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DISTANCE EXPERIMENT IN COGNITIVE LINGUISTICS

¢ dzj ¢ mlird,o ©
ALJ [luf CctshdeplysRMmise j dedz’ 2 kdzde jteimdlsjls dds.
€. CsMmE@hd?2 HSOY AjHjOydw

V.N. Alekseeva
FSBEW t iYarosl|l avl State University named
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¢ dzdzs s OYydw MmisOlIs! j s d fnOdzO MistczC skt ftoso
LMy jtodd3j dels O o Ctscdzdlsdo des?2 dzddzco dfyilsd € 4§, z ) dzt
fsdz LsoOjdzvd3d d §tmdzjHBe Olsj dz! detsfls o { 5dzdz,
[ ibBHdSCO HIdMIsOdzyd sdzdzts ¢ O 19€ fifrifjisteid dff] telzfsddy dffifts o df) frifily
LEMyJteddsd dzlsO d MotseBBHA ~ HIWdJdddyd?2 (9 MosBBH
dH ] Bdse j d3" ) , O] sO¢ Y J d3j stsH CGdzkB 8¢ 52 C
ocMMisOdZzOo dzdo O h jes oM yjtisyscd tjO0Cyd?2 dzO
dnf r sz j di3" 1 dztyf" e ¢ j O3 Eiciapfii joizw dfrpls Otk Is W 7O G,
Skype FacebooK e dH j 5 S tsdaW Jt6j dzydd d yoOls' ). yvydmlsslskz ¢

Yylsts o dimmdzy Hise Odzed d  f ted dzv dzd Zyomisdj 15 f tcj
ftoj HMIsOo dlsj dzj 2 tsd 2P d @ Bl dg'OMIs7iys Mz dz R By dzj H s
fsCOL Odzts, Yylsts o Btsdz h d dzflse j mMdzz yOj o ddztsfmls
L OlstclzHdzgj dedw ftcd btcOCIsaCj Iss?2 ddzd ddets?2 j HJ dzd
Is j o3, Yylsts tsdzd sfdteOs sy dz0 [dzddg@fsthls dztizy B & | «
sBdzj cydls! fwdedd3Odedj 1 Isdn jHddedy, dzj tsBr tsHJ NS
By dets f jtojHOL! i fosdish! s COd Cdtotso Odzder 7 9 Ots
OOz O, wKsHBadHBSa 2 L Od3j dzr .

Abstract. The article describes the structurse a distance experiment in cognitive
linguistics, conditions for remote users interaction and the sequence of distance experiment
running. The method of remote experiment combines the principles of associative experiment
and free definitions (to give aefe description of sovietisms or ideologemes), as well as the
method of deep introspection of the researcher, which restores all the chains of reactions to
sovietisms or ideologemes in the responses of testees. The platforms for conducting the
experiment vere ZOOM, Skype, and Facebook (video conferences and chats). The purity of
the experiment was ensured by the fact that 15 representatives of the UK and 6 representatives
of the US took part in the study, the age of the respondents wigsyiars. The stydshowed
that in most cases, foreigners in one way or another have difficulties in interpreting a particular
unit of the Soviet period. It is explained by the fact that they rely on a personal system of
meanings. However, in order to facilitate the un@eding of these units, it is necessary to rely
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on the language values. They can be passed by using calculated variants, borrowings,
definitions, analogs, and generic substitutions.

sdzf yjor g mdzZgs Odzyd tsdzdzr 2 1+ Sy j ted d3j dzls, O
dHj BdztsG j eyls,d diipcdiss o ©

Keywords: distance experiment, associations, sovietisms, ideologemes, stimulus
words.
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r dMmlsOdzydtsdedzr 2 S jteddzj dzls Hftej HY sdzOGOj Is M
Zyomlsd] ftdz Ls9o0OIsjdzv o orf fsdzdgj dzdd 1+ STt j tod d3g
tojLEzdz IsOlsOd] .

CCMmY jtod d3gj dalst {f tcd difjlsdgwss jls i wWe tols tsdedOdze odgj ff stcj H M
f totsB dzj B3O R Codfiszdzd S Oydd . R. 0. dls j tcdzd dz i tc
dzd dzc o dMisd yj M< dn 4er]u’4trso[d34dzlsOdzJ dz2" = iZj stsHBsO :

1) wotBtSH 2 OMMtsydOlsdeadz 2 1+ CMmY jtod d3j dzls

2) 1 0ftcOodzj dadzr 2 OMmMMsydOIsdoadz 2 + Sy j toed d3j dzls

3) [jltsH Mkl jCIlsdodes?2 HjWddedydd

4) CCMmMfdzd S Olsdodzr 2 Sy J ted d3J dzls

5 [ jktsHdSO tfdmodedWw ulzaﬁjlsonzdztsGts sBtcOL O,

6) [ dIssH fdMm! B dedats?2 tej Wdzd CMdd ( d&3d dad Mtsyd daj c

7) 109 jteh jdedy St jtod d3j ddSEbilz: dets?2 WtOL "™ d Is.

]l HOdzdesdz dfMfMmdzj Hise Odedd d MY tsdz' 1St Q de d sy tHaAsts H &
otoj W Ctbtstosets MY Iskz] desdgiaiziztdts jdv | [¢vt® jdBY txiatsGrpzts fifd dzt
ftedhjnhdj dO k&g OmMmMsydoydd [3]. 1 dhmid Hso O
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1 CMfjtecdd3 dzls©® d MotsBBHAdE « HijWdddyd?2 (9 Mo tBBGH
dHj BdzsE j &3 ) , (0] sO¢ Y J§ B34 IstsH G dziz B jszs 2 C
oMmMisOdzOo dzd o O h jets o MfMmj yjisysd tj 0¢yd?2 az0
dimgfr skzj &sr .

U mdasdzse dw L Rffpffrj lclef jdsfgrdals Of: toj Hi W o dzin s i Gty dztzg ) €
ZO Ctltster | tded Htsdydgr tslstcj Ocdtotsoa Ols! ) f sdzsh

1 dztsh Omé&y ftotse j Hj ded WY de@ It tf R dskyalis Facebook
(oedHjts CdW jtejdzydd d yOlsr ) .

[Ojtt@O®Oiztse jIsdL dsse d Mo jlsMSdrn dHj e d
Wi OQdzedzsw L ydz' 3d § jtej otsHYd< Oodzd .

RdzMlstczC 9 sz s tcOh do O] ddsdzsz dzgj sBrRSHJ diBts B '

MOz o) oz " cpHamBLFdzdYves ESCOL O WOGIST ,
sQ¢ B fsdtsyj ddd HLJ9A Osn weuee.t © 1920
SO HEBE tjMmftsdHj dzskz ftej HdzOGOdzd ! Mmdzj HizE h
AMaster and Margaritao by M. A. Bul gakov Q
How old are you?
What country and city do you live in?
What do you know about Russia?32entences)
What do you know about USSR of 192030ss? (B sentences)
Have you read fiMaster and Margaritao by

arwnE
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6. What do you associate these soviet units with?

Free ticket hound; Proletarian; Kulak; Saboteur; Intelligentsia; White guard;
Komsanol girl; Interventionists; Solovki; Kislovodsk; Radio station; Sobetpgell; Drunk
tank; Pyramidon; Poripi e hat ; A state bond; The tenant
Primus stove; Communal kitchen.

] tej L Ezdz2 IsOIsj ftotso jJ HY dzedzts'G ts 0 8 LS dB'ddz] dzls @ 2 |
mMdzj Hze hdd3 9" 9 BH O3:
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O dzdztslsOYy W . Mj ¢ tsH dgW h dad 2 HJ dg Mdztsy dets  f toj H Ml
HdWlisj dz' detsflsidzd B3 L ff € O€ td @ d&3a3, M (@shi s Cslstster
MsOdzso dIsmw BBdzj § ddzlsj tej Mde" 3, ¢ L dzOo Olsj dz' dz' o3,
EEsh Os sy ftesyd M dLEyd ddy &BOljttdOdss. [ ctot
ftoesctcORBBde » JtosHEZSItse d edzgijHtjdedd dm © EZYyd B

Isj rndetsdztsce d d . [ dzw ftseor h jddw LWWjCIlsde desfyls d z
WdLduiMS sz ot (c0duE® BOLEOESELGBE t©j OddL O
dqdzls j cOCIsdoder » ftoddzsy jdzed?2, fsLosdveshdms odL EOd
HJ dzOls ! jets BBdzj § dZOGdZWHer 3. J s Ols! j tc OfMmM
Istcj n 3 todzs e ts BsH j dzdtctso Odzd v ofn) It Ic O sdz' Olsliz|tefj, . Ol r(t
fsMisOdzgso C O L OHOY HA&Y tc&uUtOBAEIlsC do dk val dzjdal 1@ dAt
smotsjdds HIdMydfdzdd c¢cadLrdyd McOw CEkdz sktcOe. 1
CeOWdSd. tOmMMdisistej dz@ ofj dzi sBratsHd A& § D dzmistclz c
BsHjdj2, O OCY,] f(sHEsBhds sS§fdnod {kOfr =
ftesyd M wBSH] Zdteseo Odzedw d Odzed BOyYydd fted t©OL cOE
f Z0dz® Hdzv BEZYOsh j2 fsctOdd 5 WdLdyj nss?
Oz tsted Isd3 ff tc@®dzth®© B3Rl te Hzd fyls d dze ftesctcOdd3 H dzw n
¢cftedmjHnOdzdj e

Abstract. Today it is difficult to imagine educational activities without any programs
with which the learning process becomes more interesting, informative, fascinating, while the
process oftudying materials is greatly simplified. A huge role in the development of such
software products and their introduction into the educational process was played by information
technology. To increase the efficiency of mastering educational material sicgdlgducation
at a university, the development and implementation of animated interactive applications are
required to visualize didactic material and make it more visual. The article discusses the use of
threedimensional modelling technology in educati namely in physical education. The
objectives are set for the development and implementation -@fr&ghics in the educational
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process for the development of the discipfiR@ysical Culturé. The development plan of this
3D-graphics is given. All th@ecessary tools for creating 3D models are considered, and the
stages of their manufacturing are described in detail. The process of modelling and animation
is presented in stages during the development of characters and a secondary plan for a training
program in physical education. The programming algorithm and listing of walking programs
and the squat exercise are also demonstrated.

sdzs yjorgj thezseo®stsoC O MiskHj dzlstso, MHOYoO ¢t
d de¥ ste dzOy d ts dzdz | B | ez kg td g9 O dzBjr, J C diststmsdgAeaief odz |
Odzd BOYdtsdedetsy Hteddzsy jdedd, odL EZOdzdL Oydw, L Odzvlis
oM dlsOdzdd, cteOWduimMSdd Isjndasedd.

Keywords: student preparation, passing control standards, information technology, 3D
modeling, control standards, animatiapplication, visualization, physical education classes,
physical education, graphic technologies.
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using UnityEngine;

using System.Collections;

public class Move : MonoBehaviour {
public GameObject player;

public int speedRotation = 3;

public int speed = 5;

public AnimationClip anima;

public int jumpSpeed = 50;

void Start () {
player = (GameObiject)this.gameObject;
animation.AddClip(anima, "animCube");
void Update(){
if (Input.GetKey(KeyCode.W) ||
Input.GetKey(KeyCode.UpArrow)) {
player.transform.posan +=
player.transform.forward * speed *
Time.deltaTime;
animation.CrossFade("animCube"); }
if (Input.GetKey(KeyCode.S) ||
Input.GetKey(KeyCode.DownArrow)) {
player.transform.positiorr
player.transform.forward * speed *
Time.deltaTime; }
if (Input.GetKey(KeyCode.A) ||
Input.GetKey(KeyCode.LeftArrow)) {
player.transform.Rotate(Vector3.down *
speedRotation); }
if (Input.GetKey(KeyCode.D) ||
Input.GetKey(KeyCode.RightArrow)) {
player.transform.Rotate(Vector3.tip
speedRotation); }
if (Input.GetKeyDown(KeyCode.Space)) |
player.transform.position +=
player.transform.up * jumpSpeed *
Time.deltaTime; } }}
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FMEA ANALYSIS OF THE OIL PRODUCTION PROCESS
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Abstract. The article provides FMEA analysis of the oil production process. FMEA is
an analysis of the types and consequences of failures, identifying potential failures that may
exist or occur during the development oogness of the process. This analysis is performed
using a universal algorithm:
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preparing an expert group;
the study of the project;
creating a list of potential defects;
description of causes and consequences;
expert evaluation;
developingsuggestions and recommendations;
summarizing.
rlng FMEA analysis, the manufacturer receives the following information:
list of potential defects and malfunctions;
analysis of their causes, severity, and consequences;
recommendations for reducing risksarder of priority;
general assessment of the safety and reliability of the product and the system as a

PW!\’HU\'.@@PW!\’P

whole.

A brief description of the oil production process is considered and the most critical
stages for this process are highlighted. Possible thosatses and consequences of failure were
assessed and identified the significance of potential failure, probability of occurrence and
detection of failure were determined. Based on three main criteria, the priority number of risks
for each type of failuresidetermined. Proposals and recommendations have been developed to
prevent the occurrence of severe consequences of failure, eliminate and reduce risks in order of
priority.

sdzt yjor j dnshasddt dse j dzd 4 , L dz2Oyd dsts s+ dzj W Is
sls¢ OL FMEAYO[dzO dzd L .

Keywords: occurrence, severity, oil production, detection, failure, RPN, FMEA
analysis.
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Abstract. The revival and development of domestic engineering requires a significant
increase in the efficiency and prodwdiy of engineering labor. The quality of products depends
not only on design decisions, but in many respects on correctly executed technological
preparation of production. Digital technologies, which have already become the absolute norm
in design work, ge not yet fully applied in the work of process engineers. To reduce the time
of technological preparation of production, improve the quality of technological decisions that
can be made, the active introduction of automated systems for supporting tret [if®dycle
into production. Such systems can be used at all stages of the technological preparation of
production: during the development of the product design for manufacturability, during the
selection of blanks, during the development of technolbgicesses, during the design of
technological equipment, in the control and management of technological processes. In addition
to engineering automated systems, universal office computer technologies provide a significant
increase in the productivity anguality of labor of a process engineer. Owning digital
technology is a mandatory characteristic of the qualification of a process engineer in a modern
machinebuilding enterprise. The relevant qualification requirements should be reflected in the
professonal standard of a process engineer and in the federal state educational standards of
higher education in areas and specialties of a madhii@ing profile, in educational programs
for the training of specialists in educational institutions of highecatttn.
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Abstract. This article discusses the comparative characteristics of the proposed ready
made solutions for monitoring performance indicators of telecommunications companies. By
implementing this system, it becomes possible to control the work ofniptaoseparate
Department, in particular the contact center, but also the company as a whole. Statistics
provided in reatime mode can prevent serious drops in performance indicators and make a
forecast for the next monthtor analysis, four popular cladesystems were considered:
Klipfolio, Tableau, PowerBI, Qlik Sense, when comparing them, difficulties in operation,
implementation and maintenance of systems were revealed, which entail not only time, but also
financial costs. An alternative way to solte tabove problems was to create your own system.

In addition to the main functionality, the system being developed will allow you to ensure the
security of data access, perform actions with dashboards, display summary statistics both in the
form of tablesand using Shuhart maps, add additional tools and motivate a specialist to improve
indicators using a personal account that displays all the necessary information on his personal
indicators in a graphical form.
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Abstract. The current stage of development of public relations is characterized by a
strong impact on it of information and computer technologies (ICTs). ICTs are present in all
spheres of human activity, and the education system is no exception. The use of modern
information and computer technologies in the education system awakens interest in new
knowledge, makes the educational process interesting, relevant, memorable, and stimulates
interest in a particular subject. Information and computer technologies sigtiyfitacilitate
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the work of the teacher, primarily creative, help to reveal, improve and accumulate their
professional competence. The purpose of the article is to identify the impact of Informatization
processes in the field of education on changingdleaf educational subjectstudents and
teachers, as well as on changing the ways of forming and improving the professional skills of
teachers. In addition, based on the analysis and synthesis of the collected material, the author
was able to identifyhte main requirements for graduates of educational institutions. These
requirements are taken as the basis for the method of interaction between the teacher and the
student through information technology to achieve the greatest effect of the educatiss.proce
Also, some issues affecting the improvement of information competence of teachers in the era
of the emergence and constant development of information and computer technologies in the
educational process are considered.

sdzs yd or 4 muzjsw 1O dz¢ dzts s -C dsdg¥didrteizd QO \Pdyts| deddisiz"
sjrndesdzce dd, GBtOLSOOIsjdz dz" 2 sy M, sB Iz yd da
tod Mztefmr .

Keywords: activities, development, educational process, information and
communication technologies, resources, soctegcher, training.
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Abstract. Currently, information systems play an important role in our lives. When
working with various organizations, state and public structures, there are large flows o
information that require a large amount of time and additional staff to process and analyze. To
facilitate this work, electronic document management systems are used, which are aimed at
speeding up the receipt of the necessary information, since théesashpork with documents
is a very energyntensive process. Every year, the number of organizations using electronic
document management systems is increasing, and the number of automated workplaces is
growing. These electronic document management regstkffer in the levels of architecture
on which they are built. Each level of architecture is analyzed for compliance with technical
requirements for information systems. The technical characteristics include: flexibility of the
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system, its reliability, #iciency and safety. System flexibility refers to the ability to adapt to
new conditions. Reliability is determined by the ability to perform the necessary actions for a
certain amount of time. The effectiveness of the system is characterized bytits@pgirform

tasks under specified conditions. System security refers to its ability to ensure the
confidentiality and integrity of information.
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Keywords: information systems, electronic document management systems, system
architecture, technical requiremts, reliability, flexibility, efficiency.
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Abstract. Oil companies are dangerous production facilities where accidents occur, and
harmful factors such as vibration and noise in such production can cause consequences for the
human body in the form of occupational diseases. Analysis of industrial injuries and
occupational diseases is carried out to establish the patterns that caused the occurrence of
accidents and diseas@®day, the analysis of industrial injuries is performed without the use
of software solutions, that is, all statistics are collectedbiisadays are calculated for each
case, all calculations are performed by employees of the labor protection Department, which
takes a lot of time, and the risk of errors and omissions is high in the calcul@tiaglisninate
these problems, it is propas to use information technology as a tool in the field of labor
protection, that is, to create a software solution that has the functionality to analyze industrial
injuries and occupational diseases on a personal computer with electronic calculiat®ns.
planned to create a module in the 1C information system, which will record accidents and the
occurrence of occupational diseases. There will also be a statistical analysis of injuries and
occupational diseases. The module will implement a functionaloulating individual risk at
each workplace for each employ&®r the module, you need to create a database to store all
the necessary information for its operation. When creating a database, the design stage is very
important because it is impossibled®ate a database without a detailed description Bifid.

DB design process is a process of transition from an informal verbal description of the
information structure of the domain to a formalized description of objects in the domain in
terms of a cedin model. The ultimate goal of design is to build a specific database.

sdzs yjor j bip@pak®, fosWLOetsdjoOddj, GRtOdO Lk
Jdt sdzsd duj MS OY wsHjd , HOsO&SEdYj MSOY dsHj d

Keywords: trauma, occupational disease, labor protectiomab#se, module, main
window, workplace.
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USING PYTHON WHEN WORKING WITH BIG DATA
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Abstract. This article dscribes the features of working with big data in an enterprise
using the programming language. The relevance of the article is determined by the problem of
choosing effective tools for working with big data that can be integrated with other enterprise
sysems.The main research method is an overview of the key concepts of big data technologies
and an analysis of Python's capabilities to work with big data in an enterprise based on data
from open sources, and practical implementation of the data analsisiag Rosstat data as
an example. The data science methodology and Python programming were used in
implementing the exampl@és a result of the research, data sources and formats that form big
data arrays in the enterprise are described, the capalohtieegrated analysis of structured
and unstructured data are characterized, and the role of visualization as an effective tool for
analyzing big data is updated. It is shown that the Python programming language has
advantages for working with big data ihe form of a large number of libraries focused on
working with structured and unstructured data and modern types of data analysis (data mining,
machine learning), developed means of integration with other systems and a wide range of data
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visualization apabilities. The implementation of the data array study has shown that Python
can effectively generate understandable visualizations.
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IPython 7.12.8 -- An enhanced Interactive Python.

In [1]: import pandas as pd

In [2]: excel_data = pd.read_excel('c: Is', sep=';', index_col='Data')
In [3]: excel_data

2000 2001 2082 ... 2017 2018 2019

Data croc
Poccuiickaa ®egepauud 22.3 53.2 121.5 ... 2002.6
LleHTpaneHulid 0efepansHeld okpyr 55.5 118.4 222.1 ... 240

Benropopgckan obnacTe
BpAHckaa obnacTb
BnapuMupckan obnacte

Amypckan obnacte

MaramaHckana obnacte

Ca A obnacTe 7. el  cco

Eepeiickan aBToHoMHaA obnacTb 2 ol ocoo 496 .7 449.5
YYKOTCKUIA SB TOHOMHBIA OKpYyT :] :] B ... 701. 1678.5

[114 rows x 20 columns]
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ASSESSMENT OF THE POSSIBILITY
OF USING ARTIFICIAL NEURAL NETWORKS
FOR PREDICTING OIL PRODUCTION
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E.A. Muraveva V.A. Konnoy,
Ufa State Petroleum Technological University,
Branch in theSterlitamak, Oktyabrya Ave., 2, Sterlitam&tepublic of Bashkortostan,
453118 Russia
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b dzdesIs O d WdzOflstsw h j j otoj Y Ctkzfdj2hdy dzj W Is
MsOdzS do O smw ) fJtosBdzj BBs?2 § OH jdedW Hispdzyr] dzj
dzj Wisj desder Gls tf daOslO@dzE Jo Oj s ¢ dzj sBrtsHd dBsisd
L WWiClsdoe dz q’dzfl]lstelzd:sjdzlstsa BsHj dzdtctso Oded W dzj M
fsCOLOIjdzj?2 HEtsBT yd dzj Wilsvw dzts@ s fnfteJW. 1l MOl
BsH | dzdtetsoOded ¥  digj Wilsstctsy Hj ded2, dn J S o[adztsfnls
sBl j &3O 9 [ tsH dats 2 ddeW stedzOydd, Utec[d34dzdd3 fmls d

Bj2esmjlsjotets BoHj dZzdiese OdzdY h dest &L QtGIzGIz fi

Abstract. Currently, the largest oil companies in Russia anfathe problem of
falling production of crude oil in the exploited oil reservoirkis leads to the need to search
for and implement more and more effective field modeling tools in order to improve the
performance of crude oil production. The articlalgpes modern methods of modeling oil
fields , their effectiveness in conditions of insufficient input information, and their applicability
and the availability of working with neural network modeling methods to a wide range of
specialists.
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Keywords: deposits, oil production, hydrodynamic model, neural network model,
forecasting.
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m
2
d
H

sl jClsk dgj o 5L sy dzts HEBdls: MW f 5 czdats ¢ BIFHFssls o j Is
WSLHO &R ftdisHdlmy o' BdOlk! ©fldgOd d
st @&g2 (tdhzdss 1).
MonkoTa ANropuTMU3NpPYEMOCTb 9KOHOMMYHOCTb
HenpoTuso- H
PevYnBoOCTb poLIOTe
Moneﬂb nMmeert Ha ocHoBe Moaenu Bo3MOXHOCTb
AOCTaToyHOe MOXXHO peanu3oBatb npoBOAUTbL MHOro-
CX0ACTBO NO anropuTM pelueHus BapuaTusHble
KOTOPOW MOXHO Flpu nipasinbHoM 33):[3'34“ 4 Mogenb ucnonbsyer YUCNEHHble pacyeTbl
aHanuaupoeaTtb SAAHIM MORC b ONTUManbHoe Konu-
He 0/HKHa NpuBo-
06BbeKT YeCTBO BblyUCIUTE-

AUTb K NPOTUBOMNO-
NOXHbIM noruyec-
KUM BbiBOAAM

t d Mzbaste j B 5 O thedzf witsts Jdzpdnils stetsy H j dad W

l1tcd t©OLOBSISE CdHteHd dzZOdRRd yj MS B2 d3tsH j dzd
sftse j dedets OCkkzOdzj dz, SOC C0O¢ cdHEtsHddOdBd yj MC |
ontsHdzZr 7 HOdzdzr =7 d kv SGe jHIGEA j sMsL wOdetstc tcOL
L OH OsPETffe 52 Mlsea © W dzt dH 50, HOdgdz" | 5 MC o Oy ddzO
OHOf OYdw dBsHjdd. 1, $0¢ fttOodddts, ftsctejh datsh
20% [44 . -36219. Rn- otLddCdtso j dedppmistcj ¢y dgy tp sz v Js tok
BjssHBsdESEdUjMSSEts ROLOClj O, dgj Mse jteh j dilse tsd

NbHBIX PECYPCOB
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Csotstedls B Istsds, Yysts 1 IsOf ctekzets?2 OHOflOYydd ¢
Mtesets?2 d bsydss?2 dzOkzydzts?2 B IlssHdSC 52015 jA@zwm s te |
BsH j daff. [-Z03].8

stesdzy btsets, 1IsO0f OHOfIOYdd d HtHEBdS d L da
HdzW dzjBtsdz hsets 3 Miststesy HjdedW dzO 1 IsOfj OHOYf IO
d btyde = EmMddd?2 Mfjydoddmistses. [ dWvdey] s OB ded
hifmsd or MsCcsCoO0dzdWdydtese Odzdz" = M j yd odzd mlstse .

l Emdzsedwa yomisdydzets? dzj sftcj HJ dzj dzdetsflsd o R ts
d de¥ stcdzOy d s dzdzr 2 B IstsH BSHj dzd tetso Oded W z0 s fdzt
ftoddsj dgw j 3" 2 © L OHOYOR dgjWilsjHuHtsB' yd.

[ Odzdz" 2 3] dasH f 5B PLM" 9 OjIs MiBY o dBsdj dlsOR, ¢
oLOd dissme w L ! BiYHE orntHds?2 d or atsHdats?2 ( f tetsc &k
sfdse ] dBsH]j dzdtetse OdzdwY dzj ydls Stsdzyd f ydw ¢ yJj tedatsc
OdzOdzdL, O Mmddzlstj L-43BsBY sdzj dzls [ 6,

I ftesyimmj sBlyjddy Milkd §E8desdiJlsfipsyd
s dmr o O h j -9 ronnssiHdedeirs L O d Md dsts s O stz o
fescdtsL T M kEfss2ydosmis: & ¢ (MS Oy dede” 8 H Odzdz &
ontsSHAZ n HWOdRZE [ 7,

[ ezt s tcz H des st 8 ftod sistetsj dadd dzj 2tetsfj s
OtcrndIlsj Slskzter, Blo jyosh j2 btojBlkjdkds?2 Itsydtsilsd
ftoddsj dgj dedVv cEwtedL sdzlsOdz’ dets?2 tsBEZzyoOs h j2 orBtsteC d

]l B d&zOMisk YisQH BB R Mzt 5?2 ¢ jtsdzsedd, tjh Oj
dz;?tetsfr]cjszatsGts,dgiﬁs:le,jlsdzq’std:tle)Hdom’JW:

T ftotsce detsL HtsBr yd dejWwisd ¢ O¢ HdzZw ctelztf fn
tslsH j dz2 desfyls d,

T BYyj SO ddelsjteW jtejdydd mMEe Oy ddg,

T ©6OMYtedHJdzjddjlsih az®Bezded UMGH Mo 52 Mise O,

T ftesecdetst Mtej Hdzd Mzlssydz" = HiBdltse d -f &zOMists
494]

v OC Y J Ctotsd3y OHOY dgjWilsjHtsB" Ydqd, dzj 2tetsmj Is
fteddsd daj ded § o dszlSJIIJ JtOBBISS ] HdY ML @Pddw &
Cd3tf dzj C Mtso Bsdzd Iststced dze © BOE dMistcOdz' dzr A dzj W Isj
ftosyy MMOBBd cOLtSHESBT yd o EfmMdzscedwrs dzjtsftcjH szsz

1 JtejH d31SHJdZdtGBSOdZde3 dimfmdzj Hizj dBBts?2 MdMmisy &
sBWLOIsjdz dgf d3d " OcOd3d W o dzv s Isfw

ifsHEBIss9C O o9ntsHdZr = HOdzdz =,

02 ISt H] djddj OtR Jad titizdas 3G tsaflz W dzd ¥ - ) § Ote

]l sSHESlsts9aC O onBHAdE » HOdedz" 7 L OCdzs yojlsmw o
i to d udmpddgtss Milso j dzdzts? Mo w L 4 & | 1 4 2 tesdzdzOw Mg Is! fls
HOdzdzr = MmoawrL j 2.

Il ftesykfghizdwse dzj 2tetsdzdzs? Milsd o Oy des Mmdzi H] Is!
M stesmis! wekyjddy, MtejHdvw d &OSCMIBOL dzOw tsh

dlstczC IskztedzOY Mnj BO ML HOddwY dzj 2tesMmjlsj o2 o
mMiBYw ddesy jMisats oL OddBsMmow L Odadzr = MtsMisOo dzv & h d A

Il T 9oBBHT

vO0¢Cdd3 tsBtOL A3, o ftetsyJ MMO~A ftoesedzsL qieso O
dztsh 1 fMtsL HOdzd W RBtsH J dzj 2 i3 Miststetsy H j dad v , My J
sB dzj d3ts2 StckHtsj 3¢ sMisd d Mmdztsy detsmis d ftetsyg f
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d de¥ stcdzO Y d s dzdats 2 H s stz i dakkdhtsts & O dégd'fiyls j Es iz Is s o d |
ML HOdgdzr 7 BSHjdzZj?2 ItejBlZj @Bc2 Istsydasmisd .

Il fitmMfjClsdej HOdzdzr J] ftetsBdzj d3¥ Bsckls Br Is!
odzj Htcj dzdv ddeW stedsOydisdzdzr = f OC jIsso dBsHj dzd tetso C
sfideso j dzj 2tetsdzdz’ 5 Mjlsj 2.

Moa6op apxMTeKTyphbl
¢ OueHka
BeiGop & CuctemaTtmnaayumsa npurLép,Hocm
SUEL LR 2 BXOAHBIX AAHHBIX 5 yidop
B s opMaumu

l

CosfaHune BapnaTUMBHbIX BbIBOPOK

!

HacTpoiika cnoeB &—— _ Hactpoiika
nepcenTpoHa KONNU4ecTBa

3 MepBuyHoe 06yyeHne UHC ¢ HeRpOHOE

!

duHanbHoe
06yyeHue
BbIUrPbILLIHON
apXWUTeKTYypbl

!

loToBas mogenb

tdmMezds® R~ &30 ML HOdzdWw dssH j odzd §ted S0

dlsj cOlskztcO

[ZtcOo! jo O . ¢., LOdss ¢. . 0]
fMdzr = HBYdd3de" = MisOdzyd? q syl dz¢ 0 (
ded € j : RBREHREMHsme] joj ¢ O " dj ~d
f OMmdetsmis! wBtstodzd ¢ BOIsj teff @S d 1 j M 52
-383. 330

[ EtcOo s joO (. ¢., RIfd3sd dztseo v . 1 . , AO2L Izo0
zOo O o filotsd tbOdid3j Bl thdednCk] : BOdztstsilsh sH dz" §
medj Isj rndesdzse d d d 1 Csdzsedyj s Ow BJj L
M2 M D &y @eEs?2 CtsdW j-35.dzydd. 2018. d
[EtcOo s jo O [.¢., [drO2ddtso0O 5. s. &Hmctdm
2 MlsOdzydd o ftesetwOdRd3y | think. [/ 1 B
cdJ Isj mndesdzse d d d 1 Csdzsedyj s Ow B Jj L
d2 MDDty ts? CodW j-383.dzydd. 2018. .
dBsg zieOp.',i § OssBPIsdL Oydw dzj WiIsj cOL s9 52
jtelsdzg" j MdMmlsjdizgr . // 1 Mmetstcdd S j: BOdstIs-
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Isd ~ dzsdzs e d L Csdzsedyd MG Ow BJLEST OmMdzsls 4 B
Cts?2 CBde85933. dzeydd. 2018. .
5 [ tcOo! O r. ¢., fded¢jjoo ¢.1., 1 Etec Odzd

Qo lssdBOIsd Ud

d

fn mdmisd d3' ftsHHJ oy Odzed W s Isd
dMfsd L 5o Odz
r

d3 s zZOo S soatsets ktetsodzj 3 6O | dzO |
Mesteded ¢ § siisdyd ded § fo eSSl din 'ds* 6OL o dlsdw  daj Wl
BOIs j ted Odz [ i HE d@tdcOCdatE2y § ROy datfh wzeizkizii 884 deg HF d 2
GsMmizH OteMmlise j dedz" 2 dzj WiIsw dz®l3. ddemisdlsizls. 2018. wu.

6.] tcOo! jo O [.¢., OHOSdAEZO .4. [ OLKOBTEBISC(
dzj yd IsCesEdRY Istdsjitc © M H o 52 dats 2 e sts2zd A js:Oo § dal tstc B3O
sy mndzsdzsedd ddzlsj dzdzy S lszOdzt dets?2 Y tsHHJjtey Cd ¢ tod daw
Il mMjtesmMmd2 ME B2 CsdaW jtod dzydd (f (201B&dBO41.j dzd j d3 L O

7. Muravyova E.A., Sharipov M.l.Kubryak A.l., Bondarev A.V.and etc Power
consumption analysis of pump station control systems based on fuzzy controllers with discrete
terms in Ithink software// 1 B tstc KAPR Fonference Series: Materials Science and
Engineering 201&. 20.

8. Muraweva, E.A. Optimization of the structure of the control system using the fuzzy
controller / E.A. Muraveva, E.A. Shulaeva, P.N. Charikov, R.R. Kadyod etc // |
B 5 tc dBYoCeflia Computer Science 2047487-494.

9. Bondarev, A.V. The analysis of opparities of construction and use of avionic
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{ HULIRY 1LCrtrLvRrRR 1 0
ve 1Tt fatond
SUBINTERVAL HIDDEN DATA EMBEDDING INTO IMAGES

WITHIN THE COSINE TRANSFORM

Y J todats ddtshtg j tg dzG(Slo, © ] to dzts dgtpteg tgd © yH €. 59
ApLdJuv 1 c¢ci1jdzestesHMEd?2 etsmkzHuOteMmise j dadz" 2
dmmdzj Hso Olsj dz MEd2 Edzdo jtemdlsj Isé,
G. JjdzetstesH, [ tMmd2MEOw AjJHJBOYdY
A.A. ChernomoretsE.V. Bolgova D.A. ChernomoretsV.S. Krivchikov,
FSAEI 11 ¢Belgorod State National Res
Belgorod, Rusian Federation

e-mail: chernomorets@bsu.edu.ru
¢ dzdzts Is Opydgw . MC ter sdese s € 5 dzls to ts dzw LO dhftsd L s
Bzdzr sddizj Hd2de" = HOdzdz" = o dzOfMlsswh jj otcj 3w ff tod «

Ctodzlstetsdz! dzf » HOdzdz" = © dJLEBBtO)y jdedw. | OBl
H Odzdz' n Zz0 thdse j Mz B @ dzloj LidoBCED ydgtdgdfs?  Godz0O dzdp A3 6
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ftcl] sBtcOL 8o Odzdw. 1 tojHIESy]Jd SHAaBH d&O thdtse j
9" ydmdzj dede HBdzj 2 1 dgjtecdd SCtsMmMddkem ftoj sBtcOL 59 O
Mk ddzls j tco OzOR, dzO Ctlstste’ j tcOL Bfigf ototg jsthr to @sLe wmOAd
ltcdo jHjdzr or tcOy jdedw HdzW BHIdMOdedw §ted dzj dgv j o3r =
sO¢Cyj ftodeojHjdgr Mlsdesh jdedw HdzW or ydmdzj dedw
BOIsted y ¢ tsfmd dziz ftcj sBtcOL s Odad W . t OL OB 5ls Od
Mke d delisjpptgo OkMY s L j " B  Hd&w MStr bdescEts o daj H
cOMftcjH)dzijdzgdY HBAdZ]2-Ctdse@ defftc@ L EBc®F B ddels j tco O
BjlstsH odzgjHtejdedW Bdlstsoar n HOdedz » dzO wfdatsa j &
CBdelsj 2dzj 6O dzO MtseMmisoe jalddalz'jdz & CE&BGlst d yfi) iz B if slaslg de
dLS¢dd3 € jHdddyy dn MtseMise j dzdzr &5 ydmdzOd3. 1 0O
Hj Bsdzmistcd tetso O dzO L WWiCIlsdoe desfyls f tod d3d dad C
dgdzls j tco Odz! desets MCtor sdesets o dzgj Hicj dedWv Ctsdzlstets
Or SCtMmddzzm ftcj sBtcOL so Odzed™w f fsLdyd?2 MCtrls
Msts2ydotsmisd ¢ odzjhdedds oatsL Hj2MIse dW ds.

Abstract. For hidden control of the use and distribution of multimedia data, the methods
of control data hidden embedding into imagescareently used. In this paper we propose the
method of data hidden embedding based on subinterval image analysis within the cosine
transform. The proposed approach is based on the use of subintervals matrices for computing
the image cosine transform engrghare in the given frequency subintervals, which are built
by splitting the domain of the cosine transform. In the paper we describe the expressions for the
construction of the frequency subintervals, and the relationships for calculating values of
subirterval matrices elements within the cosine transform. A method for selecting subintervals
used for hidden embedding is developed based on the analysis of the distribution ef image
container energy shares across the subintervals. A method for bit datalemliedeveloped
based on modifying the projections of the imagatainer onto eigenvectors corresponding to
the subinterval matrices eigenvalues that are close to one. Based on a computational
experiment, the effectiveness of the developed method dfotaata subinterval hidden
embedding into images within the cosine transform is demonstrated from the positions of
secrecy, the volume of embedded information and resistance to external influences.

B dz
i to
11974
@
d

NO® @

sdzs yjorj fMAsse ®datsy o dzj Htej &g dzlsitd, dzts £ ts @yl fatzd)
ftoj sBtOL 50 Odad J , YyOofmlstsils dzr 2 Mikze d dzls j tco Odz, Htsd
Mk ddzlsj oo Odzr dzOW dBOIsted yo

Keywords: hidden embedding, imagmntainer, cosine transform, frequency
subinterval, energy share, eigenvectors, subinterval matrix

sCtor sdapfitepded) ddeWstedzOydd o dL sBtcORS] dedw (
Btsy J Is B' Is! dmf sdz' L s9 Odzts H dzw MEter IsdzsG s ¢t
tcOMmMf tetsmistcOdzj dad j &3 BBz dz' Isddizdi Hd2de" = HOdgder . 1 j 5B
ejhjddjds LOHOY L OMNdIsr detled 58 BAEEE,d Ul I§ Bikls @afdz
Mrjdir, COwlsr, odHjtLOfdimd CdWWjtojdeyd?2 d Hts.

l Btdz! hddelse j Mz yOjo mMCter Isdets o dzj H tcj dzdzOW
ftod Colststesd3 o dzj Htej dzdz" | Mo J Hj ded W 5B dfmls syd
fsdz L s Olsj dzj dL ojdsj SCAsidAEs tafs dafderdrdhLjdite lzd y .

[jlssH MSter bdzsets odaj Hisj dzgd¥ HOdzdzr & 2@ tsf)c
dLsBteOY jdzd?2 © t©ORSOrR Ctsmddzzm ftcj sBtcOL tso Oded W
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{ B@zOMis' sfBjmeHddditscts CsMddkzmn §tjsBcOL 5o
5B d&ZOMlsd Stkzeseor 7 f wHfiflyicOdzilse j dzdz 7 YOMmissls

D, ={(u,v)[0¢u<p, 0¢v<p},

OLBdo ORSHY dzjlzOf jtej fnj COs h damw yOmbstslsdr 7 fsH
Vo h=12..R.h=12..R, Mdjnkzshjcs adHO (tedhlzdtss 1)

-. IR
>V

T ro | !

:,Vlz V2P

wl W

{ dmEzdasRe ddzsY oo Otz &zOMlsd e Hjdzj dadv C sihddatzf

Vrlr2 :{(urv)lulrl ¢Cu <u£l, Vlr2 ¢V<V£2 ,

OCu!<uji<p, 0Cv2<vZ<p.

1 2Mmls! dL sBteOY j dgd J , ) Cshtstes sfizh j Mise
(LB cORiaed Pdzj o), ftojumlsOodw jlkmw o odHj d&C
F=(f),1=12,...N;, kK=12,...N,, t0OL i3jNgdsMmlsd

rdzv C Oy HBGETM Y}’}llzza)q‘dqlsﬂfr}:WstGﬁ]W ﬁ]tstslsajlﬁ’rll‘llglsalzsho
L dej odEfFd) (S oOHEOlS joldzdubots? detsted3 ) dL s5BtOY J
ftcj SBLOL S50 Oded ™ dz0 tshdese Odedd -Wzj HEZs M jets fsslsd

i)

R, :ﬁ’

cHE, (uOmk' {djtedd dLBBLOYjdd" AV, Msske il
E,, =t(G,FH,FT),
E(F)it dzgjtcedy (CoOHW©Ol joSdzdHtots?2 detsteds’ ) (L tsBts

ftcj sBtOL s9 Odad Vv,
E(F) =|F|* =tr(F F"),
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sfjed)deyjwoydy o udfdzj ddv MmdjHO &EOLdy’ ,

BOIs e & = (97}, ) ik =12,...N;,  #, =(h3 ), ik, =12, Ny, i
CoOHEOI |, fd B3d3d Isted ydz' 4§ , flze ddzlsj teo Oz dzr j

SftejHjdvs lsmw MmdzjHks h dd&zd5ler Oy jddwaddd [ 3, . 2
girllkl = airllkl + grllkl )
3, =%, +h% .

Cdzj dsi dalyr, ik =12...N;, 8% . ik, =12..N,, W dzv ke Isfyw
Ldzj &3 dels Odsd Mz B § A& defsBy dz" CHn f d3@ telzfygf O dz! detsets i) 5B to
[ 4, 401:100
sin(uy (i - k) - sin(ui(iy - k) Lk
P(iy - k) ]

?Sin(vgz (i2 - 2))_ Sin(Vlrz (i2 _ kz)) | y
qrz _i p(iz' 2) 112 5 29

oky |

2 _ 2
V2 V1 .

[
'l\ D ,|2:k2.

~

Cdzj Bj B ik =12 N, B2 ik, =12N,, W dzv sy

L dzj 3 dEs O3] C o OL d iz B @, delsH, ST dele i Ys lBa® L 50 O dac
14]

~r, _Sinuz (i, +k; - 1))- sin(ur* (i, +k; - 1)

iy p(ll + kl i 1)
A = sin(vy (i, +k; - 1)) - sin(v2 (i, +k, - 1)
PLO) p(|2 +k2 _ 1) .

{ Isd3d Isd o, Yls ts ff]'ZdeZlS@rlfﬁd@'H?WSlJSBOBﬂ@t@dugfHJdI
(¥ dd stetso Ols* ) o ©OBEOR Cohddkhn (Y 5BEOL T
n=12,..R, rn=12..R, dL sBtcOy j dad W A Mstslse jIsMmise |
fnlzsqdzlsyrggsc)dzlz
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lerz - GrlF Hrz '

[Odzjj ®©OMMdsstedd k§stwhtsyjddzs §B, s’ o0
n=12..RR,, L dzOyd dzd 2 H{ang}JEQ fiy i) ezl 1 8, SHADR R,
rn,=12..R.

USGHO, HdA&v MmCter sdesets odgj Hicj dzgdV ftoj HdzOG O Is
g. -19070] yOfmissisds ¥, Mzhgtdsg @ ¢ n dj 1 dzj dsj dals O
ftshdzj Hise Olsj dz' dzts R} NANMGEFD... A, dzj & if dH 2, ddzH § € s o
of f tsdzdgw ¥ Isfqw  Efdztse d W :

1<n ¢n, <RR,
no~ M
a Re¢l, a R>T,
n=1 n=1
RiRy __ RiRy

aPkP>1-T, § P¢1-T,

n=n, n=n,+1

GHLJT, L OHOdzdz' §| fBtetsetsar § L dzOyd dadw .

ljdzdyd 20T, ptst8tHds@j Isfpw dMrtsHW dL Istej Bso Odzd 2
(Misj §jdd dm¢ oy ]Gl dAdsjptc@®y jdzdevdze) H t6j dede” i3 H O
fsteslg®r BdteOj sy dhratsuw dL Istcj Btso Odzd 2?2 EMmilsts2:
cOL tczh O h dd3 oetLHj2Mlsoadwd (Misj qj dz dms Oy J dad
dL o dzj uj dedv d£ tsdast e e e pOded ¥

14 sy Hinlse j dzdzs  ftetsyj M MSter lsdatsctsyd ¢ dzj H e,
ftoj HMIsOo dzj dedzts? © odH]|] §Mmdzj Hise Olsj dz desfylsd B d |
fnlzsqdzls\d,lrgstsf@lziijﬁjlsadzwcjlsfnw mMdzj Hzs P dd3 tSBOL t503:

1] fsdzdedls! s jteOyds fHtodmotsy dedWw:

~

F=F.

2. lrydmddls: Mt mise | da s s & d disp s @ gz'd
50 1s G o H, .

3. utLHOL' sz Mlse © Qhsbdh)seiFd@e.d, odCltt
W2 =(W?}, k=12,...J,, sOBEdH,, Mhoslkejlshseksh i sddL ¢
MseMise j deder & dulf H&Bdgd Uj Msets BddL SR ¢ jHddedyj
5015 S dH,,)

4. 17 ydmdzd sgy® Juetss S @piF dzd v A &z0 Mise MG § dzdz
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~

qH, [ 7, «87:186

2

a2 = ()T W2,

i=12..3,-1, k=12..J,.

5.1 rudfmddls! d&sHdWdyd e eddzoo difialiydd sls L
o dzj Hiow j 3B cCtds deisdds@lz! dzts?2 d deW stedsOyd d :

gl’ll’z _ﬂgrﬂz ' J-fr]dzmlL:l'
“ T1g, of wisls d 8 dabs.

6 . [ sHd¥ dydtetso OF s dzlsfjL s jiat®© ) ndzdl uj Istsd3 B H d W
L dzO y gfEd v

F=F - Qg (W) + Qg (W)
7. 1 bolstsedHsdzy fafmi2n Bdls odzj HigW j Bs2 ( de¥ ste BO

RLOdZj ujdedd dL dBSHJW dudlﬁstsadﬁﬁzwmﬁd@ s ofiAtp @Oy | dis

ddzW stedsOydd, odzj Htej dzdzscts M l]'qijd:{[swka 5 off) t&f stshgbsclav jj dsdy
Mdzj e h dd3 B KLOL t5A3:

& fn) dzgf” >0,
(0, of totsls d B dals,

ECTN

GHJ

G = () F W,
[z Hj Bsdhlsteoydd ttOBtlstsmy s dtsfisd ttOL tcOB
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