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SYNTHESIS AND BIOFUNCTIONALISATION OF SILVER
NANOPARTICLES

Aleksandar Chanachev

University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia; E-mail:
a.chanachev@mgu.bg

ABSTRACT. Nanoparticles are widely used in various studies in chemistry, biology, pharmacy, and
medicine. Their specific chemical and physical properties make them excellent carriers of biomolecules
and proteins, which creates a very good environment for the development of drugs for targeted delivery,
biosensors, systems for monitoring various enzyme reactions, as well as for the development and
improvement of a number of diagnostic methods. Silver nanoparticles are of special scientific interest
both because of their bactericidal properties and because of their ability to be biofunctionalised with
various proteins. This allows this type of nanostructures to be used in the cosmetics and pharmaceutical
industries as carriers of various proteins and leads to significant interest both in optimisation and
research of synthesis methods and in the study of their surface biofunctionalisation and stabilisation of
molecules.

Key words: silver nanoparticles, biofunctionalisation, nanomaterials.

CUHTE3 N BUOPYHKLIMOHATIN3UPAHE HA CPEBbPHU HAHOYACTULIU
AnexcaHdbp YaHayes
MurHo-eeonoxku yHusepcumem ,Cs. Mear Puncku®, 1700 Cogpus

PE3IOME. HaHo4acTuuTe HamupaT LUMPOKO MPaKTUYECKO MPUIOXKEHWE B pasnuyHu M3cnensaHus ot
obnacTta Ha xumusTa, BuonorusiTa, hapmauusiTa U MeguumMHaTa. TexHUTe CneunduYHN XUMUYHU 1
(bW3MYHM CBOWCTBA MM MPaBAT OTNMYEH HOCUTEN Ha pasnuyHM GUOMOMEKYNM, KOeTo Cb3faBa MHOTO
pobpa cpefa 3a Cb3AaBaHETO Ha NekapcTBEHN HOCUTENW 3a Lienesa JocTaBka, bruoceH3opu, cuctemm 3a
npocnegsiBaHe Ha PasfuuYHM EH3UMHO-KATaNMTUYHU XUMUYHW peakuuu, KakTo W 3a pa3BMBAHETO U
YCBbBBLPLUEHCTBAHETO HA peauLa AuarHocTuuHn Metoan. CpebbpHUTe HaHoYacTMLM ca 06ekT Ha ocobeH
HayyeH WHTEpeC KakTo 3apafn TexHuTe GakTepuuMaHW CBOWCTBA, Taka M Mopagy Bb3MOXHOCTTa fa
6baat 61oyHKLMOHANN3MPaHM C Pa3nuyHK NpoTenHW. ToBa AaBa Bb3MOXHOCT TO3W TUM HAHOCTPYKTYpK
pa Gbaat v3non3saHu B ko3MeTUYHATa W papMaLeBTUYHA MHAYCTPUS KAaTO HOCUTENW Ha pasnnyHu
MPOTEUHW W BOAW A0 CbLUECTBEH MHTEPEC KAaKTO KbM ONMTUMU3MPaHe U WU3CreaBaHe Ha MeToguTe 3a
CMHTES, Taka M KbM W3CrnefBaHe Ha TsxHaTa MOBbPXHOCTHA BUOYHKLMOHaNM3aLMs U cTabunusauns Ha
MorekynuTe.

KnioyoBu gymu: cpebbpHN HaHoYacTULy, B1OdyHKLMOHaNU3npaHe, HaHoMaTepuanm.
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PLAN FOR THE TREATMENT OF THE RECYCLED,
STABILISED, AND RESIDUAL RACTION OF THE
WASTE INSTALLATION AND OF THE COMPOSTING
INSTALLATIONS IN THE KOSTINBROD AREA

Krasimir Debelyashki, Marina Nikolova

University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia; E-mail:
k.debelyashki@gmail.com, mvnicolova@gmail.com

ABSTRACT. The current study covers the municipalities of the Kostinbrod Regional Waste Management
Association. It includes the municipalities of Kostinbrod, Bozhurishte, Svoge, Slivnitsa, Godech, and
Dragoman and aims to prepare an appropriate plan for maximum utilisation of waste fractions. Waste is
perceived as an environmental, social, and economic problem, and growing consumption and
"consumer" behaviour of society continue to generate large amounts of waste. The reality is that great
and diverse efforts are needed to prevent waste formation. Waste also represents a loss of material
resources (through metals and other recyclable materials), and at the same time it has a potential as an
energy source. The challenge to waste management is great! The implementation of waste treatment
activities, such as reuse and recycling, are environmentally friendly, leading to the diversion of waste
from landfills.

Key words: waste, management, environment.

MNAH 3A TPETUPAHE HA PELUMKNUPAHATA, CTABUITUSUPAHATA U
OCTATBYHATA ®PAKLMA OT UHCTANALUATA 3A TPETUPAHE HA BUTOB
OTNAOBK U HA UHCTANALUMUTE 3A KOMINOCTUPAHEB PCYO -
KOCTUHBEPOO

Kpacumup [e6ensawku, Mapura Hukonoea

MurHo-2eonoxku yHugepcumem ,Cs. Mear Puncku®, 1700 Copusi

PE3IOME. HactosioTo npoyyBaHe obxsalla obLmHuTe OT PervoHanHo capyxeHue 3a ynpasneHue Ha
otnagbum KoctuHbpoa. B Hero ca BknioueHn obwmnute Koctunbpon, Boxypuwe, Csore, CnveHuua,
lopey v Lienu n3roTesiHe Ha NOAXOLSLL NaH MakCUMarnHO OMoN30TBOPSiBaHE Ha OTNaAbYHUTE (ppaKLmu.
OTnagbuute ce Npuemat KkaTo eKomnoriyeH, coumaneH U MKOHOMUYecku npobreM, a HapacTBalioTo
noTpebrneHue 1 KOHCYMaTOpPCKOTO" NOBEAEHMe Ha OBLLECTBOTO NPOAbIKaBaT Ja NPOU3BEXAAT roremu
konnyectBa oTnagbuu. PeanHocTta €, 4Ye ca HeobXxoauMM TONEMW M PasHOPOAHM ycunus 3a
npepoTBpaTsiBaHe Ha obpa3yBaHeTo uM. OTnagbLmUTe NPeAcTaBNsBaT v 3aryba Ha MaTepuanin pecypcu
(Ypes meTanu w ApyrM MaTepuanu, KOUTO MoraT Aa Ce Peuuknupat), a B CbLiOTO Bpeme UMaT M
noTeHUMan Kkato eHepriiiHM 3TouHuUM. MpeauaBuKkaTencTBOTO Npes ynpaBneHWeTo Ha oTnagbLuTe €
ronaimo! [punaraHeTo Ha [eMHOCTUTE MO TpeTMpaHe Ha OTMagbuu Kato MOBTOpHa ynoTpeba w
peLnknvpaHe ca bnaronpusiTHU 3a okonHaTa cpefia, BOAELLM O OTKMOHSIBAHE Ha OTMagbLy OT genara.

KniouoBu gymu: oTnagbk, ynpasneHue, OKonHa cpega.
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SAFE AND ENVIRONMENTALLY FRIENDLY DISPOSAL
OF LIQUID TECHNOLOGICAL WASTE

Ljupcho Dimitrov, Margarita Vassileva, Ivan Nishkov

University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia; E-mail:
liupcho.dimitrov@mgqu.bg; inishkov@gmail.com

ABSTRACT. Economic development and advances in science and technology predetermine the mining
industry's accelerated growth, hence the volume of the produced waste. Tailings from the ore extraction
and processing of mineral raw materials in the form of dilute slurry are traditionally stored in large surface
hydrotechnical facilities - tailings ponds. Various construction types of tailings storage facility are
discussed according to the topography and deposition methods. Due to the risk of failure and accidents
of conventional TFS, alternative technologies for safe and more environmentally friendly facilities are
designed worldwide. The new technologies are discussed that include the deposition of dewatered
tailings and the implementation of an integrated facility for the storage of mine waste.

Key words: conventional tailings pond, alternative technologies.

BE30MACHO U EKOJIOFOCBHOBPA3HO OENOHUPAHE HA TEYHU
TEXHONOMMYHU OTNAOBLMN

Jlron4o Qumumpoe, Mapeapuma Bacunega, Mean Huwkoe
MurHo-eeonoxku yHusepcumem ,Ce. Mean Puncku®, 1700 Cogpus

PE3IOME. VIkoHOMMYeCKOTO pa3BuUTME M HanpedbKbT Ha HaykaTa W TEXHOMoruuTe npesonpeaenst
YCKOPEHUS pacTex Ha MUHHOZOOWBHATA MPOMMWLLNIEHOCT W HapacTBaHeTo Ha obema OT HaTpynBaHuUTe
oTnagbLy. TexHomornyHuTe oTnagbuu oT fobuBa W npepaboTkaTta Ha MUHEpPanHW CypOBMHU MO
opmata Ha paspefeHu CYCMEeH3WM, TPafWUMOHHO Ce CKnagupaT B TOfEMW  NOBbPXHOCTHU
XMIOPOTEXHUYECKM CHOPBHKEHWS — OTNafbkoxpaHunuwa. PasrmefaHu ca pasnuyHuTE  BUAOBE
OTNafbKOXPaHUNULLA, B 3aBUCUMOCT OT TEXHUSI KOHCTPYKTUBEH TN W pened)a Ha MECTHOCTTa M
MeTOANUTE 33 AeNOHMpaHe Ha oTnagbka. Mopaau pucka OT NOBPEeaM M aBapui Ha KOHBEHLMOHANHMS TUN
OTnafbKoXpaHunuLa, B CBeTOBEH Mallab ce pa3paboTBaT antepHaTUBHW TEXHOMOrMK 3a BesonacHu w
ekonorocbobpasHu CbopbxeHUsi. PasrneaaHn ca HOBUTE TEXHONOTWM, BKMIOYBALLM [JENOHUPaHeTo Ha
npeaBapuTenHo 06e3BOAHEHN (NOTALMOHHN OTNAgbLUM U BHELPSIBAHETO HA UHTETPUPaHN ChbOPBXEHUS
32 CbXpaHsBaHETO Ha MUHHM OTNaAbLM.

KniouoBu AYMU: KOHBEHLMOHANHN OTNaAbKOXPaHUNULLa, anTepHaTUBHN TEXHONOMMN.
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STRESSES IN A TRANSVERSELY ISOTROPIC ROCK
MASS AROUND A CIRCULAR OPENING

Malina Ivanova

University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia; E-mail:
malina_vatz @abv.bg

ABSTRACT: The article considers the issue of determining the stresses in the transversely isotropic rock
mass. The isotropy plane is horizontal. A circular opening is made in the rock mass. The problem is
solved by the method of complex variable functions.

The paper proposes to take into account the behaviour of the rocks within a time interval since the
opening of the hole. For this purpose, the method of variable modules is applied. The stresses along the
contour of the hole at both ends of the time interval are determined.

A numerical example of a real rock mass is given. The values of the stresses in the horizontal and
vertical points of the contour of the opening are calculated.

Key words: method of complex variable functions, method of variable modules, stresses.

HANPEXEHWA B TPAHCBEP3ANHO-U30TPOMNEH CKANEH MACWUB OKONO
KPBIrOBA U3PABOTKA

Manuna MeaHosa

Murro-eeonoxku yHugepcumem "Ce. Wean Puncku”, 1700 Cogbusi.

PE3IOME: B cTatusaTa ce pasrexaa BbNpoChT 3a OnpefensHe Ha HanpexeHusTa B TpaHCBEP3anHo-
n3oTponeH MacuB. PaBHWHaTa Ha M30TpoOnMs e XOpu3oHTanHa. B macuBa e npokapaHa Kpbroea
n3paboTka. 3agavata ce pelaBa ¢ MeTOAa Ha (PyHKLMM HA KOMMIIEKCHa NPOMEHNMBA.

B pabotata ce npegnara ga ce OTYETe NOBELEHMETO Ha CKanuTe Crief ONpedeneHo Bpeme OT
npokapBaHe Ha OTBopa. 3a ToBa ce npwunara MeToAa Ha mpoMmeHnuBMTe Mmogynu. Onpenenen ca
HanpexeHusiTa No KOHTypa Ha 0TBOpa B ABaTa Kpasi Ha MHTEpBarna oT BpEME.

[aneH e uucneH npumep 3a peaneH macuB. M3uMcneHM ca CTOMHOCTUTE Ha HanpexeHusTa B
XOPU30HTaNHUTE W BEPTUKANHW TOYKM OT KOHTYpa Ha O0TBOpa.

KnoyoBu gymu: meTon Ha (hyHKUMM HA KOMMIEKCHA MPOMEHNMBA, METOA Ha MPOMEHNMBU MOLyNM,
HanpexeHus.
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NEW SOLUTIONS FOR PROVIDING INDIVIDUAL
TEMPERATURE COMFORT IN THE CONDITIONS OF
OVERHEATING MICROCLIMATE IN THE NDERGROUND
MINING OF MINERALS

Alexander Krilchev

University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia; E-mail:
krilchev@mgqu.bg

ABSTRACT: Providing comfortable work conditions for workers in overheated microclimate the
underground mining of minerals is an important and complex technical problem. As a solution, it is
necessary to apply different approaches and methods which are related to the management and control
of the physical parameters of the air in the working environment and to provide personal comfort through
the use of personal protective equipment.

Key words: underground mine, microclimate conditions, heat protection, hydrogel, overheating
microclimate.

HOBW PELLUEHUA 3A OCUT'YPABAHE HA WUHOWBUAYANEH TEMEPATYPEH
KOM®OPT B YCNOBUATA HA NPErPABALL MUKPOKINTUMAT MNPU
NOA3EMHMA OOBMB HA NONE3HU U3KONAEMHU

AnexcaHdnp Kpunyes

MurHo-eeonoxku yHusepcumem , Ce. MeaH Puncku®, 1700 Coghus

PE3IOME: OcurypsiBaHeTo Ha KOMCPOPTHM YCNOBMSI Ha TPy Ha paboTHUUMTE B YCMOBMS Ha Ha
nperpsiBaLLy MUKPOKAMAT Mpy No3eMHUs OOMB Ha NOME3HW U3KOMaeMU € BaHa M CIIOKHA TEXHUYECKM
3afava. 3a pelaBaHeTo i € HeobXoAMMO MpunaraHe Ha pasnudHM METOAW W MOLXOAM, CBbP3aHW C
yrpaBreH1eTo 1 KOHTPONa Ha (huandeck1Te napameTpu Ha Bbadyxa B paboTHaTa cpefa 1 ocurypsisaHe
Ha nepcoHaneH KoMopT Ype3 U3norasaHe Ha NUYHU NpeanasHi cpeacTsa.

KnioyoBM pymu: nogsemeH pyaHWK, MUKPOKMAMATWYHW YCMOBMS, TOMAWMHHA 3aluTa, Xuaporen,
nperpsisaLy MAKpOKumar.
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THERMODYNAMIC METHOD OF THE DESCRIPTION OF
THE SYMBIOTIC RELATIONSHIP BETWEEN HUMANITY
AND THE ENVIRONMENT

Mihai Petrov

University “Prof. Dr. Assen Zlatarov”, 8010 Burgas; E-mail:galantusgratus@abv.bg

ABSTRACT. Human beings are not only complex physiological systems but also social ones. The normal
state of a human being is ensured by the complex symbiosis between the Society in general and the
iosphere as the sources of continuous development and improvement, being in a process of permanent
symbiotic interaction. A human being is a complex thermodynamic system and the application of the laws
of thermodynamics gives the special expression of the energy consumption per day that is of the order of
10700 (kJ). The recovery of the respective energy expenses is performed by the food consumption in the
form of qualitative lipids, fats and proteins, otherwise it quantitatively leads to the development of various
diseases. Most diseases come precisely from air pollution, as well as from the consumption of poor
quality food, both being the negative factors that lead to deviation from the stationary state and the
equilibrium of the symbiosis with the Biosphere. Anthropogenic pollutants have negative effects on
atmospheric composition. Carbon dioxide is one of the largest components of all pollutants with a
negative effect on the human respiratory system. Polluting aerosol particles have the same negative
effects. The modern task remains to always find an optimal solution to reducing anthropogenic pollutants
in the atmosphere and biosphere.

Key words: human being, energy consumption, Biosphere, carbon dioxide, anthropogenic pollutants.

TEPMOOWHAMMYEH METO[L 3A OMUCAHUETO HA CUMBUOTUYHA
B3AMMOBPB3KA HA YOBEYECTBOTO U OKOJTHATA CPEQA
Muxali lfempoe

Ynusepcumem ,lpogh. 0-p Acer Snamapoe”, 8010 bypaac

PE3IOME: YoBekbT € He camo CroxHa uanomnornyHa cUCTemMa, HO M CroxHa coumanHa. HopmanHoTo
CbCTOSHWE Ha YOBeka Ce OcurypsiBa OT CrioxHata cumbuosa mexay OB6LiecTBoTo Kato LMo 1
Buocdepata 1 Te ca kaTo M3TOYHWULM Ha HENPeKbCHATO Pa3BUTUE W YCHBLPLUEHCTBAHE, HaMUpaLLy Ce B
npoLec Ha NOCTOSHHO CUMMBMOTUYHO B3auModecTBIe. YOBEKBT € CroXHa TEPMOANHAMUYHA cucTema 1
npunaraHeTo Ha 3aKOHWTE Ha TepMOAMHaMMKkaTa Ce OMMUCBA KOMMYECTBEHO UYpe3 W3pa3a Ha
KOHCyMaLusTa Ha €eHeprus Ha AeH, kosto e oT nopsgbka 10000 (kJ). BwactaHoBsiBaHETO Ha
CbOTBETHUTE EHEPrUHM Pa3Xoau Ce OCBLUECTBSBA OT KOHCYMaLWsATa Ha XpaHUTENHWM BeljecTsa Noj
hopmaTa Ha Ka4ecTBEHI NIUNUAW, MasHUHW 1 NPOTEMHU, UHAYe B NPOTUBEH Cryyail BOAU KONNYECTBEHO
[0 pasBuTie Ha pasnuyny 3abonsaHus. MoseyeTo 3abonsiBaHWs WABAT UMEHHO OT 3aMbPCSBAHETO Ha
Bb3AyXa, KaKTo W OT KOHCYMaLMsTa Ha HekaYeCTBEHU XPaHM, KOUTO ca HeraTBHUTE (pakTopu U BOAAT
KbM OTKMOHEHWETO OT CTALMOHAPHOTO CBLCTOSHME W paBHOBecWe 3a cumbuosata ¢ 6Guocdeparta.
AHTPOMOreHHUTEe  3aMbpcuTeny MMaT oTpuuaTteneH edekT BbpXy CbCTaBa Ha arMmocdepara.
BbrneposHuaT AuOKCUA € efuH OT KOMMOHEHTUTE C Hail-ronsiM Asn OT BCWYKA 3aMbpcuteny ¢
oTpuuateneH edekT BbpXy AvxaTenHata CuCTeMa Ha 4YoBeka. 3amMbpcsiBalLMTE aepo30nHN YacTULy
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nMmar CblUnTe OTpULaTENHN e(*)eKTVI. CbeemeHHaTa 3aflava BMHarn octasa fia c€ Hamupa onTMManHoTo
pelleHne 3a HamanaBaHe Ha aHTPOMNOreHHUTe 3aMbpcuTenn B aTMOC(bepaTa n 6mocq)epaTa KaTto uano.

KnioyoBu AYMU. 4YOBEK, U3pa3XOABaHe Ha eHeprus, 6v|oc¢)epa, BbrnepoaeH AuoKCua, aHTPONOreHHU
3ambpcuteniu.
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INCREASING METHANE YIELD DURING ANAEROBIC
DIGESTION BY AN OUTSIDE INTEGRATED MICROBIAL
ELECTROLYSIS CELL

Mariya Popova, Polina Velichkova, Anatoliy Angelov

University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia; E-mail:
maria.popova@abv.bg

ABSTRACT. An integrated anaerobic reactor-microbial electrolysis cell system has been created, which
has been moved out of the reactor volume. This has several advantages over the one integrated inside
the anaerobic reactor: it does not disturb the working volume and is easier to operate and control. The
kinetics of biogas production was monitored by comparing the data obtained from the hybrid system and
the stand-alone anaerobic reactor. The results show an increased methane yield (from 75 to 88 %),
better biodegradability of organic matter (from 66 to 89 %), and purification of ethanol stillage from
sulphates in the integrated system (from 860 mg/l to <1 mg/l). In addition, the process of generating
biogas in the hybrid system is more stable.

Key words: biomethane, microbial electrolysis cell, anaerobic digestion, ethanol stillage.

NOBULLUABAHE 0OBMBA HA METAH NO BPEME HA AHAEPOEHO
PA3rPAXOAHE YPE3 UHTEFPUPAHA BbHLLUHA MUKPOBHA
ENEKTPONU3HA KNETKA

Mapus lMonoea, lMonuxa Benuykoea, AHamonuii AHeesnos
MurHo-eeonoxku yHusepcumem ,Ce. Mean Puncku®, 1700 Cogbust

PE3IOME. Cb3gafeHa e MHTerpupaHa cucteMa aHaepobeH peakTop-MUKpOBHa enekTponuaHa KneTka,
KosTO e u3HeceHa u3BbH obema Ha peaktopa. [pegumcTBaTta npep WHTerpupaHa B obema Ha
aHaepobHUs peakTop ca HAKOMKO — He CE Hapyluasa paboTHUAT 0bem, NpoLeCHT e no-neceH 3a pabota
1 ynpaenenue. KuHetukata Ha npou3BOACTBOTO Ha Guoras bewe HabniogaeaHa ypes cpaBHsiBaHe Ha
[aHHWTe, NonyyeHn ot xubpuaHaTta cucTema M CaMOCTOSTENHMS aHaepobeH peaktop. Pesyntatute
noka3eaTt noBuweH fobuB Ha MeTaH (oT 75 po 88 %), no-mobpa GuopasrpagMMocT Ha opraHudHaTa
martepus (0T 66 fo 89%) v npeyncTsaHe Ha cnupTHata Wwnemna ot cyndatu (ot 860 mg/l go <1 mg/l) B
nHTerpupaHata cuctema. OCBEH ToBa MPOLECHT Ha reHepupaHe Ha 6uoras B xubpuaHata cuctema e no-
cTabuneH.

KnioyoBu pymm: 6uomeTaH, MUKPODHa enekTponu3Ha kneTka, aHaepobHO pasrpaxgaHe, CnMpTHa
nemna.
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STRESSES AROUND A CIRCULAR OPENING
EXCAVATED IN LAYERED AND SLIDING ROCK MASS

Violeta Trifonova-Genova, Gergana Tonkova

University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia; E-mail:
violeta.trifonova@yahoo.com , gtonkova@mgqu.bg

ABSTRACT: The article focuses on the issue of determining the stresses in a steeply layered rock mass
around a circular opening. The rock mass consists of homogeneous isotropic layers. The boundary
between them is steeply inclined to the horizon. The influence of stresses due to the drawing of the
opening extends to a square area. The specified class of problems is solved by the method of complex
variable functions and the mechanics of layered media. This problem has been solved in previous works
of the authors’.

In this paper, it is proposed to take into account the behaviour of the rocks around the hole over time.
Here, the hereditary theory of elasticity, or more precisely the method of variable modules, is used. The
rock mass consists of two layers. The expressions for the mechanical constants and the expressions for
the stresses in each layer after a certain time are obtained.

The results are applied to a real rock mass. Mechanical constants are calculated at two points in time.
Two diagrams of the normal tangential stresses for points from the contour of the hole are given. The first
diagram shows the stresses at the initial point of time. The stresses after a certain time are shown in the
second diagram.

Key words: method of complex variable functions, mechanics of layered media, method of variable
modules.

HAMNPEXEHWA OKOJ10 KPbIrOBA U3PABOTKA, MPOKAPAHA B HAMNACTEH
¥ Mbn34Ll MACKB

Buonema TpughoHoga-I'eHoea, epeaHa ToHko8a

MurHo-2eonoxku yHugepcumem "Ce. Mear Puncku”, 1700 Cogus,

PE3IOME: B cratusta ce pasrnexga BbhpoCbT 3a ONpefensiHe Ha HamnpexeHusTa B CTPbMHO
HannacTeH MacuB OKOMo kpbroBa M3paboTka. MacuBbT ce CbCTOM OT XOMOFEHHW M30TPOMHW MnacTa.
[paHuuaTa Mexgy TsX e CTPbMHO HaKMOHeHa CrpsIMO XOpW3oHTa. BrnsHMeTo Ha HanpexeHusTa,
ObITKaWM Cce Ha NpokapeaHETo Ha u3paboTkata ce nMpocTupa B kBagpaTHa obnact. YkasaHusT Knac
3a/iau ce peluaBa C METOANUTE Ha (PYHKLIMM HA KOMMIIEKCHa MPOMEHNMBA U Ha MEXaHuka Ha cpeau

c nnactose. Taau 3agaya e pelueHa B npeauiHu paboti Ha aBTopuTe.

B Tasu pabota ce npeanara Aa ce oT4eTe NOBELEHUETO HA CKAnUTe OKOMO OTBOpa BbB BpeMeTo. Tyk ce
“3noraea HacneaCcTBeHaTa Teopus Ha enacTMYHOCTTa UK NO-TOYHO METofA Ha MPOMEHNUBUTE MOLYIIN.
MacuBbT ce cbeTou OT ABa nnacta. [MonyyeHn ca u3pasnuTe 3a MeXaHUYHUTE KOHCTAHTW U U3pasuTe 3a
HanpexeHusiTa BbB BCEKM MNacT Crej onpeseneHo BpeMe.

Pesyntatute ca npunoxeHu 3a peaneH MacuB. /3uncreHu ca MEXaHUYHUTE KOHCTAHTW B ABa MOMEHTa
oT Bpeme. [laneHu ca ABe AuarpaMu Ha HOPMArHOTO TaHIEHLMANHO HanpexeHUe 3a TOYKM OT KOHTYpa
Ha uspaboTkata. Ha mbpeata funarpama ca NpencTaBeHy HaNPEXeHUsTa B HaYaneH MOMEHT OT BPEME.
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Hanpe)KeHVlma cnej onpeneneHo Bpeme ca M306paSeHVI Ha BTOpaTa Auarpama.

KnioyoBu AYMU: Teopud Ha beHKU'I/II/I Ha KOMNNEeKCHa NpoOMeHNunBa, MeXaHnKa Ha HannacTeHuTe Cpeau,
MeTOA Ha NpOMEeHNBK Moy nu.
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ZINC SOLVENT EXTRACTION - PRINCIPLE,
MECHANISMS, AND REAGENTS

Ivanka Valchanova

University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia; E-mail:
Ivanka.valchanova@gmail.com

ABSTRACT. Solvent extraction is one of the most important and widely used processes of separation
and concentration in hydrometallurgy. It uses selective organic

reagents called extractants to extract valuable metal from an aqueous solution, rejecting the impurities
and simultaneously increasing the metal concentration. The solvent extraction process finds application
in the recovery of uranium, copper, cobalt, nickel, zinc, manganese, molybdenum, vanadium, gallium,
germanium, rare earths, precious metals, and platinum group of metals. In the case of zinc, solvent
extraction is an advance process option for the processing of both primary and secondary sources of zinc
as it eliminates the losses of the metal, typical for conventional purification methods, and produces highly
purified electrolyte for zinc electrowinning. In this review, the basic principle, mechanisms involved and
extraction chemistry by acidic extractants have been discussed. Also, available

commercial extractants for zinc solvent extraction in sulfate media have been presented.

Key words: zinc, solvent extraction, purification, extractant.

TEYHA EKCTPAKLMA HA LUMUHK - NPUHLIUN, MEXAHU3MWU U PEATEHTU
Ueanka BonyaHosa
MurHo-eeonoxku yHusepcumem ,Cs. Mear Puncku®, 1700 Cogpus

PE3IOME. TeyHaTa eKCTpaKL1s e eAuH OT Hali-BaXHMTE W LUMPOKO WM3NON3BaHW NpoLecy 3a pasgensiHe
W KOHLEHTpUpaHe B xwuapometanyprusita. Mpu TO3M NMpoOLEC € W3NON3BaT CENEeKTUBHU OpraHU4YHU
peareHT!, HapeyeH! EKCTPaKTaHTW, KOMTO M3BMWYAT LEHHWS MeTan OT [JafeH BOAEH pasTBop,
OTCTpaHsiBaT MpUMECUTe W B bLIOTO BpeMe MOBULIABAT KOHLEHTpaLWsTa Ha MeTana. TewHata
€KCTPaKLMs Hamupa NpUNOXeHNe Npu U3BMMYAHE Ha YpaH, Mef, KobanT, HUKen, LWHK, MaHraH, onubaeH,
Hafwii, ranuit, repMaHui, PeKo3eMHU ernemeHT, BnaropofHW MeTanu U MeTanuTe OT rpynata Ha
nnatuHata. LiuHkoBaTa TeyHa ekcTpakuus e fobpe aspaboteH [epeH npouec 3a npepaboTka Ha
MbPBUYHM U BTOPUYHU U3TOUHWLM HA LMHK, 3ali0TO EenuMWHMpa 3arybute Ha MeTan, xapakTepHu 3a
OHBEHLIMOHAMHNUTE METOAYN 33 NPeYMCTBaHE, U NPOAYLMPa eNeKTPONUT C BIUCOKA YMUCTOTa 3a LiMHKOBaTa
enekTponu3a. B 1031 npernes ca AuUCKyTUPaHN OCHOBHUST PUHLMN HA MPOLIECa, KaKTO U MEXaHU3MUTE U
XMMUSITa Ha U3BNUYAHE C KUCEMUHHN EKCTPaKTaHTU. [pencTaBeHM ca 1 CbLLECTBYBALUNTE KOMEPCUAMHM
€KCTPaKTaHTU @ TeYHa EKCTPaKLMS Ha LiMHK B CyndaTHa cpea.

Knro4oBm gymu: LMHK, TEYHA EKCTPaKLMS, NPeYncTBaHe, EKCTPAKTaHT.
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DEVELOPMENT OF TECHNOLOGY FOR THE
PROCESSING OF PRIMARY SULPHIDE COPPER ORE

Teodora Yankova, Irena Grigorova

University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia; E-mail:
teodora.qnkova@mgqu.bg

ABSTRACT. Technological investigations have been conducted for the processing of primary sulphide
copper ore from a porphyry-copper deposit. In previous studies, the chemical, mineral and particle size
composition and grindability of the same sulphide copper ore from a technological ore sample provided
were studied. Phase analysis has been performed for determining the forms of copper presence in the
ore. A collective-selective flotation flowsheet has been developed, including three cycles: collective
flotation, copper-pyrite selection, and pyrite flotation. The optimal technological parameters for each
individual flotation cycle have been experimentally determined. The results of the conducted
technological investigations have shown that the developed collective-selective scheme of flotation, with
obtaining copper and pyrite concentrate, is effective for the ore from the analysed technological sample.
The following products and parameters were obtained: copper concentrate with a content of 21.3% Cu,
25% S, 0.33% Mo, respectively with the recovery of Cu - 88.17% Cu, S - 26.8%, and Mo - 73.4%; pyrite
concentrate with a content of 50.2% S and the recovery of total S - 66.5%

KniouoBu gymu: primary sulphide copper ore, scheme of collective-selective flotation.

PA3PABOTBAHE HA TEXHOIOIA 3A OBOIrATABAHE HA MbPBUYHU
CYN®ouUaHU PYOU

Teodopa SIHkosa, UpeHa puzoposa

MurHo-eeonoxku yHugepcumem "Ce. Mean Puncku", 1700 Coghus

PE3IOME. MNMpoBefeHu ca TEXHONOXKM M3cneABaHus 3a oboraTsiBaHe Ha MbpBUYHA CyndugHa MeaHa
pyaa oT MeaHonopthupHO HaxoauLe. Mpyu NpeauLLHM U3CNeaBaHNs Ca U3y4eHN XUMUYHUAT, MHepaneH
W 3bPHOMETPUYEH CbCTAB M CMUNAeMOCTTa Ha cbliaTa cynduaHa MeaHa pyaa OT npepocTaBeHa
TexHonoxka pyaHa npoba. C ¢asoB aHanua ca onpefeneHu opMuTe Ha NMPUCHCTBME HA MegTa B
pyaata. PaspaboTeHa € cxema Ha KOMEKTWUBHO-CENEKTWBHA (prioTauust Ha pydaTta, BKMKYBAL@ Tpu
UMKbNa — KOMEKTMBHA (bnoTauusi, MEeLHO-MMPUTHA Cenekuns UM nupuTHa  cprioTauus, kaTto
€KCMEPUMEHTANHO Ca OnpeferneHu ONTUManHUTe TEXHONMOTMYHW MOKasaTenu 3a BCEKU OTAENeH
bnoTaumMoHeH UuKbN. PesynTatuTe OT NpOBEAEHUTE TEXHOMOXKA WM3CNeSBaHUs MOKa3gaT, ue
pa3paboTeHaTa KONMEKTMBHO-CENEKTUBHA CXeMa Ha (roTauusi, C NonyyaBaHe Ha MefeH U MUPUTEH
KOHLIEHTPaT, e edpeKTMBHa 3a pyAata OT aHanu3MpaHaTa TexHoroxka npoba. MonyyeHn ca cnegHute
npoaYyKTM W MokasaTenn: MefeH KOHLeHTpaT CbC ChabpkaHue Ha 21.3% Cu, 25% S, 0.33% Mo, npu
n3Bnu4aHe cbotBeTHo Ha Cu — 88.17%, Ha S — 26.8% u Ha Mo — 73.4%; nupWUTEH KOHLEHTpaT CbC
cbabpxkanme Ha 50.2% S n usenuyane Ha obua S — 66.5%

KntouoBu gymu: mbpeuuHa MeaHa cyndmaHa pyaa, cxema Ha KONEKTUBHO-CENekTUBHa droTauusl.
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SEISMIC EXPLORATION IN THE AREA OF THE
STRUMICA FIELD, THE REPUBLIC OF NORTH
MACEDONIA

Blagica Doneva, Marjan Delipetrev, Gorgi Dimov

University of Goce Delchev, Faculty of natural and technical sciences, 2000 Shtip,
Macedonia, blagica.doneva@ugd.edu.mk

ABSTRACT. The main goal of these researches is, based on the previous and newly performed
geophysical measurements, more precise definition of the potential micro-localities for construction of
future geothermal boreholes or artesian boreholes for water supply of the population and irrigation of the
Strumica Field. Or, based on the analysis and possibilities of individual geophysical methods, to provide
guidelines for the application of the most appropriate methods in future research. These surveys are
performed as basic surface and in-depth surveys on one or two profiles with a total length of 1 km.
Refractive surveys are performed in order to obtain data for the subsurface layers to a depth of 30 - 50 m,
as necessary for performing the interpretation of in-depth reflective surveys and for defining the structural
and physical-mechanical condition of the subsurface layers. Reflective surveys are performed as basic
for defining the deeper structural-geological structure of the terrain with full coverage of tertiary sediments
and the surface part of the basic rocks, granites or other rocks. The research was performed with
continuous measurements of two profiles located in the areas of the villages Petralinci and Borievo.

Key words: Strumica, seismic, reflection, refraction.

CEW3MWYHU NPOYYBAHUSA B PAMOHA HA CTPYMULLKOTO MOTE,
PENYBNUKA CEBEPHA MAKEQOHUA

Bbnazuya fJonesa, MapsiH Jenunempes, opau Jumos

Yuusepcumem ,loue Jenyes”, ®akynmem no npupodHU U MEXHUYECKU HayKU,
2000 [Lun, MakedoHus

PE3IOME. OcHoBHaTa LN Ha HacTOALOTO M3CnefBaHe € Bb3 OCHOBA Ha MPEeAMLUHM WM HACTOSLM
reou3nyHM  M3MepBaHWSl 4a  Ce  HanpaBu MO-TOMHO  ONpedensHe Ha  MOTEHUManHuTe
MWUKPOMECTOMOSOKEHMS 3a M3rpaxaaHe Ha Obeluy reoTepManti COHAAXM UM apTe3naHCKU COHOaxM
3a BOAOCHabasiBaHe Ha HaceneHWeTo W 3a HanosiBaHe Ha CTPYMULLKOTO MOME; UMM Bb3 OCHOBA Ha
aHarnu3a n Bb3MOXHOCTUTE Ha OTAENHUTE re0dU3NYHN METOAN Aa Ce JadaT HacokM 3a npunaraHe Ha
Hail-noaxoasimTe MeToan npu GbAelum ucneaBaHns. Tean npoyyBaHNs Ce U3BbPLUBAT KATO OCHOBHM
MOBbPXHOCTHN M ObNO0YMHHN 3acHEMaHUst Ha €AuH unu Aaea npodmna ¢ obwa AbmkuHa ot 1 km.
PethpakLMoHHUTE NpoyYBaHWs Ce M3BLPLLBAT C Lien NofyyaBaHe Ha [aHHU 3a NMOANOBbPXHOCTHUTE
cnoese o AgbnboumHa 30 - 50 m, kouTOo ca HeobBXOoAMMM 3a WHTEPNPETauMst Ha AbNOOYMHHM
OTpa3ssiBallM CHUMKM 1 32 OMpefensiHe Ha CTPYKTYPHOTO U (PU3MKO-MEXAHUYHOTO CLCTOSIHUE Ha MOd-
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NoBbPXHOCTHUTe crioese. OTpassBaLLMTe NPOy4YBaHUS CE M3BBLPLLBAT KAaTO OCHOBHW MpU ONpeaensHe Ha
no-AbNOOKUS CTPYKTYPEH W re0noXKM CTPOEX Ha TepeHa C MbITHO MOKPUTUE Ha TEPLIMEPHUTE CEANMEHTH
11 MOBBPXHOCTHATA YaCT Ha OCHOBHUTE CKasnW, paHUTUTE Unu Apyru ckanu. MscneasaHeTo e n3BbpLUeHOo
C HenpekbCHAT M3MepBaHWs Ha [Ba npodmna, pasnonoXeHn B pailoHuTe Ha cenata etpanuHum u
Bopueso.

KntoyoBu aymu: CTpymuLa, CeusmuieH, otpaxeHue, pecpakuus.
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ASSESSMENT OF THE ANTHROPOGENIC IMPACT
ON THE CHERNA MESTA RIVER SYSTEM
DURING THE FLASH FLOOD OF MID-2019

Yanko Gerdzhikov, Zornitsa Dotseva, Dian Vangelov

Sofia University “St. Kliment Ohridski”, 1504 Sofia; E-mail: janko@gea.uni-
sofia.bg

ABSTRACT. The lower parts of the Cherna Mesta river watershed are often affected by flash flood
events. While anthropogenic structures have negligible size when compared to the length of the river,
they significantly influence river behaviour at times of floods. Based on field data and analysis of satellite
and aerial imagery, we have analysed how structures, such as water intakes and artificial banks, have
affected river-related processes, such as erosion and sedimentation, at the time of the mid-2019 flash
flood event. The highest artificial construction - the water intake for the Belmeken artificial lake - is
situated at an elevation of 1,900 m. This structure not only limited the water power but also acted as a
site of deposition of debris transported by the stream. Another water intake structure is located just below
the confluence of the three main tributaries (the Sofan Dere, the Dautitsa, and the Leevshtitsa rivers) and
supplies water to the power plant located at 1,080 m a.s.l. This facility is situated at a place where the
river gradient is drastically reduced. As a result, like in the case of the Belmeken water intake, the water
catchment acted as an important depocenter during the flash flood. Another common feature is the
enhanced erosion in those parts of the river channels that are situated just below the water intake
constructions. This erosion is related to the most destructive effects of the flood. The lowermost part of
the Cherna Mesta valley, where it crosses the urban area of the village, is channelised by the
construction of concrete leeves. These bank protection measures restrict the area of the floodplain and
increase water speed during flooding. As a result, during the mid-2019 event, part of the main road
Razlog-Velingrad collapsed due to the increased bank erosion.

Key words: the Cherna Mesta river, flash floods, anthropogenic impact, erosion.

OLIEHKA HA AHTPOMOrEHHOTO Bb3[ENCTBUE BLPXY BOOOCEOPA HA
PEKA YEPHA MECTA O BPEME HA PEYHOTO NPUMXXOAHE OT CPELIATA
HA 2019.

SHko Mepdxukoe, 3opHuya Jouyeesa, QuaH BaHzenoe

Cocputicku yHusepcumem ,Ca. Knumenm Oxpudcku®, 1504 Cogpus

PE3IOME. [lonHute yact Ha Bopocbopa Ha peka YepHa MecTa 4ecTo ca 3acerHatt OT BHe3arnHu
HaBogHeHusi. [lokaTo aHTPOMOreHHUTE CTPYKTYpU WMAT HesHauuTereH pasvep B CpaBHEHWE C
ObMKMHATA Ha pekaTa, Te 3HAYMTENHO BNUSISIT BbPXY MOBEAEHMETO Ha pekata Mo BpeMme Ha
HaBOAHeHUs. Bb3 ocHOBa Ha MOMEBM AaHHU U a@HanW3 Ha caTenuTHU U Bb3AyLIHW U300paxeHus, Hue
aHanuaupaxme kak CTPYKTYpu KaTo BOAOXBALLAHMS U PEYHU KOPEKLMM Ca MOBMUSINK Ha MPOLECH KaTo
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€po3Vs 1 cearMeHTaLus, Ha npumepa Ha HaBoAHeHWeTo oT cpeaarta Ha 2019 r. Ha 1900 m Hagmopcka
BICOYMHA € Pa3nonoXe Ha Hail-BUCOKaTa M3KYCTBEHA KOHCTPYKLMS - BOLOXBALLAHETO 3a 3. BenmekeH.
Taau CTpyKTypa He camo orpaH1yaBa cunata Ha BOBHWUAT MOTOK, HO felicTBa M KaTo MACTO 3a OTrnaraHe
Ha KnacTuyeH matepuan. [lpyra BOAOB3eMHa CTPyKTypa Ce Hamupa TOYHO MOA CMMBAHETO Ha TpuTe
OCHOBHM npuToka (pekute CodbaH fepe, Jaymiua v JleeBlmua), kosTo 3axpaHea C BOAA LieHTpanara,
pasnonoxeHa Ha 1 080 m H.B. ToBa CbOPBXEHUE € Pa3nomnoXeHO Ha MACTO, B KOETO PEYHMST rpaaneHT
ApacTMyHO Hamansea. B pesyntat Ha ToBa, NOA0BGHO Ha Cryyas C BOOXBALAHETO 3a 3. benmekeH,
BOA0COOPBT € AeiiCTBan KaTo BaXeH [eMoLeHTbP No BpeMe Ha BHE3anHOTO HaBoaHeHwe. [pyra obuwa
XapaKTepucTka € 3acuneHata epo3vs B YacTUTe Ha PeYHUTe KaHamW, KOWUTO Ce Hamupat
Henocpe/CTBEHO MO, BOAOB3EMHUTE KOHCTPYKLUMK. C Tan epoansi ca CBbp3aHu U Hail-paspyLumTenHuTe
nocneauuyM OT HaBOAHeHWeTo. Hail-AonHaTa yacT Ha AonvHaTa Ha peka YepHa Mecta, kbaeto T4
npecuya ypbaHuavpaHata 30Ha Ha Cenoto, € KaHanuaupaHa 4pes u3rpaxdaHe Ha 6eToHoBM
orpaHuuMTENnHM Auri. Tean OperosaluMTHM Mepkv OrpaHuyaBaT NnolTa Ha 3anuBHaTa HWU3MHA K
yBenu4aBaT CKopocTTa Ha Bofiata Nno BpeMe Ha HaBoaHeHus. B pesynTat Ha cbbutneTo oT cpepata Ha
2019 r. yacT oT rnaBHus MbT Pasnor-BenuHrpas ce cpyTea nopaau 3acuneHaTa epoaus Ha 6pera.

KnroyoBu AyMU: Peka HepHa MecTa, BHe3anH HaBOAHEHUS, aHTPONOreHHo Bb3AENCTBME, eposua.
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THERMODYNAMIC FEATURES OF SOME TYPES OF
ROCK

R. Pazderov1, P. Savovs, P. Petrov:

1University of Mining and Geology “St. Ivan Rilski’, 1700 Sofia; E-mail:
rpazderovov@mgu.bg, psavov@mgu.bg
2Earth and Man National Museum, 1421 Sofia; petkopet@abv.bg

ABSTRACT. Thermal, moisture and sound insulation are among the main properties of building
materials. The necessity of environmental protection and the growing energy crisis are raising the issue
of energy saving. A large share of energy loss occurs in poorly insulated buildings. The dependence of
the thermal conductivity coefficient of some main types of rock depending on their specific weight and
structure has been studied. Based on these measurements, the coefficient of thermal conductivity and
heat capacity of the samples was calculated. Determining those thermodynamic parameters provides
information about the thermal insulation properties of materials.

Key words: thermal conductivity, thermal insulation.

TEPMOOWHAMWYHU OCOBEHOCTWU HA HAKOU BUIOBE CKAIK
P. Ma3depoe1, 1. Casoe1, 1. Mempoe:

1MunHo-2eonoxku yHusepcumem ,Ca. Mear Puncku®, 1700 Cogpusi
2HM “3emsma u xopama”, 1421 Coghus

PE3IOME. EaHu OT OCHOBHWTE CBOMCTBA Ha CTPOWTENHUTE MaTepuanu e TaxHaTa Tepmo-, Bnaro- u
3Bykousonaums. CTpeMexsbT 3a Ona3BaHe Ha OKONHATa Cpefa M HapacTeallaTa eHepruitHa Kpusa
MocTaBsAT BCE NMO-OCTPO BLMPOCHLT OT MKOHOMUS Ha eHeprusita. [onsm asn ot 3arybata Ha eHeprus ce
nony4asa npu Hegobpe u3onupaxu crpagu. B npeactaseHata pabota ca HanpaBeHW M3cnegBaHust Ha
3aBUCUMOCTTa Ha KoeuUMeHTa Ha TEeMnepaTyponpoOBOLHOCT Ha HsIKOM OCHOBHW BWAOBE cKanu, B
3aBUCUMOCT OT TAXHOTO CrieLudnYHO Termno 1 CTpykTypa. Ha 6a3ata Ha Tean uamepBaHus € npecmeTHaT
1 koeduLMEHTa Ha TOMNONPOBOAHOCT M TOMNOEMHOCT Ha obpasunte. OnpenensHETo Ha Tasu rpyna
TepMOAMHAMIYHU NapamMeTpy JaBa MH(OpMAaLMS 3a TepMOU3ONaLMOHHITE CBOMCTBA Ha MaTepuanmTe.

KnroyoBu gymu: TemMnepatyponpoBOAHOCT, TONMONPOBOAHOCT, TEPMOU3ONALMS.
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A SIMPLIFIED APPROACH BASED ON MATHEMATICAL
MODELLING FOR THE PRELIMINARY ASSESSMENT OF
GROUNDWATER INFLOW TO EXCAVATIONS AT A
CONSTRUCTION SITE

Nikolay Stoyanov, Stefan Dimovski

University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia, e-mail: nts@mgu.bg;
dimovski@mgqu.b

ABSTRACT. A simplified approach is proposed for the preliminary assessment of the possible
groundwater inflow to the excavations during underground construction in relatively complex and
insufficiently-studied hydrogeological conditions. The approach includes the development of a three-
dimensional non-stationary numerical model of the hydrodynamic field in the construction site area,
taking into account the excavation geometric characteristics, the effect of in-ground cut-off barriers (slurry
walls), and the schedule and mode of operation of the dewatering facilities. The preliminary assessment
is obtained after several variants are computed, based on the main model and with different permeability
characteristics for the insufficiently-studied low-rank hydrogeological units composing the impacted
aquifer. The three-dimensional numerical model and its variations are developed using the Modflow
software. The proposed simplified approach is illustrated by the preliminary assessment of the possible
groundwater inflow during the construction of station MS9 of the third metro diameter (Line M3) of Sofia
Metro.

Keywords: groundwater, hydrogeological numerical models, dewatering excavations at a construction
site, Sofia Metro.

ONPOCTEH noaxoA 3A NPEABAPUTENTHA OLEHKA HA NOA3EMHUA
BOAONPUTOK KbM CTPOUTENHU U3KOMWU NOCPEACTBOM
MATEMATWUYECKO MOLOENUPAHE

Hukonaii CmosiHos, Cmechan Jumoscku

MurHo-2eonoxku yHugepcumem “Ce. MeaH Puncku’, Cogpusi 1700

PE3IOME. MpeanoxeH e onpocTeH MOAXOA 3a NpefBapuTEnHa OLEHKa Ha Bb3MOXHWS MPUTOK Ha
Mof3eMHIU BOAW KbM CTPOWUTENEHW U3KOMMU NMpU U3rpakhaHe Ha NOA3EMHU CbOPBXEHUS B OTHOCUTENHO
CMOXHW 1 criabonpoyyeHn XuaporeonoxHu ycnosusi. MogxoabT BktouBa paspaboTeaHe Ha TPUMEPEH
UMCrieH HecTaLMoHapeH Mofen Ha (UNTPaUMOHHOTO Nofe B pailoHa Ha CTPOUTENHMS W3KOM Mpu
OTYUTaHE Ha reOMETPUYHUTE XapaKTepUCTUKM Ha M3Kona, AeMCTBUETO Ha MpOTUBOMUNTPALMOHHUTE
CbOPBXKEHWS (LUNWLIOBYM CTEHM) U paboTHWS rpadvk 3a MOHWKAaBaHe Ha NOA3EMHMTE BOAW MO BpeMe Ha
cTpouTennute pabotu. MpeaBapuTenHata ouUeHka ce npaey, kaTto Ha Oasata Ha OCHOBHWSI MOAEN ce
npourpaBaT HAKOMKO BapuaHTa Mpu pasnuyHa BOAOMPOMYCKNMBOCT Ha NO-CNabo MpOyYEHUTE HUCKO
PaHroBM XUAPOTEONOXKM EOWHULM OT CbCTaBa Ha 3acerHaTWsi BOLOHOCEH KOMMNEKC. TpUMEpHWsT
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uucreH Moden UM HeroBWTe BapuaHT ca pa3paboTeHu ¢ komnwoTbpHa nporpama  Modflow.
[MpennoXeHnaT ONpoCTeH NOAXOA € UIKOCTPUPaH C HanpaBeHaTa npeBapuTENHa OLieHKa Ha Bb3MOXHMS
BOAOMPUTOK NPW CTPOUTENCTBOTO Ha MeTpocTaHuus MC9 ot Tpetn meTpoamameTsp Ha CoduiickoTo
MeTpo.

KntoyoBM Aymun: noasemMHu BOAM, XWAPOTEONOXKA YMCIEHN MOAENM, OTBOAHSIBAHE HA CTPOMTENHM
n3konun, Cocpuircko MeTpo.
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GRAVITY MEASUREMENTS AS A METHOD FOR
STUDYING ARCHAEOLOGICAL SITES.
POSSIBILITIES FOR THEIR APPLICATION IN
BULGARIA

Todor Todorov

University of Mining and Geology ,St. Ivan Rilski®, 1700 Sofia; E-mail:
todorov@pentod.com

ABSTRACT. Geophysical research has long been used in the study of archaeological sites. This helps to
plan excavations more accurately, reduce costs, and protect underground structures from damage.
Electroresistance, geomagnetic, and georadar methods have been established and are most often used.
Each of them has different possibilities and areas of application, and alone or in combination with each
other, they give good results. But in the presence of small underground cavities, especially in
combination with other external interfering factors, such as the presence of concrete flooring, iron
reinforcement, electrical cables, and others, their effectiveness is greatly reduced. In this case, the
application of gravimetric measurements would provide far more accurate information. Although this
method has been nin use since the 1960s to locate mines and caves, its employment in archaeology
became possible in the early 21st century with the invention of sensitive microgravimeters. This need is
imposed by the fact that the gravitational anomalies created by these objects are within a few tens of
microgals. This report presents the possibilities of this type of research based on foreign experience,
while also examining the conditions for its implementation in Bulgaria.

Key words: archaeological research, microgravimetry, geophysical methods.

FPABUTAUMOHHWUTE USMEPBAHUA KATO METOL 3A MPOYYBAHE HA
APXEOJNIOr'MYECKU OBEKTW. Bb3MOXHOCTW 3A NPUNATAHETO UM B
BBIrAPUA

Todop Todopos

MurHo-2eonoxku yHugepcumem ,Cs. Mear Puncku®, 1700 Copusi

PE3IOME. leodusniHnTe n3cnedBaHns OTAaBHA Ce npunarat NpW NPOyYBaHe Ha apXeonornyecku
obekTn. ToBa cnomara 3a no TOYHO NAAHMPaHE Ha PasKoMK1TE, HaMansiBaHe Ha pasxoauTe W 3anasBaHe
Ha MOA3EMHWUTE  CTPYKTypU OT YyBpexdaHe. YTBbpPAEHM UM HaW-4ecTo W3non3saHu ca
€NeKTPOCHNPOTUBUTENHUTE, TEOMArHUTHUTE W reopafapHuTe MeTogu. Bcekn oT TsX UMa pasnuynm
Bb3MOXHOCTU U 06MacTu Ha MpUNoXeHWe, KaTo CaMOCTOSTENHO UMM B kKOMGWHALMS MOMEXay cu Te
nAasat gobpu pesyntati. Ho npu Hanuume Ha Manku no 06em noA3eMHN KyXuHu 0CO6EHO B CbBKYMHOCT C
OpYTM BbHWHM CMyllaBawy hakTopW, Kato Hanuume Ha BETOHHM HACTWMKM, XensisHa apmaTtypa,
enekTpuyecku kabenu u gp. TsxHata edeKTMBHOCT CUNHO HamansiBa. B cnyuas npunaraHeto Ha
rpaBMMETPUYHN M3MEpBaHWs Buxa fanu MHOro Mo TouHa WHGopmauus. Makap M Toau MeTod Aa ce
u3nonsea oule ot 60 rognHn Ha XX Bek 3a NokanuaupaHe Ha MUHHW U3paboTku W newepy, ynotpebata
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My B apxeonorumata CtaBa Bb3MOXHa B Ha4anoTo Ha XXI Bek ¢ M306peTﬂBaHeTO Ha YyBCTBUTENHU
MUKpOrpaBmMmeTpu. Taan HeobXoAMMOCT € HanoxeHa ot CbaKTa, Ye rpaBuTalMoOHHUTE aHoManuu, KouTo
cb3nasaT Tean 0bekTu, ca B rpaHnLUNTe Ha HAKOKO AECETKM MUKporana. B To3n noknag ca npeacTaBeHn
B3MOXHOCTUTE Ha TO3M BMA NPOYYBaHUA Ha fasa Ha YyXaecTpaHHua onuT, KaTo CblleBpPeMeHHO Ca
pasrnedaHu n ycnosuata 3a npunaraHeTo My U B E'bl'lrapl/lﬂ.

KnioyoBu AYMU. apxeonornyeckn npoyysaHna, MUKpOrpaBuMeTpus, FeO(*)VI3VNHV| METOAM.
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CEKUUA

MEXAHU3ALIUA,
ENNEKTPUOUKALINA U
ABTOMATU3ALNA HA MUHUTE

SECTION

MECHANISATION,
ELECTRIFICATION, AND
AUTOMATION OF MINES
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COMPARATIVE ANALYSIS OF DIFFERENT
REGRESSION METHODS FOR PREDICTING FIELD
EXPLORATION DATA FROM A LEAD-ZINC DEPOSIT

Kremena Arsova-Borisova

University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia; E-mail:
kremena.arsova@mqu.bg

ABSTRACT. A comparative analysis of different regression methods for predicting a useful indicator was
performed on data from an operational study. Within the framework of the study, real data from an
exploitation survey of a lead-zinc deposit were investigated by means the built-in Predict function of the
Wolfram Mathematica v.13.

Key words: regression analysis, machine learning.

CPABHUTEJIEH AHAJIN3 HA PA3/IM4HU PETPECUOHHM METON 3A
NPOrHO3A BLPXY OAHHU OT EKCMNTIOATALMOHHO NPOYYBAHE HA
OJIOBHO-LIMHKOBO HAXOOMULLE

KpemeHna Apcosa-bopucoea

MurHo-eeonoxku yHusepcumem ,Cs. Mear Puncku®, 1700 Cogpus

PE3IOME: Bbpxy fAaHHW OT €KCNnoaTalMoOHHO NpOyvyBaHe € W3BbPLUEH CPaBHUTENEH aHanu3 Ha
Pa3nu4HI PETPECUOHHM METOAMW 3a MPOTHO3MpaHe Ha None3eH nokasaten. B pamkuTe Ha KOHKpETHOTO
u3creaBaHe ca M3cnefBaHW peanHW [aHHM OT €eKCrrnoaTauyoHHO NpOyYBaHe Ha OrOBHO-LIMHKOBO
HaxoAuLLe nocpeAcTBOM BrpageHa dyHkuus Predict Ha npogykta Wolfram Mathematica v.13.

KnrovoBu BYMU: perpecnoHeH aHanus, MalnHHO caM006yqeume.
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CAPABILITIES OF MODERN DATABASES FOR
STORING DATA IN THE MINING INDUSTRY

Angel Dimitrov

University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia; E-mail:
a_d dimitrov@abv.bg

ABSTRACT. The article examines technologies that store and process vast arrays of data in the mining
industry. The aim of the study is to make a comparative analysis through an experiment between the two
main paradigms - relational database management systems and NoSQL data warehouse management
systems. As a result of the experiments, conclusions have been made about the applicability of the BMS
types in the processing of huge data sets and guidelines are given both for additional research and in
practical terms.

Key words: big data, database, DBMS, NoSq|.

Bb3MOXHOCTU HA CbBPEMEHHUTE BA3U JAHU 3A CbXPAHEHUE HA
OAHHW B MUIHHATA NPOMULUNIEHOCT

Aneen [Jumumpoe

MurHo-eeonoxku yHugepcumem ,Ce. MeaH Puncku®, 1700 Cogpus

PE3IOME: Cratusita pasrnexpaa TEXHONOrnUTe, Ypes KouTo ce 3anuceat 1 06paboTeaT rofiemMm macueu
OT A@HHW B MWHHaTa MHAYCTPUS. Llenta Ha uscneaBaHeTo € [ja ce HanpaBu CpPaBHUTENEH aHanua Ypes
€KCMEepUMEHT MeX[y [BeTe OCHOBHW NapagurMn — CUCTEMU 3a yNpaBreHne Ha penauyoHHn 6asu fgaHHu
n cuctemn 3a ynpasnenne Ha NoSQL xpanunuwa 3a faHHW. B pesyntat Ha ekcnepumeHTUTe ca
HanpaBeHW 3aKMOYEHUs] OTHOCHO MpunoxumocTTa Ha Tunoeete CYB[ npu obpaboTka Ha OrpomHu
MacvBM OT [aHHW U Ce [aBaT HaCOKM KaKTO 3a AOMbIHWUTENHW W3CNEABaHWs Taka W B MPaKTUYECKN
acnexT.

KnrouoBu gymu: ronemu aaxHu, 6aav gansu, CYB[, NoSql.
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USAGE OF MICROELECTROMECHANICAL SENSORS
FOR THE MONITORING OF CRITICAL PARAMETERS IN
THE ATMOSPHERE OF AN OPEN PIT

Zahari Dinchev, Yassen Gorbounov

University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia; E-mail:
dinchev@mgu.bg, y.gorbounov@mgu.bg

ABSTRACT. During industrial blasting, large amounts of toxic gases are released, which often form high
concentrations at workplaces in mining sites. This poses potential risks to workers and requires strict
control of the atmosphere after blasting, which is most often done with the aid of portable and stationary
devices equipped with precise but expensive electrochemical sensors. This article discusses the features
and applications of low-cost microelectromechanical sensors for monitoring critical gas levels in the
working atmosphere of mining sites. It also discusses the calibration of CO and NO2 sensors as part of a
multi-gas module, optimised for implementation using a microcontroller. The aim of the presented work is
to study the possibility of building a mobile platform for atmospheric research and to increase safety when
working in open pits and quarries.

Key words: atmospheric monitoring, blasting works, microelectromechanical sensors, safety.

N3NON3BAHE HA MUKPOENEKTPOMEXAHWYHU CEH30PU 3A
HABNKOAEHUE HA KPUTUYHU NMAPAMETPU B ATMOCOEPATA HA
OTKPUT PYOHUK

3axapu Qunyes, SiceH [opbyHos

MurHo-eeonoxku yHusepcumem ,Cs. Mear Puncku®, 1700 Cogpus

PE3IOME. Mpn u3BbpliBaHe Ha MPOMWLLNEHW B3pWBHW pabOTM Ce OTAENAT rofeMn KonuyecTsa
TOKCUYHM Ta30Be, KOUTO YeCTO (hOpMUPaT BUCOKM KOHLEHTpaLUW Ha paboTHUTE MecTa B MUHHUTE
obektn. ToBa KpWe MOTEHUMAnNHM puCKOBe 3a paboTHULUMTE W Hamara CTPUKTEH KOHTPOR Ha
aTMocdepata crnej B3pMBSIBaHE, KOMTO Ce W3BbpLIBA HAM-4ECTO Ype3 MPEHOCUMW W CTaLMOHAPHM
ypeau, cHabaeHW C Mpeuu3Hu, HO CKbMOCTPYBALW ENEKTPOXMUMUYHM CeH3opu. HacTosiwara ctatus
pasrnexpa O0COBEHOCTUTE W MPUNOXKEHWETO Ha  MUKPOEMEKTPOMEXaHWYHM CEH30pU C  Hucka
cebeCTOMHOCT 3a HabnogeHne Ha KpUTUYHW HWBA Ha rasoBeTe B paboTHaTa atmocdepa Ha MWHHK
obekTn. uckyTupaHo e kanubpupareTto Ha ceHsopu 3a CO u NO2kaTo yacT oT MynTMra3oB Mogyr, kato
€ HanpaBeHa ONTUMK3aLMS 3a peanu3aLms ¢ NOMOLUTa Ha MUKPOKOHTponep. Llenta Ha npeacTaseHus
TPYA € NpoyyBaHe Ha Bb3MOXHOCTTA 33 W3rpaxaaHe Ha MobunHa nnatdopma 3a uscreaBaHe Ha
aTMocdepaTta v NoBULLIABAHE Ha TexHU4YeckaTa 6e30nacHoCT npu paboTa B OTKPUTM PYAHULIM 1 Kapuepy.

KntouoBM mymu: MOHUTOPUHI Ha atMocdepaTa, B3pUBHW paboTi, MUKPOENEKTPOMEXAHUYHU CEH30PU,
TEXHUYeCKka 6e30nacHoCT.
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IMPROVING PASSWORD GENERATION USING BIAS
FROM LEAKED DATA

Ivan Drankov

University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia; E-mail:
ivan.drankov@mau.bg

ABSTRACT. Different brute force algorithms can be optimised by creating a better method for “guessing”
the right password. Improving the performance of brute force algorithms can help in generating hard-to-
guess passwords based on opposing non-bias rules when creating a password. Passwords created by
users have a bias with specific keystrokes that can be analysed. Brute force can be improved by bias.
Bias prediction rules can be summarised and used in brute force generation and password generation.
This article uses various leaked data with a total amount of millions for generating templates and bias
rules.

Keywords: Brute force, leaked data, human bias, big data.

NOLOEPABAHE FrEHEPMPAHETO HA MAPOIW, M3MON3BANKU
NOTPEBUTENCKWN NPEQNOYUTAHNA, U3BNEYEHWU OT U3TEKNW OAHHU
WeaH [IpbHKos

MurHo-eeonoxku yHusepcumem ,Cs. Mear Puncku®, 1700 Cogpus

PE3KOME. Pasnuynute brute force anroputmu morat ga 6bgat onTMMUM3MpaHK Ype3 Cb3gaBaHeTo Ha
no-gobbp MeTof 3a ,Mo3HaBaHe“ Ha TouyHaTta nmapora. MopfobpsiBaHETO Ha edheKTMBHOCTTA Ha Teaw
anropuTMK e B NOMOLL NPU reHepupaHe TPYAHW 3a ,No3HaBaHe" Naponu, OCHOBABALLO ce Ha obpaTHuTe
npaeuna - 3a ,HenpegnoyuTaHue” nNpu Cb3gaBaHeTo Ha napona. [laponwute, cb3gajeHn oT
notpebutenuTe, UMat WabroH Ha NPeanoYMTaHNs KbM KOHKDETHU HATUCKaHW KNaBuLLK, KOWTO MOXeE Aa
ce aHanuaupa. Brute force anropurmute Moxe fia ce yCbBbPLUIEHCTBAT NPU OTYUTAHE Ha CKIOHHOCTTA Aa
ce HaTuckat onpegenenu knasuwy. MpasunaTa 3a NporHo3vpaHe Ha NoTpebuTenckuTe npeanoduTaHus
MoraT Aa ce o6obwsT W Aa mocnyxaT 3a cb3gaBaHe W AobaBsHe Ha HOBM MpaBuna 3a CrOXHA
reHepaLus Ha naponu. Taau CTaTus U3MON3Ba pa3nuyHN U3TEKNN JaHHW ¢ 0BLLa ronemMuHa Hag MUIUOHM
3anucy 3a reHepupaHe Ha WwabnoHu 1 npasuna Ha noTpebuTenckuTe NpucTpacTus.

KniowoBu gymu: Brute force, nstekna nHdopmalus, yoseluku daktop, big data.
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FINITE STATE MACHINE OPTIMISATION THROUGH
RESOURCE SWITCHING

Yassen Gorbounov

University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia; E-mail:
y.gorbounov@mqu.bg

ABSTRACT. The article presents an approach for optimising the use of finite state machines in terms of
the hardware resource used in physical implementation. This is done by using a shared context, which
allows the repeated use of one and the same computational structure to perform different tasks. In this
way, complex control algorithms can be implemented using a reduced number of components. The
proposed approach makes it possible to achieve a high degree of integration and preserve the integrity of
the signal by achieving shorter paths for its propagation. Ultimately, this leads to a reduction in energy
consumption and a lower cost.

Key words: finite state machines, context switching, programmable logic.

ONMTUMU3ALIMA HA KPAUHU ABTOMATU YPE3 NPEBKMIOYBAHE HA
PECYPCHU

SceH MNopbyHos

MurHo-eeonoxku yHusepcumem ,Cs. Mear Puncku®, 1700 Cogpus

PE3IOME. Cratvsita npeacTaBs noaxod 3a ONTUMM3auMst Ha M3MNOM3BaHETO Ha KpaiiHW aBToMath no
OTHOLLEHWe Ha 3aeMaHusi Npu (uanyecka peanusauust xapayepeH pecypc. ToBa € HanpaBeHo Ypes
u3nonaeaHe Ha CMOAENEH KOHTEKCT, KOETO MO3BONsIBA MHOTOKpaTHaTa ynotpeba Ha eduH W Cbly
W34MCTUTENEH anapaT 3a W3MbfHEeHWe Ha pasnuyHM 3apayn. Mo Toau HauuH MoraT ga Gwbgar
peanuavpaHn CMOXHU YNpaBnsiBaly anropuTMM, W3non3saly pegyuupaH 6poil  KOMMOHEHTM.
[pennoXeHusT NoAXoA AaBa Bb3MOXHOCT 3a NOCTUraHE Ha BUCOKA CTEMEH Ha MHTerpaLus 1 3anassaHe
Ha WHTErpUTETa Ha CWrHama 4pe3 MocTUraHe Ha Mo-KbCM MbTULLA 3@ HEroBOTO pasnpocTpaHeHue. B
kpaiHa CMeTka TOBa BOAM [0 HaMansiBaHe Ha KOHCyMaLWsiTa Ha eHeprist U NOHUKeHa LieHa.

KnroyoBu gymu: kpaiiHi aBToMaTH, KOHTEKCTyanHO NPEBKMoYBaHe, NporpaMmpyema noruka.
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NETWORK-CONNECTED PHOTOVOLTAIC
INSTALLATION FOR ELECTRICITY PRODUCTION
FOR THE TERRITORY OF SOFIA

Malina Ivanova

University of Mining and Geology "St. Ivan Rilski *, 1700 Sofia, E-mail:
malina_vatz@abv.bg

ABSTRACT. The article analyses the possibility of designing a photovoltaic power plant for a family
house, which is connected to an existing low voltage / LV / electricity distribution network in Sofia with a
capacity of 100 kWp, orientation 0°, gradient 30°, and with Si-poly photovoltaic modules. The PVSyst
software was used. The most effective option for building the system was chosen: P50 from the three
variants of the Poly 285 Wp 72 cells module offered - P50, P90, and P95. The time for investment return
in years (pay-back) has been determined at the purchase price of the produced electricity: 0.40 BGN /
kWh (fixed feed-in tariff).

Key words: grid connection, photovoltaic power plant, photovoltaic modules, investment, carbon
emissions.

MPEXXOBOCBBP3AHA ®OTOBONITAUYHA UHCTANALNA 3A
NPOM3BOACTBO HA EJIEKTPOEHEPTUA 3A TEPUTOPUATA HA I'P. CODUA
Manuna MeaHosa

MurHo-eeonoxku yHusepcumem ,Cs. Mear Puncku®, 1700 Cogpus

PE3IOME. B cratuata ce pasmexga Bb3MOXHOCT 3a MNpoekTMpaHe Ha  hOTOBONMTaMYHA
enekTpoleHTpana 3a  QamunHa  Kblya, KOSTO €  CBbp3aHa  KbM  CblUECTByBalla
enekTpopasnpeaenuTenHa Mpexa 3a Hucko Hanpexenue /HH/ Ha TeputopusTta Ha rp. Cocus ¢ MOLHOCT
100 kWp, opuenTauus 0o, HaknoH 30° u ¢ cotoBonTamyHn mogynu Si-poly. M3non3saH e nporpamHus
npogykt PVSyst. W3bpaH e Hail-eheKTUBHUST BapuaHT 3a u3rpaxgaHe Ha c-mata: P50 ot
npeanoxeHnTe TpW pasHoBMBHOCTM Ha mMogyna Poly 285 Wp 72 cells - P50, P90 n P95. OnpegeneHo e
BPEMETO 3a Bb3BPbLIAHE HA WHBECTUUMATA B rogwHu (pay-back) npu LeHa Ha wu3kynyBaHe Ha
npousseaeHata enektpudecka eHeprus: 0.40 ne. /kWh (fixed feed-in tariff).

KnoyoBu gymu: MpexoBo CBbp3BaHe, )OTOBOMTaUYHA €NEKTPOLEHTpana, (OTOBONTaUYHN MOLYNM,
WHBECTULMS, BLIMEPOAHN EMUCHM.
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SOFTWARE PRODUCTS FOR RISK ASSESSMENT AND
MANAGEMENT OF OCCUPATIONAL ACCIDENTS AND
DISEASES IN INDUSTRY

Nikolina Ivanova, Rosita Nesheva

University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia; E-mail:
nikolina.ivanova@mgu.bg, rosita.nesheva@mgqu.bg

ABSTRACT. The mining industry is considered to be among the most hazardous in the world — cave-ins,
blasts, toxic air, and extreme temperatures are perils faced by the employees in this sector on a daily
basis. Risk management is a core component involving a cyclic process of identifying high injury risk
activities, updating operating procedures to reduce risks, implementing these changes, and evaluating
their effectiveness. Infrastructure development, work process automation, integrating the equipment with
centralised software systems all allow for entirely new approaches in risk management and assessment.
A number of products are being developed and implemented in production, like RISKGATE, AnyLogic,
Nexsys, etc. MGU ENGINEERING Ltd. has developed the Mine Accident Risk v.2003 risk assessment
software system which provides tools for recording and analysing the risk of occupational accidents and
diseases in the mining industry. This article offers a critical analysis of the technical capacities of the
software product, along with of how to improve and extend its scope by means of contemporary software
products and technologies.

Key words: risk assessment, risk management, mining industry, software systems.

CO®TYEPHW NPOOYKTWU 3A OLIEHKA U YNPABNEHUE HA PACKA
OT TPYOOBW 3N10MNONYKH U NPO®ECUOHANHU 3ABONABAHUA
B MHOYCTPUATA

Hukonuxna UeaHoea, Pocuma Hewesa

MurHo-2eonoxku yHugepcumem ,Ce. eaH Puncku®, 1700 Cogpus

PE3IOME. MuHHaTa MHAYCTpMS Ce cyuTa 3a edHa OT Hal-pUCKOBUTE B CBETA — CPYTBAHMWS, EKCNNO3NK,
TOKCUYEH Bb3AyX W EKCTPeMHU TemnepaTypu Ca Cped OnacHOCTWTe, MpeA KOUTO exXedHeBHO ca
W3npaBeHn paboTeLyuTe B TON CEKTOP. YNPaBNEHNETO HA puCKa € LieHTpaneH KOMMOHEHT, BKMoYBaLL
HenpekbCHaT NPOLEC Ha WABHTUMLMPaHE Ha eI HOCTI C BUCOK PUCK OT HapaHsiBaHus, akTyanuaupaHe
Ha ornepaTWBHWTE NpOLEAypu C LieN HaMmansBaHeToO Ha puUCKOBeTe, MpunaraHe Ha Te3n MPOMeHU W
OLieHKa Ha TAxHaTa edekTMBHOCT. Pa3BUTUETO Ha TexHUYeckaTa MHAPACTpyKTypa, aBToMaTU3MpaHeTo
Ha paboTHMTe npoLjecy, CBbP3BAHETO Ha 0BOPYABAHETO C LieHTpanu3npaHin CopTyepHn cucTeMm, faBa
Bb3MOXHOCT 3a U3LAN0 HOBM NOAXOAM B YNPaBNEHNETO 1 OLieHKaTa Ha puckoseTe. Peanua npoaykti B
Tasn Hacoka bueat pa3paboTBaHu W BHeapsBaHu B npoussogcTBoTo — RISKGATE, AnyLogic, Nexsys.
KomnioTbpHaTa cucTema 3a oueHka Ha puckoseTe “Mine Accident Risk v.2003” e paspabotena ot MY
WHXEHEPWHI OOf“. Ta npemocTaBs MHCTPYMEHTU 33 OTYATaHe M aHanu3 Ha pucka OT TPyZoBM
3Mononyku 1 npocecvioHantu 3abonsiBaHins B MUHHaTa MHAYCTpUS. B HacToslwaTta ctatus npeanara
KPUTUYEH aHanu3 Ha TEXHWYECKUTe Bb3MOXHOCTW Ha codTyepHus npoaykt. OCBEH ToBa npefcTass
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Waew 3a HeroBoTo nofobpeHne U paslMpeHue, C NOMOLLTA HA CbBPEMEHHU COTYEPHU MPOAYKTU U
TEXHONOMM.

KnioyoBu AYMU: OLiEHKa Ha pUCKa, ynpasneHue Ha pucka, MUHHa MHAYCTPUS, KOMNOTbPHU CUCTEMU.
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SIMULATION EXAMINATION ON A ROLLER CONE BIT
DURING ROTATIONAL DRILLING

Dobromir Netsov

University of Mining and Geology ,St. Ivan Rilski”, 1700 Sofia, e-mail:
necov_21@yahoo.com

ABSTRACT. The drill bit is the main part of the bottom hole assembly that performs the drilling ahead in
the rock formation. Its action and regime parameters are of crucial influence for an effective and reliable
drilling process. A simulation computer research was performed in order to explore and improve drilling
from adjacent wells through the most suitable parameters. The applied software package for achieving
the goal is Autodesk Inventor. The subject of research is a used tricone drill bit with a diameter 311.15
mm/ 12%" - one of the most important diameters in drilling exploration and production wells. What is
important in deformation-stress state analysis using the Finite Elements Method is the combined load of
weight-on-bit and revolutions per minute of the drill bit during drilling ahead in the rock formation.
Conclusions are drawn on the basis of the results.

Key words: roller cone bit, drill bit, weight-on-bit, revolutions per minute, torque, safety factor.

CMMYNALMOHHO U3CNEABAHE HA CKANOPA3PYLLABALL MHCTPYMEHT
NPU BLPTENUBO COHOUPAHE

JHobpomup Heyos

MurHo-eeonoxku yHusepcumem ,Cs. Mear Puncku”, 1700 Cogpus

PE3IOME. CkanopaspylwaBalluaT MHCTPYMEHT OCbLECTBSIBA HEMOCPEACTBEHOTO —paspyluaBaHe
ckanata Ha 3a60s B CoHfaxHus npoLec. HeroBoTo feiicTane U pexuM Ha paboTa ca OCHOBHUST chakTop
32 HafeXOHO COHAMpaHe, KOeTo € 3afbKWUTENHO YycrioBue 3a edektuBHu pesyntatu. C uen
nogobpsiBaHe Ha pesynTaTuTe OT CbCEAHUTE COHAAXW Ype3 MOAXOASLIO CbOTHOLEHWE Ha paboTHUTe
napameTpu e NpoBEeAEHO CMMYNaLMOHHO KOMMIOTbPHO u3crnegsaHe B cpega Ha Autodesk Inventor.
O6eKTbT Ha u3cneaBaHe e 0TpaboTeHO TPUPONKOBO AneTo ¢ AnameTsp @311,15 mm/ 12%” — ocHoseH
paboTeH AMameTbp MpU NpOyYBaTENHU M eKcrnoaTauuoHHU corpaxu. Onpegensiwy 3a aHanusa Ha
AedopMaLMOHHO-HaNPEXEHOBOTO  CbCTOsIHME C  MeToga Ha kpauHute enemeHt (MKE) ca
KOMBMHMPaHUTE CUNMW HA OCEBO HAaTOBAapBAHE M YECTOTA HA BbPTEHE Ha COHLAXHUS MHCTPYMEHT Mpw
pa3pyLuaBaHe ckanara Ha 3a60s. Ha 6asa Ha pesyntaTuTe ca CUHTE3UpaHU CbOTBETHUTE U3BOAM.

KnrouoBM aymu: ckanopaspyluaBall WHCTPYMEHT, 4NETO, OCEB TOBAp, YECTOTa Ha BbPTEHE, BbPTAL
MOMEHT, (haKTop Ha CUrypHOCT.
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KNIFE SIZING FOR THE SRS 4000 BUCKET WHEEL
EXCAVATOR

R. Vucheva, V. Trifonova-Genova

University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia; E-mail:
rayna.vucheva@magu.bg, violeta.trifonova@yahoo.com

ABSTRACT: This article focuses on determining the dimensions of a specific knife of the SRS 4000
bucket wheel excavator. The calculated scheme chosen is in the form of a broken spatial frame. It is
supported by four inclined rods and its two ends are fixed. Most of the frame lies in one plane. The load
on the teeth of the knife is asymmetric. It is divided into two groups. The first group includes transverse
forces and moments, lying in the plane of the frame. The second load group is composed by forces lying
in the plane of frame and moments perpendicular to it. Both load groups lead to the solution of two tasks.
In the first task, the frame is subjected to the first load group. The calculation scheme is frame supported
by four vertical rods and clamped at both ends. The solution is described in previous articles. The current
article solves the second problem. The frame is loaded with the second load group. The components of
the reactions in the inclined rods lying in the plane of the frame are added to this load group. To
determine the internal moments, the force method is used. The solution is illustrated by a numerical
example. For a specific frame, first the reactions of the inclined rods loading the frame are determined.
Then, a force method is applied and the reactions at both ends of the frame and the internal moments are
obtained. Finally, the dimensions of the knife are calculated.

Key words: bucke knife, stresses, force method.

OPA3MEPABAHE HA HOX HA KO®A 3A POTOPEH BATEP SRS 4000
P. Byuega, B. TpughoHosa-I"eHosa
MurHo-eeonoxku yHusepcumem ,Cs. Mear Puncku®, 1700 Cogpusi

PE3IOME: Cratusita e dhokycupaHa Bbpxy opa3sMepsiBaHe Ha HOX Ha kodha 3a potopeH Garep SRS
4000. M3bpaHa e ns4ncnuTenHa cxema ¢ popma Ha HadyneHa NpocTpaHCTBeHa pamka. Ts e noanpsiHa ¢
4eTUPYW HaKMOHEHN NpbTa U € 3ambHaTa B ABaTa kpasi. [onsiva yacT oT pamkaTa Nnexv B eAHa paBHUHa.
HatoBapBaHeTo BbpXy 3b6UTE Ha HOXa € HeCUMETpUYHO. To ce pa3nara Ha Ase rpynu. [bpsata rpyna
BKITKOYBA HaMpeYHW CUIW U MOMEHTH, Nexaluy B paBHUHATA Ha pamkaTa. Bropata rpyna HatoBapeaHe
Ce CbCTOM OT CWNM, NEXaly B paBHUHATA W MOMEHTW MEpneHauKyNsipHM Ha Hes. [lgete rpynu
HaToBapBaHe BOAYW [0 peluaBaHe Ha ABe 3agauu. B mbpeaTta 3afaya pamkara e NofnoxeHa Ha mbpaara
rpyna HaToBapeaHe. M3uucnutenHata cxema e pamka, NOANPSHA C YETUPU BEPTUKarHW npbTa U €
3anbHata B ABaTa kpasi. PelleH1eTo € onucaHo B MpeaulHu cTaTu. Tasu cTaTus peluasa BTopata
3afava. PamkaTa e HaToBapeHa ¢ BTopaTa rpyna HatoBapBaHe. KbM Hero ca npubaBeHu KOMMOHEHTUTE
Ha peakuMUTE B HaKMOHEHWUTE MpbTW, NExaly B paBHUHATA Ha pamkata. 3a onpefensHeTo Ha
BbTPELUHUTE MOMEHTU CE Mpurara cunoB MeTod. PelieHneTo e UnKCTpUpaHo ¢ YucneH npumep. 3a
KOHKpeTHa pamka MbpBO Ca OMpeAeNeHn peakuuuTe B NpbTUTE, HaToBapBaly pamkata. Cnepn Tosa €
NPUMOXEH CUNOB METOL W Ca MOMYYeH peakLumunTe B [BaTa Kpasl Ha pamKkaTa W BbTPELLHUTE MOMEHTU.
Hakpas ca u34mcneHn paamepute Ha Hoxa.

KnioyoBu gymu: Hoxa Ha Kodha, HanpexeHusi, CUNOB METOA.
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ELECTROTHERMAL MECHANISM FOR MEASURING
CURRENT

Angel Zabchev

University of Mining and Geology “St. Ivan Rilski®, 1700 Sofia,
angel.zabtchev@mgqu.bg

ABSTRACT. The paper describes the construction and operation of a mechanical electrothermal device
for measuring and controlling the effective value of the current. A resistive thread extends when heated
by the current flowing through it, thus driving a metal roll with a pointer. The analysis is based on
elementary theory of conic sections, specifically for the ellipse. Based on the obtained calculations, after
experimentally establishing a relationship between the current and the extension of the thread, a device
for measuring or controlling the current can be constructed.

Key words: electrothermal device, electric resistance thread, metal roll, conical sections.

ENEKTPOTONNMWHEH MEXAHWU3BM 3A UBMEPBAHE HA TOK
Anzen 3b64es
MurHo-eeonoxku yHugepcumem ,Ce. Mean Puncku®, 1700 Cogpus

Pestome. B pa60TaTa Ca OnuncaHn KOHCTpyKUuATa U OBWXEHMETO Ha MEXaHU4YHO enekTpoTOn/MHHO
ychOﬁCTBO 3a 13MepBaHe M KOHTPON Ha edeKTMBHaTa CTOMHOCT Ha Toka. EnekTpochbnpoTuBMTEnHa
HULLKa Ce yabKasa npu 3arpaBaHe 0T NpoTUHaLLUA Npes Hea TOK, NP KOeTO 3a/BWXBa MeTanHa ponka
CbC CTpenka. AHanu3bT Ce OCHOBaBa Ha enemMeHTapHa TeopWUst HAa KOHUYHU CEYEHMUs, KOHKPETHO 3a
enunca. Ha ocHoBa Ha Nnony4yeHnTe M34ncneHna cneg onuTHO yCTaHOBABAHE Ha BPb3ka MeXay Toka U
YOBIIKEHNETO Ha HULWKaTa MOXe fa ce peanusunpa YCTpOPICTBO 3a U3MepBaHe Unn KOHTPON Ha TOK.

KnrovoBu AYMKU. eneKTpoTONnIMHHO yCTpOI;ICTBO, €M1eKTPOChNPoTUBUTENHA HULLIKA, MeTanHa ponka,
KOHUYHK ceveHuns.
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CEKUUA

YCTOWNYMUBO PA3BUTUE HA
MWHEPAITHO-
CYPOBWHHATA UHOYCTPUSA

SECTION

SUSTAINABLE DEVELOPMENT
OF THE MINERAL
RESOURCES INDUSTRY
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THE QUALITY OF E-LEARNING IN SECONDARY
EDUCATION

Angel Dimitrov

University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia; E-mail:
a_d dimitrov@abv.bg

ABSTRACT. The study aims to make a research of the existing literature on the state and trends for the
introduction of electronic forms of education in Bulgarian education and on this basis to make an analysis
and draw conclusions about the quality of this education. In addition, based on this analysis, three
recommendations are made regarding the weaknesses accompanying the current state of e-learning in
this country, which can serve as a basis for new more detailed research and as a starting point for solving
pressing problems. The data used are from official surveys of the Ministry of Education and Science, of
the Institute for Research in Education, and other recognised institutions in Bulgarian education.

Key words: education, digital education.

KAYECTBO HA ENEKTPOHHOTO OBYYEHUE B CPEAHOTO OBEPA30BAHUE
Aneen [Jumumpoe
MurHo-eeonoxku yHugepcumem ,Cs. MeaH Puncku®, 1700 Cogpus

PE3IOME: W3cnepnsaHeTo MMa 3a Lien Ja Hanpasu npoyyBaHe Ha CblyecTByBallata nutepartypa no
OTHOLLEHWE Ha CbCTOSIHWETO M TEHOEHUWUTE 3a BbBEXAAHe Ha eneKTPOHHU opMu Ha obyyeHue B
6bnrapckoTo 06pa3oBaHue 1 Ha Tau 6a3a Ja HanpaBu aHanW3 U M3BOAM OTHOCHO KayecTBOTO Ha ToBa
obyueHne. OceeH ToBa Ha 6asata Ha TO3M aHanu3 Ce MpaBsT TPU MPEMOPBLKM MO OTHOWEHWE Ha
cnabocTuTe, KOUTO CbMBTCTBAT CbBPEMEHHOTO CbCTOSIHUE HA EMEKTPOHHOTO 0ByyeHWe y Hac, KouTo
MoraT Aia NOCNyXXaT KakTo 3a 0CHOBA 3a HOBM MO-MofpobHN M3cnenBaHns, Taka v 3a OTNpaBHa TouKa 3a
pellaBaHe Ha Habonenute npobnemu. M3non3saHuTe aaHHM ca OT odmumanin nscneasanus Ha MOH,
WO v apyrvt aBTOPUTETHU MHCTUTYLMK B GbRrapckoTo obpasoBaHue.

KnrouoBu gymu: 06pasosaHie, ENeKTPOHHO 0by4eHue.
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IMPROVING TEACHING METHODS THROUGH
ADEQUATE FEEDBACK

Hristina Nikolaeva Dobreva

Rakovski National Defence College, 1504 Sofia; E-mail: h.dobreva@rndc.bg

ABSTRACT. The current paper compares the mechanisms of positive and negative feedback as well as
juxtaposes both methods in the so called “combined feedback and feedforward control.” It also looks at
the case of no feedback in the system. These four cases of positive, negative, combined feedback and
lack of feedback respectively have been applied to forms of teaching evaluations that could improve
teaching methods. Teaching methods are the input in the system and evaluation is the output of the
system. Both input and output create the full cycle of development of the system initiated by a group,
rather than individual action/perception.

Key words: feedback, teaching, system, group action.

NOAOBPABAHE HA METOOMTE 3A NPENOOABAHE YPE3 AOEKBATHA
OBPATHA BPB3KA

Xpucmuna Hukonaeea [Jobpesa

BoenHa akademus ,I". C. Pakoscku”, 1504 Cocpus

PE3KOME. HacTosiaTa ctaTisi CpaBHsiBa MEXaHU3MUTE Ha MO3UTUBHA W HeraTBHa obpaTHa Bpb3ka
CbBMecCTsIBa ABaTa MeToda B T.Hap. ,KOMOWHMpaHa obpaTHa Bpb3ka W KOHTPOM C MpeHaco4BaHe” unu
ABuXeHWe Hanped. Cblyo Taka € pasrnefaH cryyasiT ¢ nunca Ha obpatHa Bpbaka B cuctemarta. Teau
4eTMpy cryyasi, CbOTBETHO Ha MO3WTUBHA, HeraTWBHa, KOMBMHMpPaHa W nunca Ha obpaTHa Bpb3ka, ca
NpUNOXeHU KbM POpMUTE Ha OLEHsiBaHe Ha oByyeHMeTo, KOWTO MoraT Aa nopobpsT metoauTe 3a
npenogasaHe. MeToauTe 3a npenogaeaHe ca pasrnefaHu kaTo BXOA B CuCTeMaTa, a OLEHsIBaHeTo -
kaTo u3xop Ha cuctemara. W Bxog, W M3XoA Cb3gaBaT MbNieH LMKbM Ha pasBUTUE Ha cucTemarta,
pa3BuUTME, UHULMMPAHO OT FPYrOBH, @ He UHAMBUAYANHW LeiCTBIS Bb3NpUsTUs.

KnroyoBu gymu: oGpatHa Bpbaka, Npenogasatqe, cUCTema, rpynoso AeiCTBue.

45


mailto:h.dobreva@rndc.bg

Book of Abstracts, 65t International Scientific Conference of the University of Mining and Geology
“St. Ivan Rilski”/
Cé6opHuk ¢ pestomema, LXV MexdyHapodHa Hay4Ha koHpepeHyus Ha MI'Y ,Cs. WsaH Puncku*

STRATEGIC ASPECTS OF ANTI-CRISIS MANAGEMENT
OF AN INDUSTRIAL ENTERPRISE

Borislava Galabova, Emil Dimov, Nikola Stratiev

University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia; E-mail:
borislava_galabova@mgu.bg

Abstract. The paper focuses on the anti-crisis management of industrial enterprises in the current
complicated business context. An analysis is conducted of the applicable strategies in the conditions of
crises of a heterogeneous nature, affecting various aspects of an enterprise's activity. The potential of
each strategy to be used to overcome the negative crisis effects and impacts is examined and outlined,
based on a critical review of the theory and on a synthesis of the good practices in Bulgarian enterprises.
Some recommendations are proposed for the effective implementation of the different strategies, their
combining, and the creation of a strategic plan in the context of strong dynamics, instability of the
environment, and unpredictability of future events and trends.

Key words: industrial management, industrial enterprise, strategy, anti-crisis management, crisis.

CTPATEMMYECKWU ACNEKTU HA AHTUKPU3UCHOTO YNPABNEHUE HA
WHOYCTPUANHUTE NPEANPUATUA

Bopucnaea M.nv6oea, Emun Qumoe, Hukona Cmpamues
MurHo-eeonoxku yHusepcumem ,Cs. Mear Puncku®, 1700 Cogpus

PE3IOME. ViscneaBaHeTo € MOCBETEHO Ha aHTWKPWU3MCHOTO YMpaBMeHWe Ha MHAYCTpuanHute
NpeanpusITAS B HACTOALLMS CIIOXeH BK3Hec KOHTEKCT. HanpaBeH € aHanu3 Ha NpUNoXUMUTE B KPU3UCHU
YCNOBWSI CTPATEMNM, KOUTO 3acsiraT pasnuyHM acnekTu oT AeNHOCTTa Ha npeanpusTMeTo. Bb3a ocHosa Ha
KpUTUYeH nperneq Ha Teopusita M 0606LieHne Ha A0BpuTe MpakTUKM Ha GbnrapckuTe NpeanpusTus,
MnoTeHUMambT Ha BCsika OT CTpaTerMute 3a MpeofosnsiBaHe Ha HEraTMBHOTO BrusiHME U edekTu oT
kpusaTa e pasrneaaH u ovepTaH. M3BefeHn ca npenopbki 3a eGHeKTMBHOTO MpuraraHe Ha pasnuyHuTe
cTpaTeruy, TAXHOTO KOMOWHWpaHE M Cb3gaBaHETO Ha CTpaTerMyecku MnaH B YCMOBUSITA Ha CUNHa
[VHaMuKa, HenpeackadyemocT Ha cpefata M TpygHa npeasuaumocT Ha Gbaewmte cbbutus w
TEHAEHLMM.

KntoyoBu gymu: MHAYCTPUANEH MEHWIKMBHT, MHAYCTPUANHO NPeanpusTUe, CTpaTerms, aHTUKPU3UCHO
ynpasneHue, kpuaa.
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ANALYSIS OF THE BENEFITS OF CREATING AN
EFFICIENT GREEN SUPPLY CHAIN IN AGGREGATE
EXTRACTION

Georgi Kondev, Irena Mihaylova

University of Chemical Technology and Metallurgy, 1756 Sofia; E-mail:
kondev@uctm.edu, ir.mihaylova@nikas.bg

ABSTRACT. Creating a green supply chain in an organisation operating in conditions of uncertainty and
constant change is key to improving its competitiveness. This is also an important organisational step that
would reduce the risks to the environment, as well as to human life and health. It is therefore important to
pre-determine the current and future benefits of this supply chain. In view of the growing potential for
environmental degradation in aggregates extraction, it is crucial that all stakeholders find the benefits of
setting up a green supply chain. In this context, a number of organisations invest in various initiatives
leading to improvements in processes and activities in order to increase the benefits in the
implementation of production processes. Thus, achieving sustainable development is becoming a key
factor in the present moment, which helps organisations to focus on creating benefits for people, for the
planet, and for themselves in the form of profit.

Key words: integrated supply chain management, green supply chain, business performance.

AHANKW3 HA NON3WUTE OT Cb3[JABAHETO HA E®EKTUBHA ,,3EJIEHA
BEPUIA HA JOCTABKW BEPUIA NP AOBUBA HA UHEPTHU MATEPUANU
leopau Koxdes, UpeHa Muxalinosa

XUMUKOTEXHOMOTMYEH M MeTanyprinieH yHueepeuter, 1756 Sofia

PE3IOME. Cb3naBaHeTo Ha ,3efneHa" Bepura Ha A0CTaBKW B eiHa opraHusauus, pabotella B ycrosusta
Ha HECUrypHOCT U MOCTOSIHHM MPOMEHW, € OT KIYOBO 3HayeHWe 3a nopobpsiBaHe Ha HelHaTa
KOHKypeHTocnocobHoCT. ToBa € ChlLUO Taka M BaxHa OpraHM3aLUMOHHa CTbrka, KosTo 6u posena fo
HamarisiBaHe Ha PUCKOBETE KaKTO 3a OKOMHaTa Cpeda, Taka W 3a XMBOTa U 3ApaBeTo Ha xopara. ETo
3alLo € BaXHO npegBapuTenHo Aa 6baat onpenenern HactosiwuTe 1 GbAeLLM nonav oT Tasv Bepura Ha
pocTaski. C ornes HapacTBalyMTe Bb3MOXHOCTM 3a BROLIABaHe ChCTOSHUETO HA OKOMHaTa cpefa npu
[06MB Ha WHEPTHW MaTepuanu € W3KMKYUTENHO BaXHO BCWUYKA 3aMHTEPECOBAHW CTPaHU fa OTKPUST
nonsu OT Cb3gaBaHETO Ha ,3eneHa“ cHabauTenHa Bepura. B TO3M KOHTEKCT peauua opraHu3auum
WHBECTUPAT B Pa3NuuYHM MHULWMATWBYW, BOAeWM A0 nopobpeHus Ha npouecu U AeHOCTM ¢ Len
yBENW4aBaHe Ha MomauTe Mpu peanu3vpaHe Ha MpOM3BOACTBEHUTE Mpouecu. Taka MOCTUraHeTo Ha
YCTONYMBO pa3BUTUE CE MPEeBpblua B KNK4OB (HAKTOP B HACTOSLMAT MOMEHT, KOUTO nomara Ha
opraHu3auuuTe fa ce dokycupaT Cb3faBaHe Ha MON3W 3a xopaTta, NMnaHeTara M 3a cebe cu nopg
¢opmata Ha nevanba.

KntouoBM mymu: nHTErpupaHo ynpasrneHue Ha Bepurata Ha [OCTaBKM, ,3eNeHa“ Bepura Ha [OCTaBKM,
6u3Hec npeAcTaBsHe.
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THE ROLE OF FLEXIBLE WORKING TIME AS A
FACTOR FOR WORK CONDITIONS

Nadezhda Kostadinova, Blagovesta Vladkova

University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia;
E-mail: nadezhda.kostadinova@mgu.bg; blagovesta.viadkova@mgqu.bg

ABSTRACT. In recent years, the topic of introducing flexible working hours and teleworking is
increasingly finding its place in search of modern effective methods to increase productivity, and their
direct connection with employee safety and satisfaction. Remote work and flexible part-time work are
possible owing to the use of modern technical means, the Internet environment, and the development of
information and communication technologies. This principle is at the heart of Industry 4.0 - in order to
combine industrial production with modern technology which will fundamentally change various aspects
of people's lives, such as life, work and leisure, working hours. These trends require considerable
flexibility in the known forms of employment and are the reason for the introduction of adequate changes
in labor law that are associated with the creation of new and different forms of jobs. The paper presents
an overview of current trends in the choice of working hours for

countries around the world and Europe.

Key words: working hours, safety, employment trends, flexible working hours.

PONA HA NeBKABOTO PABOTHO BPEME KATO ®AKTOP 3A YCNIOBUATA
HA TPYQ

Hadexda KocmaduHoea, briazosecma Bnadkoea

MurHo-eeonoxku yHusepcumem ,Cs. Mear Puncku®, 1700 Cogpus

PE3IOME. B nocrnegHuTe roauHn TemaTa 3a BbBeXaaHe Ha rbBkaBo paboTHO Bpeme W pabota oT
pa3cTosiHWe 3anoyBa BCE MOBEYE fa Hamupa CBOETO MSICTO B TbpCEHe Ha CbBPEMEHHU edeKTUBHU
MeTOAM 3a MOBWLLABAHE Ha MPOM3BOAMTENHOCTTA Ha TPyAa, M MpsikaTa UM Bpb3ka C GesonacHocTTa
YAOBMNETBOPEHOCTTa Ha criyxuTenute. [ucTaHumoHHaTta paboTta u nnasawoto paboTHo Bpeme ca
Bb3MOXHU OrarofapeHne Ha MW3non3BaHeTo Ha CbBPEMEHHUTE TEXHWYECKW CPEACTBa, WHTEpHET
cpepata W pasBATMETO Ha WH(OPMALMOHHUTE M KOMYHUKALWOHHW TexHOMmoruu. TO3u MpuHLMn e
3anerHan 1 B ocHoBata Ha MHayctpus 4.0 — ¢ Uen ga ce 06eanHsT NPOMULLNEHOTO MPOM3BOACTBO C
MOZIEpPHUTE TEXHOMOMUM, KOETO LUE MPOMEHWN OCHOBHO Pa3fM4HK acmekTu Ha XWBOTa Ha Xxopata, Kato
6uT, Tpya W noumeka, paboTHo Bpeme. Tean TEHAEHLMW HanaraT 3HaunuTeNHa MbBKaABOCT NpY NO3HATUTE
hopMM Ha 3aeTOCT U ca NpUYMHa 3a BbBeXaaHe Ha afeKkBaTHW NMPOMEHM B TPYLOBOTO NpaBo, KOUTO ca
CBbP3aHN CbC Cb3AaBAHETO Ha HOBM pasnnyHK Gopmu Ha paboTHW MecTta. CTaTusTa npeactass 0630p
Ha CbBPEMEHHWUTe TeHAEHUMM Npu n3bopa Ha paboTHO BpeMe 3a CTpaHu OT cBeTa W EBpona.

KnioyoBu gymm: paboTHO Bpeme, 6e30macHOCT, TEHAEHUWUM Npu TPyAOBa 3aeTOCT, MbBKaBo pPaboTHO
BpeME.
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ONGOING WORK IN THE MODULE IN ENGLISH FOR
SPECIAL PURPOSES WITH STUDENTS AT THE
UNIVERSITY OF MINING AND GEOLOGY

“ST. IVAN RILSKI”

Milena Purvanova

University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia; E-mail:
Purvanova@mgqu.bg

ABSTRACT. The article presents practical work on the issues of Academic Terms and Specialised
Mining and Geological Terms on the syllabus for the module in English for Special Purposes (ESP)
offered to students trained in the two levels within the courses of studies in Computer Technology in
Engineering and Geology and Informatics at the University of Mining and Geology “St. Ivan Rilski”. The
objective of the activities is for students to produce training translation of three groups of sentences with
variants for conveying concepts/terms lacking the grammar category of “gender”. The focus is on tasks
on forward and back translation with term production. The learning tool used is that of a working/training
table. Work is also targeted at translation stylistics. The implementation of the tasks includes: preparatory
work in the Internet environment; revision of grammar categories, like pronouns, tense, types of
sentence, etc.; independent work with a general English dictionary and a dictionary of terms. Errors,
difficulties, and achievements in the student work are analysed. The results of the activity are discussed.
The applicability of the assignment in distance learning is also considered, as well as its relevance when
working with the “streamed” language groups of students from different courses of studies or with
colleagues and lecturers being trained in language courses at the University of Mining and Geology.

Key words: ELT methods, ESP, terms, translation, gender.

NMPOABMKABALLA PABOTA MO TEPMUHONOMMUSA HA AHFNIUACKW E3UK B
Mry ,,CB. UBAH PUNCKU*

MuneHa lMbpeaHoea

MurHo-2eonoxku yHugepcumem ,Cs. Mear Puncku®, 1700 Copusi

PE3IOME. Cratusita npeacTtaBsi npakTiyecka pabota no Temute ,AkageMuyHa TepMUHOMoms” W
,CneluanuanpaHa MUHHO-reonoxka TepMuHoNorus”, BkoYeHn B yyebHaTa nporpama 3a Mogyna no
,CneLuanuanpaH aHrnuiicky eank” 3a CTyAeHTH, 0byyaBaHu B rpynuTe OT ABETE HMBA MO YYXAUS €3UK B
cned. KTUO n ITU B MI'Y ,C. MBaH Puncku. Llenta Ha npeanoxeHnTe Ha 3aHaTMATa LENHOCTU €
CTyAeHTUTE fa odopMsT y4ebHM NPeBOAW Ha TPW TPYNW WU3PEYEHUs C BapMaHTW 3a NpefaBaHe Ha
MOHATUS/TEPMUHN, KOUTO ca 6e3 rpamaTyeckaTa kateropus ,poA". AKLEHTBT € BbpXY 3aauqv no npas u
obpaTeH npeBof C MPOM3BOACTBO Ha TepMmuHM. M3nomn3sa ce y4ebHOTO cpeacTBo paboTHalyuyebHa
Tabrmuya. Pabot ce M no cTunMCTMKA Ha nNpeBofa. V3MbiHEHMETO Ha 3ajauuTe  BKIOYBA:
nogroTeuTenHa pabota B cpeaa VIHTEpHET; NperoBop Ha rpamMaTyecku KaTeropuu, kato MECTOUMEHNS,
BpeMe, BMOOBE M3peyeHns W [p.; camocTosTenHa pabota C peyHuk no OOLy aHrmuiickM
TEPMUHONOIMYEH PEYHUK. AHanW3upaT Ce TPeLkM, 3aTpyAHEHUS W MOCTUXeHWs npu pabotata no
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Temata. OBcbxaat ce pesyntatute oT [eliHoCcTTa no 3agayute. Pasrnexpaa ce u NPUNOXMMOCTTa Ha
3afjaHneTo B AMCTaHUWOHHA (bopma Ha 06yqul4e, KaKTO 1 npu pa60Ta CbC CTyAeHTUTE OT pas3nnyHu
cneynanHocTn B Mry, 06yanaHV| ,B MOTOK" unm ¢ Konern-npenoaasatenu, BKIHOYEHU B OGyHMTeJ‘IHM
€31KOBM KypCcoBe B YHUBEPCUTETA.

KntoyoBu Aymu: metoauka Ha mpenogaBaHeTo Ha aHrmWiAcKU €3k, CneuuanuanpaH aHrmuincku esuk,
TEPMUHONOT WS, NPEBOA, POA.
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APPLICATION IN COURSE DESIGN OF THE TRAINING
OF TRAINERS FROM THE UNIVERSITY OF MINING AND
GEOLOGY “ST. IVAN RILSKI” IN A MODULE ON
DIDACTICS

Milena Purvanova, Marin Evgeniev

University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia; E-mail:
Purvanova@magu.bg, marin.evgeniev@mgqu.bg

ABSTRACT. The article is in the field of didactics. It introduces the training in @ module on teaching
methods which was conducted for university lecturers from Eastern and Southeastern Europe, incl. from
the University of Mining and Geology “St. Ivan Rilski”, within the TrainESEE v.2 international project.
Some of the theoretical foundations of the science of didactics are presented. The focus is on the
constructive alignment and its application in the design of a course that a university lecturer wishes to
organise and conduct. The objective is to promote what has been learned among the teaching staff of the
UMG, to illustrate the applicability of the didactic principles presented and mastered, and to stimulate the
work of young university lecturers that should be consistent with these principles.

Key words: didactics, teaching methods, constructive alignment, planning a course.

NPUNOXEHUE HA OBYYEHWETO HA NPENOOABATENKX OT Mr'Y ,,.CB. UBAH
PUNCKW“ B MOAYN NO AUAAKTUKA NPU NPOEKTUPAHE HA KYPC

Munena lbpeaHoea, MapuH EezeHues

MurHo-eeonoxku yHusepcumem ,Ce. Mear Puncku®, 1700 Cogpus

PE3IOME. CratusiTa e oT obractTa Ha AupakTvkata. 3anosHasa ¢ 0byyeHune B MogLyn Mo MeToauka Ha
npenogaeaHe, NPoBEAEHO 3a npenopasatenu ot M3atouHa u HOroustouHa Espona, B T.4. oT MY ,Cs.
ViBaH Puncku’, no mexayHapogeH npoekt TrainESEE v.2. NpepcTtaBeHn ca yact OT TeOpeTuyHUTe
OCHOBY Ha HaykaTa AnaaKTVkaTa. AKLEHTBT e BbpXy KOHCTPYKTUBHaTa noapenba v NpunoxeHneTo 1 npu
NpoOeKTMpaHe Ha Kypc, KOWTO YHMBEPCUTETCKUSIT MperofaBaTen Xenae Aa opraHuavpa ¥ nposefe.
Llenta e pa ce nonynspuanpa Hay4eHoTO Cpef npenogasatenckata konerns Ha MY, ga ce unioctpupa
NPUMOXMMOCTTa Ha NPELCTABEHUTE U YCBOEHW AMOAKTUYECKM MPUHLMNW U Aa ce cTuMynupa pabotaTa
Ha Mragu npenoaaBaTeny, KosTo fa e cbobpaseHa ¢ Teay NpUHLMNK.

KntoyoBu pymu: anpaktvka, MeToauka Ha npenofaBaHeTo, KOHCTPYKTUBHA nogpeaba, nnaHupaHe Ha
Kypc.
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CONSTRUCTIVIST NEO-VITALISM

Dobrin Todorov

University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia; E-mail:
dtodorov@mgu.bg

ABSTRACT. The report analyses the emerging new contender in the ongoing struggle for affirmation as
particularly significant and even dominant one among the available world outlooks. A picture of the world
has gradually been clarified recently stepping on the achievements of modern biology and related
biotechnologies. It is a matter of a different variant of naturalism — bionaturalism which can also be
referred to as neo-vitalism since it places life at the centre of this world outlook. The older forms of
vitalism and the current one both refer to life as to a metaphysical reality. The promoters of neo-vitalism
consider the most common life characteristics as the basis of their world outlook and define it as both a
supreme value and an ideal of everything that exists. Neo-vitalism has been considered in the variant
presented by Kevin Kelly in his book “Out of Control. The New Biology of Machines, Social Systems and
the Economic World” (Sofia, 2016).

Key words: world outlook, naturalism, neo-vitalism.

KOHCTPYKTUBUCTKU HEOBUTANTU3BM
JHobpunx Todopos
MurHo-eeonoxku yHusepcumem ,Cs. Mear Puncku®, 1700 Cogpus

PE3IOME. B foknaga ce aHanuaupa NOSIBUAMST Ce HOB MpEeTEeHAEeHT B HecTuxBawaTa 6opba 3a
yTBbpXAaBaHe kaTo 0COBEHO 3HA4MMM W [OpWU TOCMOACTBALM MEXOY HanuYHWUTE CBETOrNeau.
Hanocnegbk nocTeneHHo ce M3OUCTPS KapTHAa Ha CBeTa, CTbMBal@ BbpXy MOCTUXEHUSTA Ha
cbBpeMeHHaTa Guonorus 1 cebp3aHnUTe ¢ Hes BuoTexHonorum. CtaBa fyma 3a pasnuyeH BapuaHT Ha
HaTypanuama — 6uoHamypanusbM, KOUTO Moxe fa Obfe HapeyeH OLe W Heo-8UManu3bM, Tbil Kato
nocTaBsl B LiEHTbPa Ha TO3W cBeTorneq *wvBoTbT. Kakto mo-ctapute ¢opMu Ha BUTanM3ma, Taka U
CerallHUAT roBOPM 3a XWUBOTa KaTo 3a MeTauanyecka peanHocT. [lonynsipusatopuTe Ha HEOBUTaNM3Ma
NpeacTaBaT Hail-06lLuMTe BUTUAHWM XapaKTEPUCTUKM Ha XWBOTA KaTo OCHOBA Ha CBOSI CBETOIMER W ro
ONpefensT KakTo 3a BUCLLA LiEHHOCT, Taka W 3a WAean Ha BCUYKO CbLLECTBYBALLO. HeoBUTanuamsT ce
pasrnexpa BbB BapuaHTa npeactaseH oT KesuH Kenu B kHurata my M3BbH koHTpor. Hosata Guonorus
Ha MalUWHUTE, coLnanHuTe cuctemm u ukoHomudeckus ceat” (Codus, 2016).

KniouoBu AYMU: CBETOrNeA, X1BOT, HAaTypanu3bM, HEOBUTANMU3bM.
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THE COMPANY CULTURE IN SUPPORT OF THE
ENTERPRISES FROM THE MINERAL AND RAW
MATERIAL INDUSTRY DURING A CRISIS

Boryana Trifonova

University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia; E-mail:
boryana.trifonova@mgqu.bg

ABSTRACT. Company culture is a set of values and beliefs of employees in an organisation in the
direction of achieving common goals. Practice has shown that in companies with a clear company
culture, the relationship between management and human resources are strong and they can thus
overcome any crisis faced. They can even make use of the difficulties to strengthen and for corporate
development. A crisis is a time when real values need to be reconsidered. In a complex and
unpredictable environment, the companies from the mineral and raw material industry have taken a
number of risk management measures in order to preserve the health and efficiency of employees. The
purpose of this report is to identify recommendations for establishing and maintaining a high level of
corporate culture in enterprises that are important for dealing with crisis challenges.

Key words: company culture, human resources management, mineral and raw material industry, crisis.

®UPMEHATA KYNTYPA B NOOKPENA HA NPEANPUATUATA OT
MWHEPANHO-CYPOBMHHATA UHOYCTPUA NO BPEME HA KPU3A
BbopsiHa TpughoHosa

MurHo-eeonoxku yHusepcumem ,Cs. Mear Puncku®, 1700 Cogpus

PE3IOME. ®upwmeHaTa kynTypa e CbBKYNHOCT OT LIEHHOCTUTE W BSipBaHWsTa Ha paboTelute B egHa
opraHu3ausi B nocoka nocTuraHe Ha oblumTte uenu. MpakTukaTta nokassa, Ye NPeAnpuUsiTUsTa, B KOUTO
“Ma sICHO W3pa3eHa (MpMeHa KynTypa, Bpb3KUTE MEXOy MEHUIKMBHTA M YOBELLKUTE pecypcu ca
30paBu M Taka Te MoraT [a NpeojonsiBaT BCska MosBuna ce kpusa. [opu moraT fga wmanonssar
TPYBHOCTUTE 3a yKkpeneaHe U ¢upmeHo passuTue. Kpusata e Bpemeto, B koeTo Tpsbea fga ce
NPeoCMUCAIAT UCTUHCKATE LieHHOCTW. B croxHaTa W Henpeasugnma obCTaHOBKa, Mpeanpustusita ot
MWHeparHo-CypoBUHHATA MHAYCTPUS Mpefrpuexa peauua Mepkv 3a ynpasfeHWe Ha pucka, ¢ Len
3anassaHe 3gpaBeTo U paboTocnocobHocTTa Ha cnyxwutenute. Llenta Ha Aoknaga e fa ce nocodvat
npenopbkv 3a M3rpaxaaHe v NoAgbpxKaHe Ha BUCOKO HUBO Ha (UpMeHa kynTypa B Te3u NPeanpUsTUs,
KOWUTO Ca OT 3HayeHe 3a CnpaBsiHe C KPU3UCHUTE Npeau3BUKaTENCTBA.

KnioyoBu pymu: cupmeHa kynTypa, ynpaBrieHMe Ha YOBELUKM Pecypc, MUHEpanHo-CypoBMHHA
VHAYCTPUS, Kpnaa.
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OPPORTUNITIES FOR THE ACQUISITION OF A
COACHING QUALIFICATION IN SPORTS FOR
GRADUATES OF THE UNIVERSITY OF MINING
AND GEOLOGY “ST. IVAN RILSKI”

Vanya Tzolovar, Bisser Tzolov:

University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia, e-mail:
vania_tzolova@abv.bg
:National Sports Academy “Vassil Levski”, 1700 Sofia, e-mail: bissertz@abv.bg

ABSTRACT: The dynamic changes in the labour market increasingly require for people to reorient
themselves professionally with the acquisition of a new professional qualification. Such reorientation is
also observed in sports, where people with professions from different areas of public life seek realisation
as coaches, teachers, managers, animators etc. And this is largely prompted by the high socio-economic
importance of sports in the modern world, including by the numerous opportunities for employment and
good income it offers.

Previous publications have considered the possibilities for acquiring a sports professional qualification in
the conditions of higher (including post-graduate) education. Greater attention was then paid to the
teaching qualification in physical education. Due to the importance of the issue, its social and educational
significance, this publication aims to enrich the analysis by clarifying in detail the possibilities for obtaining
a coaching qualification in sports for graduates from of the University of Mining and Geology "St. Ivan
Rilski”. The issue is considered not only from an educational, but also from a labour and professional, as
well as legal and normative point of view. The publication pays special attention to the curricula and
syllabi provided for training in this profession by the Centre for Post-Graduate Qualification at the
National Sports Academy “V. Levski”.

Keywords: employment, professional qualification, coaching qualification, postgraduate qualification,
specialisations, courses, curricula and syllabi.

BBb3MOXHOCTW 3A NPMOOBMBAHE HA TPEHBOPCKA KBANTUPUKALINA B
CMOPTA OT 3ABBPLUMIIM MIY ,,CB. UBAH PUNICKU*

Bans Ljonoea:, bucep Ljonoe:

‘MurHo-2eonoxku yHugepcumem ,Ca. MeaH Puncku®, 1700 Cogusi

:HauyuonanHa cnopmHa akademust ,Bacun flescku®, 1700 Copusi

PE3IOME: [vHamuyHMTe NpOMEHM Ha TPydoBWS Masap BCe MO-YeCTO HanaraT xopata fda ce
npeopueHTMpaT npodecroHanHo ¢ npuaobusaHeTo Ha HoBa npodecuoHanHa kesanudukauws. Takosa
npeopueHTUpaHe ce 3abenssga M B CNOpTa, KbAETO NMua ¢ npodecu OT pasnuyHu obrnactu Ha
OBLLECTBEHNSI XMBOT THPCAT peanuaauusi Kato TPEHbOPM, YUUTENM, MEHWEXBLPU, aHumaTopu u ap. U
TOBa B Hali-rornsiMa cTeneH € NpoAMKTYBaHO OT BUCOKaTa COLMANHO-MKOHOMUYECKA 3HAYUMOCT Ha cropTa
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B CbBPEMEHHMS CBAT, B T.4. OT MHOrOOpOIHMTE BB3MOXHOCTM, KOWTO TOW Mpefnara 3a TpyAoBa
peanu3auus v obpu LOXoau.

B npeanwunn nybnukaumm 6sxa pasrnefaHn  Bb3MOXHOCTUTE 3a npupobuBaHe Ha CriopTHa
npodecuoHanHa keanudukaLys B yCrioBUsITa Ha BUCLLE (BKN. CNeAvnnoMHo) obpasosaHue. Mo-ronsmo
BHAMaHWe ToraBa be OTAEneHo Ha yuuTenckata kBanudmkaums no usnyecko BbanuTaHue. lMopagm
BaXHOCTTa Ha npobrema, Heroata couuanHa v 0bpasoBaTenHa 3Ha4MMOCT HacTosata nybnukauus
“ma 3a Lien fa oborat aHannaa, kato 6baaT M3icHeH NoapobHO Bb3MOXHOCTUTE 3a NpupobuBaHe Ha
TPeHbOpCKa KBanudmkauus no Bug cnopT oT 3asbpwwunu MY ,Ce. WeaH Puncku’. MpobnemsT e
pa3rnefaH He camo oT ofpa3oBaTenHa, HO W OT TPYAOBO-NPOCECMOHANHA W 3aKOHOBO-HOPMATUBHA
rmeAHa Touka. B nybnukaunsta e obbpHaTo cnewumanHo BHUMaHWe Ha y4ebHWUTe nnaHoBe W Nporpamy,
kouTo npepocTass LieHTbpbT 3a cnepaunnomua keanndukaums B HCA ,B. Nlescku” 3a obyyerue B Tasm
npodecus.

KniouoBn gymu: TpyfioBa peanuaauus, NpoecoHanHa Keanuukaiums, TpeHbopcka KBanudukaLms,
CreaaMnIoMHo oby4eHue, cneuuaniaalum, Kypcose, y4eBbHu NiaHoBe v Nporpami.
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SCIENTIFIC AND PSYCHOLOGICAL APPROACH IN
FOREIGN LANGUAGE TEACHING AT TECHNICAL
UNIVERSITIES

Perihan Yusein

University of Mining and Geology "St. Ivan Rilski“ - Sofia, Kardzhali Branch; 6600
Kardzhali, perihan.yusein@abv.bg

ABSTRACT: Teaching English in technical universities has peculiarities in terms of vocabulary,
grammar, needed and developed skills due to the originality of the goals, tasks, content, forms, and
methods of the learning process. Studying English for specific purposes and mastering skills for
professional communication exert influence on the content of the studied matter and the structure of the
teaching process. The purpose of this article is to outline the specific features of scientific and
psychological approach of teaching English to technical students. This publication refers to the
psychological aspect in foreign language teaching for students in engineering courses of studies and
aims to describe the procedure of teaching English using scientific approach. Considering the
characteristics of students, we can effectively develop their cognitive activity.

Keywords: scientific and psychological approach, language skills, English for specific purposes.

HAYYEH U NCUXONOMMYECKU NOAXOA B NPENOAABAHETO HA YyXQ
E3UK B TEXHWYECKUTE YHUBEPCUTETHU
Mepuxax Oceur

MurHo-eeonoxku yHusepcumem “Ce. Mear Puncku® - Cogbus, @unuan Kepdxanu,
6600 Knpdxanu

PE3IOME. OGy4eHMeTo MO aHIMUACKM e3MK B TeXHWYECKUTE YHWUBEPCUTETM MMa OCOBEHOCTM Mo
OTHOLLEHWe Ha NeKcukaTa, rpamaTiikata U HeoOXoaUMUTE YMEHUs Nopaan OPUIMHAMHOCTTa Ha LienuTe,
3afaunTe, ChAbPXaHMeTo, hopMUTE U METOAMTE Ha y4eBHMS npoLec. V3yyaBaHeTo Ha aHMUIACKA e3nk
3a Ccreuvarniym Lenu 1 oBnaasiBaHETO Ha YMEHMs 3a MpodecoHanHa KOMyHUKaLmMs oka3saT BUsHUE
BbPXy CbAbPXaHUETO Ha M3y4yaBaHWs MaTepuan u CTpykTypata Ha y4ebHus npouec. LlenTa Ha Tasu
cTatusi e [a W3TbKHE CheuuduKuTe Ha Hay4HO-NICUXOMOMMHYECKUS MOLXOA MpW MpenopjaBaHeTo Ha
QHITIMACKN e3UK Ha CTYAEHTU MO TEXHUYECKM Hayku. Taau nybnukauusi ce oTHacs A0 NCUXONMOTUYeckus
acnekT B 00y4EHMETO N0 Yy e3UK 3a CTYAEHTU OT UHXEHEPHW CNeLanHoCTV U UMa 3a Lien Aa onuwe
MeToAUTE Ha NpenoAaBaHe Ha aHrMMIACKV e3uK C NOMOLLTa Ha HayyeH nogxog. OTuuTarikv ocobeHocTuTe
Ha CTYAEHTUTE, MOXeM eheKTUBHO fja pa3BuBaMe TsXHaTa NMO3HaBaTENHa JEHOCT.

KnioyoBu BYMU: Hay4eH U NCMXONOrM4eckn noaxon, e3vkosn yMeHus, aHrnuiickn 3a cneyunanHu uenu.
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