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FERTILIZATION EFFECTS ON MAIZE PRODUCTIVITY AND
PERSPECTIVES FOR IMPLEMENTATION

Angel lvanov — Student
Department Agricultare machinary,
University of Ruse “Angel Kanchev”
Tel.: +359 88 717 4014

E-mail: aivanov@uni-ruse.bg

Dimitria llieva — Assoc. prof., PhD
Department Agricultare machinary
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Abstract: This study investigates the effects of fertilization on maize productivity, emphasizing the implications for
sustainable agricultural practices. Through a comprehensive analysis of various fertilization regimes—comprising
organic, inorganic, and integrated approaches—this research highlights the differential impacts on maize yield, soil
health, and nutrient dynamics. Results indicate that optimized fertilization strategies can significantly enhance maize
productivity, with notable improvements in biomass, grain quality, and overall yield stability. Moreover, the study
addresses the environmental considerations associated with fertilization practices, including nutrient runoff and soil
degradation. Perspectives for implementation suggest a multidisciplinary approach, incorporating precision agriculture
techniques, farmer education, and policy frameworks to promote sustainable fertilization methods. Ultimately, the
findings underscore the critical role of tailored fertilization strategies in meeting global food security challenges while
preserving ecological integrity.

Keywords: Maize, Mineral nutrition.

INTRODUCTION

Maize (Zea mays L.) is one of the most important crops in the world and fertilization is the
most important agrotechnical operation contributing to high yield. The purpose of this study is to
investigate the application of nitrogen fertilizers with inhibitors compared to those traditionally used
in agricultural practice.

Mineral nutrition is critical to the successful development of corn plants. Maize's ability to
absorb necessary nutrients from the soil throughout its life cycle is critical to its growth and
productivity.

Nitrogen is one of the main nutrients required for the healthy growth of corn crops. The effect
of nitrogen fertilizers on maize plants is essential for their development and productivity.

EXPOSURE

Climate change is an important issue for the 21st century and agriculture contributes to 10-14%
of greenhouse gas emissions and 95% of ammonia emissions (Adler, 2007, Binder, 2000, Ma,
B.L.1999). One of the most important factors contributing to greenhouse gas emissions is the use of
inputs such as nitrogen (N) fertilizers. In addition, excessive use of fertilizers can lead to pollution of
surface and groundwater (Miller, Shakoor, 2000). Therefore, it is important to reduce the use of
fertilizers and at the same time use more sustainable inputs (Shakoor, 2000).

Nitrogen is one of the most important nutrients for cereal production, especially corn
production. It affects leaf area development, maintenance and dry matter production (Shakoor, 2000).
In addition, N fertilization affects leaf chlorophyll content and is used to determine plant N status
(Gehl, R., J. Schmidt; L.Maddux, W. Gordon, 2005). Furthermore, maize dry matter (DM) production
increased linearly with N application (Jantke, K. M. Hartmann, L. Rasche, B. Blanz, U. Schneider,
2020). However, higher nitrogen levels can lead to significant increases in residual NO3-N
concentrations and groundwater contamination.
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It is therefore necessary to minimize the use of NO3-N and at the same time maintain or improve
crop yields. Fertilizers can increase seasonal soil N mineralization available to crops (Binder, 2000,
Miller, Shakoor, 2000).

Modern agriculture depends on the use of large amounts of fossil fuel energy and needs to
reduce inputs and maintain productivity at high levels and sustainable management to reduce the
negative effect of excessive investments on climate change. According to others (Adler, 2007, Binder,
2000), fertilizers have the highest energy equivalent in maize production, up to 51% of the required
energy, while electricity accounts for 20% and fossil fuels for 23% of the total energy.

Improperly implemented agricultural operations will release significant amounts of greenhouse
gases, thereby increasing the carbon footprint that ultimately leads to climate change (Shakoor, 2000).
Given that raw materials with a high carbon footprint are fertilizers, fuels and machinery,
manufacturers must implement practices to reduce their effects. Furthermore, actions to reduce
greenhouse gas emissions are limited and most of them are closely related to management practices.
The effect of agriculture on greenhouse gas emissions can be reduced by using sustainable practices
such as crop rotation, reduced or no tillage, use of renewable energy sources, organic farming and
integrated crop management, reduction of nitrogen fertilizers and use of alternative organic
fertilization with N (Miller, Shakoor, 2000).

Nitrogen fertilization of maize is one of the most important management practices affecting
crop growth and yield (Sheehan, J. 2004, Duman, A. 2005, Zhao, X 2019). However, the effect of
application of nitrogen fertilizers with inhibitors compared to traditional inorganic fertilizers and the
effect of different forms of N application on the growth and development of maize have not been
sufficiently investigated.

Compared to other crops, corn requires a significantly higher amount of mineral matter and
fertilization up to the time of harvest. With its long growing season, it has the ability to absorb
nutrients from the soil throughout its life cycle.

Nitrogen is key to the synthesis of proteins and amino acids, which are essential for cell
metabolism and plant growth. It also plays a role in the formation of chlorophyll, which is essential
for photosynthesis.

The soil solution serves as an immediate source of nutrients for plants. Applying mineral
fertilizers with the main tillage and during cultivation helps to optimize the content of nutrients in the
soil.

The correct application of nitrogen fertilizers helps the intensive growth of corn plants. They
stimulate the development of the leaf mass, which contributes to higher productivity.

The fertilization process includes basic fertilization, fertilization during sowing and feeding
during the growing period. The largest amount of fertilizers is applied before sowing with the main
fertilization of corn.

In conditions of insufficient amount of moisture, it is recommended to carry out the main
fertilization in autumn. In areas with different soil characteristics, fertilizers are applied according to
plant needs in accordance with soil moisture requirements.

Nitrogen fertilizers have a significant impact on the quality of the corn crop. Adequate nitrogen
fertilization helps to form strong and healthy and full cobs as well as improve grain quality.

It is important to follow the recommendations for the optimal application of nitrogen fertilizers,
taking into account factors such as: soil availability, climatic conditions and the growth phase of the
corn. The correct dosage and application guarantee the maximum effect of fertilization.

In line with climate change, agriculture is constantly looking for ways to effectively manage
nitrogen fertilizers, with the goal of reducing nitrogen losses and costs while increasing yield. The
solution to this problem lies in the use of nitrogen fertilizers with inhibitors.

Inhibitors are additives that are applied to mineral fertilizers in order to increase their
effectiveness and absorption by plants. These substances can improve the uptake of nutrients from
the soil and reduce losses.

Urease and nitrification inhibitors are science-based solutions that can reduce nitrogen losses
and increase plant uptake, allowing a significant improvement in fertilization efficiency. Through
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their use, it is possible to reduce fertilizer rates, respectively reduce transport costs, fertilize in a wider
temperature range from 20 to 25°C and obtain higher yields with less input.

The urease inhibitor protects urea from ammonia volatilization, and the nitrification inhibitor
protects against nitrogen leaching and volatilization, allowing longer plant access to nitrogen. This
increases the efficiency of fertilization and the resistance of plants to stressful conditions.

CONCLUSION

Mineral nutrition is essential for successful maize cultivation. The correct application of
fertilizers in the different phases of growth provides optimal conditions for its development and the
achievement of high harvests.

Nitrogen fertilizers play a key role in the successful cultivation of corn crops. Their correct
selection and application ensures healthy growth, high productivity and a quality harvest.

Maize is a crop that requires a high amount of nutrients due to high dry matter production and
grain yield. One of the most important factors that contribute to increasing dry matter production is
fertilization. In the present study, it was found that the use of nitrogen fertilizers with inhibitors was
not sufficiently investigated. Fertilization is known to affect the morphological and physiological
characteristics of maize plants, but the excessive use of nitrogen fertilizers leads to an increase in the
carbon footprint. The highest percentage of energy input in maize cultivation was found to be due to
the use of fertilizers, fuel and machinery. Therefore, the application of slow-release fertilizers can
reduce the use of conventional fertilizers, which means that they can be used as alternatives for
fertilization. It is important that the level of maize production can be maintained and the impact of
mineral fertilizers on the environment reduced by the use of suitable fertilizers.

In line with climate change, agriculture is constantly looking for ways to effectively manage
nitrogen fertilizers, with the goal of reducing nitrogen losses and costs while increasing yield. Urease
and nitrification inhibitors play a key role in this process, allowing a significant improvement in
fertilization efficiency.

Urease and nitrification inhibitors work as a temporary brake on the decomposition and
nitrification processes, allowing longer-term plant access to nitrogen. This increases the efficiency of
fertilization and the resistance of plants to stressful conditions.

Fertilizers, with urease and nitrification inhibitors, provide nitrogen in accordance with the
growing needs of plants, contributing to improving the productivity and profitability of agricultural
activities. While conventional fertilizers suffer losses from ammonia volatilization, leaching and
cannot provide the growing nitrogen needs of plants.

The use of new mineral fertilizers with inhibitors represents a promising direction for
agricultural development.
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Abstract: This study examines the development of a system for monitoring bee colonies. Bees play a critical role
in the ecosystem, but they are exposed to various threats, including diseases, pesticides, and climate change. To
understand the health and activity of bee colonies, it is essential to develop a system capable of monitoring their condition.
Such a system can provide information about stress, diseases, and other issues affecting bees. This abstract discusses the
key components of the monitoring system, including hardware and software aspects, as well as the potential applications
of the technology. The information obtained can be beneficial for beekeepers and the scientific community in their efforts
to conserve bees and maintain biodiversity.
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BBBEJIEHUE

[Tuenure MMaT KIOYOBA MO3ULHUS B NOJJBPKAHETO HA €KOCUCTEMHOTO PaBHOBECHE 4PE3
OCBIIECTBSIBAHETO HA OTIPAIIIBAHE HA PACTCHUSATA U MOANIOMAraHeTo Ha pa3HOOOpa3ueTo uM. Brrpekn
TEXHUTE BaXHU (PYHKIMH, MYETUTE Ca M3MPABEHH IMpel CEPUO3HU TMPEAU3BUKATENCTBA, KaTO
3a00/1sIBaHUSITa, N3MEHEHUETO Ha KJIMMAaTa M U3MOJI3BAHETO HA MECTUINAN. Te3u (aKTOpH BOJSAT 110
HaMaJsiBaHE HA IMUYENHUTE TOMyJaluu U 3aryba Ha OmopaszHooOpaszme. Hamoxutenno e na ce
pa3paboTIT HOBM, MHOBATUBHU METOAM 3a MOHUTOPWHT Ha IMUETHUTE CEMEWCTBA, 3a J1a OCUTYPAT
YCTOWYHMBH MOMYJIAIMH U 3aMa3BaHe Ha pa3HOOOpa3ueTo B MpHUpOIaTa.

HaGmromaBa ce HapacTBam MHTEpEC KbM HW3MOJI3BAHETO HA TEXHOJIOTHH 33 MOHUTOPUHT Ha
MMYEJTHUTE KOJOHHUM. 3BYKBT, KOUTO MUETUTE TE€HEpUpaT B IMpolieca Ha CBOUTE JACHHOCTH,
TeMmmepaTypara M BIIQKHOCTTAa B IMUYETHOTO CEMEHCTBO Ca IOKa3aTelid, KOUTO HOCSAT II€HHA
uHpopManusg 3a TIXHOTO TOBEJCHHE M CHCTOSHUETO Ha KOJOHWATA. B TO3M KOHTEKCT,

! ToxnmamsT e mpencTaBeH Ha CTyAeHTCKaTa HayuHa cecus Ha AV® na 15.05.2024 T. C OPHIMHAJIHO 3arilaBHe Ha
owsrapcku e3uk: PASBBUTUE HA CUCTEMA 3A MOHUTOPHUHTI HA ITYEJIHU CEMENCTBA
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pa3paboTBaHETO Ha CHCTEMa 32 MOHHTOPWHT Ha IMYEITHH CEMEHCTBA MpeACTaBiIsiBa 3HaYnMa 001acT
Ha U3CIIE/IBaHE U Pa3BUTHE.

Ta3u HaydHa pa3paboTka MMa 3a IeJ Ja pasriena Bb3MOXKHOCTHTE 3a Ch3JaBaHE Ha
MHOBAaTUBHA CUCTEMa 32 MOHUTOPHHI Ha TYEIHU ceMeiicTBa. OCHOBHATA 3a/1a4a € Jla ce aHAJTU3Uupar
XapyepHUTEe KOMIIOHEHTH, KOUTO Ca OT CHINECTBEHO 3HAYCHHE 32 (DYHKIIMOHMPAHETO HA TaKaBa
cucrema. ChIIO Taka J1a ce MPOYYECHHU MOTEHIIMATHITE Bb3MO)KHOCTH 3a IPHJIaraHe Ha TEXHOJIOTHATA,
BKIIIOYMTEITHO BB3MOXXHOCTHTE 3a H3IOJ3BAaHE Ha IMOJNYYCHHTE JaHHU 3a MoJo0OpsiBaHe Ha
YIPaBJICHUETO Ha IMYETHUTE MONyJalud M 3amuTara Ha OuopasHooOpasmero. IlpencraBenara
pa3paboTka MMa TMOTEHIMajda Ja IMPEICTABIsBA 3HAYMTENICH HANpeAbK B HAIETO pa3OupaHe U
3ara3BaHe Ha MYEINTE, KaTo KIIOUOBH (DakTOpH 3a OanaHca B €KOCHCTEMATA.

N3JI0KXEHHUE

3ByK’bT, IMPOU3BCIKAAH OT MYCIUTC, MOXKEC Aa CbAbpPiKa HCHHA I/IH(bOpMaI_[I/ISI 34 TAXHOTO 3JIpaBe
U aKTUBHOCT. [TyennTe KOMyHUKUPAT MOMEXY CH Ype3 PAa3JIMYHU 3BYKOBH CUI'HAJIM, BKIIFOUMTEIHO
BHOpAIMK HA KPHJIa, BUOPAIIMHU HA TeJIa U JPYTH IIyMOBE, KOMTO CE IMMOPAXKIAT B IMPOIleca Ha TEXHUS
KMBOT. AHQJIN3BT Ha TE3M 3BYLM MOXE Ja Jjajie MpejcTaBa 3a HUBOTO Ha CTPEC, HAIMYMETO Ha
00JIeCTH WJIM HEPETHOCTH B KOJIOHHUSATA.

TemmnepaTypHUSAT MOHUTOPHHI HMIpae BakKHA pOJIL 32 PAHHOTO OTKpHUBaHE Ha OOJECTH U
BpEIUTENN B MUEITHHUTE Komepu. TemreparypaTa € HHIUKATOP 32 HAJMYUETO Ha MPOOJIeMH, KaTo
Harpumep 0oJiecT MpU MUJIOTO (Bapoaro3a Wi aMeprKaHcku THuien). OCBeH TOBa, O3BOJISIBA Ha
M4CJIapuTe Ja ONTUMU3UPAT YHPABJICHUCTO HA IMUCIITHUTC CeMeﬁCTBa, KaToO U3MCpBAT TEMIICpaTypara
B PA3JIMYHUTE YACTH Ha MMYEITHUS KOLIEep U J]a yCTAaHOBAT UMAT JIM MMYEJTUTE JOCTAaThYHO XpaHa WU U
MMa JIM HyK/J1a OT JOIIBJIHUTEITHH MEPKH 3a OTOIUICHHE WK oxJaxkaane. [lonxozsmaTa Temmeparypa
€ OT CBIIECTBEHO 3HAUEHHE 3a 3JPABETO U IPOM3BOAUTENIHOCTTA Ha IYENIUTE, a CIEICHETO Ha
TeMIepaTypara Mo3BoJIsiBa Ha MUEIAPUTE J1a CE YBEPST, Y€ MUCTUTE Ca M3JI0KEHH Ha ONTUMAITHUTE
3a TSIX KJIMMAaTUYHU YCJIOBUS, 3@ pa3BUTHE U MPOU3BOJICTBO HA MEJ U IPYTH MTYEITHHU MTPOAYKTH.

[Momxoxsimara BIaKHOCT B TUEIHOTO CEMEHCTBO € OT CBHIIECTBEHO 3HAYCHHE 32
NpeJOTBpaTsBaHe Ha Pa3BUTHETO Ha IJIECEH M THHEHE, KaTo TOBa MO3BOJISIBA Ha MYeJIapuTe Ja
OCUTYPAT ONITUMAJIHU YCJIIOBHSA 34 ) KUBOT U PA3BUTUC HA MUYCIUTEC U Ja IPEAOTBPATAT PA3BUTUCTO HA
6osiecTH U MPoOJIEMH ChC 3paBeTo Ha muenute. OCBEeH TOBa, CIEACHETO Ha BIAXXHOCTTA MO3BOJISBA
Ha IMYeslapuTe a ONTUMHU3HUPAT HUBATa Ha Bjara B KOIIEpa, KaTo TOBA € OT ChIIECTBEHO 3HAYCHHE 32
NPAaBUIHOTO (DYHKIIMOHMpAHE Ha MUYEIHOTO ceMeicTBO. BucokuTe HUMBa Ha BIQXKHOCT MoraT Ja
JOBEAT JI0 3ary0a Ha ITUeNy 1 HaMaJsIBaHe Ha TIPOU3BOIUTEIHOCTTA HA MTYEITHOTO ceMelcTBO. ChIIo
Taka CJIEJICHETO Ha BIA)KHOCTTA O3BOJIsIBA HA IMUENIAPUTE A3 OTKPUAT U KOPUTHUpAT (PaKTOPUTE, KOUTO
Morar Jia JOBeJaT 70 U3JIMIIHA BJlara v Jia MpeloTBPaTAT 3arydara Ha MYeiIu.

Ha ¢ur. 1 e nanena 6;10xoBa cxema, KOSITO IpeICTaBs Mpolieca Ha JeiicTBUe Ha pa3paboTeHaTa

CHUCTEMA 3a MOHUTOPHHI HA ITYCITHUA ceMelcTBa.
Cuctemara, BKJIIOYBa OJIOKOBE 3a M3MEpBaHe, chOMpaHe, 00padoTka U aHaIU3 Ha MH(OpMAIUATA.
[IbpBUAT 6JIOK € MYETHUSAT Kollep, KbAETO Ce HaMHpa IMUEITHOTO ceMeicTBo. B cienBamuTe 0j10K0BE
ca roka3aHu uHctanupanute cenzopu (Pdwur. 3.) 3a u3MepBaHe Ha 3BYKOBHUTE YECTOTH, TEMIIEpaTypara
Y BJIQXKHOCTTA B MmueHus komep. CrenBa u3Binuane Ha nHpopMaiusaTa, cbOpaHa OT CEH30pUTe, U
HEIHOTO (hopMaTHpHE 10 CTEIEH MOAX0/AIIa 3a 00paboTKa.

®opmarupanata uHpopMalus ce cbOupa B 0a3a JaHHU 3a CbhbXpaHeHHe U oOpaloTka.
Cnbpanara nHpopMmalys ce aHaTU3Upa 32 OTKPUBAHE HA aHOMAJIMM M TeHJEHIMU. Pe3ynaratute ot
aHaM3a ce MPEJCTaBIT Ha MOTPEOUTENsT Ype3 MOIXOAl] HHTepdeiic, KOUTo MoXke na Obae yed
6a3upaH 1M 4pe3 MOOMITHO NpuiiokeHue. CrucreMa o3BoJIsiBa Ha MYENIapyTe Ja I0JIy4aBaT B peaiHo
BpEMC I/IH(i)OpMaHI/ISI 3a CBbCTOAHUCTO Ha MYCIUTC W Aa NpCANpPUEMAT MMOAXOIAIINA HGfICTBPIfI 3a
OIa3BaHe Ha TAXHOTO 3/IpaBe U MOBUIIABAHE HA MIPOU3BOJIUTEIIHOCTTA HA CEMEHCTBOTO.
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MNMpoynTtaHe Ha MHdoOpMauusaTa

CbbupaHe Ha nHdopmauusaTa
B 6a3a oT gaHHU

l

AHanma Ha AaHHUTe

I

®wur. 1. brokoBa cxema Ha OIICpalruTe B CUCTEMATa 3a MOHUTOPHHI HAa ITYCJIHA ceMelicTBa

IlocnenoBarenHocTTa Ha CBBbpP3BaHE HAa OTAEIHUTE YCTPOMCTBA C KOUTO € pealn3upaHa
cucTeMaTa 3a MOHUTOPHHT Ha ITYETTHUTE CEMENCTBA € NPECTaBeHa, upe3 6JI0KoBa cxema Ha (ur.2.

|

Aypauno agantep

MuHM KoMNOTBLP
Raspberry Pl System

|

VPN cbpBbp

®ur. 2. bnokoBa cxeMma Ha TOCICAOBATCIIHOCTTA HA CBbP3BAHC HA OTACIIHUTC YCTpOﬁCTBaTa Ha
CUCTEMAaTa 3a MOHUTOPUHT HaA IMMYCITHU ceMeicTBa

Ha ¢wur.3 e mpencraBeH ceH30p 3a HW3MEpBaHE 3BYKOBHTE YECTOTH, TeMIlepaTypara u
BJIQKHOCTTA, KOMTO C€ MOHTUPAHU BB BHTPEIIIHOCTTA HA MTUYCTHHS KOIIIEP.

-18 -



PROCEEDINGS OF UNIVERSITY OF RUSE - 2024, volume 63, book 1.2.

@ur. 3. CHUMKA Ha CEH30pUTE 32 U3MEPBAHE 3BYKOBHTE YECTOTH, TEMIIEpATypaTa U BIaKHOCTTA

[TpuHIMITHA cCXeMa Ha CBBP3BaHE HAa CCH30PUTE 32 TEMIIEpaTypa U BIAKHOCT KbM Raspberry PI
crcTemara e mokasana Ha ¢ur.4. Cucremara Raspberry Pl e mocraBeHa B Tab710, KOETO Ce HAMHUPA 10
muesHus korep (dwur. 5).

Raspberry Pi 4 Model B
Raspberry Pi 2022

GigabitEthernet

B =

USB 3.0

OO 10: 2ABOE-newl
10: 20083-RP1E
-

e C Madsinthe UK

UsB 2.0

USBType-C  MICO HDMI
— .

@ur. 4. [IpyHIMITHA CXeMa Ha CBBbP3BaHE HA CEH30PHUTE 3a TEMIIEpaTypa U BIaAKHOCT KbM
Raspberry PI cuctemara

Ha ¢uwur. 5. e mpencraBeHa cucrtemara 3a MOHUTOPHHT Ha ITYEITHU CEMEHCTBA, IMOCTaBEHA Ha
JieficTBalll ITYeJIeH KOLIep.
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@®ur. 5. CHuMKa HA cHCTEMaTa 3a MOHHUTOPHHI Ha TYCIIHU CCMef/'ICTBa, CBBP3daH KbM IMYCJIICH KOLICP

Pazpaborenata cuctema 3a MOHMTOPHHI Ha ITYETHUTE CEMEHWCTBA MMa LIMPOK CIIEKTBP OT
MOTEHIIMATHU TPUIIOKEHUS, KAaTO OCHOBHOTO MPUJIOKEHHE € 32 MOHHUTOPUHT Ha 3[PaBOCIOBHOTO
CbCTOSIHUE Ha MMYEJIHUTE ceMENCTBA. AHAJIM3BT HA JaHHUTE OT CUCTEMaTra MOXE Ja Npeaynpean 3a
HAJIMYUETO Ha OOJIECTH WM JIPYTH MPOOJIEeMH, KOETO MO3BOJSBAa Ha MYeNapuTe Aa MpearnpueMar
CBOEBPEMEHHU MEPKH 32 3aIIMTa HA ITYETHUTE CEMENCTBRA.

Cuctemara Mo>xe /1a ObJie M3I0JI3BaHA U 32 U3yyaBaHe Ha MOBEJICHUETO Ha IMUENIUTE U TEXHUTE
KOMYHHMKAI[MOHHU MPAKTUKU. AHAJIM3UPAHETO HA OTJEIHUTE PETUCTPUPAHM MOKa3aTesu, MOXKe /1a
MIOMOTHE 3a M0100psiBaHe Ha METOUTE 32 KOHTPOJI Ha MUEITHUTE MOMyJIaluH.

U3BOIN

PazpaboTBaHeTo Ha cucTeMa 3a MOHUTOPHHT Ha MTUEJIHU ceMeiCTBA MpeACcTaBiIsiBa 3HAUUTEIHA
CTBIIKa Hampes B 001acTTa Ha MYEIapCTBOTO U ONa3BaHETO Ha OMopa3sHooOpas3uero. M3nomn3Banero
Ha 3BYKOB MOHUTOPHUHT MOXe€ /1 PEJI0KH HOBU Bb3MOXKHOCTH 3a HAOII0JICHNE, AaHATIN3 Ha 3/IpaBETO
Y MTOBEICHUETO Ha MYEJIUTE, KaKTO U 3a TAXHOTO CTUMYJIMPAHE, KaToO ChIIEBPEMEHHO JONIPUHACS 3a
Pa3BUTHETO HA YCTOWYMBYU METO/IM 32 Olla3BaHE Ha MMYeNIHUTe ceMmelicTBa. Cucremara 3a MOHUTOPUHT
MoOXe J1a Ob/ie OT MoJj3a KAaKTO 3a MYellapuTe, KaTo UM MPEAOCTaBs PaHHO INMperylpexIeHHe 3a
npoOiemMy, Taka M 3a HaydHaTa OOILIHOCT, KAaTO OCHUIypsiBa LIEHHM [JaHHM 3a HM3ydyaBaHE Ha
MOBEJICHUETO U 3/IpaBeTO Ha muenuTe. B Obaenie, npoabirkaBaliuTe U3CIEBAaHUS U Pa3BUTHE Ha
TEXHOJIOTUUTE 32 MOHUTOPHUHT Ha MMUEIUTE MOraT Jia JOBeAaT /10 No-e(peKTUBHU METOIU 3a 3aluTa
Ha Te3M LIEHHU XKMBOTHH U MOJIbpKaHe Ha OajlaHCca B IpUpoJaTa.
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Abstract: This work demonstrates a unique technology for concentrating solutions on reversible six-stage
electrodialysis devices, such as the EDIS-P 1000 devices from Eikos, Almaty, Republic of Kazakhstan, which have not
been used anywhere in the world. The plant is a unit of electrodialysis cartridges with a variable power supply system
that also provides for their washing in automatic mode.

This paper presents an energy-efficient solution to the existing problem of low-energy desalinization of water in a
combined water treatment plant. The results obtained from the experimental investigation of the quality parameters of
the distillate reflux after the water purification and carbonation plant prove its serviceability and efficiency for
application in energy and heat and water supply systems.

A comparison of the cost of water softening in ion exchange filters using classical and drainless technology using
electrodialysis concentration shows that the cost of water treatment is approximately the same. The main indicator of the
cost-effectiveness of the technological scheme is the elimination of the discharge of salts into the environment.

Keywords: water purification, desalination, electrodialysis

BBbBEJEHHUE

Onncanne Ha eKCNIEPUMEHTAJTHUTE HHCTAJIALMHI

TecTtoBeTe Ha Ta3W TEXHOJIOTUYHA cXeMa Ha CKCIICPUMCHTAJIHATA MHCTAJIallus IMOKasaxa, 4c
KOHCyMallMsITa Ha eHepIUs 3a IPEeHOC Ha COJIHU HOHU OT KaMEpHTE 3a OMEKOTSBaHE U KOHIIEHTpUPaHe
e 0,05 kWh/g-ekBuBaneHT Ha IpeHeceHaTa COJI, KOraro COJICHUSAT Pa3TBOP € KOHIIEHTPUpPAH B
KaMepuTe 3a KoHIeHTpupaHe a0 8 %. CrnenuuuHUAT HOHEH MOTOK INpe3 MOBBPXHOCTTA Ha
i0H00OMeHHNTEe MeMOpanH e MpUOIH3UTenHO 4 g-equiv/h-m2. 3a KOHIIEHTPUpaHe Ha Pa3TBOPHTE €
MO-PALIMOHAIHO J]a Ce U3M0JI3Ba YHUKAIHATA TEXHOJIOTHS Ha pEBEPCUBHU IIECTCTEIIEHHH YCTPOIicTBa
3a enekTpoamanusa, Hampumep ycrpoiictBata EDIS-P 1000 na Eikos, Anmaru, PemyOnuka
KazaxcraH, KOUTO He ca U3MOJI3BaHU HUKBJIE 0 cBeTa. MHcTananusaTa npeacTasisBa 6J0K OT KaceTu
3a eJIEKTPONAlIN3a ChC CHCTEMa 3a MPOMEHIINBO 3aXpaHBaHe, KOSTO OCHTYPSIBA M N3MHBAHETO UM B
aBTOMaTHYeH peXuM. [IpenopbuuTesaHo € 1eOUTHT NPU U3MOMIIBAHETO HA Pa3TBOpA Mpe3 KaMepuTe
3a 06e3COIIsBaHE U 3a pa3coNBaHe jia ce onpeneiu Ha 35-40 m3/h.

TexHonornyHata cxema BKJIIOYBA!

1. bnok ,,IIpensapurenna o6paboTka‘ - CbCTOSII c€ OT MOJIYJI 32 YITpapUITpaIIHs;

2. baok ,,MHOrokamepeH eneKTpoAHaIn3aTop™ - ChCTOSI CE OT aCHMETPUYHA aBTOMATUYHA
crcTeMa 3a eIeKTPOINAIIN3a;

3. biok ,,YarpaBuoseroBa Ae3uH(EKIHs Ha BoAaTa® - U3MOJI3BAIl YATPABHUOJIETOBO JIbUEHHUE B
OakTepuIMIHATa 00JIaCT HA CIIEKTHPA.

2 JloknaasT € IpejACcTaBeH Ha CTyAeHTCKaTa HaydHa cecus Ha A® ma 15.05.2024 r. ¢ OpUrHHAIHO 3arjiaBue Ha
opmrapckn  esuk: EKCIIEPUMEHTAJTHA KOMBUHWPAHA WHCTAJIALIMS 3A TIPEUUCTBAHE U
OMEKOTSBAHE HA BOJJA
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N3JO0XKEHUE
TexHosornyHaTa cXxeMa Ha MpeUIoKeHaTa eKCIEPUMEHTaIHa HHCTAJIalus € MIPEeICTaBeHa Ha
¢ur. 1. Ts uma cnennara cTpykrypa: Yarpaduiarpanus => OnpecHsiBane => Jleaundexius.

UUFCW.

Ultrafiltration Nanofiltration

Storage tank

> (>— :

Ccp cP

well

@ur. 1. TexHonorMyHa cXemMa Ha KOM6HHI/IpaHa MNpCUYNUCTBATCI/IHA CTaHIIHA

TexHOJIOrHYHUTE XapaKTePUCTUKH HA MEMOpAaHHUTE MOJIYJIM Ha MPEYMCTBATEIHATA CTAHIIUS -
CTCIIeHTa Ha 00e3COoJIsIBaHe U CCU(PUIHNTE CHEPTHITHA Pa3Xoy 3a OTCTpaHsBaHe Ha g-eq/kg cou -
Bapupar B 3aBUCHMOCT OT pa0OTHATa IUTBTHOCT Ha TOKA, COJICHOCTTA, HOHHHS ChCTaB, TEMIIEpaTypara
Ha M3XOJIHATa BOJIa M CKOPOCTTA Ha BojiaTa B oOe3cossBamuTe kamepu (Taou. 1).

Tabnuna 1
Crenudukanyy Ha KOMOMHHpaHa SKCIIEPUMEHTAIHA TWJIOTHA CTAHITUS 33 IPEYNCTBAHE HA BOJIA
Tun 60K Mogaya 3a MHorokamepeH YarpasuosieroBa
XapakTepucTHKH yarpapuiaTpanus | eJIeKTPOAHAIN3ATOP nAe3uHpexIus
Jle6uT Ha Bogara, dm®/h 100 100 100
Havanno chabpxaHue Ha 10-20 3,0-6,0 MUKPOOH, BUPYCH,
comn, g/dm?® IIPOTO30MU.
OKOHYATEIHO ChABPIKAHUE 90-100 0,5-1,0 100 % ne3unbpexuus
Ha Ccoill, g/drn3 Ha BoJaTa
Bbpoit  MeMmOpaHu/kieTkH, 6 80 1-UV namna
pes.
I'panuiym Ha HaITPEKEHUETO — 110-180 36
Ha enekrpoaure, W
Terno Ha ycTpoHCTBOTO € 35 0,5-20 13,5
KIanaHHus 070k (¢ Boja),
kg
l'aGaputHu pa3smepu Ha 330x330x450 330x330x450 950x63x260
YCTPOMCTBOTO, MM
Koncymanus Ha 0,5-2,5 0,9 3a oTcTpaHsBaHE Ha 0,001-0,018
enextpoeHeprus, kW 1 kg con

Pe3yJsitaTu oT M3ci1eABaAHUATA
Heo6xoaumara mror Ha MemMOpaHaTa U ChbOTBETHO OpOSIT Ha yCTpoMcCTBaTa 3a 00paboTka Ha
pereHepupaIy pa3TBOpH cie] HoHoOOOMeHHHsI pUIThp ce onpenens no popmyara:
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_EvVd.(¢-1)
P..T

S 1)

kbeTo. E - paboTHUAT a6COPOIMOHEH KamaluTeT Ha HOHOOOMEeHHHKa, g-eq/m?;
V - 06eMbT Ha 3apeXxaaHe BbB QHITHPA, MS;
d - cieruduueH pa3xo Ha COJI 3a pereHepanus Ha HoHooOMeHHMKa, -e0/J-€ed;
@ - KOeUIIMCHT Ha pa3pexIaHe Ha Pa3TBOpa 3a pereHepalys mo BpeMe Ha mporeca
Ha pereHepanys;
@ - cenupuyUeH HOHEH IOTOK HAa M? OT MOBBPXHOCTTA Ha MeMbpanara, g-eq/h.m?;
7 - NpUOIU3UTENHA IPOIBIKUTEIHOCT Ha Mpolieca Ha KOHIeHTparus, h.m?,

2

BposiT Ha enekTpoauaIM3HUTE MAIIMHU 32 KOHIIEHTPUPAHE HA OMEKOTEHU pereHepariioHHU
pa3TBOpU T ce ompees 1o Gpopmynara:

=5 @

Kbaero: n - OposT Ha TBOWKHTE MEMOPaHU B €THO YCTPOICTBO;
S - HeoOXoaMMaTa TUIONT Ha MeMOpaHara, m?;
SM - paGoTHA TOBBPXHOCT Ha €HA MeMOpaHa, m?;
m - 6poii Ha punTpUTe B cXeMaTa 3a MPeYrCTBaHe Ha BO/ATA.

CpaBHEHHETO Ha Pa3XxoUTE 32 OMEKOTSIBaHE Ha BOJIaTa B HOHOOOMEHHU (QUITPH, U3MOI3BAIIN
KJlacu4yecka u 0e3IpeHa)kHa TEXHOJIOTHS, N3IT0JI3BAaIa KOHIICHTPAIKs Ha €IeKTPOIHan3a, MOKa3Ba,
4e pa3xoJuTe 3a MPEYHCTBaHE Ha BOJATa ca MPUOIU3UTETHO €HAKBU.

OCHOBHUSAT TIOKa3zaTesl 3a HMKOHOMHYecKaTra e(EeKTUBHOCT Ha TEXHOJOrMYHAaTa cXeMa €
eNMMUHUpaHEe Ha W3XBBPISHETO Ha CONM B OKOIIHATA Cpeflia, KOETO B HAlMOHAJIeH Maiiad 3a
YCJIOBHSITA HA PETHOHA HA APAJICKO MOPE OCUTYpsIBa HKOHOMHUH B pa3Mep Ha 46851 py0Oisu 3a Bceku
100 m®h o6paborena Boga (Muhiddinov D. N., L. R. Junussova).

[Ipu cxemuTe 32 OMEKOTSBAHE C €IEKTPOIUAIIN3A, KOJIMYECTBOTO HA M3XBBPJICHUTE COJU €
paBHO Ha KOJIMYECTBOTO Ha COJIUTE, OTCTPAaHEHU OT Bogara. CienoBaTeIHO OT €KOJOTHYHA TJIe/IHA
TOYKA TE3W CXEMH Ca MHOTO ITO-YUCTH OT HOHOOOMEHHHUTE CXEMH 3a peUYrcTBaHe Ha Bojarta. [Topaam
TOBa OCHOBHATa HACOKa Ha HOHOOOMEHHUTE CXEMH 32 OMEKOTsABaHe TpsiOBa Ja Ob/ie MOCTUTAHETO Ha
OTHOCUTEITHO BHUCOKA CTETNEH Ha OMEKOTSBaHE HAa BOJATa B €JIEKTPOAMAIM3HUTE MamuHu (10 90-
95%) ¢ octarbuHO CchabpxkaHue Ha coiau oT 30-50 mg/l. M3mon3BaHeTo Ha €JIEKTPOIUATNU3HU
KOHIICHTPATOPH JaBa BH3MOXKHOCT JIa C€ HAMAaJIH OOIIOTO KOJMYECTBO HA U3XBBPIISIHE, TCHEPHPAHO
NpHU WM3MOJI3BAHETO HAa CPaBHUTENHO CKbll m3maputen (Junussova, L. R.). 3a ma ce ocurypu
BB3MOKHOCT 3a IO-TBJIOOKO KOHIICHTPHpPAHE Ha COJUTE B EICKTPOAWAIM3HHUTE MAaIllHHU, €
MPEMOPBUYUTENHO TIpeau 00e3COosIBAHETO BOAaTa J1a C€ OMEKOTH B YATpaduITpallMOHHA €IUHUIIA
(Junussova, L. R., 2015). B chIi0oTo BpeMe epeKTUBHOCTTA Ha IIPOIleca Ha OTCTPaHsIBaHE Ha COJIA OT
BOJaTa Ce yBeNIWYaBa, Th KaTO TMPEHOCHT Ha KATHOHU HA TBBPJOCTTA Mpe3 MeMOpaHUTE €
CBITPOBOJICH C TTO-BHCOKH CIICIIH(PUIHN CHEPTHIHA Pa3X0Id. B enekTpoiuain3HuTe KOHIICHTPATOPH
KOHIIEHTPAIIMATA Ha COJIUTE C€ U3BBPINBA 10 npubausutenHo 130 g/l; mopaau ToBa € mo-parnoHaIHO
Ja ce chOMpar KOHIICHTPUPAHHW PETeHEPAIMOHHU Pa3TBOPU M Ja C€ HM3IIOJ3Ba HEOATaHCHPAHUAT
KOHIIEHTPAT B MPEUNCTBATEIIHUTE CTAHIIMU 32 BOJa HA MaJIKi EHEPTUIHHU, OTOIITUTENIHN KOTeNIHU. B
TO3M CITydail € mo-100pe 1a ce KOHIIEHTPUPA, JOKATO ChIBP)KAHUETO Ha COJNM B KOHIIEHTpATa HE
nocturae 100 g/l, xaro cnenuduunute eHepruitnn paszxoau me Owvaat 0,04-0,05 kW.h/g-eq ot
OTCTPAHEHUTE COJH, a CIEeHNU(PUIHUTE HOHHM TOTOUHM Ime ObaaT B auamazoHa 5-10 ¢ -eq/h.mz.

MucrananusaTa paboTy ¢ mpepaboTKa Ha KOHIEHTPAT C ITbPBOHAYANHO ChIbP/KAHIE HA COJIM OT OKOJIO
4580 mg/dm?® 1o 550 mg/dm?®.
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KanuranoBure u onepatuBHUATE pa3xoau ca mo-manko ot 1 USD/4000 | Boxa. B chimoTo Bpeme
pasxojute 3a nmoameneHu pesepBau yactu ca 0,1 USD/4000 1 Boga (Junussova, L. R.). Pesynrarute
OT EeKCIEepPHMEHTAIHUTE H3CJIeIBaHMsA Ha O00E3COJieHa BOJa B MAlllMHA 3a EJeKTPOJHaIn3a ca
npeacTraBeHu Ha ¢ur. 2 u 3.

W xsry/m3

a8
4,6
4,4
4,2

38
1,6
3,4
3,2

M
P

-
=N SDENND

0N
0.6
04
0,2

0

0O 02 04 06 OB 1 1,2 14 1.6 18 2 2.0 24 2,6 2H0M0

@wr. 2. CiennpuvHo nmoTpedIeHre Ha eIeKTPOSHEPT s 32 OMEKOTSIBaHE Ha BOJa
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@®ur. 3. 3aBUCHMOCT Ha KpUTHU4YHaTa IJIbTHOCT HA TOKA icron ot CKOPOCTTAa HAa BOAHUSA IMOTOK
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Tabnuia 2. AHanu3 Ha paboTaTa Ha MaIlIMHATA 32 CJICKTPOUAIN3a

Ne | Exement HN3xoana Boga HU3BopHa Boga
(konuentpat Ha TOC) (EDIS xoHueHnTpar)

1 Na+ 1430 184

2 Ca+t 147 6

3 Mg+ 9 1

4 | K+ 0 0

5 |CI 878 16

6 SO, 2040 345

7 NO; 0 0

8 | TDS 4579 553

9 |SiO2 90 90

10 | pH 6,1 4.4

N3BOAUN

[IpemioskeHaTa MHCTANIAIMS € OTIEPATUBHA M MOJXKE J1a ObJIC YCIEUTHO BHEIPSHA B IPAKTUKATA
Ha MecTa, KbJCTO MMa HEJIOCTUT Ha MPsICHA BOJIA.

CTpaHWYeH IPOAYKT OT EKCIIOATAIMATA Ha WHCTAJIAINS 32 OMEKOTSIBAaHE HAa OTIAIbUHU BOJIH
MOe J1a ObJie MMPOU3BOACTBOTO HA HEHHM COJIM, KOUTO CBHIIO Ca IIEHEH MPOIYKT 32 MPOMUIILICHO
notpebieHue.
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Abstract: Water distribution networks are the infrastructure needed to transport water from source to consumers.
The design of these systems is considered a non-deterministic polynomial hard-time problem. Therefore, there is a dire
need to deploy sophisticated methods to ensure their optimal design. For instance, evolutionary algorithms (especially
genetic algorithms) have been widely used as optimizers during the last three decades because of their ability to escape
from local optimal. In this article, we applied a method based on Genetic algorithms for the least cost design of a water
distribution network from the literature. The aim is to assess the impact of these operators on the overall GA performance.
For this purpose, we propose four versions of genetic algorithms with different types of selection and crossover operators.
The results show that the four versions of the genetic algorithm can determine the optimal solution for the studied network.
However, tournament selection with one-point crossover operators is the best version overall as it allows finding the
optimal solution four times in twenty runs. Furthermore, its average cost is the lowest compared to other versions with
no infeasible solutions.

Keywords: Water distribution networks, Genetic algorithms, Optimization, Operators, Optimal solution,
Algorithm performance.

INTRODUCTION

During the last few decades, the optimization of water distribution networks (WDNSs) design
has been thoroughly investigated. In 1890, an approach based on manual calculations and graphical
interpretations was proposed to optimize the design of water distribution networks (Mala et al., 2018).
With population growth comes the necessity for larger water supply systems, for which more
sophisticated approaches are needed to ensure their optimal design. Consequently, computers allow
the application of deterministic approaches in this field. These are iterative methods based on
gradients and derivatives to find the optimal solution for a specific problem. Unfortunately, a major
drawback of these methods is that they can get stuck into local optima (Lin et al., 2012). That is why
evolutionary algorithms have become more popular during the last three decades. These approaches
represent a robust tool for solving optimization problems because of their stochastic nature, which
allows them to broadly look for the optimal solution in the whole search space. In contrast to
deterministic methods, EAs can produce a set of near-optimal solutions (Radhakrishnan et al., 2021),
thus giving the designer the flexibility to choose the best option considering other criteria. However,
the main drawback of EAs is the high computational burden needed for the optimization process
(Zheng et al., 2015). As mentioned before, EAs are probabilistic methods therefore they are sensitive
to their operators’ types and probabilities. In this paper, we apply four versions of genetic algorithms
with different operator types for the least-cost design of the Two-Loop network, and the aim is to
assess the impact of these operators on the overall GA performance.

METHOD

Overview of Genetic Algorithms

Genetic Algorithms are stochastic methods that belong to the family of EAs. GAs have been
widely used to solve the WDN design optimization problem (Johns et al., 2014), (Zheng et al., 2014)
as they represent a robust approach that can escape local optima. A GA starts with generating an
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initial population of candidate solutions (usually in a random way). Second, a fitness function is
defined, and each individual in the population is given a fitness value. Third, a selection operation is
applied to determine the best individual (parents) Based on their fitness. Fourth, a crossover is applied
to get offspring from the selected parents. A mutation operation is then performed to create new
material in the population and ensure diversity. The process is repeated until a stopping criterion is
met (a maximum number of generations, a targeted fitness value, or when no changes in the fitness
value are noted). The GA gives a set of near-optimal solutions from which the designer could choose
the optimal one based on other criteria that have not been considered during the optimization process.

Genetic Algorithms for the least cost design of WDN
In this paper, we propose a methodology based on a genetic algorithm for the least-cost design
of a water distribution network. In addition, four versions of GA with different types of selection and
crossover operators are deployed to assess their impact on the GA efficiency, these are:

« Version 1: tournament selection with one-point crossover

« Version 2: tournament selection with uniform crossover

« Version 3: roulette wheel selection with one-point crossover

« Version 4: roulette wheel selection with uniform crossover

The main steps of the GA for the least cost design of the two-loop network are the following:

1- Randomly generating the initial population of individuals (Network designs)

2- Compute the cost of each individual in the population

3- Perform a hydraulic simulation for each individual in the population using Epanet 2.2

4- Assign a penalty cost to each individual that violates pressure head requirements

5- Assign a fitness value to each individual in the population based on their total cost (The
smaller the total cost is the higher the fitness value will be)

6- Select two individuals from the population based on their fitness

7- Perform crossover to create two offspring from the two parents

8- Perform mutation on the obtained offspring to maintain diversity in the population

9- Replace one or more individuals in the current population with the fittest individual in the
current generation

10-Repeat the steps from 2 to 9 until a stopping criterion is met (a predefined number of
generations in this paper)

Case study

The Two Loop Network is a benchmark water distribution system implemented by Alperovits
and Shamir (1977). The network is composed of eight pipes, seven nodes, and one reservoir. The
layout, pipe lengths, Hazen-Williams coefficients, node’s elevation, and minimum required head at
each node are given in Figure [1] and Table [1] respectively. There are 14 commercially available
diameters from 25.4 to 609.6, which represent a search space of 147 possible combinations for the
GA to determine the optimal design.

Table 1. Data of the Two-Loop water distribution network

Node ID Minimum required Demand at node (I/s)
pressure(m)
1 30 0
2 30 27.77
3 30 271.77
4 30 33.33
5 30 75
6 30 91.67
7 30 55.56
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Fig. 1. Layout of the Two-Loop network

Problem formulation

For a given network layout and connectivity, the GA aims to determine the optimal
configuration of pipe diameters from a list of commercially available sizes. The obtained design must
ensure the required head pressure at nodes with the least possible cost. A constrained optimization of
the two-loop network design is considered. The pressure constraints are included in the fitness
function to penalize unfeasible solutions and guide the process toward the optimal solution. The
continuity and energy equations are considered for the hydraulic calculations using the last version
of Epanet.

Continuity equation:

Z Qin - Z Qout = Qe (1)

Where Q;,, is the flow into the junction, Q,,,; is the flow out of the junction and Q. represents
the external inflow or demand at the junction node. Under this convention demands Q. which extract
flow from the junction are positive

Energy equation:
Yit1hi =0 )

The energy equation is applied to each loop in the distribution network, where h; is the head
loss in each pipe, and m is the number of pipes in the loop

Fitness function:
f(Dq,...,D,) = ¥N, c(D;, L)) + P+ max(H; — Hp) (3)

Where ¢(Dy, L;) is the cost of the pipe i with the diameter D; and the length L; and N is the
total number of pipes in the system. The above function is to be minimized under the following
constraints
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Head constraints
H,- > H]-m‘“, j=1,...M 4)

Where H; is the head at node j, H]’-’"'" is the minimum required head at the same node and M
is the total number of nodes in the system.

Results and discussion

The algorithm is run on a PC with processor i7-9750H CPU @ 2.60GHz and RAM of 16 GB.
The last version of Python is used as a programming language to write the code. In addition, Epanet
software is incorporated into Python through the Epyt library to ensure hydraulic calculations. For a
fair comparison between the four versions of GA, twenty runs with different number seeds were
implemented. The values of GA parameters and their types are given in Table 2

Table 2. The values and types of GA parameters

GA | Population | Crossover | Mutation| Number of | Selection | Crossover | Mutation

versions size rate rate generations | operator operator operator

1 50 1.0 0.15 1000 Tourname | One Point | Random

2 50 1.0 0.15 1000 Tourname | Uniform Random

3 50 1.0 0.15 1000 Roulette | One Point | Random
wheel

4 50 1.0 0.15 1000 Roulette Uniform Random
wheel

On one hand, the results show that the GA can quickly identify the zone of promising results.
On the other hand, more computational effort was needed to find the optimal solution. The reason for
that is due to the stochastic nature of the GA that allows it to explore the search space and determine
suboptimal solutions. However, GA cannot efficiently exploit a single solution in the search space.

All GA versions can identify the optimal solution for the Two-loop network optimization
problem, as represented in Figures 2, 3, 4, and 5. However, tournament selection with one one-point
crossover is the best combination overall as it allows us to find the optimal solution four times in
twenty runs. Furthermore, the average cost is the lowest compared to other versions with no infeasible
solutions. Roulette wheel selection and one-point crossover version reveals the worst performance.
The average cost is the highest, and 20 % of solutions were infeasible. Table 3 summarizes the
optimization results for the Two-Loop Network design problem.

Table 3. The optimization results for the Two-Loop Network design problem

GA Crossover | Selection | Number | Optimal Optimal Average | Infeasible
versions | method method of runs | design solution cost ($) solutions
cost ($) | determination
1 One-Point | Tournament 20 419000 4 441250 0
crossover
2 Uniform | Tournament 20 419000 1 455200 0
crossover
3 One-Point | Roulette 20 419000 2 446562.5 4
crossover Wheel
4 Uniform Roulette 20 419000 2 446210.526 1
crossover Wheel
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Fig. 2. Network cost versus the number of generations for the four GA versions (first run)
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Fig. 3. Network cost versus the number of generations for the four GA versions (second run)
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Fig. 4. Network cost versus the number of generations for the four GA versions (third run)
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Fig. 5. Network cost versus the number of generations for the four GA versions (fourth run)
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CONCLUSION

In this paper, a genetic algorithm is applied to optimize the design of the Two Loop water
distribution network. Four versions of GA with different types of crossover and selection operators
are deployed to assess the performance of the proposed method. The results show that GA can
determine the optimal solution for the studied network in a reasonable time frame. Tournament
selection with one-point crossover is the combination that gives the best GA performance for this
optimization problem. It is worth mentioning, however, that the obtained results cannot be
generalized for all case studies because genetic algorithms are problem-dependent.
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Abstract: The degradation of metronidazole by Fenton, Fenton like was studied in this work. The effect of reaction
time, catalyst type and effect of Fe?* and Fe®* concentration was investigated. This work proposed the application of Iron
(11) sulfate (FeSQ4, 7H20) as the catalyst for Fenton and ferric chloride (Fecls) catalyst for Fenton like for metronidazole
(MNZ) degradation. The highest removal of MNZ achieved with a yield of 81 percent, within 30 minutes in presence of
Fe?*, While the efficiency decreasing to 68 per cent in the presence of Fe3* over a 2-hours period, under the optimum
condition with pH=3, [Fe**] =10 mg/L, [Fe**] =10 mg/L, [MNZ] =50 mg/l, [H202] = 400 mg/L. Moreover; the
effectiveness of MNZ removal increases by increasing the Fe?* and Fe3* dosage to 10 mg/L and 8mg/L, respectively.
Beyond this optimum concentration the removal rate decreases. This investigation provided that Fenton and Fenton-like
oxidations effectively remove metronidazole in aqueous solution.

Keywords: Fenton, Fenton like, catalyst, Metronidazole.

INTRODUCTION

Over the past few years, there has been a growing concern about removal of emerging
contaminants from natural waters due of their persistence in the aquatic ecosystem(Sénmez et al.,
2022). Advanced oxidation process has been recognized as effective technologies for treating organic
wastewater(Pan et al., 2023). Among them, the Fenton and Fenton like oxidation processes can
produce hydroxyl radicals with strong oxidation activity. These radicals can quickly and non-
selectively degrade complex organics without causing any secondary pollution (Qiu et al., 2022). In
this work, Iron (1) sulfate (FeSOa, 7H.0) and ferric chloride (Fecls) were used as catalysts to degrade
the antibiotic metronidazole (MNZ). The degradation performance in the reaction time, catalyst type
and effect of Fe?* and fe®* concentration.

EXPOSURE
Experimental method
Solution and reagents

Solution of Metronidazole (MNZ) (1 g/L). Solution of hydrogen peroxide(H202) (1 g/L).
Solution of Iron (II) sulfate (FeSO4, 7H20) (1 g/L). ferric chloride (Fecls) (1 g/L). The dilution
medium tested is distilled water characterized by a pH between 4 and 5.

Dosage of tested pharmaceutical

The residual concentration of metronidazole in aqueous solution after treatment was determined
spectrophotometrically by measuring absorbance at 320nm (Nasseh et al., 2019). The concentration
of the pharmaceutical studied are determined from the calibration curves that are established before
each series of tests which was prepared with standards metronidazole solutions with defined
concentrations.

Experiences description
The Fenton oxidation test of metronidazole was conducted using synthetic solution of distilled
water. These solutions were adjusted to a pH of 3, then supplemented with a precise quantity of
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metronidazole. The Fenton reagent, consisting of ferrous iron, ferric chloride and hydrogen peroxide,
was added to the solution and mixed by stirring for a specific duration. To determine the residual of
metronidazole after the test, samples were collected and vacuum - filtered using membrane filter, then
analysed through spectrophotometry. The effectiveness of Fenton’s oxidation in the removal of
metronidazole has been demonstrated by varying operation parameters such as reaction time, catalyst
type and effect of Fe?* and fe3* concentration.

Results and discussion
Effect of contact time and catalyst type

Efficiency (%)

o 50 100 150 200 250 300

Reaction time (min)
Fig. 1. Effect of contact time and catalyst type for: Fe?*, Fe%*,
pH=3, [Fe**] =10 mg/L, [Fe**] =10 mg/L, [MNZ] =50 mg/l, [H20-] = 400 mg/L, T= 5h.

Figure 1 shows the evolution of metronidazole removal yields using Fenton oxidation as a
function of contact time for each Fe?*/H,0. and Fe®*/H.0,. The obtained results show that Fe?*
achieved the highest metronidazole elimination, with a yield of 81 percent, within 30 minutes. while
F3* demonstrated a lower elimination rate of 68% over a 2-hours period. It is obvious that the Fenton
reaction is much fast and more efficient than the Fenton-like reaction. The presence of high
concentration of Fe?*/H,0, and Fe**/H.0, at the beginning of the reaction generates the hydroxyl
(OH") and hydroperoxyl (HO™2) radicals, respectively. These radicals play a principal role in the
oxidation of organic pollutants, which explains the rapid and efficient oxidation of metronidazole
during the first few minutes. The difference in efficiency removal between Fe?*/H,0; and Fe3*/H,0,
is due to the hydroperoxyl radical generated, which has a lower oxidation capability than the hydroxyl
radical (Li et al., 2021; Wang, 2008).

Effect of Fe?* and Fe®* concentration

The effect of Fe?* and Fe** concentrations on metronidazole removal has been previously
described. In this test, we varied the [Fe?*] and [Fe3*] concentration from 2 to 25 mg/L while keeping
the others parameters constant such us pH medium of 3, metronidazole at a concentration 50 mg/L,
hydrogen peroxide at 400mg/L. The findings are presented in figure 2. By examining figure 2, the
metronidazole elimination efficiency increasing with increasing the [Fe?'] and [Fe®] concentration,
for Fenton reaction the high efficiency, reaching 81 per cent, was achieved when the Fe?* concertation
increasing to 10 mg/L. While reaching 70 per cent when the Fe3* concertation increasing to 8 mg/,
for the Fenton like. Moreover, excessive Fe?* and Fe* ions Beyond these two limits were found to
impact the metronidazole removal negatively may be related to the high presence of Fe?* and Fe*
with insufficient H20O. available, which leads to increased iron sludge formation or reducing more
OH' and HO"; radicals according to equation 1 and 2 (Quang et al., 2022; Salari et al., 2022).
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Fe?* + OH' - Fe3* + OH- (1)
Fe3* + HO; —» Fe*t + 0, + H* (2)
80 -
70 -
S
z 60 -
g
£ 50- —o— [Fe?']
—o— [Fe*]
40 4
30 . . . . .
0 5 10 15 20 25 30
Catalyst dose (mg/L)
Fig. 2. Effect of Fe?* and Fe3* concentrations.
pH=3, [MNZ] =50 mg/L, [H202] = 400 mg/L.
CONCLUSION

Based on the results the following conclusions have been drawn. Both Fenton and Fenton like
processes can be used for the removal of metronidazole. The Fenton process (Fe?*/H202) is more
efficient, with an efficiency of 81 per cent; while the efficiency was estimated at 68 for the Fenton
like. the effectiveness of metronidazole removal increases by increasing the Fe?* and Fe** dosage to
10 mg/L and 8mg/L, respectively. Beyond this optimum concentration the removal rate decreases.
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Abstract: The paper reviews the dynamics in spectral levels of noise at different operational regimes of a
centrifugal fan. The experiments were carried out using 4 types of impellers. They differ by the outlet angle of a blades.
At a constant rotational speed it was made adjustment of a flow rate from zero to maximum, at 10 points and at each
point it as made a measurement of noise with a duration of 30 s. Using noise level meter of class 1, 300 s measurments
at each impeller at maximum flow rate were made and the results of noise spectrum was presented.

Keywords: noise, operational regimes, spectral analyses, sound pressure levels, impeller geometry

BBBEJIEHUE

[IymbT € BaskeH GakTop, KOWTO MMa XUTHEHH aCIIeKTH, CBbP3aHU ¢ 6€30IMacHOCTTa IPH pabdoTa,
KakKTO M C €KCIUIOATAI[MOHHUTE KaueCcTBa Ha MAIIMHUTE W cucremure. [103HaBaHETO Ha IIYMOBHUTE
XapaKTEPUCTUKA HAa MAlIMHUTE TPH Pa3IuyHH paObOTHH PEKUMH JiaBa BakHA HHGOpPMAIUs 3a
CHCTOSTHMETO MM, KaKTO W BB3MOXKHOCT JIa MMPOEKTHPAaHE HA CHCTEMHM C HUCKM HHMBA Ha IIyMa U
noBuieHu pabotau mapametpu (Hassall, J.R., K. Zaveri, 1988)..

[IyMbT B XHUAPABIMYHUTE YCTPOMCTBA € 3HAYUTEIICH M TOBA CE ABJDKH Ha (aKTOpH, KOUTO B
MOBEYETO CIIyyaH HE ca CBbP3aHH C HETATHBHM MPOIIECH U IPEIIKH B MPOEKTHpaHeTo. [To3HaBaHETO
UM 00adye JaBa BH3MOKHOCT Jla Ce€ MPEIBHIAT HHMBaTa Ha IIymMa W Ja C€ B3eMaT MEpPKH 3a
npeoTBpaTsBaHe HA PUCKa OT IIyM M Ch3/1aBaHe Ha Oe3omacHu ycmoBus Ha Tpyxa (Kovachev, N., P.
Manev, L. Vladimirov. 2012).

3a ;1a ce MOThCH BPH3KATa MEKIY KOHCTPYKTUBHHUTE W PAaOOTHHUTE PEXKMMHU Ha IEHTPOOEKEH
BEHTUJIATOP, O€llle U3BBPIICHO M3CIIEIBAHETO, IPEACTABEHO IT0-I0Y.

IlenTa Ha paboTarta € Ja ce M3BBPIIN EKCIICPUMEHTAIHO M3C/IeIBaHe Ha AMHAMMKATA [ITyMa Ha
[EHTPOOEKEH BEHTHIATOP ¢ 4 THIa pabOTHH KOJIEa B OT/IEIHNA OKTABHH YE€CTOTHH JIEHTH C IIHPHHA
1 okTaBa.
3aaunre, MOCTABEHH 3a pPelllaBaHe ca:

Pa3paboTBaHe Ha METO/IMKA 32 TIPOBEXK/IAaHE Ha U3CIICABAHETO;
ITpoBexaHe Ha U3MEpPBAHE Ha IIyMa;
AHanu3 Ha pe3yaTaTHTE U U3BOIH;

3 JloknaasT € IpejAcTaBeH Ha CTyAeHTCKaTa HaydHa cecus Ha AU® ma 15.05.2024 r. ¢ OpUrHHANHO 3arjiaBue Ha
6barapcku e3uk: [IPOMSIHA B CITEKTPAJIHUA CbCTAB HA EMUTUPAHUN S ITYM T1PU PA3JIMYHU TUTTIOBE
PABOTHU KOJIEJIA HA IEHTPOBEXXEH BEHTUJIATOP
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N3J10XEHHUE

MeToauka 3a npoBe:kIaHe HA H3NUTBAHETO

OOu1 BUI Ha omMTHATA ypenda U cxema Ha padOTHHUTE KoJiena € mocoyeHa Ha ¢urypa 1.

3a m3crenBaHe BIUSHUETO HAa M3XOJSIIMS BI'BJI HA JIOMATKUTE Ha PabOTHOTO KOJIENIO BBPXY
CHEPreTUYHUTE IOKa3aTed Ha IEHTPOOEKEH BEHTWJIATOP C€ M3IOJ3BAT YETHPH BHJA PaOOTHU
KOJIeJIa — C HaIlpe]] ¥ C Ha3a/l Or'bHATH JIOTIATKH, KaKTO U JABE KoJiena ¢ br'ba $2=90°, kaTo eHOTO € C
YHUCTO paJMaIHY JionaTku. Te ca OT OTKPHUT THII, KATO UMAT €JHAKBU '€OMETPHYHH pa3Mepu — Opoii
JIONATKH, BXOASI] M M3Xoaan auamersp Ha PK, mmpuna Ha MexIynonarbuHUs KaHa, KaKTO H
eIHAKbB BXOJIAII BI'bJI HA JIOMATKUTE (C M3KIoYeHue Ha PK ¢ u31s10 pajguaintu onaTku).

BentunaropsT 3acMyKkBa BB3yX OT aTMOcdepara upe3 cMyKaTeJaHaTa Tpb0a 2, B Ha4anoTo Ha
KOSITO € MOHTHUPAH IJIaBeH BXoJ. KbM IU1aBHUS BXOJ] € CBbp3aH MaHOMeThpa 11, upe3 nmokasaHusita
Ha KOHTO ce orpe/ens 1eOUThT Ha 3aCMyKBaHHsI Bb3yX. BeHTHIaTOpbT U3XBBPIIS BB3AyXa OTHOBO
B arMmocdepara IO CpaBHUTEIHO KbCa HarHeraTelHa TpbOa, 3aBbpiuBama c audys3op. B
HarHeraTeJHaTa TphOa € MOHTHpaHa peryJrpyemMa JpocesioBa Kiama 3a peryjimpane Ha 1eouTa.

[MoaroroBkara Ha ONMUTHA ypeada Mpeau MPOBEKIAHE HA J1aJICHO U3IUTBAHE HA BEHTHIIATOPA
Ce CBEX/a JI0 CIEHOTO:

1. IToaroTBsT ce M3MEPUTEITHUTE YPEIH — BKIIIOUBA ce AudepeHnaieH MaHoMeTsp Testo 521
3a ompejelnsHa Ha jJe0HuTa M ce MOHTHpa IIyMoMepa — M30paH € MeToX 3a M3MepBaHe Ha 1 M oT
KOHTypa Ha u3cienBanara mamuHa (b/1C 14478:1982).

2. OTchenuHsIBa ce MPETHHUAT Kalak Ha BEHTWJIATOPA OT CIIMPATHOTO TAJIO U 3aCTHO ChC
CMyKaTeHaTa Tph0a ce K3MECTBAa OCOBO Ha JIOCTAThYHO PA3CTOSIHUE.

3. Pa3BuBa ce raiikara OT Baja Ha BEHTWJIATOPa M C€ CBaJIsi pabOTHOTO KOJIENIO, 3a€THO C
HIITOHKATA

4. BrirouBa ce 3aJBIDKBAIIUAT €IEKTPOJIBUTATEN U CE OCTaBsi M3BECTHO BpeMe Jia paboTH, ¢
1eJ1 3arpsiBaHe Ha JIarepuTe Ha BaJla Ha BEHTHIIATOPA.

5. M3kmo4Ba ce JBUraTessT, MOHTUPAT C€ INMOHKATa W M3IHUTBAHOTO pabOTHO KOJIENIO U Ce
cTAra raiikara KbM Baja.

6. IIpaBsaT ce u3MepBaHUs 3a BCIKO pabOTHO KOJENO C MPOXBIDKATENHOCT 5 MuH uian 300 S.
N3nonsean e mrymomep SVANTEK 971, knac 1 u Brpanen oktaBeH puiarsp (BAC 11191:1985).

7. CmeHs ce pabOTHOTO KOJICJIO U M3MEPBAHUSATA CE IOBTAPSIT.

8. JlaHHHTE Ce MPEXBBPIAT KbM KOMITFOTHP B ce 00paboTBaT.

AHAJIN3 HA PE3YJITATUTE

Cren xaTo 6bJaT HAIpaBEeHW U3MEPBAHUATA U JaHHUTE ObaaT oopaborenu ¢ mporpama EXCELL,
ca moJy4eHu pabOTHHUTE XapaKTePUCTHKH 3a BCSKO paboTHO kojesno — P=f(Q). Te3u rpaduku ca mokazanu
Ha Qurypa 2. Buxna ce, ue npu eJHaKbB AeOUT MAaKCUMAaIHOTO paOOTHO HaJsIraHe € Ha pabOTHO KOJIENO
—PK 1. MunumManunara npousBoauTesHocT € npu PK, a XxapakTepucTUKHUTE U NapaMETPUTE Ha OCTaHAJIUTE
2 pabOTHU KOJIesIa ca CXOIHU.

Ot rpadukuTe ce BIK/Ia, Y€ MAKCUMAITHUAT JeOUT, KOWTO MOXKe /1a MPOU3BEe 1aIeHO paOOTHO
KOJIEJIO € pa3/InyeH M 3aBUCU OT KOHKCTPYKTUBHUTE OCOOCHOCTH Ha KOJIENOTO. T'hil KaTo BCUUKHU
OCTaHaJIH MapamMeTpH, 0COOEHO YECTOTOTaTa HAa BbPTEHE Ca €HAKBH.
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Ourypa 2. XapakTepucTHKu Ha BeHTHiaropa AP=f(Q), moxydenu mo mocoueHara METOIMKa 3a BCAKO
paboTHO KOJIeTo.
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@urypa 3. CekTpallHO pa3npeieJieHue Ha HUBATa Ha 3BYKOBO HAJISITAHE B OTACIIHUTE OKTaBHU
YECTOTHH JICHTH 32 BCSIKO Pa0OTHO KOJIEJJIO M HUBOTO HA 3BYKOBO HsIaraHe Mo ckaia A

Ta6muua 1

Huga na 3BYKOBO HAJIATaHEC B OTACIIHUTEC OKTaBHU YECTOTHH JICHTU 3a BCAKO pa6OTHO KOJICJIO 1 HUBOTO
Ha 3BYKOBO HsJIaraHe€ 110 CKaJjia A
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77,00
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57,30
57,65
57,93

56,39

16000

Hz  Total A
47,43 85,79
47,41 80,52
48,62 83,70
46,29 83,22

Ha ¢urypa 3 e nokazaHo pasnpeeneHre Ha HUBaTa Ha 3ByKOBO HAJISITAHE B OTJEJIHUTE OKTaBHU
YEeCTOTHH JIEHTH, KaKTO U HUBaTa 1o ckana A. B Tabnuna 1 ca nmpeacraBenu B TaGIWYeH BUL.

AHNM3UTE ca HAPaBEHO 3a BCSIKO pabOTHO KOJIEJIO MPU MaKCUMaJIeH AeOUT — HAITbJIHO OTBOPEH
mmobp. Bukna ce, ue MaKCUMAaIHUAT IIyM 10 ckajla A Ha mymomepa e npu Pabotno koneno PKI.
[Tpu PK 3 u 4 paznukure ca MuanManau, a mpu PK mymsT e Hali-mansk — 80,52 dB (nenubena). B
OKTAaBHUTE YECTOTHHU JIEHTH TEHJCHUMHUTE ca pa3nuyHu. PK MMa MUHMMAaneH myM npu HUCKHUTE
yectotn — 1emu 6,36 dB mo-manko ot PK 3, chmio Taka mpu TOBa Hal-ITyMHO KOJIENO, TIPH
cliefiBalaTa OKTaBHa JieHTa — 63 Hz, mymbT € MuHuManeH. [Ipy BHCOKUTE YECTOTO IIyMBT IpU
oTJeNHUTE PabOTHH KoJiesia € MoUuTH eAHakbB. KaTto paznukure ca manko Hag 1 dB nmpu oxraBHM
yectoTH J1eHTH 4 KkHz u 8 kHz. [Ipu 2 xkHz paznukure ca Makcumanny, kato mexxxy PK2 u PK 1 nma
Hax 8 dB.
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W3BOIN

e MakcumaseH 1yMm 1o ckajia A Ha mymomepa e rnpu PadotHo koneno - PK1.

e [Ipu BucokuTe 4eCTOTO HIyMBT IIPU OTAEITHUTE PAOOTHH KOJjejla € IOYTH €HAKbB.
e [Ipu HUCKHMTE YECTOTH PA3IMKUTE Ca MAKCUMAJIHU, KaKTo U 1pu 2 kHz

e Karo 1510 Haii-6e3mrymuo e PK2
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Abstract: The paper reviews the dynamics in concentration levels of particulate matters in the ambient air of the
town of Ruse, along the year 20023. The values are given for each day of the year. The exceeding of allowable
concentrations is shown. Samo statistical analisys of the dispersion of the levers were obtain and presented. The
recommendation for measures to prebent prom pollution in future are marked.
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BBBEJIEHME

JlocThIBT 10 YUCT BB3AYX € BayKHA CTpAaTErHnyecKa el Ha peuiia 3aKoHu U Hapeaou. Oka3Ba
Ce, Y€ TOBA HE € TOJIKOBA JIECHO J1a CE IIOCTUTHE. 3aTOBA € BaXKHO J1a CE IIPOBEXKAAT HEMPEKbCHATH
U3CIeBaHMs U J1a ce JeuHUpa NpoOIeMbT B KOHKPETHH yCIOBHS U JOKaluH (3aKOH 3a YUCTOTaTa
Ha aTMOC(EepHHUSI Bb3AYX).

@duHHTE MPaXOBU YACTHIIM Ca OCHOBEH 3aMbPCUTEN Ha aTMOC(EPHUS Bb3yX, KATO U3TOYHHIIN
ca TPaHCHOPTHT, 3aMBbPCEHUAT BB3yX IIPU U3rapsHe Ha TBbPIU OUTOBHU OTHAABLU U JIp.

Temata Ha joKJana € akTyajHa OT IJIeJJHA TOYKA Ha HEOOXOAMMOCTTa OT MpearpueMaHe Ha
MIPEBAaHTUBHU JIEHCTBUS C 1I€J HAMaJsBaHE Ha 3aMbpPCABAHETO U Ch3JaBaHE HA MPENOPHKU 3a
noso0psiBaHe Ha KAYeCTBOTO HA KHUBOT Ha Teputopusra Ha rpaj Pyce (Tomog B., 2002).

B paborara e u3BBpIIEHO U3CJIEIBAHE M aHAJIW3 HAa JaHHWUTE, NMyOJUMKYyBaHU Ha calTa Ha
PHUOCB.

Ilenta Ha paboTara € 1a ce U3BBPIIM aHJIU3 HA JUMaKaTa B KOHLIEHTpAlMUTE Ha (UHU IPaxBU
4acTHULIM BBB Bb3JlyXa Haj rpaj Pyce 3a nenus nepuon Ha 2023 ronuHa.

e 3agauMTe, IOCTAaBEHU 3a PEILIABAHE Ca:

e Pa3paboTBaHe Ha METO/MKA 32 IIPOBEKIAHE HA U3CIIE/IBAHETO;

e [Ipomexmane Ha aHanu3 Ha 0a3a Ha MyOIMKYBaHUTE JaHHU;

e AHaiu3 Ha pe3yJNTaTUTE U U3BOJM;

N3J10XEHHUE
Metoauka 3a NpPOBeKAaHE HA AHAJIHN3A

W3BbpiieH e aHanu3 Ha JaHHUTeE, MyOnnkyBaHu B caiita Ha PUOCB-Pyce 3a HuBara Ha punu
npaxoBu yactuiy 10 — @I1Y;. B Tabnuia 1 ca mocoueHn JaHHUTE 3a BCEKH JCH OT Mecel SHyapu
u JlekeMBpH, KaTo 32 BCEKH JICH € HAJMYHA KOHIEHTPAIUATA Ha 3aMBPCHUTEIS U CTIIEHTA, B KOSITO €
IIPEBUILIEHA IIPEJEIIHO I0IyCTUMaTa KOHIIEHTpanusl 3a 24 yaca.

4 JloknaabT € IpejACcTaBeH Ha CTyAeHTCKaTa HaydHa cecus Ha A® ma 15.05.2024 r. ¢ OpUrHHAIHO 3arjiaBue Ha
obarapcku e3uk: JJMHAMUKA HA HUBATA HA ®IT4; BbB BB3/IYXA HAJI TPAZl. PYCE 3A 2023 r.
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B caiita MHcneknusTa ca myOiMKyBaHU JAHHUTE 32 BCHUKHU JIHU OT FOJJMHATA, BKIOYUTEIHO U
3a MUHaIM roguHu. OCBEH TOBA Ca IOCOYEHU JJAaHHU U 3a IPYr'H IPpoOOB3EMHHU IIyHKTOBE.

Tabmumna 1.
HuBa Ha KOHIIGHTpAIMATa HAa 3aMbPCHUTEIS M CTIICHTA, B KOATO € IMPEBUIIICHA IIPEICITHO
JlonycTUMaTa KOHIIEHTpalus 3a 24 yaca

Date C, mg/m®  Exceedings Date C, mg/m3 Exceedings
01.1.2023 . 39,5 - 01.12.2023 a. 62 1,24
02.1.2023 2. 78,9 1,58 02.12.2023 a. 82,3 1,646
03.1.2023 . 47,3 - 03.12.2023 e. 29,8 -
04.1.2023 . 60 1.2 04.12.2023 2. 21,3 -
05.1.2023 . 29,6 - 05.12.2023 2. 36 -
06.1.2023 2. 16,5 - 06.12.2023 2. 38,6 -
07.1.2023 . 57,1 1,14 07.12.2023 2. 14,9 -
08.1.2023 . 39,3 - 08.12.2023 e. 22,2 -
09.1.2023 . 33,4 - 09.12.2023 e. 30,9 -
10.1.2023 . 33,7 - 10.12.2023 2. 22,9 -
11.1.2023 2. 13,9 - 11.12.2023 2. 57,9 1,158
12.1.2023 . 16,1 - 12.12.2023 2. 48 -
13.1.2023 . 23,7 - 13.12.2023 2. 37,3 -
14.1.2023 . 34,6 - 14.12.2023 2. 41,2 -
15.1.2023 . 25,4 - 15.12.2023 . 13,7 -
16.1.2023 . 33,1 - 16.12.2023 e. 15 -
17.1.2023 2. 24,2 - 17.12.2023 2. 21,4 -
18.1.2023 . 30,8 - 18.12.2023 2. 24,3 -
19.1.2023 . 48,7 - 19.12.2023 2. 34,1 -
20.1.2023 a. 23,1 - 20.12.2023 2. 68,2 1,364
21.1.2023 a. 19,2 - 21.12.2023 2. 48,2 -
22.1.2023 a. 21,5 - 22.12.2023 2. 25,4 -
23.1.2023 a. 21,5 - 23.12.2023 2. 12,3 -
24.1.2023 2. 17,1 - 24.12.2023 2. 13,5 -
25.1.2023 a. 24 - 25.12.2023 a. 16,2 -
26.1.2023 a. 27 - 26.12.2023 2. 25,3 -
27.1.2023 a. 15,2 - 27.12.2023 2. 22,1 -
28.1.2023 2. 18,6 - 28.12.2023 2. 44,3 -
29.1.2023 2. 24,9 - 29.12.2023 2. 40 -
30.1.2023 2. 22,9 - 30.12.2023 2. 25,3 -
31.1.2023 2. 35,8 - 31.12.2023 2. 34,3 -

Ha ©Oa3ara nHa myOnukyBaHuTe NaHHM € HampaBeHa rpaduxata Ha durypa 1. Kato 3a
pedepeHTHa CTOWHOCT € JajieHa JIMHUATA Ha JOMYyCTHMara CPEIHOACHOHOIIHA KOHIICHTPALUs
(Hapen6a Ne 12). Ananmu3bT Ha rpadukaTa MMOKa3Ba, ye MMa 3HAYMTEIIEH OpOW JHH B KOWTO
JONYCTUMHUTE CTOMHOCTH ca IMPEBUIIEHHU. MakCUMalHM CTOMHOCTM Ha HMBaTa ca IIOJY4YeHU B
CTyICHUTE MecellM — Ipe3 (eBpyapu ce HaOjaroAaBa MOYTH JBOWHO IPEBUIIABAHE Ha IPENIEIHO
JoIycTUMaTa HopMa. A mpe3 JeKeMBpH cToiiHocTTa € 1,6 IbTH.
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@ur. 2 CTOHHOCTH Ha TeMIIepaTyparta, BaJIeKUTE U OTHOCUTEIHATA BIaKHOCT 3a 2023 .

Ha ¢urypa 2 ca mokaszanu rpaduku 3a CTOWHOCTTAa Ha TeMIeparypaTa, BaJIeKUTE U
OTHOCHUTEIIHATA BIAXKHOCT, HO HE € OTKPUTA IIPeKa BPb3Ka MEXy Te3u (GaKTOpU U KOHIICHTpAIUsATa
Ha (UHM MTpaxoBH YacTUIM. He e aHanm3mpaHa CKOPOCTTa Ha BATHPA, KOSATO OKa3Ba BIHMSIHAE BBPXY
KOHIIeHTpauusTa. [Ipe3 neTHuTe Mecenu He ce HabI0[aBa MPEBUIIaBaHEe HA U3MEPEHUTE CTOMHOCTH.
[MpuunHMTE MOTAT Ja C€ THPCAT B paszivyHU (HaKTOpH, KAaTO IMOBHIIABAHE HA CTOHHOCTHTE ca
CBBpP3aHH C OTOIUICHUTE C TBHPAO TOPHBO, KAKTO W C HEONATONMPHSITHU KIMMATUYHH YCJIOBUS -
o0Opa3yBaHe Ha MBIJIH U TEMIIEpaTypHA HHBEPCHUSI, OCOOCHO B CTYICHUTE MECEIIH.
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No of obs

-10 0 10 20 30 40 50 60 70 80 90 100 110

Concentration, pg/m?®

VariableN Mean  Geometric Median Mode  Minimum Maximum Variance Std.Dev. Coef.Var. Standard Skewness Kurtosis Std.Err.

Varl 365 30,3640828,15911 27,4000029,400008,100000 91,80000 153,681912,3968540,82736 0,648881 1,357663 2,768829 0,254695

®urypa 3. HopmanHo pa3npeneneHyue Ha IOJy4YeHUTEe CTOMHOCTH U HAKOU OCHOBHU CTaTHUCTUYECKH
rapameTpu

Ha ¢urypa 3 e mocoueHO HOpMAJIHO pa3mpereiicHHe Ha TMOJTYYCHUTE CTOMHOCTH U HSKOU
OCHOBHHU CTAaTUCTHYECKH TapaMeTpu. AHanmm3uTe ca HampaBeHm B mporpama STATISTIKA 10.
AHaNIM3BT Ha JIaHHHW T€ MOKa3Ba, Ye HOPMAIHOTO PA3Npe/ICIiCHHE UMa 3HAUMTENIHA JUCIICPCUs Ha
W3MEpPEeHUTe HUBAa B paMKUTE Ha KaleHgapHara rogmHa — 153,68. Cpemnara cTOWHOCT Ha
KOHIIEHTpanuaATa npe3 roguHara e 30,36 um/m®. HabmronaBaHnTe MakCHMAlHH M MHUHMMAJTHH
cToitHOCTH ca choTBeTHO 8,1 pm/m3 1 91,8 um/m?

HeoOxomuMu ca JONBIHM HM3CICABAHUSA, C KOMTO Ja CE YCTAaHOBH KOpENAIMSITa MEXIU
(bakTopuTe Ha cpeaara, BKIFOUUTEIHO U CKOPOCTTA HA BATHPA, M KOHIICHTPALIMATA HA TO3HM OMAceH
aTMoc(epeH 3aMbPCUTEIL.
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W3BOIN

e HopmanHoTo pasmpejeneHue MOKa3Ba 3HAYMTEIHA JAUCICPCHUsS HA W3MEPCHUTE HUBA B
paMKHTe Ha KajleH1apHaTa roguaa — 153,68.

e MaxkcuMaJHU CTOWHOCTH Ha HMBATa ca MOJYYEHU B CTyICHUTE Meceln — 1pe3 peBpyapu ce
HaOI0aBa MOYTH JIBOMHO INPEBHINABaHE Ha MPEAETHO JOMycTUMara HopMma. A mpe3
JIEKEMBPH CTOMHOCTTA € 1,6 mbTH.

¢ [Ipe3 nerHuTe Mecenu He ce HAOIO1aBa IPEBUILIABAHE HA M3MEPEHUTE CTOMHOCTH.

e [IpuymHUTE 32 MOBUIIIABAHE HA CTOMHOCTHTE Ca CBbP3aHU C OTOILICHUTE C TBBHPJO TOPHBO,

KaKTO U ¢ HEOJIaronpuaTHU KJIMMaTUYHH YCIOBHS - 00pa3yBaHe Ha MbIUIM M TeMIEpaTypHa
WHBEPCHUSL.
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Abstract: In 2023 in the experimental field of Obraztsov chiflik 1ZS Ruse on a soil type of highly leached chernozem
an experiment was conducted to test the influence of some soil herbicides on the total amount of bacteria, moulds, yeasts
and actinomycetes in the soil. The herbicides Pontos were applied at a dose of 100 ml/day (100 g/l a.v. picolinaphene
and 240 g/l a.v. flufenacet); Mateno Forte at a dose of 200 ml/day (450 g/l a. c. aclonifen, 75 g/l a.v. flufenacet, 60 g/l
a.v. diflufenican); Battle Delta at a dose of 60 ml/day (400 g/l a.v. flufenacet, 200 g/l a.v. diflufenican). The experiment
was set up according to Shanin's block design, in four replications with a randomized placement of the variants in an
experimental plot of 20 m2 (Shanin, 1977).

Keywords: soil, soil microorganisms, herbicides.

BBBEJIEHUE

ATpOHOMHYECKUTE acClEKTH Ha 3aMbPCABAHETO Ha I0OYBaTa CE CBBP3BAT 10 — KOHKPETHO C
HEeOJaronpusATHOTO OTPaXKEHHE Ha MECTULUANTE BBPXY OHMOJOTMYHHUTE CBOWCTBAa Ha IOYBATA.
ITouBaTa € KOMIUIEKCHA U AMHAMUYHA CUCTEMa M HEMHOTO IUIO0PO/IME 3aBUCH OT MHOTO (hakTopw,
rojsiMa poiisi MEXIy KOMTO HMMaT MOYBEHHWTE MUKpoopraHusmu. HapymaBaHnero Ha TsAXHarTa
AKTUBHOCT WJIM Ha CbOTHOLIEHUETO Ha MOMYyJIAllMUTE Ha Pa3IU4YHUTE TPYNH MUKPOOPTraHU3MU IOJ
BB3/IEHCTBUETO HA XMMUYHHUTE CPEJICTBA 32 PACTUTENIHA 3al[UTa MOXeE J1a I0BEAe 0 U3MEHEHUE B
OanaHca Ha BBIJIEPOJIA, a30TA U HAKOM JPYT'H €JIEMEHTH B rouBata. [1o KOHKpeTHO MpH BHAacsSHE Ha
TOKCHYHM BEIECTBA B MOYBAaTa C€ M3MEHS PAaBHOBECHUETO HAa MHUKPOOHOJOTHYHUTE IIEHO3H, 4pe3
HaMaJsiBaHe Ha HAKOM OT IOIYJIALMUTE Ha MOYBEHUTE OaKTepUH, aKTHHOMUIIETH, MUKPOCKOITMYHU
rbOM WM Ype3 yBelMYaBaHe Ha JAPYTH M3IPHKIMBY Ha nectuimau nomynamuu (K. Domsch, 1978,
Bakalivanov, 1982; Vlahov, Kostova, 1986; Donkova, Hanamova, Varbanova, 1985; Kalinova,

5 JloknaasT € IpejAcTaBeH Ha CTyAeHTCKaTa HaydHa cecus Ha A® ma 15.05.2024 r. ¢ OpUrHHAIHO 3arjiaBue Ha
owsrapcku e3ux: OITMTHO TTIOJIE 3A U3CJIEABAHE HA TIOYUBEHA MUKPO®JIOPA
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Hristeva, 2001; Kartalska, Kuzmanov, Sapundzhieva, 2009; Sapundzhieva, Kalinova, Kartalska,
Naydenov, Shilev, 2008; Taiwo, 0s0,1997, etc.).

Pe3y.]'ITaTI/ITe OT MHOI'o €KCIICPpUMCHTH IIOKa3BaT, 4€ BLSHeﬁCTBHeTO Ha HAKOHU XCp6I/IHI/II[I/I u
XepOULIMAHA CMECH BBPXY Pa3IUYHU TPYHH MHUKPOOPTaHU3MHU Ca PA3HOIOCOYHU M PA3IUYHHU IO
XapakTep — OT CTUMYJIallUsI KbM HHXUOMpaHe u oopatHo (Bakalivanov, 1982; Donkova, Hanamova,
Varbanova, 1985; Kalinova, Hristeva, 2001; Kartalska, Kouzmanov, Sapundzhieva, 2009; Ismail,
Shamsuddin, 2005).

N3JIOKEHUE
Marepuaju 1 MEeTOIH

Ilenta Ha HACTOSAMIOTO H3CIEABAHE € Ja C€ MPOCIEAM TUHAMHMKATA Ha BH3JACHCTBHEC Ha
MOYBEHUTE XepOUIHIM C ynoTpeda cien cemtda mpeay MOHWKBAHE Ha MIICHUIIATa BBPXY 0OIOTO
KOJIMYECTBO YKM3HECIIOCOOHU OaKTepHH, IJICCEHU W JIPOXKIH, ¥ AaKTHHOMHIICTH B YCIIOBHSTA Ha
U3ITY’)KEH YePHO3EM.

JlaHHUTE 32 BIMSHUETO HA MMOYBEHUTE XEPOHUIIHMIU, OOEKT HA HACTOSIIOTO MPOYYBAHE, BHPXY
HSKOW TIOYBEHM MHUKPOOPTraHU3MH W BBPXY TAXHATa JKU3HCHA JICHHOCT B YCIOBHATA Ha
3bPHEHOKUTHH KYJITYPH KaKTO Y Hac, Taka U B 4y>KOMHA ca 0010 B3€TO, OTPaHUYCHHU.

Onutet e 3anoxeH npe3 cromanckara 2023 - 2024 r. B onutHOTO mone Ha U3C ,,06pa3ion
Yupnuk“ — Pyce. OCHOBHUS TOYBEH THUII € CHIIHOM3IIY)KEH M cJ1a00 OMOJ30JIeH YEPHO3EM, TEKKO
MEChWINBO-TJIMHECT, (POPMHpaH BBPXY JIBOCOBHJIHHM NEChWIMBH IIHHU. [louBuTe, ca OeqHM Ha
opranudecko BemiectBo. IlouBeHara peakius e cinabo kucena a0 HeyrpanHa. CTpykTypata Ha
OpHUIIUTE € cl1abo BojoycTolunBa. Bomo3anbpxkaiara cnocoOHOCT € 3aoBouTenHa. [Ipenennara
MTOJICKA BJIATOEMHOCT 3a €JHOMETPOBHUS MOYBEH CJIoi € okojo 24 % u 3aema 70 — 80 % ot oOmrarta
MOpbO3HOCT. [10 OTHOIIIEHNE HA YCBOSIEMHU XPAHUTEITHH BEIISCTBA TOYBUTE Ca CJIa00 3araceHu ¢ a30T
u octop u cpenno ¢ kanuii (Koitros, B. 1965).

3a OChIIECTBABAHE HA M3CJICIBAHETO € U3BEJICH TOJICKH OTHT C TIIICHUIIA COPT ABEHIO.

W3crenBano € BB3ACHCTBHETO Ha 3 MoYBeHH XepOuiuanu mpemnapara: [Toutoc 100ml/da — (
dnydenaner 240 g/l + IMuxonunaden 100 g/l ); Mareno dpopte 200 ml/da — (Axaonuden — 450 g/l,
®Onydenaner — 75 g/l, Audnydenuxan — 60 g/l); barea denra 60 ml/da - (Onydenaner 400 g/l +
Nudnydenukan - 200 g/l) (Tabnumna 1); BbpXy, KU3HECTTOCOOHN OAKTEPUH, IJIECEHH U JAPOXKIU, U
AKTHHOMHIIETH.

Ta6muma 1. [Ipoy4yBanu BapuaHTH U CX€Ma Ha OMUTA

[Tpenapat BapuanTi, akTUBHO BeliecTBO(a.B.) Ha mpemnapara Joza, ml/da*
Kontpora HEeTpeTUpaHa,
HeTJIeBeHa
[TonToC ®Onydenaner 240 g/l + [Mukommuadpen 100 g/l 100
Mareno Axnonuden — 450 g/l, ®aydenaner — 75 g/l, 200
dopre Judpnydpennkan — 60 g/l
baren Jlenta | @nydenaner 400 g/l + [ndaydenuxan - 200 g/l 60

OnutsT € 3a10keH 1mo O6sokoB meron Ha Illanun (Shanin, 1977), B yetupu moBTOpEeHHS, C
omuTHaTa mapuena 20 M? ¥ PaHAOMH3HMPAHOTO MM PA3MONOXKEHHe MpH CIeJHATE HUBA HA
n3nutBanute Gakropu. (dur. 1)

Bapuantu:

®aktop A — 00paboTka Ha rmouBaTa

a1 — IBYKPaTHO JUCKOBAHE;

a2 — TPUKPATHO JIUCKOBAHE;
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daktop B — mouBenu xepOunuu:

b1 — KonTposna — HeTpeTHpaHa, HeIUICBeHA,;

b2 — ITouTtoc 100 ml/da — ( ®aydenaner 240 g/l + IMuxomunadpen 100 g/l )

bz — Mareno ¢opte 200 ml/da — (Axmonuden — 450 g/l, daydenaner — 75 g/l, Judnydennkan
—60 g/l)

bs — Barbn [lenta 60 ml/da - (Onydenaner 400 g/l + Audnydenukan - 200 g/l)

a, Bapuanm a, BapuaHm

by | | by | | by | | by by | | by || by || by

by | | by | | by | | by by | | by | | by | | by ‘
3
S

by | | by | | by | | by by | [ by | | by ] | by §
B

by | | by || bg]| ]| by by | | by | | by | by

BapuaHmu ——»

®ur. 1. Cxema Ha ommura

OnuThT € 3a70KeH Clie/l MPeecTBeHUK apesuma. Cren npubupane Ha NMpe/IIecTBEHIKa €
M3BBPIICHO MOYUCTBAHE HA PACTUTEIHUTE OCTATBIIH.

[IpencentOenata oOpaboOTKa Ha MoOYBaTa BKJIOYBA JBYKPAaTHO M TPHKPATHO AMCKyBaHE Ha
nbinoounHa 10-12 cm. u Bamupane cien ceutba. (dur. 2) Centbara Ha KynTypaTa € H3BBpIICHA B
ONITUMAJTHUS 32 paiioHa CPOK MO CTaHJApTHA TEXHOJIOTHSI.

@uwr. 2 JluckoBa Opana
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Cewntbara e U3BbpIIICHA HA IBI00OYNHA 4-5 cm ChC CesIKa 3a CIIATa MOBBPXHOCT C JTBJKUHA
3.60 m. (¢ur. 3) lomemunara Ha omuTHaTa mapuena ¢ 3.00 x 6.70 = 20 m? B 4yeTHpH KpaTHa
noBropsiemoct (Jumosa J1., 1999). [Tousenara peakuus ¢ ciaabo kucena (pH — 6.43).

[Trenunara e oTrienana npu Topexne ¢ a3ot — 12,7 kg/da aktuBHo B-BO 1 docdop — 6 kg/da
aKTHBHO B-BO. [IpencentoOeno ¢ BHecen dusuuecku 25 kg/da NP top EUROCEREAL DUO c¢ azor
10%, docdop 24%, csapa 20% u muxpoenementu Zn 0,1%, B 0,1%. [TogxpaHBaHeTo € U3BBPIICHO
BBB (haza OpareHe ¢ AMoHueB HUTpAT - 34% N.

®ur. 3 Cesika 3a cidra MOBBPXHOCT U XUAPABINYHU BaJISINA

XepOunuauTte ca BHECEHU C IpbOHA IMpbCKauka MpH pa3xoa Ha padborteH pastBop 30 l/da,
BHECEHH Clief] ceuTOa mpeiy NOHUKBAaHE Ha KYJITypara.

®wr. 4 OnutHa manrosa npsckauka Pulvexper

MHKpOﬁHOJIOFI/I‘IHO H3CJICABAHC HA IMoYBaTa

[Ipobute 3a MUKPOOMOJIOTUYEH aHATN3 Ca B3€MaHH ChC cTepuiieH HOXK B ciost 0 - 10 cm, kato
€ MPUTOTBEHA CpefHa Mpoda OT MBPBO U TPETO MOBTOPEHUE HA BCEKM BApHAHT OT JBaTa OMUTA
[Ipobute ca KOHCepBUpPaHU, TPAHCTIOPTUPAHU U M3CJICABAaHU B paMKUTE Ha 48 yaca.

KonnaecTBOoTO Ha pa3nuYHUTE TPYIH MUKPOOPTAHU3MH B [TOYBATa € OMPEAENIeHO Ype3 MeTo/1a
Ha JIECETOKPATHUTE pa3peKIaHWs Ha TOYBCHHTE CYCIEH3WM M pa3csiBaHe Ha  arapu3upaHu
XpaHuTteaHu cpeau. OnpeneneHu ca: oommsaT Opoit Mukpoopranuzmu Bbpxy CKA (coeBo - ka3zenHOB
arap), aktuHoMuietTd - CAA (CKOpOsSUTHO - aMOHSYEH arap) U MUKpPOCKONMW4YHU Ib0u - Cabypo
nekctposer arap. (K. Canynmkuesa, C. llunes, M. HaiineHos, 158 Kapraincka,2010; . Ky3manoga,
K. Canynmkuesa, 2011).
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[lo Bpeme Ha MpOy4YBAaHETO C€ CJIEIU BB3ACHCTBHETO Ha XepOWULUIUTE BBPXY MOUBEHUTE
MHUKPOOPIraHU3MHU MPOCIEASIBAHO B JMHAMHMKa 4Ype3 4-KpaTHO MpoOOB3eMaHe OT IbPBO U TPETO
MOBTOPEHHE OT JIBETE MOJIEeTa.

Pe3yararu u o0cbxaaHe

MeTeopoIOrHYHKTE YCIIOBUS 10 BPEME Ha M3BBPIIBAHE HA MPOYYBAHETO, M0 OTHOIICHHUE Ha
CPETHOMECEYHUTE TEMIIEPATYyPH U BAJEKHTE 110 MECELH, CE pa3jinyaBaT OT MHOTOTOJHUIIHHUTE
CpeHH CTOMHOCTH (KJIMMaTHYHA HOpMa) 3a reproaa 1896 — 2005 r. (tabm. 1), (dur. 5).

Ta6muma 2. CpegHo MeceuHH TeMITepaTypy U Bajiexu 3a nepuoaa [X. 2023 — V.2024 r.

Cpenna meceyHa

TemneparypHa

Banexwu cpeano 3a

=== CpegHa meceyHa TemnepaTypa

= TemnepaTtypHa HopMa

Mecenu TeMIieparypa HOpMa Banexcu 1895-2005
IX 215 19,6 49 44 6
X 16,6 13,5 1,9 57,5
Xl 8,9 5,5 146,8 51,1
XlI 49 1,2 45,1 422
| 1,7 -0,1 15,1 30,6
I 8,2 43 2,9 34,2
1l 8,6 9,5 41,9 38,8
v 14,4 11,4 72,3 66,1
V 17,0 80,5
VI 22,4 67,4
VIiI 23,0 66,7
\ALl 244 48,4
25.0
4+ 140.0
20.0 120.0
o
o 15.0 100.0
% {] E
© . €
I.;',-10.0 X 80.0 §
3 ° 60.0 &
© 5.0 . @
X
z t 40.0
S d
: 0.0 . K 1 200
2 XII feo, IS5 \Y vio|ovie | ovin |ox
2 50 *e 0.0
(@)

@ur. 5. CpegHO MECEYHU TeMIEPaTypH U BaJICKHU
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B TabnunaTta ca mocoyeHW CpelHUTE MECEYHH TeMIepaTypu M BajeKWUTe 3a Mepuoja OT
3ajaraHe Ha omnuta oT M. centeMBpu 2023 1. 1o M. mail 2024 r. CpaBHEHH CBbC CPEIHO
Muororoaumuute (1895-2005) 3a paitona na U3C "O6pa3noB Yndauk" — Pyce. Ha rpaduxara ce
BIKJIAa M KaK Ce JIBM)KAT CPEIHO MECEUYHUTE BaJIeXKH U TeMnepaTtypu. HabmrogaBa ce anomanus npes
M. HoeMBpH. OOIIOTO KOJIMYECTBO Ha BajiexkuTe € 146,8 mm. 3a euH JIeH ca nagHaiM 0Kojo 45 mm
b, KOETO € LisgaTa HopMa Ipe3 nepuoja 1895-2005 3a cpiuar meceu. Banexure npe3 mecenure
sHyapu U ¢peBpyapu ca nog MuHUMyMa. CpeTHO MECEYHHUTE TEMIIEPATYPU Ca BUCOKH C U3KIIOYCHHE
Ha M. MapT. Bucokure TemnepaTypu mpe3 3MMHUS IEpUO/I, HE TIO3BOJISIBAT HA pACTEHUATA J1a BIIA3AT
B aKTHBEH IOKOW U ce HaOio/naBa Obp30TO UM IpeMUHaBaHe Ha (a3uTe omie mpe3 M. MapT U M.
arpuiL.

[Tonydyenure pe3ynraTd OT MUKPOOHMOIOTUYHHUTE U3CIICIBAHUS HA I10YBaTa B OMUTHOTO IOJIE
na N3C ,,06pa3moB Yndmuk* — Pyce ca npencraBenu B Tabnwim 3 u 4.

Tabnuma 3. Pesynratu oT MUKPOOHOIOTHYHO M3CIIEBAHE HA TI0YBA IIPOBEICHO CIIE] CeUTOa U
aKTUBAILMs HA IOYBEHUTE XepOULIUIH

OO0ekT Ha Bpoii xxu3HecrocooHu bpoii miiecenu u apoxau AKTUHOMHLIETH
U3CIIeBaHE MO (KOE/qg) (KOE/g) (KOE/qg)
al (BapuaHT)
bl (xonTpona) 5,2x10° 1,8x10° 1x103
b2 4,2x10° 1,4x10° 4,1x103
b3 4,0x10° 2,1x10° 1,5x10°
b4 1,8x10° 5,2x10° 1x103

a2 (BapuaHT)

bl (kouTposa) 1,2x107 1,8x108 5,0x10%
b2 1,4x10’ 2,2x10° 5,0x10*
b3 4,0x10° 2,29x106 0
b4 1,3x10’ 1,2x108 2,5x10%

[TonydyeHnuTe pe3ynratu MokasBaT, 4e QYKPAaTHOTO JHMCKOBaHE A1 (BapHaHT) M TPETUpaHE C
MOYBEHU XepOMUUAM He NPEeIU3BUKBAT 3HAYMTENHA MPOMsSHA B oOOmMsS Opoil KHU3HECTIOCOOHU
MHKpooprauszMu (kouTpona D1 - 5,2x10° - 1,8x10° mpu npo6a Da).

[Tpu mpoda bs ce ycraHOBsiBa HaMansiBaHe Ha OpOs TUIECEHU U JPOKAU C €IHH MOPSIABK — OT
1,8x108 korTpoma, 5,2x10° mpoba 4. BposT Ha aKTHHOMHUIIETHTE HE Ce TPOMEHS CHIIECTBEHO MPH
BCHYKH TIPOOH.

TpukpatHoTo nuCKOBaHE a2(BapuaHT) M TPETUPaHE C IOYBEHH XEpOMIMIM ChILO HE
TIpeIU3BUKBA 3HAUNTETHYE H3MEHEHHS B PO Ha MEUKPOOpPraHu3MuTe mpH mpobu D2 u Da. pu mpo6a
b3 061uAT Gpoit KU3HECTOCOOHH MUKPOOPraHM3MK HAMAIISBA C eIMH MOPAIbK — KoHTpona - 1,2x107,
npo6a b3 - 4,0x10°.

Bpost Ha rieceHuTe U IpOXKIUTE HE Ce MPOMEHS 3HAUUTEIHO NPH TPUTE POOH.

Bpost Ha akTrHOMHIeTHTEe Ipu mpobdu D2 u D4 e cpasruM ¢ To3n Ha KoHTpONaTa. Ilpu mpoda
C He ca yCTaHOBEHHM aKTUHOMHUIIETH.
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Tabnuma 4. Pesyarata OT MUKpOOMOJIOTUYHO M3CIICABAaHE HA MIOYBA, MTPOBEACHO MO BpeMe Ha ¢aza

BpPETEHEHE
OO6exT Ha Bpoii xxuznecroco6Hn Bpoii niecenn u 1poxau AKTUHOMHMIIETH
U3CIIeIBaHEe MO (KOE/qg) (KOE/g) (KOE/qg)
al (BapuaHT)
bl (xoHTposa) 2,0x10°8 1,4x10° 6,0x10%
b2 2,9x10° 1,9x10° 4,4x10*
b3 4,7x10° 5,2x10° 4,0x10*
b4 7,2x10° 6,8x10% 3,0x10*
a2 (BapuaHT)
bl (xoutposa) 3,2x10° 3,2x10° 4,8x10%
b2 1,6x10° 2,7x10° 1,5x10*
b3 1,0x10° 1,2x10° 2,2x10*
b4 4,6x10° 3,7x10° 1,8x10*

MUKpOOHOJIOTHYHUTE U3CIICIBAHUS TPOBEJCHU IO BpeMe Ha (a3a BpeTeHEeHE el IBYKPAaTHO
JUCKOBAHECHE A1 (BapI/IaHT) U TPpCTUPAHE C ITOUYBCHHU xep61/1u1/1m/1 HC IMOKa3BaT 3HA4YMMa IMpOMAHA B
6pos Ha Mukpooprammmmre B Tpodbu D2 m Da. Tlo-cemecTBeHo HamansBame B 6Gpos Ha
MHKPOOPTaHU3MHTE ce oTunTa B poba D3. B xorTpomHara npoba ca ycranosenn 2,0x10° KOE/g, a
B Ipoba b3 - 4,7x10° KOE/qg.

HpI/I TE3U CKCIICPUMECHTH € YCTAHOBCHO HaMaJIsIBAHC Ha 6p0$[ Ha INIECEHHUTE I'bON U APOXKIUTE
C eJIMH TIOPSAIBK TpH 11po6a 4. BposT Ha akTHHOMHIIETHTE B TPETHPAHHUTE TIPOOH MAJIKO CE OTIHYABA
OT TO3W B KOHTPOJIATA.

[Tpu BTOpHS BapuaHT a2 (BapuaHT) — TPUKPATHO IMCKOBAaHE U TPETUPAHE HE CE YCTAHOBSIBA
CBHILIECTBEHA pa3NinKa B OpOsi Ha U3CJIEIBAHUTE MUKPOOPTaHU3MHU.

U3BOIU

B pesynrar Ha noslydyeHUTe TaHHU Npe3 IbpBaTa FOAMHA HA U3CIIEABAHUS IEPUOJ MOXKE J1a Ce
Kake, 4e JBaTa BapraHTa Ha 00pabOTKa Ha MOYBATa U U3IMOI3BAHUTE XEPOUIIMIN B ONTUMATHUTE UM
71031 HE OKa3BaT OTPUIATEIIHO BIUSIHUE BHPXY MMOYBEHATa MUKPOQIIOpA.
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BBBEJIEHUME

YMeHueTo 3a M3roTBSHE Ha J100pa Mpe3eHTalus U NPEe3eHTHpaHEe ca KII0YOB MOMEHT 3a
yCIIEBAEMOCTTa Ha JaJE€H IpPOEKT. B MmocieqHoTo neceTHsieTHE M3TOTBSHETO Ha IPE3CHTALMU Ce
IIpEBbpPHA B €XKeJIHEBUE 3a MHOTO Xopa. [Ipe3eHTanuure ca BaKHU HE caMO B OM3HEC CpeuTe, Te ca
He/leaMMa 4acT OT y4eOHHs IMpolec B Lenus Ipolec Ha oOpa3oBaHHE, T€ ca BaKHAa 4acT OT
JEHOCTUTE Ha XOpaTa MPaKTUKYBalld CBOOOAHM MpPOQEecHH, OPraHU3allid C HECTOMAaHCKa Iell.
ITpe3eHTauuTe ca OCHOBEH aKLIEHT IO BpeMe Ha KOH(pEpEeHINH, OHJIaiiH Ou3HeC pOpyMH U Cpelly.
B uHTEpHET NPOCTPAaHCTBOTO MMa U300MIIME OT CHbBETH 3a YCIIEIIHA IPE3EHTAlIMs, HO T€ Ca CBbpP3aHU
IIPEeId BCUUKO C TEXHUKH HA TOBOPEHE, EMOLIMOHAIIHOTO ChbPKaHUE HA MOCIAHUETO U METOAM 32
MoTHBHpaHe Ha aynutopusara. CpBetute kouto Ctus Jl>xo06c u [eitn KapHeru gaBar kacadt UMEHHO
Te3W yMeHHUs. 3a BU3yallHaTa yacT Ha ChAbP)KaHUETO OOMKHOBEHO C€ MOJI3BAT MPUIIOKEHUS, KOUTO
ca JIECHO JOCTHIIHM W TMPHUTEKaBAT KOJEKIHWU OT TOTOBU I'OTOBU TEMIUIEWTH, KOUTO YJIECHSBAT
pabGorara Ha motpebutens. Haif-momynsapuu cpen Tsax ca: Google Slides, PowerPoint, Canva,
Kingsoft, Apple Keynote. Beipeku ronsimoro paznoodpasue oT TeMH U JU3aliHU, TP MOJI3BAHETO
Ha Te3U pecypcH ocTaBa pHucka B aajeH (opyMm Barmara mpeseHrtanus na ObJe MICHTUYHA KaToO
JM3aiH C Mpeaxo/HaTa. 3a Ch3JaBAHETO HA MPE3CHTAlUs ¢ YHUKAJICH AU3ailH, KOATO Ja Ch3Aae
YHHUKAJTHO MPEXHBSIBaHE ca HEOOXOIUMHM MO3HAHMA B 00JacTTa Ha KOMIO3MIIUATA, LIBETO3aHUETO,
tunorpadusTa u ncuxonorusra. l{enra Ha HacTosiaTa cTaTHs € 1a pasriea Hail-Ba)KHUTE €JIEMEHTH
3a U3rpaxkJaHe Ha 100pa BU3yaslHa KYJATYpa U YMEHHS MIpU U3pab0TBaHETO Ha MPE3CHTAIUH.

N3J10)KEHHUE

KakBo e npeacraBisiBa npe3eHranusarTa?

ITpesenrtamusra e mopeauna or rpa¢pudHo OGOPMEHH ClaiJoBe, KOUTO B 3aBHCHMOCT OT
coryepa B KOMTO ca m3paboTeHH Morar ga ObJaT CTaTHYHU Wi TUHAMUYHU. OCBEH rpaduvHu

6 JloknaasT € IpejCcTaBeH Ha CTyAeHTCKaTa HaydHa cecus Ha A® ma 15.05.2024 r. ¢ OpUrHHAIHO 3arjiaBue Ha
6pmrapckn  esuk: JUTHMTAJIHA KPEATUBHOCT U U3TPAXKIAHE HA TPAOUYHA KVIITYPA TIPU
CBH3JIABAHE HA TTIPE3EHTAIUA
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€JIEMEHTH, CJIaliJIOBETe MOraT Jia ChABPXKAT: TEKCT, TpaduKu, U300paKeHUsI U BUAECO MaTepHaly,
KAaKTO U APYTY AUHAMUYHH €JIEMEHTH.
OCHOBHU NpaBHJIa NMPHU CH31ABAHETO HA MPe3eHTAIUSA:
1. Cmpykmypa na npezenmayuama
- VBoxg mo 10 %:;
- OcnosHa gact 10 70 %;
- U3Boau u 3aximodeHue 1o 20%.
2. Acno popmynupano 3aznasue u mema Ha npe3eHmMayuAmMA
3. Eounen cpaguuen cmun
CTuaoBo €JMHCTBO BbB BCEKH CJIaiil, IOCTUTHAT Ype3 IPUHIUIIA HA IOBTAPSLIUTE CE €IEMEHTH
Y UJICHTUYECH HaYMH Ha MOJIpeKJaHe Ha nH(OpMaluaTa
- Cp31aBaHe Ha XeIbp Ha Mpe3eHTanusaTa. Ta3u uHpopManus Hali-4ecTO ChIbpKa 3arjlaBUETO HA
Mpe3eHTalusITa, Joro, cjoraH (moa3arjiaBue), CIOHCOpU, MMe Ha GOopyM HIM Jpyra BakHa U
3abiKuTeNHa uHpopManus. Hail-uecto xenbpa ce mocraBsd ce B Hail-ropHaTa BUAMMA 4acT Ha
cnaiiga. He cpiiecTByBaT KOHKPETHH MpaBuiia 32 U3padoTKaTa Ha XEeIbP, HO € MPEMOPbUYUTENHO Ja
He 3aema noeede ot 10-15% ot obmus o6eM Ha cTpaHuIaTa.
4. U3060p na wipugpmose
3a ;ma w3rnmexaa enHa Ipe3eHTanus NpodecHOoHAIHA W3TOTBEHA € BAXKHO Ja ce OOBpHE
CHelHalHO BHUMaHKUe Ha u30opa Ha tunorpadus. [IpenoprynTenHo € Moia3BaHETO Ha HE TOBEYE OT
nBa mpudTa, KATO MHOTO YECTO 3a YJICCHSIBaHE Ha padoraTta € JoOpe Te Ja ca OT eIHO MpPU(TOBO

CEMENCTBO.
Cepudum mpudrose
3a menTa € MOAXOISIIIO pud pud be3scepuduu wpudrose

IIOJI3BAHCTO Ha IJ_IpI/I(bTOBI/I

cemeiicTBa ¢ GoraT W300p Ha Times New Roman Arial

BapHaHTH.
C - :

Pell - cTanAaptio b~ | B o doni Hebar

NPOCTpaHEHUTE HIPUPTOBE B

nakeTuTe Ha Microsoft B paznmen

cepucuu ca: TimesNew Roman, Centyri Helvetica
Palatino Linotype, Georgia u
Century. .

Ilpy HecepupHUTE CBHIIO Ceorgla Ta homa

uma Oorar u30op, Karo Haii-
nonynspau ca: Akrobat, Arial,
Franklin, Helen. ITpu u360pa Ha mpudToBo cemMelcTBO € BaXXHO J1a Ob/ie mo0paH TakbB KOWTO HMa
M3IMCBaHE KaKTO Ha JIATUHHIIA, TaKa U HA KUPHIIUIIA.

ITo nmpaBmI0 Mpe3eHTalUUTE HE ChIbPIKAT MHOTO TEKCT U IO Ta3H MPUYMHA HSIMA KOHKPETHU
MPENopbKH OTHOCHO yroTpebara Ha cepudHu umm 6escepuduu mpudrose. Bornpeku ToBa e 100pe
1a ce 3Hae, ye cepudHuTe mpudTOBE MPUTEKABAT [10-100pa YETUMOCT IIPU HO-TOJIIM 00EM OT TEKCT
Y TI0 Ta3W MPUYMHA Ca MPEINOYNTAHU PU U3TOTBSIHETO HA CTATHH U JIOKJIA M.

- 3arjaBusTa Ha CIalIOBETE € JOMYCTHUMO Jia ObAaT U3MUCAaHU CaMo C IJIaBHU OYKBH, KaTo IIeNTa €
Jla IPUBIIMYAT BHUMaHUETO Ha 3puTess. [Ipenopruntento e ga 6paar ,,bold” u 1a 6B1aT B OTKpOUMH
I[BETOBE.

3a onmcarenHaTa 4acT € BaXKHO Ja ce noadepe mpudt ¢ qodpa yetumocT. Ts ce mogoOpsBa u
oT oopMsHe Ha OTIEeNHU ab3aly, MOApPaBHABAHE HA TEKCTA, 10OPO MEXIY PEJOBO PA3CTOSHUE U
rojieMrHa Ha OykBara. [Ipemoppumtenno mpudra na e ,,normal” wim “regular’. 3a mosiCHEHUS UK
TEKCT B CKOOM € Jo0pe na ce u3non3sa mpudrt ,,Italic”.

5. Iloooop na uzobparcenusn

N300pakeHusTa, ca BXKEH €JIEMEHT OT BCSKA MPE3eHTalus, Thii KATO UMaT COCOOHOCTTA /1a
OKa3BaT CUJIHO €MOIMOHAJHO U IMCUXOJIOTUYECKO Bb3JecTBHE BbpXY 3puteis. [lo Ta3u npuuuna e
Ba)XHO T€ Jla ObJIaT MPABUIIHO CEIEKTUPAHU, HE3aBHCUMO JAJIU Ca 3aCHETH CIICIIUAITHO 3a LEeNITa WIN
ca U3MOJ3BaHU FOTOBU U300paKEHUSI.
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OcHnosnu npaguna npu noooop na uzoopasxcenusn: Pesomonus 3a ekpan: 96-72 dpi, Pazmep
3a MmonuTop - 1920x1080 dpi, LiBeren npodun - RGB, sRGB. IIpu nogdopa Ha kagpute € BaXHO 1
ce cp0III0/1aBa, Te J1a ca ¢ J00BbP KOHTPACT, IPKOCT U IIBETEH .

CaiitoBe ¢ wu300paxkeHHs 3a CBOOOJHO  MOJ3BaHE: https://www.pexels.com/,
https://pixabay.com/, https://unsplash.com/, https://www.freeimages.com/

[Monynsipan  caiitoBe  3a  aboHameHTa  mpojaxoa:  https://www.shutterstock.com,
https://www.stock.adobe.com, https://www.dreamstime.com, https://ru.depositphotos.com

[Tpu ynotpeba Ha U300paskeHUs OT CalTOBE 32 CBOOOIHO IMOJI3BAHE € BAKHO J1a C€ M3I0J3BAT
camo KaJpH, YUUTO aBTOPH ca JaJIM ChIlacHe 3a yrnorpeda cho0pa3Ho LeTUTe Ha IPOEKTa.

6. I'paghuku, nukmozpamu u ouazpamu

W3non3BaneTo Ha TO3U TUI M300paXeHUS MMa HIMPOKO MPHIOKEHUE B MPE3EHTAIIHOHHUTE
TEXHUKU U € MHOTO Pa3NpOCTPaHEH HAuMH 32 BU3YalTHO MPEJCTaBsiHEe HAa HHpopManus. BaxHo e 1a
ce MoJ3BaT rpauku ¢ SICHO U TOBOPUMO ChIbpKAHHE.

[Momynsipan mpusoxeHus 3a rotoBu rpaduku ca: Microsoft office powerpoint u Excel

Codrtyep 3a cp3gaBaHe Ha rpaduku U auarpamu, karo BektopHa rpaduka ca: Corel Draw;
Adobe illustrator.

7. Iloooop na uyeemoese:

Ilpu uzbopa na yeemnu naiumpu e 6ax3cHo 0a ce cvLONV0aA6am cleoOHume nPasula:

1. IIBeToBete TpsiOBa na ca choOpa3eHU C TeMaTUKaTa Ha MPE3CHTAIUATAa U eMOIIMOHATHOTO
BHYIIICHHE, KOETO T€ NpuaaBar. Taka HampuMmep ako ce MPEJCTaBs TeMa CBbp3aHa C arpapHara
WHIYCTpHS HE € MOAXOJIAIIO J1a ce MOI3BaT LIBETHU MPEANIOKEHUs B po3oBaTa rama. KadsBus 1sst
HE € OIX0/41] 32 (JOH Ha TeMHU Kacaelly 3/IpaBeona3BaHe U T.H.

2. CpueTaHuETO MEXIY
1BETOBEeTE Ja OBAe ChOOpa3eHo ¢ Tonnu/cTyaAeHu
MpaBmUJIaTa, KOUTO ca MOKa3aHH B CXeMa
Ne2, a WMEHHO: CchUETaHHE MEXKIY ' r '
TOIUIM W CTYACHH, SIPKH M TACTENHH,

OCHOBHH M aKIICHTHU IIBETOBC. ﬂpKM/naCTeﬂHM

3. Ipemnoxenuss 3a no0Opu
I[BETOBU CHUCTAHUS MOraT Ja Obaar ' ' ' '
MOYEPIICHH OT MPUIIOKEHHS, KOUTO ca
crenuanu3upaHd B Ta3u oOjact, a
umenno: Color Palette Generator, OCHOBHW 1 aKLIeHTHU LiBeToBe
ColorBox by Lyft Design, Adobe
Color, ColorSpace, Scheme Color, L . . .
Contrast Checker

8. Ovem u 3anvneane na eOun cnaiio:

CrienMajrCcTUTE 10 MPE3SHTAIMOHHN TeXHUKH IPEITOPhYBAT ChIBPKAHUETO HA €JIMH CIIAi 1a
BKJIIOYA caMo eHa TeMa. BakHo ycioBue 3a n1o0pa mpe3eHTalus € TS 1a He ObJe mpeToBapeHa ¢
MHOTO M3ymiIHa uHopmarus u obem. Beeku criaiig € HE0OX0UMO /1a UMa ChOTHOIIIEHUE MEXKITY
TeKcT, Tpaduka U u3oOpakeHue. V3MBIHEHHWETO Ha CIEIHHUTE YCIOBUS Ca MPEANOCTaBKa 3a
ch3aBaHe Ha J00pa rpaduyHa BU3MS HA MPE3EHTALUATA!

1. banancupana KOMITO3UIIKs, ChUETABAIlA XAPMOHUYHH IIBETOBE U TEKCT C ONTHUMAJICH 00eM
1 100pa 4YeTUMOCT.

2. be3 cTpax oT mpa3Hu npocTpaHcTBa B eAnH crnaiin! He e He06X0IMMO BCSKO MPOCTPAHCTBO
na ObJie 3aIbJIHEHO OT TEKCT M n300pakeHus. [loOpaTa BU3Ms 1aBa BH3MOKHOCT Ha WH(POpMAIIHATA
na ,,auma‘

3. CTuioBa MJIEHTHYHOCT Ha OTJEIHHUTE ClIaiiJjoBe, M3pa3eHa B MOBTapsIIM ce IpaduyHU
eJIEMEeHTH, T0A00p Ha MPU(PTOBE U LIBETOBE.

9. Tpuxoee u xumpunu npu U320MeEAHEMO HA NPE3CHMAaAUUA

AnanTupaHe Ha TOTOBH TEMIUICHTH KbM H30paHusi oT Bac ctun kato m100aBsITe MOAXOASIN
rpauvHN eIeMeHTH, (DOHOBE MIIM HOBH aKIIEHTH

[TocraBstiiTe OCHOBHHSI TEKCT Ha CBETHI ()OH, a 3a 3arjiaBHUS MOJI3BATEe aKIICHTHU I[BETOBE.
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SAKVIIOYEHUE

I'padmyen BuI Ha Tpe3eHTAIMATA UTpAe pelraBaiia pois 3a HeiiHarta e(hEeKTUBHOCT MOpaan
HAKOJIKO Ba>XHHU MPHUYNHHA:

1. I'pabBa BHMMaHWeTO: Bu3yanHuTe eleMEHTH MPHUBIMYAT M 3aJbp)KaT BHUMAHHETO Ha
spurensi. Enqna mo0pe mpoekTupaHa Npe3eHTalus ¢ NpUBIIEKaresHa rpaduka MoXe Ja 3aBiajiee
myOJIMKaTa OT CaMOTO Ha4ajo U TS OCTaHEe aHTaKUPaHa Mpe3 ISUI0TO BpeMe.

2. IMogoOpsiBa pa3zdoupaneto: CioxHara nHGoOpMAIHs MOXKe a ObJie OMPOCTEHA U HalpaBeHa
no-pa3oupaema upe3 Buszyanusanuu. Juarpamu, rpaduku, naorpapuku u u300pakeHus: momarar
3a M300pa3sBaHETO Ha IJAHHU M KOHIICTII[H, KOSTO T'H IIPaBH MO-JECHU 3a pa30rpaHe 1 3allOMHSIHE.

3. [NomoOpsiBa BB3MpHEMaHETO: Xopara ca MO-CKJIOHHH Jia 3allOMHAT WH(POPMAIUs, KOSTO €
MpelcTaBeHa BU3yalHo. [IpoydBaHMsATa MOKA3BaT, Y€ BH3YATHHUTE CIEMEHTH MOTaT Ja MOmo0pST
YYEHETO, Thil KATO CE aCUMIITUPAT U 3alIOMHST MO-JIECHO OTKOJIKOTO TEKCT.

4. Cp3naBa mo-BUCOK npodecuonaneH uMumk: IIpesenranus ¢ 100sp BusyajeH U rpaduieH
JM3aiH IeMOHCTpHpa MPOPECUOHATM3bM U BHUMAaHUE KbM JieTaiiia. Moxke Jla MOBHILHU IOBEPUETO U
JIa HaIlPaBH MOCIAHUETO IO0-yOCSTUTEIHO.

5. Ilonabpka Opanna: M3mnon3Bane Ha 1BETOBE, MIPU(PTOBE U JIOTA BbB BalllaTa MPE3CHTAIUS
MOKE J1a 3aCHJTM UICHTUYHOCTTA Ha Balllara Mapka. BusyanHo npencTaBsHe oTpa3siBa CTaHIAPTHTE U
[IEHHOCTHUTE Ha BalllaTa OpraHu3aIys.

6. YiecHsiBa KOMyHUKaIMsATa: BusyanHuTe cpeicTBa Morar Jia peoioiiesT €3MKOBUTE Oapuepu
U KYJITYPHHUTE Pa3iiuuusi, IPABEHKH BAIIETO MOCIAHKE MO-pa3dupacMo 3a BCUYKU. Te Morar ChIo
TaKa a OIMpoCTAT KOMYHHUKallUATA Ha a6CTpaKTHI/I NN TEXHUYCCKU KOHICIIIUHN.

B 00o0mienue, 1o0pusT Bu3yasieH M rpaduyueH BHHINEH BUJ Ha €IHA IPE3CHTAIMs HE CaMo
nosoOpsiBa HelHaTa eCTETHMYECKa MPHUBJICKATEIIHOCT, HO M 3HAYUTEIHO IMOJ00psiBa HEHaTa
e(EKTHUBHOCT, KaTO NPaBU ChIbPKAHUETO IMO-aHTAKUPAIIO, Pa30MPAEMO 1 3aIIOMHSIIIO CE.
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BBBEJIEHUE

HaGmrofnenneTo BbpXy NpeANoYMTaHUATa Ha XOpaTa MOKa3BaT, 4e Te YeCTO Ce CBbP3BAT OCBEH
C BIMSHHUETO Ha MOJaTa, KyJITYpHHTE HATPYIBaHHs, MOPOJCHH OT Cpelata M C MHIUBUIYaTHO-
JMYHOCTHUTE PA3INyus, IPUCHILY 32 BCKH UHAUBUA. CBBCEM PE30HHO CE 3apaXa BBIIPOCHT — AKO
XopaTa ¢ €JHAKBU TEMIIEPAMEHTH, Be4€ JOKa3aHO, XapecBaT HE CaMO CXO/IHU, HO YECTO €HHU U ChIIU
CTHUJIOBE MY3HKa M JIOPY KOHKPETHU U3IIBJIIHUTENIN U MIECHU — Jalli € ChILIOTO U C MPEeANOYUTAHUATA
UM KbM WHTEPUOPHHUTE CTUJIOBE (M U3IMOJI3BAHHUTE B TSAX MaTepHAIIU U IIBETOBE)?

CobIecTByBaT peiuiia MU3CleABaHUs, CBbP3aHH C YOBEIIKHUS TEMIIEPaMEHT U T€ HU HacoyBaT
KbM IICHUXOJIOTHATA Ha Au3aiiHa. Ho Ha To3m eram Temara, 3aHMMaBalla C€ C BPB3KUTE MEXKIY
pa3IMYHUTE YOBEHIKM TEMIIEPAMEHTH M TEXHHUTE MPEINOYUTAaHUs KbM MHTEPUOPHUTE CTUJIOBE C€
OKa3Ba HeW3clie[BaHa U JIIOOOMHUTHA. JIOKOJIKO TeMIEpaMEHTUTE Ch3JaBaT JUPEKTHU BPB3KU KbM
3peNuTe HU MPEIINOYUTAaHUS U JIOKOJIKO BKYCHT HU KbM MHTEPHOPEH AW3aiiH € Helo NpuaoOouTo U
3ayueHo? Ako ce npueme 3a (akT, 4e BCUUYKH YTBbPACHU MHTEPUOPHU CTUJIIOBE UMAT OJIaroTBOPHO
BJIMSIHAE BBPXY YOBEIIKAaTa ICUXMKA, BB3MOXKHO JIM € Mpeo0iaiaBailoTo B HAC J1a HU HacO4YBa KbM
ompenaeneH ctui wiu ctuioBe? Ilpu ycnoBue, 4e yTBbPJACHUTE WHTEPUOPHU CTHIIOBE HM3IOJ3BAT
Habopu OT MaTepHaly U LIBETOBE, IIe OTKPUEM JIM Bpb3Ka MEXAy TeMIIEpaMeHTa Ha MOTpeOuTeNs u
HETOBUTE JKEJaHUs?

Ilenta Ha HACTOSILIOTO M3CIEIBAHETO Ca Ja MPEUIOKH HAUWH 32 M3CIIEBAaHE HAa BPB3KUTE
MEXy TPEANOYNTAHUATA B HHTEPUOPHUS TN3aifH U TEMIIEPAMEHTHTE Ha XOpara.

EBeHTyamHu NpuIoKeHUs U IPUHOCH OT U3CIIEBAHETO ca:

* YnecHeHue B Ch37aBaHETO Ha OlaronpusaTHA IW3aiiH cpesa 3a Jela U MIIAJeKu, choOpa3eHa
C UHIMBHIyaJHUTE UM TeMIepaMeHTH; (/leTcka uinm miajexka cras)

* [Ipunocu B cdepara Ha 00pa30BaHHUETO, OUYEPTABAIIN OCOOCHOCTH HAa MHTEPHOPA, BIUSICIIN
OnarompuATHO Ha BCHYKM TumoBe TemrepaMeHTH; (KoHkpeTHHM npenopbku 3a Ju3ailH Ha
YUIIHMIIHATA CPE/Ia)

" JloknaasT € IpejCcTaBeH Ha CTyAeHTCKaTa HaydHa cecus Ha AU® na 15.05.2024 r. ¢ OpUrHHAIHO 3arjiaBue Ha
opmrapckn  esuk:  W3CJIEJIBAHE HA BPB3KUTE MEXIY TEMIIEPAMEHTA HA XOPATA WU
MMPEJIIOYUTAHUATA UM KbM UHTEPUOPEH CTUJI

-60 -


mailto:doichinov@uni-ruse.bg

PROCEEDINGS OF UNIVERSITY OF RUSE - 2024, volume 63, book 1.2.
N3J0XKXEHUE

3a ga ce mpocledsT W HM3CIeNBaT BPB3KUTE MEXKAY TeMIIepaMeHTa Ha Xopara M TEXHUTE
MPEIIMOYUTAHUSI KbM HHTEPHOPEH CTUJI € HEOOXOAMMO Ja ObJaT U3MOI3BAaHU TECTOBE 32 ONPEICIISTHE
Ha TeMIIEpaMEHTa Ha MOTPEOUTENUTE U TECT/TECTOBE 3a ONpeAelisiHe HAa CHEHU(PUUYHUTE CTUIIOBU
MpEeANOYUTAHUSI.

Ome o1 1BJI00KA JPEBHOCT XOpara ca ce OMUTBAIN J1a OOSICHAT U CUCTEMATU3HUPAT PA3IMUHUTE
TUIIOBE TOBeAICHUE Ha Xopara. Kato Hali-nomyssipHa U OCHOBOIIOJIArallaTa 3a u3cjieoBaTelIuTe Ha
YOBEILIKUAT TEMIIEPAMEHT MOJXKE /1a CE OIPEENIN TEOPUATA Ha XUIIOKPAT, CIOPEN KOATO CE€ I€TIUM Ha
CaHTBUHUIIM, XOJIEPULIM, MEJNAHXOIMLUM U (uermaruid. ChbBpEeMEHHHM H3CIIEA0BATENM Karo XaHc
AM3eHK YyCHBBPIICHCTBAT TIO3HAHUETO 32 YOBELIKUTE TEMIIEPAMEHTH, (POPMYIHPANKU JIBE OCHOBHH
IpyINu M0Ka3aTean: HEBPOTU3bM — €MOLMOHAIHA CTAOMIIHOCT U UHTPOBEPTHOCT — €KCTPOBEPTHOCT,
KOWTO OTIPEICNIAT YeTUPUTE TUIIa TeMrepamenT (¢ur. 1).

HeBpoTu3sbM
A
MenaHxonuk Xonepuk
NUHTpOBepTHOCT ExcTpoBepTHOCT
< >
PnermaTtuk CaHrBuMHUK
\ 4

EmouunoHanHa crabunHocr

@wur. 1. Yetnpute TUIA TEMIIEpaMeHT, (OpMUpaHU Ha Oa3ara Ha MPECHYAHETO HA OCUTE
HEBPOTHU3BM — EMOIMOHAIHA CTAOMIIHOCT U MHTPOBEPTHOCT — EKCTPOBEPTHOCT.

Ponenust npe3 1916 r. B I'epmanus Xanc AlizeHk (¢ur. 2) e ncuxosor-u3ciaenoBarell, KOMTo
3aBbPILIBA IOKTOPCKATa CH CTETIEH B YHUBEpcUTeTa B JIOHAOH, KbJIETO MTO-KBCHO U MPENojana, a ChII0
Taka U pabOTH KaTo JUPEKTOp Ha Kareapara mo rncuxonorus Ha MuctutyTta no Ilcuxuarpus KpM
,berpiaxem Paitan Xocnuran®. Xanc AW3eHK NUIIIE 10 CMBPTTA CU U ocTaBs 75 kuuru u 700 cratuwy,
KOMTO I'0 IPEBPBIIAT B HAN-INIONOBUTHST ITUCATEN B IICUXOJIOTUATA.

®ur. 2. Xanc An3eHK
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OcBeH TecToBeTE Ha AM3EHK 3a ONpPEeITHE HAa TEMIIEPAMEHTA, OT U3KJIFOUUTEIHA BAXKHOCT 32
MPOBEXKIAHE HA W3CIEABAHETO Ie ObJAe Momdopa Ha YTBBPACHU UHTEPUOPHU CTHIIOBE, KOUTO IIIE
MOCTY’KaT 3a Ch3/laBaHE HA TECT 3a CTUJIOBH IPEANOYMTAHMs. 3ajlayara € W3KIIOYMTEIIHO CIIOXKHA,
3a110TO C’bIJ_IeCTBYBaT I/IHTepI/IOPHI/I CTHUJIOBC, KOUTO BBHB BI/I3yaJIHO OTHOIICHHUEC CC HaMI/IpaT MHOT'O
OJTM3KO €IIMH JI0 JIPYT, HO CHEIUAIUCTUTE T ONpenessaT Karo paznudyHu. Kato mpumep 3a TakaBa
rpymna mMorar jaa ce nocouart [llane u Pycrukanen crui, mokasanu Ha ¢ur. 3.

@wr. 3. IIpumepu 3a crun lane (Shale) (BisiBo) u Pycrukanen crun (Rustic) (BascHO)
CIIOpE/I CTICIUAIM3UPAHU CATOBE B 00JIACTTAa HA MHTEPUOPA.

[logo6na e u curyanusita u ¢ aBorkara cruioBe [llabu Hluk (Shabby Shic) u Buntmmx
(Vintage). [To Ta3u npuumHa, KOraTo cTaBa BHIIPOC 33 CTHJIOBE B HHTEPHUOPA C€ KOMEHTHPAT M0-CKOPO
Pa3IMYHH CTHJIOBH HAIPABIICHUS, OTKOJIKOTO KOHKPETHHU CTHIIOBE.

Brorpeku onucanure no-rope npoOieMu 1 Heya00CTBa, 3a HYKIUTE Ha IPOeKTa MoraT Aa Obaar
nof0paHy Tpyna CTHIIOBE, KOUTO (PUTypHUpaT B CHUCHKA MO-10Jy U Ca JOKa3aHU BbB BPEMETO Karo
XapaKTEePHU U OTIIMYUTEIIHH.

e Kiracuuecku / Traditional, Classic

e @pencku nposunuuaiex / French Provincial
e boxemcku/ Bohemian, BOHO

e Monepen/ Modern, Urban modern

e CkannunaBcku / Scandinavian

e Munumain / Minimalism

e 3en/ZEN

e CnBpemenen / Contemporary

e Uunycrpuanen / Industial

e Pycruxkanen / Rustic

e [Ila6u IlIuk / Shabby Shic

e Kpaiibpexen / Coastal

e Perpo moaepuuswsM / Mid Century Modern
o Xomusyacku omsacek / Hollywood Glam

e Aprt [lexo / Art Deco

e Exuekruka / Eclectic

e Ilon Apt/ Pop Art
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3a u3CneABaHETO Ha BPB3KUTE MEXAYy TEMIIEPAMEHT U MPEANOYUTAHUS B HHTEpUOpA €
HE0OX0oIuMO Ja ObJaT CHhOMPaHU M CPABHABAHU PE3YJITATH OT XOPa B PA3JIMYHU Bb3PACTOBH IPYIH U
OT pazNU4YHU OOIIECTBEHM IMPOCIONWKH, 3a Ja HMa IMPEACTaBUTEIHOCT Ha TMPOYYBAHETO U
JIOCTOBEPHOCT Ha IOJIyYEHUTE PE3YJITATH.

3AKVIIOYEHUE

J[t0O0ONMUTCTBOTO OT H3CIEABAHETO € TMOPOJACHO OT MPEANOJIOKEHUETO, Y€ CXOIHUTE
TEMIIEPaMEHTH UMaT CXOIHU MPEANOYUTAHUS KbM CTUIIOBETE B MHTEpPHOpA. TBBpC € Bb3MOXKHO Ja
MMa TaKuBa 3aKOHOMEPHOCTH, HO € Bb3MOXXHO M3CJIC/IBAHETO J1a YCTAaHOBH, Y€ Bph3KaTra HAa TPyHu
X0pa ¥ BKYChT UM 32 JU3alH U HHTEPUOP € TIOBEUE BHIIPOC HA MAHTAJIUTET, HAITMOHATHOCT M KYJITypa
OTKOJIKOTO Ha TEMIEPAMEHT. Bb3MOXHO € ChIII0 U3CIIE/IBAHUATA B PA3TUYHUTE Bb3PACTOBU IPyNH (OT
18 . mo 75 1) ma mgamar W pas3au4HH PEe3yATaTH, MOPaad pa3IMYHUs Mamad Ha To0aau3anusiTa,
MEIUWHOTO BIIMSHUE W MYJITHUHAIIMOHAIHATA TBHPIOBUS B PA3JIMUHUTE JE€KAJAU U TOKOJICHUS.
OTroBopu Ha T€31 BBIIPOCH TEITBPBA III€ CE THPCHT.
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Abstract: The paper reviews Basic rules of composition are examined, which affect the work of the photographer,
but also the work of the posing model. Knowing these rules adds value to the image and is a key element that will make
the viewer perceive the message or objects in the way the photographer intended.

Keywords: perception, composition, photography, symmetry, direction of light, leading lines, positioning, posing.

BBBEJIEHME

dororpaduTe M3MOJI3BAT MpaBUIaTa HA KOMIIO3HMIIMATA B3ETH HATOTOBO OT XYJIOKHHUIIUTE.
XyIOXXKHUIMTE B TIPOIleca Ha CBOSITa padOTa YCTAaHOBUIIM, Y€ KaTO PUCYBAT €HH W CHIIH HEIlla, HMa
3HAaYeHUE KbJIC Ha TUTATHOTO Ca PA3IOJIOKEHH 00EKTHUTE. B 3aBUCUMOCT OT MO3UIUATA U CHYETAHUETO
Ha €JJAMEHTHUTE, HIKOW KapTUHU CE IPUEMAITH 10-100pe OT myOimKara, Ipyry mo-37e.

Taka TOCTEIeHHO Ce JIOCTHTa JI0 PeAuila KOMITO3MIIMOHHYU TPaBHIIa, KOUTO MOTAT Jia ObJaT
Cla3BaHM, MOTaT Ja ObJIaT U HApYyIIaBaHH, HO € J0Ope Ja ¢ 3HASIT, 3al[0TO CH JIMYH KOTraTo Ce MO3HaBa
MPaBUJIOTO M IEJIEHACOYEHO Ce HapymaBa W Kora mpocto He ce 3Hae. C mombopa Ha
KOMITO3UIITMOHHOTO PEIICHUE 32 CHUMKATa, TPOBa Ha MbPBO MSCTO Jla CE MPHBJICYC BHUMAHHETO Ha
3pHUTENS M BTOPO, J1a CE HAIIPaBU OIUT TO JIa CE 3aras3y.

Ilenta Ha HacTOSIIUS JOKJIAJ € Ja MPEICTAaBH OCHOBHHU EJIEMEHTH IMPH H3TPaKIaHETO Ha
BH3yaJTHa KOMITO3HUIIUS, KOUTO BB3/ICHCTBAT HAli-CUJTHO HAa YOBEIIKOTO BB3MPHUSTHE.

[lle ObIaT pa3rienaHu TEXHUKH 332 KOMITO3HUIMS BB (poTOrpadusiTa, KaTo 1e ce KOMEHTUpA
KaK BCSKa OT TAX IOMara jJa ce OpraHW3upa HadWHA, 10 KOWTO EJIEMEHTHTE ca IMOJAPEACHH B
M300paKeHUSATA, ¥ B PE3YJITAaT Ha TOBA MO3BOJISBA JIa PHKOBOJMM OKOTO Ha 3PHUTEINS U3 KaJbpa.

N3O0 KEHUE
3J1aTHO ceuyeHue

3a XapMOHMYHOTO M3JIbYBAaHE HA €AMH KaJIbp JONPHHACS ,,[IPABUIIOTO 3a 37aTHOTO CeueHHe .
31MaTHOTO CEYEHHUE Ce MPEJICTaBs KaTo CIUpaia, KOsSTO ce ONpeNessi C IIOMOIITa Ha Cepusl KBapaTH
U JIbT'U, 00pa3yBallly T.H. 3JIaTHU IPABOBI'BJIHUIM (¢ur.1).

[To3Hato € omie ot BpeMeTo Ha PeHecaHca, M3MOA3BaHO € OT BEJIUMKHU XYJA0KHHIU, KOUTO Ype3
HEro BHACSUIM XapMOHHs B KapTuHuTe cu. Korato 4oBek riena eHa KapTMHa WM CHUMKa UMa
HSIKOJIKO TOYKH KOWTO TIPUBJIMYAT BHUMAHHUETO BBPXY ceOe CH — MO-U3BECTHH KaTO 3PHUTEIHHU
1eHTpose. B o6mus ciyyaif ca 4 1 ca pasnosioskeHu Ha pascrostHue 3/8 u 5/8 ot kpaurara.

8 JlokmaawT € IpejAcTaBeH Ha CTyAeHTCKaTa HaydHa cecus Ha A® ma 15.05.2024 r. ¢ OpUrHHAIHO 3arjiaBue Ha
6parapcku esuk: BB3ITPUSATUE HA KOMITO3UIIUATA BEB ®OTOT'PADUATA
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Omie ToraBa aBTOpUTE BUIEIN HSKAKBA XapMOHHUS B T€3M MPOIOPLUU U YECTO MOCTPOSBAIH
KapTUHUTE CH TIOJYHHSBAMKU ce Ha ToBa mpaBmio. C BpeMeTO MpPUIAOOMIO CTaTyT Ha 3aKOH B
U3KyCTBaTa.

/

@ur. 1. Cniupaiia, nocTpoeHa Ha MPUHIUNA Ha 31TaTHOTO CEYEHUE

IIpaBuJio HA TPeTHHUTE

Axo ce pa3zenu Kaabpa Ha TPU PaBHU YacTH 110 XOPH30HTANA U 110 BEPTUKANA, TaM KBJIETO Ce
IpecuyaT Te3U JIMHUM, TaM C€ HaMupaT BU3yaJlHO cuiIHUTE Touku (Pur.2). Tam 6u cienBaino aa ce
pa3IoyioKaT CIOKETHO BAXKHUTE EJIEMEHTH, TE3H BBPXY KOMTO HCKaMe Ja akieHTHpame. Jpyro
OCHOBHO ITPAaBUJIO, CBBP3aHO C KOMIIO3UIMATA €, Ye OCHOBHHUTE €JIEMEHTH B CIO)KeTa He OuBa Ja
onupar uiu Ja ObJaT mpeps3BaHd OT CTPAaHWYHMTE TPaHUIM Ha Kaabpa. He e noOpe u na omupar
enuH B Apyr. OKOJI0 OCHOBHHUTE 0OEKTH TPsOBa Jja MMa U3BECTHO MPOCTPAHCTBO.

@wr. 2. BusyanHo CHIIHHTE TOYKH ITPH U3ION3BaHe Ha ,,I[paBMIIOTO Ha TpeTHHUTE

Cumerpus

Korato oCHOBHMST eJIeMEeHT € caMO eIMH U 0cO0EHO aKo € Ha paBeH (OH, € PeaHO Toil 1a Obae
pas3MoIoKEeH B cpeiaTa Ha Kaabpa (LeHTpajHa KOMITO3MIIKA). 3all0TO, aKo € MOCTaBeH B JISIBO WM
JSICHO, I1I€ c€ MOJIy4n JucOananc U 0OEKThp BU3YallHO IIl€ HATEXXU OT elHaTa cTpaHa. EcTtecTBeHoO,
4e TOBa MPaBUJIO TPsiOBa J1a ObJie UTHOPUPAHO B CIIy4anuTe, KOraTo c€ ThbPCU AUHAMUKA Ha KaJbpa.

IToBTOpSieMHU ejieMEeHTH

[ToBTapsiemMuTe eneMeHTH B Kaabpa Ch3/aBaT yCcellaHe 3a PUThM B KoMmo3unusra. Te morat
na OBAAT MO-TIOAPEACHH WU TO-Pa3XBBPJISIHA, HO B IMOBEYETO CIydyad Ce MpueMaTr aodpe ot
3pUTEINNTE.
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H3060p Ha riieqHa TOYKA

@DOKYCHOTO pAa3CTOSHHWE MPOMEHS MEepCHEKTHUBATa, 3a TOBAa PA3IMYHUTE OOCKTUBU HMAaT
pa3nu4HoO mpenHasHadeHue. S0 MM ce Hapuya ,,HOpMaJeH, Thi KaTo € Hal-OJU3bK J0 YOBEIIKOTO
3penue. [Tog 50 MM ca MIUPOKOBI'BIHUTE OOEKTUBH, KOUTO Ca MOAXOIAIIM 3a MEH3aXHU WIN 32
CHUMKH Ha TOJIEMH AapXHTEKTypHU Crpajd, Th KaTO MMaT MO-IIMPOK oOxBar. TbHil KaTo Te
M3KPUBSBAT IMEPCIICKTUBATA U MPABIT TOBA, KOETO € Ha MPEJICH TUIaH Ja U3TJIeK1a MHOTO TIO-TOJISIMO
B CpPaBHEHHUE C TOBA, KOETO OCTaBa Ha 3a/ICH IJIaH HE ca MOJAXO/IAIIH 3a mopTtpeTu. Koraro cHumare ¢
IUPOKOBI'BJICH O0EKTHB, OOMKHOBEHO TPpsIOBa /1a c€ MpUOIMKHUTE 10 00CKTa Ha MpEJIeH IIJIaH, 3a J1a
ObJie TOCTATHYHO TOJISIM B KaJbpa, OPAJAH KOETO OTAAJICYCHUTE O0CKTH M3TJICKIAT CPABHUTEIIHO
no-mManku. Pasnukara B oueBHIHATa NMEPCIIEKTUBA € BCHITHOCT PE3YJITaT OT TOBA KOJKO Jalied ce

HaMHpaTe OT BallIus OOEKT.
200mm, O e
105mm |

@wur. 3. BuzyanHo mpecTaBsHe Ha Bph3KkaTa Mex 1y (OKYCHO pa3CTOSHUE M 3PUTEIICH BI'bII.

@DOKYyCHOTO pa3CTOsHHE Ha OOEKTHMBA OMpefeNs OBE XapaKTePUCTUKH — YBEIMYEHUE U
3puTeNieH broil. [Ipu mo-roisiMo (OKyCHO pa3cTosiHue 00SKTHTE Ha MPEACH U 3aJieH (POH YecTo e
U3IJIeXIaT M0-0111M30 equH A0 apyr. Thit kaTo 00eKTUTe Ha Mpe/ieH U 3a/ieH (OH ca Ha 3HAUUTEIHO
pascrosiHHe OT (hoToamapara, TEXHUTE OTHOCUTEIIHU pa3MepH B KpallHOTO m300pakeHue 1me Obaar
M0-0JTM3KHU JI0 peaTHuTe.

"3puTeseH I’ ONMMCBA KOJIKO OT CIICHATa mpea goroamapara e 0b1e YI0BeHa OT CeH30pa
Ha (oToamapara. ToBa e BriaoBara rolieMHHAa Ha CIl€HaTa, YJIOBEHa Ha CEH30pa, HM3MepeHa
JIMarOHaJHO.

YecTo CHUMKHUTE Ce 3aCHEMAT OT HUBOTO Ha OYMTE, HO UMa MO-KPEaTHUBHU TJIEIHHU TOUYKH, aKO
MO3UIMOHMpaTe poToanapara no-HUCKO UIIH MO-BUCOKO.

Boaemm smHuMu

N3non3Banero Ha U3NYECKUTE JIMHUU KaTO KOMIO3UIIMOHHU €JIEMEHTH, KOWTO Ja ,,BOIAT™
OKOTO Ipe3 clieHaTa KbM (POKyCHaTa TOYKa, € Moke Ou Hal-e()eKTUBHUST HAUMH 3a BKJIIOUBAaHE Ha
BOJCIIM JIMHUU B HM300pakeHUEeTo. BaxHO € na ce oOMuCIM Mmocokara, B KOSTO ,.Ce IBUXKAT
muHunTe. CONMKaBalUTe ce JIMHUM ca e(peKTUBEH MHCTPYMEHT 3a Ipe/laBaHe Ha pa3CTOsHUE U
Manrad. Xopu30HTATHUTE JTUHUH AyOIUpaT XOPU30HTA U Taka MOTaT Ja UMaT YCIOKOsBaIl eeKT,
JIOKaTO BEPTUKAJIHUTE JTUHUHM MOTAT Jla Ch3/1ajaT HanpexxeHue. JlnaroHamHuTe JUHUH, B UCATHUS
Cliyyall OT JIOJIHMS JISIB 0 TOPHHUSA JI€CE€H BI'bJ, IMPEHAcsIT OKOTO Mpe3 ClLIeHara, 3alloTO TOBa
ChOTBETCTBA Ha OOMUaliHaTa MOCOKA HAa YETEHE B MTOBEYETO 3alaJHU KYJITYpPH.

Jlnaronaau

Axo XOPU3OHTAJTHUTE JIMHHUM B KaJdbpa HOCAT YCCIIAHCTO 3a CHOKOfICTBI/IC, JICKOTa Hu
PaBHOBCCUC, TO HAYYIICHUTC JIMHUHW U JUATOHAJIMTC BHACAT APpaMaTU3bM U HAIIPCIKCHUC. Mozxem npu
CHUMAaHC J1a HAKJIOHUM KaM€paTa B JIIBO WJIH JACHO, 3a 1a IIOCTUTHEM IMO-AUHAMHWYHA KOMITO3UIIU.
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Pamkupane

Koraro caumame, Moske JJa TOMHCIMM KaK Ja MMO3UIMOHNpaMe 00eKTa B paMka. M3non3BaneTo
Ha BpaTa WU Ipo3opel € J00bp u300p, Thil KaTo TOBa 00pa3yBa €CTECTBEHA paMKa M Iomara Jia ce
¢dokycupa BHUMaHUETO BbPXY CLIEHATa BBTPE.

IMo3upane. PaGora ¢ mogea

[TocTosiHHUTE yKa3aHUS U HACOUBAHETO Ca MHOT'O Ba)KHA YacT OT Pa3lojiaraHeTo MOJIEINTE, B
CTpeMeXka CH TH KapaMe J1a U3IJekaaT 100pe Ha cHUMKaTa. HaunHbT, 10 KONTO Ka3BaMe Kak Jia ce
JBUKAT, UM TIOMara Jia mocTuraT mo-go0pa mos3a Ha TSAJIOTO U JKEIaHOTO 3a CIOJKETa HU3paKEHHeE.
HacouBaHeTo € OCHOBHUS HAYHH Jla C€ U3BJIeUE HA-Xy0aBOTO OT MO3UPALIUTE, TOPU OT T€3U, KOUTO
ce MpUTECHBAT OT doToanapara.

OI'JIEJAJIO. Korarouckame /1a ce pa3nojioxKu IJiaBaTa WM TSI0TO Ha MOJIeNIa MO ONpe/IesieH
HAYMH, [IPaBUM ChIIIaTa 11032, TaKa Ye Ja MOraT J1a 1 UMUTUPAT KaTo OrJieaalo.

KECTOBE. HeBepbannaTa oMyHUKalMs UTPa€ MHOTO BaXKHA poJia B OOLIYBaHETO C MOJENA.
Upes xKeCTUKYIUPaHEe C pbIEe MOTaT Jla CE KOPUTHPAT U Hall-ApeOHUTe neTailnu 6e3 1a ce U3MoI3Bar
OyMHU. 3a Jla c€ HaCOYM JIMIETO Ha MoJie]a IPaBO KbM OOEKTHBA, PHLIETE CE MOCTABST TaKa, CSKalll
pazcuyar BEpPTHKAIHO Bb3JyXa TOUHO IpeJ Cpeaara Ha JMLETO. 3a /1a ce MOKaKe Ha MOJela, ue
HCKaMe J1a 3aBbPTH IJ1aBa, C€ U3I0JI3BAT Majiela U okasajela Taka, 4e ga oopazyBar ¢popMma, CaKall
XBallat Herorara Opanuuka. Ciex ToBa ce MECTH pbKa Ha JISIBO WM Ha JICHO, 32 J1a C€ MOKaxke
HaKbJe Ja ce 3abpTH Mozena. Koraro TpsOBa ma ce HarjaciaT pamMeHeTe KbM WM Hajaied OT
dotoanapara, ¢ororpadbT pasnonara pbleTe CH Taka, CSIKall XBallla paMeHeTe Ha 0OeKTa W ce
M3MECTBAT PbLIETE B )KeJIaHATA [10COKa.

OcBeH u300peHnTe TEXHUKH, BHB doTorpadusira Morar aa 0ObJaT U3MOJI3BAaHH BCEBB3MOXKHU
IMOXBaTH, MOCPECACTBOM KOHUTO CC IMOCTUTA KCJIaHATA KOMIIO3ULUA U TBPCCHUAT OT aBTOpa CHIIHO
BB3/ICHCTBAI BU3YyaJieH €(EeKT.

U3BOIM

[To3upaHeTo € HauMH J1a ce MPEACTaBAT MOJIECIUTE B JIACKATEJIHA CBETIIMHA U B CBIIOTO BpeMe
€ 4acT oT cTuia Ha (otorpada. OBnaasgBaHETO HAa U3KYCTBOTO Ha MO3UPAHETO MOXKE J1a peoldpas3u
¢doTtorpadunTe U 1a MOMOTHE 3a pa3BUTHE HA MHAUBUAYAJIECH MOAX0] KbM KOPEKIIMU Ha 0a30BU 103U,
CIIOpe]] XapaKTepUCTUKUTE Ha MOJea ¢ KOUTO ce paboTu. KoMmosunusara € eqHO OT Hall-BaKHUTE
Hella BbB (poTorpadusiTa, Thil KaTo TS IEMOHCTpUpa YMEHHUATA Ha apTHCTa 3a]] araparta.
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