actuator management system basetiraiogies

of the Internet of Things is describeBunctions and features of tH&@C motor are described,
performance of the object is demonstthwith use of the cloud platform of the Internet of Things

The overall time diagram of control algorithm with an explanation is givetes&ription of the use

case of the object is given, and the variety of applicability of the developed software is
demonstrated. The findings of the research, results of development and ways to increase the
functions of the system were outlined. A photo of preproduction model is given and components
which was used in development process are listed. Management systesedsoln Arduino Uno
controller, which is a board of electronic components mounted on it under control of ATmega328
microcontroller. Communication with server is provided using d&iwimodem. Research done
within priority direction development of sciencerPsm c ampus of HSE AResear
met hods in cyberphysical systemso.
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Procedure Tformli. MatrInMass(S:string; procedure Variant(m,l:integer; MATR :mas);
var m,n:integer,; var MATR mas); vari,j.p.z:integer; ind:mas1;
vari.j.k:integer; begin
begin z:=0;
i=1:k=1:5:=1; for i:=1 to m-1 do for j:=i to m-1 do
while i<=length(s) do if matr[i,j]=1 then
begin begin
if s[i]==';' then begin matr[k.j]:=strtoint(s[i]); z:=z+1;ind[z,1]:=i; ind[z,2]:=;
1=j+1;end end;
else begin n:=j;j:=1:k:=k+1; end; forp=ltozdo Combin(m.n.z.p.l.ind MAT
i=it+1; end;
end;
m:=k-1;n:=n-1
end:
Q) B)
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MODELING THE BASIS O F HOMODESMIC REACTIO NSFOR THERMOCHEMICAL
ANALYSIS OF ENERGY OF CHEMICAL COMPOUN DS

Akhmetyanova Albina I.
Bashkir State University, 3Zaki Validi st, Ufa, 450076, Russiaj-albina@mail.ru

This paper describes software for constructing a basis for homodemic reactions (GDR), which
allows one to implement homodemic approach in order to calculate the thermodynamic
parameters of cyclic chemical compounds. For the GDR, a set of the following balances is
performedd material, bond, isogyric, group, and energy balance. The program generates a
complete set ofndependent homodesmic reactions for the compound under study and calculates the
formation enthalpies for it. The paper presents the main stages of building a program that
implements an algorithm for determining the basis of the GDR for organic compounts A
moment, calculations of the enthalpies of formation for the test set of chemical compounds of
various classes have been carried out. For clarity, the developed algorithm in this paper provides an
example of determining the basis of homodesmic rezfior the methylenecyclobutane molecule.

Keywords: graph, adjacency matrix, basis of homodemic reactions, formation enthalpy,
methylenecyclobutane.
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TWO-STEPMETHOD OF OPTIMIZATION OF CONSTRUCTION STRUCTURES

BekmansuroWarat R., Boyarshinovdrina N.

Perm National Research Polytechnic University, Komsomolsky Av. 29, Perm, Russia, 614000,
bekmansurov@list.ru

As part of the work, a methodology was developed for solving optimization problems in two stages:
topological and parametric optimization. Topolaji optimization was carried out using the
package SolidThinking Inspire. The parametric optimization stage was performed in Solidworks
and Ansys Mechanical APDL packages with additional writing of the N&ltkd method code.

To test the developed programf the NelderfMead method, a model optimization problem was
solved in theAnsys Mechanical APDL packagdhe developed technique is applied to the
optimization of a given building structure.

Keywords: topological and parametric optimization, Nelslerad nethod, beam construction.
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THE JAMMING OF THE K-MERES OF DIFFERENT FORM ON THE SQARE LATT ICE

Bokov Kirill A., Buzmakova Mariya M.
Perm State University, 15, Bukireva st., Perm, 614990, Russia, cyrilevel@rambler.ru

In the present work the mathematical and computer model of the jamming ofntleee& of
different form on the square lattice am@posed and investigatektmer isk neighboring occupied
nodes in the horizontal or vertical directidameres are uniformly distributed on the lattice. Two
cases are considered: in the fksheres are linear, in the secdndonlinear, that is, theyan have
curves at the edges and in the middteneres cannot overlap. The horizontal and vertical
orientations ofk-meres are equally probable. Periodic boundary conditions are used in the
simulation. The coordinates of the beginning of thener and itsorientation are randomly
generated numbers. The values of the jamming threshold for different values of thekieragth

and the proportion of nelinear k-meres are obtained. The results for the first case coincide with
the results of other researchels tesults for the second case are new and original.

Keywords: the mathematical and computer modeling, the jamming;rter k
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E-LEARNING COURSE DESIGN: FROM THEORY TO PRA CTICE

Bondarenko Anna S.

National Research Universityigther School of Economics, 38fudencheskaya st., Perm, 614070,

Russiaannpostanogova@yandex.ru

This article shows the results die analysis of 4earning course for compliance with design
requirements. The purpose of the analysis is to identify how theoretical knownetthgedesign of

the ecourse can be used in practiceeviRewed course introduces employees to the new prodficts

the company, which they will later need to sell. It is an interactive presentation and taken from the
website of a large company for the development of software for online learning. The article
illustrates the intersection of the requirementsifstructional and UXdesign The result of the

work is alist of requirements that can help in the design and testing of-tberse. During the
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course analysis, there were prerequisites for the use of General principles-dgsidK in the
subsequent develomnt of electronic courses.

Keywords: ecourse design, instructional design, usability, user interface, formation of the
requirements, interface design.
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LINGO -DIDACTIC ASPEC TS OF EXISTING CHATB OTS APPLICATION IN F OREIGN
LANGUAGE TEACHING

Baldina Natalia V., Bortnikov Ruslan (Reisakhovich Anna DRedozubva Daria S
Perm State University, 15, Bukireva st., Perm, 614990, Ris$gs#m2017@gmail.com

This article is devoted to the analysis of international scientific papers describingrisnot
chatbots application in foreign languages teaching. L-tidactic aspects of existing chatbots
application in teaching of foreign languages are identified and outlined. Various classifications of
chatbots are provided and analyzed. The types atboks are evaluated and assessed according to
modern educational requirements of comprehensive school eduddssibilities and limitations

of chatbots implementation in teaching foreign languages in schools are described

Keywords: foreign languageCIT, chat bot, dialogue imitation, language barrier.

63



uvrs 681.785. 6

Redw[ (rflorRrRr OfRUImtfIuvrRYyrusge[1JTruvlr {
VIJCctrRYOGARS UV L g studdAJt ut RR

I ByS o0 W' w 1 &B3dlsted j o dzO

1 jtediMS d2 dOydodzOdz! dzf 2 dMmmdzy Hiso Ols j dz! 0BPS, d 2¢ tetfdds dzd Is
s 5 d3fn ts d3ts dae . fny, Ssof@@fu@gmail.com

[ it fsdvtedLOydedds? twjddjChsdjlstedd §tjHdOL
fsdtedL Oyddzde = @ OOdjstese, ©OMYtej HJ dzj dedz” =

s~ tcOdzd dzdj i3 fsdzV tedL Oy d dB3tsy gats Is BIsdiais Iy O tc @ dp Jz IsiAlz QUGB
f sdz¥ tod L @3isdhtisdzdaty Hd My fisfdef od L Oyd sdzdfr ih-f O @ gaglelf &
(gMSdzs ygdlsj dz dats H v O dzd ustOlsds@sdfdaaf sz jo lisigts € dgPB s H d €
COMY o H jHefj AmiAkEjds 6O o Gflsdyj S Sdsto fezf Gedej o b 6 O c
Bj IS sHEEE ) ts agkfjfifflsds L 5o O GedzdsLicss {f tpttsizts ¢ dt@ St dZs e
o 5oz SMEDS. | sy deder | o j W dzj ChsEOBdE §ECOLT 9 0¥ s
Bdjddw o ®BjfMlsj MtsjHddsj ded™ OdzdL BisEAsE deizs ts5 C df 5 ISt
st fesdmisHdls Hj { st d s g ddg dsfizzQuddigy o d § sH
fsdvtedL OtsteO € J&fkzd mMdskz PEKHE)Q) NE Gz 2t t
fsOdzatso dlsw  ff sydzothido Al szBis dgyj Stdzytse & 6] H

zdzd o J to ) Qodsfdz=i Ifjdetse 5 Y Isd i PGB B R3S Bists] 5 16l®!
sk yjo'j Mese0: wjiWdjSksdjsedy, OddLsstsyd j
] W dzj C lhef Bl ste, HdAddzO HjfsdvtedL Oydd dJL dkyj dzg

VMS e dgdetsy tOLodlsdj dOESd, IjrddStd d dra ftc
ftedotsHdl ¢ Istsdilkz, yfytse jfie" § @aniso tBo @dadijs i3 Isqd ud MS
CodiRf sdzgj delstseo MlsOdeso dlsmw ofj BBdzjj oBMmistcj B s Odade

J Yyofmlsdesls d , ftedBtster dgmf sdz’ L zs h dj ddzls j toW
o' MsCsCOyYjMlse j degdetsdz stf.Isd gOfS sifstc O HdiAsS dzj o [ BOL dz
dMf sdzvL @ dediL slstetstf detsj o 5 dzts  dzts . [dzs MY sftse dzts
RO tew y j dedztsfylsd  dzj Slsteduj MS et fsdv §wOCldyj MS
ltoddeydtf d Odzr dzOW fn j B3O OCtsets otsdzsC dzO fftoj Hils Qo dz
BstosMd dzd C OB delgs sH @6l C ez MjteHyjoddzgj dmMCEkzmMmise j dedzlz
fted wOMftesMmisteOdzj dadd dL dzkyj dedv 5 otdzso sHEZ fts

Ei tsyS 59,0019

64



3aLI.lMTHOE nonuMmepHoe NokKpbIThe

OnTnyeckas obonoyka

Harpyxatowuin cTepxeHb 1 ®
O OnTtuyeckas cepalesnHa o

Harpyxatowuin cTepxkeHb 2
-

t dindztdS o dzd L Slstetsf dzesy Sflduj Mt otdsSds Isdfo
[ jlstsHT | Cslstster § mMkh jMmlseo ks Is dzOd L M e 5B az) dzde
ftejHftedwisdw R, f 9 o ysjdaiaEs dzd dzgdiis Mshmissw ddj Ists
fsdzvtedL Oydsdzdesets §f OO ste©® tsBteOL yO. R ME dzt yj dzd
sflduj NSt OdZO®IA OEBEBGLHdc BO&NY f(sLotdY jls &
LdzOyjded. [HdzOCE ofmdzjHMmlsod) dzj CclsBERY sjndsts j dz
fsMmisOe ddasj gl Y BEEG) BScteOddyud dzdj Yt Hdzd dzj
LdzOyjdedj ,®© BEB®C Y] Cdg) sBrtsH @IsMIs! o HEH tsdzded s dz' dz
{ Mdzs o dygg iz! o ' f Hak®p @B S 180 dzw dzO ¢ tc IO dz dishpOtsids OB 6
ddzmstelzgj dzls © H dzf s dMftdafjLHO e t<Eddy &  § Ot Odsj stetse O dzg
o BdzBE jsidz sEeteOdzd yj dedw 5 Hdzddzy dL o3 ted ded W
[jtsH fsdvtedL Oyddadzas? tjWdjChsdgjlstedd § Lo tsd
OC v fe L Oyd s dzdzs 2 1 Cridf GNEDidig dsfifds € O SORAs j e L 2 j Is
Holzdzz uj § toj detscBdzj dzad v : o3 H dzj dzdzts]d teg H EZOM Ot ts2 ). f dsaids
Mojdj LCMijdd)dsd §sdvicdl OWdstdzd S )] Ot 1O
ftoj Hdztsy j dedfetsd B O dztB | tets Y tsolststejdedd + SMEY sq ugj s B¢
df bd Mdzse s tc PREEJOSHE S dgSIsE @z yj dzde’ &5 sz tedL Ols st
RLBjtjdedY fsqLosHdddmn' o HeokR tixd®kOR: e
fsdvtcdL Ostesds B CLtydsdy fiftson. e Ok 0 d 45
) tod fsdshd HokR L CMmYjteddj dsOdz dzs ff tsdzlz yj dzdz’ R
©COL desflsd dF d&zOC dzsdzO) fil: dMysdz L 5o Oded j &5 ¥ tste dglz dzr

Dal
1

h=—In(2&0 ©)* (1)

2L
BN dzts ftsdzzyd dets tOMmftej Hj dzj dzd J dm¢ si3s 2 9 J dzd
fteJ HMis Oo dgl dgdztelzk j dzB .

65



D N

NMEKTOM
8000 \
— — [TopRDH3ATO) — - - -

{ difndet28e = § O B ssHJCd dL &) te] d@tc Qiifjftecq H | dzj dedsts G s

16
" o
2,14 /
-
§12 /
%
£10
o
: /
¢ 8 A
£ [\, I
26
=
: [\ l
£4
: aR !
: \ﬂ—rl"/\"‘/- w
0 LI |
200 300 400 500 600 700 800 900
,ﬂ,ﬂHHa ONTHUYECKOro BONOKHa, M

t dindzt8St Ot toj H j dzj dzchdl OuedR@yjsded® f 5 H dzd dzj OdedL Slstetst dats & 1

l HOd dzgj 2" jd3 MlsOeaddzOM* L OHOYO o jtedWdscOydd
ftoj Hdzisy j datas X figfjmdsjH HsB Qo dls! dLtslstesfdatsj filsdyjf

1.Csapka nog 0

9 0
2.Ceapka nopn 45
[ '

1EKTO
8000

tdkdslj B0 ojtedWdCOydd RBjbtsHdcd ¢l GrOHBFEELoOmy tej H

I smMétsdzr S22 9 HOddzsd3 oadH] GfIlduiMEiBets otdzsC dz

1IsO tMmtsB j dzdesfyls fsts L @28 Bzdzeiz@ O Isg d L 20 dz! (telgf ¥ tz§lz& 6 5 G 68

HyftsdviedL Oyds Fbodz yziddtetso() 704 fyddz' dzr J f sdzv tod
ftoeslswy jdzedd dL sty dats €ltR 50y @fjldsCtc@ o) s dzs € dzO@ ( 750

AN

66



35

N
w

N
(=]

15

MHTeHCMBHOCTL 06paTHO-pacceAHHOro
csera, ab

10
] 200 400 600 800 1000 1200 1400

ANuHa ONTUYECKOro BONOKHA, M

{ qndzsS )} s ed L Oyd s dzdzO"  te W dzj T Gda OO disk s IodswE O &g s d
1] Odgn O, ®EL EOOEY dzsj il SMFRE.] o tsdtsS dts

[ dmOdadzr j or hj tcj L zdz SOIsT fsCOL T 908 ls H
dmfsdz Lk B2 BibsHdSd, O IsOC y PK-8DAS Pty Kinpticd & s,
OB SISO Is o (e j wkdzs ¥ Pdzdztf Byt defig ls Oyl jisdizdalz” 2 .

[ Odzdz" | , fsdzyjdedzr §| © ~StHj diMmdzj Htse Oded v, ]
tcOMf toj HY dzj dedzr § L dz2Oyj dedw GHdSets dL fsdzvtedL Oydt
dmf sdz L soaOdzdy kL SCBMIjydodzdy JichirOgefse 5 dadzs s Bz 56
Hdzddzy L3 W j 3" = BBLOL ytse .

] HOdz! dzj 2h Jd3 f dzOdzedtelzj Isfpw  f tetse § fhidf O tc Gty I tiz@ to |
LOoasHMCdr BKOL Yyor wflsdyjmMitets ozt dzO Isdf O
YyJ dzj MotsBtcOL desisd otdrjdHStalj ddd® fHiFdetos HAfildso j . U OC y
dmmdzj His9 Odzd | BB3J stsH A3 fsdzv tedL Oyd s dadzts 2 tod W dzj
f OOz steso d tj OdzdL Oyd v -Arfdfd@tg Qddrptsin szt fipls tdf metshpldcoO
dzj f sftcj HMise j dzdzts dzO tfatfistEfgl fip SscH AN IsSo t§ d3 to tisddgtsdIdstEipdzts

bolsstc 9" Oy Ojls BEZOECSH OtedetsMis! MislstelzH dzd ¢ O3 dzC
COWJHEr tBh j2 WdLds¢d 11 RrRIUL.

ldedzdsetOWdyd MEd2 Mfdmse
1. Lefevre H.CThe FiberOptic Gyroscope. Artech House Optoeteanics Library, 1993.
2. (tesdz Wdz [ .S d2? [finfisdOBe dzOdzsls j m dzsdzse dd Odzd L tslis
odzsC sdzdzr = B@L4 ssotsHiS [/
3. 3 tcddtson s ZtoH H dzal s sdzMmis Odzlod dptfes sy j dzGfjOtc D B3 pls tc O
fMtsn tc Odef stshdgvds d 5 @ ig d 1 jo Mslisdz @ in dzte Ofzdz’ = f sdzv ted L Oy
o] Wdzj Clsizicld @daDv W SIR@4ZNS Dig . 11917

67



RESEARCH ANISOTROPIC OPTICAL FIBERS WITH THE POLARIZATION
REFLECTOMETRY METHOD

Bochkova Sofya. D.

Perm National Research Polytechnic Univerdftyynsomolsky Av. 29, Perm, Russgi,4000,
sooyfar@gmail.com

The polarzation reflectometry method is designed to determine the values of polarization
parameters distributed along the length of the polarizatiamtaining optical fiber. These
parameters include birefringence, polarizatade dispersion, polarization bed¢sngth and h
parameter (exclusively for anisotropic fibers). The paper analyzes the method of measuring the
distributed khparameter in the Panda type optical fiber. The verification of this technique for this
anisotropic fibers and isotropic fibers SMB used simultaneously in one experiment is done.The
obtained reflectograms show strong polarization beats at the connection of anisotropic and isotropic
optical fibers. This means that the radiation is under depolarization process. Due to the fact that
whenthe polarizer is connected to the pulsed optical reflectomete80PK, this device becomes
polarizationsensitive. In the end the we suppose that universality of the pulsed optical reflectometer
PK-8000 takes a place.

Keywords: reflectometry, polarizatiemaintaining fibers, polarization reflectometerp&irameter,
radiation depolatization length
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COMPREHENSIVE ASSESSMENT STRENGTH PROPERTIES OF METAL
FUNCTIONAL MATERIAL ON THE BASIS ANALYSI S OF PARAMETERS GRAIN
K PHASE STRUCTURE AND MICRODAMAGE

BoyarshinovDmitriy A., GitmanMikhail B., Batin Sergey E.

PermNational Research PolytechnicUniversifomsomolsky Av29, Perm,Russia614990,
houstorr07 @mail.ru

The relationship between the parameters ¢phase struire, as well as micdamage, and
strength properties of metal functional materials is investigdibed. method of determining the
strength properties based on the analysis of the parameters of the microstructure of the functional
material is described, bad on the use of elements of the theory of fuzzy $ats.method is used

to determine the hardness based on the analysis of the parameters of tpeagaistructure of the
material.Further this method is used to determine the fatigue resistanakdraiee analysis of the
parameters of the microdamage structure of the matéish the method of determining the
minimum number of source experiments are needed to evaluate the strength characteristics with a
given accuracy is described. And the metbbdetermining the minimum number of parameters of

the microstructure and microdamage the most significant effect on the investigated strength
characteristics of metallic functional materials is descridedoftware package was created to
implement the eveloped methodology.

Keywords:fuzzy set theorymicrostructurefunctional materialsmicrodamage
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ROTORNODYNAMIC ANALY SIS OF AXIAL MULTIPH ASE PUMP

BryukhovaKseniya § Peshcherenk&ergej N

Perm National Research Polytechnic University, 29 KomsomolskyPerm, 614000, Russia,
K.bryuxova@list.ru

In modern technology of oil production, the combustion of associated petroleum gas at wells is
prohibited. Therefore, the gas is pumped to collection points.-sfiged compressors cannot be
used for pumping, a$hé gas contains liquid droplets that destroy its blades. The technology of
pumping gadiquid mixture using blade multiphase pumps of large size with an increased
frequency of rotation of the shaft is attractive. However, such pumps have a large rotosanass
with the slightest imbalance and increased rotational speed there is a risk of vibrations limiting their
life. Therefore, at present, multiphase vane pumps are used to a limited extent. The purpose of this
work is to identify the main factors that danine the vibration, using the example of a rapittase

pump 7a envelope at a frequency of rotation of the shaft in the range e6G000pm.

Keywords: modal analysis, ANSYS, apdl, bearing, multiphase pump, finite element method,
vibration, natural fregencies.
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NUMERICAL SIMULATION OF OIL S EEPAGE IN POROUS OIL RESERVOIR WITH
FRACTURES

Bublik Sergey ASemin Mikhail A

Mining Institute of The Ural Branch of the Russian Academy of Scie@8es, Sibirskaya st.,
Perm,614007, Russiaseregabublik@mail.ru

The problem of diseepage in fracturgaorous oil reservoir is considered. We model tile
bearing reservoiasan annular sector with heterogeneity in the form of adweensional fracture.
The cause of theil flow is the pressure difference at the two boundarieshefdbmain For
discretization of the computational domaimangular finite elements aresed with thickening near
thefracture The pressure field obtained from the solution ofdiffeision equaion, and the velocity
field derived from the Dardy taw. The solution of thaliffusion equatiorcarried out numerically

using the finite element method. Next, the oil saturation calculated based on the solution of the non

stationary advectiodiffusion equation using the obtained velocity field. The solutionthef
advectiondiffusion equatiorobtained using the finite volume methd&bmparative analysis of the
influence of the number of fractures on the oil mass flow rate with time is conducted.

Keywor ds: fractured por ou oilproducti@n, nurbegicalanpdeling,| a w,

finite element method, finite volume method
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ROBOT DEVELOPMENT FOR THE P LATFORM VEXA

Bushuev Dmitri A., Alyabieva Valentina G.

Perm State University, 15, Bukireva st., Perm, 614990, Russia, bushic95@gmail.com

The article is devoted to the development of the digital platform VeXA to automate export
transactns. To date, a search engine robot has been developed in the platform's local environment
and brought to implementation. The created robot meets the following functional requirements: it
searches for contractors, performs authentication, registratioarnsaction partners, prepares and
stores materials and transaction results in the blockchain.irst stage, the requirements for the
platform were formulated and its concepts were developeel web application contains the server

part and the user interface.

Keywords: digital platform, search engine robot, blockchain, web application, backend, user
interface
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TASK OF CYCLE COUNTI NG IN THE GRAPHS OF ROTATIONS

Byzov Viktor A
Vyatka State University, 36, Moskovskaya st., Kirov, 610000, Rudsyapov@yandex.ru

This artide describes one special transformation of combinatorial interpretations of Catalan
numbers, which represents a rapidly complicating combinatorial dynamical system, wherein the
interpretation size is increasing. This dynamical system is inversible; fgrrial by its nature a
largescale repositioning. However, its cyclic structure is so complicated so that its direct study is
fraught with outstanding technical chall enges
with one another. As an ahnative to this approach, the sequence of progressive approximations
can be taken: the class of special orgraphs h
graphs of l evel rotationo. The nodemlvenpthe t he
abovementioned issue. The potential efficiency of the approach is defined by the fact that the cyclic
structure of the repositioning is the projective limit for this class of graphs. In this paper, the
combinatorial analysis of oriented cyclegjich are, in their turn, the projections of transformation
orbits, are investigated.

Keywords plane trees Donaghey's transformation, graph of rotatiogenerating function
enumeration of cycle
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DEVELOPMENT OF METRI CS FOR COMPARING SCIENTIFIC TEXT STYLIST IC
CHARACTERISTICS

Gorbunova Matriia A.

National Research University Higher School of Economics, 38, Studencheskaya st., Perm, 614070,
Russiagorbunoval23@inbox.ru

Article describes development process of model for comparing scientific texts stylistic
characteristis. During work, the existing systems of reviewing of the text regarding existence of a
possibility of comparison of stylistic characteristics of texts were analysed. The analysis of standard
problems of identification of style allowed revealing the mostrofpplied methods of comparison

of numerical characteristics of texts. The model according to which the specified special case of a
problem of identification of style is solved is presented in the text of work. The model has been
created from several cqronents, such as method of text information representation, method of
these models comparison and way of text stylistic characteristics representation and tested on a trial
data set. Metrics for comparing texts stylistic characteristichearsed for pagr quality controin
education and at linguistic researches.

Keywords: text stylistic characteristics, text comparing, vector space model, stylistic markers,
scientific text
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Standards and specifications are widely used in industry to define requirdoreptsducts and
business processemnsure interoperability, safety and quality, so riren question is howbest to

apply themin the process of own produeti? Standards play a special role in smart manufacturing,
since the documentsas the documents contain crasferencesto other standards and
specifications, explaining the same area of knowledge, together forming a network of interrelated
standards.One of the problems at the moment is the inability to effectively use the existing
standards base due to its weak structlites paper discusses the need to create a system
semantic search and content visualization of industry standards.

Keywords:industial standards, smart manufacturing, intelligent search.
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Flag = <initial value>;
for (i=0; i<n; i++)
if (condition1) Flag=< modified value>;
if (Flag)
{for (i=0; i<n; i++)
if (condition2) {action} }
for (i=0; i<n; i++)

{outputon display}
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FACETT TECHNOLOGIES IN THE PROCESS OF FORMATION OF PROFESSIONAL
AND PEDAGOGICAL COMP ETENCE OF INFORMATIC S TEACHERS

Grushevskii Sergey P., Dobrovolskaia Natalia U., Kharchenko Anna V.
Kuban State University, 149, Stavropolskay st., Krasnodar, 356p4@kubsu.ru

An integral part of professional and pedagogical competence is the design of the didactic support of
the educational process. The article proposes the use of facet technology to support this process on
the example of an informatics course. The technology allows you to develop large sets of training
tasks of various formats and levels of complexity. Theditmms of the problem are transformed

into a facet formula, the structure and examples of which are given in the article. The facet formula
is related to a generalized problsmlving schemed a formalized algorithm of some type.
Building a facet formulallows automation, which can provide teachers with an effective means of
computer didactics. The use of facet technology in the professional activity of informatics teachers
as a computer didactic technology allows not only to optimize the developmenb ime a ut hor
differentlevel tasks, but also to expand the informatics teaching methodology by means of
formalizing the task structure, which ensures the development of professional pedagogical
competence of information teachers.

Keywords. Professiongdedagogical competence, design tasks, facet technology, the facet formula
of the problem, a generalized scheme.
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FRAMEWORK REACT AS A N EFFECTIVE MODERN T OOL WEB DEVELOPMENT

DenisovaYulia A., ShestakoylexanderP.

Perm State Humanitarighedagogical Uniersity, 24, Sibirskayast, Perm,61499Q Russia,
denisov&@pspuru

Currently, web programming technologies are actively developing. We have reviewed one of the
most effective modern web development tools that can be used to create coropentésd user
interfaces using JavaScript. Frameworks have greatly changed the world of programming and have
become an integral part of the development process. The characteristic of the React framework, its
advantages and disadvantages, as well as the possibilitplafagion for the implementation and
creation of interactive user interfaces are considered. Discusses the core capability framework React
I components. The steps of creating an application in React are given.

Keywords:JavaScript, framework, React, webggramming
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DIFFERENTIAL DIAGNOS IS OF THE ENDOGENOUS INTOXICATION SYNDROME
IN CHILDREN

Deryusheva Anna UPermyakova Anna.V

E.A. Vagner IBrm State Medical University, 26, Petropavlovskaya st, Perm, Russia, 614000,
derucheva@mail.ru

The study presents the possibility of predicting the syndrome of endogenous intoxication which
develops withacute bacterial intestinal infectionsLeukocyte imlices of peripheral bloodn
inpatientchildren with acute intestinal infection were uséar the calculation. A complete blood
count was tan on admission to the hospitélen standard tests were performed to verify the
etiology of the disease (bacteriaviral). Leukocyte indices were comparéad both groupsand
significant differences in 2 times were obtained only for the nucleaxioflintoxication The data
obtained were used to construct a mathematical model using logistic regression. The farthela f
probability of bacterial @logy of intestinal infectiorand the corresponding values of the nuclear
index of intoxication are determined

Keywords: children, intestinal infections, leukocyte index.
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USING EMBEDDINGS AND TF-IDF COMBINAT ION FOR ANALYSIS OF TEXT
EFFICIENCY

Dzhemadinov Eskender R.

National Research University Higher School of Econonfi&sGagarina Boulevard®erm 61407Q
Russia, erdzhemadinov@gmail.com

This articledescribes generalization of embeddings and[DH for analyzing texts and evaluating
sematic constructions in the problem of binary classification of posts from social networks. Using
the above algorithms, their combinations and machine learning methods, predictive models are built
for ranking posts from social networks by descending aterodiss tousers In addition, the
effectiveness of these methods is compared.

Keywords: embeddings,-iflf, social networks, data analysis.
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TWO-STEPMETHOD OF OPTIMIZATION OF CONSTRUCTION STRUCTURES

Eksukowa Tatyana V.

Perm National Research Polytechnic University, Komsomolsky Av. 29, Perm, Russia, 614000,
felerro@mail.ru

A mathematical model of thermal drift of a fibeptic gyroscope caused by a thermoperode process,
including the influence of therme and elastieoptical effects,which was presented in the
framework of the work. A numerical study of the influence of ambient temperature on the fiber
optic circuit was caied out in several stages. At the first stage, the necessary computational
experiments on the threkmensional periodicity cell were carried out to find the thermoelastic
parameters of the fiber materials. In the second stage for finding the fieldsnpérature and
deformation in the fiber loop was placed incoherent quasistationary the problem of thermoelasticity
and after was determined a temperature drift of fdpic gyroscope. The numerical solution of the
problems was performed by the finite ralent method in the Ansys Mechanical APDL package,
and the results were processed in MATLAB.

Kewwords: fiberoptic gyroscope, thermodeformation drift, disjoint qestationary problem of
thermoelasticity.
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THE ELECTIVE COURSEGHISTORY OF MECHANICA L AND MATHEMATICAL
EDUCATION IN RUSSIAe

AnanyevaMilyaushaS,, Eremeeva Julia D.

Perm State HumanitarigPedagogical University, 245ibirskaya st.Perm,614990,Russia,
m-ananeva@yandex.ru

The elective courses addressed tstudents ophysics and mathematics tdttes. The program is
based orthe Federastate educational standard luifjher education bachelor's degre@016) in
the field oftraining 44.03.05.cPedagogical educatier(prdfile training). Matrematics atll times
was the basis ofatural science, and together withechanics was the Foundation tethncal
Sciences, the main tool ithe knowledge ofthe General laws ofhe universe. Mematical
methods were used daifferent times in the discoeries of mechanical scientists: LEuler
(1707 1783), JLagrangg(1736 1813), P-S. Laplace(1749 1827), SKovalevskayg1850 1891),
N. Zhukovsky (1847 1921) and others. Elective course will help understand the following
guestionshow did the historypf mechanichand mathematical educationRussia? What were the
scientific discoveries and whether sikedevelopments are relevanbimr time?

Keywords history, mathematics, mechanics, education
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ANALYSIS OF SOLUTIONS FOR AUTOMA TION OF THE BUSINESS PROCESS
OF THE ORGANIZATION OF METHODICAL WORK AT T HE UNIVERSITY

Zaharova Irinal.

National Research University HighBchool of Economics, 38, Studencheskaya st., Perm, 614070,
Russiajzaharova@hse.ru

The article provides an overview of solutions for automating the business process of methodical
work organization in the University. The reaohade solutions, such as -l@iversity,
TandemUniversity, GalaxyUniversity management are considered. Also describes the advantages
and disadvantages of implementing reatgde solutions. Further, it was concluded that these
solutions do not have a required functions. Then théamaof selfdevelopment of the local
information system with its subsequent integration into the corporate information systems of the
University is described. This solution is recognized as the most suitable fori HS&m. In
conclusion, the requirementor the developed information system are given.

Keywords methodical work, automation of business process, information manageystar
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MATHEMATICAL APPARAT US FOR KNOWLEDGE DISCOVERY
ABOUT PROCESSES

ZayakinViktor S.

National Research University Higher School of Economics, 38, Studencheskaya st., Perm, 614070,
Russiayszayakin@yandex.ru

The paper aims to develop an approach for discovering knowledge about processes in different
systems.The approach is badeon event types assignment to recorded evpatsitting the
application of various techniques to study processes. The concepts of event space and event series
using the apparatus of set theory are introduced. Indicators for the analysis of evebasedam

the frequency of events of certain types occurrence and the distribution of their instants in system
are definedBesides the applicationsof developedapparatusuchastime seriesspecificationfor
identification of regression dependencies olingsof Process Mining for process modelling are
represented. Additionallyhefeasibilityofg | o b a | processes anal ysi s us

Keywords: knowledge discoveriProcess Mining, process analysis, news analysis, clustering.
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G = (Im(0), Im(i1atejd™ . sCdm{@dedy wWEHWEL I, kO
dzj L OlstcB izl I8 sizs Mdes 2 H dabtisdc GR®QYH @ GO dz! dzts .
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dzj Bisdz M j LOHOdzdzs e s twWOHdEZEMO MsjHddzaj dad ¥ o )( stsd
ol j stsydets EZ§ stoW Hisfyg Wdadefs j O & jsdis ygs sB o OL 28 19 Odpdapts
ftsjnddwjlsmw ) L OHOdzde" o§ ¢ tsdeif@y A Isiagdfueely Hefmdsdyp @2v" dsm
toj N jlsydets kZfstewHtyj dedetsj Ctsdzr yts, GHJy dzj CBIstster
ZHOdzj dzdzr d3d BjQclg Qlelddsfde@stcr | OCG j dzls' Wiy daiydztsx@jdinfls = O
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[fdMOded] Odze tsted s BO
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d de¥ stc B pdpf O C Bgio fpts s sw dzd § ¢ dzHnd scdehE$,d @ to j H ts dzts i dz
d dzW¥ tstc 3@ agfpi3fslz dzd L fEaB Pztlzy dzed ] dJHm Gl ehbsoHqizy 2L dJ .

1 0 o9RtsH Odzcutists ddsteiflizj dif S HIPs Yy d Odz! dats2 =(Miyj ISH) ,9 wpdfiy
OClkdodzr n kL dzse 90 dz@uOezf y § W YKERBE dzd L Oy d d

zOG. 1y dzv jspCinsmissY dedvy HdR B § d yd§ dgld i dzezdziz dzg
Hdzw ofMmjnrn dzj OCIsdodz" » kL dizte 1f s W tstedzlz dzj , ftcj HMIsO

z06. 27 Ofesldsd gz f BOS Md B3O dz! dpsty MEOIsdetrj ME S Is dzc
d sdizz@afqd s tslIsC dzOH™ 9 Ot s .dzO dzj S BIststetsj o tej d3w

Z 06 . 130 Eflgd Oo j h j dedzzt 1] C dlistsHfidpizH | dep oz 5 MsMis s
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Z0OG. 4) 5o Bfistiefiydzy Hdzj J HJ 2 BfldotgdjL oRs da jofsH ®©tsdzr h j L d
sjd3 tojL zdzy s@B@L dzlf yizr sHdd3 Mtej Hdzd?2 | G dL R BOSC M
z 0c. 54 tc OColdfzth az@ 1§ JndedpiHjdz L dz@Gj dpd J3O ¢ i d®az) I i3
Is§ S2h d2 ®Bsdd dzls o o] dgjrdaqdd fdij digazll@ @ fsED iipatfds dzdz | o3
dBizzdzdL Oyds ELdgOBZMl @GROE M 3OH d2 Bsdij dzls o toj d3j dac
LOfEMCOj B3 | ot O jldifL q®PN Oj sy o h Ockz 1. ]
LOCOdzZydeo OjIsmw, CtSGHO BEHYJI dizdzdL Oydd dmyd te

I1fMjoHBOCtsH ] OdzdL 2] dBts 6 5 daB@cglz dBdpc Mtc s BO f ted o §

Algorithm 1 Dynamiclmmunization (G, Ip, K)

Input: G = (V,E), lpand K;
Output: & = (Im(1), Im(2), ..., Im(7));
1: Initialize Im(i) = ¥; k = 0; t = 0;
2: while k < K do
3 IGL,, = max (IG'(u));
forallr = 1toRdo
run IC_Model to get state S(r);
IGLHLT « maximum IG in state S(r);
end for

IG:T_]:}( — % . Z‘[G!Uri.r:
T

max

NSO YA

9: if IG, > IG5, then

10: immunize node u = arg max (IGr(u)):
11: Im(t) = Im(t) U {u};

12: k=k+1;

13:  else

14: run IC_Model;

15: t=t+1;

16: end if

17: end while

tdMzdbj dHBSCH OdettedlsBO HddOBd U] NS s2 d BBk dzd

Rz Hiso Odzd v § 5C OL Oz, Ylbsts OdzEtstedls B. Cdsjtslsw o dz
WOClk tBi Widw jlsfw fydzj H E&D(dds tsIsC  dogissds jtadalstintz oatadzivkE j drek
o ydq mdzj ded " dbfreylededjecttpdzj H b YzL dd MesMmisswdedd Mmdilsd
dL d3d dedls* mw . o5 kg dpfste njtinjldelsi dlatf OC Isdeo de” 2 k5] dz,
e WL Odede" ~ M ded B3 3gztizis . o ts 5 d3y8 @ed Mis Mastpl diA N detf, ¢ s
Ylsts C Oy mo? L @dzdz’ &iszj lszts © Sslo ddsd it ) i toj Hj dzj dzdzts 3
( dzOL dzO Y j dzdzs?2  © L OIE ). dedgisjinHskrj Ists Isif Qigfjt@bls’ o M j o 5L o
Memistsw ded 2 Hgf iz 2 odsts 3 dzls o toj d3j dzdR dAPs frifsivudeRd
o yd Midad JgHujdz L dz0BUd3ze j dz' -S[CHiY dOC! Istsls §f SHASH ftodo
Ylsts Odzetstedlsds MisOdzse dlsmw dzj Is sydz ds.

t O BsIs@&d dgsH j dzr tcOfijtf torisdg® tc Gazj dAfO B 7§ 5§ 2 dzv e
tcOMf osMisteOdzj dzgd W ddeW sted3Oydd. ltedeo jHjd3 HJOG tcOdd:
tod iz ddS j§f =2 totsB k2 j dip Bls ‘dfjw2. tcOL tsB
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RESEARCH OF THE ALGO RITHM OF DY NAMIC IMMUNIZATION O F NODES
FOR RESTRICTED DISTRIBUT ION OF HARMFUL INFOR MAT ION IN SOCIAL
NETWORKS

Zimin llya V.
Perm State University, 15, Bukireva st., PeBi¥99Q Russiaziminsrve@gmail.com
Zamyatina Elena B

National Research University Higher School of Economics, 38, Studencheskaya st., Perm, 614070,
Russiage_zamyatina@miaru

Restricting the spread of malicious information is crucial to the healthy and sustainable
development of social networks. This article addresses the problem of preventing the spread of
unwanted (malicious, prohibited, malicious) information by dymafty immunizing nodes in

social networks. A statement of the problem to be solved, a description of the dynamic
immunization algorithm [1], as well as its simulation model, built using the simulation tool
AnyLogic, which allows agerbased modeling of s@t networks, are given. Reasonable use of
agentbased modeling. The results (the number of infected with a malicious information of users of
a social network at a finite point in time) simulation of the diffusion of a social network with
different parametrs of the initial state of a randomly generated social network and its users are
presented. The advantages and disadvantages of this algorithm are considered.

Keywords: social networks, simulation modeling, distribution of harmful information, dynamic
immunization, diffusion of a social network.
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CONd# EPT OF COMPETENCE ASSESSMENT IN COMPUTER BUSINESS GAMES

Zorina Matria I.

National Research University Higher School of Economics, 38, Studencheskaya st., Perm, 614070,
Russiapemybestfriend@mail.ru

The competence assessment methodgfompetencédasedbusiness games studio (CBGE)
consideredThe explanation of necessity to develop its own approach of competence assessment,
taking into accountts features is given by examining existing competence assessment methods.
According to the overview of theompetence, the competence definition and structure is defined in
terms of CBGS. The existing models of CBGS description are studied to identify the place of
competence assessment in the CBGS contéptmodification of decisiemaking point model is
suggsted An approach of competence assessment in CBGS based on the assessment of
competence components is proposed. Possible ways and means of assessing the competence
components are considered. The formula for calculatinfrthbcompetence assessmentesized.

Keywords: competence, competence assessment methods, compemattéusiness games studio
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UNIQUENESS THEOREM FOR FUNCTIONS WITH ZERO INTE GRALS
OVER CORRECT SIMPLE mES IN FOUR-DIMENSION AL SPACE

Ivanisenko Natalia S.

Donetsk National Universitgf Economics and Trade named after Mikhail Tu@amanovsky
24, Artema st. Donetsk, 83001Jkraine, lvanisenko.n.s@gmail.com

We consider the set which is a regular simplexifourdimensional spacdhe edge length of
which isVic. Functions with zero integrals over a given set are investigateith are contained in

an open ball radiuR (R <R </§), Where Rl:2/\/§ i radius of the smalt closed ball
containing the closure of the simplédur main result is the uniqueness theorem which implies that
any locally integrable function with zero integrals over the simplex and zero in the ball of radius
r >R is equal to zero almost everywhere e thall of radiusR. The questions concerning the
local version Pompeiu's problem are investigated in this p@perscope of the result is the theory

of approximation (approximation of functions by linear combinatiotis® theory of mappings
preservingneasureand in complex analysis (clarification of the Morera Theorem).

Keywords:regularsimplex, function with zero integralhe local version Pompeproblem
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1. KamenskihA.A., TrufanovN.A. Regularitiesinteractionof ElementsContactSphericalUnit
with the Antifrictional Polymericinterlayer// FrictionandWear i 2015.1 v. 36." 2 Pp
170-176.

THE MODELING OF CONT ACT OF THE BEARING E LEMENTS WITH
ANTIFRICTION LAYER W ITH ACC OUNT AND WITHOUT ACC OUNT
OF THE GROOVES WITH LUBRICA NT MATERIAL

Kamenskikh Anna A.

Perm National Research Polytechnic University, Komsomolsky Av. 29, Perm, Russia, 614000,
anna_kamenskih@email.ru

AdamovAnatolyA.

Institute of Continuous Media Mechanics of thB bf RAS, Academician Korolev st1, Perm
Russia614013

The deformation Heavior analysis of the layer from antifriction material at frictional contact
interaction with steel plates of a spherical bearing is performed in the workvé@nsionsof the
anti@iction interlayerareconsideredwith andwithout grooveswith a lubricant Installed as part of

work: the level of frictional properties influence of antifriction material on the parameters of the
contact zonethe displacements relative to the fre@teat surface of the model taking into account

the grooves with a lubricant is more on 34%; significant drop in the level of contact pressure and
contact tangential stress in zones of grooves with lubrichatjncrease in the level of contact
pressure irthe zone of contact with the bearing bottom plate by a maximum of 1&a¥e case

of one geometrical configurations of the lubricant grooves the maximum level of contact tangential
stress increased by 93.5%

Keywords contact, friction, antifriction nmarial, polymer, bridge bearing
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INTEGRATION ARCHIMAT E AND BPMN
Kashapov Anfis KGarafutdinov Robert V.

National Research University Higher School of Econontzgarin Boulevard 37&erm, Russia,
614060 anfiskashapov@mail.com

This article presents an approximate possible comparison between Archimate and BPMN concepits.
The main standard for modelling business processes is the Business Prodetsamd Notation
(BPMN). Archimate is typically used for higlevel processs and their relations to the enterprise
context, but it is not intended for detailed workflow modeling. BPMN supports detailgoraoéss

and task modelling down to the level of executable specifications, but lacks the broader enterprise
context, for exmple, to model the application services that support a process or the goals and
requirements it has to fulfil. To this end, BPMN has a more-dgiraéned set of elements, with
various types of events, tasks, and gateways. Both languages can quite easfigdben
combination.

Keywords: Archimate,BPMN, BPM, BPMS, business process, management in the organizations,
information technology, business process models.
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DETERMINATION OF THE MAXIMUM PERMISSIBLE CUTTING SPEED
OF STEEL 45DURING MILLING

Kolmogorov @rmanL., Klimov Nkita A.

Perm National Research Polytechnic University, Komsomolsky Av. & FRussia, 614000,
nikita-kl@yandex.ru

The article examines the thermoelastic state of an axisymmetric body in the presence of a
temperature gradient due to heating of the contact layer during milling. Specifically, the possibility
of the thermoplastic eformation in the surface layer and the possibility of the residual stresses
formation during subsequent cooling have been estimated. For the steel specimen, we have
determined the boundary temperature regimes leading to the compressive or tensilestessdesl
Furthermore, the paper presents a specific implementation of calculating the maximum cutting
speed, which, if exceeded, will cause excessive heating of the machined cylindrical specimen and
residual stress, which may significantly affect théat@lity of the machined part. Finally, we have
derived an analytical solution for calculating the maximum temperature required for machining the
tool without using the finite element method.

Keywords: milling, machining, temperature, residual stressegacblayer, cutting speed.
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This paperfocuses on issues related to the modeling and analysis of setiarks.There were
considered sociahetwak and its main characteristics, and akb® process of informatiah
diffusion. There was studiethe paperof the Brazilian scientist Maria Gatti on the modeling of
virtual social networks and the disseminatiof informational diffusion in a social networlAn

attempt was made to complement the stochastic+agéint system developed by Gatti, based on an
approach to analyzing the dissemination of information in virtual social networks such as Twitter
and Facbkook. It is proposed to supplement the system of analyzing messages, relying not only on
the distribution of messages by topic, but also on its substantive part and emotional coloring. The
architecture of th&entiment analysisystem was built.

Keywords:social network, multagent system, agebtised approach, Sentiment analysis.
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PREDICTION OF THE EM OTIONAL STATE OF THE PERSONWITH THE HELP OF
MACHINE LEARNING METHODS

Kovaleva Ekaterina A.

National Research University Higher School of Emmics, 38, Studencheskaya st., Perm, 614070,
Russiakovaleva.ekaterin@gmail.com

Identification of emotions from data of tleectroencephalograpf¥EG) found great popularity

and is everywhere used in various areas. But application of such methoddfotigmeof emotions
demands the correct allocation of the signs transformed from brain signals. However today there is
open a question on what signs it is necessary to doduglity predictions of emotions. In this

work different categories of signs acempared and their influence on quality of prediction of
emotions is analyzed. For the analysis of the data obtained as a result of an experiment from the
signals removed from electrodes of EEG the following types of signs were received: frequency
characteistics of a signal of electrodes, indexes of asymmetry between electrodes, Entropy of
signals of electrodes, coefficients of Wavelet transform of signals of electrodes, Entropy and
Wavelet of signals of electrodes, higher order crossings (HOC). On tisedbdabe chosen signs
several models of machine learning are constructed. The comparative analysis of quality of work of
these models was carried out by comparison of distribution of errors of prediction of these models
on test selection at repeated aeaitdl splitting the available selection of data into the training and
test subsamples. Quantitative estimates of models of prediction on groups of signs were received
and the results where the quality of model exceeded 0.55 percent are marked out.

Keywords The electroencephalogram, recognition of emotions, electrbk®S, machine learning
modesb.
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NEW ASYMPTOTICS IN THE MODEL OF SIMILARITY HIGH SPEEDPUMPS

Kozlovigor V., Pesherenk&ergeyN.

Perm National Research Polytechnic University, Komsomolsky Av. 29, Perm, Russia, 614000,
kozlov.iv@novomet.ru

Centrifugal pump head increases in proportion to almost the square of RPM. Pump efficiency is
also increasing. A barrieto the growth of frequency is the reduction of the pump reliability
approximately in proportion to the cube of frequency, which restrained the development-of high
New manufacturing
rotors is increased and that significantly maximize RPM. However, increasing of RPM influence
the flow rate and also hydrodynamic losses. The question of pressure and pumps efficiency growth
law is important. Is this growth monotonous or there is an optinRPM with a given rotor
diameter? To answer these questions, we carried out experimental studies of three types of pumps.
It is shown that the growth of pressure and efficiency has an asymptotic behavior. A model that

speed

explains the experimental data is posed.

P
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Keywords:method of dimension and similarjtyentrifugal pump, shaft rotational speefficiency,
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THE COMPUTER SIMULATOR " IT-MANAGER" DEVELOPMENT

KokoulinaMaria A., Smorodo\AlexanderA.

National Research University Higher School of Economics, 38, Studencheskaya st., Perm, 614070,
Russiahigaihatur&@mail.ru

This paper presents a computer simulatorManager"”, designed to teach students how to manage
team development of IT projects in the framework of agile technologies. Studies by Verbitsky A.A.
and foreign leaders who revealed the main advantages of business games over the traditional
educational pcess presented by lectures and practitioners. The necessity of introducing game
simulators is shown. The basic principles of agile development are listed, and the reason
for choosing a flexible development technology for use in the game as the clodestntodern
realities of software development is explained. Lists the main technological characteristics
of theIT-simulator computer simulator, provides a brief description of the game process, the main
stages. The purpose of the kanban board is expldiesthtes the definition of the conceptpafst

project analysis, justifies the need for it, and describes such tools implemented in the gtsne for
implementation, as charts and graphs.

Keywords: business game, simulators, IT project management, agtgrpject analysis.
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VIBROCONVECTIVE FLOW S IN A VERTICALLY OSCILLA TING BINARY
FLUIDTPOROUS MEDIUM SYSTEM HEAT ED FROM ABOVE

Kolchanova Ekaterina A.

Pe'm National Research Polytechnic University, Komsomolsky Av. 29, Perm, Russia, 614000,
kolchanovaea@gmail.com

Kolchanov Nikolay.
Perm State University, 15, Bukireva st., Pe@14990Q Russiakolchanovn@gmail.com

The averagevibroconvective flowsoccurringin a twolayer systemthat performsvertical high
frequency oscillations in a gravitational field are numerically simulated. The system caatains
horizontal binary fluid layeand a fluidsaturated porouayer. The fluidfilling the systems heated
from above and has a namiform concentration. The filtration characteristics of the medium
(porosity and permeability) do nodepend on the space and time coordinates low
supercriticality near the threshold afhe mechanical equilibrium stabilityn the fluid, we has
obtained he stream patternstemperatureand concentration fieldsat different values of the
vibratioral parameter and Rayleigbarcy number. Ithas beershown that the wavelength of the
convectiverolls, which form within the layerdhas a maximum in the region of small Rayleigh
Darcy numberdor a given vibratioal parameter and decreases monotonously artancinghe
intensityof vibratiors.

Keywords: vibroconvective flows, vertical higfrequency vibrations, binary mixture, porous
medium, twelayer system, heigity from above, lowsupecriticality.
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A FRAMEWORK FOR ONTO LOGY LEARNING BASED ON LEXICO -SYNTACTIC
PATTERNS

Kostareva aisiaA.
Perm State University, 15, Bukireva st., PeB1¥99Q Russiatais_kos@outlook.com

The present paper is devoted to a framework for ontology learning based onskat@actic
patterns TAISim that gives an opportunity to leverage knowledge and experiecoceputer
linguists and domain experts in order to extract knowledges from texts and create its ontological
profiles. Obtained ontological profiles are proposed to domain expert for an evaluation, which helps
computer linguists reveal most common probleamsl fix them through changing linguistic
resources of the NLP system itself. The approach can be applied to different domains, but in this
article we give an exampt# its usecase within the platform BioGenom 2.0, that provides services
for the fulkfactor reports of health status.

Keywords: Natural Language Processing, ontology learning, Leyeactic Patterns
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DETERMINATION OF THE PRESENCE OF THE PERSON IN THE PREMISES
ON THE BASIS OF BUSINESS INTELLIGENCE ME THOD

Kuklin Vitalii V.

National ReseatcUniversity Higher School of Economics, 38, Studencheskaya st., Perm, 614070,
Russiakuklinvitalik77@gmail.com

Solutions for optimization of the energy consumption and creafiancomfortable environment in

the building are acaritveHoymedoe vperl mjpe cntg . i ST haei nfieSdm
One of the tasks to be solved in this project is to detect a person in the room. Most often, in other
areas the problem is solved using specialized expensive equipment and software. Such approach is
not appropriatefor solving the tasks of the Smart Home projdttis study uses sensors measuring

air temperature instead of specialized equipnfent.the experiment, data were extracted from the
room temperature sensors, the battery temperature and tlo®otgchperature, which measure the
readings in the laboratory. The models of classifiers were built on the basis of the methods of the
naive Bayes classifier, the forest of decision trees, and gradient boosting related to Business
Intelligence methods. Theesult of the study is a classifier, whittas showed an acceptable
prediction accuracy of 98%.

Keywords: intelligent building, smart home, Business Intelligence methods, classification models,
training and test samples, power consumption.
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FORMING OF THESTUDENT 6 S PROF E S S REDGNAANGRAGE
COMPETENCE UNDER THE CONDITIONS OF INFOR MATIZATION OF HIGHER
EDUCATION

Kupriyanycheva Ekaterina A.
Perm State Uniwsity, 15, Bukireva st., Perr8,1499Q Russiakatya bukreeva@mail.ru

Abstract. The tasks of informatization of society and all its spheres, including education, are
receiving increased attention from the state. Modern society and the education system need
specialists whois able to realize their educational opportunities in a dynamically changing
educational environment, ready for professional information support. The need for future specialists
to master a large number of world information resources neigo languagesnakes the use of
information and communication technologies important in the process of preparing for professional
activities. One of such information technologies is the ofpireo gr amis A@ZBPwhi ch se
as an innovative tool fot he f or mi ng of a student 6s prof e
competence.

Key words: informatization of society, information and communication technologies, -online
program APROyljddjo, professional foreign | an
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COMPARISON OF METHODS EVALUATI ON TREATMENT EFFECTS

KuchumoArteml.

Natioral Research University Higher School of Economics, 38, Studencheskaya st., Perm, 614070,
Russiaduketemo@yandexru

Machine learning methods are widely used nowadays. Recommender systems, voice control, self
driving cars, etc. In this paper, the authdistabout a number of problems whose solution requires

the use of machine learning methods. Also, this article compares three methods for assessing the
effect of exposure. The method of two models, treatment as variable method and econometric
method. All hree methods are a class of methods that calculate the impact effect score by reducing
the original problem to the regression problem. The comparison takes place on two datasets. The
first data set is synthetic data, which was obtained by a predeterraimed@he second dataset of

data represents the real data of some online store. The paper concludes with a discussion on the bes
method choice.

Keywords: artificial intelligence, machine learning, uplift modeling.

209



vrs 330. 4 0014

Jvt o[ 1odc Rr(o&RARBI}t{RCURBE R pURGL RHr ¢
Cs{ v ffrRY[rus s Pnduwpjr

st zsfso O I dSlststedw | S lststetss dz®

) jedBMC d?2 dOydodOd dr 2 dMmfjdj Hse Olsj d MSd2 § sdzdls
€. l1jtd , s &Mt dEsdkipSodh2lofansimy j SIs, H. 29

Bslste jLdD & daftsusgisy detsMmisd JHJ dzlsdW S Oydd odHO
Odzlsj temME 52 BlyjlsdesMmisd ftejHftedwisd?2 d Btee Odzd
OG J dzls O, O IO¢YJ smih j Mise dzv Is! ¢ ts dzls te ts dz

d. t OBtsds PH jBzCZOdzOY toff to d d3d tc d fwisd lttOfmdz
dM¢sfOj i n, ndBdujmMsow, lttOmd  dd
s. |1 tjLikzd IsOk] dhmdzj Htseo Odzgdw¥ B ZO t©OL
COydd slt3whdzd M Issydsfls: & 8

dzs yjor j Affdesdetaizd yj < ow HdWlisj dz' desfls! , W d dzO def
sdzlstc OG j dzls s o, slstcOMmdzj 8 OV M j ydW d ¢ Gf tsctebstis@fip ddg o
dzO dzd L

QN OI11IT T

l EmMdzsedwnrn oMy BBdJ HJdZOBIydts tOLodo Os h j 21
d yfisitge tcOL detsfylsd Hteddzd 30J 3" = i " jdzd?2 dzO tcOL dzd
Cdzt yjamifdzj Hso Odzgdj B'" dzs f sMowh jdzes tslstcOMmdzj 8 52 (
1 Csdesdidd yd M 2 HijWilsjdzt detsinfsd 6 BErcecPtzsyp s is?
ftoso jJtoC 2 M&@B d fHlsjdzgg” ~ fts ydmdzj dzdesfls d sls tc OfMdz
CtsdzlstcOc j dzlstse ftod toj OdzdL Oydd  Ssdesdsduj MSdr tslis
Myfiydwdskz fted ftesojrHjdzdd WddzOdemseotsets OdzOdzdL O

I O0®RSO0n dMmMdzj Hise Oded ¥ -§ 56 dzd I deisdgon | & * iy oshels jod3d
ftejHftodwWIsd? fwisd slstc OMmdzj 2 (MstetsdIsj dz' flse 5,
dMmS s Oj &3 n, ¢ diBEBOY QL dOn HwOMddH jdsdi dsoyd
slstcOmdzd Mtej H R]. sisOdpfids 7 94 H j dzj ded j d2Qdodstyg digj 2 O
HdOf OL sdzts o H dzw slsdzj MJ dzd vo dt liztcOldA n dAl o Qs dzq v ji Isia
fteJHftocdwisdwy dd3ddls BOMME dz2Of tcOo dzj ded? o dzj Htcj dzd v
HdzW teOL dzd ydesets tesHO § sSlstejBdlsj dzj 2, H dzvin{f Qetislétsted,
sOCddid ftsltcjBdlsjdzv dsd dBselkzls MisOls : CsfmMkzH Otcmiso
CtejHdIsdz | st OdzgdL Oydd.

Es ' dztsftdg 2019

210



filsH NG bl o B 5L OB 0§ b i Al © disE

o j oW isdasmis: ¢ 0o d INGBR]: dHj dsd¥ dsoydd

|, =y og, 1 )
N; N,

CHIGTBY] S O d dzt 5teBOYd s dzdzti @ 28 O § e IOz 6 fy [SFDE Oo Mk
G5 L O] dad B b nipth iy I OO Qfidls LTS S € & g QEBE o ¢
o f)ls s L dzO U j tatfts ¢ f GO OB SO Mt C 5l Uj Bl 2t 60 s
L dzOyj dzf ¥ | Btz v OO stc O NG SasizfAL b6 @ jitsd iy dzd
BbHEN j o f OWkdOaE ddad fitsh st § OOk st® § 6 s
sO0Cdd ©BELOLEGE M fodsh: s orh jfwdojHj ddzs?
Bk G Odls | s sdzsiisd 86 fMtsdl)d d o f6jHfodwl
shdse d' & MisOkj2 BO®OMGMO 8" dd tOMME]S 6 &RE & 5Ly Y
s 0B &gl Msesdls  d ds?2

5 § 8 I 3 8 § 3 7 g

- o o o o (@) o o o P

. - J . ¢ g» — & ™ < o) © ~ 0 g»

¢ 9 9 < g g g g g =

1] meo _ e . ~mh “~mt |037 |1,26 |1,29 | 1,29 |-1,13 | 2,27 | -0,46 |=8,76 | 3,76 0,00

2|7 ,e~emo o 0,5 |0,00 |0,00 |0,00 |000 |0,00 [0,00 |00 |0,00 |0,00

3| t 7o e e . e” ~o 0,13 |0,00 |0,00 |0,00 |0,00 |0,00 |0,00 0,00 | 0,00 | 0,00

4=~ c ™ m . -1,74 1150 (197 |058 |0,75 |-0,36 |267 | 0,00 |-227 | 0,00

54, % tohm_ =~y ~~*0ol290 |-093 |[144 |[023 |201 |146 |272 |1,31 |1,17 | 0,00
- e " emo —o

.m _’“'o; . e, . 2

6| H _ .~ ", ,eto -0,13 | 286 |-1,13 |2,15 |3,78 |0,00 |0,00 |0,00 |0,00 |O0,00
1 e e . mh " mot ;

7TI\H_ " T, et 0,04 |-1,02 | 237 |0,00 |[000 |000 |25 |0,00 | 0,00 | 0,00

. h *mch . ® ) "\‘ e e ™ "\ -

8|6e ,co _h .t . = x *o.t]11,28 1,28 1,28 | -2,10 | -2,10 | -2,10 | -2,10 | -2,10 | -2,10 | 2,10

9|40 7 omho e . " 1095 (0,00 |00 (000 |00 |000 |00 |000 |O0,00 |O0,00

10| .h™t omho ;e . 109 |000 |000 |O0O0 |000 |O0O00 |000 |0O00 |0,00 |O0,00

11|(.h 7 tohm =~y ™" .23]1 |-231 |-231 (202 |202 |202 |202 (150 |150 |1,50

I erhjfftedo jH]dedets? CGOsy@dedefdvy jd K Ste@Ldg ddzj detsdz 2 f) dzts o dz
GHJy Ljdzjdzg d@3 yojlstsdz tslstcOy j dz@ dzOdBSdz] jj dzDPB BLZS § t©
dzi - OtcOC Isj todzr § .

vsO0Cdd3 sHEOW, shdso dzr = Mtej HMMlse d&OdeBdzj J R~ Ofe
dlsOls: v L Of Ofifid®0O CdsQ deadttdzjoj-7 GO § Quuistisdzjtsdz§ B sfrRdesyHj dsdirs'fn Is
HEMIsOIstsydztsG s Cdzd yj mMlso O LOf OMmtse f tod & StOJSO dzd L
HiBEBRES2 L OHBA| ddashisd - OttOf s BtOD dzff) jed d o rOfg thlst

TO©OCjtedzO © HJOf OL 5@z H jHsls | IO Yets led j ek s j dz
211



fEHEOLE®Rj90jls o' MsSd?2 bkesesjdd HijBdbBSEMEE2 L C
ydedzij tOBlsT Hd&v Ctdif Oded?2 r Ote OCtdsd] Lidipg@stzArcp B txiz! 1 j
s fjdzd ¥ nOwLOSCI) odtsmBEg] mfdwd “iplsies)ddshidz:5eP® fsrodzY
MisOls: d W dJoz@daisdzdffsC OW Hisdv dzj E@O6HYE cgzd j dBdpdetslz Is
n O OC B dMd@istetsdlsj dz dgf 1 BteeOdzdL Oyd?2, HOdzedzOW Tls:
[ sdze stesydz" § d SOl sMmtesyds § U Ojadzdat ¢ O fidajtsidpils o+
dlsOls!' v CtojHdsteMS B2 L OHBdY jddshisd kOS] C0O¢
ZOdetsdzj j dqdzHdSC Olsdtelzs h j2 MmOl y2. 1 0O0deBtsdzjj =~ Ot
70%.

vsOCdd3 tBOL A, BN d fihistetsj d f Etelg telsls Wt ls)td &ftpde
ftoed dzOH dzj  desfls: ftojHftedwisdw € lteOmdzd Mistesdlsj dz

l ABHj dOkydesets difdzj Hiso Odzed™w B'" dzd B tej H j dz
MsOlsj?2 BEZRcOdzlsjtemMEtsets BOZOMO HAW COYHB2 dL
fesesHdls! dHj dsded d§f ©dJORZBEGEO] fojHfted¥isdy d H
MW jtej HjWIsj dz desfylsd .

sO0Cdds BBEOL 503, fteso § HJ dzdzts § dMmMmdzj Hise Odzd j t
dzj sB R tSHJRiBzs BOL Iz H dzW Bd ded B3d L Oydd tcd ¢ O tc j
ddeo j Misd yddzdzts?2 (g dGdedj O BWOESFdo dzsiisd § ted dz
tc j Moz 2 dzO0 tOL dzd ydz' 7 o ztfecosdgvjrinfmj v @Oz L © d f tot
dgimMmdzj Hse Odzd 2 tlstcOfmdzj 9OV dJHjdaelsdW S OyYydw ftsL o tsd
ZOdeBsdzj j SCttetej Clsder &3 sBtcOYyft BlseREOgzv B j C M2k

ldedzd setcOWdyj MSd2 Mfdmsc

1. T eyjdeSts vigslkylsdyd MSdJd smdzse Isd -~ dzs dzts G d
Qo lstsBOIdL dteso O-fztzs detf Is dha dgtisd EH3dz® dzOdzd L © [ C dzj € Ist
http://1c. kubagro.ru/ aidos/index.htm (HOIO
2.\ B9 jod dftsy j dad W L OH Oyd sygd dzs d tcd MC tso z0
slsyj Isdztsmlis d / R. [ . ddzj SMjjoo0O, d. 1 . 1 sMe s
[ Olsj &3OIsd yj MS 5§ d Cod3f + ¥ Isj tedats § BsH ] zdtetso O«
ZftcOodzj dzdd tdmS¢ Odd: BOIs J 1 o CGztz? -fdiOdisdz iy H zddd0
4 OtcOIsse ot [¢[i1 Rz wdzOw C di§.cOe, 2018. . 8

3.l cL e 0O ¢. v. ,{ QLOdBdsY Flgs oD Hitsded B3Odzdd - Ot OC Is
BiyHE [uenl d twiluv C0O0C ftosBdzj BO ddaW stcdsOYydtsc
OdzOdzdL © / / Y§ ©Odets i3 € @HOAW3,:6. 4. BBIS 6 O .

212



4. Henderson B. The product portfolio: growth share matrix of the Boston Consulting Group.
In Mintzberg, H., Quinn J.B. (Eds.), The Strategy Process: Concepts, contexts, cases, 2nd
ed., 19794 . -68D.8

5. JtedHda 8 toff d3j dzgj dzedj BOIstedyr 1s] fHtd ©OLtOBTIS
l ijMmMlsdzd ¢ sOBByoObsméitsets esMmbkzH OteMmilse j dzdztse s Isj n dac
611 64.

6. 1 OHE BB SCBdsBd yj MSOWY Isjstedw tlsdesmdlsj dz¢ datsfls
¢ dzOdzd L d oisHj ddigmyg ki~ dC sifdsyd Odz! dzr = ff tots
s sz ¢ s[lsjta® L & 80DFB] P 2 . ©.71223837.

INDUSTRY IDENTIFICAT ION OF ENTERPRISES AND ORGANIZATIONS BY TYPES
OF ECONOMIC ACTIVITI ES

Kylosova Viktoriya V.

Perm National Research Polytechnic Univerdftginsomolsky Av. 29, Perm, Russia, 614000,
kylosoval195@mail.ru

The hypothesis about the possibility of identifying the type of economic activity on the financial
statements of enterprises and organizatiaras considered which will allow to verify the
counterparty, as well as to control the provided statistical data. The work was carried out on the
example of five industries: construction, mining, chemical, information technology and agriculture.
As a result of the study, a model was developed with thiegility of correct identification of the
industry with an accuracy of 83%.

Keywords: economic activity, financial reporting, verification of contractors, industry specifics,
industry identification, systeroognitive analysis.
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TEXT CLUSTERING WITH SEMANTIC FIELDS

Belousov Konstantin I., Labutin lvan A., Chuprina Svetlana .
Perm State University, 15, Bukireva st., Perm, 614998sR barracuda72@bku

In this work we present the solution to the text clasteusing semantic field®r thetask ofuser

profiling with Big Five modelin social mediay linguistic features (namely, semantic fields) that

he uses in his commentStudy was conductedusing machine learning algorithms n t he ¢ X
framework that is going to be integrated as a part of "Semogrgmphosemanical modeling
system.It's shown that there are no clear linear dependencies between linguistic features and
psyclological traits, but with high certainti could be assumed that theage sorme kind of
nonlinear relationsThe used frameworkrpved tobe useful tool in experimenting with datasets
helping with error catching and depkency tracking.

Keywords: semartifields, clustering, hierahical clustering, text document
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ANALYSIS OF THE METH ODS OF INTERACTION O F IT-DEPARTMENT WITH
USERS

Lapin AlexanderA.

National Research University Higher School of Economics, 38, Studencheskaya st., Perm, 614070,
Russiaalexanderlapi@yandexru

The standards describing the best of the applied in practice ways of the organization of activity of
IT-departmentsare consideredControl Objectives for Information and Related Technologies
(CobIT), IT Infrastructure Library (ITIL) and Microsoft Operationsafmework (MOF). Each of

these standards includes a specific methodology for the organization of interactidn of
departments with user€onducted a functional cost analysis of each of the methods described in
the standards for the IT department of adamgpanufacturing companyhe analysis highlighted the

main functions for edt of the ways the Fdepartmentinteracts with the users of {3ervices,
assesses their significance, assesses the cost of components, analyzes the involvement of roles in th
exealtion of functions, assesses the cost of functions and compares the significance with the cost of
functions The result of the analysis should be the most effective method of organizing the
interaction of IT departments and employees in a large manufagtompany.

Keywords: IT serviceprovision functional cost analysis, ITIL, CobIT, MOF.
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ORIENTATION AND MAGNETI C STRUCTURE OF FERRONEMATICS
IN MAGNETIC AND GRAVITATIONAL FI ELDS

Makurin Alexey V.PetrovDanil A.
Perm State University, 15, Bukireva st., Perm, 614990, Rusalayrin1997 @mail.ru

Based on the continuum theory, the orientation aradjnetic properties of ferronematic, i.e. a
highly dispersed suspension of singlemain needlshaped ferroparticles in a nematic liquid
crystal were investigated. The following contributions to the free energy were taken into account:
the OseeffFrank poential, the interaction of the diamagnetic nematic with a magnetic field, the
interaction of ferroparticles with the magnetic and gravitational fields, the coupling energy of the
liquid crystal matrix with the surface of impurity particles and the corttabuf the entropy of
mixing of the ideal solution of suspension particleésr twistcell of ferronematic two separation
mechanisms were considered: the segregation of magnetic particles in the uniform magnetic field
and their gravitational sedimentatiolhe orientation and concentration profiles of ferronematic
were constructed depending on the applied external magnetic field. It was found that in small
magnetic fields the impurity accumulates in the upper part of the layer, and in large fields in the
lower one.

Keywords: ferronematic, magnetic particles, segregation effect, graeftycoupling.
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DESIGNING A FACILITA TE DETAIL THROUGH TH E TOPOLOGICAL
OPTIMIZATION OF ANSY S

Maltsev Aleksey S., Maksimov Petr V.

Perm National Research Polytechnic University, Komsomolsky Av. 29, Perm, Russia, 614000,
lekanys@mail.ru

The modern development of additive technologies (3D printing) has given a great impetus to the
study and application of topological optimization to create lightweight parts that are widely used in
the aviationand space industries. As can Been from practice, the use of these technologies in
many cases allows you to maintain or significantly improve the mechanical characteristics, while
reducing the cost of material.

Keywords: topological optimization, lightweight parts design, ANSYS, SpdacaC
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STUDY OF THE CONDITIONS OF COMPLEXING DITHIOOX AMIDE COMPLEX OF
COBALT () IN AQUEOUS SOLU TIONS

Melnik Ekaterina A., Kholmogorova AnastaSlaNeydachina Lyudmil&.
Ural Federalniversity, 19, Mira st Ekaterinburg620@2, Russia, eamelnik@mail.ru

This work is devoted to the study of the complexing in the system cobait dithiooxamide i
alkylbenzene sulfonatassing spectrophotometry. The wavelength of maximum absorption of the
complex was determined, which amounted t& 4. The effect of the acidity of the medium on
the complexation wastudied, the range of pH values at which the most complete binding of metal
ionsdeterminatedThekinetics dithiooxamide complex of cobalt (fjrmation was studied at pH =
7.5. It was established that ithe studied system a complex forit is stable for 25 hours.
Graphic dependencies were obtaiusthg the methods of isomolar series and maations. he

ratio of the components dfithiooxamide: cobalt (Il) in the complex is elermined by their
mathematical processing in the sadte package of the OriginLab B additionthe values of the
stability constantof dithiooxamide complex of cobalt (INvere calculated, on the basis of the
obtained data,

Keywords: dithiooxamide, coptexing, isomolar series, molar ratiegpectrophotometry
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EXPERIMENTAL DETERMI NATION OF THE RESONANT FREQUENCY OF CLOSED
CAVITY

Mekhonoshin Vitaliy K Shuvaev Nikolay .V
Perm State University, 15, Bukireva st., Perm, 614990, RusHi@sseurope@ya.ru

Ensuring flight safety is the most important task, which is solved in the process of designing an
aircraft engine and aircraft. Under a certain combination of conditions, the coincidence of the
natural frequencies of the oscillations of the air volume and the solid body, the resonance processes
in the flow part of the gas turbine engine can lead to serious breakdowns. Currently, there are no
sufficiently detailed mathematical models to predne aicoustic resonance in the flow of the gas
turbine engine. The analysis of the obtained results can serve to improve the understanding of the
main mechanisms of acoustic resonances, which will make it possible to take them into account in
the developmenbf new engines and refinement of existing ones. An experimental setup to
determine the resonance frequencies of a closed rectangular cavity was made. The acoustic
resonance frequencies in the cavity corresponding to the characteristic linear dimenghmns of
installation are fixed. Analytical and experimental results are compared.

Keywords:acoustics, resonance, gas turbine engine
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INTELLIGENT ASSISTAN TSO6DEVELOPMENT TO AUGME NT VISUAL CONTENT
WITH HEALTH RISK ASSESSMENT INFORMATION

Andrey Minin S., Svetlana Chupriha
PermStateUniversity, 15,Bukirevast, Perm,61499Q Russiamandrey0501@gmail.com

Abstract. The article presents how to develop ifefit assistants, which help a person getting the
augmented content to describe health risk assessment information in the case if medical test results
are out of the norm of reference values. A conception of suggested approach uses ontology
engineering metbds and augmented reality (AR) techniquéBe architecture of the intelligent
assistant based on suggested approach is considered. Owmolagy solution makes it possible to

adapt the augmented content to the specibEsapplication domainwithout saurce code
modification.

Keywords augmentedeality, intelligentassistantmobile device ontology.
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