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Abstract: Bi-level optimization model with two control variables-green light duration and
cycle durations is developed in order to decrease the queue lengths of vehicles at crossroads.
A comparison of the bi-level solutions with a one-criterion optimization problem is done. An
assessment of the comparison is presented giving an advantage to the bi-level optimization
model.

Pe3rome: Pa3paboreH € 1By-HUBOB ONITHUMU3ALIMOHEH MOJIEN € JABE YIPABISABAIIM IPOMEHINBU
— TPOABDKUTETHOCT Ha 3€lieHaTa CBETIMHA W TMPOABDKUTENHOCT HA IHMKBIA, C Mel
HaMaJIsIBAaHE HA JbJDKUHATA HA OIMAIIKUTE OT IPEBO3HH CPEJICTBA Ha KpbcToBHINa. HampaseHo
€ CpaBHCHHC MCXKAY pCUICHUATA Ha OBY-HHUBOBUA MOICII n CAHOKpHUTCPUAIIHA
OIITUMMH3AIIMOHHA 3a/1a4a. PCSYJ'ITaTI/ITC IMMOKa3BarT, 4€ ABY-HHWBOBUAT OINTUMHU3AIMOHCH MOICII
npejsiara mo-g1o00pu pe3yiTari.
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Abstract: The urban traffic control optimization is a complex problem because of the
interconnections among the junctions and the dynamical behavior of the traffic flows.
Optimization with one control variable in the literature is presented. In this research
optimization model consisting of two control variables is developed. Hierarchical bilevel
methodology is proposed for realization of integrated optimal control. The urban traffic
management is implemented by simultaneously control of traffic light cycles and green light
durations of the traffic lights of urban network of crossroads.

Pe3rome: Ontumuzanusra Ha yIpaBIeHUETO Ha IPaACKUs Tpa(UK € CI0KEeH MpodiaeM mopaau
B3aMMOBPB3KUTE MEXIYy KPbCTOBHINATA M JUHAMHUYHOTO TOBEJEHHE HAa TPAHCIOPTHUTE
rotounte. B nreparypara e npeacTaBeHa ONTUMHU3ALNS C €IHA YIPaBIIsABaIla IpOMEHINBa. B
HAaCTOSILIOTO M3CJIeIBaHE € pa3paboTeH ONTHMHU3ALMOHEH MOJEN, ChCTOAIl C€ OT JIBE



yopasisiBal npoMmeHiauBu. llpemiokena e iepapxuyHa [BYy-HMBOBa METOAOJOTHS 3a
peanu3upaHe Ha UHTETPUPAHO ONTUMAHO YIpaBlieHUE. YIPaBICHUETO Ha IPajCcKus Tpaduk
Ce OCBIIECTBSIBA 4Ype3 €IHOBPEMEHHO YIpaBI€HHE Ha IUKbIa Ha cBeTopapure Hu
MPOABDKUTETHOCTTA Ha 3€JIeHaTa CBETIMHA Ha cBeTo(apuTe B Mpexkara oT KpbCTOBHUIIA.
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control. Proceeding of Conference Electronica 2021, 27-28 May Sofia, Bulgaria, IEEE, 2021,
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Abstract: An application of information technologies support for traffic lights control is
presented. The control task is formalized as a bi-level hierarchical problem solved in MATLAB
environment. The traffic lights control is applied for a network of eight crossroads in urban
area in Sofia. The optimal problem is numerically tested with traffic intensity data and
graphical interpretations are given. Comparison with the classical optimization control problem
gives benefits for the bi-level optimization model.

Pe3stome: IlpencraBeno e mpuioxkeHre Ha HHPOPMAIIMOHHUTE TEXHOJIOTHU 3a MOANOMAaraHe
yhnpaBJeHHe Ha cBerodapure. 3azadara 3a yrpasieHue € dopManu3upaHa Karo JBY-HHUBOB
HepapxuueH mpobiem, pemieH B cpenara Ha MATLAB. VYnpaenenuero Ha cBertodapute €
MPUIOKEHO 3a Mpexa OT OCeM KpbCTOBUIA B YypOanuszupana 3ona Ha Codus.
OnTuMH3anMOHHATa 3ajladya ce MPOBEPsIBa YUCICHO Ype3 JaHHU 3a MHTEH3UTETa Ha Tpaduka,
W ca mpeacTaBeHH rpaduuHM HHTEpHperanuu. CpaBHsABAa ce PENICHHETO Ha 3ajadara C
KJIACUYECKHU TOAXOJ 3a ONTHUMAJHO YMPABICHHUE M CE€ MPEACTABAT MPEIUMCTBATA HA JBY-
HUBOBHS ONITUMH3AIIMOHEH MOJIEIN.
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Abstract: Traffic congestion is a problem in large cities. It has many negative consequences
for the economy, the environment and human health. Proper adjustment of the traffic light
settings in urban environments is the main means of control of this problem. This paper
investigates a network of crossroads situated in central Rome in the area of Municipo V.

The study presented in this paper offers alternative approaches to the optimization of signal
timings of traffic lights in the network. A comparison is made between the current settings, the
Buyanov et al. optimization approach, the nonlinear optimization approach and the bi-level
optimization approach.

Signal timings for the current settings and for the three optimization approaches are imported
in the traffic simulation software suit Aimsun and the output results of the four simulations are
compared. The analysis and evaluation of the output data shows that the nonlinear approach
gives better results than the Buyanov et al. approach. This is also valid for the bi-level



optimization approach. The effectiveness of the used optimization methodologies is graphically
presented.

Pe3tome: 3aapbcTBanusTa ca nmpobieM B TOJIEMUTE IpajloBe, KOMTO MMa MHOTO HETaTHUBHU
MOCJIEIUIIM 34 UKOHOMHUKATA, OKOJIHATA CPEJla U YOBEIIKOTO 37paBe. EqHa OT OCHOBHUTE MEPKU
3a KOHTPOJIMpAHE Ha TO3U MpoOiieM € MpaBUIHATAa HACTPOMKa Ha cBeTodapuTe B Tpajckara
cpena. B Hacrosdmara cratus ce M3CIeABa MpeEKa OT KpPBCTOBHIA, PAa3IONOKEHU B
[eHTpaJHaTa yacT Ha PuM, B paiiona Ha Municipo V.

B wuscimenBaneTo ce mpeiarar aaTEpHATMBHU MOAXOAM 3a ONTUMHU3ALMS HAa BPEMEBUTE
HACTpOWKH Ha cBeTodapuTe B Mpekara. HampaBeHO € CpaBHEHHE MEXIYy HACTOSIIUTE
HACTPOWKH, ONTUMHU3ALUOHHUSA NTOAX0J HAa BysHOB M KOJIETH, HETMHEMHUS ONTUMHU3ALMOHEH
MOAXO/I U IBYy-HUBOB ONITUMHU3ALMOHEH MOAX0A. BpeMeBUTE HACTPONKH 3a TEKYIIUTE yCIOBUS
Y 32 TPUTE ONTUMHU3ANMOHHHM MTOIX0/Ia ca UMITOPTUPAHH B copTyepa 3a cuMyIanus Ha Tpaduk
Aimsun, Karo pe3yATaTuTe OT YETHPUTE CUMYJAIMU Ca CpaBHCHU. AHalu3aTa Ha JaHHUTE
MOKa3Ba, Y€ HEJIMHEHHUSAT MOAXOJ JlaBa MO-I00pW pe3ylTaTd B CpaBHEHHE C MOIXO/Aa Ha
BysiHOB M Kojeru, KakTo M C JIBYCTENEHHHUS ONTHUMH3alMOHEH moaxon. EdexkruBHocTTa Ha
W3MOJI3BAaHUTE ONTHUMH3AIIMOHHN METOIOJIOTHHU € TIpeICTaBeHa rpadpuyuHo.
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Abstract: The rising number of people working and living in big cities around the world, many
of which own a personal car, lead to a well-known social problem, namely, traffic congestions.
Congestions occur when a large number of road traffic participants aim to use the very same
infrastructure, while the latter has limited capacity. This situation entails a number of negative
consequences, such as slow motion, economic losses, environmental pollution, safety problems
and road accidents. The implementation of appropriate transport infrastructure management
can make traffic more efficient, safer and greener. Traffic management in an urban environment
is mainly realized through traffic light management. It is an integral part of the intelligent
transport system (ITS), which is essential for facilitating traffic congestion. Poor traffic
management and inefficient settings at signalized intersections cause many problems such as
excessive delays for vehicles, increased fuel consumption and CO2 emissions generated by
transport means. The efficiency of signalized intersections can be significantly improved by
optimizing phase duration and synchronizing traffic lights using intelligent traffic management
methods. For this reason, the paper demonstrates the use of the built-in Excel GRG Nonlinear
Multistart application for improving the level of service (LOS) in intersection by optimizing
the phase length and cycle of two isolated traffic lights. The average weighted controlled
vehicle delay at the intersection is the indicator for assessing the effectiveness of the objective
function. The results of the study show that the calculated values for delays for passing through
intersections have decreased.

Pe3tome: HapactBamusar Opodl Ha xopaTa, KOUTO PabOTAT W KUBEAT B TOJIEMH T'PaloBe IO
aeiansa CBAT, MHOTO OT KOMUTO IPUTCKaBaT JIMYCH aBTOMO6I/IJ'I, BOAU 10 ,2106136 HN3BECTHUA
comuayeH mpoOieM — 3aapbCTBaHUS. 3aapbCTBAHMAITA BB3HUKBAT, KOTAaTO TOJISIM Opoi
YYaCTHUIM B TbTHUS TpaHK ce€ OMUTBAT Ja M3IMOJI3BAT €AHa U ChIla HHPPACTPYKTYpa, KOSITO



obave ¥Ma orpaHWdeHa KamanuteT. Ta3u cuTyanust BOAM 10 PEAWIIA HETaTWBHU IMTOCIEIHIIH,
KaTo 3a0aBeHO JIBMKEHNE, NKOHOMHYECKH 3ary0H, 3aMbpCsBaHe Ha OKOJTHATA Cpefia, TPOOIeMu
CbC CHUTYpHOCTTa M IBTHH HMHUUACHTU. VI3IBIHEHHETO HAa IOAXOAALIO YIpaBieHHUE Ha
TpaHCIOpTHATa HHPPACTPYKTYPa MOXKeE J]a HalpaBH Tpaduka no-e(heKTUBEH, MO-CUTYPEH U T10-
3ejeH. YIpaBJIeHHEeTo Ha TpadHKa B rPajcKa cpesa ce pealn3upa OCHOBHO Upe3 yIpaBlICHHE
Ha cBeTodapure. To e Hepa3aenHa yacT OT MHTEIUreHTHaTa Tpancnopraa cucrema (ITS), kosTo
€ OT CBIIECTBCHO 3HAYEHHE 3a OOJleKYaBaHE Ha 33ApbCTBaHUATA. JIOIIOTO ynpaBieHUE Ha
Tpaduka u Hee(h)eKTUBHUTE HACTPOUWKH HA CBETO(apHUTE B KPHCTOBHUINATA IPUYHUHSABAT MHOTO
npo0IeMu, Kato MPeKOMEpHU 3a0aBsiHUS 32 IPEBO3HHU CPEICTBA, YBEIHMUEHA KOHCYMaIus Ha
ropuBo u CO2 emucuu, reHepHpaHH OT TPAHCIOPTHUTE cpeacTBa. EdexkTuBHOCTTa Ha
cBero(hapuTe B KPCTOBUILA MOXKE Aa ObJle 3HAYUTEIHO MOJ00peHa Ype3 ONTUMU3UpPAHE Ha
MPONBIDKUTEIHOCTTa Ha (pasure M CHUHXpOHHM3MpaHe Ha cBeTodapure C MOMOIITa Ha
WHTEITUTEHTHH METOAM 3a ympasiieHHe Ha Tpaduka. Ilo Tasu mpuymHa, B craruara ce
JIEMOHCTpHpA U3IOJI3BaHETO Ha BrpajeHoTo npuioxenne B Excel GRG Nonlinear Multistart
3a mojo0psiBaHe Ha HUBOTO Ha oOciyxBaHe (LOS) Ha KpBCTOBHILE Ype3 ONTUMHU3UpPAHE HA
IbDKUHATa Ha (as3ara M IUKBIAa HA JBa H30JupaHu cBeTodapa. CpeqHOTO NpEeTerieHO
KOHTPOJIMPAHO 3a0aBsiHE 3a IPEBO3HO CPEACTBO € IMoKa3aTell 3a OIeHKa Ha e()eKTHBHOCTTA Ha
nenesara GyHkuus. Pesynrature oT M3cieaBaHETO MOKA3BaT, Ye M3UMCICHUTE CTOMHOCTHU 3a
3a0aBsSHUATA TP TPEMUHABAHE MPe3 KPBCTOBHIIA Ca HAMAJICIIH.
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Abstract: Increasingly, the management of real objects is using analytical methods such as
mathematical modelling, statistical analysis and mathematical optimization to identify optimal
solutions to complex decision-making problems [1]. Of the mathematical modelling
approaches, linear programming is the most widely used. The criterion of model efficiency is
a linear objective function that must be maximized or minimized, subject to certain constraints.
It is apply distribution, transportation, personnel management, marketing and more. Linear
programming tasks aim to achieve optimal allocation of limited resources when defining
constraints. Resources can be raw, labor, machines, time, money, and constraints can be
company costs or raw materials available. For many organizations it is crucial to ensure good
planning and distribution of the workforce and thus reduce costs, achieve more efficient use of
resources, fairer staffing. Transport companies are no exception. Transport service operators
need to properly plan the number of drivers and the number of vehicles to meet their schedules.
These two problems are well described in the literature and are known as the Vehicle
Scheduling Problem (VSP), the Crew Scheduling Problem (CSP). The purpose of their solution
is to minimize the cost of exposure to the use of vehicles and the salaries of drivers under
operational restrictions on vehicles and labor regulations for drivers and to improve the quality
of the service offered [2], [3],[4]. The research of the problems allows to reach a relatively easy
and effective solution. However, it should be mentioned that the results obtained may not fully
satisfy the requirements of transport service operators. Other disadvantages in solving such a
class of tasks is that the methods used are susceptible to interference by dispatchers and they



can compromise the resulting solutions. The complexity and size of the tasks can take a long
time to reach an optimal solution and require a large amount of hardware resources. This
problem is common and solved by transport companies operating in different countries,
according to media publications it exists before Bulgarian public transport operations [5],[6].
This determines the need to solve a problem using the mathematical apparatus. And thus to
propose a solution to a problem of public importance. In this paper resolves two sequential
problems for optimal allocation of resources in a transportation system. Both tasks are
examples of demand modelling. The first task is to search the number of tram-drivers in each
shift required to complete the daily tram timetable. The second task looks for the number of
employees for whom the work week starts from the relevant day, so that their total number is
kept to a minimum. The branch and bound approach is used, which is constructed from a series
of subproblems to solve mixed-integer linear programming problem. A modification of the
resource allocation tasks is presented in which several time ranges (ie different work shifts or
days of the week) for many tram lines are examined. They are addressed systematically until
the best solution to the underlying problem is found. Tasks are solved with Matlab using the
intlinprog function. The research has an interdisciplinary focus because it uses information
technology in particular the applicability of the Matlab program to solve a problem of public
importance such as the distribution of a limited number of tram-drivers in the Sofia Public
Electrical Transport company JSC. The remainder of the paper is organized as follows. The
problem specific is described in Section 1. The mathematical modelling is given in Section 2.
In Section 3 Algorithm and script for optimal distribution of Tram drivers are described. The
computational results are presented in Section 4 and the paper is closed by the conclusions in
Section 5.

Pe3iome: Bee noBeue 3a ynpaBiieHHETO Ha peaTHU 00SKTH U3M0JI3Ba AaHAIMTHYHU METO/IU KaTo
MaTEMAaTUYECKO MOZEIUPAHE, CTATUCTUYECKU aHAJIN3 U MaTeMaTH4ecKa ONTHUMM3alMs, 3a Ja
UACHTU(UIMPAT ONITUMATIHH PELIeHHs Ha CI0KHU MpoOiieMH, 3a B3eMaHe Ha pemenus [1]. Ot
MOJXOJUTE HAa MaTeMaTHUYeCcKOTO MOJAEIUpPAHEe, JMHEWHOTO NpOrpaMupaHe € Hall-IIHPOKO
n3nons3BaHo. Kpurepusr 3a epexkTUBHOCT Ha Mojesa € JIMHEWHa leneBa (yHKIUS, KOATO
TpsiOBa Ja ObJle MaKCUMM3MpaHa WJIM MHHMMH3MpPaHa, IMPU Cla3BaHE Ha OMNpPEIEeJICHU
orpanuyeHus. To HaMHpa NPUIIOKEHHUE B PA3NPEACIECHUETO, TPAHCIIOPTA, YIPABICHUETO HA
NepcoHana, MapKeTUHra M Jpyrd oOnacTd. 3afadyuTe Ha JMHEMHOTO MpOrpaMupaHe LEsaT
MOCTUTaHE Ha ONTHUMAJHO pAa3MpeesieHne Ha OrpaHUYEeHUTE PEeCypcH NpH 3a4aJIeHU
orpanuueHus. Pecypcure morar ga Obaar CypoBHHH, pabOTHa pbKa, MalllMHU, BpEMeE, MapH, a
OTrpaHMYEHUSITAa MOrar Ja ObJaT pa3XxoJUTe Ha KOMIAHUATA WM HAJIMYHUTE CYpOBHHH. 3a
MHOTO OpraHu3allid € OT CBIIECTBEHO 3HAYEHHME Ja OCHUIypAT J00po IJIaHHpaHe U
pasmpenesieHre Ha paboTHaTa cuiia, 3a Jla HAaMaJisT pa3XoAMTe, /1a IOCTUTHAT MO-E(PEKTUBHO
U3I0JI3BAHE HAa PECYPCUTE U MO-CIIPABEAINBO pa3NpeeIeHUE Ha IepcoHana. TpaHCcIopTHUTE
KOMIIAaHUM HE ca u3kiodeHue. Oneparopure Ha TPAHCHOPTHU YCIYTH TpsAOBa Ja MjiaHUpar
MPaBUIIHO Opost Ha IO(GBOPHUTE U OPOs HAa IIPEBO3HUTE CPEJICTBA, 3a 1a U3IIBIHIBAT rpaduITe
cu. Te3n nBa mpobiema ca 1o0pe onucaHu B JUTEpaTypara U ca u3BecTHH Karo IIpobnema c
pasnucanueTo Ha npeBo3Hu cpezactsa (VSP) u [Ipodnema ¢ pasnucanuero Ha ekunaxa (CSP).
Ilenra Ha TAXHOTO pelIaBaHE € Ja C€ MHUHUMHM3UpAT pa3XOJUTE 3a eKCIuloaTalus Ha
MIPEBO3HUTE CPEJCTBA M 3aljlaTUTe Ha MO(bOpUTE NPU ONEPATUBHH OrPaHUYCHHUS Ha
MIPEBO3HUTE CPE/ICTBA U TPYJAOBU peryiaiuu 3a mopbOopUTe U J1a ce Mojo0pHu KadecTBOTO Ha
npenoctaBeHara ycmyra [2], [3], [4]. W3cnemBaneto Ha Te3W MpoOIeMH TO3BOJISBA



CPaBHUTEIHO JIECHO M €()EKTUBHO pelieHue. Bwpmpekn ToBa TpsiOBa 1a ce OTOENE)H, e
MOJTy4YEHUTE Pe3yJITaTH MOXKE J1a HE YIOBJIETBOPSIBAT HAITBIIHO U3MCKBAHUATA HA ONEPaTOPUTE
Ha TPAHCIOPTHU yCIyru. J[pyru HemocTaTbly MpU pEIIaBaHETO Ha TaKHBa 3aJa4yd ca, 4ye
U3MOJI3BAaHUTE METO/M Ca MOAATIMBY Ha HaMeca OT IUCIIeYepH, KOETO MOKE J1a KOMIIPOMETHpa
nosrydyeHute perienus. CloKHOCTTa U pa3MepbT HA 3a/1lauuTe MOrar Jja OTHEeMaT MHOTO BpeMe
3a IOCTUTaHE Ha ONTHUMAJIHO PELICHUE U J]a U3MCKBAT 3HAYUTENIHU XapAyepHU pecypcu. To3u
mpo0JieM e 001l U ce peliaBa OT TPAHCIOPTHU KOMIIAHUU B Pa3NINYHU JIbPKABU, KaTO CIIOPET
MEAWMHUTE MyOIMKAlUA TOW CHINECTBYBA U B OBJITapCKUTE OOIIECTBEHH TPAHCIIOPTHU
omeparui [5], [6]. Toa onpenens HE0OXOAMMOCTTA OT pelIaBaHe Ha MpodIeMa ¢ IOMOIITa Ha
MaTeMaTW4YeCcKd amapar M Taka Jla ce MPeUIOKU pEeLIeHHe Ha MpobieM OT OOIIeCTBEHO
3HaYCHHE.

B Ta3m crarus ce pemaBar IBe MOCJIEAOBATEIHM 33/1a4d 32 ONTHUMAIHO paslpefesieHHe Ha
pecypcute B TpaHCHOpPTHa cucrema. M nBere 3amaun ca IpuUMeEpH 3a MOJENHMpaHe Ha
TBPCEHETO.

[IppBara 3amaua € 1a ce Thbpcu Opoil BoAauM Ha TpaMmBau BbB BCAKAa CMsSHA, HEOOXOAUMHM 3a
3aBBPIIBAHE HA CKEIHCBHETO pa3lMCAaHWE HA TpaMmBaWTe. Bropara 3amada Thpcu Opos Ha
CIy>)KMTEJIUTE 3a KOUTO paboTHATa ceaMuIla 3amo4yBa OT CbOTBETHUS JCH, 3a J1a UM OOLIUST
Opoil e cBeaeH N0 MHUHUMYM. Pa3kiIOHEHUST M OOBBP3aHUAT MOAXOA CE€ H3IOJ3BA, 3a
W3rpakJaHe Ha MOpeaulia OT TMOJ 33Ja4M 3a pelllaBaHe 3aJada ChC CMECEHO IEIOYUCICHO
nuHeitHo mporpamupane. [IpencraBena e Mmonudukanys Ha 3aauuTe 3a pasmpeesieHue Ha
pecypcuTe, B KOATO CE€ pas3iekJaaT pa3InyHU BPEeMEBH JAMAIa30HU (T.€. pa3luyHU paOOTHU
CMEHH WJIM JHH OT CEIMUIIATa) 32 MHOTO TpaMBaiiHu TUHUH. Te ce pa3miexaar CHCTeMaTH4HO,
nokaro He Ob/ie HAaMEePEHO Hal-I00POTO pelIeHre Ha OCHOBHUS TPoOeM. 3ajauuTe ca peieHu
c mnomomra Ha Matlab, wusnon3paiiku Qynkuuara intlinprog. M3cinenBanero uma
MEXAYTUCIUIUIMHAPEH (OKyC, ThH KaTo H3MON3Ba HMH(POPMAIMOHHU TEXHOJOTHH, TO-
CHEIHMAalIHO MPHJIOKUMOCTTa Ha mporpamara Matlab 3a pemraBane Ha mpo6iieM OT 00I1IeCTBEHO
3HAYeHHE, KAaKbBTO € pa3MpelelieHHeTO Ha OrpaHWYeH Opod modbropu Ha TpamBau B
"Cronuuen enexkrpudecku Tpancnopt”" EAJI. Ocrtananara 4acT OT cTaTtusTa € OpraHu3upaHa
kakTo crnenBa: Crnenmdukara Ha mpoOnema e omucaHa B Pasmen 1. MaremaTHdeckoTo
Mojenupane e npejacraseHo B Pasnen 2. B Pasnen 3 e onucaH anropuTbMbT U CKPUIITHT 3a
ONTHMAJTHO pas3lpeneicHne Ha mo(bOopUTe HA TpamBau. V3UMCIMTETHUTE pe3ylTaTH ca
npencraBeHu B Pazznen 4, a crarusrta 3apbpiiBa ¢ u3Boau B Paznen 5.

7. Dimitrov, S, Trichkova-Kashamova, E.. Formal Modeling of Optimal Inventorying in
Animal Husbandry. XXX International Scientific Conference Electronics, IEEE, 2021,
ISBN:978-1-6654-4518-4, 978-1-6654-4519-1, DOI:10.1109/ET52713.2021.9580077, 1-4.
SJR (Scopus):0.11 SJR, Henomnagam B Q kareropust (Scopus)

Abstract: Farms have different activities, such as raising different types of animals or focusing
on developing different branches of crop production, and very often they combine livestock
and crop production activities to reduce their financial losses. On large farms, animal
husbandry is just one of their activities. From the perspective of complex systems, the
agricultural holding can be considered as a multi-feedback system, which includes a subsystem
for crop production, a subsystem of the household and a subsystem for animal husbandry.
Livestock, when considered as a production process, can be presented as a network of actions,
the links between them and criteria for their identification. One of the main costs for livestock



farms is the cost of food supplements. The paper presents the possibility of applying a
mathematical model for stock management of feed additives for pig nutrition as well as its
implementation through an Internet-based application. This creates a local and global
information advisory module for the farmer to make a decision when managing a food
supplement storehouse.

Pe3lome: depMute MMar pasNUYHU JIEHHOCTH, KaTo OTIIIEKIAaHE Ha pa3jIMYHH BHIOBE
KUBOTHH WJIH Ca CBbCPENOTOYCHH BBPXY pPA3BUTHETO Ha PA3IUYHMA KJIOHOBE Ha
PacTeHUEeBBIACTBOTO, @ MHOTO YECTO KOMOMHHUPAT KUBOTHOBBIHU U PACTEHUEBBIHU JICHHOCTH,
3a J]a HaManAT (PMHAHCOBUTE cHU 3aryou. B ronemute pepmu KHUBOTHOBBACTBOTO € CaMO €/1HA
oT Tax. OT mienHa TOYKa Ha KOMIUICKCHUTE CHCTEMHM, arpapHOTO CTOMAHCTBO MOXeE Jia ce
pasmiekaa KaTo CHCTeMa € MHOro oOOpaTHH BpB3KM, BKIIOYBAIA IOA-CHCTEMa 32
pPacTeHUEBBACTBO, TOA-CHCTEMa 3a JOMAKMHCTBOTO M MOJ-CHCTEMa 3a >KUBOTHOBBICTBO.
JKMBOTHOBB/ACTBOTO, KOraTo ce pas3mIekAa KaTo HPOM3BOJICTBEH IPOLEC, MOXKE Oa ce
NpEICTaBU KaTo Mpexa OT JACHCTBHS, BPB3KM MEXKIY TAX M KPUTEpUH 3a TIXHATa
uaeHTuGUKaMi. EMUH OT OCHOBHHMTE pa3xoqu 3a >KUBOTHOBBIHHM (EPMHU € pa3xoabT 3a
XpaHuTenaHu 1o0aBku. CraTuara MpecTaBs Bb3MOXKHOCTTA 32 IIpUJIaraHe Ha MaTeMaTHYeCKU
MOJIEN 32 yNpaBJeHUE HAa XPAHUTEIHUTE JOOABKH 332 CBHHE, KAKTO U HETOBOTO HM3ITBIHCHHE
4ype3 UHTEPHET 0a3upaHo npuiiokeHue. ToBa ch3aaBa JOKaJIECH U I100aneH WHPOpPMaIlMOHEH
KOHCYNTAaTHBEH MOIyNn 3a QepMepa, KOWTO Ja My IIOMOTHE Ja B3eMa pEUICHUS Npu
YIIPaBJICHUETO Ha CKJIA]] 32 XPAaHUTEIHHU JOOABKH.

8.Pavlova K., Dimitrov S., Determining the optimal composition of feed mixtures in a cow
farm, using a mathematical model. 48th International Conference 7-13 June 2022 (AMEE),
Volume 2939, 1, American Institute of Physics Conference Proceedings, 2023,
ISBN:9780735447639, DOI:10.1063/5.0178777, 100014-1-100014-10. SJR (Scopus):0.16
SJR,

Abstract: Livestock farming is an industry in the primary economic sector that is concerned
with breeding and rearing farm animals and obtaining production from them.Increasing prices
of electricity, heat and fuel in recent years, together with increased technological requirements
and the need to lower the cost of production, necessitate the development of information
systems to optimize the parameters in livestock production. One of these parameters is feed,
which occupies a significant place in animal husbandry and their general condition.

In animal husbandry there are special conditions for the preparation of the quality of their feed.
This requires that a certain amount of feed mixture be formulated, which must meet a certain
percentage of substances. These requirements are satisfied after mixing in different proportions
quantities of the component called ingredients.

The objective of the problem is to build a mathematical model to determine the required
quantities of the components that make up a minimum cost mixture, while satisfying the
composition and quantity requirements of the mixture. Solving the problem of making optimal
mixtures, similar to the previous problem, boils down to the rational use of raw materials and
materials, but in a different aspect. They are applied in cases when a mixture with certain
quality parameters can be prepared from different starting materials, but at the same time it is
desired to be of the lowest cost. The necessity of making such tasks arises in agriculture for the
preparation of daily rations for the feeding of domestic animals, in metallurgy for the selection



of the optimal charge, in the oil refining industry for the development of optimal mixtures of
petroleum products, in the food industry

Pe3rome: JKMBOTHOBBACTBOTO € OTPachy B I'bPBUYHUS MKOHOMHUYECKH CEKTOp, KOMTO ce
3aHMMaBa C Pa3BbKIAHE M OTIIEKIAHE HA CEJICKOCTOIAHCKHM XMBOTHU M IIOJy4YaBaHE Ha
IpoAyKIHs OT TaAX. HapacTBaHeTO Ha LEHUTE 3a €JIEKTPOCHEPIUsATa, OTOIUICHHE U rOpUBara
Ipe3 IMOCJIEIHUTE TOAWHH, 3aCJAHO C YBEJIMYAaBAHETO HA TEXHOJIOTMYHU W3UCKBAaHUSA U
HEOOXOIMMOCT OT HaMaJsiBaHE Ha Pa3XxoAMTE 3a MPOHM3BOACTBO, Halarar pa3pabOTBaHETO HA
MH(POPMALMOHHU CUCTEMH 33 ONITUMHU3UPAHE HAa TApaMETPHUTE B )KUBOTHOBBJCTBOTO. EfuH ot
TE3U napameTpu € (PypakbT, KOMNTO 3aeMa 3HAUUTEITHO MSCTO B )KMBOTHOBBJCTBOTO M OOIIOTO
CBbCTOSIHUE HA KUBOTHUTE. B )KMBOTHOBBACTBOTO MMAa CIIELIMAJIHY YCIOBUS 34 IIPUTOTBSHE HA
KauecTBeHH (ypaxu. ToBa m3ucksa (GopMynupaHe Ha ONPEAETICHO KOJMYECTBOTO (ypaxKHa
CMeC, KOETO J1a OTroBapsi Ha OIPENENeH IIPOLICHT OT BeEllecTBaTa. 1€3u H3MCKBAaHUS CE
M3IBJIHABAT CJIE CMECBAHE HA PA3JIMYHU KOJIMYECTBA HA KOMIIOHEHTH, HAPEUYECHH ChCTABKH, B
pa3IMYHU IPOIOPLIUH.

Ilenra Ha 3ajayara € Aa ce U3rpajgu MaTeMaTHUeCKU MOJIEN 3a ONpEeIIsHE Ha HEOOXOIUMUTE
KOJINYECTBA KOMIIOHEHTUTE, KOUTO ChCTABIIABAT CMEC C MMHMMAJIHU Pa3XOlH, KaTo B CBHLIOTO
BpEME C€ YIOBJIETBOPSIBAT U3MCKBAHUATA 3a CbCTAB M KOJIMUYECTBO HAa cMecTa. PemaBaHeTo Ha
3aJjayara 3a IPUrOTBSIHE HAa ONTUMAJIHU CMECH, TOJJOOHO Ha MpeIuIlIHus IpoliieM, ce CBexX/1a
710 PallMOHAJIHOTO U3IMOJI3BAaHE HAa CYPOBUHU M MaT€pUalli, HO B pa3jIMyeH acleKT. Te3u 3agaun
ce mpuJjaraTr B ciy4yad, KOraTo CMecC C ONpEeIeSeHH KAaueCTBEHM MapaMmeTpu Moxe aa Obne
IIPUTOTBEHU OT pa3IMYHM HAyaJlHU MaTepUalld, HO B ChLIEBPEMEHHO ce Xejae T Ja Obae ¢
Hail-Hucka 11eHa. Heo6xoqumocTTa OT pelaBaHeTo Ha MOJ00HM 3a/1aud Bb3HUKBA B CEJICKOTO
CTOIMIAHCTBO 3a IPUTOTBSHE HA JHEBHM JaXOM 3a XpaHEHE Ha JOMAIllHU >KUBOTHHU, B
MeTalyprusra 3a u300p Ha ONTHUMAJICH 3apsij, B HeQTonpepadoTBaTeIHaTa MIPOMHIIUIEHOCT 32
pa3paboTBaHe Ha ONTHUMAJIHU CMECH OT METPOJHU MPOAYKTH, B XPaHUTEIHO-BKycoOBaTa
IIPOMHUILITIEHOCT.

9. K. Pavlova, E. Trichkova-Kashamova S. Dimitrov, Applying a Mathematical Model for
Calculating the Ideal Nutrition for Sheep, Special Issue Mathematical Methods and Models in
Software Engineering, 2nd Edition, Mathematics 2024, 12(8), 1270;

Abstract: The principal economic sector devoted to the breeding, raising, and production of
farm animals is known as the livestock industry. There are precise standards for making high-
quality feed in animal husbandry. Precision livestock feeding is a crucial component, with the
potential to significantly impact the profitability of livestock; it permits the provision of diets
to animals that are precisely tailored to their specific daily nutritional needs. Through
simulation modeling, a single model can be created for automated systems to determine daily
rations for farm animals. For the purposes of this document, precision livestock feeding refers
to the practice of tailoring feed to individual animals or groups of animals, taking into account
their changing nutritional needs over time and individual differences in terms of nutritional
requirements. The practice aims to optimize animal health and performance while reducing
feed waste. This paper presents a formal model for determining the quantities of components
needed to achieve a minimum cost mixture that satisfies compositional and quantitative criteria.
The present research calculates the amount of hay and silage required to feed an animal per
day at the most economical cost by applying an optimization approach that involves defining



and solving an optimization problem. The problem is solved using a well-known software
package, which is necessary for the practical application of the resulting model. Real data from
livestock production in Bulgaria are used to numerically test the model.

Pe3rome: OCHOBHHST MKOHOMUYECKH CEKTOP, MTOCBETEH Ha Pa3BBKIAHETO, OTIVICIKIAHETO U
MIPOU3BOJICTBOTO Ha CTOIAHCKU JXHMBOTHH, € W3BECTEH KaTro >KMBOTHOBBIHA WHAYCTpuUsi. B
KUBOTHOBBJICTBOTO CBHIIECTBYBAaT TOYHU CTAHIAPTU 3a MPUTOTBSIHE Ha (Dypaku ¢ BUCOKO
kadecTBO. [Ipernn3HoTo XpaHeHe Ha )KUBOTHH € KIIF0YOB KOMIIOHEHT, KOUTO MMa TIOTEHITHAIA J1a
OKa3Ba 3HAYUTEIIHO BIVSIHHE BBbPXY PEHTAOMIHOCTTA HA YKHBOTHOBBJCTBOTO; TO ITO3BOJISIBA
MPEIOCTABIHETO Ha JHMETH, KOUTO Ca MPEIM3HO MPUTOECHU KbM CHCHH(PUIHUTE SKETHECBHU
XPaHUTEHA HYXKIU Ha )KUBOTHHUTE. Upe3 CHMYIAIMOHHO MOJCIIMPaHe MOXE Ja Ce Ch3/aje
€IMHEH MOJIeNl 332 aBTOMATHU3MPAHU CUCTEMH, KOUTO Jia ONpPENENAT JHEBHUTE NaXOu 3a
CTOINAHCKH UBOTHH. 3a IEJINTE Ha TO3U CTATHS 3a MPEIU3HO XPAaHCHE HA KUBOTHHU CE OTHACS
Ha TPaKTHUKATa J0 aJalTUpaHe Ha (QypakUTe 3a OTICIHH XUBOTHU WJIH TPYIH OT KUBOTHHU,
KaTo Ce B3eMaT MPEABU/I POMEHSIIUTE C€ XPAHUTEITHA HYKIU C BPEMETO U WHIUBHTYUTHUTE
pa3nuyus B XPaHUTEITHUTE H3UCKBaHUs. Ta3u mpakTHka UMa 3a e J1a ONTHMH3UPA 3IPABETO
U TMPOU3BOIUTEIHOCTTA HA YXHBOTHHTE, KAaTO CHINEBPEMEHHO HaMajsiBa W3XBBHPISHETO Ha
bypaxu.

Hacrosimara crarus mpezacraBs ¢GopMmalieH MoOjAed 3a ONpeleisHe Ha KOJUYecTBaTa
KOMITOHEHTH, HEOOXOIMMH 3a IMOCTUraHe Ha CMEC ¢ MUHUMAJIHU Pa3XO/H, KOSTO Jla OTrOBaps
Ha ChCTABHHUTE M KOJMYECTBEHUTE KPUTEPUU. M3ClieIBaHETO M3UUCIISABA KOJIMYECTBOTO CEHO U
CHJIaXX, HEOOXOJMMO 3a XpaHEHE Ha XMBOTHO 3a JICH, NPH HAal-WKOHOMUYHU Pa3XxOIy 4pe3
npujaraHe Ha ONTUMH3AIMOHEH TIOAXOJ]l, KOWTO BKJIOYBA JAC(PUHUpPAHE M pEIIaBaHE Ha
ONTUMH3AIMOHHA 33a4a. Ts e peleHa ¢ moMoIITa Ha 100pe mo3Har coTyepeH MakeT, KOWTO
€ HeoOXOaUM 3a MPAKTHUYECKOTO MPUIOKEHHE Ha TOTYYSHHs] MOJIEN. 3a YHUCIOBOTO TECTBAaHE
Ha Mojielia ca U3MOI3BaHU PeallHu JaHHU OT KUBOTHOBBJCTBOTO B bharapus.

10.K. Pavlova, E. Trichkova-Kashamova, S. Dimitrov, Risk Assessment on an Agricultural
Farm, WSEAS Transactions on Business and Economics, Print ISSN: 1109-9526, E-ISSN:
2224-2899, Volume 21, 2024,

Abstract: Livestock production is a major economic sector concerned with the rearing, care,
and production of farm animals. Animal nutrition is an important component that has the
potential to significantly impact the profitability of livestock production. The production of
own feed has many positive aspects. Producing its own feed ensures its quality and reduces
farm costs, but it also carries risks for farmers. This paper assesses the risk on the farm, and
suggests intelligent solutions to optimize the resource functioning of a livestock production
system and forecasting of management decisions and to achieve better organization of farm
processes, labor resources, etc. Based on the assessment, the ability to cover costs and service
debt are determined and the profitability of the business is assessed. The average annual yield
and its standard deviation are displayed in the paper. This statistical measure indicates the
degree to which yields over a given period deviate from the average by kg/dec. The paper
analyses the Business Risk indicator, which is an assessment of the level of sales and revenue,
1.e. whether the farm can cover its costs and make a profit. It determines whether the company
can operate as a profitable enterprise. Through the computation and examination of financial
and business risk indicators, farmers may optimize their expenses and ultimately turn a profit.



Pe3tome: JKMBOTHOBBACTBOTO € OCHOBEH MKOHOMUYECKH CEKTOp, CBBP3aH C OTIVICKIAHETO,
IpHJKa U Bb3MPOU3BOACTBO HA )KUBOTHH. XPAHCHETO HA )KUBOTHHUTE € BAJKCH KOMIIOHEHT, KOWTO
MMa MOTEHI[MaNa Jla OKa3Ba 3HAYUTEITHO BIUSHUE BbPXY PEHTA0MIHOCTTA HA dKMBOTHOBBIHOTO
poM3BOACTBO. [IpOM3BOACTBOTO Ha COOCTBEH (pypask MMa MHOTO MOJIOKHTEIHH ACTEKTH.
[Tpou3BOACTBOTO Ha COOCTBEH (ypak rapaHTHPa HETOBOTO KaueCTBO M HAMaJIsBA Pa3XOIMTE
Ha (hepmara, HO ChIIO TaKa HOCH PUCKOBE 3a pepmepute. Taszu cTaTus OlEHIBA PUCKOBETE BbB
depmara u mpeuiara UHTEIUICHTHU PEIICHUS 32 ONTUMHU3UpPaHE Ha (PYHKIMOHUPAHETO Ha
peCypcuTe B CHCTEMara 3a )KMBOTHOBBIHO MPOU3BOJICTBO, MPOTHO3UPAHETO HA YIPABICHCKU
pelieHus] ¥ TOCTUTaHETO Ha MOo-700pa opraHu3anus Ha (epMEepCKUTE MPOLECH, TPYIAOBUTE
pecypcH u Jip.

Ha 6a3ara Ha olieHKaTa ce onpeielis CiocoOHOCTTa 3a IIOKPUBAHE Ha Pa3XOIUTE U 00CITyKBaHE
Ha JIBJITOBETE, KAKTO M CE€ OIICHSIBA PeHTA0WIHOCTTA Ha Ou3Heca. CpeHUAT TOAMIICH JOOUB U
HErOBOTO CTaHAapPTHO OTKJIOHEHHWE Ca IMOKa3aHW B CTaTHATA. Ta3d CTAaTHCTHYECKa MsIpKa
MOKa3Ba CTENEHTa, JI0 KOATO NOOMBHMTE MNpe3 JNaJeH MEPUOJ CE OTKJIOHSBAT OT CpenHara
CTOHHOCT B KI/JIeKapa.

CrarusTta aHajIM3upa HHIAKKATOPA 32 OM3HEC PHUCK, KOHWTO € OlIEHKA Ha HUBOTO HA MPOJaKOUTe
U [IPUXOJINTE, T.€. Jaiu (hepMara MOXKe J1a MOKPUE Pa3XOUTe CH U Jla peaiu3upa nevasida. Toi
OIpeiessl ajid KOMITaHHUsATa MOXKe 1a (YHKIIMOHHMpA Karo MEYeNMBIINO mpeanpustre. Upes
W3YUCIIABAHE U aHAJIM3UpaHe Ha (UHAHCOBH M OU3HEC PUCKOBH MHIMKATOPH (hepMEPHUTE MOTAT
J1a ONITHMHU3UPAT Pa3XOIUTE CH U B KpaiiHa CMETKa Jia peau3upar neyanoa.



7. Hayynnm nyOaukanuum B M3IaHHS, KOMTO ca pedepupaHd M HHIACKCHPAHH B
CBETOBHOM3BECTHM 0a3U JaHHM ¢ HAYy4YHA MH(POpMAaLMs

1. Dimitrov, S., Pavlova, K.. Development of Optimization Model for Herd Distribution in
Animal Husbandry. 2022 8th International Conference on Energy Efficiency and Agricultural
Engineering (EE&AE), IEEE, 2022, ISBN:978-1-6654-0709-0, 978-1-6654-0708-3, 978-1-
6654-0710-6, DOI:10.1109/EEAE53789.2022.9831390, 1-5 be3 JCR mnu SJR — unaekcupan
B WoS unm Scopus (Scopus)

Abstract: Inventory management issues are becoming increasingly complex, and the search
for new and more effective methods of dealing with them is becoming necessary. The goal in
optimal inventory management is to minimize the amount of all costs associated with creating
and storing inventory. Inventory management costs vary in constant or variable magnitude with
respect to time and are directly dependent on inventory volume. Analytical models are used to
determine the changes in the inventory volume situation. The purpose of the analytical models
is to present basic patterns in the processes under study, to describe the impact that has occurred
and to determine its cause. Based on the results, resources and tools used in the specific problem
are identified. Optimization models are used to determine the most appropriate values for them
when considering the owners' objectives and animal husbandry conditions. The study proposes
a model to find the optimal values of the factors (resources and tools), which are represented
by a mathematical relationship with the performance criteria in the objective function of the
model, subject to their set constraints for the considered problem. It processes data for a pig
farm and establishes the allocation of costs according to the amount of feed for rearing the
animals and the number of pigs reared for sale. On the basis of the results obtained, solutions
are proposed to increase the number of pigs reared in the different groups, thereby increasing
the amount of sales. The study also contributes to more accurate planning of the groups of pigs
kept on the farm. In addition, the model determines the optimal number of animals to be kept
on the farm, while respecting health standards regarding the space needed for each animal and
the building capacity. [3, 4]

Pe3iome : [IpoGnemute ¢ ynpaBieHHETO Ha CKIAIOBUTE HATMYHOCTH CTaBaT BCE ITO-CIIOXKHH, &
THPCEHETO HAa HOBU M MO-e(EKTUBHU METOAU 3a CIIPaBsHE C TAX CTaBa BCE MO-HEOOXOIUMO.
[{enTa mpu OoNTUMAIHOTO yNIPaBICHUE HA HHBEHTApa € Jja C€ MUHUMU3UPa pa3MepbT Ha BCUUKU
pa3xonu, CBbP3aHu ChC CH3]aBAHETO U ChXPAaHEHUETO Ha CKJIaI0BM HAMMYHOCTH. PasxoauTe 3a
ympaBJeHHe Ha MHBEHTapa MOTarT Jia BapupaT B MOCTOSIHHA UITU TPOMEHIINBA BEIMYMHA CIIPSIMO
BPEMETO U Ca MPSAKO 3aBUCAT OT KOTUYECTBOTO Ha CKIIAJIOBUTE HAIMYHOCTH. 32 ONpe/IeTITHE Ha
MIPOMEHUTE B CUTYyalHsITa C 00eMa Ha MHBEHTapa Ce U3MOI3BaT aHANUTUYHY Mojienu. [lenTa Ha
AHATUTUYHUTE MOJICIH € Ja MPEJICTaBAT OCHOBHU 3aKOHOMEPHOCTHU B U3CJIEIBAHUTE MPOIIECH,
Jla OTIMIIAT BH3/IEHCTBUETO, KOETO € HaCTBITNIIO, U Ja ONIpeIessaT NpuunHara 3a Hero. Ha 6a3ara
Ha pe3yNATaTuTe ce UACHTHPHUIMPAT PECYPCUTE U HHCTPYMEHTHUTE, U3IOJI3BAHH 32 PEIIaBAHETO
Ha KOHKpeTHUS mpobieM. ONTUMU3AIMOHHUTE MOJIENIN CE M3IOJI3BAT 3a ONpe/esSHEe Ha Hail-
MOJXOSAIINTE CTOWHOCTH 3a TSIX, KaTO C€ B3eMaT MPEABH] IEIUTE Ha COOCTBEHUIIUTE U
yCJ10BUATa HA )KUBOTHOBBACTBOTO.

W3cnensanero mpemiara Moaen 3a HaMUpaHE Ha ONTHUMAHUTE CTOWHOCTH Ha (hakropurte
(pecypci W WHCTPYMEHTH), KOWTO ca TMPEACTAaBEeHW dYpe3 MareMaTHdecka Bph3Ka C
MOKA3aTeNINTe 3a U3ITBIIHEHHUE B 1eieBaTa (pyHKIMS HA MOJENa, KaTo Ce CIa3Bar 3aaJICHUTE
OTpaHUYCHUS 3a pa3mIekIaHus mpoodseM. To oOpaboTBa 1aHHU 3a CBUHE(EpMa U YCTaHOBSBA



pasmpeeICHHEeTO Ha Pa3XxoIUTe B 3aBUCHMOCT OT KOJMYECTBOTO (pypaxk 3a OTIVICKIAHE Ha
YKUBOTHUTE U OpOSI HA CBHHETE, KOMTO CE OTIVICKIAT 3a nmpojaxoa. Ha 0a3ara Ha mosydeHuTe
pe3yaTatd ce MpejJiarar pelicHUs 3a yBeJIWYaBaHe Ha Opos Ha CBUHETE, OTIVICKIAHU B
pa3IMYHUATE TPYIH, C Ie)I YBeJIUYaBaHe Ha oOema Ha npojpaxouTte. M3cieaBaHeTo ChIIo Taka
JOTIPUHACS 32 MO-TOYHO IUIAaHMpPAHE HA TPYIUTE CBHUHE, KOUTO CE OTIVICKIAT BBB (hepmara.
OcBeH TOBa, MOJICIIBT OIpPEENsl ONTHMAIHUSA Opol >KMBOTHH, KOMTO Ja C€ OTIVIC)KIAaT BHB
(depmara, KaTo ce cras3Bar 3JPaBHUTE CTaHAAPTH OTHOCHO HEOOXOIMMOTO MPOCTPAHCTBO 3a
BCSIKO KMBOTHO U KalaluTeTa Ha crpaaure. [3, 4]

2. Dimitrov St., Stoilova K., Stoilov T., Intelligent Solutions for Risk Analysis in Animal
Husbandry, 2021 International Conference Automatics and Informatics (ICAI), 2021, IEEE,
2021, DOI:10.1109/ICA152893.2021.9639630, 243-247 be3 JCR nnmm SJR — uHaeKkcupaH B
WoS unm Scopus (Scopus)

Abstract: A quantitative analysis based on the method of correlation analysis of the financial
state of animal husbandry is performed. The paper illustrates the usage of different economic
parameters in order to estimate correlations between the disbursements and cash receipts
annually. The provided analyzes of risks per categories and their relations with the received
incomes give explicit views about the effective operation of the husbandry. The added value of
this research is the decision making support by intelligent quantification modeling for the
management of the economic behavior of animal husbandry.

Pe3ome: 3BbplIeH € KOIMYECTBEH aHAIU3 4Ype3 METOla Ha KOPEIAllMOHHMS aHalIu3 Ha
(bHHaHCOBOTO CBbCTOSIHHE Ha KHWBOTHOBBJHO CTOIIaHCTBO. B crarus ce npeacraBsa
U3II0JI3BAaHETO HA Pa3IMYHU MKOHOMUYECKH MapaMeTpH, 3a /1a C€ OLICHU KOpeslalusaTa MexXay
IUTIalIaHusaATa U MapUYIHUTC MOCTBHINICHHA Ha roJulIHa Oasa. HpCIIOCTaBCHI/ITe dHaJIU3U Ha
PUCKOBETC IO KATCTOPHU W TCXHUTC B3aUMOOTHOLICHUSA C IOJTYYCHHUTC OOXOAU JaBaT sdACHA
nHpopMalus 3a epexkTuBHaTa paboTa Ha CTOMAHCTBOTO. JloOaBeHaTa CTOMHOCT Ha TOBa
u3cieBaHe, € ue IMOJIOMara B3eMaHETO Ha PELICHHs 4pe3 MHTEJIUIEHTHO KOJINYECTBEHO
MOJIeNIMpaHe 3a YIpaBJIeHHe Ha MKOHOMUYECKOTO MTOBE/IEHNE Ha )KUBOTHOBBJICTBOTO.

3. Stoilov T, Stoilova K, Dimitrov St. Planning resource allocation for husbandry management
by portfolio optimization. Heliyon, 8, 10, Elsevier, 2022, ISSN:2405-8448,
DOI:https://doi.org/10.1016/j.heliyon.2022.e10841, 1-24. SJR (Scopus):0.55, JCR-IF (Web of
Science):3.78 Q1

Abstract: The husbandry management is assessed in general by comparison of current and past
economical results, which are used as a universal business metric. Sustainable management in
general targets minimization of risk and maximization of the return for managing business
activities. The minimization of the economic risk allows for decreasing the potential losses for
the husbandry management and they are leading criteria for planning future resource
allocations. The new point added in this research concerns simultaneously inclusion in the
portfolio problem the risk formalization both as a standard deviation of return and the
probability for losses as value-atrisk. Several portfolio problems are defined, considering the
probability of losses as a goal function or constraint in the portfolio problems. The inclusion of
these two formalizations allows the portfolio risk to decrease additionally in comparison with



the classical portfolio problems, where the risk is quantified as a standard deviation of the
portfolio return. The peculiarities of these problems and the corresponding optimal solutions
are analyzed, which allows quantifying the resource allocation per different business activities.
Numerical experiments are made with real data on animal husbandry, available from the
Bulgarian National Statistics and the results are illustrated in a graphical way. The empirical
comparison with these data gives benefits in decreasing the risk when both risk formalizations
are applied in the portfolio problem.

Pe3iome: YnpaBieHHETO Ha )KUBOTHOBBIHO CTONAHCTBO € OOIIO MPHETO J1a ce OLEHsBA Ype3
CpaBHCHHE HAa TEKYIId W MHUHAJIM WKOHOMHYECKH DE3YJITaTH, KOUTO C€ M3IOJI3BAT KaTo
yHHUBEpcalHa OW3HEC IIOKa3zaTell. YCTOMYMBOTO YIpPAaBICHHWE KaTo IJI0 HMMa 3a Iel
MUHUMHU3HpaHE Ha pUCKa U MAKCUMU3UPAHE Ha Bb3BPBINAEMOCTTA OT YIPABICHUETO HA OM3HEC
neitHoctuTe. MUHUMHU3MPAHETO HAa WKOHOMUYECKHS PHUCK TIO3BOJSBA Ja C€ HaMAaJsT
MOTCHIIMATHUTE 3aryOu 3a yIpaBICHUETO HA KUBOTHOBBJIHOTO CTOMAHCTBO M TE Ca BOACIIU
KpUTEPHUH TP TUIAHUPAHETO Ha OBJEHINTE pasnpeieicHus Ha pecypcute. HoBHsT enemMeHT
n00aBeH B TOBA U3CJIEIBAHE, CE OTHACSA JI0 €IHOBPEMEHHOTO U3II0JI3BaHE B MOPTQeiiiHa 3a1a4a
3a (QopManmM3anusATa Ha pPHCKA KAaTO C€ W3IMO0JI3Ba CTaHJAPTHO OTKJIOHCHHE Ha
BB3BPBIIAEMOCTTa, TaKa MU Ha BEPOATHOCTTA 3a 3aryom karo value-at risk. Jledbunupar ce
HSIKOJIKO TMOPT(EHIIHN 3aJa4M, Karo Ce pasmiexk/a BEpOATHOCTTA OT 3ary0M KaTo IiejieBa
GyHKIMST WIM OTpaHUYCHUE B TAX. BKirouBaHeTo Ha Te3W JiBe (hopMalM3alliu MO3BOJISBA
PHUCKBT Ha MOpTQeiiyia 1a ce HaMaJIH JOIBJIHUTEIIHO B CPABHEHHUE C KJIACHYCCKUTE 3a/1auu 3a
ympaBlieHUe Ha nopTdeiia, KbAeTO PUCKBT C€ ONpeiesisi KOJIMYECTBEHO KAaTO CTaHIApTHO
OTKJIOHEHHE Ha BB3BPBINAEMOCTTA HA MOpTQeia. AHAIU3UPAT C€ 0COOCHOCTUTE Ha TE3U
poOJIeMHU ¥ ChOTBETHUTE ONTHMAJHH PELICHHS, KOETO ITO3BOJISIBA KOJIMYECTBEHO ONPEICIISTHE
Ha pa3Mpee]ICHeTO Ha PeCypcuTe Mo pa3indHu OM3HecC AeWHOCTH. M3BbpIleHu ca YucioBu
eKCIIEpUMEHTH C pealHu JaHHU 3a >KUBOTHOBBJCTBOTO, HaJdM4HU OT HamnmonamHara
CTaTUCTUKA W PE3ylITaTUTe ca HWIOCTpuUpaHu rpadpuuHo. EMOUpHUYHOTO CpaBHEHHE C Te3u
JIAHHU TI0Ka3Ba MOJI3UTE OT HAMAaJISIBAHETO HA PUCKA, KOTAaTo U JBeTe (pOopMan3aiuy Ha prcKa
ce mpwiaraT B moptdeiina 3amayda.

4. Milena Haralampieva, Rosen Petrov, Stanislav Dimitrov. Development of an Automated
System for Weighing, Counting, Feeding, and Water supplying of Free-Grazing Meat-
Producing Animals Using Phase-Change Materials for Temperature Regulation.

Abstract: This paper aims to present the development of an automated method for weighing
and counting animals in livestock farms, as well as an automated feeding and water supply
system using PCM (phase change materials) to maintain optimal temperatures. By analyzing
the technical aspects and benefits of these technologies, the article provides a detailed view of
the potential of automation to improve efficiency and sustainability in livestock production.

Pe3tome: Ta3u cratus uma 3a 1eJ Jja MPeCTaBU pa3pabOTBAHETO HAa aBTOMATHU3UPaH METOJ 32
MpeTerisiHe U npeOposiBaHe Ha KUBOTHU B JKMBOTHOBBAHM (PepMH, KAaKTO U aBTOMAaTH3MpaHa
CUCTeMa 3a XpaHeHe U BojocHaOngBaHe, usnomsBama PCM (¢da3oBo mnpomeHsmu ce
MaTepuaiy) 3a MOATbpKAHE HAa ONTHUMAJIHU TeMIlepaTypu. AHaJu3upar ce TEeXHUYECKUTE
ACIICKTU U NIPEAUMCTBATA HAa TE3U TEXHOJIOTHUHU, CTATHUATA IIPEIOCTABA HO}IpO6eH IIOIIC BHPXY



MOTEHITMAa Ha aBTOMATH3alMATa 3a MOA0OpsBaHe Ha €(DEKTUBHOCTTA U YCTOMYMBOCTTA HA
’KUBOTHOBBCTBOTO.

5. Stanislav Dimitrov, Application Of Forecast Methods In Animal Husbandry. Big Data,
Knowledge and Control Systems Engineering (BAKCSE), IEEE, 2021, ISBN:978-1-6654-
1043-4, DOI:10.1109/BdKCSE53180.2021.9627267, 1-4 be3 JCR unu SJR — uHaekcupas B
WoS unu Scopus

Abstract: The global trend is for the size of farms to increase, which leads to a deterioration
in the quality of their products, workforce, efficiency. One way to deal with this problem is to
use various technologies, including information technology in the production process. Software
products on the market rarely have a predictive module. For this reason, the article explores
the possibility of developing different models for forecasting data on the demand for products
produced on a farm using the MS Excel product.

Pe3tome: [moGamnata TeHASHIMS € pa3MephbT HAa (EepMHTE Ja HApacTBa, KOETO BOIU JIO
BJIOIIABaHE HA KAYECTBOTO HA TEXHUTE MPOAYKTH, pabOTHaTa cuia U eeKTuBHOCTTa. EfuH oT
HAUMHUTE 3a CIpaBsiHE C TO3W HPOOJEM € H3MOI3BAHETO Ha pPa3jMYHHA TEXHOJOTHH,
BKJIFOUUTEIIHO WH(OPMAIMOHHU TEXHOJOTHH B TMpOoM3BOACTBeHMs mporec. CodryepHuTe
MPOIYKTH HA Ta3apa PsIKO pasmojiaraT ¢ MOIYJN 3a mporHosupane. [lopamu Tasu npuunHa
CTaTHUATA U3CJIe/[BAa Bb3MOXKHOCTTA 32 Pa3pabOTBaHe HA PA3JIMYHU MOJICIIH 33 IPOTHO3UPAHE HA
JAHHHU 32 ThPCEHETO Ha MPOIYKTH, MPOU3BEACHU BBHB (hepma, M3MON3Baiiku mpoaykrta MS
Excel.

6. Terzieva, V., Paunova-Hubenova, E., Dimitrov, S., Dobrinkova N. ICT in Bulgarian Schools
— Changes in the Last Decade. Proceedings of the 10th International Conference on Education
and New Learning Technologies EDULEARN18

Abstract: The 21st century puts the ICT (Information and Communication Technology) in the
focus of society thus, it becomes an integral part of almost each its area — economics, culture,
politics, etc. and education is not an exception. So, in spite of being quite a conservative system,
the education has started slowly but steadily to embrace the innovations and put them into
practice. The variety of technology instruments used in classrooms ranges from interactive
boards, computers, and educational games to most recent facilities like augmented and virtual
reality. They have a vast potential for support of teaching and learning activities. The classical
pedagogical methods implemented with innovative technology-based teaching tools give the
opportunity both to achieve the learning goals and to address the needs of students from digital
generation. The paper aims to trace the penetration of technologies in Bulgarian schools and
the development of technology-enhanced teaching during last decade. Therefore, we conduct
a massive online survey that was supported by the project funded by Bulgarian National
Science Fund. Its primary objective is to investigate the integration of ICT tools and
educational games in the context of traditional classroom practice and to outline the tendencies
at a national scale. In particular, we examine the viewpoints of more than 1600 teachers and
about 8000 students from all stages of school education. The findings allow us to make analysis
regarding challenges and main obstacles to introducing ICT in teaching practice as well as the
received institutional support. Further, we explore in details the usage of various types of



technology resources in teachers’ work including frequency of their use in different teaching
activities and learning contexts where they are applied. The paper analyses also the new roles
of teachers in the technology-enhanced educational process and how the contemporary
technologies impact the students.

As the conducted survey allows quantification and evaluation of many aspects of
technologisation of the school education, we compare the findings with several pieces of
similar research from the last years. The data gathered are analysed and interpreted in order to
reveal the dynamics of changes and tendencies in teachers' opinion about ICT integration in
Bulgarian school education. The paper contributes to the construction of a reliable picture of
the current state in the research area. It also can help the development of strategies for
successful implementation of innovative technology-based teaching resource and tools.

Pestome: 21-Bu Bek mocrass UKT (MHpopMannoHHU M KOMYHHMKAllMOHHU TEXHOJIOTHH) B
[EHThpa HAa BHUMAHHETO Ha OOIIECTBOTO, KATO TE CTAaBaT HEOTAEIMMA YacT OT MOYTH BCSKa
HEroBa 00J1acT — MKOHOMUKA, KYJITYpa, [I0JINTHKA U Ap., KATO 00pa30BAHUETO HE € U3KIIIOUYEHUE.
Brnpeku ye oOpa3oBaTeaHaTa CUCTEMA € CPABHUTEIHO KOHCEPBAaTUBHA, T 3all04HA 0aBHO, HO
CUTYpHO Ja IpUeéMa WHOBAallMUTE W Ja T'M Ipuiara Ha mnpakrtuka. Pa3sHooOpasuero ot
TEXHOJIOTUYHU UHCTPYMEHTH, U3I0JI3BaHU B KJIIACHUTE CTau, BApUpPa OT MHTEPAKTUBHU JIbCKHU,
KOMIIOTPU U 00pa30BaTEIHU UTPH 10 HA-HOBUTE TEXHOJIOTUH KaTo pa3lIMpeHa U BUPTyalHa
peasiHocT. Te MMaT OrpoMeH IOTEHIMal 3a IOANOMAaraHe Ha Yy4yeOHUTE JEHHOCTH.
Krnacuueckute neaarorndecky METOAM, IPUIOKEHU C HHOBATUBHU TEXHOJOIMH, Oa3HMpaHH Ha
OOy4MTEJIHU HHCTPYMEHTH, J]aBaT Bb3MOXKHOCT HE CaMO 3a [IOCTUT'aHE HA y4yEOHUTE 1Iesd, HO
U 32 OTTOBOP Ha HYXKAWTE HAa YYEHULIUTE OT AUTUTAIHOTO MoKojaeHue. Llenra Ha Ta3u cratus e
Jla MpOCieqy MPOHUKBAHETO HAa TEXHOJOTMUTE B OBIrapCKUTE YUYMJIMINA M Pa3BUTHETO Ha
TEXHOJIOTUYHO 00O0raTeHo MpernojaBaHe Ipe3 IMOCIEJHOTO JAeceTuieTHe. 3a HEeHHOTO
nocTurase Oerre MpoBeAeHO MacoOBO OHJIANH MPOYyYBAHE, OJKPETIEHO OT MPOEKT, (PMHAHCUPAH
oT Goux ,,Hayunu uscnensanus . OcCHOBHaTa 1€l € J1a ce u3cneana uHrerpanusata Ha UKT
WHCTPYMEHTH M 00pa30BaTeNTHU WIPU B KOHTEKCTAa HA TPAJAMIMOHHATA MPAaKTHKa B KJIACHATA
CTast M J1a C€ OUePTAasAT TCHICHIIMUTE Ha HAIIMOHAJIHO HIUBO. B 4acTHOCT, MpOy4YeHn ca MHEHHATA
Ha Haj 1600 yuutenu u okosio 8000 yuyeHHUIM OT BCHYKH €Taly Ha YYWIUIIHOTO 00pa3oBaHuUE.
Pesynrarure mo3BomnsBar Jja ce HaIpaBy aHAJIM3 Ha TPEN3BUKATEIICTBATa M OCHOBHUTE TIPEYKH
npu BeBexaaHeTo Ha KT B yyeOHara mpakTrka, KaKTO U Ha MOJy4YeHaTa MHCTUTYIIMOHAIHA
noakpena. JlOMbIHUTENHO, pa3MIekKIaMe IOIPOOHO H3IMOI3BAHETO HAa PA3IUYHU BHUJOBE
TEXHOJIOTHYHU pecypcu B paboTara Ha YYHTENUTE, BKIIOUUTEIHO YECTOTara Ha TIXHOTO
W3IIONI3BaHE B PA3JIMYHM y4eOHU JEHHOCTH M KOHTEKCTH Ha Y4eHE, B KOMTO T€ C€ TpuJIarar.
Crarusita aHamuM3upa CHIIO HOBUTE POJM HA YYHTEIHUTE B TEXHOJOTMYHO OOOTaTeHUS
oOpa3oBareseH Mpolec U Kak ChbBPEMEHHHUTE TEXHOJOTHH BIUSAT HAa ydeHUIHTE. THU KaTo
MIPOBE/ICHOTO MPOYYBAHE IMO3BOJISIBA KOJMUECTBEHO ONpPEIEIsIHE U OLEHKa Ha MHOTO acleKTH
OT TEXHOJIOTU3AIUATa HA YUUIMIITHOTO 00pa30BaHKe, HUE CPaBHIBAME PE3yATaTUTE C HIKOJIKO
NoJ00OHM u3cieaBaHUA OT TmocieqHuTe roguHu. ChOpaHHMTE JMaHHM C€ aHaJu3upar Hu
MHTEPIPETHPAT, 32 J1a CE€ Pa3KpUAT TMHAMUKATa HA IPOMEHHUTE U TeHJICHIIMUTE B MHEHHUATA Ha
yuuTenute oTHocHO unTerpanusata Ha KT B ObnrapckoTo yunnuiiso odpasoBanue. Cratusra
JIONIPUHACS 32 U3rPAXKIAHETO HA HAJEKAHA KapTHHA 32 TEKYIIOTO ChCTOSIHHE B M3CJeBaHaTa
o0JacT ¥ MOXKE J1a IOMOTHE 3a pa3pabdOTBAaHETO Ha CTPATeruy 3a YCHEIIHO BHEIpsBaHE Ha
MHOBAIIUH U TEXHOJIOTUYHU PECYPCH B 00YyUEHHETO.



7. Paunova-Hubenova, E., Terzieva, V., Dimitrov, S., Boneva, Y. Integration of Game-Based
Teaching in Bulgarian Schools — State of Art. Proceedings of 12th European Conference on
Game-based Learning ECGBL 2018

Abstract: The recent massive use of information and communication technologies (ICT) has
greatly affected traditional education approaches. In the paper, we explore the integration of
game-based learning in Bulgarian schools. We present a study based on a comprehensive online
survey on the use of educational games in teaching practice. The survey encompasses an in-
depth examination of two categories of respondents — teachers and students about their views
on gamification and how it is applied in order to improve students’ performance and
engagement. The study explores students’ attitudes through three different questionnaires
accordingly prepared to suit to their age. The great number of participants — more than 1600
teachers and totally above 8000 students from the three age groups (primary, low and high
secondary schools), shows that the survey gives us a reliable national representative picture. In
the research, we analyse how often and in which pedagogical activities serious games are
applied. The answers of the teachers are compared with those of the students thus to find out if
the expectations of digital generation are actually met. Furthermore, we analyse the crucial
factors for successful gamification of classroom education such as students’ and teachers’
assessment of the usefulness of educational games, their frequency of use, the availability of
up-to-date technology equipment and appropriate software in schools. In addition, as the use
of a game-based approach is up to teachers’ attitude, we explore the level of their ICT
competency and if they have the skills necessary for appropriate integration of educational
games in their practice. To assess how the game-based teaching really impacts the learners’
experience, we compared the answers of both teachers and students. The results allow us to
analyse their viewpoints and to show where should be significant improvements. For the more
precise understanding of the opinions of the respondents from both categories, their free
comments and answers to open questions are evaluated and discussed.

Pe3rome: MacoBoTo u3nos3BaHe Ha HHPOPMAIIMOHHU U KOMyHUKanoHHU TexHoaoruu (UKT)
B IIOCJIEZIHO BPEME 3HAUMTEIHO MOBJIHS Ha TPAJUIIMOHHUTE MOAX0AU B 00pa3oBaHueTo. B Ta3u
CTaTus Cce pasmiekia HMHTErpalusTa Ha HIrpoBOTO OOy4deHHE B OBJIrapCKUTE YUYWIIMIIA.
IIpencraBeHo e mpoyuBaHe, 6a3upaHo Ha OOIIMPHO OHJIAMH M3CJEJBAHE 3a U3IIOJI3BAHETO HA
o0Opa3oBaTelHU UTPU B IpENoAaBaTesicKara mpakrtuka. IIpoyuBanero obxBama 3aab1004€HO
U3Ce/IBAHE Ha JIB€ KaTerOpUU PECHOHJIEHTH — YYWUTEIM M YYEHUIM, OTHOCHO TIXHOTO
BB3NPUATHE 32 TeMUUKaLMATa U KaK TA ce Mpuiara ¢ 1ei nHogoopsiBaHe Ha MPEACTaBSIHETO
U aHTaXUPaHOCTTa Ha yueHuTe. [IpoyuBaHeTo u3cieBa HarJIaCUTE Ha YUYEHUIUTE Ype3 TPU
pa3IMYHUA aHKETH, ChOTBETHO IOJArOTBEHH B 3aBHUCHUMOCT OT TSIXHaTa Bb3pacT. loiasMoTo
KOJIMUYECTBO yyacTHUIM — Haa 1600 yuntenu u o6mmo Hag 8000 yyeHUIM OT TPUTE Bb3PacTOBH
rpynu (Ha4ajgHO, OCHOBHO M TMMHA3MaJHO OOpa3oBaHWE), MOKa3Ba, Y€ MPOYyUBAHETO J1aBa
HAJEK/IHA HAllMOHAJIHO NIPEJCTaBUTENHA KapTUHA. B n3cne1BaneTo aHamm3upame KOJIKO 4ECTO
U B KOU IIE€AArOrM4ECKH IEHHOCTH C€ Ipuiiarat cepuo3Hu urpu. OTroBOpUTE HA YUUTEIINTE CE
CpaBHSIBaT C T€3M HA YYEHUIMTE, 3@ Ja CE€ YCTAaHOBHU JAIM OYAKBAHMSTA HA TUTMTAIHOTO
MOKOJICHHE HAalCTUHA ca yoBJIeTBOpeHU. OCBEH TOBa, aHAIM3HpaMe pelaBaiuTe GakTopu 3a
ycCIIelHa reiMuduKanys Ha 00pa3oBaHUETO B KJIacHATa CTasl, KaTo OI[EHKATa Ha yYCHULIUTE U
YUUTEIUTE 32 IOJIE3HOCTTa Ha OOpa30BaTeIHUTE WIPH, TAXHATa YECTOTAa Ha H3MOJI3BaHE,
HAJIMYMETO Ha AKTyaJHO TEXHOJIOTWYHO OOOpYIBaHE M MOAXOASAN] codpTyep B yUHIHUILIATA.



JIOMBIHUTENHO, THH KaTO M3MOJI3BAHETO HAa MIPOBU MOAXOJ € B PBLETE HA YUHUTEIUTE, CE
u3cnenBa HUBOTO Ha TsaxHarta MKT KOMIETEHTHOCT M Jaiu pas3mnojaraT ¢ HEOOXOIUMHUTE
YMEHHS 3a MOAXOAAIIA UHTErpalus Ha 00pa30BaTesIHd UTPU B MPAKTUKaATa CH. 3a J1a OLEHUM
KaK MUTpOBOTO OOy4yeHHE peajHO Bb3JCHCTBA HAa yUYEHWYECKOTO IMPEKUBSIBAHE, CpaBHSIBaAME
OTTOBOPUTE HA YUYUTEJIUTE U yUeHULUTE. Pe3ynrarure HU O3BOJISIBAT /14 AHAJIU3UPAME TEXHUTE
BB3MPUATHS U J]a TOKaKEM KbJIe TPsIOBa J1a ce HaIllpaBsIT 3HAUUTEIHU TOA00peHus. 3a MO-TOYHO
pa3bupaHe Ha MHEHHSATAa Ha PECIOHICHTUTE OT JIBETC KATETOPHH, TEXHUTE CBOOOIHU
KOMEHTapH U OTTOBOPH Ha OTBOPEHHU BBIIPOCH Ca OIICHEHHU U OOCHIACHH.

8. Terzieva, V., Paunova-Hubenova, E., Dimitrov, S., Boneva, Y. ICT in STEM Education in
Bulgaria. In: Auer M., Tsiatsos T. (eds) The Challenges of the Digital Transformation in
Education. ICL 2018. Advances in Intelligent Systems and Computing, 916, Springer, Cham,
2019

Abstract: Contemporary information and communication technology (ICT) and its
applications are not only becoming an integral part of the everyday life of our society but also
standard in most of the schools across the globe. Furthermore, the technology integration offers
a qualitative transformation of all components of educational process. As innovative tools are
getting an important requisite for all kind of educational institutions, the researchers should be
aware of their influence on teaching and learning processes. This paper presents parts of the
outcomes from a massive survey aimed at investigation of ICT integration in Bulgarian schools.
In order to assess the acceptance of technology resources and their institution-wide adoption,
it is important to understand teachers and students' perceptions on the technology-enhanced
teaching. It is essential to find out to what extent the teachers’ practice is in line with the
expectations of the students. The research of dynamics of this issue helps to better understand
the processes and provide valuable guidance for the effective use of innovative tools in a
learning context. Here we focus especially on the teaching practice in science, technology,
engineering, and mathematics (STEM) subjects in secondary education, where many different
innovative tools are widely implemented.

Pe3iome: CpBpeMeHHHUTE HH(DOPMALIMOHHN M KOMYHUKaMoHHU TexHosnoruu (MKT) u Texuure
MPUIIOKEHUS ca Hepas/iellHa 4acT OT €XEJHEBHETO Ha HallleTo OOIeCTBO, HO U CTaHAapT B
MIOBEUETO yumiuiua mo csera. OCBEH TOBa, MHTErpalMsATa Ha TEXHOJIOTHMUTE Ipeiiara
KauecTBeHa TpaHc(hopMalus Ha BCHYKH KOMIIOHEHTH Ha oOpasoBarenHus mnpouec. Thil kato
MHOBAIMOHHUTE MHCTPYMEHTH CTaBaT Ba)KHO YCJOBHE 3a BCHUYKM BHUI0BE 0Opa30BaTEIHU
WHCTUTYLIMH, U3CIIeI0BaTeNTUTE TPsIOBa J1a ca HAsICHO C TAXHOTO BIIMSHUE BbPXY INPOLIECUTE HA
npernojaBaHe M ydeHe. Ta3u cTaTsl MpencTaBsl yacT OT Pe3yATaTuTe OT IIUPOKOOOXBATHO
Ipoy4BaHe, HACOUEHO KbM u3cieBane Ha uHTerpanuiara Ha MKT B Obarapckure yunnuima. 3a
Jla C€ OLEHU IPUEMAHETO Ha TEXHOJOIMYHUTE PECYpCH U TAXHOTO HMHCTUTYLHOHAJIHO
npujaraHe, € BaXHO Ja ce pa3depar BB3NPHUATHATA HAa YUYUTEIUTE WU YUYCHHULUTE 32
IpernoJaBaHeTo ¢ TexHoinoruu. HeoOXomuMo e Ja ce yCTaHOBU JOKOJIKO IpaKkTHKaTa Ha
YUYUTEIUTE OTrOBapsl Ha OYaKBaHMTA Ha yueHUUuTe. M3cneaBaHeTo Ha TUHAMUKATa Ha TO3U
BBIIPOC TOMara 3a mo-1o0po pa3dupaHe Ha MPOLIECUTE M TMPEAOCTaBs IIEHHH HACOKU 3a
€(eKTUBHOTO M3IMOJI3BaHE HA NHOBALIMOHHU MHCTPYMEHTHU B YUEOHUS KOHTEKCT. ABTOPHUTE Ce
¢dokycupar 0coOEHO BBPXY IMpakTUKaTa Ha IMpernojaBaHe B oOnacTTa Ha HayKuTe,



TEXHOJIOTUHTE, MHKEHEPCTBOTO U Maremarukara (STEM) B cpenHoTo 0oOpazoBaHue, KbIETO Ce
npujarar MHOTO pa3IMYHU HHOBAIIMOHHU MHCTPYMEHTH.

9.Trichkova-Kashamova, E., Paunova-Hubenova, E., Boneva, Y., Dimitrov, S.. Criteria and
Approaches for Optimization of Innovative Methods for STEM Education. IFAC Papers
Online, Proc. of 22th IFAC Conference on Technology, Culture and International Stability
(TECIS 2024), 58, 3, Elsevier, 2024, ISSN:2405-8963,
DOI:https://doi.org/10.1016/j.ifac0l.2024.07.137, 123-128. SIR (Scopus):0.37 Q3 (Scopus)

Abstract: The proposed research aims to evaluate the modern learning process in STEM
subjects in a technology-rich environment. The study examines contemporary teaching
methods and evaluates their application in different educational levels in Bulgaria. The aim is
to provide information for developing a concept of a modern technology-based learning
process and integrating innovative methods with appropriate technological tools.

Pe3rome: HpeHCTaBeHOTO H3CJICABAHC UMa 34 LCJI 1a OCHU CbBPCMCHHMA IIPOLCC HA o6yquI/Ie
no STEM OpeaAMCTH B M3KIIOUUTCIHO TCXHOJOIMYHA Cpcaa. HpquBaHeTo pasriiciKaa
CbBPCMCHHHUTC MCTOJM Ha 06yquI/Ie H OLCHABA TAXHOTO IIPUIOKCHHCTO B Pa3JIMYHH
O6p3.30BaTeJ'IHI/I CTCIICHU B B’bJ’IFapI/ISI. I_IenTa € Ja CC€ IIpeaoCTtaBu I/IH(bOpMaI_II/IH 3a
p33pa60TBaH€TO Ha KOHOCHIOUA 3a CbBPEMCHCH yqe6eH Iponec, OCHOBaH Ha TCXHOJIOTUH, U
HHTCTPHUPAHCTO HA MHOBAIMOHHU METOAHU C MOAXOAAIN TCXHOJIOT'MYHNU HHCTPYMCHTH.



I'8. Hayynn nyOamkanum B HepedepUpaHM CIUCAHUS ¢ HAYYHO peleH3HMpPaHe WM B
peAaKTHPAHU KOJIEeKTHBHH TOMOBE

1. JdumutpoB, C., B.Kepkos, E.bmaroesa. Pa3paborBane Ha aHaJIMTHYEH MOJIEN 3a
CBCTOSTHUETO Ha CKJIAJIOBU HAJIMYHOCTU B cBUHEe(epma. International Conference RAM 2021,
October 25-27, 2021, Velingrad, Prof. Marin Drinov Publishing House of Bulgarian Academy
of Sciences, 2021, ISBN:1314-4634, 86-88 HanmoHanHo akageMHUYHO U30ATEICTBO

Pe3ome: IlpeanoxeHusaT moxen 3a ympaBieHHe o0paOoTBa JaHHH, NPEAOCTABEHU OT
ceuHeepma ¢ momomra Ha MS Excel m mpeanara mo-edukacHO pasmperencHHe Ha
KOMIIOHEHTaTa pa3Xol — 3aKyllyBaHe Ha (ypak U OCHOBHU XPaHUTCIHH O00ABKH, C IEI
nojo0psiBaHe €(PHUKACHOCTTa TpPU XpaHCHEe, TOBUIIABaHE HAa KaueCTBOTO HA XpaHaTa H
HaMaJIIBAaHETO Ha M3JIMITHO KOJIMYECTBOTO XPaHa.

Abstract: The proposed management model processes data provided by a pig farm using MS
Excel and offers a more efficient allocation of the cost component - purchase of feed and basic
nutritional supplements, with the aim of improving feeding efficiency, increasing feed quality
and reducing excessive amount of food.

2. Dimitrov, S, Chikurteva, A. Development of an advisory information system for fuel
ordering. ,,ABTOMaTH3aIMs Ha JUCKPETHOTO MPOU3BOACTBO, 3, TEXHHMUYECKUS YHUBEPCUTET-
Codus, 2021, ISSN:2682-9584, 53-56 HanuonanaHo akaJeMHUYHO U3IATEIICTBO

Abstract: Due to the fact that fuel costs occupy a large part of the expenditures for the farmer
during the harvest. The article presents the development of a mathematical model that is part
of an information system to advise the farmer to make decisions. In this case, an advisory
module for fuel ordering is presented depending on the price, storage costs and the quantity
ordered.

Pe3rome: Hopazu/l (baKTa, 4C pa3xoguTe 3a TOpHUBO 3acMaT rojisiMa 4acT OT pa3XxOoAUTE Ha
(l)epMaTa 110 Bp€MC Ha KbTBA. Crarusra npeaAcTaBsa pa3pa60TBaHeTo Ha MaTCMAaTU4YCCKU MOJCII,
KOMTO € 4YacT OT I/IH(I)OpMaLII/IOHHa CHUCTEMA 3a CBbBCTBAHC Ha Q)epMepa IIpu B3CMAHC Ha
peuICHus. B to31 cnyqaﬁ € IpCACTABCH CHBCTBAIl MOAYJI 3a ITIOPBUYKA HA TOPUBO B 3aBUCUMOCT
OT I€HAaTa, CKJIAAOBUTC pa3XoAu U KOJIMYCCTBO KOCTO CC IIOPBHUBA.

3. Ilersp Hukonos, Cranucaas IumurpoB, OnTuMu3upaHe Ha CKJIAJOBH IUIOIIM 32 TOTOBA
MPONYKIMSI B MPEINPUATHS OT MeOemHara MpPOMHUILICHOCT, EnmHanecera MexayHapomHa
HayYHO-TEXHUYECKa KoH(pepeHnus ,,ITHOBaIuy B Topckara MPOMHUIIIICHOCT U WHKEHEPHOTO
npoektupane” — MHHO 2022, 3-5 okromBpu, boposen, bwarapus, ctp. 201- 206, ISBN: 978-
619-7703-01-6

Pe3rome: OCHOBHU €JICMEHTH B CTPYKTYypaTa Ha CKJIAJOBHUTC KOMIIJICKCHU Ca IJIOIITA, 00eMbBT U
Ha4YvMHa Ha MOAPCIKIAAHC. Te3un oCHOBHH (I)aKTopI/I OKa3BaT BJIMAHUC BBPXY HCO6XOI[I/IMI/I}IT
KarnanuTeT 3a CKIIaJJUpaHC Ha TOoTOBaTa IMPOAYKIHUA, a4 OT TaM U BbPXY JIOTMCTUYHATA
KOHKprHTOCHOCOGHOCT Ha IpCAIpUusTrsa OT MeOenHara IMPOMHUIIJIICHOCT.



B crarusra ce pasmiexia BbIIpoca U Bb3MOKHOCTHUTE 3a MpUjlaraHe Ha MaTeMaTUYeCKU MOJIET
3a ymnpaBjieHHE Ha CKJIAJJOBU HAJTMYHOCTH HA TOTOBATA MPOAYKIHUS B MEOCTHU MPEATPUATHS,
KaTo ce B3UMAaT MpeIBUJ TadapuUTHUTE pa3Mepu Ha TEXHHUTE OMAKOBKH, OpOs OMaKOBKHU
KOMITJICKTYBAIIM €IHO U3JIeNiie U Oposi Ha U3JeNUsATa IPOU3BEXKIaHU B NpeanpustusaTa. Upes
pa3zpaboTBaHe Ha MaTeMaTUYECKHsI MOJEIN C HEJIMHEEH IOJXOJ 3a ThPCEHAa Ha ONTHUMAaJHaTa
IJIOL] 3a CKJIaAupaHe Ha rotoBara npoaykuus. [1o To3u HauuH ce ch3aBa JOKaJeH U I1odaneH
MH(GOPMALIMOHEH CHBETBAIl MOIYJT 32 B3€MaHE Ha PALMOHAIHH pEIICHHE OT CKIAIO0BHUS
MEePCOHAJI B POU3BOACTBEHUTE MIPEATIPUATHUS.

Abstract: The main elements in a warehouse structure are the area, volume and arrangement.
These main factors influence the necessary capacity for storage of finished products, and hence
the logistical competitiveness of furniture industry enterprises. The paper discusses the issues
and possibilities for applying a mathematical model for managing warehouse stock of finished
products in furniture companies, taking into account the estimated size of packaging, the
number of packages per product and the number of products produced in enterprises. To find
the optimal area for storage of finished products, an innovative method for finding a solution
was used. In this way, a local and global information advisory module was created for a rational
decision making by the warehouse staff in production enterprises of the furniture industry
regarding the warehouse area arrangement.

4. Dimitrov St., Stoilov T., Stoilova K.. Intelligent analysis of active management of animal
husbandry. Proceeding Sixth international scientific conference “Business and Regional
Development” 24 June 2021, Stara Zagora, 120, SHS Web of Conferences, 2021,
DOI:10.1051/shsconf/202112003005, 1-10 MexayHapoaHO HEAKAICMHYHO H3/IaTEIICTBO

Abstract: A quantitative analysis of the financial state of an animal husbandry is performed.
The paper illustrates the usage of different economical parameters in order to present
operational state of the husbandry and to search regularities for future actions. The added value
of this research is the application of intelligent instruments in the management of the economic
behavior of animal husbandry which give recommendations for their more effective
functionality.

Pe3ome: l3BbpiiBa ce KOJIMYECTBEH aHAIN3 Ha (PUHAHCOBOTO CHCTOSHUE HA J>KUBOTHO
cronancTBo. CTaTusTa NMpeACTaBs U3MOI3BAHETO HA Pa3IMYHA MKOHOMUYECKH ITapaMeTpH, 3a
Ja ce MpeICTaBU ONEpPaTUBHOTO CBHCTOSIHWE HAa J>KUBOTHOBBICTBOTO M Ja C€ TBPCAT
3aKOHOMEPHOCTH 3a Obaem paeWcTBus. JloOaBeHara CTOMHOCT Ha TOBa H3CJEJBaHE €
NpUIAaraHeT0 Ha WHTEIUTeHTHU WHCTPYMEHTH B YIPaBJICHHETO HA HWKOHOMHYECKOTO
MOBEJICHUE Ha KMBOTHOBBJCTBOTO, Ype3 KOUTO Jla C€ HAIpaBAT MPEMNOPBKHU 32 TSIXHOTO IO-
e(eKTUBHO (PyHKIIMOHUPAHE.

5. Stoilova K., Stoilov T., Dimitrov St., Intelligent approach for decreasing the risk in animal
husbandry. Proceeding of International conference Robotics, Atomation and Mechatronics ’
2021, October 25-27 2021, Velingrad, Bulgaria, "M. Drinov" Publisher of BAS, 2021,
ISSN:1314-4634, 13-17 HauuonanHo akageMu4Ho uzaarenctso ([Ipyra 0aza (ne Bnu3za B K2))



Abstract: A quantitative analysis of some economical parameters of animal husbandry is given.
The goal of the research is to apply intelligent approach based on the Portfolio theory in order
to propose future management with minimal risk and in that manner to improve the return from
the husbandry management. The added value here is the intelligent quantitative assessment of
the functionality of the husbandry aiming decreasing the risk and at the same time to determine
analytically the best relation between the return and risk.

Pe3rome: 3rorBeH € KOIMYECTBEH aHAIM3 HA HAKOM HMKOHOMHUYECKM IIOKa3areiad Ha
’KHUBOTHOBBJICTBOTO. L{enTa Ha M3cneaBaHeTo € 1a ce MPUII0KH MHTEIMTEHTEeH MOIX01, 6a3upaH
Ha TeopusTa Ha MOPTQOINOTO, 3a JIa Ce MPEIUIOKU OBACHIO YIpaBIeHHEe ¢ MUHIMAJICH PUCK U
10 TO3W HAYMH Ja c€ NMOA0OpH BB3BPBIIAEMOCTTA OT YNPABICHUETO HA KHUBOTHOBBJCTBOTO.
Jlob6aBeHaTa CTOMHOCT TYK € HHTEIMI€HTHATa KOJIMYECTBEHA OLleHKa Ha ()YHKIIMOHATHOCTTA Ha
YKUBOTHOBBJICTBOTO C 11€J1 HAMAJIsIBaHE HA PUCKA U B CHIIOTO BPpEME AHAJIIUTUYHO ONpEIEIIsIHE
Ha Hail-1o0pOTO CHOTHOILIEHUE MEXKTYy Bb3BPBIIAEMOCT U PUCK.

6. Ct. lImmutpoB, PazpaboTBane Ha maHen 3a BU3yalnu3upaHe Ha KpUTEpHUH 3a €(heKTUBHOCT B
ceuHe(depma. International Conference RAM 2021, October 25-27, 2021, Velingrad, Prof.
Marin Drinov Publishing House of Bulgarian Academy of Sciences, 2021, ISSN:1314-4634,
18-22

Abstract: In recent years, there has been an increase in the use of various mobile devices and
sensors in animal husbandry, which has led to the generation of large volumes of data. The
availability of a large amount of data is very useful in decision-making, but on the other hand,
this phenomenon challenges farmers when they need to process, analyze, and interpret the
collected data to make quick and timely decisions. One way to address this challenge is to
identify and evaluate performance indicators for the farm. These are applied to quantitatively
determine the farm’s productivity. The MS Excel program provides the opportunity to create
assessments and graphically present the obtained results. For this reason, it is used to build a
performance dashboard for a pig farm. The aim of the article is to present the development of
a software application for the virtual representation of important performance indicators of the
pig farm, thus creating an advisory information system to help farmers make quick and
informed decisions.

Pestome: Ilpe3 mocnmeanute TroAMHU ce HaOMOAaBa yBeJIMYaBaHE Ha W3MOJN3BAHETO Ha
pa3IMYHA MOOWIIHU YCTpPOWCTBAa U CEH30PH B JKMBOTHOBBICTBOTO, KOETO JOBEIE 0
TeHepupaHe Ha ToJleMu 00eMHu OT JaHHU. HannuueTo Ha roasiMo KOJMYECTBO JAHHU € MHOTO
MOJIE3HO TMPU B3EMAHETO Ha pEIIeHUs, HO OT JIpyra CTpaHa TOBa SIBJICHHE 3aTPyIHSBA
dbepmepuTe, Koraro TpsiOBa 1a 00pabOTBaT, aHATM3UPAT U OOSCHSABAT CHOPAHUTE JAHHU U Ja
B3eMar ObpP3M W HABPEMEHHM pelleHus. EJWH OT HauMHWUTE 3a CHOpaBsHE C TOBa
MIPEIM3BUKATEIICTBO € Ja ce HUIASHTHU(UIUPAT M OIEHAT MOoKa3aTelu 3a e()EeKTHBHOCT Ha
CTOMAHCTBOTO. Te ce mpuiaratr 3a KOJIWYECTBEHO OMpeAelisiHe Ha MPOM3BOIUTEIHOCTTa HA
depmara. Ilporpamara MS Excel mpemoctaBs BB3MOXKHOCT 3a HM3TOTBSHE Ha OIEHKH H
rpadUuHO TpECTABsIHE Ha MOJydeHUTe pesyirard. [lopamu Taswm nmpudYuHa ce W3I0JI3Ba 32
M3rpaKJaHe Ha KOHTPOJICH ITaHeN 3a TOoKa3aTeiu 3a epeKTUBHOCT B cBHHe(epMma. [lenTa Ha
CTaTWATa € Jia TPEICTaBh pa3paboTkata Ha COMTYyepHO NPHIOKCHHE 332 BUPTYaJHO
MIpeJICTaBsSIHEe Ha BOKHU TMOKa3aTelv 32 e(DeKTUBHOCTTA Ha CBHHE)epMaTa | 110 TO3HM Ha4WH Ja



M3Tpajy ChBETBaIa HHPOpMAIIMOHHA CHCTEMA 32 B3eMaHe Ha Obp3U U MHPOPMHUPAHH PEIICHUS
ot pepmepure.

7. Dimitrov S., Boneva Y., Stoilov T., Stoilova K. Identification of inexplicit relations between
spare parts of vehicles. Journal of the technical University of Sofia, Plovdiv Branch
Fundamental Sciences and Applications, 21, 2, Texunuecku yauBepcutet, 2015, ISSN:1310-
8271, 139-144 MexayHapoaHO HEaKaJeMHUIHO H31aTesicTBO (ZentralBlatt)

Abstract: The article applies a quantitative approach to identify inexplicit relations between
the usages of sets of spare parts for vehicles. Having a set of data, related to the usage of spare
parts from store house, the identification of relations between the different parts can help the
planning procedure for vehicle repair and exploitation expenditures. Two algorithms are
applied to identify the data. The first one is a sorting important indicators such as quantity and
revenue size. The second one is a calculation of the covariance relationships between variance
items. The paper illustrates this quantification approach applying statistical calculations in
EXCEL environment.

Pe3tome: Crarusta mpuiara KOJIMYECTBEH IIOAXOJ 3a HWIASHTU(UIMpaHE Ha HESCHH
B3aMMOBPB3KH MKy yrnoTpedara Ha KOMILJIEKTH PE3epPBHU YACTH 3a MPeBO3HH cpenacTBa. C
HaJIMYUETO Ha HAOOP OT JIaHHM, CBBP3aHU C M3IOJ3BAaHETO HA PE3EPBHU YACTH OT CKJIAJA,
UICHTU(QUIMPAHETO Ha BPB3KUTE MEXKAY pPAa3IMUYHUTE YacTH MOXKE Ja TMOAIOMOTHE
mpoleaypara 3a IUIaHUPAaHE Ha pPa3xOIUTe 3a PEMOHT M EKCIIoaTalsl Ha IPEBO3HOTO
cpenctBo. 3a WACHTH(UIMpAaHE HAa JaHHUTE C€ Mpuiarar JBa airoputrbma. IIBpBUAT €
COpTHMpaHE Ha BaKHU IIOKA3aTeJId KaTo KOJWYECTBO M pa3Mep Ha mpuxoautTe. Bropusr e
M3UKCIIEHUE Ha KOBApUALIMOHHUTE B3aMMOBPB3KUA MEXAY pa3IMUHUTE €IeMEHTH. B crarusiTa
€ MPEJCTAaBEH KOJIMYECTBEH IMOAXOJ Upe3 MpUilaraHe Ha CTaTUCTUYECKU M3YMCIICHUS B Cpela
Ha EXCEL.

8. Aumutpos, Ct., boHena, ﬁ., Crounos, T., Cromnosa K. KonnuecTBeHa orieHKa Ha HESIBHA
3aBUCUMOCTH B YMCJICHH MKOHOMUYECKH JTaHHW Ha CTOMAHCKH CHUCTEMH. CIl. ABTOMAaTHUKa U
nnpopmaruka, 1, 2015, Cpro3 no aBromaruka u uHdopmaruka "Jxon Aranacos", 2015,
ISSN:0861-7562, 15-19

Pestome: LlenTa Ha craruaTra € 1a NpeACTaBU NMPAKTUUYECKU ONMUT M PE3YNITATH OT aHAIU3 Ha
MacuBM OT JlaHHM C HKOHOMHYecKa HHpoOpManus, 3a Ja c€ ONpeAeisT HOBH HESIBHU
3aBHCUMOCTH UM TEHJICHIIMM B TEXHUTE JaHHU. B Xo/1a Ha pa3nuyHu 1eHHOCTH ITpH chbOUpaHe U
HaTpylBaHe HAa JaHHU Bb3HUKBA HEOOXOIUMOCTTA OT TSIXHOTO 0000IIEHNE U CHUHTE3UpaHe Ha
uHpopMaLus, KOSATO H3MCKBA JaJieHa CUTyallus, CbIbpXkKa OINpPENEIeHU 3aBUCUMOCTH U
Iperonara 3akOHOMEpHH TeHIeHIIMU. Ta3n HoBa CUHTE3WpaHa HH(OpMAIHs € IpeaocTaBeHa
3a B3eMaHE Ha peIIeHUs W 3a yIpaBieHue Ha cromaHcku obektu[l,6]. IloBeueto ot
NoJpOOHUTE UKOHOMHUYECKU JaHHU Ca HAJMYHHU B CUETOBOJICTBA M MKOHOMHYECKH OTIENU Ha
cTomaHckuTe o0ekTu. Te3um pasmpenenieHOCT Ha JaHHUTE M HEOOXOIMMOCTTa OT
aBTOMAaTH3UpPaHO MM 00paboTBaHe ce M3MbJIHABAa upe3 BHeapsBanero Ha ERP (Enterprise
Resource Planning) cucremu [2]. ERP e onut na ce uuTerpupar AeHOCTUTE Ha BCHUYKH
OTAeNu, 3B€HAa W poid U (QYHKIMM B €IMHHA KOMIIIOTbPHa CHUCTEMa C OCHOBHOTO
Mpe/Ha3HauYeHue J]a ce MOJAbpKa M 3aJ0BOJISIBAT aKTyaJHUTE MH(GOPMAIIMOHHU HYKIU BbB
¢upmara. ERP cucremute ¢ ycnex n3mbiaHsABaT GyHKIMH 32 aBTOMaTHU3UPAHO ChbXpaHEHHE,



MOJAbpIKaHe HA UHTETPUTET U LIEHTPAJIU3UpaHo Moi3BaHe Ha uHpopmanusata. Ho geitHocture
3a aNropuTMHUYHO 00paboTBaHE HA HAJIWYHUTE [aHHU, IUIAHUpaHe, WIACHTHUQHUIMpAHE Ha
3aBHUCHUMOCTH C€ MpEeAOCTaBs Ha (PYHKLUMOHAJIHM MOJEIH, KOUTO ce Kilacupuuupar KbM
tepmunu Business Intelligence (BI) [3]. CmuchibT, KOWTO cera ce Biara B Bl, e ,,oTkpuBane
Ha ToNie3HUM 0000menus Ha paHHU . Bl mnpomyktuTre OOMKHOBEHO C€ acOIMUpaT C
MKOHOMHYecKaTa cepa, 3a Ja ce U3roTBAT ,,HEBUAUMU U3BOIU “‘U ,,0TKPHUBAHE HA MOJIE3HU
0000meHns Ha gaHHu ‘. Da3uTe, Ipe3 KOUTO MUHABA M3CJICBAHETO HA JAHHHU M OTKPHUBAHETO
Ha 3aBHCHMOCTH, Hail-00II0 ca: ChOMpaHe Ha JaHHU; NMOYMCTBAHE HA JaHHH, M3BIMYaHE HA
XapaKkTEepUCTUKH (MOTy4yaBaHE caMO Ha MHTEPECHUTE aTpuOyTH HA JAHHUTE); Pa3IMYHU
W3YUCIICHUS U OTKpUBaHE Ha HOBU CBOMCTBa (patterns); BU3yaIn3upaHe Ha JAHHU, OI[CHSIBAHE
Ha pesyaTarure [4]. [Ipu TbpceHEeTO Ha HOBH 3aBHCUMOCTH €JHO OT HAyYHUTE HAIPaBICHUS J1a
Cce Mmpuiarat MEeTOAM Ha M3KyCTBEHUS MHTEJICKT 32 CEMaHTHYHA 00paboTka nHdopmarus [5,6].
B Ta3u cratus He ce BbPBH B TOBAa HAIpaBIICHUE, a CE MPHJIAraT WHKCHEPHU KOJIMYECTBEHU
METOAM 32 U3rPAXKIAHEC HA HOBU BPB3KHM M 3aBHCUMOCTH MEXIy AaHAIU3UPAHU CTOTIAHCKU
naHHu. WimocTpupaHo € MpUIIOKEHHWE Ha KOJMYECTBEH aHallu3 Ha JIaHHM 3a CTOMAHCKa
AKTHBHOCT HAa MarasMH 3a CEJICKOCTOIIAaHCKA TEXHMKa 3a ThPCEHE Ha HESBHU 3aBUCHMOCTH
MEX/y CTOKOBU apTUKyaH. HesBHHUTE 3aBUCMMOCTU TOKa3BaT BPB3KU M KOPENALUU MEXITY
CTOKOBHUTE apTUKYJIU. Te3M 3aBUCHUMOCTHM MOTarT Jia C€ HW3IMOJI3BaT MpH YIpPaBICHUETO Ha
CTOMAHCKHUS Mara3uH 4pe3 MOAXOASIIO HOAPekTaHe U U3JI0KEHUE Ha apTUKYJIUTE, KaKTO U 3a
IUTaHUPAHE Ha HAJTMYHOCTH U 3amacu. ToBa Boau 10 HaMalsiBaHEe Ha HEOOXOAUMHUTE 000POTHU
pasxonu npu PyHKIIMOHUPAHETO U €KCILJIOATAIMATa Ha CTOMAHCKUSI OOEKT.

Abstract: The purpose of the article is to present practical experience and results of analysis
of data sets with economic information in order to determine new implicit dependencies and
trends in their data. In the course of various activities in collecting and accumulating data, the
need arises for their generalization and synthesis of information that requires a given situation,
contains certain dependencies and implies regular trends. This new synthesized information is
provided for decision-making and management of business entities[1,6]. Most of the detailed
economic data are available in accounting and economic departments of business entities. This
distribution of data and the need for automated processing is implemented through the
implementation of ERP (Enterprise Resource Planning) systems [2]. ERP is an attempt to
integrate the activities of all departments, units and roles and functions into a single computer
system with the main purpose of maintaining and satisfying current information needs in the
company. ERP systems successfully perform functions for automated storage, maintaining
integrity and centralized use of information. But the activities of algorithmic processing of
available data, planning, identification of dependencies are provided to functional models,
which are classified under the terms Business Intelligence (BI) [3]. The meaning that is now
put into Bl is “discovering useful data summaries”. BI products are usually associated with the
economic sphere in order to draw “invisible conclusions” and “discovering useful data
summaries”. The phases through which data exploration and discovery of dependencies go, in
general, are: data collection; data cleaning; feature extraction (obtaining only the interesting
attributes of the data); various calculations and discovery of new properties (patterns); data
visualization; evaluation of the results [4]. When searching for new dependencies, one of the
scientific directions is to apply artificial intelligence methods for semantic information
processing [5,6]. This article does not go in this direction, but applies engineering quantitative
methods to build new connections and dependencies between analyzed business data. An



application of quantitative analysis of business activity data of an agricultural machinery store
is illustrated to search for implicit dependencies between commodity items. Implicit
dependencies show connections and correlations between commodity items. These
dependencies can be used in the management of the farm store through appropriate
arrangement and display of items, as well as for planning of stocks and inventories. This leads
to a reduction in the necessary turnover costs in the functioning and operation of the business
facility.

9. ITaynoga E., Tep3uena, B., bonesa, fI., JAumutpos, C.. AHanu3 Ha JaHHU 32 UHTErpaLusITa
Ha WKT pecypcu B Obnrapckute yumnuma. COOpHHK [OKJIAQAM Ha MEXKIyHapOaHA
koH(pepenuus no Apromaruka u Madopmaruxa'2017, Codus, 4-6 Oxromspu 2017, CAN [Ixon
Aranacos, 2017, ISSN:1313-1850, CD: ISSN 1313-1869, 327-330

Pe3iome: Ilpe3 mocnennuTe rogvHU WHGOPMALMOHHUTE W KOMYHUKAIIMOHHH TEXHOJIOTHH
(MKT) nHaBnu3ar npakTUYeCKd BbB BCUUKU 00JacTH Ha 4oBewIKUs kUBOT. [lompactBaioro
MTOKOJICHHE JIOPU € HapW4daHo AuruTainHo mokoienue (digital native) [1], Thi kaTo MiamuTe
XOpa U3I0JI3BaT MOJIEPHUTE TEXHOJIOI MU 3HAYUTEIIHO MI0-4€CTO OT MO-Bb3pacTHUTE. J{HEIIHUTE
MIIQJISKH  [IpUeMar IMOo-JeCHO HH(pOpMaluATa, KOSATO IIOIy4aBaT Ype3 eJEKTPOHHHUTE
YCTPOMCTBA U MO Ta3u NPUYMHA 3a 00pa30BaTeNHU LIEIH HIMPOKO CE U3MO0I3BAT pa3HOOOpa3HU
CbBPEMEHHU pecypcu M ycTpoicTta, Oazupanu Ha MKT, karo mepcoHalHu KOMITIOTpPH,
TabjaeTu, MyITHUMEAMHHU YCTPOWCTBA, MHTEPAKTUBHU O€IM IBCKU, ,,yMHH  BUPTYaJHU
naboparopuu u 1ip. [IpunaraneTo Ha HOBUTE TEXHOJIOIMHU 3@ yUE€OHH LI€TIM HaJlara Ch3aBaHeTo
U M3IMO0JI3BAHETO Ha HOBU METOAM 32 y4€HE U NpenojaBaHe, B KOUTO yYalUTe 3aemar Io-
aKkTMBHA no3uuus. Taka, OCBEH MeTOJMKara Ha IpernojaBaHe, ce MPOMEHIT M HaYMHUTE 3a
NoJyyaBaHE Ha 3HAHMs, KAaKTO M Yy4YWTeNCKaTa TMpakTHKa. YMeHusATra 3a paboTa C
MH(GOPMALIMOHHUTE TEXHOJIOTUM ca HEOOXOAMMH B MOYTH BCHUYKM Cepd Ha YOBELIKaTa
JeMHOCT 1 00pa30BaHMETO HE MpaBH HU3KIItOUeHue [2].

Abstract: In recent years, information and communication technologies (ICT) have penetrated
practically all areas of human life. The growing generation is even called digital native [1], as
young people use modern technologies much more often than older people. Today's youth more
easily accept the information they receive through electronic devices, and for this reason, a
variety of modern resources and devices based on ICT are widely used for educational
purposes, such as personal computers, tablets, multimedia devices, interactive whiteboards,
"smart" virtual laboratories, etc. The application of new technologies for educational purposes
requires the creation and use of new methods of learning and teaching, in which students take
a more active position. Thus, in addition to teaching methodology, the ways of acquiring
knowledge and teaching practice are also changing. Information technology skills are needed
in almost all areas of human activity, and education is no exception [2].

10.ITaynoBa-Xy6enona, E., TepsueBa, B., Bonera, 171., JAumutpoB, C.. TeHneHuuu B
MpuiaraHeTo Ha oOpaszoBarenHu urpu B bearapus npe3 mociennute net ronuan. COOPHUK
noknaaun Ha 11-ta Hamumonanna xoudepennus "OOpa3oBaHHMETO W HW3CIEABAHUATA B
nHpopmarmonHoto oomectBo", 1-2 roru 2018 ., [ImoBauB, bearapus, Aconmanus "Pazsutue
Ha wuHpopmanmonHoro obmectso" u MMM-BAH, 2018, ISSN:1314-0752, 126-135
HanmmonanHo akageMHUYHO M34aTEIICTBO



Pe3tome: B cratusTa ca pasmieqaHu M3CIENBaHUS BbPXY M3MOI3BAaHETO Ha 0Opa3oBaTEIHU
UTPU OT MOCJIEeTHUTE et roaunu. [Ipocienenu ca TeHAEHUIMUTE B UBMEHEHUETO Ha Pa3InyHU
aCMeKTH B Ta3u 00JacT, Karo (OKYCHT € BbPXYy OTHOIICHHETO HAa YYUTEIUTE KbM UTPOBUTE
oOpazoBarennu pecypcu. llpeiacraBeHu ca CcaMOOIIGHKHUTE Ha KOMIIETEHTHOCTTa Ha
npenoaasarenute 3a usnonsBane Ha KT 3a nenure Ha 00ydyeHUETO, KEJIAHUETO UM J1a Ce
BKJIIOYAT B pa3paboTBaHe HA TaKbB TUI YYEOHU MaTepuali, KaKTO U MOIXO/sIIaTa Bb3pacT 3a
BBBEXKJaHE Ha 00pa3oBaTeHUTE UTPpH B 00ydeHueTo. [Ipocnenenu ca MHEHUATA HA YUUTEIUTE
OTHOCHO TSIXHATa pOJISl MPH M3IMOJI3BAHE HA WUTPUTE, MOJE3HOCTTA M BIMSHUETO UM BBPXY
Pa3IMYHM aCMEeKTH Ha YYWIHMIHOTO 00pa3oBaHKE Y Hac.

Abstract: The article explores the application of educational games over the last five years in
Bulgarian schools. The trends in the change of different aspects in this field are traced, focusing
on the attitude of the teachers to the gaming educational resources. Self-assessments of
teachers' competence for the use of ICT in learning purposes, their willingness to engage in
developing such learning materials, and the appropriate age for introducing educational games
into learning are presented. Teachers' views on their role in the use of games, their usefulness,
and their impact on various aspects of school education in Bulgaria are traced.

11. IumutpoB C., IlaynoBa-Xy6enoBa E. Conditions for Applying the ICTs in Bulgarian
Schools. International Scientific Conference High Technologies. Business. Society, 3, 6,
Scientific Technical Union Of Mechanical Engineering Industry-4.0, 2019

Pe3tome: Hanocienbk nHpopMannoHHuTe U KoMyHHKannoHHu Texnonorun (MKT) npemarar
HOBHM BB3MOXKHOCTH, JIOTIPHHACAT 3a 3aBJajisfBalll 00pa3oBaTelIeH IMpolec. Te OCHUTypsBaT
JOCTBII Ha YYalllUTE W MpEnojaBaTelInuTe J0 OHJIAWH ChAbpKaHWuEe U 0a3u JaHHH, yIECHSBAT
CaMOCTOSITENTHO OOyueHHE M TO3BOJSBAT BUPTyallHaTa PEATHOCT M CHUMYJIAIMUTE J1a Cce
W3MON3BaT ¢ oOpa3zoBaTenHa IeNl. [eXHONOTMYHWTE WHOBALIMKM BEYe CTaBaT YacT OT
TPAAUIIUOHHUTEC METOAM Ha IPCHIOoAaBaHC, 3a Ja aHTaXXUpaT BHUMAHHUETO HAa CHLBPECMCHHUTC
YUYCHUIIH, U3paCHalIu B 06Kp’B)K€HI/I€TO Ha TCXHOJIOTUUTE. Hopazm Ta3u NprUiIrHa CC IMPOBEAC
MalaOHO OHJIAMH MTPOoyYBaHe, 00XBAIIAIIO YICHUIM M YUUTEIH OT Iisi1a bearapust, nensmo ga
YCTaHOBH HAJIMYUCTO, YCIIOBUATA U HAUMHUTEC HA IpUJIaraHe Ha UKT CpCACTBAa B yUUJIMIIaTa.
YacTt oT pe3ynraTHTe OT TOBAa M3CJIEIBAHE Ca NMPEICTAaBEHH W aHATU3UPAHU B HACTOSIIATA
paszpaboTka.

Abstract: Recently, ICT (Information and Communication Technologies) offers new
opportunities contributing to an engaging educational process. They provide learners and
teachers with access to online content and databases, facilitate self-learning, and enable virtual
reality and simulations to be used for educational purposes. Technological innovations have
already become part of traditional teaching methods to attract the attention of today's students
grew up in a technology environment. For this reason, a large-scale online survey covering
pupils and teachers from all over Bulgaria was conducted to identify the availability,
conditions, and manners of applying ICT in schools. This paper presents and analyses some
issues of this comprehensive study.



12.Boneva Y., Paunova-Hubenova E., Terzieva V., Dimitrov S.. Use of ICT Resources in the
Humanitarian Subjects in Bulgarian Schools. International Scientific Journal “Mathematical
Modeling”, 2, 3, Scientific-Technical Union of Mechanical Engineering - INDUSTRY 4.0,
Sofia, Bulgaria, 2018, ISSN:2535-0986 (Print), ISSN (WEB) 2603-2929, 108-111
MesxTyHapOIHO HeaKaJIEeMUIHO U3aTeICTBO

Abstract: Modern technologies are a part of contemporary life, and they have been part of the
educational process in Bulgarian schools for a while. There is no doubt that computer
competencies are a necessity, and therefore they are taught as a separate subject at school.
However, the use of Information and Communication Technologies (ICT) resources is not
limited only to this dedicated subject, these tools also support teaching all other matters. They
are used during each stage of school education as well. For exploring the implementations of
ICT in an educational environment, an online-based survey aimed at students and teachers was
conducted. This paper presents a comparison of the frequency of use of ICT in Bulgarian
schools according to different educational stages and subjects with the focus on the
humanitarian ones. The current research shows the statistical analysis of the data and a
comparison between the answers of students and teachers.

Pe3rome: HoBute TEXHONOTMU ca YacT OT CHbBPEMEHHHUS >KUBOT U OT HM3BECTHO BpeMe
MPUCHCTBAT B OOpa3oBaTeNHUsA Mpolec B ObiArapckute yuywiuia. Hsma chMHeHHe, ue
KOMITIOTHPHHUTE YMEHHS ca HEOOXOAMMOCT U 3aTOBa T€ CE MPENnojaBar Karo OTAENEH MpeaMeT
B yuniuiie. M3nona3BaneTo Ha pecypcH 3a HH(POPMALMOHHU U KOMYHUKAIIUOHHU TE€XHOJIOTUU
(MKT) obaye He ce orpaHryaBa caMo /10 TO3H CHElHalleH MPeIMeT, Te3U HHCTPYMEHTH ChIIO0
TaKa MoJioMarar MpernofgaBaHeTo Ha BCUYKU JPYTH BBIIPOCU. Te ce U3Mo3Bar U Mo BpeMe Ha
BCEKM €Tall OT YYWJIUIIHOTO oOpa3oBaHue. 3a u3cienBaHe Ha BHenpsiBaHeto Ha MKT B
oOpa3zoBarenHa cpefa Oelile MpoBeICHO OHIalH 0a3upaHO MPOyYBaHE, HACOYEHO KbM YUEHUITN
u yuutenu. Ta3u cTaTus NpeACTaBs CpaBHEHUE Ha yectorara Ha u3non3BaHe Ha UKT B
OBATAPCKUTE YUUITUIIA CIIOPE]T pA3IMYHUTE 00PA30BATEIIHU €TAIH U MPEAMETH C aKIIEHT BbPXY
xyMaHuTapHuTe. Hactosimoro wm3cienBaHe Mmoka3Ba CTAaTUCTHYECKH aHAIM3 HAa JaHHUTE U
CpaBHEHHUE MEXIY OTTOBOPUTE HA YUCHUIIN U YIUTEIIU.



