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SECTION 1. MODELS, METHODS AND INFORMATION TECHNOLOGIES IN

ECONOMICS /f [ r ( JJw, v frwowr ALt f ¢Aunma [] {4 wy
(sd1df whw

UDC 339.5

UKRAINIAN AGRICULTURAL SECTORAS A STABILIZER OF THE
MACROECONOMICINSTABILITY

Bukin E.

Currentlynationaleconomicof Ukraineis in anextremelydifficult situation,whichis not
only causedby the RussianaggressioragainstUkraine, but also by the numberof internal
factorse.i.i National DevelopmentStrategy(NDS). In fact, no NDS everexistedin Ukraine,
andeversincethe decayof the USSR,Ukraine hasexistedone the remainechumanandthe
technological capital. Although, after twenty-five years of independencejt is almost
impossibleto distinguish, which of the causeshad the most devastatingeffect on the
Ukrainianeconomyi,it is clearthat the developmengpatternsusedin the pastare no longer
effective.And the newsolutionsareneededo the cyclical economicproblem.

World Financial Crisis of 2008 had a disastrousconsequenceon the Ukrainian
economyDespitethatit took Ukraineconsiderablyjongerin orderto recoverfrom the crisis,
the deepnes®f the economicstagnationin Ukraine drawsall attention.On averagein the
World, GrossDomesticProduct(GDP) growthrate(in the constanfprices)deterioratedo the
-2.1%;however,in Ukraine, GDP growth ratefelt almostto the -14.8%.Deteriorationof the
GDP of particularregionsof Ukraine reachedthe maximumof -21.1%in Zaporizhiai the
mostindustrializedregionof Ukraine (Fig. 1). In 2010,whenthe World recoveredrom the
financial crisis, averageGDP growth ratesreached%. At the sametime Ukrainianeconomy
hadevenslightly exceededhe global growth, however,asthe tendencyof thefollowing after
2010yearsshows,expansionof the Ukrainianeconomydid not las too long andthe growth
becomenegativealreadyin 2012. It seemsthat Ukrainian economyamplified all external
fluctuationof the World economyon the entireperiodof investigation.

10

-10
-15
-20

-25
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

—8— /porizhia 4,6 6,1 8,5 1,4 -21,1 3,2 2,9 -2,2 -0,3 -3

—— N orld 3,8 4,1 4,1 1,4 -2,1 4 2,7 2,2 2,8 3,3

Ukraine 2,7 7.4 7.9 2,3 -14,8 4,1 5,2 0,2 0 -6
—@—7porizhia —@—World Ukraine

Fig.1. Ukrainianeconomyasanamplifier of the globaleconomyfluctuations(GDP percapita
growthrate,%). Source]1]
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As follows from the figure 1, in termsof the GDP per capitagrowth rate, Ukrainian
Economyhad passedthe pre-crisis level alreadyin 2010, however,the recoverywas not
sustainableompareto the World. Therefore,jn 2012,this indicatorreachedzerogrowth and
in 2014 becamenegative,indicatinga new crisis in Ukraine. In fact, the GDP per capitain
realtermsin Ukrainehadnot recoveredyet to the pre-crisislevel andcurrentlyis only 90% of
whatit hadbeenin 2008.Leadingindustrialregionsof Ukrainewheremajor partof the GDP
is generatingby industry producinghard commaodities(e.i. i Zaporizhia),are evenin the
worth situationthanentire Ukraine,reachingonly 80% of the pre-crisis GPD level. This fact
proves, that the heavy industry of Ukraine losesits potential as a driver of the national
economyout of crisis andsuggestthatthereare otherfactorsrazingthe Ukrainianeconomy
Af rtoelkoneeso.

Agriculture,asa sectorwhereUkrainehasa substantiatompetitiveadvantageompare
to the othercountriesin the world, takingits placeof the economicdriver of Ukraine.On the
investigatedperiod, from 2005, agriculturalsectorof Ukraine hasa positive and constantly
growingtradebalancen Agricultural commoditiesAs it is shownon thefigure 2, nonmatter
how severis economicsituationin Ukraine, agricultureis still reachingthe positive trade
balanceandimprovesit overtime. Even,whenagriculturalimport shrinksalmosttwo times
from 2013 till 2015, due to the decreasingourchasingpower of the Ukrainian population,
decreasef the agriculturalexportis not enoughto causelowering of the tradebalance.ln
addition, growth of the export and reductionof import volumes,is supplementedy the
continuousdiversification of trade partners.Thus, thereis no countryin the World, where
Ukrainewould exportto or import from morethan 15% of total agriculturalexportor import
respectively.Sucha positive tendencyin the agriculturaltrade of Ukraine would not have
beenpossiblewithout structuraltransformatiorof the UkrainianEconomy.

15000~

Trade balance
10000~

Partners

Brazl
Egypt

Germany

5000-

57.5% [ 63.0%

. India

[l otner Fsr
Poland

Rest ofthe world

|| Russian Federation
Spain

Import (-) / Export (+), million US$

o

Dl vurkey

-5000~-

. ' v ' | ' { ' ' | '
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
cT CcT cT CcT CcT cT CcT CcT CT cT GTIS

Year
Figure2. Tradebalanceof the Ukrainianagriculturewith the othercountries Source2, 3]
The ultimate solution for keep thesepositive tendenciess in accomplishingof the

markettransformationsn Ukraine.In particular,freeingthe agriculturalmarketfrom all kinds
of governmentalinterventionsand creatingequality on the market. That implies alleviating

10
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any policy instrument, which reduce the welfare, alone with the nonpolicy related
instrumentsuchascorruption.Separatattentionmustbepaidto thep r o d uaccessohe
externalworld market.
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UDC 330.36.012.4
USERBASEDVS. ITEM-BASED COLLABORATIVE FILTERING
Hnot T.

Thereare many different strategieof Internetmarketing.Simple onesare focusedon
advertisingnew or popularproducts.Theyd o ntakeinto accounttargetaudienceThereare
alsostrategiesyhich advertiseproductsbasedon mathematicatalculations sotheir purpose
is to predictproduct,which mostlikely would be soldto client. Suchmodelscould be simple,
for example they could proposeproductswith the highestdemand.On the otherhand,they
could be mathematically complicated and built using machine learning and artificial
intelligenceframeworks.Suchmodelsare modelsof machinelearningclassof modelsi the
basisto build recommendesystems.

From the scientific view, recommendersystemsi subclassof information filtering
systemsywhich build sortedandrankedlist of objects,which couldbeinterestingfor user.To
build such systemwe could use information about user, her history in environment(for
example, history of purchases)jnformation about product etc. In addition, recommender
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systems compare data of the same type from different people and calculate list of
recommendationfor specificuser.

This thesis is focus on comparison of performance of two most popular
recommendatiortechniquesuserbasedand item-basedcollaborativefiltering. For this we
have used 1M MovielLens dataset[2]. 1M MovielLens datasetcontains approximatelyl
million ratingsof 6040 moviesfrom 3706 users.Ratingsvariatefrom 1 to 5. The level of
ratingmatrix sparsityis 0.045.

Therearetwo main categorieof collaborativefiltering algorithms:memorybasedand
modetbasednethodd4].

Memory-basedmethodssimply memorizeall ratingsandmakerecommendationbased
on relation betweenuseritem and rest of the matrix. In modelbasedmethodspredicting
parametrized model firstly is neededto be fit based on rating matrix and then
recommendationare issuedbasedon fitted model. Userbasedand item-basedcollaborative
filtering areexamplef memorybasedapproach.

Eachcollaborativefiltering methodworks with rating matrix. Formally, we havea set
of usersu ={u,,u,,...,u,} anda setof items| ={i,i,,....i.}. Rating matrix is representedy

R :{rjk}, ji Lmki 1,n. Eachrow of matrix R representsiserandcolumnsrepresenitems.

UserbasedCF forms predictionsbasedon aggregatedatings from the closestusers
(nearesheighbors)Nearesneighborsaredefinedbasedn similarity betweeruserswhichis
calculatedusingavailableratings.It is importantto understandthatthis methodworks under
assumptiorthatuserswith similar ratingswill rateitemssimilarly.

There are many different similarity measures,which are used for training such
recommendefThe mostpopularfor collaborativefiltering arePearsorcorrelationandCosine
similarity.

Algorithm:

Foruserui 1, m:

1. Calculatesimilarity betweenuseru and all otherusers.For this could be usedany

preferredsimilarity measure;

2. Selecttop n userswith the highestsimilarity to usersu;

3. Calculatepredictionsfor unknownratingsfor useru as averageof availableratings

from n closestusersor asweighed(on similarity distance)atingsof n closestusers.

To find thebestvalueof n, separatealidationsetor crossvalidationcouldbe used.

In our experimentwe haveusedCosinesimilarity andselectech as50 basedon cross
validation. Resultsfor different numberof n are shownin the left part of the Figure 1. As
experimentwere run multiple times (to achievemore stableresults),all estimateswill be
shownusingboxplots.

Evenwe haveselectedh as50 asthe bestestimatedvalue,we could see,thatn=20 is
alsogoodenough.

Item-basedCF approachis very similar to userbased.But in this one, similarity is
computedbetweentems,not users Assumptionis thatuserswill preferitemssimilarto other
itemstheylike.

Algorithm:

1. Calculatesimilarity matrix betweenall items basedon availableu s e matmds. For

this couldbe usedany preferredsimilarity measure;

2. Foruserui 1, m:

2.1 Storeonly n closesitemsto eachitem;
2.2 Calculatepredictedrating for eachitem basedon availableratingsof useru by
weightingavailableratingsof useron similarities.
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As with userbasedCF, we haveusedCosinesimilarity andselectech as 350 basedon
crossvalidation.Resultsfor differentnumberof n areshownin the centerpartof Figurel.

RMSE for different number of items for UBCF RMSE for different number of items for IBCF
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Figurel. CrossvalidationRMSE for differentnumberof usersfor itemsbasedCF (left)
anditemsfor itemsbasedCF (right)

Algorithms were run 10 times for different train/testsplits in order to achievemore
stableresultsusingRMSE.

As we could see,it is possibleto achievemuchbetterresultswith increasingnumberof
itemswith itemsbasedCF in comparisorwith userbasedCF. However,for this we should
usemoreneighborswhatmakest computationallymoreexpensive.

ltem-basedCF givesan ability to achievelower RMSE on testsetthanuserbasedCF,
whatmakest moresuitablefor givendataset.
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THE ROLEOFBOTSIN EVERYDAY LIFE
GolubB., TrokhymenkoV.

The mobile applicationsmarketis stagnatingln the AppStorefor the attentionof the
usersfight 1,5K applicationsin Google Play - even more. People are reluctantto try
somethingnew. Evenin 2014, mostAmericansare not chargedwith a singleapplication(for
the month). And, accordingto ComScore,users spend 80% of their time just three
applicationsThe costof the promotionmostapplicationssimply do not pay off.

But thereis a segmenbf this market,which continueso grow - talk aboutmessengers.
WhatsApphasrecentlyovercomea mark 1B users,FacebookMessenger 900M, WeChat-
700M. Thetotal audienceof the four mostpopularinstantmessengers Novemberaheadof
themostpopularsocialnetworks[1].

In parallelwith the declineof applicationsand a large increasein messengeactively
developingthe technologyof artificial intelligence,natural languageprocessingand cloud
computing.

Developersbeganto realize that not all tasks have to write a separateapplication.
Instead,you caninteractwith the userin the programswhich it hasalreadyestablishedand
to solve the sameproblemusing lightweight software(bot), built directly into the chat. And
thenbegana surgeof bots- programghatinteractwith the userthroughthe spokeninterface;
programsides,which communicatewith a personin his own languageand carry out various
requestsTheyhelpto find news,weatherexchangeates,find a suitableflight, book, music,
ordera product,translatea word, transfermoneyfrom cardto card,checkthetext for errors,
track packagesandevento find a pair.

The first bot programwrote MIT professorJosephVayzenbaumback in 1964. His
offspringnamedEliza parodiedbehaviortherapistselectskeywordsin replicasof humanand
answeredadditional questions.In the zero existed dozensof chatbots for ICQ, which
performed the functions of the calculator, translator, library, a collection of anecdotes,
Horoscopessentnews,horoscopesindfortunetelling. [2]

For the user,it looks like a chatwith the commonman (henceanothername- a chat
bot). Someonehinksthatit is the mostconveniencommunicationinterfacewith a computer:
You aska questionor tell abouttheir needs("Whereis the nearesttalian restaurant?"Any
news about Apple?", "l needa taxi", "Need gif "bad", "etc.), and the program gives the
answer,executesan order or recommendgif, link, translateunfamiliar words and anything
youwant.

Therearedifferentwaysto interactwith online services- it is possibleto orderthrough
a separateapplicationor placeit on the site, you canwrite or call the help desk.Facebook
Messengemain developerDavid Marcusis surethatthe bestthing we cando - is to replace
all thetextcommunicationin themessenger.

Theoretically,the boatcanreplaceany customersupportbusinessThe companySony
Pictureshasalreadyreplaced’0 operatorchatbot from startMsg.ai. Graduallyturn comesto
governmentclerks - why spendbudgeton them, and checkif the issuedocumentson pre-
definedrulesandcanprogram?

Chinesechatbot Microsoft Xiaoice, simulatingthe behaviorof a seventeeryearold girl
- a real star of the Chinesesocial networks. Xiaoice communicatewith tensof millions of
Chinesean the messengerg/eChatand Weibo. Sheknowshow to sympathizewith, to joke,
cancheatandmove awayfrom the conversationMany are copiedwith it, to brightenup the
lonelinessgvenknowingthatit is a program.It sounddike anepisodeof "Black Mirror", but
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it is reality. Developerscall Xiaoice the biggesttestof Turing in history. Her sisterJapanese
Wrynn lesspopular- it hasonly two million subscribersn Line (messengetoo). Members

generallycorrespondvith her aboutanime.But the experimentwith Tay, Englishlanguage
chatbot the Microsoft, not specified:trolls with an anonymousforum 4chanjust one day

forcedto repeafTay NazislogangraisingHitler andthe Holocaust[1]

TelegramMessengerfoundedby PavelDurov, openedhe platformto createbotsin the
lastyear. Therealreadyexist 1K bots.Boat piratedlibrary "Flibusta™ helpsto find any book
and sendit directly to your phone.Boat locked RuTrackersearchesand downloadsthe
torrent. Using bots in the Telegram,you can checkthe weatherand news, play, translate
words,downloadmovies,adddirectly into the conversatiompicturesgifs andmusic.

In late March, its platformfor developerdotsintroducedMicrosoft. The companyhas
lost to competitorsfrom Apple and Google battle for the mobile applicationsand is now
trying not to missa new stage relying on smartbot with integrationto e-mail, Office, Skype
andotherservices.

Of specialnoteis a corporatemessenge&lack. Botsmanagersvorking in Slack, can
help to plan and conduct meetings, manage tasks, make extracts from the important
discussionsautomatevorkflows, andorderfood right from the chat.

Bots have becomea hot topic so that they rushedto do everything. Excitement
developersvarmeddaily newsaboutthe million investmentn startupsworking on artificial
intelligence.

Bots,is notlikely to engulftheentirenetworkandnotkill theapplication,asit promises
to make headlines.But they just take away the work of many operatorsand supportstaff
takingorders.E-commercejnformationservices in theseareasthe botswill takeawayfrom
the sites and applicationslarge part of the traffic. As applicationsare not killed, but
complementedhe network, and bots not win over all the functionality of websitesand
applications,and insteadcomplementhem. The recesswhich will take boats,canbe very
modest.

The mostinterestingand difficult to predictthe question:what can be donewith the
help of robots,which cannot be donevia the websiteor application?Perhapghereis a gold
mine, not existingin thetransferof anewchanneimodels.In anycasethetransitionfrom the
applicationto the botslookslessrevolutionarythanthetransitionfrom webapplications.
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EXAMPLE OF DRAG REDWTION OF WATER FLOWOVER THE BRIDGE IN
TRAPEZOIDAL CHANNEL USING BLENDED SURFAQANTS

Markowski J., Markowska J.

The authors based their discussion on the sources of literature dealing with the
phenomenon of resistance reduction of water flow in pipes and open channels under the
influence of plymer additives and surfactants.

This research was conducted since the seminal publication (White, 1957) focusing on
pipelines. The addition of the polymer causes a marked reduction in resistance in the range of
turbulent flow. The addition of polymer arsirfactant increases the length of the transition
zone and stable zone of abnormal reduction of drag reduction in the range of turbulent flow
(Matras, 2008).

Following this trail, the authors hypothesized that similar phenomena are taking place
also inopen channels, due to the similar nature of the flow regime. The verification of this
hypothesis in a 1:1 scale is technically very difficult and costly. The authors decided to use a
flow computer model HE@Ras to obtain evidence confirming the expectett@ue of the
experiment. Taken as a basis a patent (Markowski at al, 2015).

Experiment adopted trapezoidal channel with a depth of 5 m, a slope of slopes 1:1, the
bottom width of 40 m and a decrease of 1% on the longitudinal length of 2000 m. At 455 m
waslinked bridge 5 m wide supported by three supports spaced 10 m. In thém@resional
model for unsteady flow in the range of 1 to 809/ra flow resistance variation obtained by
varying the ratio Manning trough section from 480to 340 m.

The computabnal model shows a significant reduction of flow resistance in the
metering zone a mixture of polymer and surfactant on the wetted perimeter of the channel
section, kg. 2 to flow without the addition of mixturekig. 1 and lower water level in the
zone n question. As a consequence of a reduction in water level occurs naturally increase in
flow velocity tab. 1.

narow  Plan: Plan 20 18/672016
sampie1 $1

=

8
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Fig. 1 lllustration of the water table in the crelssdge for n = 0.045
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Fig. 2 lllustration of the Water table in the creisgdge for n =0.025
Tab. 1 Summary resul ts ofbrliodwgeer itnhgr owagthe rt hlee
the flow resistance Mannings in this zone
Manning's n| River Station Q Total Water Surface Elevation Velocity
(mb) (m3/s) (m) (m/s)
n=0.045 450 799,9 15,17 3,83
n=0.035 450 799,9 14,38 4,7
n=0.025 450 799,9 14,21 4,89
n=0.045 440 799,9 13,85 5,35
n=0.035 440 799,9 13,53 5,83
n=0.025 440 799,9 13,23 6,36

Concl uReadwmsi ng the flow resistance caused by
and surfhatchendreas of coamumiedautcieont Ber U otcuarle sv
increasing the speed of flow and cemftfedthbaut @f
floods in area of special protection.
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if (ContextCompat.checkSelfPermissicon(this,
Manifest. permlss:l_on ACCESS FINE LOCATION)
== PackageManager.PERMISSTON GRANTED) A
mMap . setMyLocationEnabled (true) ;

}
LocationManager locationManager = (LocationManager)
getSystemService(LOGATIGN;SERVICE];

location =
locationManager.getlastEnownLocation (LocationManager . NETWORK PROVIDER) ;
latitude = location.getLatitudel() ;

longitude = location.getLongitude () ;

myPosition = new LatLng(latitude, longitude) ;
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AUTOMATED PROCESS COATROL SYSTEMS GATHERNG AND RECYCLING OF
ORGANIC RAW MATERIALS

ShvorovS, KomarchukD, Chyrchenko D.

Introduction. Every year after harvest the fields are tons of organic material in the form
of tops, leaves, stems and other plant parts that are not used as the main raw material and do
not go to feed animalé$n this regard, the actual problem is to depespecial methods, means
and systems automation processes the collection and recycling of organic materials in the
conditions of substantial uncertainty priori nature, structure and the true state of organic
materials in the fields.

The purpose ofresearchis to develop a functional structure of the automated control
systems (ACS) processes the collection and recycling of organic material for biogas and
quality fertilizers.

With ACS processes the collection and recycling of organic materials slheuld
resolved following tasks: monitoring and search for organic materials; planning and
distribution of special equipment in the fields to collect organic materials; operational
management of the transport, loading and processing of biogas plants organial ma

To solve these problems ACS processes the collection and recycling of organic
materials must include monitoring subsystem (search), planning and operational management
processes transport and processing of biogas plants organic materials.

The subsystem monitoring (search) organic material is a geographic information system
with data sensors that are designed to obtain information on the quantity and quality of raw
materials and the possibility of its collection and use. There are speméttahs for pattern
recognition, in which is provided to address the following problems: perception of the image
(technical measurement), the received signalppoeessing (filtering), the selection of
appropriate (indexation) and image classificaticgc(sion).

To solve these problems neural network structure synthesized and tested for adequacy
respective multilayer perceptron. Subsystem plan and allocate special technique based on the
use of the algorithm of distribution vehicles in technological saread procedures for
determining the number of handling facilities in paragraph postharvest processing of organic
materials based on the methods of queuing theory, which minimizes downtime harvesting and
vehicles in anticipation of handling. Subsystem apenal management of the transport,
loading and processing of organic raw biogas plant is based on a hybrid intelligent system
management, the main component of which is a knowledge base, solver of problems, power
simulation process module training systena interface.

In developing the knowledge base made system integration models and algorithms
based on classical methods of modeling and artificial intelligence methods, providing an
effective solution of problems of planning, control and operationabgement processes of
collection and processing of various types of organic materials. The knowledge base consists
of 3 levels. At the first level are planning models. The secouddstribution algorithms
technology. The third- Procedure of knowledge abouhe harvesting campaign and
production rules management and contRybduction rules control the plan are recorded as
follows. As a rule synthesized control of production processes of collection and transportation
of organic materials, the following nadi@an:

PY - weather conditions are favorable (G), unfavorable (B);

PZ - performance means high (T), good (L), medium (S), low (H), unsatisfactory (C);

PF- the actual percentage of the plan, (T), (L), (S), (H), (O);
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PR- predicted percentage of the plan),(lL), (S), (H), (O).
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In developing a knowledge base system made system integration models andhadgorith

based on classical methods of modeling and artificial intelligence methods, providing an
effective solution of problems of planning, control and operational management processes of
collection and processing of various types of organic materials.

Conclugon. In this way, through the proposed the automated control systems provided

effective solution to a complex of problems in the collection and processing of various types
of organic materials.
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POL-ON - INFORMATION SYSTEM ON HIGHER EDUCATION N POLAND
- AOEI xOEE *8h - AOEI xOEA *8h " OUa&aeE,

The author of POlon is National Information Processing Institute (OPIl)an
interdisciplinary research institute. Their principal aim is to provide access to complex and
up-to-date information concerning Polish science. In addition, they conduct their own R&D
projects, mainly of an applicable character, which serve as a stinarlugev¥elopment of
science, technology transfer and improvement of the Polish higher education system. OPI
creates complex IT systems on science and higher education: from technology architecture,
through data collection and verification (organization afcpgsses, Internet search, semantic
analysis) to data aggregation and visualization. The core recipient of OPI work is the Ministry
of Science and Higher Education in Poland, for which the results of our research serve as an
instrument for better decisiemaking. Accordingly, Information Processing Institute provides
analysis for the two other central R&D financing agencies: the National Science Centre and
the National Centre for Research and Development, as well as for the Ministry of Regional
Developmentpther governmental bodies, public sector experts and entrepreneurs.

POL-on collects data on all Polish scientific institutions and universities in order to:

- Collect and share information on higher education, structure of various institutions,

fields of study, students and people connected with science

- Gather information about the quality of education system

- Monitoring of material assistance spending

- Control of tuition fees

- Control multiple employment, as well as appropriate selection of education staff

- Control overFinancial Reporting

The main areas of PGan:

- Basic data of scientific institutions and universities. The register reflects the
structure of higher education and science in Poland. The collected data are publicly
available and gathered for imfoational purposes. The register has a functionality
that allows to obtain information on quality systems implemented in the specified
institution or organizational unit.

- Reqgister of permission to award degrees by local universities and scientific and
resarch institutes. This register allows to obtain information about units having the
right to grant doctoral degrees and postdoctoral in various fields and disciplines of
science and art.

- Summary of reference for the study on a particular fields of studgi, éad profile
of education. Summary presenting authority to conduct studies in a particular field,
level and profile of education that have been given to academic units.

- Nationwide list of students. It contains the most important information about
studens enrolled and studying at both ftilne and partime studies, such as
personal data, the amount of ECTS and the scope of financial support for students.
The register is prepared to control the disbursement of financial aid and tuition fees.

- Reqgister ofresearchers and academic teachers. Register maintained for verification
of human resources minimum.
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- Reporting. The data collected are intended to improve the reporting process by
unifying dispersed reporting obligations.

- The list of activities popularizip science. The purpose of the list is to collect
information about the awards and commendations conferred on the Institutions or its
employees, also collects information about the conferences, which were organized or
co-organized by unit.

- Records of propées, infrastructure, laboratories and equipment. Open access
database that collects information about the resources of scientific research in order
to popularize a wide range of potential users in both the academic and industrial.

- List of patents and adctwements. It collects information about obtained patents,
reported inventions, trademark and copyright rights as well as the implemented
products or research results.

- Education unit survey/ assessment of Committee for Evaluation of Scientific Units.
All units applying for subsidies for basic office operations from the state budget are
obligated to submit special statement, named Education unit survey. On the basis of
the survey, parametric rating of the current unit activity is calculated.

- The electoral ystem to the Central Commission for Academic Degrees and Titles.
Using the system first fully electronic elections to the Central Commission for
Academic Degrees and Titles have been carried out.

The system will also collect information held by the univeréiibrary's collection,

carried out investments, research projects and publications.

Conclusions From the higher education point of view this type of reporting system
data to the ministry is very inconvenient. The main reason for this is the continuous
monitoring of the financial management of universities, permission to conduct studies,
staffing, and in general all the mechanisms of functioning of the scientific unit. Some
indicators of the functioning of the university, such as the current number @nttuare
monitored in real time. Gone was the manipulation amount of students to obtain a higher
funding from the State budget.
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A METHOD OF TOPIC EXRACTION IN INFORMATION RETRIEVAL

Polyakov S., Soroka P.

One of the wunderlying principles of 1infori
express their information needs by formulatmgi e r i es whi ch represent
2011, p.27). A topic generally reflects what an information object is about. The classical
general model of IR described by Lancaster and Warner (1993) is based on the concept of
representation where the IR &% represents information objects, users represent their
information needs, and a matching process returns information objects.
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Translation into representation on both the user side and on the system side of this

model includes conceptual analysis. A eenrt u a |
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conceptual analysis, other processing, and receive representations in a system. This
conceptual analysis can bengoby humans or it can be automatic or it can be a combination

of both. An information object can consist of different types of concepts such as topics,

names, places, or time periods. This paper is focused on topical concepts.
The vector space model (VSM) an algebraic model introduced by Gerard Salton and

his associates (Salton, Wong, & Yang, 1975) for representing text documents. In this model,

each document of a document collection is represented as a vector in a term space (see

Figurel-a). Each ternselected for use is a dimension in this space and a set of these terms is
a vocabulary of the model. Similarities computed using a VSM model are used for relevance

ranking in modern IR systems and enterprise search platforms such as Apache Solr.

Term Y, weight

Rotated
Document B

| \
Dimension 2 \
AY

Document A

Term X, weight

Figure 1. Vector space model (VSM) term space (a) and latent semantic analysis (LSA)

Another approach for representation of information objects, particularly text documents,

(a)

1 Dimension 2 Rotated
A Dimension 1
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\\ o ,/
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\ -
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\ e
\\ -
| o ‘ \ Dimension 1
- \ "
-7 )
- \\\ Concept L
- — \\ (meanings)
\\
N Concept K
\
o Term X
\
o \\
Document A
\

(b)

abstract dimensions space with rotation of dimensions (b).

is latent semantic aheis (LSA) introduced by Deerwester et al. (1990). This approach is
built on VSM and provides a space for representing both terms and documents. This space is
introduced in addition to the VSM space and, unlike the VSM terms space, uses abstract
dimensios. So relationships between documents and terms are represented in two types of
spaces: One is the terms space (see Figajeahd another is the abstract dimensions space

(see Figure -b).

The number of LSA dimension can be reduced and the reduced L8& nam be used
to approximate the relationships between terms and documents in the abstract dimensions
space. The advantage of this approximation is to describe the major associative and latent
conceptual patterns and ignore the less important ones)(imotbe documents. The relations
between documents and terms in the reduced model depend on indirect associations in the

whole collection and allow representing underlying meaning of a single term or document.
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The relations described by the reduced meadigb allow for solving the synonymy problem
and partially alleviating the polysemy problem (Deerwester et al., 1990).

I't was believed that ALSA di mensions as
(Landauer, Laham, & Derr, 2004, p. 5219). This cosicin suggests that it is not possible to
interpret a dimension by its association with a distinct concept through the documents and
terms. However, Sidorova et al. (2008) demonstrated that applying-pAstimensions
rotation can solve the problem of ireetability of dimensions. This pekEBA rotation of
dimensions and a set of procedures for determining concepts associated with each rotated
dimension were referred to here as rotated latent semantic indexing (rLSI). Fgwsteolvs
rotated dimensionsna concepts areas. The assumption was made that Document A and Term
X represent the predominant Concept K, while Document B and Term Y represent the
predominant Concept L. The new Rotated Dimensions 1 and 2 may be associated with the
Concepts K and L corspondingly.

rLSI was previously used for discovering themes and trends in collections of documents
(WinsonGeideman & Evangelopoulos, 2013). However, there have been no studies
i nvestigating the potenti al us e opidal conteftd i n
representation and use of these representations as a faceted search tool in the user interface.

The authors of this paper used rLSI, an HS#sed method for serautomatic topical
conceptual analysis of collections of documents, leadirtgp@ extraction. To evaluate the
rLSI in the IRs context two experimental systems were built, collection of the documents was
processed, and experiment involving users was conducted. One of the findings of the study is
that topical labels generated usmg| provide the same levels of satisfaction with the search
process as topical labels created by the professional indexers using best practices.
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IMPLEMENTATION OF MODERN INFORMATION TECGHNOLOGIES INTHE
AGRICULTURAL SPHEREOF UKRAINE

Trukhan Y., Kharchenko V.

Tod@ in the agricultural sectomore acute raises the question ifplementation
informational systems and technologiB®wadays this questios actualand requires future
researchf any national and foreign scientists researdnéarmation supporbf agricultural
complex.In particular gynificant contributions irresearch of this question was done by such
famous scientists as K. Borodina,SI1. Demdyanenko [ F. Kropivko, M.A. Latynin, V.Y.
Ambrosov and others. Main attention of these authors was given to the definition of the
problems of use the innovation in agriculture and the need of introduction of powerful
technology.Constht changethe last andupdate requires detailedvestigation which also
requires the use of different methods and mechanisms of implementation and adaptation to
the current development of the agricultural sector.

Purposeof this article is explore question abanriplementatiorof modern information
technologies or@yriculture for increase efficiency of its operatioModern development of
any country almost impossible imagine without the introduction and using different
innovations. It provide a level of competitiveness the domestic andforeign markets.
Because comprehensive introduction of innovations contribute to improvement labor
productivity, economy of different resources, reduction of expenses, reduction the cost of
agroefood products, increasing the amount and impg the efficiency of agricultural
production, that influencing to attract investment [Eyery year the technology develops
faster and fasteand thereforghe introduction of modern innovative technologies igery
topical issueln modern conditionthe economy of agricultural sector develops very slowly in
connection with economic cr&i expensive reddify of st@f, insufficient stimulus b
government engage of an issokintroduction I'Ftechnology in the agricultural sector and
low @tr@&tivenessof the br@ch to invest money in the delgpment of this issueMany
various agricultural companiesvolved in the issues of implementation of the newest
information technology in the agricultural sector.

The innovative technology of cor@y John DeereGreenStal. i ght Bar | ctech
ofgreendhd red | ighting | ampse is very popular a
and large agricultural companies. The systeraenStar LightBars 27 diode lamps, which
helps the drivers of agricultural machént® control deviations from the course. This system
provides a good overview of the field, even in bad visibility [2]. This technology is quite easy
to of use and very effectivAgrokopters in other words, drones are also widely spread in the
agricultural sectorThe dronsare able to fly round the field at high speed. So these drones
doesnoét the dieddt butaligoetakd phgto or video, which is very usefull for large
agricultual holdings. About half of the pesticides and herbicides, which use in crop
production, are futile if expended in larger quantities than necessary, or use not where it
should. But todag technology came to the fact that small drones weighing only a few
kilograms able to fly round large areas of fields with a speed of &0, leramining it and
giving the information to specialists, who need it for further action.

Another question is how all these informational technology works within the enterprise.
Large a@ricultural corporations are using Gid&vigators. Principles of operation of these
GPSnavigators is shown in picture 1.
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Figurel. The principle of operation of GP&avigators

The idea is that the mobile terminal installedtba agricultural machine. It with the
help of global positioning system GPS determines the current location of the agricultural
machine. The received data are transmitteitheéoserver using a cellular GSGPRS and the
Internet. And after that data argadlable for monitoring of users [3]. Agrofirm using this
system, for analyze the ready results that the program can represented as cartograms, graphs
or charts.

Information technology occupiesa very important and prominent place in the
agricultural sear. Unfortunately, the weaknesses which hinder the development of
agricultural sector of Ukraine are followingirst, it is expensive cost of these innovation.
Large agricultural holdings buy various innovative technologies, because they have a large
turnover of money and so the price is not a problem for them. But many farmers can not
afford spending big money to purchase for example the agrokopters. Therefore, the expensive
cost of innovation is a pressing problem today. Second, many investors do héd Wwesest
money in development of information technologies because they do not know exactly whether
this area will develop and whether they can make money in this area. With the development
of information technology, the agricultural sector will haveuecsss, especially in Ukraine,
in the agrarian countrylhirdly, new information technologies require specific knowledge to
use them without problems. Producers might develop some courses or seminars in order to
learn to work with their information techroglies. But it is additional costé&ind employees
who work with these innovations must pabe special courses for raising qualifications.
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