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,Hayunu tpynose Ha CYDB — IInoBnuB“ e neprHoguyHo, MHAEKCHPAHO, PELEeH3UPaHo U pedepupaHo
Hay4HO M3naHue Ha [lnoBauBckus kioH Ha Chblo3a Ha yueHuTe B Beirapus, Hail-ronsmara 1 aBTOpUTETHA
HENPaBUTEJICTBEHA MPO(ECHOHATHO-TBOPYECKa OPraHN3anus Ha OBITAPCKUTE YUCHH.

B n3manunero (B 4 cepuu) ce ImyOIMKyBar JOKJIAJH U HAydYHH CHOONICHUS, IPEJCTABeHH HAa HAyYHU
¢opymu Ha CYB — [Tnosaus. [Ipuemar ce 3a myOJIMKyBaHe U CTaTHX Ha OBITapcKu M 9yXKJIECTPaHHU YUCHU
Cpelly 3aIulamane 1o MpreTa OT YIIPaBUTEIHHS ChBET Tapuda.

Tesn 4 cepun, B KONTO ca 00XBaHATH BCHYKH KJIOHOBE Ha ChBPEMEHHATa HayYHA MUCHJI, Ca PETUCTPUPAHN
B [I€UaTHA U OHJIAKH Bepcusi cbe camocrosTeaHu ISSN uHaekcH u ca chbOTBETHO:

Cepust A. OOIecTBeHH HayKH, M3KYCTBO W Kyatypa, ISSN 1311-9400 (Print); ISSN 2534-9368
(Online);

Cepust b. EcrectBenn n xymanntapau Hayku, ISSN 1311-9192 (Print); ISSN 2534-9376 (Online);

Cepus B. Texnuka u Texnonoruu, ISSN 1311-9419 (Print); ISSN 2534-9384 (Online);

Cepus [. Menununa, Gapmanust u aeHtanHa meauiuaa, ISSN 1311-9427 (Print); ISSN 2534-9392
(Online).

Bewnuky nmyOniKyBaHH MaTepualii ce PeleH3HpaT OT YTBBPASHH M BOJCUIM B CHOTBETHATa Hay4yHa
00J1aCT CIEIMANCTH.

ABTOpPHUTE HOCSAT HAIBIHO W W3IJIO OTTOBOPHOCT 3a CBHABPIKAHUETO HAa CBOMTE MaTepHAaIH.
Ioxrorsenure 3a ornevarBaHe Mareprain TpsiOBa 1a ca B 006eM 10 4 crpaHuiy. Jlomyckar ce u mo-o0eMHn
CTaTHU U JJOKJIJN, KaTo BCsKA JOIBJIHUTEHA CTPAHMIIA CE 3aIllalla OTACIHO.

TexkctpT TpsiOBa na Obae HaOpaH Ha KOMIIOTHP BB (opmar Microsoft Word u 3ammcan Ha JMck n
XapTHeH HocuTell. Marepuaii Morar Jia ce u3mpaniar u o e-mail Ha anpec: sub_plov@mail.bg, npunoxenu
Karo npukadeH Qaitn (attachment) KkbM OCHOBHOTO MUCMO.

OCHOBHHTE apaMeTpH Ha BCSIKA CTPAHUIIA ca:

1. Pa3mep na crpannnara: File, Page Setup, Paper Size — A4.

2. Pazmep Ha meuaTaemoTo moJie — 14 ¢cm Ha 21 em: File, Page Setup, Margins:

6 canmumempu Top, Bottom — 4,3 cm;  Left, Right — 3,5 cm;

8 UHHOBE Top, Bottom — 1,69; Left, Right — 1,38.

3. MexaypenoBo pa3crosinue: Format, Paragraph, Line spacing single.

4. lllpu¢t — Times New Roman C (kupuink)

Tema Ha 1ok/1a1a, aBTOPH, MecTopadoTa — Size 12 Bold Abstract — Size 10, Bold

TexeT Ha qokaaga U pe3loMeTo — Size 10, Normal.

5. [InpBa cTpanuna Tps6Ba Ja 3armousa ¢ 6 npasuu pena (3 cM), 3a Aa ce MOHTHpA ,,IIIaNKa™ ¢ TeMara
U JaTara Ha Hayq9HHs GOpyM, KaKTO M HICHTH(UKATOPUTE HA CHOTBETHHUS TOM.

6. Ha mbpBa cTpaHmnua, ciiel 0CTaBEHOTO MSCTO 3 ,,IIanka, ce u3nucsa B nocoueHus pen, KATO
CE LIEHTPUPA:

TeMa Ha JI0KJIa/ia (C IaBHU OyKBH) — Ha OBJITapCKH €3HK;

aBropu (uMe n dammmms — 0e3 THTIM M CHKpPAIIeHUs) — Ha OBIrapckH e3WK; MecTopadoTa — Ha
OBJITAPCKH €3UK;

Ipaszen peo

TeMa Ha J0K/Iaja (C IIaBHU OyKBH) — HA AHIVINHCKH €3HK;

aBTOpH (MMe u paMuus — 6e3 TUTIU ¥ CHKPAIICHUS) — HA aAHIJIMIICKH €3WK; MecTopadoTa — Ha
AHIVIUHCKH e3HK.

7. Ha HoB pex ce uznucsa Abstract (T. e. pe3iome), KOETO HE CE LIEHTpUpa.

8. CneziBa TEKCTHT Ha PE3IOMETO (HA AHIVIMIICKH €3MK).

9. KiitouoBu 1ymu (Ha aHIVIMHACKY €3UK).

Ipaszen peo

10. CneznBa TEKCTHT Ha I0KJIAJA.

11. ®durypure, CHUIMKHTe W IHATPAMHTe KbM JIOKJIa a Tps1OBa 1a ObaaT YepHO-Oely 1 MOHTHPAHH
B TEKCTA.

12.Bese:xkku 1 320eJ1e;KKH Ce MUILIAT MOJ1 IMHUS Ha ChOTBETHATA CTPAHUIIA, N3MHCAHM HA JATHHHLA.

13. BcHukH IHTHPaHUSI B TeKCTa — B CKOOM ce M3mucBa (amMminsaTa Ha aBTOopa (Ha JIATMHUIIA) H
ro/IMHATA Ha MyOINKyBaHe.

[pumep: (Ivanov, 2014).



OTIeHO ce IpUilara CRUCHK ¢ yumupanume nyonuKayuu, oApeaAeHH a30ydHo cropen haMuusTa
Ha ITBPBHS aBTOp. Korato ce muTupar HIKONKO ITyOIHKAIMY OT eJIMH ¥ CHIIH aBTOp, HAif-HaIpe]| B CIIUCHKa
ce JaBaT CaMOCTOSITEIHATE My ITyOJIMKaIMH, CISIBAaHH OT ITyOIMKalMKUTe B ChaBTOPCTBO. JKeaTenHo e 1a ce
n30posiBaT IMEHATa Ha BCUYKH aBTOPH. JInTepaTypHNTE U3TOYHHIM HE CE HOMEPUPAT.

Beuuky auTepaTypHu M3TOYHHIIM HA KUPW/IMIA CE W3IICBAT, KATO HMEHATA Ha aBTOPUTC M Ha
H3TOYHUIIUTE C€ TPAHCIUTEPUPAT Ha JamuHuyd, a 3arilaBHsATa Ha CTAaTHHMTE C€ NPEBEXNAT HA AHSAULCKU
esuk. IIpu TpaHcimTepupaneTo OyKBHUTE ce 3aMEHST criope]] 3aKoHa 3a TpaHciauTepanysTa. OpUrHHAITHHAT
€3UK Ha ITyOJHMKAIMUTe, NPeBEACHH Ha aHDIUHCKU €3UK, Ce 10coYBa cie Ondnmorpa)cKoTo OnucaHue B
ckobu (Obarapcku = Bg, pycku = Ru, cppocku = Sr, Makenoncku = MKk, rpbiiku = Gr, U T. H.).

IIpumep: Ibrishimov N., H. Lalov, 1984. Clinical Laboratory Investigations in Veterinary
Medicine, 1984, Zemizdat, S. 363 p. (Bg)

14. [pu xeaHne aBTOpPUTE MOTaT Jia IyOJIMKYBAaT B Kpasi Ha cratusita nHdopManus 3a cebe cu 1 ajapec
3a BpPB3Ka M KOPECIIOHICHIIVSL.

15. MarepuanbT, BKIIOUYEH B CTaTUsTa, TPsAOBA Ja € OPUIMHAIHO M HEIyOJIMKyBaHO JO MOMEHTa
TEOPETHYHO U3CIEBaHe, Jla ChJIbpiKa OPUTHHAIHN eKCIIEPUMEHTATIHHU JJaHHY WM HOBU MHTEPIIPETAIN Ha
CBHIIECTBYBAIIH PE3YJITATH.

Marepnaiy, KouTo He ca 0)OPMEHH CHIOPE]I TOPEH3IIOKEHUTE N3UCKBAHMS, HsIMa 112 ObIaT pa3IIe:KIaHu.

XapTHeHNn OTHEeYaThIU U TUCKOBE HE Ce BPBIIAT. XOHOPApH He Ce N3ILIaNiaT.
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N3CJIEABAHE HA EOEKTUBHOCTTA HA KIIMMATNYHA
NHCTAJIAIIUA KAHAJIEH TUII C PEKYIIEPATUBEH
TOIINIOOBMEHEH AITAPAT, PABOTEIIIA B OXJVIAJIUTEJIEH
PEXUM
Caas BBJIYEB, UBan MUXAWNJIOB
» YHHBEPCHUTET M0 XPAHUTEJTHHM TEXHOJIOTUHn” -
rp. IliioBaus, Oya. “Mapuna” Ne26

ANALYSIS OF EFFICIENCY OF A DUCT TYPE AIR CONDITIONING
SYSTEM WITH A RECUPERATIVE HEAT EXCHANGER OPERATING
IN COOLING MODE
Slav VALCHEY, Ivan MIHAYLOV
University of Food Technology — Plovdiv
26 Maritza Blv.

Abstract: This article examines the performance of a direct evaporation air conditioning system
with a recuperative heat exchanger in cooling mode.The values of the energy efficiency ratio
(EER) of the air-conditioning system for cooling mode using heat recovery are investigated.
The heat recovery efficiency of the heat exchanger is calculated.

Keywords: air conditioning system, air to air recuperative heat exchanger

BbBenenue

3a ocurypsiBaHe Ha ONTHMAaJICH MUKPOKJINMAT B KIIMMAaTH3NPAaHH MTOMEIICHHS OCBEH JIOCTAaBSHE Ha
HeoOXoauMaTa TOIIMHA 3a MOKPHUBaHE Ha TOIUIMHHUTE TOBAapU Ha MOMEIIEHHETO cJlelBa Ja ce
OCHUTYPH W TIOCTBIIBAHE HA HYXXHOTO KOJHMYECTBO MpECeH BB3AyX B HEro. B TO3M cMHCHI
KJIMMAaTUYHUTE WHCTAJNAlUM KaHAIEeH TUN ca MNPEeANOYNTAaHO pElIeHHe 3a KIMMaTH3alus Ha
TBPTOBCKM ¥ JKWJIWMIIHM OOCKTH, ThH KaTO Te MOraT aa OBJaT BrPajeHH BBB BCHTHJIAIMOHHA
cUCcTeMa, KOATO Ja M3MBJIHABA MocoueHuTe e (yHKuuu. Ilpu peanmsupane Ha oOuI000MEeHHA
BEHTWJIAIMA B €JHO TIOMEIIEHWE B JIETEH pPEXHM HMaMe TOIUTMHA, KOSTO IIOCTHIIBA B
MOMEIIEHHeTO C TPEecHHs BB3AyX, KaTo C IleI HaMalsBaHE HAa EHEepPruiHUTe pa3XoAu Ha
KJIMMaTHYHaTa WHCTAJAlUs TasW TOIUIMHA TPsOBa ja ObIe CBeIeHa 10 MHHMMyM. BbBemeHara
Esponopma BJIC EN 13790:2008, neiictBama 3a bearapus ot 19.05.2014 r., 3agpimkaBa
W3IOJI3BAHETO Ha OTHafHaTa eHeprus npu BeHTwnammsa. Permament (EC) Ne 1253/2014 r. Ha
EBponeiickata komucus uzucksa ot 01.01.2018 r MunnManHaTa e()eKTUBHOCT Ha peKynepanus Ha
M3IOJI3BaHUTE TOTNIOOOMEHHH arapatu na 061e 73 %o.

B HacTosmiata crtaTtés ca TpEICTaBEHM ONMUTHU pe3ynTaTd oT paboraTa Ha KIMMaTHYHA
WHCTaJanUs Ha JUPEKTHO M3MapeHHe KaHalIeH THIl C PEKyNepaTHBEH TOIUIOOOMEHEH amapar,
paboreria B oxiaautesieH (JereH) pexxum (Valchev, 2019).

4



Marepuajiau 4 MeTOIU

B cratusTa € akIeHTHpAaHO Ha ONUTHOTO OMpeJeIsSHe Ha XJIIWIHUASA KOe(QUIMEHT Ha
KITMMaTUYHATa HHCTANAIMs, JaBan] nHpopManus 3a eeKTUBHOCTTa Ha HeliHaTa paboTa, KakTo u
Ha TemreparypHara ¢()EeKTHBHOCT Ha PEKyINepaTHBHHs TOIUIOOOMEHEH amapar B OXJIaJUTeIeH
(;meren pexxuM). 3a LETUTe Ha WU3CICIBAHETO C IIOMOIITA HAa W3MEPBATEIHH ypPEeIu ca U3MEPCHH
TeMIepaTypyu Ha BB3AYIIHUTE TOTOIM, MPOTHYANIM B WHCTANAIMATA B OMPEICICHU KOHTPOIHH
TOYKH OT HEsl, KAKTO M MOMCHTHH CJICKTPHYCCKH MOIIMHOCT HA BEHTWIATOPUTE U XJIAIWITHHS
KoMmIpecop, padotenu B nHcTananusta (Masitah, 2015), (Koroleva, 2012).

Ha ¢ur. 1 e mpeacraBeH 001l BHJ Ha KJIMMAaTHYHATA MHCTANAIMS U Ca MOCOYCHH KOHTPOIHHTE
TOYKH, B KOWTO C€ HW3BBPIIBAT HM3MEPBAHWS Ha TeMIleparypa Ha BB3IYNIHHTE IOTONU H
eJIeKTprYeCcKa MOIITHOCT Ha BEHTHIATOPUTE U XJIAJAUIHUS KOMITPECOp.

Pexynepatuee
TonroobmeHeH
anapar

@ur. 1. OO0 BUJ HA KITMMATHYHATA MHCTAJIAIMS U KOHTPOJIHU TOYKH 32 H3MEPBaHUs HA
TeMIepaTypa Ha Bb3JIyITHUTE IIOTOIH U eJEKTPUIECKa MOITHOCT Ha BEHTHJIATOPUTE U XJIa MITHHS
KOMITIPECOp

OXJ'IaZ[I/ITeJ'IHaTa MOIITHOCT Ha KJIMMaTU4YHaTa MHCTAJIallusa Q oxn C€ OIIPECACIIA 110 (bopMynaTa:

0, =Ma €, (1, —15) W
KBJETO: My, € MACOB MOTOK HAa BXOJAIIHUS (MIPECEH) BB3IyX B MOMEIIEHUETO, Kg/s;
Cp - crienuQpuyeH TOMIMHEH KanalyuTeT Ha Bb3ayXa, ¢, = 1000 J/kg.K;
t,, ts — TeMIepaTypu Ha Bb3yXa Ha BXO/a M HA M3X0Ja Ha KIIMMaTHYHATA HHCTanamws, °C.
XrammiHUAT Koe(UIUEeHT Ha KiinMaTtuuHata nHerananus EER ce onpenerns mo ¢popmynara:
EER = Qﬂ -
e
KkbaeTo: N, € 00IaTa MOMEHTHA elIeKTpUYecKa MOIIHOCT Ha MHCTAJANUATA, KOATO MPEACTaBIIsIBa
CyMa OT MOIIHOCTHTE HA BEHTHJIATOPUTE 3a TPECeH M OTPAOOTHI BB3MYX U Ha XJIAJIUITHUS
KOMIIpECcOp Ha KJIMMaTHYHAaTa HHCTanamus, W.
TemneparypHaTa eeKTHBHOCT Ha peKyIepaTHBHHSA TOIUIOOOMEHEH amapat Et ce ompexmens 1o
¢dbopmynara:
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B Ta6nunalca mocoyeHn WU3MEpBATEIHUTE ypeau Ha JiabopaTopHaTa KIMMaTHU4YHA HWHCTAAIus,
W3ION3BAHM TIPU M3CIIEIBAHUSTA, KATO Ca MIOCOUYEHH TEXHH OCHOBHH TEXHHUCCKH XapPaKTEPHCTHKH.

Tadmauua 1. VismepBarennn ypean Ha 1abopaTopHaTa KIMMAaTHIHA HHCTaTANS

HaumenoBanue Ha
ypeaa

JIMCTaHIIMOHHO
ympasienue Fujitsu
General UTY-RNNYM

Enexrponen perynarop
Ha 4ecTOTaTa Ha BbPTEHE
Ha eJIEKTPOJIBUTaTell
SENTERA CONTROLS
STL-0-50-AT.

[Iporpamupyem
KOHTpoJep Mycrosyst
Data Logger GSM Dialer
MS DL3.02 — 2 — uetupu
KaHaJeH.
Tepmoanemomersp PCE-
033

JIuruTanaeH BaTMEThP
Brennenstuhl PM 231 E

PesyaraTtu n o6chikIaHe

Ipuniaoxenne

KoHTpoun Ha pexxrma Ha pabora Ha
KIIMMaTHYHATA WHCTAJIAIHS,
KOHTPOJI Ha BEHTUJIATOpa Ha
KIIMMAaTHYHATA WHCTAJIAIHS,

3ajJlaBaHe Ha M3MCKBaHA
TeMmIeparypa Ha Bb3llyxa B
MTOMEIIICHUETO
KoHTpona Ha yecToTaTa Ha BEpPTEHE
Ha CJICKTPOJIBUIaTeI HA BEHTUIIATOP
CMYKaTelleH KJIOH

W3mepBaHe Ha TemnepaTypH Ha
KIIMMAaTU3UpaHus Bb3AyX B
KOHTPOJIHU TOYKU Ha UHCTalaluusTa

W3mepBane Ha TeMIepaTypu 1
CKOPOCTH Ha JIBUKCHUS Ha
KIIMMAaTU3UpaHUs Bb31yX B

KOHTPOJIHU TOYKU Ha MHCTAlaluusATa

M3MepBaHe HAa MOMEHTHA MOIITHOCT
Ha:

- KIMMaTUYHa MHCTAJIALUs
(xmanuieH
KOMIIPECOp+BEHTHIATOP)

- BEHTHJIATOP Ha CMYKaTelIeH KIOH
Ha MHCTaJalHsITa

OnuTHHUTE PE3yJITATH Ca MOJTYyYECHH TIPU CIICJAHUTE YCIOBHS:
IIbTHOCT Ha BB3AyXa: p = 1.293 kg/m’

JleOuT Ha BRHIIICH BB3/YX Mpe3 peKynepaTuBHAA TomtoooMerHeH anapart: 0.0815 kg/s;
Jebut Ha oTpaboTeH BB3AyX Mpe3 pekynepaTuBHus TomiooomeneH anapat: 0.0807 kg/s;

TexHUYECKH
XapaKTepUCTHKHU

3axpanBane: 230V,
50/60Hz; Makcumaiina
okonHa Temneparypa: 35°C;
CrerneH Ha BIaro3amura:
1P54;

O6xBar o Tok: 0,2 — 5 A;
Pe3ucruBen TepMmonaTunk
Pt100, Pt1000
TouHOCT Ha U3MepBaHE —
0,04% ot obxBaTa

OOxBaT 3a M3MepBaHEe Ha
ckopoct: ot 0.2 10 20.0 m/s;
O0OxBaT 3a I3MepBaHE HA
temneparypa: ot 0.00 1o
50.00 °C;
MaxkcuManHa MOIIHOCT Ha
koHcymaropa - 3000 W
(axTUBEH TOBAp);
TouHOCT NIpu U3MEpBaHE HA

MOIIHOCT - 1% i £0.2W;

O0xBaT Ha U3MepBaHaTa
morHocT - 0 - 9999.9 kWh;

JleOuTHTe HAa BBHHIIEH W OTPAOOTEH BB3IAYyX Ca M3YMCIEHH KAaTO MPOU3BEJCHUE OT OTUCTCHUTE
CKOPOCTH Ha BB3[yXa B HAIPCUYHHTC CCUCHUS HA PEKYyICPATOPHHS TOILUIOOOMEHHHK H YKHBOTO
CeUeHMEe Ha PEKyIepaToOpHUs TOITIOOOMEHHUK (B3€TO OT KAaTAJIOKHH JaHHH Ha TOITIOOOMEHHUKA).
Knumarnunara uncrananus pabotu B pexxum Ha 100 % npeceH Bb3ayX.



CroliHOCTHTE Ha U3MEPEHHUTE TEMIepaTypu B METTe KOHTPOJIHHU TOYKU Ca OCPETHEHU CTOMHOCTH
OT IIET U3MEPBaHUs 32 BCSIKA €[]HAa TEMIIEpaTypa B paMKHUTE Ha €/IUH Yac.

OnuTHUTE pe3yiTaTH Mpu padoTa Ha KIMMaTHMYHA WHCTANALMs ¢ PEKylepaTUBEH TOIMIOOOMEHEH
armapaT B OXJIaJJUTENICH (JIETeH PeKUM) ca IpeacTaBeHu B Tabmma 2.

Tadmauua 2. OnuTHN pe3ynTaTi Mpu paboTa Ha KIMMAaTHYHA HHCTAJTAINS C PEKyIIepaTHBCH
TOIUIOOOMEHEH arapar B OXJIaIUTeIICH (JICTCH PEKUM)

N Yac | t,,°C | t,°C | t3,°C | t,°C | ts, Qoxu, Ne, EER, | Et,
°c W W - %
1 08:00 | 292 | 26.1 | 24.0 | 26.7 | 122 1133 860.7 | 1.32 | 404
2 | 09:00 | 29.0 | 263 | 24.1 | 26.7 | 12.2 1149 827.5 139 | 449
3 10:00 | 285 | 26.6 | 25.0 | 27.3 | 12.0 1190 8327 | 143 | 457
4 11:00 | 27.8 | 27.5 | 272 | 275 | 122 1247 838.4 | 1.49 | 50.0
5 12:00 | 26.5 | 27.7 | 302 | 29.1 | 109 1369 839.7 | 1.63 | 67.6
6 13:00 | 263 | 282 | 33.1 | 305 | 104 1451 8373 | 1.73 | 72.1
7 14:00 | 263 | 285 | 332 | 305 | 10.5 1467 8357 | 1.76 | 68.1
8 15:00 | 26.0 | 279 | 33.1 | 312 | 10.8 1394 838.5 | 1.66 | 73.2
9 16:00 | 26.1 | 28.0 | 33.0 | 31.3 | 113 1361 825.6 | 1.65 | 72.5
10 | 17:00 26 275 | 31.4 | 306 | 11.5 1304 8155 | 1.60 | 72.2

OT pe3ynTature ce BIDKIA, Y€ Hall — BHCOKaTa CTOMHOCT Ha XJIQJAWIHUS KOe(DUIMEHT Ha
kimMaTuyHata uHctananus 3a aeHs EER = 1.76 e npecmerHarta 3a Hall — BHCOKaTa M3MepeHa
BBHINHA TeMneparypa t; = 33.2 °C, Thil KaTo ToraBa KOMIPECOPHT HAa KIMMaTUYHATAa WHCTaIALUSL
ce HaToBapBa Hail - MHOTO M W e()EeKTUBHOCTTAa Ha HHCTAIAMATAa € MakcuMainHa. CpemHara
CTOITHOCT Ha XJIaIWJIHUS KOC(HIMCHT Ha KIMMaTHYHAaTa WHCTamamms 3a aeHs ¢ EER = 1.57.
CpenHara TOIUTMHHA €)EeKTUBHOCT Ha pekyreparopa 3a aens e E, = 60.7 %.

3akJiouenne

W3non3BaHeTo Ha peKynepaTopHH TOIIOOOMEHHU amapatd B KIMMATUYHUTE WHCTAJIAINH,
pabotemu B oxnaauTeneH (JIETEH) PEKUM JlaBa Bb3MOKHOCT 32 HaMaJsIBAHE Ha TOIUIONPHUTOLIUTE C
MOCTHIIBAIMS BBHIIEH BB3AyX C BHCOKa Temmeparypa ¢ Hajg 50 %. Upes pekynepaTopHUs
TOIIOOOMEHHUK C€ HaMmallsiBa TeMIlepaTypaTa Ha BB3JAyXa Ha BXOAa Ha KIMMAaTHYHATA
WHCTAJIAIKS, KaTO TOBA BOAM /10 HAMAJISIBAHE HA KOHCYMHUpPaHaTa OT Hesl eJIEKTPUYECKa MOLTHOCT U
yBeJInYaBaHe Ha XJIaauiaHus U koepunueHt EER.
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GAMIFIED TRAINING IN FOREIGN LANGUAGES FOR VET
STUDENTS
Valentina Ivanova', Mariyana Raykova', Christina Kostadinova'
1 — New Bulgarian University

OBYYEHHME 110 YYXK/] E3UK 3A YYHEHUIIN
OT MPO®ECUOHAJIHA YYNJIMIIIA YPE3 UTPU METOHN
Banentnna BanoBa', Mapusina PaiixkoBa', Xpucruna Kocragunona'
1 — HoB 0barapcku yHuBepcurer

Abstract: The training in foreign languages at VET as a final stage of education, especially in the
small municipalities, have been overlooked. The EU YOUTH POWER project is targeted on
spreading the understanding of VET students on European citizenship by providing innovative
digital tools for social inclusion through edutainment for acquiring new language competences.
Innovative digital technologies break the geographical boundaries. The educational game
(edutainment tool) will include the VET students in the effort to tear down the language walls in
front of the youth of Europe. The tool builds on innovative methodologies combining innovative
digital solutions, design thinking, neuro-science, semi-automated language processing, didactic
approach to gamified learning and game theory to engage the VET students in an exciting
adventure in Europe to find new places, to cooperate and communicate with young people from
different countries in different languages. The game complements Erasmus+ Mobility concept.

Keywords: E-learning, Gamified Learning, Foreign Language Learning, VET

Introduction

Educational games present beliefs, norms and world setting that reflect the real world and are
related to knowledge (Tang et al., 2009). The game play and the rules are created to meet specific
learning outcomes (Stankova et al. 2018). Educational games seemed to improve the overall

motivation of the students and increase their engagement in the educational process (Connolly,
2012).

Significant part of Bulgarian young adults is facing insurmountable language barriers in Europe.
Traditionally VET institutions focus on professional skills, overlooking language competences.
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Lack of communication between young people in EU risks to result a euro-skeptic attitude in the
students and misunderstanding of the concept of European citizenship.

The educational game presented provides an environment for gamified learning that engages the
VET students in an adventure in Europe to find new places, to cooperate and communicate with
young people from different countries in different languages.

Gamified Training in Foreign Languages

The system consists of Game Engine, Multilingual Text Aligner and Wikipedia Integration
Module (Multilingual), Level Design Editor and Adventure Generator and provides a Teacher's
Toolkit. The system is based on micro-service architecture. The approach was selected after a
comparative analysis of the existing technologies for development of educational games (Ivanova,
Raykova, 2018).

The game engine is the heart of the system. It is designed using game theory, innovative didactic
edutainment techniques, elements of neuroscience. It is the central platform that integrates all the
other components. It provides the following core features:

Explore and learn about the EU countries;

Explore and learn the major town in the EU countries;

Explore and learn about the most important landmarks (point of interest) in these towns.
The student should be able to learn different languages using four main types of language
exercised — fill-in-the-blanks, matching, reordering, closed-clause questions.
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Figure 1. Overview of a virtual tour.

The Multilingual Text Aligner provides tools and implement algorithms for semi-automated
language processing. It provides the Game Engine with the linguistic information it needs to
introduce new language content to puzzles and quiz questions. The Multilingual Text Aligner is



the "polyglot" of the game. It is semi-automated and should be used by experts in linguistics. The
game relies on their knowledge to create meaningful content in different European languages.

Quiz questions and puzzles for the core game content are created by the teachers and they are
organized in stories. Students can explore the map of EU, then the game uses publicly available
information about places, cultures and interesting facts. The main source of information is
Wikipedia. The Wikipedia Integration Module (Multilingual) extracts the information and process
it so that the game engine that uses it to create quizzes and puzzles. The consistent look-and-feel of
the game is supported by an artificial intelligence styling tool (Figure 2).

The Web 3.0 approach is one of the competitive advantages of the concept. It builds upon existing
public resources and creates innovative new ways to deliver user value. The quality of the
information in Wikipedia is questionable and should be used after an expert verification. The main
tool for development of educational content is the Level Design Editor. It provides authorized
users with tools to create new stories to meet specific learning outcomes.

i

Tirg
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Figure 2. Al generated styling.

The combination of education and entertainment is provided by the Adventure Generator. It allows
students to select their own target destination and generates and exciting challenges that they have
to overcome to reach it. The challenges are quizzes and puzzles the student have to solve by
learning new words, facts about places and cultures and communicating and cooperating with
young people from all over Europe. The Adventure Generator creates self-training challenges
based on the language competences of the students.

The Teacher's Toolkit supports the teachers with know-how, guidelines and in-game tutorials on
how to utilize the system for the gamified training in foreign languages for VET students. The
educational content can be modified to fit the needs of different age groups of students.

Conclusion

The game complements Erasmus+ Mobility concept. It encourages "youth travel" and provides a
safe learning environment to the students so that they can use different languages to solve puzzles
and answer quiz questions related to their current location in the virtual European Union.
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MOJEPHU3UPAHE 1 HAJICTPOMBAHE HA AEPOJJMHAMHUWYHA
TPBbBA “YJIAK-1”
Credan JIumes, Cranumup Ilenues, Ilers IlaBnoBa I'puma Cnacos
Texunueckn Yuusepcurer - Copus - @uauau [lnosaus

MODERNIZATION AND UPGRADE OF “YJIAK-1” WIND TUNNEL
USING LABVIEW
Stefan Lishev, Stanimir Penchev, Petya Pavlova, Grisha Spasov
Technical University - Sofia, Plovdiv Branch

Abstract

The article describes the modernization of the ULAK-1 wind tunnel. For this purpose, the
LabView software environment and the hardware components of the National Instruments
Company were used. A two-coordinate stand was added to the existing installation for positioning
a space-shaped five-hole probe connected to five 24PC differential pressure sensors. The
measuring and control part is based on a personal computer with NI ¢cDAQ - 9174, NI 9237, NI
USB — 6211 modules. They determine the static and total pressure, velocity, pitch and yaw angles.
A specialized program in the LabView environment is implemented, which controls the used data
acquisition modules and processes the measurement results.

Keywords: Labview, data acquisition, wind tunnel

BbBenenue

“VJIAK-1” e m03ByKOBa aepoIMHaAMUYHA TPHOa ¢ OTBOpEH pabOTeH y4yacThK. M3monsBa ce
3a M3MUTBAHE HA MOJIENH HA JICTATEIHU arapaTd W Ha TEXHUTE €JIeMEHTH — KPWJIO, BUTIO H JIp.
ExcriepuMeHTHTE TaBaT BB3MOKHOCT Jla CE NPECMETHAT aepOAWHAMHUYHHTE XapaKTePUCTHKH Ha
0aza Ha MPOBCICHUTE HM3MEPBAaHMSA M Jla ce 00pabOTH pasNpeieICHHETO Ha IapaMeTpHTe Ha
TeyeHuero 3an obOekra Ha wu3cnensaHe(Ilenue, 2015). Cob3nmageHara cucTteMa HW3BBPINBA
ABTOMAaTH3MPaHO CchOMpaHe Ha HHGPOPMAIKS OT CEH30PUTE 3a HAIsraHe, CBBP3aHH KbM
NETOTBOPHA MPOCTPAHCTBEHA CKOPOCTOMEPHA TPh0a, OT CEH30p Ha TeMIleparypara Ha Bb3IyIIHHS
MOTOK, CEH30pPH 33 CTATHYHO M AU(EPCHIINATHO HAJATaHe, KAaKTO M OT CCH30pPHUTE 3a MOJIOKCHUE
Ha KOOPJMHATHUS CTEHA. lI3MepeHWTe TaHHM B XOJa Ha EKCIIEPUMEHTHTEe ce o0paboTBaT u
crOUpaT BBB BUJI, YI00CH 3a cie/Baiia o0padoTka.
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IpoexTupane Ha U3MepBaTeJHATA CHCTEMA

W3cnenBaHusT MoJen ce MO3UIHOHMpA d4pe3 - MexaHn3bM B paboTHaTa dYacT Ha
acpoaMHaMHUYHaTa TphOa. 3aJ HEro CHpsMO BB3AYIIHOTO TCUCHHWE CE HAMHpa paBHUHATA Ha
JIBIDKCHUE Ha TIETOTBOPHATA CKOPOCTOMEpPHA TPBOa, KOATO e MO3HIHOHHUPA YPe3 ABYKOOPIHHATCH
CTeHJ, 3a7BWkBaH OT cThhnkoBHu asuratenn u CNC ympasienue. CkopocToMepHaTa TphOa ¢
cHabaeHa ¢ 5 ceH3opa 3a qudepennnanto Hamsrane 24PC, KOUTO ca CBBP3aHU B MOCTOBA CXeMa.
JlaHHUTE OT TSAX Cce M3BIMYAT 4pe3 MOAyH 3a chOupane Ha ganHu NI 9237(http://www.ni.com/en-
rs/support/model.ni-9237.html) Ha ¢pupmara National Instruments(https://www.ni.com/en-rs.html).
Upes npyr moayn — NI 6211 (http://www.ni.com/en-rs/support/model.usb-6211.html) Ha chimata
¢bupma ce wu3MepBa aTMOC(GEPHOTO HalsraHe p, W HAKITAaHETO BBB (QopKkamepara Ha
acpoAMHAMHUYHATA TPHOA P, KAKTO M TO3UIMSATa HA MOJela OT PE3UCTUBHHUTE CCH30PH 3a
IpeMecTBaHe

usB PC24
NI 9237
l ! h- _ pressure
i, @ sensors
LPT T
usB

v, z ELPT 700
e NI USB-6211 |y ELP'T 500
module position
sensors
A A
a.B
Aircraft model Pa, P Pressure
itioni sensors
Positioning ) )
mechanism integrated in
YT-1

@ur. 1. OO0y BU HA cUcTEMATa

ELPT 700 u ELPT 500. /IBaTa Mmoxmyna 3a chOupaHne Ha JaHHH ca cBbp3anu upe3 USB uHTepdeiic
KBbM TIepcoHalieH KoMmioThp. Ha ¢ur. 1. e mpepcraBena cTpykTypHara cxema Ha cucremara. Ha
¢wur. 2. e MokaszaH H3MJIe] KbM CHCTEMAaTa B MOMEHT Ha U3MEpBaHe.

@ur.2. Cuctemara 1o BpeMe Ha U3MEpBaHe
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MeTom0J10THS H IPOTPAMHO OCHTYPSIBaHE

W3mepenute naHHM ce 00pabOTBAaT C IEPCOHAICH KOMITIOTHD, BBPXY KOMTO omepupa
crienuanu3upal codryep, cb3majeH B mporpamHa cpena LabVIEW Ha ¢upmara National
Instruments. TloTpeOuTeNAT Ha cHUCTEMaTa UMa B3MOXKHOCT [1a 33/1a/I¢ PAa3CTOSHUETO, MPe3 KOETO
Ce W3BBPIIBAT M3MEPBAaHHMS HA HAISTAHETO 3aJ M3CIEABAHUS MOJEN W  CIEOBATEIHO
OPENU3HOCTTA Ha TMOMyYeHUTE pe3yarard. TeKyIIoTo MONOKEHHE CE MONyIaBa OT PE3UCTHBHHTE
CCH30pH 3a MMPEMECTBAHE M Taka ce (OpMHUpa pacTepHa MpEKa OT TOUYKH, B KOMTO CE M3BBPIIBAT
usmepBanusTa. CKOpOCTTa Ha BB3IYIIHMS MTOTOK Ce IpecMsTa 1o (hopmyiara:

2q
V= |— 1
Pa ’()

KBJACTO P, € IUTBTHOCTTA HA BB3AyXa, a € AUHAMUYHOTO HAJIATaHC HAa BB3AYLIHHUSA ITOTOK.
[ImeTHOCTTA Ha BBb3yXa C€ onpeacis OT:

Pq
Pa = 7r (2)

B ropnara 3aBucumoct P, e armocdepHoro Hamsrane, T, e Temmeparypara B
MOMEIIeHHeT0, a R e yHuBepcanHaTa Tra3oBa KOHCTaHTa. PaspaboreHusT codTyep naBa
BBH3MOXKHOCT 3a HaOJIOJCHHE KAKTO Ha M3MEpPBaHATa CKOPOCT HAa BB3AYIIHMS IOTOK B MOMCHTA,
TaKka W Ha MO3MIMATAa My B pacTepHaTa Mpexa. 3mepeHuTe CTOifHOCTH ce 00paboTBar C Ien
HaMaJsBaHE Ha IIyMa B CHUTHAJA Ype3 M3II0JI3BaHe Ha METO] ,,ITBJI3AII0 OCPETHIBAHE  C TIPO30PEI]
ot 8 m3mepBanus. [loyueHnTe TaHHM Ce 3alKMCBaT BBB TEKCTOB (aitn ot Tum ,,CSV*, 3aeqH0 C
KOOPIMHATUTE Ha BCKA TOYKA C TSN YJICCHSIBaHE Ha ciieaBaniarta oopadorka. Ha ¢wur. 3 a) e nagen
MOTpeOUTENCKUAT uHTepdeiic Ha mporpamara. Tol maBa BB3MOXKHOCT 3a 3aJaBaHe Ha

HnapamMeTpuTe Ha 3aluca, CTapT/CTOI Ha M3MEPBAHMUATA, KAKTO U TPACKTOPHUSTA HA JIBIKEHHE Ha
MIETOTBOPHATA TPBHOA.

10 e g e i s b
[

i o
G [l -
— R k. - [
L R = — cal.
‘Fm | m|
i Faeo | | i " b irs =
]'l {r—p—r— ﬁm_m jan -

B
i
|

It oy ‘

(- _ e
@ur. 3. a) [ToTpeburencku HHTEPHEHC 0) Buzyanen xox Ha mporpaMara

Ha ®wur. 6) ¢ npencraBeH oI m3riiex Ha Koga Ha mporpamara. [lapagurmara, H3MoJi3BaHa B
LabVIEW cpenara e ,dataflow” mnporpammpaHe, KOeTo ce pa3inuyaBa OT KJIACUYECKHUTE
MPOLIETyPHHU €3UIIH, TT0 TOBA, Y€ CE CHUMYJIHpa MTapaelIHO H3YHCIICHNE Ha JTaHHHTE.



PesyaraTu

Taka u3rpazeHara cucrema Oelie HM3MHTaHA
Ha Teputopusata Ha TY-Codusa-pumman —
IlnoBmuB W 0Osixa MPOBEACHH YCIHEUIHO
m3mepBanus. Ha ¢ur. 4. e nagena cxema Ha
pasmnpeeseHueTo Ha BEKTOPHUTE

@ur.4. PaznpenencHue Ha BEKTOPHUTE
Ha CKOpOCTTa

Ha CKOPOCTTa Ha BB3IYIIHMS INOTOK B CliefiaTa 3aj W3cieABaHUs oOekT. T e momydeHa cieq
mocneaBao oopaborsane B cpena MATLAB.
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STRUCTURES ACCORDING TO HEIGHT IN DYNAMIC OF MIXED
STANDS OF NORWAY SPRUCE, SILVER FIR AND COMMON BEECH
AND THEIR GROWTH

Roumen Petrin
Forest Research Institute of the Bulgarian Academy of Sciences

Abstract

Based on 22 sample plots in mixed stands of Norway spruce, silver fir and common beech in
various regions in the Pirin and Rhodope Mountains have the structures of these species according
to height in dynamic been investigated. The method of analysing model trees for obtaining the
curves of the heights for past decades, as well as the natural indicators method of Douhovnikov
(1966) have been used for the purpose. The dynamics of the height structure of a 93-year-old,
evenly mixed dendrocoenosis of Norway spruce, silver fir and common beech have been found
out, as well as the general tendencies for changes in the steepness of the structure curves, and the
differences in the height-structure dynamics of the spruce, fir and beech. With the increase in age,
the curves of the stand structures according to height become flatter and flatter, and this has been
expressed to the greatest extent with the beech, next followed by the curves for the fir and spruce;
the latter species undergoes the slightest changes in its structure’s dynamics.

The so-called curves of the general heights have been investigated, which have been obtained as
average ones while analysing the model trees. They correspond to the stand-quality levels of the
three species. The growth rate of the general heights’ curves has been investigated: it is one and
the same for up to the age of 50. After this age, the beech grows the best, however, within the
range of III stand-quality level. Further on, the height-structure curves have been subjected to a
comparative analysis, regardless of age, and their respective curves of normal numbers have been
compared not only with one another but also with Tyurin’s uniform average curve found out for all
tree species. A close resemblance to the aspects of all these curves has been proved to exist.

For checking on the applicability of the results obtained, the dynamic height structure of a 93-year-
old dendrocoenosis has been compared with the height structures of 21 dendrocoenoses of this
same composition but at different ages. Comparing the two curves of the dynamic height
structures, one can see an irrefutable similarity.

The main inferences are the following ones: 1) the height structures of evenly mixed
dendrocoenoses of Norway spruce, silver fir and common beech do not differ considerably from
those of pure dendrocoenoses of these same species, and 2) the method of investigating the
structures of dendrocoenoses in dynamic, by analysing representative ones, can be assumed as
successful, i.e. indicative of regularities of the structures of such dendrocoenoses at different ages.

Introduction

The permanent improvement of the normative-and-reference basis for assessing forests, as well as
the improvement of the respective models and tables, is substantially important. This is why it is
always necessary for science to increase the knowledge of the regularities of the growth and
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structures of forest dendrocoenoses. For this reason, the present investigation has been aimed at
the structures according to height of mixed dendrocoenoses of Norway spruce, silver fir and
common beech at different ages — from 40 to 150 years.

Norway spruce and silver fir occur very often in mixtures with common beech because of their
similar environmental requirements. This circumstance is favourable in terms of the stability of
forest dendrocoenoses. As the pure so the mixed forests of the above tree species are important not
only for timber harvesting but also for water conservation, soil protection, health care and amenity
as they are distributed mainly under mountain conditions and have specific peculiarities of their
growth and productivity depending on site conditions. The spruce, fir and beech are similar not
only in terms of their environmental requirements but also in terms of their biology — especially in
the phases of growth, maturity, life expectancy, etc.

Investigations of the structures of forest stands were carried out by a number of authors
(Tyurin, 1938, Tretyakov, 1952, Sirakov, 1947, Nedyalkov, 1964, Nedyalkov, 1967, Mihov, 1991,
Mihov et al, 1993, Dimitrov, 2003, Tonchev, 2007). Tyurin (1938) found out that curves of
heights of homogenous, pure, even-aged dendrocoenoses resemble one another in their aspects
(shapes) and are not influenced by tree species and site conditions; they are only influenced to a
certain extent by age and economic activity. This gave him the reason for calculating a uniform
average curve of the relative heights of all tree species. Tretyakov (1927) found out that the forest
structure is always of permanent nature regardless of spacing index, age, tree species, growth
conditions and whether the stands are normal or complex, mixed ones. This gave him the reason
for formulating the law of the uniformity of stand structures.

The investigations by the above and other authors have been used as methodical instructions for
carrying out our investigations of mixed dendrocoenoses of Norway spruce, silver fir and
common beech.

Purpose

To investigate the structures according to height in dynamic of mixed stands (dendrocoenoses) of
Norway spruce, silver fir and common beech, as well as their growth related to these structures.
Materials and methods

The materials for the experiments in our work have been taken from Eng. Andon Andonov’s
dissertation defended in 1967. This author laid in Rakitovo State Forestry a sample plot in a 93-
year-old, mixed, spruce-and-fir-and-beech stand of II stand-quality level, the mixture being of
spruce 40%, fir 30% and beech 30%. The sample plot is at an altitude of 1,400 m, of north-west
exposition. The main inventory characteristics of that mixed stand are presented in Table 1.

Table 1.
Tree Spacing Stan.d- Average | Average Trees Volume
species Age index quality height diameter | P’ per
P level hectare | hectare
Spruce 85 80.00% I 25 31.3 243 214
Fir 87 80.00% 11 24.6 32.9 180 168
Beech 107 80.00% 11 223 21.2 363 138

In order to obtain the data necessary for his investigation, the author has cut down a total of 26
trees of different thickness levels, which he has subjected to stem analyses, namely 9 spruce ones,
10 fir ones and 7 beech ones. These analyses have provided the data on the breast-height diameter
(d;3) and the respective data on the height (H) for the particular ages. In this way, data have been
obtained from all the analysed trees of the respective species (TS) about their diameters and

17



heights. For each age (A=30, 40... 90), these data outline the curves of the height structure (H).
The points on the abscissa of each curve represent the trees’ thickness levels, which are converted
in accordance with the investigation’s needs into relative thicknesses called natural levels of
thickness (NLT), or into relative lengths. The height-structure curves have been investigated
through the natural indicators method (NIM) (Douhovnikov, 1966). In order to do the calculations
according to NIM, it was necessary to reduce the curves to general relative thicknesses (relative
lengths) as the general range of thicknesses for each investigated curve was assumed to be a
segment of a total length equal to 1, and this segment was subdivided into ten equal parts whose
middles were in the points: 0.05, 0.15... 0.95 (Mihov, 2005). While applying NIM, the very curves
are subjected to transformation expressed in the following: first, the relative curves of the heights
are obtained, whose points are called normal numbers (qy) of height-structure curves, then, these
normal numbers are divided by the average normal numbers as a total value for the aggregate
(Qxav)- Then, the curves of the natural indicators are obtained and these can be easily approximated
to a straight line; the free coefficient of this straight line is the zero natural indicator (ZNI) of the
respective height structure — the value of this coefficient reveals the shape of the investigated
curve. This was how the ZNIs were obtained and, in the investigation of the height structures,
designated as SH,". Previous investigations of ours (Petrin, R. 1988, Petrin, R. et al. 2014) reveal
that to high ZNIs correspond curves whose first halves, for the investigated interval, are
raised more than the ones for low ZNIs, whose curves have second halves that are raised
more. With the investigated height curves, the higher ZNIs reveal flatter curves, and when
the increment is investigated, they show an earlier climax of the increment.
For checking on the applicability of the data from the analysis of the mixed stand of spruce, fir and
beech, were used the data on the zero natural indicators of the height structures of 21 sample plots
laid in evenly mixed stands of Norway spruce, silver fir and common beech.
Results of the investigations
1. Dynamics of the height structure of the mixed dendrocoenosis of Norway spruce, silver fir
and common beech
Using the data from the analyses of the model trees, the zero natural indicators SH," have been
found. Each of these indicators characterises a respective height curve, or the height-structure
curve. Based on the height-structure curves for the particular ages, according to tree species, the
arithmetic mean heights, called GENERAL heights, which are close in their values to the average
height of the respective dendrocoenosis, have been calculated. The values obtained are presented
in Table 2

Table 2
Zero natural 1nd1<:at9rs (SHo) for tree General heights of tree species, metres
Age, years species
Spruce Fir Beech Spruce Fir Beech
20 0.89 0.93 1.00 3.7 2.7 2.6
30 1.09 0.87 0.97 7.4 5.7 3.5
40 1.11 1.22 0.94 12.7 11.0 6.3
50 1.11 0.97 0.88 17.5 134 7.9
60 0.87 0.86 0.95 18.1 17.5 10.6




70 0.87 0.77 1.09 21.5 19.3 12.2
80 0.98 0.98 0.52 26.2 23.1 14.7
90 1.08 1.38 1.24 27.2 244 18.2
100 - - 1.41 - - 21.2

Figurel shows the curves of ZNI - SH," for the height structure of the 93 years old mixed stand of
Norway spruce, silver fir and common beech in dynamic.

Fig. 1. Height structure of the mixed stand in dynamic
for past decades
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If we reason on the basis of the dynamic height-structure types introduced by Douhovnikov
(1966), while looking at the figure, we can say that the slightly ascending type is characteristic of
the beech and fir, and the strictly moderate one — of the spruce. So the zero natural indicators of
the height structures increase with age, hence, the inference that with the increase in age a trend is
observed as to a slight decrease in the steepness of the height curves for the fir and beech whereas
the height-structure curves for the spruce do not change in steepness. Therefore, the spruce in the
investigated stand has grown (and given increment) evenly during the period of investigation from
20 to 100 years, and it can be assumed that the available site conditions are the most favourable
ones for the spruce not only in terms of its growth, but also in terms of its height structure. If we
consider the curves of the general heights presented in dynamic on Figure 2, we see that these
correspond with the stand-quality levels, and this is logical. Above all is the curve for the spruce (I
level.), then comes the curve of the general heights of the fir (II level), and at the lowest position is
the curve for the beech (III stand-quality level).
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Fig. 2. The curves of the general heights and the
average curve
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Let us, however, consider the curves of the relative general heights (Fig.3) of the spruce, fir and
beech, which have been obtained as ratios of the heights to the respective general height at the age
of 60. These ratios are the so-called normal numbers (qy) expressing the growth in the general
height. The curves of the normal numbers make it possible to see the curves’ steepness revealing
the growth rate regardless of the stand-quality level. One can see on the figure that the curve for
the beech is the steepest one. So, even though the spruce grows the most evenly and best under the
given conditions, the rate of the growth in the general average height of the beech of the third
stand-quality level, after the age of 50, is the fastest one.

Fig. 3 Curves of the general heights in relative
expresion (A 60) - normal numbers
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2. Average height-structure curves for mixed dendrocoenoses of Norway spruce, silver fir and
common beech
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Figure 4 reveals the average height-structure curves obtained by analysing the model trees
regardless of their ages. The general, height-structure curve for the spruce is above the other ones,
next under it comes that for the fir and then — the one for the beech. If we present these same
curves as relative, by dividing the heights for the particular tree species with their respective levels
of thickness by the height with the natural level of thickness 1.0 (Fig.5), we obtain the curves of
the normal numbers for the height structures of the investigated three constituents of the
mixed dendrocoenosis of spruce, fir and beech. We can see that the steepest curve is the one for
the fir, and this, with all other conditions equal, suggests favourable structure in terms of
productivity.

Fig. 4 Average curves of height structures of mixed
dendrocoenoses
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Figure 5 also reveals A.V. Tyurin’s uniform curve of normal numbers for height structures, which
he created for all tree species. One can see that its aspect is close to those of the investigated
curves, coinciding especially with that of the curve for spruce, which is important as the spruce is
the main species in the investigated mixed stand. In Table 3, the four curves of the normal
numbers have been presented numerically and their similarities to Tyurin’s uniform curve have
been proved statistically by means of Wilcoxon’s criterion. During previous investigations of ours
(Petrin R. et al. 2014 and Petrin, R, 2018), a similar close resemblance between Tyurin’s curve and
the average curves of the normal numbers pertaining to the structures of pure stands of Norway
spruce, silver fir and common beech was proved to exist. Therefore, there are no considerable
differences in the height structures of the pure fir, spruce and beech dendrocoenoses, on the one
hand, and the evenly mixed ones composed of these same species, on the other, so that the latter
ones can be characterised by a GENERAL average curve of height structure. Hence, it is
most probable that the volumes of mixed dendrocoenoses of Norway spruce, silver fir and
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common beech can be assessed according to the dominant tree species and on the basis of average
data.

HopmanHu uncna q,

Fig. 5. Average curves of normal numbers (q,) of mixed
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Table 3. Comparing the curves of the normal numbers (q,) for height structure with Tyurin’s
uniform average curve
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3. Using the data from the analysis for other dendrocoenoses

The results of the analysis about the past decades, for the mixed dendrocoenosis of Norway spruce,
silver fir and common beech occupying Sample Plot 57, for the time interval from 20 up to 100
years, can possibly be used for other, similar, mixed stands. This would make it possible to assume
such a dendrocoenosis as a model one with a view to use the results with respect to other
dendrocoenoses of similar parameters. The methodic approach of using model dendrocoenoses is
often applied into forest-mensuration modelling, as is the method of analysing growing stocks
(Douhovnikov and Mihov, 1984; Petrin, 1988 and others). This approach makes it possible to
derive from the analysis of a dendrocoenosis information on the dynamics of other similar
dendrocoenoses of the same line of development. Figure 6 reveals the average curves of the height
structures for the particular ages of the analysed dendrocoenosis and of the average curve of height
structures of 21 particular, mixed dendrocoenoses of similar compositions of Norway spruce,
silver fir and common beech at the respective ages. The height structures of these dendrocoenoses
have been assessed by using the zero natural indicators. The curve of the dynamic structure of the
analysed dendrocoenosis and the general curve of the height structures of 21 real dendrocoenoses
have very similar aspects. They are slightly ascending and slightly descending, respectively; both
curves are very similar. The straight lines of the trend are within a range of zero natural indicators
(SH,") from 0.9 to 1.0, which is a very narrow one for zero natural indicators. The similarity in the
curves’ aspects has been proved statistically as well in Table 4, where, according to the criterion of
Wilcoxon, the zero hypothesis has been assumed.

Comparing the dynamic height structure of a 93-
year-old dendrocoenosis with the height
structures of 21 dendrocoenoses of the same
composition
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Table 4

Height-
structure
indicator
(SH,")
based on

Test after  Wilcoxon

Age, years (a=0.5)

4 |50 |60 |70 |8 |90 |100 Zero

Wstat
Woerit.
e}

Analysis
of
mixed
dendrocoe
nosis

the
1.09 [ 099 | 0.9 091 (083 [123 | 141 |18 |3 0.44

assumed

21
mixed
dendrocoe
noses

real,

096 | 096 (098 | 1.04 |097 |092 |0.83 |- - - -

Inferences
The results obtained by means of our calculations and analyses can be generalised as the following
main inferences and conclusions:
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The height structure in dynamic can be determined as belonging to the slightly ascending
type, with the fir and the beech, and to the moderate type with the spruce. With the
increase in age, a trend is observed revealing that the height curves for fir and beech
become less and less steep, whereas those for spruce do not change in steepness.

The spruce grows best and the most evenly under the given site conditions. The growth
rate of beech according to its average height is the best within beech’s third (IIT) stand-
quality level.

The height structure of the silver fir in the mixed dendrocoenosis is the most favourable
one within fir’s second (II) stand-quality level because its increments between the
particular thickness levels are the best.

The curves of the normal numbers for the height structure of the mixed
dendrocoenosis are very close to one another, as well as to Tyurin’s uniform curve,
in their aspects. Therefore, there are no substantial differences in the growth in
height between the pure dendrocoenoses of fir, spruce and beech and the evenly mixed
ones of this same composition, so that the latter ones can be characterised by a
GENERAL, average curve of structure.



Conclusion

The height structures of pure dendrocoenoses of Norway spruce, silver fir and common
beech are very similar in their characteristics to those of evenly mixed dendrocoenoses of
these same species.

The method of investigating structures of dendrocoenoses in dynamic on the basis of model
trees can be assumed as successful, i.e. indicative, when finding out regularities of the
structures of dendrocoenoses of compositions like this and at different ages.
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PE3YJITATHU OT UHTPOAYHUPAHE HA BbJITAPCKH COPTOBE
OPUEHTAJICKHA TIOTIOH B PEITYBJIMKA BUETHAM
Xpucto Bosykos, Mapus Knmesa, Ho4o Kouen
HMHCTUTYT 110 TIOTIOHA U TIOTIOHeBHUTEe H3aeausd-Ilnosaus

RESULTS OF INTRODUCTION OF BULGARIAN ORIENTAL
TOBACCO VARIETIES IN THE REPUBLIC OF VIETNAM
Hristo Bozukov, Maria Kasheva, Yovcho Kochev
Tobacco and Tobacco Products Institute - Plovdiv

Abstract

The Framework Convention on Tobacco Control of the World Health Organisation
(FCTC/WHO) requires the reduction of additives and ingredients in tobacco products leading to
smoking addiction, requiring the incorporation into these products of tobaccos with reduced
Nicotine content and exclusion of chemical additives such as flavourings, softeners, etc. This
gives a new opportunity for the Bulgarian Oriental Tobacco, characterized by high ecological
purity and aromatic qualities for Improve the tobacco blends of Virginia tobacco. The Republic
of Vietnam is a producer of significant quantities of large-leaved tobacco from the Virginia
Variety Group and a producer of cigarettes of the Virginia blend type.

The Institute of Tobacco and Tobacco Products, Markovo, Bulgaria and the Institute of
Tobacco in Hanoi, Vietnam develop a joint program for introduction of Bulgarian Oriental
tobacco varieties for the needs of the tobacco industry in the Republic of Vietnam.

The report presents the results of the testing of certain varieties of Bulgarian Oriental
tobacco under the soil and climatic conditions of Vietnam.

Keywords: oriental tobacco, introduction, varieties with reduced nicotine content, Vietnam

BBBEJIEHUE

PamkoBaTa KOHBEHIIMS 32 KOHTPOJ Ha TIOTIOHA Ha CBeToBHaTa 3apaBHa opranusanus (COP/
WHO/FCTC/8/. 2018), mnpenBwkia HaMajsBaHE HJIM IBJIHO INpeMaxBaHE Ha JI00aBKUTE M
ChCTAaBKUTE B TIOTIOHEBUTE U3JCJHs, BOJCIIM 10 MPUCTPACTIBAHE KbM TIOTIOHOMYyIIeHe. ToBa ce
Ipejyiara Jia ce MOCTUTHE Ype3 BilaraHe B TE3W M3JENHs Ha TIOTIOHH C HAMAJIEHO ChABPYKAHUE Ha
HUKOTHH W W3KIIOYBaHE Ha JIOOaBKM OT XUMHYHO €CTECTBO, KATO OBKYCHTEIH, apOMaTHU3aTOPH,
OMEKOTHTENX M T.H. JI0OaBKHWTE MpPEACTaBIsABAT BEIIECTBA PA3IUYHH OT TIOTIOH, KOHTO ca
MpeaHaMepeHo J00aBeHH OT TIOTIOHEBAaTa WHIYCTPHUS KBbM TIOTIOHCBUTE H3IENHUs, 3a Ja ce
MTOCTUTHAT MPUATHH XapaKTEPHUCTHKH HAa TOKCHYHHTE TIOTIOHEBH MPOAYKTH U CHIIUTE Ja CTaHAT
MIPUEMJIUBU 32 TIOTPEOHTENINTE, KAaTO MPHUKPUBAT HIKOM HEKETaHW SPEKTH OT BIUINBAHETO Ha
TIOTIOHEB auM. M3cienBaHusTa COYAT, Y€ M3TapsHETO Ha JO00aBKHTE KBbM TIOTIOHA BOIM [0
OTJIENIsSTHE Ha HAKOU 0COOSHO BpenHH cheauHeHus. OcoOeHOo MpHUTecHHUTENeH € (aKThT, Y€ Te3n
JM00aBKH MOTAT Jia HampaBsT TIOTIOHEBHTE H3JEIHs IO-TPUBJIEKATEIHH 3a MOTPEOUTETUTE U
MTOBHIIAT TAXHOTO MOTPEeOJICHUE U MpHCTpacTeHOCTeHOCTTa KbM TiaX (Pemenue EC-2016/787).
TakuBa 100aBKH ca 3aXapH, COPOUTOJ, MPONMICH TIIUKOJ, TJIHIEPHH, KaKao, BAHHUIUH, MEHTOJI,
JIUKOPHC, HSIKOW €KCTPAKTH OT CMOJIH, IUIOJIOBE W T.H. AJIKaJOWIBT HUKOTHH, CHIBpIKAIl CE B
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TIOTIOHA, OT CBOS CTpaHa HE € OT Hall-BpeJHHUTE CHCTABKU HA TIOTIOHEBUS UM, HO HMEHHO TOH €
NpUYHMHA 33 TMPHUCTPACTSABAaHE KbM TIOTIOHOMyIIeHeTo. [IpeaBikaa ce BiaraHe B TIOTIOHEBHTE
M3JIeNHsl Ha TIOTIOHM ¢ HaMaJIeHO ChIbP)KaHUE HAa HUKOTHH, KaTO MspKa C IPUCTPACTSIBAHETO KbM
TSX. BBIIpekn, ue Bce ollle He € OmpelesieH SICEH Ipar U cjeqBa Ja ce OTYUTAT WHAWBUAYATHUTE
Pa3/IMKU B YyBCTBUTEIHOCTTA KbM HUKOTHH, Pa3IMYHUTE IPOYUYBAHUS II0KA3BaT, Y€ HAMAISIBAHETO
Ha ChABPKAHMETO Ha HUKOTHH A0 0,4 mg/g me cBeae 10 MUHUMYM PHCKA 32 3aBHCHMOCTTA.
IToHacTosimeM ChIbP)KaHUETO Ha HUKOTHUH B Pa3IMYHUTE TIOTIOHEBU COPTOBU I'PYIIU U COPTOBE €
B 3HAYMTENTHO MO-BHCOKO KOJWYECTBO. Pa3inM4HM CEJICKOCTOMAHCKH NPaKTHUKH, TeHETHYHATa
MaHUITyJIalus KaTo M CYIEepKPUTHUYHATA EKCTPAKLHs, Ca TEXHHKH KOHTO ca pa3paboTeHH H
W3ION3BAaHA OT MPOU3BOJMUTEINTE HA TIOTIOHEBHU H3JIENUSl 33 OTCTPAaHsSBaHE HA HHUKOTHH OT
TIOTIOHEBH JINCTA 3a MPOU3BOJICTBO HA TIOTIOHEBH M3/ACHA. [I0BEUETO OT HATMYHUTE TEXHUKHU Ca
YCIIEIIHN 32 HaMaJlsiBaHe HA HHWBaTa HA HUKOTHH — T€HETHMYHAa MAaHMITYJalus ¥ MOBBPXHOCTHA
EKCTpaKIUs MOXe Jla HaMald HUBaTa Ha HUKOTUH B (0,4 MI/T B TIOTIOH — HO C€ pa3iHyaBar 110
TAXHAaTa €(EeKTUBHOCT M TEXHUTEC BB3MOXHHM HEXENaHH MOCICOUIM M B MHOTO CTpPaHU ca
HEJIOMyCTUMH OT 3aKOHA.

Brarapckure OpUEHTAICKU TIOTIOHHM C€ XapaKTepU3UpaT C BUCOKAa €KOJOTHMYHA YUCTOTA,
apOMaTHYHH KayecTBAa M CPABHUTEITHO HUCKO HUBO Ha HUKOTHH (0,4 — 2.4 mg/g), KOeTO TH NpaBH
MOJXOAIIN 32 MoAoOpsiBaHe Ha OneHaoBeTe OT TIOTIOH Bupkunusa (bodykos, X. 2015, 2016),
0e3 He)KeaHaTa TeHeTHYHA MO (pHUKAIIHS.

B PenyGnuxa BuerHam ce OTINIeXIAaT 3HAYMTEIHU KOJMUYECTBA EIPOJMCTEH TIOTIOH OT
coproBa rpyna Bupxunus. Exxerogno ce 3acaxaar Hazg 15000 ha u ce mpoussexaar Haa 30-35000
TOHa TIOTIOH. OCBEH TOBa KOJIMYECTBO B CTpaHaTa ce BHacsT ouie okojo 40000 ToHa TIOTIOH 3a
TIOTIOHEBATa MMPOMHUIIUICHOCT. BHeTHAM € TrojisiM MpOM3BOAMTENl HA IHUTAPH OT THUTA BUpKUHUS
6nenn. Crpanara e kiacupasa cpell 15-te Hail-roseMu norpeduTeNn Ha TIOTIOH B CBETA C IOBEYE
ot 15 munmnona nymauu (Tobacco Asia, 2016).

WHCTUTYT 1O TIOTIOHA W TIOTIOHEBUTE u3jenus c. MapkoBo u MHcTUTyTa 10 TIOTIOHA B
XaHOH, pa3paboTBaT CHBMECTHA TMporpamMa 3a HHTPOAYLNHPaHE Ha OBJITapCKH OPUEHTAICKH
COPTOBE TIOTIOH 3a HYX/IUTE Ha TIOTIOHEBaTa WHIYCTpUs Ha PenyOiimka BueTHam BBB Bph3Ka C
nsuckBanuara Ha PKKT na C30.

Ilenta Ha cBpBMecTHaTa pabOTa € HMHTPOAYLMpPAHE Ha OBITapCKH OPHEHTAICKH COPTOBE
TIOTIOH, NPOSIBABALIM HaW-ITBIHO TEXHOJOTWYHUTE CH KadecTBa MPH NOYBEHO-KIMMATHUYHHUTE
ycioBus Ha PerryOnmka Buetnam.

MATEPHUAJI U METO/

3a menta Ha W3NHWTBAaHETO BHB BHETHAM ca MPeNOCTaBeHU CEPTUPHUIMPAHH TIOTIOHEBU
CEMEHA OT HAKOJIKO OPUEHTAJICKU COPTa TIOTIOH:

1. bacma 16;

2. bacma X;

3. Koszapcko 339;
4. Xancku 227,

5. Hymauma 733m
6. Puna 89

Msicto Ha 3anarane Ha onuta: Nmh Son District. [TpoBunanus Hun Tyan - Buetnam

ITpousBeneH e TIOTIOHEB pa3caj OT IocoueHurte coptoBe. Jlata Ha 3acaknane: 13 nexemBpu
2018 1.

Coprosere Kozapcko 339, Xancku 227, Jlynauna 733, Puna 89 ca pa3caieHu npy IUIBTHOCT
130 000 pacrenns /ha (Pascrosane mexxny penosere: 0,5 m; PascrosHue Mex Iy pacTeHHUSTA B
pemnose: 0,15 m); CoproBe Basma 16. Basma X ce pascaxnar npu mrstHOCT 220 000 pactenus /
ha (Pasctostue mexay pemosere: 0,3 m; PascTossHue Mexxny pacteHusra B pexose: 0,15 cm).
CoproBeTe ca OTIIIEKIAHH 10 TEXHOJIOTUS NpelocTaBeHa OT MIHCTUTYTA 110 TIOTIOHA U
TIOTIOHEBUTE U31enusi-c.Mapkoso (bo3ykos. X., Mamesa, B. 2016) .

OrtunTanu ca:

» Ilepuoa 1o ub(TekK, IBPBH 3PSUL JIUCT U HOCIeAHa OepuToa;
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» XapakTepHuCcTHKa Ha pa3BUTHE Ha COPTOBETE — BUCOYMHA HAa PACTCHMATA, OOIII
Opoii ucTa, cpelieH pa3Mep Ha JIUCTaTa;

» J1o0uWB cyX TIOTIOH M KQ4ECTBO OT COPTOBETE TIOTIOH ;

» CobabpXxaHie Ha HIKOM XUMHIECKH KOMITIOHCHTH B CYIIICHH JIUCTa

PE3YJITATU U OBCHXKIAHE

Pa3BuTHETO Ha TIOTIOHA HA TTOJIETO M MTOKA3ATENTE 38 KOJMIECTBO M KAYECTBO HA MOTyUCHHUS
TIOTIOH € NPEICTaBeHO Ha CHUMKU 1-4 u B Tabmuuu 1-3, a XMMHUYECKUTE XapaKTEPUCTHKHU Ha
IoJy4eHaTa CypoBrHa B Tabnuua 4.

Pesynratute B Tabmuna 1 mokasBar, 4e IpU IOYBCHO-KIMMATHYHHUTE YCIOBHUsS Ha BueTHam
(BHCOKa BB3/IyIIHA M IMOYBEHA BIAXKHOCT, YMEPEHH TEMIIEPATypu U JOOPH IMOYBH) OPUEHTAICKHUTE
COPTOBE TIOTIOH c€ pa3BUBAT OyHHO, KaTo GOPMHUPAT MO-YEAPSHHU JIKCTa B CpaBHEHHE ¢ bbarapus
Y UMaT MO-ABIBI MEPUOJl HA BEereTalus M peKoNATHpaHe. TIOTIOHBT OT PAa3IMYHUTE 3aJI0KEHU
copToBe BB BreTHam octura 1o mblieH bQTex mo-pano — Ha 50-52 nen, a B beirapus va 60-65
JeH. Ilo cpmure npuyrHU BB BueTHaM y3psiBaHETO Ha IBPBUTE JIUCTA CTaBa MO-KbCHO — HA 57-
59 nen, nokaro B bbarapus ToBa ctaBa Ha 45-50 neH. [1o00Ha € M CHTyalusITa C TOTOBHOCTTA Ha
TIOTIOHA 3a ToclieHa 6epurba — BbB BuetHam T4 ce ochiuecTssiBa Mexnay 105 u 113 nen cnen
pascaxkaaHe NMpH pa3IudHUTE COPTOBE, TOKaTo B brirapus ToBa ctaBa ot 85 10 95 neH.

Tabauna 1. Bpeme 3a otrnexaane , 1HU

CoproBe Bpewme (B 1HH) OT pa3cakAaHETO JI0

50% wbpHATH pacTeHUS [IppBY 3psiiT THCT IMocnemna 6epurda

Hun Tyan | Bbearapuss | Hun Tyan | bearapus | Hun Tyan | bearapus
Basma 16 50 60-65 57 45-50 113 85-90
Kozarsko 339 50 60-65 57 45-50 105 90-95
Hanski 227 50 60-65 57 45-50 105 90-95
Dupnitsa 733 50 60-65 57 45-50 105 90-95
Rila 89 52 60-65 58 45-50 105 90-95
Basma X 52 60-65 59 45-50 113 85-90

CpaBHsiBaHETO OMOMETPUYHHTE TIOKA3aTENIM HA OPUEHTAJICKUTE COPTOBE TIOTIOH,
oTriexxaaHu BbB BuerHam u beiarapust coun (Tabum. 2), ye o OTHOIIEHHE HA U3pacTBaHE Ha
BHCOYHMHA ¥ Opoii (POPMHUPAHU JIUCTA PACTCHUATA Ca B PAMKUTE HA 3AJI0KSHUST CH TCHETHICH
MIOTEHLIMAN U He ce pa3nnyasar cbiuectBeHo (Bozukov, H., Kasheva, M.,Kochev, Y.,Varkova, 1.
2018). ITo oTHOIIEHNE pa3MEpUTE Ha JIUCTATA MIPH HIKOW OT COPTOBETE, OTIIICKIaHU BB BuetHam
ce HaOJro1aBa 3HAYUTEIIHO YBEIUYCHHE.

Tadsmna 2. XapakTepuCTHKU Ha pacTeska.
Coprose Bucouuna Ha OO0 6poif Ha Cpenen pa3mep Ha Jiucrara
pactenusra (cm) JUCcTaTa

Jpmxuna (cm) | Hlupounna (cm)

Hun bonra- | Hua | bemra- | Hun | bemra- | Hum | boira-
Tyan pust Tyan pust Tyan pus Tyan pus

Basma 16 109.3 90-100 | 30.2 26-30 21.7 16-18 12.2 10-12
Kozarsko 339 111.8 | 100-120 | 31.4 28-30 31.9 23-30 20.1 12-13
Hanski 227 96.1 110-130 | 20.6 30-34 27.1 26-32 17.7 16-21
Dupnitsa 733 120.4 | 135-150 [ 24.0 32-34 23.8 23-25 16.6 15-16
Rila 89 120.3 | 135-150 | 25,5 32-34 33.0 23-25 20.9 15-16
Basma X 121.6 | 100-120 | 30.6 26-32 22.9 16-18 13.7 10-12
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JloOuBBT Ha cyX TIOTIOH (Tabi. 3) OT cOpTOBETE OTIVICkKAaHN BB BreTHaMm € B auana3oHa Ha
CTOMHOCTHTE Ha JOOWMBa IMONy4YeH B bbarapus, Karo mpu HAKOM COPTOBE JOPH € TO-HHCHK
(Xancku 227, Oymauna 733), KOeTo ce AbDKH Ha (QakTa, ue BbB BHeTHaM TIOTIOHBT € KbpIIIEH,
MPH KOETO IBETHATa KUTKA CE TMpeMaxBa M HIKOJIKO OT BPBHXHHUTE (YYOBH) JIMCTA, KOUTO HE CE
PEeKOJNTHpAT.

Tabauna 3. JIo6uB cyX TIOTIOH U Ka4eCTBO.

Coprose Jo6us (t/ha) IIpouent Ha | u Il xitaca Ha cyxu Jiucrta
Hun Tyan boarapus Hun Tyan Bbarapus

Basma 16 1.63 1.5-1.8 86.6 80-90
Kozarsko 339 1.72 1.5-2.2 61.6 60-70
Hanski 227 1.57 1.8-2.5 84.3 70-80
Dupnitsa 733 1.27 2.5-3.0 72.1 70-80
Rila 89 1.89 2.5-3.0 78.6 70-80
Basma X 1.57 1.6-1.8 83.0 80-90

ChIbpKaHUETO HA HAKOW XUMHUYHH BellecTBa (Tabi1. 4) 4yBCTBUTEIIHO CE pa3indaBa OT TOBa
Ha TE3W COPTOBE, OTIIIEXKAaHU B brirapus. HUKOTHHBT B cOpTOBETE, OTIIICXKIaHH BB BreTHaMm e
C 3HAYUTEIHO IO-BHCOKH CTOHHOCTH (IBa-TpU I'BTH) B CPABHCHHE C TOBAa Ha OTIVICKIAHHTE B
Boarapusi, mopaan U3BHPIICHOTO KbpIIEHe HA IIBETHATA KUTKA Ha pacTeHusTa. ChIbpKaHUETO HA
Pa3TBOPHMH BBIVIEXUIPATH € C IO-HUCKH CTOWHOCTH, a ChIBPIKAHUETO HA XJIOP € Ha IOCTa BUCOKO
HUBO, KOETO € HekenaHo. [IpudymHaTa 3a TOBa € B 3aCOJCHHTE IUIONIM, W3MOJ3BAHU TpPHU
cenTO0000POTa 32 OPH30IPOU3BOACTBO M BOJATA U3IIOJI3BaHA 32 HAIIOSIBAHE.

Taoauna 4. C’BZ['Bp)KaHI/Ie Ha HAKOU XMMHUYCCKN KOMITOHCHTH B CYIICHHU JINCTA.

PazrBopumu
[V 0,
Coprose Huxori, (%) BbIIIeXUIpaTH, (%) Xuop,(%)
Hun Tyan | bearapust |Hun Tyau | Bearapus |Hun Tyan | bearapust
Basma 16 2.94 0.52-0.94 11.8 16-22 1.66 0.0
Kozarsko 339 3.35 0.9-2.0 5.1 6.5-19.5 4.79 0.0
Hanski 227 4.27 1.5-2.7 7.7 6-18 1.63 0.0
Dupnitsa 733 3.32 1.0-1.3 5.9 12-17 2.03 0.0
Rila 89 1.66 1.0-1.3 2.0 12-16 1.71 0.0
Basma X 3.47 0.8-1.4 7.5 16-22 1.87 0.0

Cn.2. Coprt bacma X
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Cu. 3. Copr Puna 89 CH. 4. lynauna 733

n3BOaHN

1. Tlpum mNOYBEHO-KIMMATHYHHUTE YCIOBHS Ha BueTHaM (BHCOKa BB3AYNIHA M IOYBCHA
BIQXXHOCT, YMEPEHN TEMITepaTypH U JOOPH TTOYBH) OPUCHTAJICKUTE COPTOBE TIOTIOH CE pa3BHBAT
OyiiHO, KaTo (hOpMHUpAT MO-yeAPEHH JIUCTa B CpaBHEHHE ¢ bbarapus 1 uMar mo-ababr Hepuoj Ha
BErUTalMs U PEKOITHPAHE.

2. CopIppKaHHETO Ha HUKOTHH NIPU OPUEHTANICKHTE COPTOBETE TIOTIOH, OTIVICKAAHH BHB
BueTHaM € 10-BHCOKO B CpaBHEHHUE C TOBA Ha OTIVISKIAHUTE B bbiarapus, nopaau U3BbPLICHOTO
KbpIIEHEe Ha [[BETHaTa KUTKa Ha pacTeHusATa. CHIBPIKAHMETO HA XJIOpa € ChIIO J0CTa BHCOKO.
IIpuunHaTa uaBa OT BoJAaTa U3IO0JI3BAHA 3a HAIIOSIBAHE.

3. KonuuectBaTa Ha pa3TBOPUMHU BBITIEXHIPATH IPU TIOTIOHA OT BCUYKU COPTOBE OTIIIETaH
BbB BueTHaM € B 10-HUCKHU CTOMHOCTH, a XJIOpa ¢ BUCOKO ChIbP)KaHUE, KOETO € HEXEJIaHO.

4. HeoOxoauMmo e TpoabDKaBaHE Ha M3CICABAHETO C OBITapCKH OPHUCHTAICKH COPTOBE
TIOTIOH B JIPYTH paiioHU Ha PeryOmmka BueTHam 3a HamMupaHe Ha Haf-TIOIXOIAIINTE YCIOBHS 32
OTIJIEKIAaHETO UM C LieJI [10JIy4aBaHe Ha KEJIaHaTa [0 Ka4eCTBO U KOJIMYECTBO CYPOBUHA.
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MOJIEJIMPAHE U NU3CJIEABAHE HA ®OTOBOJITANYHA CUCTEMA
Jumutsp Cninpos
YHuBepcuTeT 110 XpaHUTEJIHH TexXHOJ0ruu - IlnoBaus

MODELING AND INVESTIGATION OF PHOTOVOLTAIC SYSTEM
Dimitar Spirov
University of Food Technologies — Plovdiv

Abstract: The photovoltaic system for solar energy utilization is modeled and investigated.
Photovoltaic cells use the photovoltaic effect, which directly converts solar energy into electricity.
An algorithm has been developed to determine the static characteristics of the system under
different operating modes, determined by the variation of solar radiation and the parameters of the
electrical circuit. The modes at which maximum power is obtained are investigated. The
conducted experimental studies confirm the performance of the developed models.

Keywords: photovoltaic system, static characteristics, operating modes.

BnBenenue

HapactBamms wuHTEpeC KbM H3MOJ3BAHETO HA BB30OHOBSAEGHH EHEPTUHHM H3TOUYHUIM €
MPeN3BUKAHO OT CTeMeka KbM HaMalsfBa 3aBHCHMOCTTa OT M3KONIAEMH TOpMBAa M HaMalsiBa
EMHUCHUHTE Ha MapHUKOBH ra3oBe B arMocgepara (Spasov, 1988). CabHIIETO € eHeprueH U3TOYHUK,
IpH KOHTO ce HM3I0J3Ba JUPEKTHO MOCTHIIBAIATa CIIPHYEBA CHEPIHS, BHB BHJ HA TOIUIMHA H
€CTECTBEHO OCBETJICHHE B CrpaJMTe MM HHAMPEKTHO, 4Ype3 IpeoOpa3yBaHe Ha CIbHYCBATA
eHeprus B eleKkTpuaecTBo (Sorensen, 1989).

EnHa 0T OCHOBHMTE TEXHOJOIHH, KOUTO CE M3I0JI3BAT 32 OMOJI30TBOPSIBAHE HA CIIbHUEBA €HEPTUs
¢ (hOTOBONTAaMIHOTO IpeoOpazyBaHe, NPH KOETO C€ W3BBPIIBA AUPEKTHOTO INPEBPBINaHE Ha
CITbHYEBA eHeprus B enekrpuuecka eneprus (Bellini, 2009).

Ilen Ha HacrosmaTa paboTa € pa3paboTBaHETO Ha MATEeMaTHYECKH MOJAEN Ha (DOTOBOITAUUCH
Monyi. Heob6xonumo e fa ce u3ciieiBaT pexXuMUTe Ha paboTa Ha MOAyJa.

MaTteMaTH4YeCKH MOIETH

doToBONITANYHATA KJIETKA € OCHOBEH CJIEMEHT Ha (H)OTOBOJTAMYHUS MOJIYJ, KOWTO H3IOI3Ba
(dhotoBoaTanuHus edext. Hali-mupoko U3MoN3BaHus MOAX0/] 3a MOIeIMpaHe Ha (hOTOBOJITAMYHATA
KJIEeTKa € IMOJYyYaBaHETO Ha CJIEKTPHUYCCKa 3aMecTBalla cxemMa Ha 0a3zara Ha CKBHUBAJICHTHATA
enekrpudecka Bepura (Chin, 2015, Rustemli, 2011, Hernanz, 2010). ITo cBosiTa CHITHOCT KJIeTKaTa
TPE/ICTAaBIABA MOIYNPOBOAHUKOB eleMeHT ¢ enuH p-n npexof (Chin, 2015). ITomyuaBaneTo Ha
(oToToKa B Hest MOKE Ja Objie MPEACTaBEHO ¢ JAMOJHATA BOJT-aMIiepHa xapakrtepuctruka (Chin,
2015, Hernanz, 2010):

vp
IP=IL_ID=IL_ID0(eakT_1), (1)

KBAETO: [; € TOK Ha UAeAIHUs M3TOYHHK Ha TOK, MOJIyYyeH OT CIIbHUEBaTa paauauus; I, € TOK Ha
TBMHO Ha J10/a; [, € TOK Ha HacHIlaHe Ha nuoja; Up e HampekeHHe Ha KJIeTKaTa; g € 3apsia Ha
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eNeKTPOHa; a — (haKTop Ha MICATHOCT Ha AHoa; k - kKoHcTanTa Ha bonuman; T - Temmnepatypa Ha
KIIpTKATa.
MopaenbT Ha €AMH IMOJ HE OTYNTA TOIUIMHHUTE 3ary0H, KOUTO C€ OTAENAT B CUIIMIIUEBUS KPHUCTAJ,
B NPOBOIHUIINTE, CBBP3BAIIM OTJCTHHUTE KJIETKM M B KOHTAKTHOTO CBIPOTHBICHHE. ExmH OT
HAYMHUTE 3a TPEICTABSIHETO Ha 3aryOHTe € 4Ype3 BKIIIOYBAHE Ha MOCIICIOBATEICH PE3UCTOP KBM
npeanmsupanus moxen - Rg-monen (Chin, 2015). TounoctTa Ha Rg-MoJena € orpaHH4YeHa IpH
N3MCHEHHETO Ha TeMIlepaTypaTa Ha ()OTOBOJTAaMYHATA KJIETKa B IIMPOKH TPAaHMIM. 3a Ja ce
HaMaJu BIMSHHETO Ha To3U e(eKT e J00aBeH U mapaneneH pesuctop — Rp-mozen (Chin, 2015).
BKJITOUBaHTO Ha DOIBIHUTEIHHUTE PE3UCTOPH yBeNIM4YaBa Oposi HA HEPU3BECTHHUTE MapaMeTpH Ha
monena — I, Ipg, a, Rg, Rp . Tounoctra Ha Rp-Mozena e HamajeHa NpU HHUCKH CTOMHOCTH Ha
CITBHYEBATa pajuaIst 1 0COOEHO O30 A0 TOYKATa Ha MPa3eH XOJ, HO BBIIPEKU TOBA, TO3H MOACI
€ e/IMH OT Hai-u3non3BaHute B tureparypara (Chin, 2015).
3a ompenensHETO Ha HEM3BECTHUTE MapaMeTPH Ha MOJella Ce M3MOI3BAT PA3INYHU ITOJXO0H, KaTo
Haii-4ecTo TOBa CTaBa MO-KaTAJOXHUTE NaHHU Ha (ortoBontanunus manen (Chin, 2015, Rustemli,
2011, Hernanz, 2010). IIpn MomennpaHeTo ypaBHEHHATA ca MONYYCHH IO OCHOBHHUTE TOYKH OT
BOJIT-aMIIEpHATa XapaKTEpUCTHKAa Ha IaHeda: TOYKAa Ha Mpa3eH X0, XapaKTepuzupama ce ¢
HaINpexXeHHeTo Ha mpaszeH Xox Uyc; ToUKa Ha KbCO CheAMHEHHE, XapaKTepU3Hpalia ce ¢ TOKa Ha
KBCO CheIMHEHHE [g-; TOYKa Ha MaKCHMalHa MOIIHOCT, XapaKTepu3upamia ce C Toka [y u
HamnpexeHueto Uy, mpu MakcrMamHaTa MOIIHOCT Py,.
B mmreparypa (Bellini, 2009) e npemioxkeH eKBHBAICHTCH MOZAET Ha (POTOBONTANYHHS MaHEN, B
KOHTO HEW3BECTHUTE MapaMeTpH ca CBEIEHH J0 KOOPAMHATHTE Ha OCHOBHUTE TOYKU OT BOJT-
aMIlepHaTa XapaKTepHUCTHKa Ha IMaHena. To3W Mojen MpenacTaBs (OTOBONTaWKa KaTO 3aBHCHM
HM3TOYHMK HA TOK, YIPaBIIsIBaH OT HAIIpEKEHUE:

_ a1\ e o (1o i) gt o o™
Ip = e [ 1 - ¢, [ €200 — 1 ,Cl—(l—a)e zoc,cz_m. )
ITpeanMcTBOTO HA TO3M MOJEN €, Y€ BOJIT-aMIIepHATa XapaKTepHCTHKA MOXKe 1a OBJie MOCTpoeHa
KaKTO IT0 KaTaJOKHH JaHHU 32 HOMHWHAJHUS PEKHMM Ha pa0doTa, Taka M MO M3MEPEHH TaHHU TPH
pa3IuyHa CTPHYEBA PAIHAINS U Pa3IndHa TeMIIepaTypa Ha maHena. HemoctaTek Ha Mojena e, 4e
IIpU OCTPOSIBAHETO Ha BOJT-aMIIEpHATa XapaKTepUCTUKA I10 U3MEPEHHU JaHHU € HeoOXOAuMO Ja
OBaat onpeaeNeHd KOOPAMHATHTE Ha TOYKAaTa ¢ MAaKCUMaJIHa MOIIHOCT, KOETO H3UCKBAa CHEMAHETO
Ha IpUIaTa BOJIT-aMIIepHAa XapaKTepPHCTHKA. 3a Ja ce W30erHe ToBa, MOJACIBT MOXeE Ja Oble
IIPEACTAaBEH B CICTHUS BU:

1 up-1

ip =ty W=y W +1=K(1- =)+ 1; 3)

KYP

1
kpaero: K =iy “M; ip = Ip/lsc — TOK Ha MaHeTa B OTHOCHTENHH eauHHIM; Up = Up/Uyc —
Hampe)keHHe Ha maHena B oTHocuTenHu emwHuim; Uy = Uyy/Uoc —1; iy =1 —Iyn/Isc ;
Uyn, [yny — HalpekeHWe ¥ TOK HAa IaHela MPH MAaKCHMajdHa MOIIMHOCT [0 KaTaJOKHH TaHHH.
[Tomyyenata 3aBucHMOCT (3) JaBa BB3MOXKHOCT Ja OBJE IOCTPOSHA BONT-aMIIEpHATA
XapaKTepUCTHKA Ha ()OTOBOJITAMYHHUS MOJYJI CaMO Ha 0a3a Ha M3MEPEHUTE IPH MPa3eH X0 U KbCO
cvequHenue napamerpu Uye ¥ I I DafieHaTa CirbHYEBa paJUalys U TeMIepaTypa.
3a MouIHOCTTa Ha HOTOBOJITAMYHATA KIIETKA MOydaBaMe u3pas3a:
Pp = Uplp = Up [K (1 - K%P) + 1] = [ln (mf—_LP) /ln(K)] ip. @)
3a ompemensHETO HAa KOOPAMHATUTE HAa TOYKATa C MaKCHMAalHa MOIMHOCT Au()epeHIpame
mbpBaTa 4acT Ha (4) 1O Up, @ BTOpATa 4acT MO ip U 32 CTOHHOCTTA Ha HAIIPEKCHUETO U TOKA MPHU
KOHTO C€ T0JIy4aBa MaKCHMAIIHa MOIIHOCT, HAMHPaMe:
1-W(te K+1)(W(S+e)-1
Upo = 1n£§) ); ipo = ( )V(V(i(fe)) ); (®)]
K
kpaeTo W e ¢pyHkuuaTa Ha JlambepT.
3a MakCHMaHATa MOI[HOCT MOJIy4aBame:
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] (K+1)(W(%+e)—1)z
Ppm = Upolpo = W(%+e) In(K) (6)
AKo KBM wu3BOAMTE Ha (POTOBONTAMYHATAa KJIETKA € CBbP3aH TOBapHUS pe3nuctop R, ,
Hanpexenneto Up ce onpenens ¢ uspaza Up = Ry Ip, a HAIPEKEHNETO B OTHOCUTEIHHU €AUHULIM €:
= (7

P _
=Tlp,

u =
P uoc
KBJIETO 7, = R; /Rp € CBIPOTHBICHHE HA TOBapa B OTHOCHUTENHH eXuHUIHU, a Ry = Upc/Isc €

6a3zoBaTa CTOMHOCT Ha CHIPOTUBIICHHUETO.
3a onTUMaTHATa CTOMHOCT Ha CHIPOTHBICHUETO HAa TOBApa MOJIydaBaMe:

(o)
== - ®)
(K+1) In(K)

Iosyuenu pesyaratu
Pa3paboTennst maTeMaTnueH Mo Ha (JOTOBOJITAMYHA CUCTEMA € M3CJICIBAH EKCIIEPUMEHTAIIHO C
JiBa TUIa (POTOBONTANYHH MaHea, YUUTO TEXHUUIECKH TTapaMeTpH ca JajeHu B Tabiuma 1.

Tabnuya 1. Texnuuecku napamempu Ha u3cied8anume navenu
Tun Pun W | Uy, V | Iy, A | Uopen, V| Isen, A
V-M15-36 15 17,5 0,857 21 1,12
LX-50P 50 17,44 | 2,88 21,6 3,24
Tabnuya 2. Onmumannu napamempu Ha U3C1e08aHume naHeiu
Tun Poo, W | Upp,V | Ipp,A | Rpp,d
V-M15-36 | 15,663 | 16,083 | 0,974 | 16,514
LX-50P 50,274 | 17,222 | 2,919 | 5,900

Ha ¢wur. 1 ca npencrasenu 3asucumoctute Ip = f(Up), Pp = f(Up), Pp = f(Ip), Pp = f(R,) 3a
HOMMHAJHHMS PEKHMM Ha JBAaTa M3CIEIBAHM MOMYJA, MONYYEHH IO KAaTaJOXKHUTE JaHHW. Ha
chiara QGyrypa, Kakro ¥ B Tabamua 2 ca JaJeHH M ONTHMAIHHTE CTOWHOCTH, ONpPEIEIEHH Ype3

MpeIo’KeHaTa METOIMKA.

3 O} P
5 40 o
< 2 — = i
o 0 o o '
-, Lol o 20— :
v\ ‘.‘. /'/, /'9'\\.‘:
0 ' 0¥ :
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Que. 1. 3asucumocmu va Up, Ip, Pp, R}, ¢ mooyn V-M15-36 (—) u mooyn LX-50P (- -)

Ha ¢ur. 2 ca nmanenu ekcnepumentando cuerute rpaduku [p = f(Up) u Pp = f(Up), oT
u3MepBaHus, nposeneHu Ha 25.10.2019 r. cboTBeTHO B 9 4., 12 4. u 16 4. 3a qBaTa M3CICABAHH

ma”esa.
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@ue. 1. 3asucumocmu Ip, Pp = f(Up) ¢ mooyn V-M15-36 (a) u mooyn LX-50P (6)

B rabnuua 3 ca cucremarusupaHu pesynaratute ot uamepBanusata 3a Upc, [sc ¥ pe3ynraTture oT
W3UUCIICHUATA Ha KOOPIMHATHTE HAa TOYKaTa ¢ MakcumanHa MowHocT Uy, Iy, Py , KakTo u
CBIIPOTHUBIIEHUETO HA KOHCYMAaTOpa, OCUTYPSABAILl Ta3H MOIIHOCT R ;.

Tabauya 3. Pesynmamu om usmepsanusma

Tun Yac Uoc,V | Isc, A Uy,V Iy, A Py, W Ry, Q
Ou. 21,0940 | 0,5708 | 16,7879 | 0,4711 | 17,9087 | 35,6362
V-M15-36 | 124. | 20,9925 | 0,6827 | 16,7162 | 0,5763 | 9,6337 | 29,0055
16u. 17,8129 | 0,0994 | 14,6997 | 0,0852 | 1,2523 | 172,5504
Ou. 18,9735 | 0,7671 | 16,4801 | 0,6740 | 11,1069 | 24,4527
LX-50P 124. 18,5129 | 1,3508 | 15,0219 | 1,1084 | 16,6511 | 13,5522
164. 16,6413 | 0,1013 | 13,4456 | 0,0854 | 1,1487 | 157,3841

3akJjouyenne

B moknmama e MojenupaHa W H3CieABaHa (OTOBONTAMYHA CHCTEMa 3a OIMOJI30TBOpPSBAHE Ha
CIbHUEBaTa eHeprusi. Pa3paboTeH € MareMaTudeH Mojed 3a ONpe/eiIsHe Ha CTaTHIHHUTE
XapakTePUCTUKU Ha CHCTEMara MPH Pa3IndyHd PEKUMH Ha paboTa, onpeaeieHd OT U3MEHEHHUETO
Ha CIbHYEBATAa paaualMs W [apaMeTpuTe Ha eJleKTpudeckara Bepura. [IpoBeneHuTe
eKCTIEpUMEHTATHH U3CJICABAHMUS MMOTBBPIKAaBAT pab0TOCIIOCOOHOCTA HA pa3pabOTeHUsT MOIEI.
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ABTOMATNYHA CUCTEMA CBbC COJTAPEH MOAVJ 3A
3AI'PABAHE HA BOJA U OTOIIVIEHUE HA CI'PAJIA
Jumutsp Cnimpos, Hukonait KomutoB
YHuBepcHUTET N0 XPaHUTEIHU TexHoJoruu — Ilnosaus

AUTOMATIC SYSTEM WITH SOLAR MODULE FOR HOT WATER
AND HEATING OF A BUILDING
Dimitar Spirov, Nikolay Komitov
University of Food Technologies — Plovdiv

Abstract: A hot water system and heating of a building was studied. The system contains a solar
module, bio-fuel boiler, tank and radiators. The electro-thermal analogy was used in the modeling
of the system and an electrical equivalent scheme was obtained based on the generalized heat
model and the identification of the thermal parameters. An automatic water temperature control
system with PI regulator has been developed. Simulation results have been obtained for the
temperature of the water in the system and the air in the rooms at different intensities of solar
radiation.

Keywords: hot water system; electro-thermal analogy; automatic control system.

BoBenenue

HapacTBaioTo TbpceHe Ha KOTIHM ¢ OMOrOpHBO B KOMOHWHAIMS ChC CONIAPEH MOXYJT 3a OMTOBO
OTOIUIEHWE € OOOCHOBAaHO OT TSAXHATa BHCOKAa edekTuBHOCT nocturama 90 %, HECKOTO
KOJIMYECTBO HA BPEJHHN EMUCHH MOJTy4eHH NIpH paboTaTa uM, 1ecHoTo odcmyxsane (Fiedler, 2000,
Verma, 2009). Karo 6uoropuBo morar aa ObJaT H3MOJI3BaHU TBPBECHU TIEJIETH, THPBECEH UYUIIC,
CEHO, OTNAaABUYHH CEJICKOCTOMAHCKH MPOIYKTH.

B mureparypa (Fiedler, 2006) e HampaBeHO HM3cieABaHEe Ha KOMOMHHMpPAaHH CHCTEMH BKJIIOYBAIIN
Pa3INYHM €HEePrHilHM M3TOYHHIM KAaTO OMOTOPHBO, CIBHIE, €IEKTPHYECTBO. 3a YIpaBJICHHE Ha
KOTeNla € WM3IOJI3BaH JBYIO3WIMOHEH perynatop. B mmreparypa (Masa, 2011) e mpoektupana
CHCTEMa C KOTeJl Ha Ouomaca, JBa TOINIOOOMEHHmKa M perymarop Ha Cmur. HampaBeno e
CpaBHEHME ChC CUCTEMA YIIPaBJsIBaHA upe3 3aTBOpeH KOHTyp u ITW]] perynaTop.

LlenTa Ha HACTOSILIOTO M3CNIEABAHE € Ja ce pa3paboTH MaTeMaTW4eCKH MOJEN Ha aBTOMAaTH4HA
cHcTeMa ¢ KoTel Ha 6momaca u conapeH Moxyn. Heo6xomumo e fa ce nscienBa e(heKTUBHOCTTA Ha
HOJTy4eHaTa CUCTEMA.

MaTtemMaTHYeCKH MO/IeJIH

Cxema Ha CBIIECTBYBAaIlla MHCTamanus € mpeicraBeHa Ha ¢wur. 1. KortexsT Ha Onomaca e c
aBTOMATHYHO 3apexaaHe Ha ropuBoto ¢ kamamuteT 4,104 kcal’/h u Bogen obem 80 mutpa. B
CHCTEMaTa, OCBEH TOIUIMHATa OT ropeinkara (Jr), ce NojaBa U TOIUIMHA OT CI'bHYEBATA paHalus
(Qc) upes comapen BakyymHO-TpBOeH Moayn (CM) ¢ miom 2,4 m’. Ot m3xomHata TphOa Ha
KOTeNla 3arpsitaTa BoJa IMOCTBIBAa KbM KOHCyMaTopuTe - paauatopu u 300 sutpoB Ooiinep
CBBP3aHH MapanenHo. Ha Bxosa 1 n3xo/a Ha KOTelna, paguaTopuTe, Ooinepa U NUPKyIanuoHHATa
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IIOMIIa Ca MMOCTaBeHU CIIMpaTeNHu KpaHoBe. M3mon3Ban e pasmmpurened cbl (PC) ¢ BMecTuMocT
100 nutpa. KbM KOTE)1a € MOHTHPAH U U3MEPBATEIEH MOAYIL.
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L
g

Koren

oKy
T

Que. 1. Cxema Ha cvujecmsysauiama UHCMAIAYUsL
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Que. 2. Obobwen mooden Ha cucmemama
Tabnuya 1. Enekmpo-monaunna ananozus
TonnuHeH napaMeTsp EnexTpudecku napameTsp
Tonmmeer notok (TommmaHa MomHOCT) — @, W | Enextpuuecku Tok - [, A
Temneparypa — 6, °C Enexrpuuecku notenumain — @, V
Temmneparypna pasnuka — Ag, °C Enextpuyecko Hanpexenue — U,V
TonmmeHO cenpoTtuBieHue — Ry, K/W Enexrpuuecko cpnporusnenue — R, (1
Tomnmuuen kanamureT — Cr, J /K Enexrpuuecku kanauurer — C, F

Ha ¢ur. 2 ¢ mageH TomwiMHeH MojJen Ha cucrtemata. IIpu aHanw3a Ha MPOLIECHTE € HM3IIOJ3BaHA
enekTpo-rormHHara aHanorus (Tabmuma 1). Ha ceimara ¢urypa e nganeHa u enekTpudeckara
3aMecTBalla CXeMa, 0Tpa3siBallia aHAJTOTHYHUTE TOIUTHHHH IPOLIECH.
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3a gBara Bb3eJa Ha 3aMecTBamara cxema (pur. 2) MOKeM J1a 3amuLIeM:

Qr = Qr1 + Qc¢1; Qr1 = Qpz + Q¢ (1

Kb7IET0: Qp1 = Rr1(01 — 05); Qrz = (Ryz + Rr3)02; Qcy = Cr1dB1/dt; Qcp = Crpd0,/dt .
Ha 0a3a Ha cucremara nudepeHIMATHA YpaBHEHHS, OIUCBAIIM IPOIECUTE B pasriiekKIaHaTa
WHCTaNaIus € ChbCTaBeHa CTPYKTypHaTa cxema, fajieHa Ha ¢ur. 3a.

o ¥ 0, 0, 6, Qc 0,

W, P 1k > W, » Wp Wo >

1k, <

WOB

(@ (©)

Que. 3. Cmpykmypra cxema Ha obexma 3a ynpasjieHue (a) u Ha 3ameopenama cucmema (6)

ITpenaBarennure pynkmun W, nu W, Ha 3BeHara ca:
feq ke

T Tser W, = &

1 T Tys+1’

. _ . _ RriRr23 | _ . _ . _ .
KBIETO: Ky = Rpq; ky = Rr1+R123” Rras = Ry + Ry Ty = kyCry; T, = kyCrys Ryq, Ry, Rys —

TOIUTMHHYU CHIIPOTHBIICHUSI CHOTBETHO Ha CTCHA Ha paJMaTopa, Ha CTEHA Ha CTasTa U Ha OKOJIHATA
cpena; Crq, Crp — TOIUIMHHU KaNallUTEeTH CHOTBETHO HAa BOMHHS 00€M M HAa BB3AYLIHHS 00eM B
cHcTeMarta.

ABTOMATHYHO ynpaBJeHHe HA TEMIIEPATYPATa HA Bb3yXa B MOMeEIIeHHETO
ExBuBaneHTHaTa npeaaBaTciiHna (I)yHKHI/Iﬂ Ha 06eKTa 3a YIIPaBJICHUEC CC MMOoJIy4daBa:
WiWp/ke k2 Ke

W, = = = . 3
O 7 1-wywy/k2 T TyT,s2+(Ty+Tp)s+(1—ka/ky)  (Tors+1)(Teps+1) Q)
-ai+ [a?-4a
1 1 1% jar—4dz T T2 T 4T
KbICTO: Tgg = —— Ty = ——; Sqp =————; Ay = ; = ;a0 =1; k, =
it el 5 e2 5’ 1,2 2a? s Uz =kl 1 1—ky/ky’ 0 s Re
ka
1-ky/ky

Ha ¢ur. 36 e mamena cTpykTypHata cxemMa Ha 3aTBOpeHa cuctema 3a ynpasnenue ¢ [11 perymartop.
IIpenaBarennara GpyHKLIUs Ha 3aTBOPEHATA CHCTEMA CE MOJIy4YaBa:
WpW,
__weWo @
1+WpWoWoB

kbaeto: Wp = ks(Tss + 1) /Tss; ks u Ts ca chOTBETHO KOe(HIMEHTa HA MPOMOPIHOHATHOCT M
BpeMekoHcTaHTata Ha [IM perymatopa; Wyp = 1. Ilpuema ce Tg = T,, (Krishnan, 2001) u 3a W;
ce ToJTyJaBa:

3

1 1
W; = =
3 %SerT_Ssﬂ TZ52+28To+1°
ske™ " kske

©)

KkbJeTo Ty 1 § ca ChOTBETHO BPEMEKOHCTAHTa M KOS(HILMEHT Ha 3aTHXBaHE Ha KOJEOATEIHOTO
3BeHO (Krishnan, 2001). IMpupaBHABaMe KOe(HIHUEHTHTE MIPE PA3IUIHUTE CTEIICHH Ha OllepaTopa
S ¥ OT IOJIy4eHaTa cucTeMa ypaBHeHus uspasssame Ty u kg. 3a kg ce moyuasa:

Ts
k¢ = ————.
S 482k Ty

(6)
Moay4yenu pesyaratu

Pa3zpaboTeHata MeToJqMKa 3a AaBTOMATHYHO YIPAaBICHHEC HA HHCTANAIMATA 32 LCHTPAITHO
OTOIUICHUE W TIOJTPsIBAHE HA BOJa 32 OMTOBM HYXIW € M3CiIe[BaHa cuMynannonHo. Ha ¢ur. 4 e
Ipe/ICTaBEeHA 3aBHCUMOCTTA HAa TOIUIMHHUS IIOTOK, [TOJYYCH OT CIIbHYCBATA PAIHAIINAS BBPXY CAUH
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KBaJpaTeH METHpP IO 3a 24 yaca B rp. [IOBOMB 3a yeTnpu XapakTepHU AHU OT ToauHarta. Tbi
KaTO OTOIUIMTENHHUS CE30H 3all04Ba CJIEJl €CEHHOTO paBHOACHCTBHE (23 cemTeMBpH), TO
W3CIICIBAHMUATA Ca TIPOBEJICHU 3a TO3M JIeH OT roauHara. Ha ¢ur. 5 — ¢ur. 7 ca nagenu yact ot
MOJyYEHUTE CUMYJIALMOHHU PE3YJITaTH.

500 T 9 ;
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400 H \
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S z \
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a 200 \
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3 e e e S S
0 E| - 3 k! 2
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T.h T.h
Que. 4. 3asucumocm Qc=f(T) Que. 5. 3asucumocm Qr=f(T) npu nycxane
30

: o — A A
’ / Z” 0.2
|/ AR S
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>~ 29 \ \ \ \
5 —_ N Gl_
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T,h ,

Que. 6. 3asucumocm 0,=f(T) npu nyckane ®ue. 7. 3asucumocmu Qc, Qr=f(t)¢ ycmanoeen pexcum

Ot ¢ur. 7 ce BIxKIa, Y€ CpeIHATA MOIIHOCT 3a €HO JICHOHOIIME Ha coylapHara cuctema e 0,1724
kW, a cpeaHara TOTUTMHHA MOIIHOCT, T0JaBaHa OT ropenkara ¢ 2,8276 kW wmu ¢ 5,7467% mo-
HHUCKO OT MOIIHOCTTA IPH CHcTeMa 0e3 CoJTapeH MOIYIL.

3akiouenue

W3cnenBana e cucrema 3a OTOIUICHWE W TOATPSBAaHE Ha TOIUIA BOJA ChCTaBEHA OT KOTENl Ha
OMOTOPHUBO, CONIAPEH MaHes, O0oIep U paauaTopy. 3a aHAIK3a € U3MOJI3BaHa eJIeKTPO-TOIUTHHHATA
aHanorus. [ToaydeHu ca 3aBHCHMOCTHTE 3a MYyCKaHETO M YCTAaHOBEHHUS PeXHMM Ha pabota. OT
pe3yiaTtauTe ce BIDKIA, Y€ M3MOJI3BAHETO HA COJApHHS MOIYJ KaTo MOMBJIHUTENICH U3TOYHHUK Ha
TOTUTMHHA CHEPTHsI BOJM JIO HaMaJlsiBaHe Ha pa3xojia Ha TOPHBO OT KOTella Ha OnomMaca.
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Abstract

In this paper will be presented and elaborated the techniques for the implementation of
bistable circuits where the focus is greatest in the analysis and design of bistable circuits
which is popularly known as Flip-Flop. First we explain what Bistable circuits are, and their
classification, as well as explain how they function. The Pspice program was used to simulate
and certify the workings of these circuits: Clocked S-R flip-flop that triggers only on
negative-going transitions, J-K flip-flop that triggers only on negative-going transitions, T
flip-flop that triggers only on positive-going transitions, D flip-flop that triggers only on
positive-going transitions. Then we will clearly define the best possible way for S-R Bistabel
(S-R Bistable using “NOR” Gate, S-R Bistable using “NAND” Gate, Clocked S-R Bistable),
J-K Bistable, T Bistable and D Bistable.

Key words — set, reset, triggering, clock, toggle, delay.

Intruduction

The topic to be discussed in this paper is "Techniques for the implementation of bistable circuits-
Flip Flop" is related to analysis and design of bistable circuits, which is a basic element in digital
systems that enables data memory. Flip-Flops represent a basic memory cell because they can
store one-to-one data, or the smallest unit of information. The ability to maintain is the result of the
fact that bistable can be located in one of the two stable states. Bistable belongs to the group of
regenerative circuits, because during its realization there must be a retrieval connection. There are
different kinds of bistabils, depending on how it is the way of realization and functioning. In
discrete technology, the bistable is realized by joining two amplifier stages, simply with two
transistors, where two "NAND" and "NOR" circuits are usually used, or in the integrated
technique when realized as a separate digital component.

Flip—flops and their classification

Flip-Flops are synchronous bistable devices, also known as bistable multivibrator, retain two
logical states (logical "0" or "1" logic), there may be more inputs and two outputs. In practice,
commonly used some types of bistable, known by the abbreviations: Bistable S-R, J-K, D, T
which are shown in the figure below.

S g — S _

3 2 3 b 3
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a) b) ) d)

»TI

e) f) )
Fig. 1. a) S-R Bistable, b) S-R Bistable using “NOR” Gate, c) S—R Bistable using “NAND” Gate,

d) Clocked S-R Bistable e) J-K Bistable, f) T Bistable, g) D Bistable with S-R and J-K Bistable.

S-R Bistable
The S-R bistable can be realized with crossover connections of the two inverting circuits so that
the output from one circuit is connected to the input of the second circuit, and the output from the
second goes to the first, as seen in Fig. 1 a).
Bistable S-R has two inputs: input for set “S” and input for reset “R”. Usually there are two
outputs “Q” and “Q” where the second output represents the complement of the first output. Table.
1 presents the table of conditions for S-R Bistable. When in input S we have a "1" logical, then
output Q will be set, respectively be high level. When in R input we have a "1" logical, the output
Q will be reset, respectively will be at low level. Output Q is always at the opposite level with the
output Q. State S =1 and R = 1 is impermissible, because in this case both outputs are low. Qutput
status does not change when two inputs are "0" logical.

Table 1. Table of conditions for S-R_Bistable

q InputSR o Outputs 2 Comments
0 0 Q 0 No change
0 1 0 1 RESET
1 0 1 0 SET

1 1 2 9 Undefined

The S-R Bistable can be built from "NAND" or "NOR" ports.

S-R Bistable using “NOR” Gates

The bistable which is obtained by intersection of two "NOR" two-entry circuits is usually called
bistable S-R, which is shown in Fig. 1 b).

The S (SET) input serves to set the bistable in the set state (Q = 1). This is accomplished so that
logic "1" is transmitted (S = 1), while entry R is kept to logic level "0". Since S has reached the
logical level "1", but if the output was at logical level "0", it will change the level and go to the
logical level "1" through the second entry marked R (Reset) , the bistable is sent to the reset state
(Q = 0). If logic level "1" is transmitted in input R, while input S is set to logic level "0" when R
level reaches logic value "1", output logic level "0" is displayed. Q = 0 (Q=1). If inputs S and R
are simultaneously at the logical level "0" (S = R = 0), the bistable preserves its preliminary state.
If S and R inputs are simultaneously at the logical level "1", (S = R = 1) then the output state of the
bistable will be such that both Q and Q be in the logic level "0".

S—R Bistable using “NAND” Gates

S—R Bistable using “NAND” Gates is made with cross-links of "NAND" circuits with two inputs
as shown in Fig. 1 ¢). This bistable is active at the logical level "0" because its output reacts to the
logic level "0" in one of the two inputs.

If the input has the combination S= 0 and R= 1 then the bistable will be set, i.e. Q = 1, (Q=0). On
the other hand, if inputs are excited with R= 0 and S= 1 then bistable will be reset, Q = 0, (Q= 0).
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When both inputs are at logical level "1", the next output state of the bistable will remain the same
as the one before it. In this bistable it is forbidden that at the same time both inputs be presented at
logical level "0". In this case, if both entries at the same time are on the level

logic "0" (S= R= 0), the outputs from the bistable Q and Q will not be mutually complementary,
but will be at the logic level "1", which can easily cause the output of undefined output.

Clocked S-R Bistable
In Fig. 1 d), the clocked S-R Bistable is displayed. This bistable has three inputs: S, R and C
(Clock). The clock is sent to the entrance by the two "AND" ports and it decides when the "AND"
ports are open to pass the signals S and R through them.

When the clock is at a low level then the two outputs do not change, when the clock is at a high
level then tactile bistable behaves as if tactless. Inputs S and R should not be at the logical level
"1" (S = R = 1) because the bistable passes in undefined state, and for non-occurrence this case
should give one of the inputs higher priority compared to next entry. In Fig. 2 is given an example
of the Clocked S-R flip-flop that triggers only on negative-going transitions and the waveforms
designed in Pspice where the output of this bistable is verified according to the outputs in the
output of the waveforms.
e 218, o $
DELAY =

STARTVAL =0

OPFVAL= 1

DELA
STARTVAL =0 3
OFPVAL=1

OFFTIUE = 1068 pemys

D8 R
ONTINE = 1048
DEAYs . >

STARTVAL =0
OFFVAL =1
Fig. 2. S-R flip-flop that triggers only on negative-going transitions and waveforms designed in
Pspice.

J-K Bistable
In order to eliminate the undefined state of bistable S-R when J-K Bistable is applied in its two
inputs, the J-K Bistable is realized by connecting to the S-R bistable. The logic scheme of J-K
bistable is shown in Fig. 1 e), from which it is seen that J-K bistable is obtained with the S-R
bistable connection as well as the realization of two opposed cross-links. In Table. 2 is a table of
conditions for J-k bistable, where it is discussed also its work.

Table 2. Table of conditions for J-K_bistable

Inputs Outputs
S R Q ) Comments
0 0 Q Q No change
0 1 0 1 RESET
1 0 1 0 SET
1 1 Q Q Toggles

Entry J is the entry for the set in bistable J-K, while entry K for the reset. If both inputs are active
then the logic level at bistable output changes when J is low or "0" logical and K is high or "1"

logical, output Q is low and bistable switches to RESET state. When J is high and low K, output Q
is high and bistable passes to SET state. When both J and K are low, the output does not change
the state of the previous state, and in the case when the inputs are both high bistable J-K overturn
the preliminary state at each pulse of the clock. This state of operation is known as "toggle". In
Fig. 3 is given an example of the J-K flip-flop that triggers only negative-going transitions and
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waveforms realized in Pspice where the output of this bistable is verified according to the outputs
in the output of the waveforms.

OFFTIME =38 pory
ONTIME = 3uS el
DELA
STARTVAL = 0
OPPVAL = 1 Q

- . Q
OFFTIME = .58 perusn y =
ONTIME = £u5 DoTV2 clock 2|
DELAY = a3k
STARTVAL =0 3l
OPFVAL= 1 M«

J

5  Qbar

(>]]

OFFTIE =18 perys il
e K
STARTVAL=0

OPPVAL = 1

Fig.3. S-R flip-flop that triggers only on negative-going transitions and waveforms designed in
Pspice.

T Bistable

T Bistable has only one input marked with T, also known as "Toggle flip-flop". In order to avoid
the occurrence of the intermediate condition in the S-R bistable, we should provide only one flip-
flop entry called the Toggle input (T), which means changing the next output state i.e. complement
to the current state of exit. T Bistable is a single access gate and thus connecting J and K junctions
together and giving just one input called T we convert bistable J-K to T Bistable. The logic of T
bistable is shown in Fig. 1 f), where from Fig it is seen that this bistable is also gained by the
bistable S-R (or J-K) in which two opposite cross-links are realized, while two entries are
connected to one. In Table. 3. A table of conditions for bistable T is presented, whereby its work is
discussed.

Table 3. Table of conditions for T Bistable

C (Clock) T Q1
0 0 Q
0 1 Q
1 0 Q
1 1 o

When the clock is in low level, the state of T bistable does not change. The state of T bistable
does not change even when the clock has a high level, but the input T is equal to zero. To change
the state of T bistable it is necessary that the clock be in the high level, and logic "1" appears in
input T. The condition varies so that the output value Q is complemented. In Fig. 4. is given an
example of the T flip-flop that triggers only positive-going transitions and waveforms realized in
Pspice where the output of this bistable is verified according to the outputs in the output of the
waveforms.

ol -5 o T
DELAY =

STARTVAL =0
OFFYAL= 1

OFFTIME= 205 e
ONTIME = 2u8 clock 2
DELAY = Ea-

STARTVAL =0

OFPVAL =1

Fig. 4. T Flip-Flop that triggers only on positive-going transitions and waveforms designed in
Pspice.
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D Bistable

D Bistable can be constructed from J-K (or S-R) Bistable by adding an invertor as shown in Fig. 1
g), so that input K is the input computation J. This bistable has only one input marked with D in
which the input is rendered. From the figures it is seen that when his work needs to be
synchronized with other digital circuits in a single system, there is also added a tactile entry (C) as
shown in the broken lines. In Table. 4 is a table of conditions for D bistable, where it is also
discussed its work.

Table 4. Table of conditions for D Bistable

Inputs Outputs
D Q 0 Comments
0 0 1 RESET
0 1 0 SET

If the input D is high, the bistable D conveys this state even at its output. The same applies to the
low state. The input signal is transmitted at the output, i.e. the input data present at the input is
forwarded to the output. During this there is always a delay (Delay) because of its passage through
bistable, no matter how negligible it is. In Fig. 5 is given an example of the D flip-flop that triggers
only positive-going transitions and waveforms realized in Pspice where the output of this bistable
is verified according to the outputs in the output of the waveforms.

CFFTINE =348 ey
OMIE=35 o D
DELAY =

STARTVAL=D ut
OFFVAL =1

1 Q@

[>]

sy D
OFFTNE= 28 e

ONTIE= 255 o2 clock 2| -|+ Qbar
peay= Lk d

STERTVAL=0
OFFVRL =

DFF
Fig 5. D Flip-Flop that triggers only on positive-going transitions and waveforms designed in
Pspice.

Conclusion

This paper presented and discussed "Techniques for the implementation of bistable circuits - Flip
Flop" where it is focused on the analysis and design of bistable circuits. At first it was explained
what the bistables are, and we have explained their classification such as: bistable SR, JK, T, D.
During the work, the Pspice program was used to simulate these circuits and to verify the work
according to outward form values. In detail, the main characteristics of each bistable mentioned
during the research were elaborated. Flip-flops have applications in computer logical operations
such as numerators, different registers, memory circles etc.
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Abstract

The purpose of this study is to evaluate the steps of the technological process for the
production of the chips, and to recognize the physical-chemical properties of the potato and
it’s economic significance. This research has elaborated in detail the technological processing
process of potato chips from raw material to packaging, checking the quality of raw
materials that affect the quality of the chips output, as well as controlling the quality
physico-chemical and microbiological aspects of the chips. This kind of potato processing
was done for the first time in Kosovo VIPA CIPS factory, located in Pestovo, Vushtrri. As
far as physical and chemical parameters are concerned, the samples analyzed are
approximate to the limits allowed by the EU 2002/56. The average value of the specific
weight was at the beginning of 1,050, averaging 1,074, while at end 1,110 the values are
approximate to the permissible lows, however, we have improved year by year. The moan
ranged from 86, 12% at the beginning, while in the mid-term analysis some 81, 05% at the
end of 73.45%. Dried mats in the first 13.88% samples first, while the analysis in the month
is 18.95%, and at bottom 26.55% means that the moisture is the most dry, the highest dry
matter. The starch is roasted in the potato that in the samples is 7.85% and between 12.63%
and finally 19.79%, respectively. That the main factor is the quake. Complicates storage and
reduces the dryness of starch.

Key words: Cypriot, Processing, Chemical composition.

Intruduction

Potato [Solonum tubersum, 2n = 48 chromosomes] belongs to the family Solanaceae, It is one of
the important plants for human nutrition or how it is called “poor bread” as a crop culture. It
usually consists of two or more bumps above the leaves and flowers, depending on the buds
developed by the tuber and the branching of the stalk. It occupies a very important place in the
processing industry in the countries where this industry is developed, based on the consumer
demand for its high nutritional value products for the needs of the population. Recently this crop
has been growing very successfully for the needs of the local industry for the production of chips
in Kosovo industry. Also this culture based on previous experience but also on the results achieved
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in recent years. This is directly related to the content of large quantities of starch (18-20% by
weight of tubers) and large production capacity (over 300 kg / ha can be cultivated very
successfully and with satisfactory profitability in Kosovo as well. The potato is a plant from the
American continent that was discovered in 1570. It was found by Spanish and Portuguese
expeditions, where the Indian tribes of Peru, Chile, Bolivia, Gutimala and Mexico cultivated it as
prey for their food and called it "papas". the name they still preserve today. Among the most
important cultivated species is Solonum tubersumi, this is classified in the sub-species Andigena,
widespread mainly in the Andes, and Tubersum concentrated in Southern Chile adapted to short
photoperiod 12 h daily, whereas Tuberosum trunks long day. 16-18h. This explains the first
potatoes that spread to Spain and France, Italy and the Balkans, Bulgaria, Albania and Kosovo. In
this way, potato remains the main starch-giving plant of great importance for direct consumption,
for industrial processing and for animal feed. One kilo of potatoes yields an average of 850
calories, which is about % of the daily amount of calories a grown man needs to do manual labor.
There is no family, not only in us, but also widely in the world so that the potato is not part of its
kitchen (dish, fried, baked, salad, pomace, chips, etc.).

Soluble sugars (sucrose 0.5-1%, glucose and fructose 0.5-2% and cellulose 2-4%). Potato proteins,
although contained in small quantities, have high biological value. They consist of globulins
(called tubers) and plenty of valuable amino acids. Truffle-containing minerals consist of 22
chemical elements that have an important nutritional role. Some of them are contained in large
quantities such as potassium 181.1-253.0 mg / 100g of fresh matter, phosphorus 166.5-314 mg /
100g, chlorine 112-530 mg / 100g, sulfur 109-213 mg / 100g, and Sodium, Magnesium , Calcium,
Zinc, Copper, Cobalt, Iodine, etc. Potatoes are potassium rich in iron and iodine, but low in
calcium and sodium. It is rich in vitamin C (20-40 mg / 100g fresh matter), but it breaks down
during storage of tubers.

Working methodology for analysis
Apparatuses
Skg weighing scales with accuracy of 1g with scales attached to scales. The scales should be
attached to a container with a water source and drainage capability.
Procedures
The average potato sample which is representative over 5000g will be taken from the potato. The
specimen must be clean and must not have a diseased tuber. The sample is well sanded and
drained.
From the average sample the potatoes are placed in a metal bin weighing 5050g with an accuracy
of 1g. Any piece can be cut to gain weight. Then the potato sample is dipped in tap water at a
temperature of 8-120C by lowering the potato bin until it is submerged.
Calculation
The weight ratio in air and in water indicates the specific potato weight, which is then converted to
dry matter with the help of table (1).

Weight in the air

Specific Weight =
peci e Welght = i the air — Weight in water

5050

Ps = 5050 = 350

=1.074

Inspection tape

Visual inspection removes spoiled potatoes, diseased potatoes and all other potatoes which for
various reasons are not for human use. The potato by elevator is transferred to the cutting machine.
Cutting the potato

The elevator is able to bring 350-400 kg of potatoes into the cutting machine as needed within the
hour. The potato is cut into sheets of 1.1-2.1 mm in thickness. The slicing efficiency produces
clean slices without broken edges and torn slices. These types of slices absorb less oil and do not
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leave the potato pieces in the oil to cause cracking. When making flat slices, the manufacturer says
that 80% of the slices will not change more than 1 mm, changing the blade, 'V' or undulating, the
knives need to be changed.

Baking potatoes
Potato roasting is done in vegetable fat or hydrogenated fat. The fat at the beginning of roasting
should be 180-190°C and later at roasting at 160-165°C. If the baking temperature is higher. The
amount of fat absorbed is smaller. The advantage of technical fat compared to steam is that this fat
can reach temperatures of up to 300°C. Uninterrupted baking grease circulates from the heat
exchanger to the baking mechanism called frying. The circulation of fat is achieved by pumps
beyond sieve filters. Potato sheets penetrate the fry for 3-4 minutes depending on the leaf
thickness, quantity and chemical composition. The potatoes are roasted until they reach a golden
yellow color.
The baked potato is released from excess oil by the vibrating conveyor. Production of Fried
Potato-Chips is the most important operation in a chipset fabric where these technological
processes are to be carried out:

Potatoes

l
Washing

l
Peeling «—Husk

l
Inspection j

l
Cutting into leaflets

!
Starch spreading

l

Classification of leaflets

l
Blanching

!

Removal of excess water

!
Baking

!
The transfer

!

Inspection —Deformed, immature and black sheets

!
Cooling

!
Filling, Packaging
!

Spoiled potatos

Sick potatoes

Storage

Figure 1. Scheme of the chip manufacturing process
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Salting and Flavoring

Iodized dried salt is poured into the salt tank and adjusted with a vibrator. This mechanism in the
chips sheets is salted in the amount of 1.5-2%. If it is required to produce chips with a different
flavor then in the tank of this mechanism we will add flavorings mixed with salt.

Packaging and packaging of the final product

The final "Chips" production from the salting machine goes to the packaging mechanism.
Packaged produce is protected from moisture and the oxidation process which will cause the final
product to break down to butyric acid and further to free fatty acids.

Packaging Process + Labeling + Packaging

The chips are packaged in a controlled atmosphere. The chips are packaged in the bag together
with inert gas nitrogen (N) or carbon dioxide (CO2) or a combination of these two gases. This
increases the shelf life of the chips by 100%, ie if using metallic polypropylene (25 + 25) micron
with controlled atmosphere the shelf life of the chips is 6 months, while packed in normal
atmosphere is 3 months. The label contains the nutritional value of the date of manufacture, expiry
date, manufacturer's address, method, and storage temperature. The chips are placed in stock
waiting for the loading to deliver to their centers or warehouses.

Results and Discussions

Organic-scientific evaluation during patch collection

Organ-sensory evaluation during harvesting is done through sight and touch which means we can
see the color of the potatoes, the shape of whether they have physical damage. After harvesting, by
means of transportation, the potatoes are transported from the field to the collection point of the
chips brewery. Harvested potatoes are selected and healthy. During selection, damaged, diseased
and frozen tubers are removed. Harvesting and storage processes for storage should yield pure
potatoes from various damages at the rate of over 75%. The temperature of the pulp is well below
9-150°C.

Table 1. Mechanical and physiological damages of potatoes.

Anomaly Symptoms Control
Greening Green surface Avoid exposure to the sun
Internal blackening Coloring of a certain area, gray = Ventilation
in black
Freezing The color in the center is gray ~ Storage in over than 3°C
in black
Black stain Black spots in the center The avoidance of digging

Upon receipt of the potato from the production site, the pre-contracted or occasional farmer first
visually ascertains mechanical damage and eventual impurities during extraction. After visual
inspection by random method, average samples are taken which sample is representative of the
contingent concerned. The average sample is subjected to analysis according to the foreseen plan
of analysis, where depending on the result obtained the contingent may be accepted or rejected.
The results obtained from these analyzes are evidenced in the documentation on the raw material
analysis, the documents guided by the manager-assistant quality manager. Where the potato from
the said contingent as such meets the quality parameters of the raw material it is accepted, it is then
subjected to the disposal procedures. In potatoes received there may always be certain amounts of
physical waste that are removed through mechanical and liquid procedures when passing these
potatoes to the receiving bunker at the entrance of the potato preparation section. In the case of a
variety request the corresponding potato bunker shall be opened and such potato shall fall into the
conveyor belt through which it passes through vibrating sieve of various dimensions 28, 32, 37,
42,45, 47, 50, 55, 57, 60, 65mm, depending on the purpose of the potato. If the potato is intended
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for processing on chips, grading strips with a dimension of 40-60mm are placed for grading. At the
same time, such vibrating sieves allow the removal of additional mechanical debris.

Table 2. Conversion of specific weight to dry matter.

Nr Specific weight Humidity Dry matter Starch

(%) (%) (%)
1 1.050 86.12 13.88 7.85
2 1.051 85.91 14.09 8.05
3 1.059 84.22 15.78 6.64
4 1.060 84.01 15.99 9.64
5 1.064 83.16 16.84 10.64
6 1.069 82.11 17.89 11.63
7 1.070 81.90 18.10 11.83
8 1.074 81.05 18.95 12.63
9 1.080 79.79 20.21 13.82
10 1.086 78.31 21.69 15.22
11 1.091 77.46 22.54 16.01
12 1.093 77.04 22.96 16.41
13 1.100 75.99 24.01 17.41
14 1.108 73.88 26.12 19.40
15 1.110 73.45 26.55 19.79

Conclusion

Based on the results obtained from the analyzes and the literature used, we can conclude that:

As far as physical and chemical parameters are concerned, the samples analyzed are approximate
to the limits allowed by the EU 2002/56. The average value of the specific weight was at the
beginning of 1,050, averaging 1,074, while at end 1,110 the values are approximate to the
permissible lows, however, we have improved year by year. The moan ranged from 86, 12% at the
beginning, while in the mid-term analysis some 81, 05% at the end of 73.45%. Dried mats in the
first 13.88% samples first, while the analysis in the month is 18.95%, and at bottom 26.55% means
that the moisture is the most dry, the highest dry matter. The starch is roasted in the potato that in
the samples is 7.85% and between 12.63% and finally 19.79%, respectively. That the main factor
is the quake. Complicates storage and reduces the dryness of starch. Reconsider the application of
phytosanitary care during cultivation of potato storage and transport to the processing industry. I
recommend the application of PMH to the chips processing plant to get the customer satisfaction
resultus.
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SYSTEMATIC APPROACH FOR LORAWAN CONNECTIVITY IN TTN
Rositsa Maksimova
University of Food Technologies — Plovdiv

Abstract: This paper presents a systematic approach for LoraWAN connectivity provided by
a global open The Things Network (TTN). A block diagram and a table, describing the steps of
registering and activating devices in TTN are created. Some activation methods and their
characteristics are described. A schematic of a test prototype device configured, programmed and
connected to TTN is presented.

Keywords: LoRaWAN, The Things Network, The Things Uno, The Things Node, The
Things Gateway, OTAA.

BnBenenue

WuTepHeThT Ha HemiaTa ce pa3BuBa ¢ Obp3u TemmnoBe. HeoOXoamMocTTa OT HaMaisBaHe Ha
KOHCyMalusATa Ha GHeprHs, yBelMYaBaHEe HAIeXTHOCTTa HA yCTPOHCTBaTa M MomoOpsBaHe Ha
0e3’KuYHATa KOMYHHUKAIMA MEXIy YCTPOWCTBAaTa BOAU J0 THPCEHETO HA ChbBPEMEHHH MOAXOIM 32
n3nbiiHeHHe Ha TopHUTe 3amaun. LoRaWAN (Long Range Wide Area Network) e moGpa
aJITepHATHBA B TIpOLIECa HA IBJITOCPOYHA U MamabHa KOMYHHUKAIMA, KAKTO U B CIIy4anuTe, KOraTo €
HEoOX0ANMO 1a ce chOHpa MH(POPMAIHA OT TPYIHOAOCTHITHH MeCTa. 3a MOCTHTaHe Ha [IeJIUTE ca
3akyneHu npoayktu Ha TTN (The Things Network, 2019), 6a3upanu Ha nporokosna LoRaWAN.

TTN mnpenmoctaBs HabOp OT OTBOPEHH HMHCTPYMEHTH W TJo0alHA OTBOpPEHa Mpexa 3a
marpaxnaane Ha [oT (Internet of Things) nmpunokeHus: ¢ MakcuMaliHa CUTYPHOCT 4Ype3 HaJleXJHO
KPHUIITHPaHe OT Kpai 1o Kpail ¥ BB3MOXKHOCT 3a MamfabupaHe B crojieiieH VIHTepHeT Ha Helara,
KOHTO € pasmpocTpaHeH B MHOTO CTPaHM IO CBETa, KBJIETO XWISAM IUII030BE OCHUTYpsIBaT
MIOKPUTHE HAa MIINOHM Xopa. TakaBa emHa Mpexa MOXe Ja ce H3IION3Ba 3a M3rpaxIaHe Ha
KOHLICMIUsT ¢ Obp3a HMHCTANAIMs, [O3HABAWKM JONBIHUTCIHUTS (YHKIMHA 32 CHUTYPHOCT U
MamabupyeMocT, KOUTO MoraT aa 0baaT 100aBeHH MO-KbCHO, OCHTYPSBAMKH CHTYPHH PEIICHHS.
TTN e kakto wieH Ha LoRa Alliance®, taka u HecromaHcka opraHuzanusi ot noseue ot 500
KOMIIaHWHM WICHOBE, aHTAKUPAHU ChC 3a/adaTa 3a IIMPOKOMAamabHO pasrphbllaHe Ha MPEXH C
HUCKa KOHCyMauusi Ha MomHocT B mmpoka Mpexa (LPWAN) upe3 paspaborBane u
HoMyJIipU3Upane Ha oTBopeHus ctangapT LoRaWAN®. Ta3u mMpexa 1o3BojsiBa Ha yCTpOICTBA €
HHUCKa KOHCYMaIlMsi Ha MOIIHOCT Jia HM3IOJI3BAT IIUTIO30BE C INMPOK O0OXBAT 3a CBBP3BAHE KBM
JCICHTpaIN3NUpaHa Mpexa C OTBOPEH KOJ 3a 0OMEH Ha JTaHHH C TIPUIOKECHHUS.

Cebp3BaHe Ha ycTpoiicTBa KbM TTN

TTN e mppBara neneHTpanu3upana HHOPACTPYKTypa ¢ OTBOPEH KoJ 3a MIHTepHeT Ha Hemiara,
OesmaTHa 3a JosmtHAa  ymotpeba u  moamepka LoRaWAN  3a  gparm  pascTosHUSA
(~ 5 mo 15 kM), HUCKA KOHCYMAIlMs Ha MOIIHOCT (MECENH J0 FOJUHH XHUBOT Ha OaTepusTa), HO
CBINO Taka M 32 KOMyHUKalMs ¢ HUCKodecToTeH o0xBaT (51 Oaiita/crobmenue). [Ipenn maneno
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ycTpoiicTBo aa Moke aa komyHukupa ¢ The Things Network, To TpsiOBa na Obe perucTpupaHo u
CBBP3aHO KbM IpUIIOKEHHE. KOMYHMKaLMATA, NpeMMHaBalla OT CbPBbP KbM KIMEHT, Ce Hapuya
HM3XoAAW Bpb3Ka, a B 0b6paTHMA C/lyyall - Bb3XOAAWA Bpb3Ka. Bb3xogAuwa Bpb3ka (oT
YCTPOMCTBO KbM CbpPBbP) MOXKE [l Ce OCbLLEeCTBABA N0 BCAKO Bpeme (Ha cayyaeH npuHumn). 3a 1a
Ce CBBPIKE YCTPOWCTBO, TO TPsiOBa Ja MMa BrpaJieH Win Bpb3ka KbM Moaysl LoRaWAN. IToBeuero
MOJyJIH KOMYHHKHPAT 4pe3 cepueH unTepdeiic. B HacTosmarta Tema ce u3non3paT ohULUATHUTE
yerpoiictea Ha TTN - The Things Node m Uno, Bempeknm de TTN mommspika BCSIKO
ceptuduuupano ycrpoiictBo 3a LoRaWAN. The Things Node u Uno u3nmomsBar mnatdopmara
Arduino u Microchip RN moxymu. Ha ¢wur. 1 e npeicraBena mpumepHa CTPYKTypa U apXHUTEKTypa
Ha TTN.

NETWORK
SERVER

APPLICATION
SERVER

)
=

DEVICE

GATEWAY

Quez. 1. Apxumexmypa na TTN (The Things Network, 2019)

Hponxyxtn Ha TTN

Kpaitau ycrpoiictBa (BB31H) - 1o crienmdukanusta Ha LoRaWAN ca omnpenenenu Tpu Tuma
YCTPOHCTBA, OT KOMTO BCHUYKM TpsAOBa Ja M3MBIHABAT kiac A, nokaro kmac B u kmac C ca
pasmupenus KbM crenudukanuaTa Ha ycTpolicTBara orT kiac A. YcTpoiicTBaTa OT Kiac A
HOAIBPIKAT ABYIOCOYHA KOMYHHKAIHUS MEXKIY YCTPOICTBO M IILTIO3.

The Things Uno e moaxoxsma IulaTka 3a NPOTOTHIHPAaHE Ha pa3NIUYHE HICH Ha
notpeburenute 3a loT unn 3a pa3BuBane Ha Oe3kuueH MpoekT ¢ 00xBar 10 10 kM. Tasu mnarka ce
6azmpa Ha Arduino Leonardo (#e Ha Arduino Uno) ¢ no6asen Microchip LoRaWAN momyi. Toit
€ HaIlbJTHO CbBMECTUM ChC cpefarta 3a pazpadbotka - Arduino IDE u ceiiecTByBamuTe 100aBKH.

The Things Node e moaxomsmy LoRa kpaeH BB3en 3a mpoToTHIHMpaHe Ha uuen 0Oe3
HEOOXOAUMOCT OT JOIBIHUTENHU CHOHKH MM O€3CMOMKOBH IUIATKH, CEH30PH, NMPOBOAHULU H
npyru. Toll mpencraBisBa eIHO 3aBBPIICHO PEIICHUE 3a KPAacH BB3EI, XapyepHO MPOSKTHPAHO OT
TTN, xaro mo3BoyisiBa M3MOI3BaHE M MPOrpaMHUpaHe Ha HAIMYHHUTE BEUe Ha HETO XapIyepHH
KOMITOHEHTH U CEH30pH OTHOBO Mpe3 cpenara Ha Arduino. basmupa ce na SparkFun Pro Micro -
3.3V/8Mhz ¢ no6aBen Microchip LoRaWAN wmomyn um ceHzop 3a TemmepaTypa, LUPPOB
akcenepomerbp Ha NXP, cBetnuneH cenzop, 6yroH 1 RGB LED. Beuuko ToBa € ommakoBaHO BB
BOJIOYCTONYMB Kopryc ¢ pedTuHr 1P54 (knacudukaius, MapKupaiia ce BbpXy MPOJIYKTH, KOUTO
IIe Ce M3IMOJ3BAT B EKCTPEMHH YCIIOBHS, Ha OTKPHUTO) ¢ 3 Oartepnnt AAA 3a 3aXxpaHBaHE C MECEIH
Hapen. M nBere (abpuuHO mNpeanaraHd KpaiHH ycTpoWcTBa pasmoyaraT C IPeABapUTETHO
HanucaHu OMOIMOTEKH, KOUTO Ce CBAJIST U MOJI3BAT 3a MPOrpaMHupaHe mpe3 cpenarta Ha Arduino.

[IInro30BeTe U3rpaxkaaT MpeXuTe, T€ MPEACTaBIABAT MOCT MEXIY YCTPOHCTBaTa U MpeKara.
VYcerpolicTBata U3NOI3BaT Mpexku ¢ HUCKa MomHocT kato LoRaWAN, 3a na ce cBbpiKaTr KbM
171033, JOKATO IILUTI030BETE U3MONI3BAaT MPEXKH € BHCOKkouecToTeH 00xBat karo WiFi, Ethernet mmu
Cellular 3a cepp3Bane k6M TTN. Bemuxu mumo3oBe, KOUTO ca B 00XBata Ha JaJeHO YCTPOWCTBO,
HoJIy4aBaT ChOOIICHUsS OT ycTpoHcTBOTO M ru npenpamar kbM TTN. Mpexara aemymimunupa
CHOOIIEHNATA ¥ N30Mpa ITOIXO A [IUTI03 38 MPEHACOYBAaHE HA BCUYKH CHOOIICHNS, N3YaKBAIN Ha

52



omarika 3a oOpaTHa Bpb3ka. EauH muto3 Moke a obciykBa Xuisaau ycerpoiictsa. [1o chiiectBo
IITI030BeTe ca pyTepH, obopymBann ¢ LoRa kxonmentpatop (xB0), KOHTO MM TO3BOIABA Ja
npexBbpisiT LoRa maketn. OGMKHOBEHO ca HAJIMYHU J]BA OCHOBHM THIIA I1LTIO30BE!

* IUTI030Be ¢ 0a30BO MporpaMHo ocurypsiBane (Firmware) - Te3u NUTI030BE ca €BTUHH U JIECHH
3a m3noa3Bane (mpumep ¢ The Things Gateway, KOWTO € 00EKT B HacTosaTa Tema), paboTeIn
caMo cbc copTyep 3a MpeHacoYBaHe Ha MAKETH;

* [IJII030BE C OMEPAIOHHA CUCTEMA - 3a TAX CO(TyephbT 3a MPeHacoYBaHEe Ha MaKeTH paboTu
BBB (horOB pexknm (mpumepn: Kerlink IoT Station, Multitech Conduit). ToBa naBa mosede cBobo1a
Ha aJIMHUHHUCTpATOpa Ha MLUII03a Ja IO yHOpaBisBa M Ja HHCTaIUpa COOCTBEHO NPOrpaMHO
OCUTypsIBaHE.

LoRaWAN paboTtu 0e3 Hyxk/JIa OT JHILCH3MpPAHe, Taka 4e MyCKAaHETO Ha COOCTBCH IILIIO3 B
IIOBEYETO CTPAHM € HAI'BIHO 3aKOHHO, BBIPEKH Y€ BUHATH MOXKE Ja CE MOSABAT CHCIU(DHIHHU 3a
CTpaHaTa OrpaHUYEHUs KATO MECTOIOJIOKEHHE 32 MHCTAJIalllsl Ha aHTEHUTE.

The Things Gateway ce mpeznara opurnuanao or TTN, HO B3MOXHOCTTA [la C€ M3IOJI3Ba 1
BCSIKaKbB ApYr craHjapreH nuiro3 3a LoRa ¢ TTN He e uskimouena. Ha niena ot manko moxa 300
€BpO ¢ HAMYHM yeO Oa3supaHU HACTPOHKH TO3M IILTIO3 € HAYHH Ja Ce IMOJMOMOTHE H3TPakIaHETO
Ha TTN. The Things Gateway maBa BB3MOXKHOCT Ha YCTPOWCTBa KaTro CEH30PH W BrpajJicHU
KOMITIOTPH J]a C€ CBBP3BAT ¢ HHTEPHET. IIporechT Ha akTHBHpaHE OTHEMA HE TI0OBEYE OT 5 MHHYTH
1 ce OCBIIECTBSIBA Ipe3 CTpPaHUIATa 3a aKkTHBUpaHe oT odurmamHus caiit Ha TTN, kpmeTo ce
M3HCKBa Ch3AaBaHe HAa MPOQHI Npean MPOAbbKaBaHe KbM Tpolieca 3a akTuBupane. C KamamureT
3a 00CIyKBaHE Ha XWISAM BB3JIH, IIJII03bT € OCHOBHUSAT I'PaJUBEH €JIEMEHT Ha €Ha CBbp3aHa
mpexa. Tasu Bepcust paboru Ha 868MHz 3a m3nom3Bane Ha Tepuropusara Ha EC u 915MHz 3a
n3non3Bane B CAILl. Ha ¢ur. 2 ca npeacraBeHu Tpute crioMeHat npoaykra Ha TTN.

TaE THINGs GATEWAY

@uez.2. IlIpooykmu na TTN (The Things Network, 2019)

Perucrpupase Ha ycTpolicTBa

3a ;ma ce peructpupa eauH KpaeH Bb3esn B TTN, ce M3mon3Ba METOABT IO Mojapa3dupaHe 3a
aktuBupane, HapeueH Over The Air Activation (OTAA). YcTpoiicTBOTO TpsiOBa Jia ce perucTpupa
¢ HeroBus rinobaneH yuumkaieH wmiaeHtudukarop (EUI). Crenkxure 3a peructpupanHe Ha KpaeH
BB3en B TTN ca onmucanu noja ¢popmara Ha cxema Ha dur. 3.
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1 @ 2 register device 3 pZed 4 Register

APPLICATIONS

Brnsate n 0TBapsAHE Ha KOH3onarta. .
CTaBa 4pe3 KnuksaHe Ce CBbp3Ba HOBOTO YCTPOWCTBO, Ce KIKBA BbPXY 2

ChbaaaBaHeTo Ha HOBO NPUMOXeHHe ‘> Crien oTBapsiHe Ha MPUTOXEHIETO, KbM KOETO Lje
https://console.thethingsnetwork.org/ BbPXY pasaena 1 3a perucTpupaHe Ha HoBo YCTPOIICTBO

3a 13bop Ha MeToA 3a akTuBMpaHe ABP
ce Knuksa Bbpxy 6yToHa 3 3a CbaaBaHe no TaKLB

eHepupa ce KN4 3a NPUNoXeHWeTo. ‘ 3a Aa 3aBbPLUK NPOLECHT, Ce KNUKBA BbPXY 4. Cnegga npeHaco4yBaHe Kbm

As 3a Device EUI ce Konupa 1 nocTas npeHtvtum- ¢ 3a Device ID ce uanvcea yHukaneH uaeHTcm-
KaTop ¢ Mankw Gyksu, Lyudpu v CMBONH

KaTOpBT Ha YCTPOIICTBOTO 3 PETUCTPUPAHE.

3a App EUI ce usbupa reHepupanusa EUl ot cnuckka HOBOPErcTpMpaHoTO YCTPOWCTBO, KbAETO CE HaMUPa FreHepUPaHUAT Koy
33 NPUNOXEHNETO, HEOBXOAMM 3a aKTUBMpPaHE Ha YCTPOHCTBOTO

(peructpupanre no metoaa OTAA)

@Duz.3. Pecucmpupane na kpaen év3en ¢ TTN (The Things Network Console, 2019)

Ob6ukHoBeHo ce usnon3Ba meroabT OTAA, 3a 51a ce NPUCBOSAT KIIIOUOBE 3a CECUs 3a
Mo-HaTaThlIHa KoMyHHKanus. Hamnne e obade u metoq ABP, mpu koiiTo ppYHO Ce TPUCBOSBAT
kimoyoBere. Metoagbr OTAA € mO-HaIEXKJEH, 3all0TO AKTUBUPAHETO OWBa TOTBBPJACHO H
[O-CUT'YPHO, ThH KaTo KJIIOUOBETE 3a CECHUsl CE€ IPUCBOSABAT IIPU BCSKO akTUBUpaHe, 1okaTo ABP e
M0JIe3€eH 32 CEMUHAPH, ThI KaTo HE € HEOOXOIUMO J1a C€ Yaka MOTBBPIKACHUE 32 aKTUBHPAHE.

3a perucrpupaHe Ha IUIIO3 CHINECTBYBAT IJIABHO JBAa BUJA NPEHACOYBAIIM MAaKETH, KOUTO
Morar Ja c€ M3IBJHSBAT HA LUII03a, B 3aBUCUMOCT OT BHJAa HAa MPEKOBMS NPOTOKOJ, KOHTO
M3T0JI3BA!

e [lakeTHH CIEIUTOPH, KOMTO CE€ CBBP3BAT ¢ MoMolnTa Ha nportokosia Semtech UDP. To3u
MIPOTOKOJI HE € KPUNTHpPaH, Mo-Malko HanexnaeH e (Oasupan Ha UDP), Ho HeroBara
JICKOTa OJTaromnpHsATCTBA ]a pPaboOTH HA roJIsIM OpOM IIUTI30BE;

e [lakeTHH CIEOUTOpPH, KOUTO CE€ CBBP3BAT C HOB IO-CUTYPEH, HAICKIEH U MOo-0e30maceH
MIPOTOKOJI 3a cBBp3BaHe Ha nuto3 Ha TTN. To3nu criemutop U3Moa3Ba aBTEHTU(DHITPAHA U
kpuntupada TCP Bpw3ka kbM MpexoBus cbpBBp HA TTN 1 MMa moapbKKa 3a MITI030BE,
6asupanu Ha Kerlink, Multitech u Linux. Ha ¢wur. 4 e npencraBena tadiuia, onucBaiia
OCHOBHMTE CTBIIKM 32 aKTUBUPAHE U PETUCTPUPAHE HA LIUTI03 C TO3U CIIEAUTOP.

Mpouec AKTMBMpPaAHEe Ha W3 PernctpupaHe Ha wnio3

www.activate.thethingsnetwork.org | www.console.thethingsnetwork.org/gateways/register

M3nuceaHe Ha naeHTudmKaTop M3nuceaHe Ha naeHTMdMKaTOpa Ha LWNKO3a
MN36upaHe Ha YecToTeH naaH M3nucBaHe Ha onucaHue
Cebp3BaHe ¢ WiFi TouKa 3a goctbn M36upaHe Ha YecToTeH NaaH

Csbp3BaHe KbM WiFi Ha wato3a ¢
ume “Things Gateway - xxxx“
napona "thethings”
KnvkBaHe Bbpxy cMHUA BYTOH
“continue”

M36upaHe Ha pyTep, KbM KOWTO Lie ce CBbp3Ba
WN03BT

llocouBaHe Ha MeCcTONONOXKeHWe OT KapTaTa

CBbpSBaHe Ha W/K3a KbMm
VIHTepHeT, HKUYHO nnun 663H’(M‘4HO, l/I36v1paHe Ha TUN aHTEHa - B'preU.IHa/B'bHLUHa
M34YaKBaHe
Mpu ycnewHo akTMBMpaHe ce
BU3yannsnpa NnbpBoTo C'bO6LLl,eHVIe,
“3npaTeHo npes LWto3a

OcTaHanute HaCTpOl‘//IKl/I Ha WK3a ﬂpeHacquaHe KbM CTPaHULATa Ha
ce ynpaBnsaBaT OT KOH30/1aTa HOBOPErncTpupaHuaA W3
QDuz.4. Akmusupane u pecucmpupane na wiiioz ¢ TTN (TTN Gateway Activation, 2019)

3aBbpluBaHe Ha PErMCTPUPAHETO Ype3 KANKBaHe
BbpXy byToHa “Register Gateway”
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Ha ¢wur. 5 e npeacraBena koH30J1HaTa cTpaHuiia ot caiita Ha TTN ¢ peructpupas muTHO3:

&) The Things N

jsnetwork.org

" THETHINGS CONSOLE I ~abew
‘ HETWEER Applications  Gateways

COMMUNITY ERITION

Gateways > () rossirm_gateway

GATEWAY OVERVIEW

Gateway ID  rossirm_gateway
Description Rossi RM
owner f} rossirm it Transfer ownership
Status not connected
Frequency Plan Europe 868MHz

Router ttn-router-eu

Gateway Key <

Last Seen 2 months ago
Received Messages 10325

Transi

itted Messages 73

INFORMATION
Brand The Things Products
Model The Things Gateway
Antenna
LOCATION

Antenna Placement indoor

Altitude 452m

Henewann

+ i Balabanovo
Banabanoso  Gruevo
e Tpyeso
Syartsi
Kuptsit
(TR a
Modren P
otoche Varhar Raven
Monpen MoToue Bipapk Manchevo Pasen
Manueno
Sofiytsi
Codmium i
| Mishevsko Momehilgrad
loMMAPaA
JAnugecra Vulkovich Sedlari - s
Sipets Bunkosuy Ceanapw @ Bpeno
Cuneu  paprat foe |
[lanpas Bagryanka
Tyutyunche EE Barpanka Bfomchs
" Apymse
Albantsi ﬁf:e‘a"{“ Progres. Piavets Obichnik
AnGanum Slunchogled NPOrpec. o iove  MuAbew OBMuHHK
CavHuornen T
-200d8 -100d8
PRIVACY

Status © public
Loeation @ public

Owner < public

— The

@Due.5. Cmpanuya na pecucmpupan winio3 ¢ TTN

Support n rossirm ~

Overview  Traffic  Settings

ings

lat 21.53092626

1ng 25.40477453

LR T )

1atut
Tatyn Nanovitsa
Hawoewua
= i
Neofit
Bozvelievo
Kos Bossenmeso
e Lale
Nane.
Chayka
Yanka

Map data ©2019  Terms of Use

Mapping data provided by TTN Maopar

# editorivacy
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3ak104eHue

TTN cbC cBOMTE IPOIYKTH CIIECTSBA JOCTA OT €TAIUTE TI0 TOCTPOSBAHE M KOH(QUTYpHpaHe Ha
enna LoRa mpexa oT OCHOBM, HO ¥ HE OTpaHHWYaBa MOTPEOUTENUTE CH 1O 33TbJDKUTETHOTO UM
3aKyIllyBaHE M IOJ3BaHe, ThH KaTo Npeiiara U NOANbp)Ka Hal-pasiuuHM Jpyrd YCTPOWCTBA U
UHTErpalvy 3a peajlu3UpaHe Ha TaKaBa CBbP3aHOCT U MOHUTOPUHI. DakThT, ue npoaykrsT Uno
Ha TTN e pa3BoiiHa ruaTka, IpeoCcTaBs IepCOHAIN3UPaHe HAa KpaliHUs Bb3€Jl, KOWTO MOXKE J1a ce
ajanTvpa 3a pa3lM4YHA HYXOU. ToBa IO3BOJsBAa Ja CE€ HU3MOJ3BA HE CaMO B CBeTa Ha
KOMITIOTBPHHUTE TEXHOJOTHH, HO W B WHTCPAMCIMIUIMHAPHH Hay4YHH obmacti. Ha ¢ur. 6 ¢
npeacTaBeH CBbp3aH BapuaHT Ha Uno ¢ MOJyJ OT CEH30p 3a BJIAXXKHOCT U Temneparypa - DHTI11,
U3I0JI3BaH € TECTOBA 11T 38 HYKIUTE Ha HACTOSILATa CTaTuUsl.

VESHZNY

N

QDuz.6. Cevpsana cucmema ¢ mecmosa yen

HacrosmusaT cucremen nogxoxn 3a LoraWAN cebp3anoct B TTN e MomieH HHCTpYMEHT 3a
pa3paboTBaHe Ha DPAa3lMYHU MPOEKTH, Oa3upaHM Ha TO3M NPOTOKON. Hammyauusat Habop oOT
OTBOPEHH WHCTPYMEHTH M B YacTHOCT TIJI00alHaTa OTBOpEHAa Mpexa 3a mirpaxkmaHe Ha loT
MPUIOKEHUSI C MaKCHUMalHa CHUTYpPHOCT 4pe3 HaAeKIHO KpumnThupaHe OT crtpaHa Ha TTN
ONaronpUATCTBAT M YJECHABAT IMPEICTaBUTE 32 M3TpaXkaaHe Ha Obp3a M pYHKIHMOHATHA MpEXa OT
CBBP3aHU yCTPOWCTBaA, 00OPYIBAHU C pa3lUYHA CCH30PHKA M HOCCUIM MH(pOPMAILHUS 33 Pa3IudHH
YCIIOBHS U NIPOLIECU B PEATTHO BPEME.

HNudopmanus

3akymyBaHero Ha mnponyktute Ha TTN e U3BBPHIGHO IO HaydeH MPOCKT Ha Tema
»/3rpaxaane Ha MoJepHa JIOKanHa HH(PACTPyKTypa 3a MHTepHeT Ha XpaHuTe™, GUHAHCHPAH OT
YuuBepcureta mo XpaHUTENHH TexHomoruu (moroBop Ne08/18H). 3a BBOpOCH OTHOCHO
MaTepHajiTe B HACTOSIIATa CTaTHA - Ha ajipec: rossirm@abv.bg.

Bubauorpapus

1. The Things Network, https://www.thethingsnetwork.org/, 12.10.2019;

2. The Things Network Console, https://console.thethingsnetwork.org/, 15.10.2019;
3. TTN Gateway Activation, https://activate.thethingsnetwork.org/, 16.10.2019.
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N3CJIEABAHE HA ITPOU3BOAUTEJTHOCT IIPU EKCTPY3US HA
OPU30BO BPAIIIHO, OBOTATEHO CHC CYIHIEHA TUKBA

Joopomup K. I'eneB, Mapus At. /lynikoBa,
Anna K. KoaeBa, Anocroa T. Cumutuunen

YHnBepcheT Mo XpaHUTEJIHU TEXHOJIOTIUH- ILnoBauB

INVESTIGATION OF MASS FLOW RATE DURING EXTRUSION OF
RICE FLOUR ENRICHED WITH DRIED PUMPKIN

Dobromir Zh. Genev, Mariya At. Dushkova,
Anna Zh. Koleva, Apostol T. Simitchiev

University of Food Technologies - Plovdiv

Abstract

The present study examined the effects of pumpkin flour content (10 % and 20 %),
moisture content of the initial mixture (14 % and 20 %) and working screw speed (180 min™ and
220 min‘l) on the mass flow rate of a single screw extruder ,,Brabender 20DN” during extrusion of
rice flour through a full factorial experiment. The results show that the content of pumpkin flour
has a positive effect on the mass flow rate, the moisture content and the working screw speed have
no significant effect.

Keywords: extrusion, mass flow rate, rice, pumpkin

YBox

3BPHEHUTE 3aKYCKH Ca LIMPOKO M3IOJ3BaHH XPaHH, ThH KaTo ca Obp3H 3a MPHUTOTBSHE,
BKYCHH Ca W NIPHUTEXaBaT NpHATHA TekcTypa (Anton et al., 2009; Brennan et al., 2013). Ho ot
JIpyra cTpaHa T€ ca BUCOKO €HEPruiHU ¥ MMAaT HUCKA XPAaHUTEIHA CTOMHOCT, Thi KaTO ChABPKAT
Hali-Beue HUIIeCTe, Ma3HMHH, 3axap u HaTtpuit (Dehghan-Shoar et al., 2010; Brennan et al., 2013).
ChllecTBYBaT HM3CIEABaHHS 3a pa3paboTKa Ha 3JPABOCIOBHH 3aKyCKH C LNl MOAoOpsBaHEe Ha
XPaHWUTEIHOTO ChIIbpKaHUE, BKyca, MupHca u Tekctypata (Potter et al., 2013).
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Haii-u3mon3BaHuTe CypOBHHH 3a MPOM3BOJCTBOTO HA 3bPHCHM 3aKYCKH Ca Ha OCHOBAaTa
Ha HHOIIECTE, IOJMY4YeHO OT IIICHHMIIA, IapeBHIa, kaprohu u opu3. IlmomoBe u 3emeHUynm ce
M3I0JI3BaT B MAJIKM KOJIMYECTBA, C 1IEJ J]a CC OCUTYpH 00OraTsiBaHE HA MPOAYKTA C XPAHUTCIHH
BentecTBa (Brennan et al., 2013; Potter et al., 2013).

Opu30BOTO M THUKBCHOTO OpAIHO MPEACTABISIBAT HHTEPEC HPH IPOU3BOACTBOTO Ha
3BPHEHN 3aKyCKH, opaau Ooratus UM xuMuueH cbeTaB (Chalermchaiwat et al., 2015; Promsakha
na Sakon Nakhon et al., 2017). OpussT (Oryza sativa L.) € OCHOBEH U3TOYHUK Ha BBIJICXUIAPATH U
xpanutenan BemectBa (Patil and Khan, 2011), B ToBa umcino oOmo (EeHOTHO ChIbpIKaHUE,
aHTHOKcHIaHTH, (epynoBa kucenuna (Tian et al., 2004), g-opusaHon HW 0COOEHO g-
amuHOOyTHpOBa KHcennHa (GABA). I'nrantckara tuksa (Cucurbita maxima) € 100bp U3TOUHUK
Ha (enomnu, GpaBoHouH, B-kapoTuH 1 Beraexuaparu (Promsakha na Sakon Nakhon et al., 2017).

[punaran IIHUPOKO B MPOU3BOJACTBOTO HA 3[PABOCIOBHH XpPaHH, MPOLECHT Ha
eKCTPYyAUpaHe OCHTYpsBa MOJNyYaBaHETO HA IPOAYKTH C Pa3sHOOOpa3HH pasMepH, (GopMH U
tekcTypu (Brennan et al., 2013). IIpeaumcTBara My ca: BUCOKa e(EeKTUBHOCT, FOJIEMH 00eMHU Ha
npepaboTKa M HEMPEKbCHATOCT Ha Mpou3BoacTBOTO (Matz, 1984; Moscicki, 2011).

IenTa Ha HACTOSIIOTO M3CICIBAHE € Jia CC M3CJICABA BIMSHHETO HAa ChIBPKAHUCTO Ha
THKBEHO OpAaIllHO, BIAXHOCTTAa Ha M3XOJHATA CMEC M YECTOTaTa Ha BBPTCHE HA PAaOOTHHS IIHEK
OpU CKCTPY3Hsl Ha OPU30BO OpAIIHO BBPXY MPOU3BOIAMTEIHOCTTa HA Ja0OPATOPCH EKCTPYIEp
Brabender 20DN.

MaTepna.}m U METOIU

1. Marepuaan
1.1 Opusoso OpamHo

N3cnensaneTo e mpoBesieHo ¢ opu3 Ha ¢pupma “Dammuiexc” OO/ (buiarapus), 3aKymneH oT
TBPToBcKaTa Mpeka. OpU3bT € CMIISH 10 OpanrHo Ha 1abopaTopHa KaMeHHa MeNHuna ,, bI' Arpo®
(bearapus). XMMUYHHAT ChCTaB Ha OpAIIHOTO € mpeacTaBeH B Tabmmma 1.

Tabauua 1. XuMH4eH cbCTaB HAa OPU30BO OpaLIHO

[Toxazaren Croiinocr Ha 100 g
[Ipoteunu, g 7.1
Bwraexunparu, g 76.5
OT KOUTO 33aXapH, g 0.6
MasHuunu, g 0.37
ot kouto Hacurenu MK, g 0.14
BriakHuHu, g 1.32
Enepruitna croiinocr, kcal 340

1.2. TukBeHo OpamHoO
THUKBEHOTO OpamrHo € MOoJIy4eHO OT TukBa copT Cucurbita maxima. TukBara € U3MHTA,

obeeHa 1 Hapsi3aHa Ha TapyeTa ¢ AedenuHa 6 mm, KaTo € U3MoJI3BaHa ManHa 3a psizaHe (Berkel
250 TG, VAN BERKEL, CAIIl). Haps3zanute mapyera THKBa ca HM3CYIICHHM B KOHBEKTOMAT
(Lainox Aroma PE/005D, Lainox, Utamus) ¢ ropem Bs3ayx nipu 70 °C 3a 480 min., 10 gocTUTaHe
Ha Biara 8.1%, cien koero ca cmiieHn ¢ 6xenaep (Moulinex Type A 505, Moulinex, ®pannus).
Bpamnoro e ¢ egpuna Ha yactuuute nox 450 pm, 3amedaTaHo € B IOJUMEPHU IUIMKOBE U €
chxpansiBaHo nipu S °C npeau ynorpeoa.

2. M3noasBana anaparypa

2.1. Jlaboparopen exctpynaep Brabender 20DN (Brabender GmbH & Co KG, T'epmanus),

npencrased Ha @urypa 1;

2.2. Jlaboparopna mennuia bI" Arpo Moaen 370-90-01 (barex EOO/I, bbarapus;

2.3. Mammna 3a psizane Berkel 250 TG, (VAN BERKEL, CAIL);
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2.4. KonsekTomat Lainox Aroma PE/005D (Lainox, Mtanus);

2.5. bnennep Moulinex Type A 505 (Moulinex, ®panmms);

2.6. EnextpoHHa Be3Ha — 3a MpETEIJsIHE KOJIMYCCTBOTO Ha OpamiHaTa € H3M0JI3BaHa
enextponna BesHa KERN 442-43, (KERN & SOHN GmbH, 'epmanus);

=H A )
— A AN N A I H

200 N o Y //\,,_1 '

“ 5 i /o s S Y

®ur. 1 HanpeueH pa3pes Ha €IHOLUIHEKOB EKCTPYAEP
1 - ennekpomoTop, 2 - OYHKep 3a 3aXpaHBaHe, 3 - cucTeMa 3a
oXJaxnaHe, 4 - TepMOJBOKKH, 5 - IIHEK, 6 - MUWIHHABD, 7 - CUCTEMa
3a 3arpsBane, § - U3Xos, 9 - mo3a, 10 - pexerno ycTpoHcTBo (HOXK)

3. MeToau

3.1. Excrpy3us

ExcrpynupaHeTo e npoBeIeHO Ha eIHOIITHEKOB JlabopaTopeH excrpyaep Brabender 20DN
C: IMaMeThp Ha J1o3aTa 3 mm; CTerneH Ha KoMIpecus Ha mHeka 4:1; 000poTH Ha O3HWparus
ek 40 min”'; Temmepatypy B IbpBa, BTOpa M TpeTa 30Ha, choTBeTHO 140 °C, 160 °C 1 180 °C.

3.2. M3uncasiBaHe HA MPOM3BOJUTETHOCT HA eKCTPy/Aepa
IIpouzBonurennocrra Ha excrpyaepa (Q, kg/h) e usuncnena, kakto crnenisa:

m
Q=—.13600 (1)
T
KBJETO: /1 € Maca Ha rmpobarta, kg; T = 10 s — Bpeme 3a ekcTpyaupaHe Ha mpodara.

3.3. Cratuctuyecka o6padoTka

IIenen daxropen ekcriepument (N=27) e u3mon3BaH, 3a Ja TMOKake B3aMMOJIEHCTBHETO
MEX]y ChIbPKaHHETO Ha THKBEHO OpamrHo (X;), BIQKHOCT Ha HadaimHata cMec (X,) ¥ 4ecToTa Ha
BbpTEHE Ha paboTHUA HEK (X3). ImaHbT Ha ekcliepUMeHTa ¢ HaTypalHU U KOAUPAHU CTOMHOCTH
Ha TpuTe (QakTtopa e mpeactaBeH B Tabmmma 2. Omurute BBB BCAKAa TOYKa OT IUIaHA ca
MIPOBEXIAHU C TPUKPATHA OBTOPSAEMOCT.

3a MojenupaHe Ha 3aBHCUMOCTHUTE B KOAUPAH BUJ € M3MOI3BAHO JIMHEITHO PEerpecHOHHO
yYpaBHEHHE C MEXIy(HaKTOPHN B3aNMOACHCTBUSL:

y:b0+ibiXi+iibinin 2)
i1

i=1 j=I
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KbIETO: by, b;, b; ca cbOTBETHO CBOOOJEH KOE(ULMEHT, KOS(PUIUEHT HA JNUHEHHUTE edexTh u
KOe(QHIIMEHTH Ha B3aUMO/ICHCTBHSTA.

MaremaTtnyeckata o0OpabOTKa Ha Ppe3yaTaTUTe OT EKCIEPUMEHTa W IOCTPOSBAHETO
MOBHPXHUHUTE Ha OTPakKEHHE ca HAIpaBeHH C MOMOIITAa Ha KOMITIOThpPHA mporpama “Statgraph
XIV trial version”.

Tabauna 2. [Inan Ha ekcriepyuMeHTa B HATypaJieH U KOJUPaH BUT

No Harypannu croiiHocTn Koaupanu croitHocTn
ChabpxaHue Bnaxuocr, % YecroTa Ha X4 X5 X3
Ha TUKBEHO BbpTEHE Ha
OparuHo, % pabOTHUSI IIHEK,
min”'

1 10 14 180 -1 -1 -1
2 20 14 180 +1 -1 -1
3 10 20 180 -1 +1 -1
4 20 20 180 +1 +1 -1
5 10 14 220 -1 -1 +1
6 20 14 220 +1 -1 +1
7 10 20 220 -1 +1 +1
8 20 20 220 +1 +1 +1

4. Pe3yaraTu u o0chbx1aHe

4.1. ITpon3BOANTEIHOCT HA eKCTPYAepa
[TomyyeHuTe pesynraté OT WBIHUS (HAKTOPEH SKCIIEPUMEHT ca TpencTaBeHn B Tadmuma
3. PesynTarure moxasBaT, 4e MPOM3BOJUTEIHOCTTa Bapupa mexay 4.32 u 7.15 kg/h.

Tadamua 3. OnuTHO MOTYYCHU CTOMHOCTH 33 IPOM3BOAUTEIHOCTTA Ha ekcTpyaepa (Q, kg/h)
Ne Q, kg/h
4.32+0.08
7.15+0.18
5.66+0.26
5.06+0.04
4.39+0.23
6.99+0.09
5+0.09
6.08+0.16

R[Q [N ||| N |—

[Tomydenu ca cnenHUTE a/IeKBATHU JIMHEHHU MOJENH TIpH loBepuTeseH natepsai 0.95:
Q= 5,58365+0,738017X, - 0,617183X,X, + 0,180683X,X; 3)
Juarpamara Ha [lapero 3a BIMSHHETO Ha (PAKTOPUTE BBPXY MPOU3BOAUTEIHOCTTA HA

eKkcTpyaepa e npeiacraBeHa Ha ¢ur. 2. Ot Hes ce BWXKIA, ye caMo (PakTopbT X; UMa 3HAYUMO
BIIMSTHUE.
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Standardized Pareto Chart for Q

x
il
'+

S

X1 X3

X2 X3

DDIH

X3

. . . . .
4 6 8 10 12
Standardized effect

=]
N

®ur. 2 [lnarpama Ha [Tapeto 3a BiusHEE HA (paKTOpPUTE BHPXY MPOM3BOANTEITHOCTTA HA
eKcTpyaepa

BrusiHueTo Ha TpUTE U3CNIEABaHU (AKTOpa BHPXY MPOU3BOAUTEIHOCTTA € MPEACTABEHO
Ha @ur. 3. [10JT0XKUTETHO € BIUSHUETO HAa CHABPKAHUETO Ha TUKBeHO OpamrHo (Pwur. 3a). Tosa
Hal-BEPOSITHO Ce€ AB/DKUA HAa HAMAJIIBaHE HA MOPHO3HOCTTA HA MOJIYYCHHUS MTPOJAYKT U yBEJIUYaBaHE
Ha bTHOCTTa My. OT @ur. 3b u 3¢ ce BmwKAa, 4e BIUSHHUETO HA BIAXKHOCTTA W YECTOTATa Ha
BBPTCHE Ha paOOTHUS IITHEK OKa3BaT HE3HAUMTEIIHO BIMSHUE BbPXY MPOU3BOIUTEIHOCTTA.

Q,kgh

@ur. 3 [ToBbPXHUHHU HA OTPAKCHHE 38 U3MCHCHUETO Ha IIPOU3BO/IMTEIHOCTTA B 3aBUCHMOCT OT
n3cnenBannte hakropu (X;- ChABpKAHNE HA THKBEHO OpaIHo, %o; X,- BIaXHOCT, %; X;3- 4eCTOTa
Ha BBpPTEHE Ha paGOTHHS IIHEK, min™')
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H3Boam

Pesynrarute mokasmar, 4e B paMKUTE Ha IUIaHA HAa €KCIIEPUMEHTA MPOU3BOIUTEITHOCTTA
Bapupa Mexny 4.32 u 7.15 kg/h. YBenuuaBaHeTo Ha ChABPKAHUETO Ha TUKBEHO OpariHo oT 10 %
Ha 20 % BIHsIe TIOJOKHUTEIHO BHPXY MPOU3BOJAUTEITHOCTTA, @ YBEIIMICHUETO Ha BIAXKHOCTTA OT 14
% mua 20 % M dyecToTaTa Ha BbPTEHE Ha PaboTHMA mHek oT 180 min' ma 220 min' Biuse
HE3HAYUTEITHO.
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PEBEPCHUBEH INOCJIEJOBATEJIHO PE3OHAHCEH DC-DC
IMTPEOBPA3YBATEJI
Amnrea JInueB u SIcen MagaHkoB
YHuBepcUuTeT 10 XPAHUTEJIHH TexHouoruu — [lnosaus

BIDIRECTIONAL SERIES RESONANT DC-DC CONVERTER
Angel Lichev and Yasen Madankov
University of Food Technologies — Plovdiv

Abstract: A bidirectional series resonant DC-DC converter is presented. The distinctive
features and the most commonly used control methods of the converter are indicated. As a
result, its advantages and disadvantages are defined.

Key words: Power converters, Control Technique, Efficiency

BnBenenue

IocnenoBarenno pesonHancrusT DC-DC mpeoOpa3syBaTen, paboTem IpH YecToTa Haj
pe30HaHCHATa MpHUTEKaBa peaula npeauMcTsa: padora npu ZVS (Zero Voltage Switching),
MaITbK pa3Mep U Terio, paboTa Mpu BHCOKH YE€CTOTH, ECTECTBEHA 3aI[MTa OT KbCO ChEHMHCHUE
(Cheron, 1986; Liu, 1996; Rosetto, 1998).

C momomra Ha ynpasimseM mnpaBuren (Cheron, 1986; Dixneuf, 1988; Park, 2014)
mpeobpa3yBaTeNsaT OT eIHa CTPaHa CTaBa PEBEPCHBCH a OT JPyra - ce JaBa BB3MOXKHOCT 3a
HM3MEHSIHE Ha U3XOJJHaTa MOIIHOCT OT HyJIa JI0 MaKCHMaJHa CTOHHOCT.

CTpykTypa Ha npeodpa3yBaTeisi
BnokoBa cxema Ha peBepCHBEH mociienoBaTenHo pezoHanceH DC-DC mpeobpa3sysaten e
npe/cTaBeHa Ha ¢ur. 1.

N3TOYHUK Ha
HanpexeHue

Pe3oHaHCcHa N3TOYHUK Ha
Bepwura HanpexeHue

®ur. 1 brokoBa cxema Ha nocienoBaTeaHo pe3oHaHceH pesepcuBeH DC-DC
mpeoOpasyBareln

DC BxoxbT, KOITO € M3TOYHHK HA HAIPEKCHUE € ChCTABEH OT MOIyMOCTOBA HMIIM MOCTOBA
MpeBKITI0OYBaIa Bepura (¢ur. 2).
Pe3onancHata Bepura ce ChCTOM OT MOCIEIOBAaTEIHO CBBP3aHH WHIYKTHBEH M KalallUTHBEH
esieMeHT. Ts MMa noBegeHue Ha GUITHP, KOWTO MOATHCKA BUCHINTE XapMOHHIH U IIPOITYCKa CaMo
ocHoBHHA. KoHzmeH3aTopsT ce sBsiBa Oapmepa 3a DC koMmIoHeHTara Ha ITBPBHYHUS TOK HA
TpaHc(opMaTopa, KaTo 10 TO3M HaYMH OTpaHHYaBa NPEHaMAarHUTBAIIMAT TOK U HACHINAHETO Ha
SAPOTO.
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@ur. 2. HOJ’IyMOCTOBa 1 MOCTOBA IIPEBKIIIOYAALIA BEpUT'a

W3xopsmara Bepura € CbCTaBeHa OT IOJyMOCTOBA MJIM MOCTOBA MPEBKJIIOYBAIlA BEpUTa U
napaneneH konaenszatop. C 1ea onpocTsBaHE Ha aHaIHM3a ce JOIyCKa, e TO3U KOHAEH3aTop € ¢
JOCTAaTHYHO TOJISIM KamarureT. [1o To3M HauuH U3XOJsilaTa Bepura Moxke 1a ObJe MmpeacTaBeHa
KaTO M3TOYHUK HA HAMPEKCHHE.

IocpencTBoM TpaHchOpMATOp Ce OCHIypsiBa ChIVIACYBAaHE HA BXOJHATA W H3XOIHUTE
BEPUTH OT €Ha CTpaHa M OCUTYpsBaHE Ha TaJBAHMYHO paslelisiHe OT apyra. Toil moxke na Obae
9acT OT pe30HAHCHATA BEPHTra, Jia 1 3aMEHsI HaITbJIHO WK Jia oTcheTBa (Batarseh, 1994; Jain, 1995;
Wennan, 2000).

Cxemu Ha u3cJjieiBaHus NMpeodpa3yBaTel
Ha ¢ur. 3 u ¢ur. 4 ca nokazaHu CHOTBETHO IOJYMOCTOBa W MOCTOBAa CXeMa Ha
peBepcuBeH nocnenoBarenno pesoHanced DC-DC npeoOpa3ysater.
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Teil KaTO mpH MOIYMOCTOBA CXeMa BBPXY KIIOYOBETE C€ TNpHiara II0JIOBHHATA OT
3aXpaHBAIIOTO HANPEKEHHE, 3a JOCTUTAaHE Ha TIO-TOJIEMH M3XOTHH MOIIHOCTH € HAJOKUTEIHO 12
Ce YBEJINYH TOKBT NPe3 ChOTBETHHUTE NpHOopw. [lopaay Ta3u npudnHa € Mo-yAaqHo JIa ce puiara
MOCTOBA, a He ToJyMOocTOBa cxema (Saravanan, 2013).

Ynpasiienue Ha npeoOpa3yBartest
VYnpasieHuero Ha npeodpa3yBaTesisi MOKE Jla C€ U3BBPILY 10 1Ba HAUWHA:
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1. Perynupane BpeMeTO Ha ITPOBEXkKAAHE HA TPAH3UCTOPHUTE HA U3XOAHOTO CTHIAT0
(BB O)
2. Perynupane BpeMeTO Ha IPOBEXkAAHE HA TPAH3UCTOPUTE HA U3XOJHOTO CTHIIAIO U
BPEMETO Ha MPOBEKAAHE Ha JUOJUTE HA BXOAHOTO CTBIIAIO — BI'bI & (& = o + ¢).
B cnyuas ce u3MeHs BrBIBT Ha Je(asupaHe MEXTy IbPBUTE XapMOHUYHU Ha
HaIpeKEHUATa HAa BXOAHOTO CTHIIATIO0 U U3XOIHUSI UHBEPTOP.
Ha ¢ur. 5 ca mnpeactaBeHH W3XOAHUTE U  PEryJIUPOBBYHUTE
XapaKTepPUCTHKU Ha 1ipeoOpa3zyBatesis pu yIpaBJIeHNE BbB (PYHKIHUS OT BI'bI 0.
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@ur. 5. I3X0IHU U peryTUpOBBYHH XapaKTEPUCTUKU Ha IpeoOpasyBaTes IpH yIpaBiIcHUE
BBB (DYHKIUS OT BI'BI O

XapakTepuCcTUKHUTE, W300pa3eHN B THPBH KBAJpaHT ca MOJIyYEHH MpPH TIpelaBaHe Ha
CHEPTUsATa OT BXOJa KbM U3X0Jad, a TC3U BbB BTOPU KBAJIpAHT — MPU MPpE€AaBaHEC Ha CHECPTUATA
B 0OpaTHa 1Mocoka

Ha ¢wurypara ce nabiroaBa, 9e peXMMBT Ha Tpa3eH X0 € CHIIHO OrpaHm4eH. 3a0ens3Ba ce
C¢IHa HEIMHEHMHOCT Ha XapaKTCPUCTUKUTE, KOATO HaMaligBa C HaOmmKaBaHe Ha rpaHuiara
MEXIY JBaTa pexxuma.

OT peryJupoBbYHUTE XapaKTEPUCTHUKHM CTaBa SICHO, Y€ C HapacTBaHE HAa CTOWHOCTTa Ha
TOBapHUS PE3UCTOP, AUANa30HbT HAa M3MCHEHUC Ha yNpaBJIeMUs IlapaMeThbp HamaisiBa. B
pe3yiTar, XapaKTepUCTUKUTE CTaBaT B 3HAUYNUTCIIHA CTCIICH HEJIUHENHU.

V3xomHUTe M PEryIUpOBBUYHUTE XapPaKTEPUCTUKU Ha TpeoOpasyBaTens MpH yIpaBIIsABall]
napamMeTsp BI'BI O ca H300pa3eHu Ha dur. 6.
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@wur. 6. MI3X0aHN U peryTUPOBBYHH XapaKTEPUCTHKN Ha TIPpeoOpa3yBaTels IpH yIpaBiIcHUE
BBB (PYHKIHUS OT BI'BI O
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OT U3XONHHUTE XAPAKTEPUCTHUKH MOJXKE J1a CE€ HalpaBU 3aKIIOUYEHHMETO, Y€ HE3aBUCHMO OT
IHana3oHa Ha U3MEHEHHE Ha yIpaBISIBaIMs MapamMeThp, U3XOJHOTO HAIIpeKeHHE HE 3aBHCHU
OT M3XOJIHMS TOK, T.€. M3CJIeNBaHUs IIpeoOpasyBaTesl ce NbpPKU KaTo MICaJICH U3TOYHUK Ha
ToK. Herio nmoBede, M3X0THOTO HANpEe)KEHUE HE MPOMEHS 3HaKa CH M HE3aBUCHMO OT I0COKaTa
Ha NpeJlaBaHe Ha €HePrusTa, MOXKe 3HAaYMTEJIHO J]a IPEBUIIaBa BXOJHOTO.

OT peryJupoBBYHUTE XapaKTEPUCTHKH € BHAHO, 4e B auanazoHa w/2 < & < 3m/2,
3aBUCHMOCTHUTE CE€ M3MEHSAT MOHOTOHHO M Ce HaOJoJaBaT 3HAYUTEIHU JIMHEHHU yYacTBIIH.
OueBHUIHO B Cilydasl HAMa OrpaHH4YeHus 3a padota npu ZVS. OcBeH TOBa yHpaBJICHHETO Ha
npeoOpa3yBaressi He 3aBUCH OT M3MEHEHHETO Ha TOBapa.

3ak/oueHue

N npu nBara MeToga Ha YIOpPaBJICHHE, pas3riieaHus pPEBEPCHBEH IOCIIEIOBATEIIHO
pe3oHaHCeH npeobpasyBaresl MOXKe na paboTu npu yciaoBus Ha ZVS B HIMPOK 0OXBaT Ha
perynupanust napamersp. OCBEH TOBa M3XOJHOTO HAIPEXKEHUE MOXE Ja IpEeBHIIaBa
BXOJITHOTO, HE3aBUCHMO OT ITIOCOKAaTa Ha MpeJaBaHe Ha CHePrusiTa.

OT M3XOJIHUTE U PEryJHMPOBBYHHUTE XAPaKTEPUCTHKH CTaBa SICHO, Y€ YNPABICHHUETO BbHB
(yHKIUA OT BI'bia § M MO-CIIELIMAIHO B MHTEpBAJIa HA U3MEHEHHUE Ha KOHTPOJIHUS IapameThp
/2 < & < 3m/2, naBa Haii-noOpu pe3ynratu. B ciydast mpeoOpa3yBarensT nMa IOBeJIeHHE Ha
M3TOYHMK Ha TOK WM HE CBILIECTBYBAaT OrpaHH4YeHHs 3a pabora mpu ZVS. Chuio Taka, B
CBOTBETHHMS HHTEPBAJI HA U3MEHEHHE Ha bI'bJI O YNPABICHUETO HE 3aBUCH OT U3MEHEHHETO Ha
TOBapa.

Moske J1a ce HalpaBH 3aKJIIOYCHHUETO, Ye 3a IPEANOYUTaHe € 1a Ce IpHIara yrpasJjieHue BbB
(QyHKIHMS OT BB O B HHTEPBaia Ha U3MEHCHHE Ha KOHTPOIHUS mapamersp /2 < 8 < 37/2.
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MN3CJIEABAHE 1 OITUMUN3UPAHE HA WIFI CEH30PHHU Bb3JI1 C
HUCKA KOHCYMAILIUA HA EHEPTUSA

Cranucinas AcenoB, lumutrsp TokmakoB
ILnoBauBckn Yuusepcurer ,Ilancuit Xunenpapeku®

RESEARCH AND OPTIMIZATION OF LOW POWER WIFI SENSOR
NODE

Stanislav Asenov, Dimitar Tokmakov
University of Plovdiv “Paisii Hilendarski”, Plovdiv, Bulgaria

Abstract: This paper describes the realization of a low power wireless temperature
and relative humidity measurement node using MQTT and Node-Red to transmit and
visualization data. The measurement is peanusupano upe3 ESP EASY firmware for ESP
8266 microcontroller, which optimizes the power consumption of the wireless sensor node.

Keywords: WiFi sensor node, ESP Easy, low power, measuring temperature and
relative humidity

Introduction

ESP Easy is a free and open source MCU firmware for the Internet of things (IoT) and
originally developed by the LetsControllt.com community (formerly known as ESP8266.nu
community). It runs on ESP8266 Wi-Fi based MCU platforms for IoT from Espressif Systems.
The name "ESP Easy," by default, refers to the firmware rather than the hardware on which it runs.

At a low level, the ESP Easy firmware works the same as the NodeMCU firmware and
also provides a very simple operating system on the ESP8266. The main difference between ESP
Easy firmware and NodeMCU firmware is that the former is designed as a high-level toolbox that
just works out-of-the-box for a pre-defined set of sensors and actuators. Users simply hook up and
read/control over simple web requests without having to write any code at all themselves,
including firmware upgrades using OTA (Over The Air) updates [1].

The ESP Easy firmware can be used to turn ESP8266 modules into simple multifunction
sensor and actuator devices for home automation platforms [4]. Once the firmware is loaded on the
hardware, configuration of ESP Easy is entirely web interface based. ESP Easy firmware is
primarily used on ESP8266 modules/hardware as a wireless Wi-Fi sensor device with added
sensors for temperature, humidity, barometric pressure, light intensity, etc.

ESP Easy uses MQTT protocol for data transfer, processing and publishing data in Node-
Red.

MQTT (MQ Telemetry Transport) is an open OASIS and ISO standard lightweight,
publish-subscribe network protocol that transports messages between devices. The protocol
usually runs over TCP/IP and any network protocol that provides ordered, lossless, bi-directional
connections can support MQTT. It is designed for connections with remote locations where a
"small code footprint" is required or the network bandwidth is limited.
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Node-RED is a flow-based development tool for visual programming developed
originally by IBM for wiring together hardware devices, APIs and online services as part of the
Internet of Things [2].

Materials and methods

The architecture of the measurement system is shown on figure 1. It consists of the
following main blocks: DTH11, ESP8266 microcontroller, Mosquitto, Node-RED, Dashboard and
web client.

DHT 11 ESP&266
sensor o, microcontroller
Wire

MaTT
Publisher

MOSQUITTO

maTT

Fig.1 Architecture of the measurement system

DTHI11 is capacitive digital sensor. DHT11 measures a temperature of -40 ° to 80 ° C and
relative air humidity in the range 0% - 99%. It has a pre-calibrated digital output and features great
reliability and stability. The accuracy of humidity measurement is +/- 2% and at +/- 0.5%. The
interface of the sensor is 1-Wire; the refresh rate is 1Hz.

The ESP8266 microcontroller reads data from the DHT11 sensor and sends them via the
2.4 GHz WiFi module to the MQTT broker, using MQTT protocol. The MQTT broker transmit
the data to Node-red system. The measuring node firmware is turned to send the data every 5
minutes, the transmission time is about 10 seconds, and the remaining time node goes into low-

power mode (“deep sleep mode™) (fig. 2) [3].
SN

ESP 8268
microcontroller

33V
Power

DHT 11
Temperature
sensor

Fig.2 Block diagram of the measuring node

The temperature and relative humidity measuring node is built up by the microcontroller
ESP 8266MOD, integrated WiFi module and the power supply to the sensor node uses 3.7V Li-
Ion battery type 18650 and linear low drop regulator for 3.3V with low quiescent current.

Mosquitto is an open source message broker that implements the MQTT protocol. It is
lightweight and is suitable for use on all devices from low power single board computers to full
servers. The MQTT protocol provides a lightweight method of carrying out messaging using a
publish/subscribe model. This makes it suitable for Internet of Things messaging such as with low
power sensors or mobile devices such as phones, embedded computers or microcontrollers.
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Node-RED provides a web browser-based flow editor, which can be used to create
JavaScript functions. Elements of applications can be saved or shared for re-use. The runtime is
built on Node.js. The flows created in Node-RED are stored using JSON. Node-RED use the
MQTT protocol.

The Dashboard module provides a set of nodes in Node-RED to quickly create a live data.
Figure 3 shows the measurement data in real time.

TEMP Humidity

Temnepartypa BnaxHoct

24 41

Fig.3 Dashboard

Experimental Results

In order to evaluate the described sensor node we have made measurements of the total
consumption current Ic of the node in real working setup.

Table 1 represents the comparison of the results from measurements made for two sensor
nodes of the total consumption current in the different node states.

Table 1. Comparison of total sensor node consumption current Ic

Low power sensor node with deep sleep Sensor node without deep sleep mode and ESP
mode and ESP Easy firmware Easy firmware
Total sensor node I consumption Total sensor node I consumption
Deep sleep mode 18.6 mA Without deep sleep mode | 72 mA
Data measurement and | 24.8 mA | Data measurement and | 28.5 mA
transmission preparation transmission preparation
Data transmission 177.6 mA | Data transmission 179.8 mA

Fig. 4 (a), (b) shows consumption current Ic capture of WiFi low power sensor node with deep
sleep mode and ESP Easy firmware during data transmission taken over 1 Ohm shunt resistor.

It can be seen that the duration of the transmission is only 40 msec with 177.6 mA total current
consumption and WiFi frequency 2.4 GHz.
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Fig.4 Consumption current capture of WiFi low power sensor node during data transmission taken
over 1 Ohm shunt resistor

Conclusion

The measurement system presented in this paper measures real-time temperature and
relative humidity. The work project presents WiFi low power sensor node for IoT applications,
which was successfully designed and tested. The main features of this design is its low power
consumption, WiFi communication and secure data transmission. By using ESP Easy firmware is
possible to reduce the end node consumption current Ic from 72 mA to 18.6 mA. This increases
battery life and sensor autonomous operation.
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N3BJIMYAHE HA JAHHHU OT LORAWAN CEH30PHMU Bb3JIN
YPE3 MQTT INPOTOKOJI U CbPBBPHO ITPUJIOKEHUE 3A
JAEPKOAUPAHE HA CbOBIIIEHUATA
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ACCESS THE LORAWAN DATA TELEMETRY USING MQTT
PROTOCOL AND SERVER APPLICATION FOR DATA DECODING

Svetoslav Dimitrov, Dimitar Tokmakov
University of Plovdiv “Paisii Hilendarski”, Plovdiv, Bulgaria

Abstract: The present work describes an algorithm and a console server application
for retrieving data from LoraWan sensor nodes via cloud application and MQTT protocol.
The console application creates a MQTT client subscribed to The Things Network's MQTT
broker. The received data in JSON format goes through the developed algorithm that
decodes the payload part of the received JSON message from Cayenne LPP format in
decimal analog values. It is possible to integrate the obtained data with other heterogeneous
wireless sensor networks.

Keywords: LoraWan node, MQTT, JSON, payload decoding

Introduction:

The development of the Internet of Things (IoT) concept requires the availability of
specific low-power data transmission technologies and extensive network coverages.

There are several technologies that have been developed for low power networks of
wireless sensing nodes and a wide coverage area (LPWAN).

LoraWan is a wireless technology for data transmission between a wireless touch node
and a large-range network hub (1-15 km) using the unlicensed ISM spectrum of the 968MHz (for
Europe) and modulation with expansion of the spectrum to achieve communication on long range
and low power consumption of the touch node.

The LoRaWAN protocols are defined by the LoRa Alliance and are described in
LoRaWAN Specifications, which can be found on the LoRa Alliance website. [1]

On Fig. 1 A typical LoRaWan communication network is shown. It consists of terminal
equipment, sometimes called sensory nodes, that measure a certain physical value. Terminal
equipment is equipped with a transmitter and antenna in one of the technology-specific frequency
ranges-EU 863-870 MHz, US 902-928MHz and another range EU433MHz. Terminal equipment
is usually battery-powered, measures the physical value and, through the LoRaWan transceiver,
transmits measurement data to a LoRaWan router.

The consumption of electric power by LoRaWan — terminal equipment is extremely small
mw, uW which allows for single battery power over a period of months/years. Data from the
LoRaWan router are transmitted via encrypted IP connection to LoRaWan cloud technology,

71



where they are processed, decrypted and visualized. Cloud LoRaWan Technology offers various
services integrations — archiving, visualization of data, transmission to various applications and
protocols — email, remote control and data monitoring, etc.

One of the main problems is access to data from LoraWan wireless sensory nodes from
external client applications, which we address with the current work.

Materials and methods: The Wireless sensor network architecture consisting of
LoraWan wireless sensory nodes transmitting data to the LoraWan network router is shown on fig.
1. The network router is installed in the building of "Paisii Hilendarski" University in Plovdiv and
consists of a single-platinum computer, 8-channel RAK831 hub and GPS module. The operating
system of the single-platinum computer is Raspbian Linux. The data from the network router is
transmitted  to a cloud service provided by The Things Network
(https://www.thethingsnetwork.org) via an application called Packet forwarder running on the
single-circuit computer. The Things Network provides Web-based tools to create applications to
collect data from LoraWan sensory nodes, as well as to manage the communication and encryption
of data between nodes, network routers and cloud services. The Things Network use the MQTT
broker, which gives access to the relevant application data from external clients using MQTT
protocol (MQTT — Message Queuing Telemetry Transport)

MQTT [2] is a lightweight publish/subscribe protocol for communication between built-
in devices built on TCP/IP. Provides real-time communication. His work requires broker to
distribute messages between customers. MQTT is distinguished by easy implementation and
multiple open source libraries in different programming languages.

Fig. 2 Displays a screen of a web-based application in the cloud service of the Things
Network visualizing data from LoraWan Wireless touch node for measuring temperature and
relative humidity based on sensor DHT22. As shown in the figure, in addition to 8 bytes of
payload encoded Cayenne LPP format [], the temperature and relative humidity measurements on
the communication channel are sent and certain metadata such as channel frequency, signal/noise
ratio, rssi, extension factor, router coordinates, and more.
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((((T)))) A

L@ .~

k4
- internet cloud
<~ LoRaWAN e
((((')))) o &;,gway broker monitoring
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Fig. 1 Wireless sensor network architecture from Lora Wan measurement nodes transmitting data
to The Things Network
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Fig. 2 Data for the Things Network cloud service Application

JSON / step 1 i step 4 step 5
message retrieving ‘ [ converting extracted | (" the resulting number
payload message elements to decimal —_ is divided by 10
- L number system in decimal data type
/ N /
step 2
( converting payload 3 step 3
into an array of char extracting four
type and removing | —p | elements from
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Figure 3. Algorithm block scheme

The algorithm works in several steps, during which the payload of the message must pass
in order to obtain the data as analogue readings of the measured values. The snap-in uses an
Ekwus. ALoRa library that binds to the MQTT broker of the Things Network and creates an object
with the encoded payload message as the end result. The library is based on MQTT technology,
serving as a machine-to-machine communication. The user subscribes using an identifier for the
specific sensor to be able to extract useful information from the MQTT broker located in the
Internet cloud. The console application receives the payload message in JSON (JavaScript Object
Notation) format.
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The first step of the algorithm is to extract the payload part of the JSON message, which
is a hexadecimal number in a similar order: 06 71 04 D2 FB 2E 00 00. By assignment of the
MQTT protocol for the Internet cloud, we can view the code itself, with its first two bytes
constituting the device identifier (Touch node), the second byte shows the data of the measured
dimension (temperature), and also the humidity.

A second step is to convert the resulting 16-digit array into an array of char type, and we
add a function to this step by which we remove beneficiaries dashes from the conversion between
the bytes. This step is done to enable us to extract the specific elements of the algorithm that
provide information about the dimensions we measure.

In step three, we extract the four char-type elements from the newly obtained array that is
responsible for the data. In the fourth step, the algorithm converts the extracted elements into a
decimal numeral system to obtain numeric values in thousand days. The last step divides the
decimal number into ten by using a decimal data type to get maximum accuracy for the final result
(Figure 3).

Results and discussion: Figure 4 shows the operation of the console application
visualising the measurement results of the touch node for a time of 45 minutes. In the figure it is
clear that we have a change in the reported data about temperature in air humidity. It is also shown
payload the message, where it is seen that every change in the measured dimensions, we have a
change in the message itself.

humidity the temperature
in a 45 minute period in a 45 minute period

Figure 4. End-Result Console Application

Conclusion: The algorithm presented in the article makes it possible to extract data from
LoraWan wireless sensing nodes by using the MQTT protocol and a method to decode the payload
part of the application. This integrates the cloud application of The Things Network with a
dedicated server application that can integrate data from heterogeneous wireless sensor networks.

Used Resources:
[1]The Things Network, LoRaWAN Overview,

[https://www.thethingsnetwork.org/docs/lorawan/] 7.2018r.
[2] MQTT version 5.0. www.mgqtt.org 07.2018r.
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TRENDS IN THE DEVELOPMENT OF THE DAIRY INDUSTRY
Irina Krasteva
University of Food Technologies — Plovdiv

Abstract: The report presents the results of an analysis of the dynamics in the development
of the dairy industry at a global and European level aimed at identifying problems and forecasting
trends for its future development. The study supports the main research hypotheses, namely by
identifying the global trends for the dairy industry in a highly competitive environment and
determining the position of the Bulgarian dairy industry in the European economy, Bulgarian
enterprises in the sector can increase their competitive potential by responding with adequate
strategic tools.

Key words: dairy industry, markets analysis and forecasting, development trends

BbBenenne

MiekonpepaboTBaTeHaTa MPOMUIIICHOCT € BaXKEH IOJICEKTOP Ha XPaHUTEIHO-BKYyCOBaTa
MIPOMMIILIEHOCT C TOJSIMO COLMATHO M cTomancko 3HadeHue (Konarev, Konstantinova et al., 2019).
IIpou3BoncTBOTO HAa MIIIKO U MIIEYHH NIPOIYKTH € BaXKEH JsU1 OT XpaHUTeNHaTa npomuiuieHoct B EC,
KbJeTo bwarapus e egHa oT BOAEIIUTE AbpXKaBU C J0Ope M3pa3eHa eKCIOpTHA AEHHOCT Ha MIIEYHU
npoxyktu (MAFF, 2018). CBeToBHOTO IPOU3BOACTBOTO M MpepadoTKaTa Ha KpaBe MIIIKO, B ITO0AICH
Marab, Oenesxu 3a0eNeKUTENEH MPOrpec, KaTo OCHOBHOTO MOBHUILIABAHE B IPOU3BOJCTBOTO Ha MIISIKO U
MJICYHH TIPOIyKTH CE€ JBJDKU MPEAN BCHYKO HA YBEIMYABaHE MPOIYKTUBHOCTTA Ha JKMBOTHHTE, a HE Ha
Texuus Opoit (Gaygarska, 2016).

XapakTepHo 3a MIIEKOHpepa0oTBaTeNnHaTa IPOMHMIUIEHOCT B beirapms e, de mompuHacs 3a
Pa3BUTHETO Ha CEJICKUTE PAHOHH B CTPAHATA, KaTO OCHIYPsIBA 3HAYUTEITHO KOJIMYECTBO PabOTHH MecTa He
caMo TIpH TpepaboTKaTa, HO W MPU HPOM3BOACTBOTO Ha M3xonHata cyposuna (Pavlova, 2019). Ilpe3
TIOCIIEJHATE TOAMHU BbPXY PA3BUTHETO HA MOJCEKTOPA HEOIArONpPHATHO BIMSHIE OKa3BaT ChBKYITHOCT OT
MAKpPOHKOHOMITIECKH (DAaKTOpH: CBPBXIIpE/UIaraHe Ha MIIIKO HA CBCTOBHUS I1a3ap, HAMAJCHHE Ha
KOJITYecTBaTa Ha BHOca Ha Kuraii, emOaproro ot Pyckara deneparmst u ap. Tesu daxropu dopmmpar
TEHICHIN HA 3HAYNTETHO HAMAJICHHE Ha M3KyIHATA [IeHa Ha MIIKOTO Ha ObJrapckust masap. bescropro
TOBA BOJIH JIO CBHBaHE Ha CypOBHHHATA 0a3a Ha TIOACEKTOpa M HaMAJIIBaHe Ha Ipon3BoacTBoTO (Konarev,
Konstantinova et al., 2019). B cbioto Bpeme 3aeTuTe B TO3H CEKTOp PadOTAT B HEOIArompHsTHA
Makpocpea ¥ Hepa3BUTa MHPPACTPyKTypa, He TOTydaBaT ITOYTH HUKAKBH CYOCHIHH OT JbpKaBaTa U
Tps16Ba Ja MoJiaraT yCUIIMS 3a afanTalys KbM IPOMEHSIIaTa ce 3aKoHoaTeHa paMka. Heobxomimo e qa
ce ToeMaT aHAIOTMYHH Ha 3aIlaHOCBPOICHCKUTE (hepMepH M MIICKOIPepadOTBaTENH 3aIbIDKCHHUS 10
OTHOIIIEHNE Ha XUTHEHHHUTE, BeTEPUHAPHU YCIIOBUS U OMa3BaHe Ha OKONHaTa cpefa. [loBumaBaneTo Ha
KOHKYPEHTOCTIOCOOHOCTTA Ha OBJTapCKUTE MPOM3BOMTENN 1 MPepadoTBaTe N Ha MIIKO € CBBP3aHO C
OCBILIECTBABAHETO HA KAIUTATIOBIOXKEHNUS], O3BOJISIBAIIM OOHOBSBAHETO Ha OTpachia. TeHIeHIMHTe 3a
pa3sBHTHE Ha MIICYHATa IPOMHIIUICHOCT Ca CBBP3aHM C W3IPAKIAHETO HA KOHKYPEHTOCIIOCOOHH
MJICKOIIPEPa0OTBATENIHN MPEANIPUSTHA. 32 1IeTa € HEoOXOMMO H3IOJI3BaHe HA MECTHH KalUTak U
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NpUBIMYaHE HAa YYKIM WHBECTHIMH, 32 Jia C€ OCBIIECTBH TEXHOJIOTMYHO OOHOBJICHHE Ha
TPOM3BOJICTBEHATA 0a3a M pasIIMpsBaHE Ha BE3MOKHOCTHTE 32 M3JIM3aHE Ha HOBH ITa3apH.

LeaTa Ha HACTOSIILIETO M3CJIEIBAHE € 1A Ce POCIEAAT TEHACHIMHUTE Ha PAa3BUTHE HAa MJICYHATA
MPOMHIINICHOCT, J]a C€ aHAIM3HUPAT TUHAMUKATA HA PACTEK B TIPOM3BOJICTBOTO HA MIICYHH MIPOYKTH, Ja
ce uaeHTUduuMpar ocHoBHHTE mpoOieMu. OCHOBHATAa 3ajaya € CBbpP3aHa C M3CIEJBAHETO Ha
CBETOBHUTE TCHJICHIIMH B Pa3BUTHETO HA MJICYHH MPOIYKTH M OYAKBAHHUTE TIPOMEHU B TEXHOJIOTUYHO U
OpraHM3allMOHHO OTHOoIIeHHe 3a nepuomga 2016-2019 1. OGeKT Ha HACTOSIIOTO H3CIE/BAHE ca
CBETOBHATa, EBPOIEHCKaTa M B YaCTHOCT OBbIrapckata MiIedHa HHIYCTPHs, Kosito KbM 2018 r. HabposiBa
06110 237 mpennpustus. M3caenBaHeTo MOJAKPEIst OCHOBHUTE U3CJ/I€I0BATEJICKH XMIIOTE3H, 2 UMEHHO
4gpe3 UICHTU(UIMPaHe Ha CBETOBHHUTE TCHICHIMH 33 Pa3BUTHE HA MIICYHATa IPOMHUIILICHOCT B YCIIOBHS
Ha CIJIHA KOHKYpPCHLHS W ONpe/ieisHe Ha MsICTOTO Ha OBjirapckara MiICYHa IPOMHIIUICHOCT B
WKOHOMHKaTa Ha EBpoma, OBITapcKkuTe MpENnpusaTdHs OT CEKTopa OWxa MOITH Ja TIOBHINAT
KOHKYPEHTHUsI CH NOTEHLMAJl KaTo pearupar ¢ aJieKBaTHHs CTPAaTErHyecKu MHCTpyMeHTapuyM. IIpu
peaBupaHe Ha HACTOSIIOTO H3CIe[BaHE Ca W3MON3BAHM CJIEHUTE METOIW: AHAM3 W CHHTE3;
MHIYKUMS ¥ AETYKLHSL; QHAJIOTUSI M CpaBHEHMS1; KOJIMUYECTBEHH METO/IM, Upe3 CTaTUCTHYecKa 0OpaboTKa
Ha SPSS (exHOMEpHH, IBYMEPHH Pa3MpeeeHHs, ¥-KBaIpaT 1 KOS(HUIIEHT Ha KOpeTIarys).

W3non3Banu ca pa3iMyHU CTATUCTHYECKH JaHHU W u3TouHMIm oT Dairy World Markets and
Trade, M3XT ,,Arpocraructuka“, HCU, CAIIN, Otnen ,,AreHIus 3a MapKEeTHHTOBH M TA3apHU
m3cnenpanus‘, ICAP, Eurostat m ap., KOUTO ca aHATM3MPaHH W CHUHTE3WpaHuW. M3mon3BaHu ca
MPOYYBAHUS, CTPATETHH, U3BOAU U HACOKH Ha pab0oTa OT HALMOHAIHH M PETHOHATHU IPOTPaMH.

H3inoxenue

1. Mneunama unoycmpus ¢ ceema u Eepona — 06w npezneo

EmuH or Hall-mMHaMUYHO pa3BUBAILMTE CE CEKTOPU B CBETOBEH Mallad € MJICUHHUST CEKTOp, C
MHOTO HETIPEJIBUIMMH SIBIICHHS, KOWUTO TO TPABAT CHIIEBPEMEHHO W €OWH OT Hal-TpyAHHTEe —
MKOHOMITYECKH PHICKOB, CTPAaTETHMYECKH CEKTOp Ha CeNICKOTo crormaHcTBO (Gaygarska, 2012). OcHOBHHSAT
T 32 MHTEH3U(UKAIMs Ha IMPOW3BOJICTBOTO, 32 IMOBHIIABAHE KOHKYPEHTOCTTa U e(eKTHBHOCTTAa B
CBETOBHATa MJIEYHA MHIYCTPHS € CBBbP3aH C MPOLECUTE Ha CTAOMIN3UPaHe, ONTUMU3UPAHE U YCTOIHYHBO
Pa3BHUTHE, KOUTO MPOTHYAT C PA3IMYHA JUHAMUKA BbB BCHUKU CTPAHH Ha CBETA.

MIIIKOTO € TIPOIYKT, OCHTypsiBaIl 0KoJio 13% oT obrmara cenckocTomnaHncka npoxykuwst Ha EC,
KOETO IO HapeXIa Ha BTOPO MSCTO CJEJ MECOTO, KaTo IPOLEHT O MpPOW3BOACTBEHW Tpynu. B
CBETOBEH Marab, MIIKOTO 3aeMa 8-9% OT OpyTHaTa CeJICKOCTOIAHCKA MPOMYKIMSA M MaKkap Jja He ce
HapeXJa cpel Hal-roieMUTe 10 CTOMHOCT MPOHM3BOJCTBA, HEroBOTO 3HaueHHe pacte (Gaygarska,
2012). OcHoBeH HTpad Ha CBETOBHHMS T1a3ap W BOJIEII U3HOCUTEN Ha MHOTO MJICYHH MPOYKTH, TJIABHO
Ha cupeHa, e EC. Mnieynata HHAYCTpHS M3I0I3Ba K MHOTO PA3JIMYHU CHCTABKU OT MJICUYEH MPOU3XO.
YBenn4aBaHeTO Ha KOHCYMallMsiTa B CBETOBEH Malad, pPa3BUTHETO HA HAayKara, WHOBAIMUTE H
TEXHOJIOTUMTE BOJAT JI0 THPCEHE OCBEH HA MO3HATUTE M Ha HOBU MJICYHH MPOIYKTH.

o madopmarms Ha “Dairy Production Trade, July, 2019, 06moTo npon3BoCTBO Ha MIIIKO 32
OCHOBHHUTE M3HOCHTENN € 296,7 MiH. T npe3 tonu 2019 r., koeto e ¢ 1,3% moBeue cnpsimo 2018 .
(USDA, 2019). EBponefickusr cbio3 (EC) e Haif-roineMusT Mpou3BOIUTEN Ha MIISIKO Che 156,0 MiTH. T
nipu romuiieH peet ot 1,4%. Cnenar CAILl 1 Hosa 3enangus ¢ 6mu3bk roauiieH puer 0,3% mo 99,0
MJIH. T 4 22,3 MJIH. T. Ap)KEeHTHHA HsIMa NpoMsiHa — otuuta 10,8 MiH. T, a ABcTpanus OTuMTa Caj oT
0,7% (8,6 MiH. T).

IIpoussoncTeoro Ha cupere mpe3 M. ronu 2019 r. 3a EC e 10,3 MiH. T, KOETO IpeacTaBiIsiBa
yBenuyenue ¢ 1% cropsamo 2018 r. BBTpemHoTo ThpceHe Ha CHpPEHE pacTe ChC CPEeieH TeMIl OT 2
npoueHra ot 2010-2018 r. OcHoBHuTE BU0Be cupeHe, uzHacsHu oT EC ca N'ayna, Mouapena, Yenap
u Enam. Karo 1o EC otumnra okono 40% ot uznoca. HoBa 3enanaust 1 Ap)KEHTHHA OTYHUTAT CTIA
¢ 5% cpvorBetHO 380 000 T 1 550 000 T cnpsimo 2018 r. IIpou3BoaCTBOTO Ha cupeHe B ABCTpaius
ocTtaBa HenpoMeHeHO — 366 000 T. AMEpHKaHCKUAT W3HOC Ha CUPEHE HAJMHHABa TEMIIOBETE 3a M.
10 Ha MUHAaJIaTa rojnHa che 7%, a Ha BHOCA Ha CHpeHe e cralmmm3upaH Ha okono 137 000 mo
140 000 T roguIIHoO.

IIpoussoacreoTo Ha Macno ot EC 3a 2019 r. € 2,36 MIIH. T — ¢ OKOJIO IIOJIOBUH IIPOLEHT I10-
Brucoko ot 2018 r. CAIIl ca ocHoBHAaTa JecTUHAIMS 3a M3HOC Ha Macio oT EC mo romu ¢ 45%
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yBeNUUEHNE B CpaBHEHHE C MUHajaTa rofuHa. SIMOHUS CTOM KaTO BTOpAa OCHOBHA JECTHHAIUS C
57% yBenudyenue, HO 00eMbT € 3,5 mbTH no-HUCHK. CAILl ca Tom mecTHHAIMS 32 HPIAHICKOTO
macio (18 951 1 npe3 m. romum 2019 1.).

Criopen cienainucTy B OpaHIlia pa3BUTHETO Ha Ta3apa Ha MIIKO M IIEHUTE Ha MIICYHHTE
npoayktH npe3 2019 r., ce oka3Ba CpaBHUTEIIHO CIIOKOIHA U paBHOBECHA, KATO CPEIHUTE LICHU ca
MAaJIKO TIO-BUCOKH OTKOJIKOTO roguinHuTe 1eHu 3a nepuoga 2007-2018 r. B EC cpennara nena 3a
nepuoga 2007-2018 r. e okono 0,325 eBpo/kr, mokaro kbM M. anpuia 2019 r. e okoso 0,343
eBpo/kr. KeM cpmms Mmecen m3kynHara neHa B CAIIL e oxomno 0,359 eBpo/kr, mokaro cpemHo 3a
nepuoga 2007-2018 r. e oxomno 0,31 eBpo/kr, a 3a HoBa 3emanaus, HacTosmute 1iean ca 0,294%
eBpo/kr, koeto e ¢ 10% Hax cpeqHnTE IIeHH 3a roananTe Mexkay 2007-2018 1. [Ipuunnara 3a Te3u
MO-BHCOKH CPEIHH LICHW B CPAaBHEHHE C MPEIXOTHHUTE MEPHOAU € B 3aIBPKAIIOTO CE CTAOHMIHO
CBETOBHO TBPCEHE, KOETO C€ ChYeTaBa C MHOTO ciIad pPBCT B CTPaHUTE, KOUTO Ca TOJIEMH
W3HOCUTENKU Ha MileuHH nipoayktu (Ivanov, 2019).

2. Mneunama undycmpusn ¢ bvnzapus — 06wy npezieo

B Bbarapust xpaHUTeTHO-BKyCOBaTa MPOMHUIIIEHOCT € TPAJULMOHHO CHIIHO Pa3BUT OTPACHI
ChC 3HAUUTENTHO MSCTO B MKOHOMHKAaTa M €KCIOpTa Ha CTpaHaTa, KaTo Mpe3 MOCIEAHUTE TOIUHU Ce
pa3BHBa C ITO-BHCOK TEMII B CpaBHEHHE C OCTaHAJIMTE HHIycTpuanHu otpacin (Popov, Alexieva et al.,
2014). 3a mepmoma 2007-2017 r. mexsT Ha XpaHWTENHATa WHIYCTpHS OT NpepaboTBaTeHATa
TIPOMHMIIIEHOCT OCTaBa CTAa0MITHA BEJIMYMHA, 3ara3Baill CHiIHUTe cu no3uiui. [Ipe3 roquante 2009 .
n 2010 r. ce OTKposBa HW3BeCTeH moaeM, Kkoraro nensT Ha XBII 3aema Omm3o 1/4 ot
npepaboTBaTenHaTa MHAYcTpUs B bearapus. Coemio taka XBII 3aema BHCOK OTHOCHTENEH IS OT
obmraTa npoMuIIIeHa npoxykius (cpenHo 14-16%), kato pasmmupsiBa cBoeto ydactue mpe3 2009 r. ¢
Hag 17% (Ivanov, 2019). Bcruko ToBa TOKa3Ba €OHO CTAOMJIHO INPHUCHCTBHE Ha OTpachia B
MKOHOMHUKATa Ha CTpaHara ciea npuchkequnsBanero kbM EC. ChlecTBeH CTHMYJ 3a 3alia3BaHe Ha
nema Ha XBII B 00mOTO MPOM3BOACTBO B MKOHOMHMKATa HA CTpaHara € oOImara TEHICHIUS Ha
HapacTBaHe Ha IIEHUTE Ha MPOM3BOJUTENNTE U HA BHTPEIIHNS K HA MEXKTyHAPOIHUTE Ma3apH.

MieyHaTa TPOMHIIUICHOCT € OTpachkl, B KOWTO Ce BKIIOYBAT >KMBOTHOBBJCTBOTO,
MJICKOIIPOM3BOACTBOTO, MIICKOIPEpPabOTBAaHETO M THPrOBHATa Ha MJICYHM NPOAYKTH. B Bbirapus
BOJICIIIMTE MO3UIIMK Ha JPYKECTBATa B MIIEKOIIPEPAOOTBATEIIHHS CEKTOP C€ ABJDKAT HA CHUETaBAHETO
Ha U3MUTaHU BBB BPEMETO OBITapCKU PELENTH ¢ MOJAEPHUTE TEXHOJIOTHU U HAYYHHUTE U3CIIEABAHUSL.
Toit uMa neceTHIeTH! TPaaUIMKU B IPOU3BOACTBOTO M €KCIIOPTA HA CTpaHaTa.

B mneuynara npomunuieHoct B crpaHara npe3 2018 r. mo naHHM Ha aHKeTHpaHuTe B 237
MJIEKOTIPepabOTBATEHU MPEANPUATHS ca 3aeTh 7 425 ciyxutenu U paOOTHHULM, HACTH HA TPYIOB
norosop (MAFF, 2019). I1pe3 2018 r. obmata croitroct (6e3 J/1C) Ha peann3upaHuTe TPOTYKTH OT
MJIEKOTIPEepabOTBATEHUTE MPEANPUATHS € 837 MIIH. JIB., KOeTo € ¢ 3,6% mnoseue crpsimo 2017 1.

Criopent  CTaTUCTHYECKHUTE W3CIEABAaHUSA, IPOBEJCHH B bbarapns, KOJIMYECTBOTO Ha
npepaboTreHoTo misiko mpe3 2018 r. ce yBenmuuasa ¢ 10,1% B cpaBHenne ¢ 2017 r., mpe3 2017 . e ¢
yBeaudenue 10,5% B cpaBaenue ¢ 2016 r., npe3 nepuona M. stHyapu — M. aBryct 2019 r. HamainsBa ¢
0,3% KoeTo mpeAcTaBiIsABA 3ala3BaHe OKOJIO HUBOTO Ha choTBeTHHA mnepuon 2018 r. PesyntarsT
IOKa3Ba, TCHICHIMS Ha PACTEeX MPe3 aHATM3UPAHUS IEPHO.

AHanM3bpT HA U3MEHEHUETO B MPOU3BEICHUTE KOMUUECTBAa MiIeuHH mpoaykTH (Tabmuma 1)
ITOKa3Ba CIEIHOTO:

— Tlpe3 2017 r. cpsimo 2016 r., ce yBenuyaBa MPOU3BOACTBOTO HA apOMAaTH3HPAHU KHCEIH
MIIEKa ¥ MJISYHH JiecepTH ¢ 43,2%, Ha IpecH: cHpeHa (BKIL. u3Bapa) ¢ 42,7%, Ha MICYHH Ma3HHHH C
18,7%, Ha kamkasai ¢ 16,7%, Ha Os10 canamypeHo cupene ¢ 16,5%, Ha HaTypaJIHO KHCEJIO MIISIKO —
BKJL. 3a nueHe ¢ 8,7%, Ha MakeTupaHo MpSICHO MILIKO ¢ 8,5% U IakeTUpaHa CMETaHa, NpsCHA WU
3akBaceHa ¢ 4,0%. 3HauuTenHO HaMalsiBa MPOM3BOJICTBOTO Ha TONEHHU M mylieHu cupeHa ¢ 40,3%
CIpsIMO TIpEIXOMHATA TOMMHA, & NPH HMUTHPAIIM CAlaMypeHH W 4YeJapu3HpaHH TPOAYKTH,
ChIBPIXKALIN B ChCTaBa CH KpaBe MIISIKO ce Habmo1aBa cnaj ¢ 9,4%;

— TenneHIMs Ha HapacTBaHE Ha NPOMU3BOACTBOTO HA MPSCHO TTAKETHPAHO MIIIKO 32 MHEHE,
apOMAaTH3UPaHU KUCEITN MIICKa U MIICYHH JIECEPTH, MIICYHH MAa3HUHH, OSJI0 caJaMypeHO CHpEHE H
kammkasai mpe3 2018 1. Criag B Mpou3BOACTBOTO ce HaOMI0/IaBa MpH MaKeTHpaHa CMETaHa, MpsCHa
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WX 3aKBaCEHA, HAaTypaJHO KUCENI0 MIIIKO M TONEHU U MyIIeHH cupeHa. [IpoabikaBa TeHIEHIUATA
Ha craj B IIPOU3BOACTBOTO HA UMUTUPAIIU CATAMYPEHU U YEAAPU3UPAHU MIPOLYKTH, ChIAbPIKAILU B
CBbCTABA CU KPABE MIISIKO.

W3uncneHuTe MPOLCHTHH W3MEHEHHs IPU IOCTOSIHHA 0a3a TMOKa3BaT YCTOHYHB PBCT B
IIPOM3BOJCTBOTO HA IMAKETUPAHO MPSCHO MIIAKO, MIIEYHM Ma3HUHHU W KalllKaBaj 3a pasrIexkKIaHus
nepron. 3abers3Ba ce TEHACHINS HAa HAPACTBAHE HA MPOM3BOJCTBOTO HA ApOMATH3MPAHH KHCEITH
MJIEKa U MIIEYHH JECEPTU U TEHAEHIU KbM IIOHKEHHE IIPU CMETaHAaTa v IIPECHU U TOIIEHU CHPEHA.
Ta6auua 1. I[Ipon3BoaCTBO Ha KpaiHU MPOIYKTH OT MileKonpepaboTBarennute npeanpusrus 2016-2018 r.

MpoaykT Mspka 2016 2017 2018
IlakeTHPAHO NPSICHO MJISIKO XML 1 65 296 70 860 71750
TIpoleHTHO M3MEHEHHME MTPH MOCTOSsIHHA 0a3a - +8,5% +9,9%
IlakeTMpaHa cMeTaHa, NPSICHA WM 3aKBAaCEHA T 2 456 2 555 2357
IIpoueHTHO H3MEHEHHUE TP MTOCTOSIHHA Oa3a - +4,0% -4,0%
HartypaJiHo KHCeJI0 MJISIKO — BKJI. 32 IIHEeHe T 134 410 146 114 131991
TIpoueHTHO M3MEHEHHUE ITPU MOCTOSIHHA 0a3a - +8,7% -1,8%
ApoMAaTH3HPAHU KHCEJU MJIEKA M MJICYHH 1ecepTH T 11 380 16 293 15389
IIpoueHTHO H3MEHEHHUE TP MTOCTOsIHHA Oa3a - +43,2% +35,2%
MuieyHH MA3HHHH T 890 1056 1071
TIpoueHTHO M3MEHEHHUE IIPU MIOCTOsIHHA 0a3a - +18,7% +20,3%
Bsij10 canamypeHo cupeHe- 001110 T 36 803 42 878 44313
TIporeHTHO U3MEHEHHE NTPU NOCTOsIHHA Oa3a - +16,5% +20,4%
KamkasaJ - 061mo T 20 960 24 458 25 888
IIpoueHTHO H3MEHEHHUE [P NIOCTOsIHHA 0a3a - +16,7% +23,5%
IIpecun cupena (BKJ. H3Bapa) T 3923 5600 6488
TIporeHTHO M3MEHEHHUE MTPHU MOCTOsIHHA 0a3a - +42,7% +42,7%
ToneHu H MyHnIeHH CMPeHa T 3000 1792 1669
IIporieHTHO U3MEHEHHE NTPU NOCTOsIHHA 6a3a - -40,3% -44,4%
HmuTHpamu  cajJamMypeHH W YeJapU3HPaHH T 16 231 14 699 13 502
HOPOAYKTH, ChIbPIKAIIH B ChCTABA CH KPaBe MJISKO
TIporeHTHO U3MEHEHHE ITPU NOCTOsIHHA 6a3a - -9,4% -16,8%

Hszmoynux: Tabnuuara e pazpadoTeHa ot aBropa mo nanud Ha M3XI, otnen ,,Arpocratuctuka“ (MAFF,
2019)

BHoc Ha MJISIKO ¥ MJIeYHH MPOAYKTH B Bhirapus

IMo nanan va HCH, npe3 2018 1. 06musT BHOC Ha MIIAKO U MIICYHH IPOAYKTU B CTpaHATa €
B pa3mep Ha 146 032 T, KoeTo € moj HUBOTO OT mpexaxopHarta roguHa (¢ 0,3%), xato npu
OTAEJIHUTE TPYIH MPOAYKTH TEHICHLUHTE ca pa3HomocouHu. Haif-3HaumrteneH mo-obeM ocraBa
BHOCHT Ha HEKOHIICHTPHPAaHH MJIIKO W CMETaHa, CIeIBaH OT TO3W Ha KOHIEHTPHPAaHH MISIKO M
CMeTaHa, CHPCHa U [Ip.

I-VII 2019,_\ 2014;
[-VII 2018, 77,188 103 612
89,922 2015;
129 992
2018;
145 032
2016;
2017, >

®urypa 1. BHoc Ha MJIIKO U MJICUHHU NIPOLYKTH npe3 nepuoga 2014 — M. romu 2019 1.
Hzmounux: HCU (npeasapurennu ganuu 3a 2019 r.)

ITono6HO Ha TPeaXOAHUTE TOIWHW, BHOCHT HAa MIISIKO M MIISUHH MponaykTH mpe3 2018 1. e
oyt m3Lsio oT abpxaBu-wieHkd Ha EC. JlocraBkute or Chro3a ca B pasmep Ha 144 815 T,
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peanmuzupanu ocHoBHO OT Ilomma (17,5 xun. i), Tepmanus (15,2 xun. x), I'sprmst (9,9 xun. n),

Pymbnns (8,2 xwui. i), Hupepnanmus
EC (5,7 xun. nm) u Yexus (3,7 xun. i)
(Pavlova, 2019). BHOCHT Ha MJIIKO 1
MJICYHH MIPOAYKTH OT TPETH CTPAHHU €
B pa3mep Ha 131 T, ot xouto 116 T oT
Copbust (mpeauMHO 6su10
camaMypeHo cupeHe). OTuuTaiiku
TEeMIIa Ha BHOC JI0 M. FOJH, OOILIHAT
BHOC Ha MIISIKO W MJICYHH TPOIYKTH
3a 1sata 2019 1. ce ouakBa ga Oble
OKOJIO 1 IO HUBOTO OT IPEeIXOAHATA
TOJIMHA.

I-VII 2018
10%

H3noc Ha MJISIKO W MJIEYHH
NPOAYKTH

ITo mansm Ha HCH, oOmmsr m3HOC Ha
MJIIKO Y MJIEYHU IIpORyKTH pe3 2018 1.
Bp3ma Ha 49612 T Chopsmo

OpeAxXofHaTa TOAWHA C€  OTYMTA
HapacTBaHe ¢ 9,3%, nopaiy MOBUIIEHOTO NPOMHUIIJIEHO MPOU3BOACTBO HA TIOBEYETO OT OCHOBHUTE MIICYHH
niponyKry. TpaioHHO, Hall-3HAYMTENHY Ca KOIMYecTBaTa 3a cbeeyre I'bpiis v PymbHUs, crieIBaHu OT Te3u
3a ['epmanms, Mcnanwst, O6emuHeHoTo Kpaicto | Ap. (Drrypa 2). EKCHIOpTHT 3a TpeTH CTpaHu ChIO OTYHTA
prer — okono 6%. Ocroan aectHarmn ca CAILLL, Jlvan 1 ABcTpanyst, 3a KOUTO ce H3HACST MPeIuMHO OsIo
CajlaMypEeHO CHPEHE OT OBYE 1 KPaBE MILIKO U KallKaBaJL

Ourypa 2. 3HOC Ha MJIIKO U MIICUHHU NIPOLYKTH npe3 nepuoza 2014 — M. ronu 2019 1.
HUsmoynux: HCHU (npensapurenuu nanuu 3a 2019 r.)

OCHOBHHU U3BOIH U 000011eHUS
1. B pesynaraT oT H3ciIeABaHETO MOTaT Ja OBIAT U3BEICHU HAKOU KJIIOYOBH MPOTHO3M:

— OwgakBa ce CBETOBHOTO IIPOU3BOACTBO fa ce yBernuuu ¢ 304 muH. T 10 2030 r., a 3a eqHO
npeanpustus — ¢ 54%. IotpebneHneTo Ha MIIIKO IIE Ce YBEIHYH C OKOJNO 16% Ha riaBa OT
HACEJICHHUETO, a CPEAHUIT TOOMB Ha MILIKO Ha Kpapa Iue ce yBenudu ¢ 23%.IIpou3BoAcTBOTO Ha
misiko B EC pa ce yBenuuu ot 2018 r. go 2030 r. npu cpenHo 0,8%. JJoX0qHOCTTa Ha MIIIKOTO
chIo TpsiOBa na Hapacue a0 2030 r., ¢ okono 17% wag HuBoTO OT 2017 .5

— OuakBa ce u3HockT or EC Ha cupeHe, Macio, o0e3MaciieHO MJIISIKO Ha Ipax,
II'BIHOMACIICHO MJISIKO Ha Ipax M CypoBaTKa Ha Mpax Ja HapacTBa cpeaHo ¢ okoso 330 000 T
MJICYCH EKBUBAJICHT Ha TOJIMHA;

— B boarapus 3a nepuoga 2018-2022 r. ce oyakBa Hal-TOJISIMO YBEJIMUYEHHUE J]a UMa TpU
MOTPEOJICHNETO Ha KHUCENN MJIeKa OKOJIO 22 KI/40BeK WiH ¢ 0koJio 10% moBede OTKOJIKOTO Tpe3
nepuona 2013-2017 r.;

— Ouaksa ce B beirapust motpediaeHneTo Ha 0510 calaMypeHo cupeHe (¢ OKoJIo 5-6 Kr Ha
YOBEK) J1a criagHe 10 0KoJo 4% npe3 2018-2022 r.

2. B pesyaratr ot wu3cleABaHETO Morar Ja ObJaT TOCTABEHW HSKOM OT OCHOBHHTE
MpoodJIeMH npesl MiICYHaTa IPOMUIUICHOCT B bbirapust:

— HEJIOoAJIHAaTa KOHKYpPCHIMA OT CTpaHa Ha ,,CUBUs CeKTOp“;
— INPOU3BOJACTBO HAa CTOKHU 3aMECTHUTCIIU, UMUTHUPpAIIU aBTCHTUYHUTE MJICYHHA IIPOAYKTH,

— HEAOCTUI' HA NOJATOTBCHU CIICHUAIVNCTU B o0JyacTTa Ha XPaHUTCIHUTEC TCXHOJIOTHU H
TIPOU3BOJACTBOTO;,

— HYECTO NMPOMCHIAIIA C€ U HECTHO3HAYHO ThJIKyBaHa HOPMATUBHA paMKa,
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— HCPABHOIIOCTAaBCHOCT Ha 6'LJ'[1"apCKI/IT€ MJICYHHU TPOAYKTH CIIPSAMO BHOCHUTEC IPOAYKTH,

— OT4YUTa C€ TCHACHIINA HAa PA3KO HaMAJIABAHC Ha 3a€TOCTTa B 6'LHFapCKOTO 3EMECOCIINEC —
OCHOBHA ITpUYHMHA 3a Bb3HUKBALIUTC Hp06HCMI/I.

3aki0ueHue

IIporno3ure 3a nepuona 2015-2025 r. npeABMWKAAT CBETOBHOTO MPOM3BOJCTBO C MIICYHH
HPOIYKTH Ia ce yBennan ¢ 2,4% (Han 1,4%). ['mobanHaTa THProBHS B TO3U CEKTOP Il HApacTBa C
MHOTO MM0-0aBHM TEMIOBE, OTKOJIKOTO Mpe3 H3MUHAIOTO neceTmiierre, karo EC u Hoea 3enanmus
nomuHupar Ha mazapa. JJo 2030 r. EC moxe ma ocurypu 61m30 35% OT Tio0atHOTO ThpPCEHE.
ToBa mie ce ChCpPeNOTOUH MO-IIHMPOKO BBPXY MPOAYKTH C JoOaBEHa CTOHHOCT, KaTO OHOJIOTUYHH
MPOAYKTH WJIM TaKWBa ChC 3alIUTEeHH reorpadcku ykazanus. [lazapHUTE NEpCIEKTHBU OCTaBaT
NOJ BJIMSHHE Ha peaula (pakTOpH, CBBP3aHH C OOIIaTa MKOHOMHYECKA W IOJUTHYECKa Ccpera,
BBIIPOCUTE, CBBP3aHU C OJarOCHCTOSTHUETO HA JKUBOTHUTE U M30YXBAHETO HA Pa3NIHMYHK OOJIECTHU
SMUAEMHH I10 TsX, OOIIOTO ChCTOSHHE HA OKOJNHATa cpena u ap. [lopamy ObACIIOTO HaMassiBaHE
Ha Opost Ha HaceleHneTo B bearapus, yBennyaBaHe Ha eMUTpAIHATA U 33bpXKaHe HA PABHUIIETO
Ha JOXOJAWTE, NPOTHO3aTa € 3a 3aIbpXKaHe M H3BECTEH CHaJ B NOTPEOIICHHETO Ha MIICYHH
npoaykTa. [lle HapacTBa HEOOXOIUMOCTTa OT yBEIMYaBaHE Ha N3HOCA HA MJIICYHH MPOIYKTH C TIeTT
no-nobpara peanr3anys Ha MpOU3BeIcHaTa MPOAYKIINS, KaT0 HEOOXOAUMOCTTa OT pa3KpUBaHE Ha
CHEeLUAN3UPaHN OTIENH, CBBP3aHH C THPrOBCKaTa, MApPKETHHTOBaTa M BBHHITHOTHPrOBCKATa
JEWHOCT Ha (PUPMUTE IIE CC YBEIUYH.

[Ipenu3BUKaTEICTBOTO Mpell MEHUIKBPUTE € KaK Ja C€ CIPABAT ChC CIOKHHUTE MPOIECH,
CBITBTCTBAIIH [TPOM3BOJICTBOTO HA MIICYHH MPOIYKTH U KOHTPOJIA HA KAYEeCTBOTO U O€30IacHOCTTa
Ha mponyknusaTa. OTrOBOPHT € — WHBECTUIMHM B HOBH TEXHOJIOTHUH, WHOBAIlMM W IPABHIHO
OTHOIIICHHE KbM MPOLIECUTE, Ype3 U3rPakAaHe Ha IPOIECHA apXUTECKTYpa.
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NUMNYJICHU JU®EPEHIUAJIHU YPABHEHUSA C MOMEHTHU HA
NMMIYJIC, UMALIU PABINPEJIEJIEHUE HA CTEHCH
Ilersp Konanos
Iy ,JIlaucuii Xuiaengapcku*

IMPULSIVE DIFFERENTIAL EQUATIONS WITH STACY
DISTRIBUTED MOMENTS OF IMPULSES
Petar Kopanov
Plovdiv University “Paisii Hilendarski”

Abstract

Some basic properties of the Stacy distribution have been found and proven, which is a
generalized Gamma distribution in which two of the parameters can also take negative
values. The common properties found are specified in 2 theorems. It is shown by changing
the variables how the problem of stability of differential equations with random impulses
with a distribution of Stacy can be reduced to a similar problem of differential equations
with random impulses with a gamma distribution already solved in previous works. Key
words: impulsive differential equations, random moments of impulses, Stacy
distribution.

1. Ileam Ha u3ciaeIBaHETO.

W3cnenBaHeTo Ha CBOiicTBaTa Ha TOBA paslpelelieHHe O¢ WHUIMHPAHO OT HSKOJIKO
OpeAUITHA CHBMECTHH pPa0OTH Ha aBTOpa (BIDK IUTHpaHATa JIUTEpaTypa), B KOUTO Osxa
W3MON3BaHN  HAKOM  CIENW(GWYHM CBOIMCTBA HA  EKCHOHEHIMAIHOTO  paslpeelieHue,
pasmpeneneHueTo Ha Epnanr u rama-pasnpeneneHueTo.

DopmynupoBKaTa Ha mpodiaemMa, KakTO M HETOBOTO PEIICHHE B CIIyYauTe Ha H30pOeHUTE
Mo-Tope pasmpesieieHus] ca MoapoOHO JajeHH B Te3w paboTH. B mporeca Ha pabota B Te3u
TMPEAUIITHA UW3CICABaHUA €CTCCTBCHO BB3HMKHA BBIOPOCHT 34 ECBCHTYAJIHOTO MO-IIUPOKO
o0o0iaBaHe Ha pasnpeeICHUATa Ha CIIy4ailHUTe MOMEHTH Ha MMITYJIC, Pa3riekKIaHu TaM, Taka
4e Te Jga OOXBallaT KaTo 4YacTHH CIydYaW CJIy4alHHT€ MOMEHTH C eKCIIOHEHIHAITHO
pasmpenesneHue, pasnpeneneHne Ha EprnaHr KaTo cymMa Ha €KCIIOHEHIMAIHH pasfpeielieHus U
rama pasmpejesieHIe Kato 00001IeHre Ha pasnpeaeieHueTo Ha Epiianr, KaTo mpu TOBa OCHOBHHTE
TBBPACHUA U U3BOJU B pa6OTI/IT€ Jda oCTaHaT B CuJia.
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IIpu omuTute 32 0000LIaBaHE HA CUTyalUsiTa CBbC CIyYaifHM MOMEHTH C IIPOHM3BOJIHU
pasmpeneneHus CTaHa SICHO dYe Ce MOSABSABAT pPEAWIA CHEOU(PUIHH OCOOEHOCTH, KOUTO
BB3MPEIATCTBAT KOPEKTHOTO MPEHAcsSHEe Ha Pa3ChKACHUATAa B abCTpakTeH o0 caydail. Okasa ce
4ye B 00ma cutyaiys 0e3 sSICHU JONBJIHUTEIHH M3UCKBAaHUS OTHOCHO THIIA Ha pasIpe/lelIeHHETO
MOrar Jia ce MOCTPOAT KOHTPAaNpUMEpHU 3a MPAaKTHYECKHU BCEBB3MOXKHU CUTyalluH. AKO OT JIpyra
CTpaHa ce HaJoXKaT AONBIHUTEIHU YCIOBHUS, €IMMMHHpPAIIM T€3U CUTyalluH, YCIOBMATA, MPH
KOUTO TBBPJECHUATA EBEHTYAIIHO OCTABAT B CUJIA, CTaBaT U3KIIOUUTEIHO TPOMABU U HEECTECTBEHHU.

EctecTBeHO BB3HHMKHA BBIIPOCHT: AOKOJIKO € BB3MOKHO KOPCKTHO Ja CC O606H.I$IT
pasnpeaciiCHuATa Ha CﬂyqaﬁHHTe MOMCHTH Ha UMITYJICUTE, pa3rjCKaAaHu B NPECAUIITHUTE pa60TI/I,
KaTo OT €AHa CTpaHa C€ 3allasd II0 CBUICCTBO CXEéMaTa Ha Pa3ChXIACHUA MU JOKa3aTcJICTBa,
U3I0J3BaHa J0C€ra W CHhOTBCTHO TC3HU 0000111eHI pasnpencsenusa Jaa BKIOYBAT KaTO YaCTHU
ClIydan pasriicAaHUTC N0CCra CiIydan Ha CKCIIOHCHUHAIHO pas3lnpCACICHUC, PaspCACICHUCTO Ha
EpnaHr " raMa-pasnpeacjiaCHUCTO, a ChIIO0 TaKa Ja BKJIOYBAT U HOBH PA3MNpPCACIICHUA, KOUTO Oa
6’L,I[aT BaXXHHU KaKTO OT TCOPETHYHA TaKa U OT MPAKTUYCCKA I'JICIHA TOYKaA.

Oxasa ce 4e uMa MOAXOAAIo 0000IIeHNe Ha TaMa-pa3NpeelIeHHEeTO, KOSTO IO3BOJIsIBA
na ObJaT TMOBTOPEHHM CXEMHUTE OT MPEIUIIHUTE W3CIEABAHWUS W B CHIIOTO BpEME TO Ja €
JOCTaTHYHO CMHCIICHO M BaXXKHO OT IpaKTHUYecKa e Ha Touka. ToBa e T. Hap. Pasnpedenenue Ha
Cmeticu, TOHSKOTa HEMPABUIIHO HAPUYAHO 0000IIEHO rama pasIpe/ieieHue.

2. OcHoBHH cBOlicTBa Ha pa3npeneneHuero Ha Creiicu.

B Tasu wact or paGorara pasriexmame AeHHUIMATA, OCHOBHHUTE CBOMCTBA M HSIKOU
JIOITBITHUTENTHA CBOWCTBA Ha pasnpexenennero Ha Creiicu. ToBa pa3mpesiesieHHe € BbBEICHO 3a
mpsB IbT oT E. Creiicu (Stacy, 1962).

Hedunnnus 1. Kazpame ue ciyuaiiHata BennuuHa X uMa pasnpeneneHue Ha Ctelcu ¢
nmapameTpH a, b, ¢, (a.c>0, b>0), u 11e ro o3HauaBame chbkpareHo X ~ Stacy (a,b,c), (a.c>0, b>0),
— a-1 ,-bx¢
ako X e MOJIOXKUTENIHA U IMa TUTBTHOCT Ha pasnpeneneHue (3a x>0) fx(x) =M.x% . e .

Hepunuuus 2. [Ipu orpunarennu a<0, c<0 ToBa pasmpeaereHue ce Hapuia 000OueHo
obpamno eama pasnpedenenue, M ce o3HavaBa ¢ X ~ GIG(a,b,c).

Jepunuuust 3. [Ipu nonoxutenuu a>0, ¢>0 ToBa pasmnpeaereHUe ce Hapu4a 0600ueHo
2ama pasnpedenenue, u ce o3HadaBa ¢ X ~ GG(a,b,c).

Coiictno 1. ITpu orpumnarensn a<0, ¢<0, He chinectByBaT MoMenTH E(X) mpu k+a-1>0,
Thil KaTO MHTETPAITBT € KOWTO Te CE MPECMATAT cTaBa pasxojsul nonexe x**~1 crapa pacrama

v — c —
KbM Ge3kpaitHocT, a e ¥ >e =P mpu x>1.

CaoiictBo 2. Ilpu monoxwurennu a>0, ¢>0 BCHUKM MOMEHTH Ha pa3Ipee]IeHUETO
CBHLIECTBYBAT.

CeoiictBo 3. I[Ipu momarane y=b.x° MO CBHIIECTBO Pa3IMYHHTE CBOICTBA M M3BOAU CE
CBEXJAT 10 aHAJIOTMYHY TAKMBA 3a TaMa pas3lpe]elleHUe Ha ClydaliHa BEIMYMHA CbC ChbOTBETHU
YTOBOPKH U MIPOBEPKH.

3a Pasnpenenenuero Ha Creiicu ca B cuna u ciegaute 2 Teopemu, B KOUTO ca AaJeHU
HETOBH HETPUBHAIHU CBONCTBA:
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Teopema 1. Heka X ~ Stacy (a,b,c¢), r40. Torasa X' ~ Stacy (%, b, ;)
Joxasareacrso. Heka Y= X'. Torasa

1 1
1) r>0 Fy(x)=P(Y<x)=P(X<x7)=Fx(x7). CnenoBareiHo

NG
1 1 1 1 1 —b.|x7T a <
f(X)=F"y(x)=F x(x7)=fx(x7).( x7)"= %.x?_l.M.xF'(“_l). e ( > = %.le. e b,

1 1
2) 1<0 Fy(x) = P(Y<x)=P(X>x7)=1-Fx(x7). CnenoBareiaHo

1
c

c

1 1 1 1 1 —b.<x7> a <

1 i1 1 1 La- M 24 _
fy(x)=-F v(x)=-F"x(xr)=fx(xr).(x7)’=—x7 T M@ e = 1 e=bar,
Ta3u Teopema MOKa3Ba, Y€ MPOM3BOIHA HEHYJIEBA CTEIEH Ha pasnpeneneHue Ha Creicu
e pasmnpenenenue Ha Crelicu ¢ mapamMeTpu, NOJy4YeHH B YCIOBHUETO Ha TeopeMara. ToBa CBOHCTBO
€ B OCHOBATa Ha IOsgBAaTa Ha pas3lpCACIICHUCTO Ha Crelici B MHOT'O MPUIJIOKCHUSA BHB (1)I/I3I/IKaTa,

MeaunuHaTa U ApYyru €CTECTBEHU HAYKU.

Teopema 2. Heka {X;}, i=1,2,...,n e peauna oT HE3aBUCHUMHU CIy4YaiiHH BETUUUHHU U X; ~

1
Stacy (a;,b,c). ToraBa 3a ciydaiiHara BenwumHa Y=(X{ + X§ 4+ ---.4+X5)c mmame Y ~ Stacy
(ajtayt...+a,,b,c).

Hoxa3arenctBo. Ot Teopema 1 umame X~ Stacy (%, b, 1). Ho Stacy (a,b,1) ~ I'(a,b) —

TOBa € CTaHAAPTHOTO rama pasmpeneneHue ¢ napamerpu (a, b). Ho 3a Hero e moOpe n3zBecTHO
(moxa3zBa ce ¢ MOMOINTa HAa XapaKTEPUCTHYHH (YHKINU HAIpUMEpP) CBOIMCTBOTO, 4e ako X ~
I'(a;,b), Y~I'(ap,b),roraBa X+Y~I'(a;tayb). CremoBarenano X{+ X5+ +XS ~
I'((ajtay+...+a,)/c,b) ~ Stacy ((a;+a+...+a,)/c,b,1). OtHOBO Tpmarame Teopema 1 camo 4e 3a

1
CTCIICH I':; 1 nojiydyaBaM€ TBbPACHUCTO B T€OpEMaATa.

Teopema 1 n Teopema 2 mokassar 3amo pasnpeneneHnero Ha Crelicn € BakHO 3a
penuLa NMpUIOKEHUS Ha MPaKTHKA M 3all0 HEroBM YacTHH CIIyyaH C€ IMOIydaBaT B Pa3IM4HU
HPUIIOKEHHS B PEaHU CUTyalluH: IIPU NpeoOpa3yBaHUs OT CHOTBETHHUTE BUAOBE — IIOBJUTaHE HA
HPON3BOJIHA CTEIEH U CyMa OT CTEICHH OT CIICIMAJICH THII — II0J[ydaBaMe OTHOBO paslpeieeHIe
OT ChIIMS OOI BUJ, T.€. OOIIMAT BUJI HA Pa3IPEIEICHUETO CE 3ama3Ba.

3. Umnyncan pudepeHnnaJHl ypaBHeHMsl CbC CJIyYailHM  MOMEHTH Ha
HMITyJICHTe, MMaLu pasnpenenenue Ha Creiich.

JlocTaTh4HO € B UMITYJICHUTE IU(EpPCHIIMATHE YPaBHEHHS ChC CIyYalHA MOMEHTH Ha
UMITYJICH, UMaIly pasnpenencHue Ha Creiic IpoMeHIMBaTa t 3a BpeMe Jia ce 3aMEHH C HOBa
npoMennuBa U=t° ¥ Toraa pasmpeneieHneto Ha CTelicH 3a MUMITYJICHTE Ce CBEXIA JIO0 rama
pasmpeziesieHre chriiacHo pesynrtata ot Teopema 1. Ilo TO3M HaYMH pe3ynTaTHTE, MOIYYCHH B
OpeUIIHATe PabOTH 32 HUMIYJICHH AUGEPCHIMATHU ypPaBHEHUS ChC CIyYailHH MOMCHTH Ha
WMITYJICH IIMallld TaMa pasmpesienienrne ce 0000maBaT 3a cirydas Ha MOMEHTH Ha UMITYJICH, UMAIIi
pasmpenenenne Ha Creiicu. Ilo-monmy HakpaTko ca JaJ€HH KOHKPETHUTE IIpecMsTaHUs,
[MO3BOJISIBAIIA TOBA 0000IIEHHUE.

IIpy cMsiHAa Ha TpOMeHIMBaTa 3a Bpeme u=t, t=u" | x(t)=x(u"°)=y(u) me nomy4um
CIIEJHUTE HOBH 3aBHCHMOCTH:
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s dx(t)_dx(ul/¢)_dy(u) _
X ()= e eul V=L, x(0)=f(u'" x(u')) —

DO =141/e ful y(u))=g(u, y(u))

du ¢

T.e. MOJydYaBaMe HOBA CHCTEMa OT AU()EPCHITHATHN yPaBHEHUS
y' (W=g(u, y(u)) (monoxunu cme % u™ MY R y(w)=g(u, y(w)

Taka 10 OTHOIIEHHWE Ha HOBAara MPOMEHJIMBA ,,BpeMe” U=t® CllydailHUTE MOMEHTH Ha
HMMITYJICUTE 1IIe UMaT cbritacHO Teopema 1 pasmpenenenue Stacy (ay/c,b,1) ~ I'(ay/c,b).

Torasa 3a HoBara 3amada y’(u)=g(u, y(u)) moaydaBame, 4e ca B CHIa pe3yJNTaTUTE OT
npenumiHUTe cTatuu [3] u [6] KOoraTto ca M3NBIHEHH CHOTBETHUTE YCJIOBHS IO OTHOIIEHHE Ha
,,HOBaTa pyHKIMI*

g(u, y(u)) :%‘ u~1+1/¢ f(u'* y(u)) n HoBaTa MpoMeHIHBa ,,BpeMe” U= t°.

4. Baxnu yacTHU ciaydau Ha pasnpenenenuero Ha Creiicu.

B Ta3m gacr I/I36p0$IBaMe peauna N3BCCTHU pasnpeACIICHUA, KOUTO BCBHIIHOCT CC SBABAT
YaCTHU CJIydad Ha pasnpeacjCHUCTO Ha Creiicu. Te3n pasnpeaciicHusd UMaT HMCHA, KaTo B
I/I36pO}IBaH6TO IOo-I0J1y Ca 3ala3C€Hu aHIVIOC3UYHUTC MMCHA, 3a Ia CC€ YJICCHHU €BCHTYAJIHOTO UM
HaMHUpaHE B CICHHaIM3WpaHaTa JUTEpaTypa. Bcuuku o3HaueHu napamMeTpu Ha CHCUHUAIHUTE
pasaopeaciaceHrus npueMar MNOJOKUTCIHN CTOﬁHOCTH, 3HAKBT € JOII'BJIHUTCIHO O3HAYCH KBJACTO €
HGOﬁXOI{I/IMO, 1 BCAKO OT TE3U PA3NPEACIICHUA NMa peanla MPaKTUICCKU NMPUIIOKCHUA, KOUTO Ca
OIMMCAaHU B CIICIMAIM3HUpaHaTa JIuTeparypa.

Vime Ha pa3npeneseHueTo napameTpu a= b= =
1) Chi distribution k k Yz 2
2) Scaled chi (k,t) k k.t/2 2
3) Inverse chi k -k Va -2
4) Scaled inverse chi (k,t) -k k.2 2
5) Chi squared k k/2 Yz 1
6) Scaled chi-squared (k,t) k/2 k.t%/2 1
7) Inverse chi-squared k -k/2 ¥ -1
8) Scaled inverse chi-squared  (k,t%) -k/2 k.42 -1
9) Exponential A 1 A 1
10) Inverse exponential A -1 A -1
11) Frechet (inverse Weibull) a -a 1 -0
12) Generalized Frechet (n,a) - na n -0
13) Gamma (a,B) o § 1
14) Erlang &, k A 1
15) Inverse gamma (o) -0 § -1
16) Fisher-Tippett (with shift 0) (c,p) B c §
17)Generalized Fisher-Tippett (w.s 0)(n, c,B) n. B n.c §
18) Generalized gamma (a,d,p) d a’? p
19) Half-normal % 1 = 2
20) Levy c -Ya c/2 -1
21) Maxwell c 3 % 2
22) Nakagami (m,Q) 2m m/ Q 2
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23) Pearson type V (with shift 0)(a,f3) -a B -1

24) Pseudo-Weibull (B, 0) B+1 e'lB B
25) Rayleigh G 2 707 2
26) Inversed Rayleigh c -2 % -2
27) Standard gamma o o 1 1
28) Weibull (k, ) k 5 k
29) Generalized Weibull (w.s.0) (n,k, 1) n.k ;\lk k
30)Wilson-Hilferty (o,p) 3a B 3

3axumodenue. CoiicTBata Ha pasnpenencHueTo Ha Creiicu O3BOMISBAT Clle NpUIaraHe
Ha TEXHUKH, aHAJIOTMYHU Ha Te3W B JokaszarencTBata Teopema 1 u Teopema 2 pesynrartute OT
NpeAUITHATE CHBMECTHH pabOTH Ha aBTOpa Aa ObaaT oOOOIIEHM 3a Ciydas Ha HMITyJICHUTE
nudepeHnnaTHl ypaBHEHMS ChC CIyYaifHH MOMEHTH HAa WMITYJICH, MMAId paslpeieieHre Ha
Creiicu.
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EDUCATIONAL GAMES IN PROGRAMMING FOR KIDS
Hristina Kostadinova, Mariyana Raykova, Valentina Ivanova

New Bulgarian University

Abstract: Teachers frequently use different types of games in education to increase efficiency
and engage students in the learning process. This approach is especially appropriate when
the learners are children and the most appropriate methodology for engaging children is
using the so-called Educational Games. A set of varying pre-selected educational games is
used in a learning module called Programming for Kids. The module is created to teach
children from 8 to 12 years old how to develop software programs. There are three main
parts in that module: programming, working with Arduino and applying educational games.
One of the main objectives of this learning process is to help children get familiar with the
main concepts and procedures in computer science. There exactly is the place where
educational games are used. The accent in this paper is on how the games are played and
which learning outcomes are achieved as a result.

Keywords: Educational Games, Learning Objectives, Programming for Kids

Introduction

Teaching programming is always a big challenge, especially when the learners are young children.
Each learning step has to be carefully estimated while thinking about every circumstance that can
cause some problems. There are many published resources about learning programming for kids
which give information about an important topics and a way of presenting the learning content
(Manev, 2013b), (Vanden-Heuvel, 2016). Most of them emphasize on how the programming skills
can be developed by writing code in different programming languages. In this paper, we will
explore another approach for increasing kids’ competencies in learning how to solve problems by
applying knowledge from the computer science. Games are especially powerful instrument while
trying to learn something. The so-called Educational or Serious games are widely used in different
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subject areas in order to achieve better results in learning. Teachers apply them on target groups of
different age, but they are extremely useful when the learners are children. An approach for using
educational games in a Programming for Kids educational module is presented in this paper. The
difficulties in the learning process, the methods of conducting the games, and the results of the
course are discussed.

Programming for Kids

An educational module called Programming for Kids takes place in Learning Academy “Nikola
Tesla”. The main objectives of the module are kids to gain competency to become aware of the
main terms and procedures in computer science. At the end of the course, they will be able to
understand, analyze and implement simple algorithms in software programs. C++ is the language
that is used to develop the solutions. Another important outcome is to help children to develop
critical thinking and to pay attention to the details in the process of any task solution. This is
important in order to achieve higher levels of knowledge, such as analysis, evaluation and creation
(Bloom, 1956). The main topics that are included in the course are:

1.  Computer 5. Data Types, 10. If Statement,
Architecture, 6. Variables, 11. For Statement,

2. Algorithms, 7. Console Input and 12. While Statement,

3. Creating Software Output, 13. Do —While Statement.
Programs, 8. Arithmetic Operators,

4. Introduction to C++, 9. Relational Operators,

The course is appropriate for 8 to 12 years old kids, although it can be easily adapted for other
target groups, for example, 13 to 18 years old kids by increasing the difficulty of the introduced
algorithms and tasks. The complete educational process consists of three main parts:
programming, working with robots (Arduino) and playing educational games. More details about
the programming module is presented in (Ivanova, 2019) and the Arduino projects in (Raykova,
2019). The accent in this paper is on the usage, conduction and results of the educational games
that are played during the course.

Main difficulties in teaching and learning Programming for Kids

During the education in Programming for Kids, the team of teachers met the following difficulties
in achieving the learning objectives:

e How to increase children’s motivation and engagement in the hard way of diving into the
computer science?

e How to present all the formal topics in an explanatory and comprehensible manner,
according to the target group of children?

e How to provoke active learning, initiative, analytical thinking and decision making in the
field of the computer science terms and algorithms?

The approach that our team used is based on the three main pillars:

1. Alternate different activities during the course — writing code is followed by doing
projects with Arduino robots and by playing educational games.

2. Choose appropriate activities that present the topics by visualization and train not just the
knowledge, but deep learning and developing competencies.

3. Use the concurrent character of the children by selecting activities for single or group
competition together with stimulating teamwork and make them help each other.

Educational Games in Programming for Kids
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A set of different educational games were prepared and used in the Programming for Kids learning
process. Four of them are presented in this paper: Finding the Shortest Path in Graph, The
Konigsberg Bridge Problem, Sorting Kids by Height, and At a Boat in the Middle of the
Ocean. The first two games are used as an introduction to the theory of graphs, the third one main
objective is to illustrate different steps in popular sorting algorithms and the last one is used to
train critical thinking and pay attention to the details. All these games are played in groups, so they
stimulate teamwork, which is extremely important in software development.

Finding the Shortest Path in Graph

The children are divided into two groups and one graph is drawn for each group. The two teams
have to find the shortest path from a given vertex to another. In order to do that the kids have to
recognize how the shortest path is defined. The game can be played with both graphs with or
without weights. In Figure 1. is displayed how the game was conducted and one of the teams is
still working on the solution. It was interesting to find out that all teams quickly succeed to give
different roles to its members. Some of the children went through the graph’s vertices; others
wrote down the weight of every path or looked for optimized solution. At the end of the game the
fundamental terms in graph theory and an algorithm for finding the shortest path in graph (Manev,
2013a) were introduced.

s
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Figure 1. Finding the Shortest Path in a Graph Figure 2.Directed weighted graph
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The Konigsberg Bridge Problem

Analogously like the previous game, The Konigsberg Bridge Problem (Bakoev, 2014, Manev,
2013a) was played in two teams. The task was to go through all the edges of the graph just ones.
The first two graphs that were given to the children can be passed like that, but the second two
graphs could not. The interesting part here was how the kids try to find what is the rule, which
shows if there is a solution or not. After the end of the game, the Konigsberg Problem was
presented and discussed.

Sorting Kids by Height

At the beginning of the game, the kids are set in a chaotic order. With closed eyes the children has
to sort by height using Bubble Sort (Shaffer, 2011). At each step, two kids have to find who is
taller and to change their places if the order is not correct. This approach will illustrate the whole
iterative process and the two actions which are used in sorting algorithms: and swapping. After the
set of kids is sorted the complexity of the algorithm and the implementation of the actions is
explained. Quick Sort (Shaffer, 2011) is the other algorithm, which is explained and simulated
again by sorting the kids by height. The similarities and differences between both algorithms are
clarified at the end of the game.
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At a Boat in the Middle of the Ocean

The children are divided into two teams. They have to imagine that each team is on a single boat in
the middle of the ocean. Both teams has a set of same objects (things), which have to be used in
the most appropriate way in order to make teams’ participants stay alive for a longer period of
time and to increase the opportunity someone to save them. All the decisions have to be taken after
a discussion with a comprehension. The set of objects have to be ordered by priority and every
decision has to be explained. This game help kids to find non-standard solutions, to use all the
knowledge they have and to communicate with other members of the team in order to achieve one
common goal. In order to solve the task, they have to ask many additional questions about every
object on the boat, which is necessary to clarify the circumstances. As a result, both teams create
amazing surviving strategies and explain them in details.

Conclusion

In this paper, we present a how kids can learn computer programming by playing Educational
games. At the end of the educational module, the kids have developed competences to find
solutions to a given task by applying an appropriate algorithm for it. They understand the concepts
of computer memory and allocation, using variables and data types. They are able to understand
the connection between real life tasks and discrete structures. The main concepts, such as loops
(repeating a statement or operation) are illustrated by playing Educational games — sorting by
bubble sort and quick sort. There is a great field of future development of the educational games
teaching approach. This research shows that children can understand better the concepts in
computer science if they are able to “fill and touch” them. The combination of the three parts of
the teaching module programming, Arduino projects and educational games lead to the
achievement of the learning objectives.
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Abstract

One of the major differences between the programming languages for describing hardware
components and those of a high level used in commercial software development is the notion of
time. The indication of the time factor has been successfully integrated into the theory of interval
temporal logic, a logical formalism representing the changes of processes in the context of a set of
time intervals. The purpose of this article is to examine the programmatic implementation of the
formalism of Interval Temporal Logic, which has been used in the work on university projects
over the past few years. We will comment on the application architecture, the problems they solve,
and how the formal model of mathematical logic contributes to dealing with the concrete
functional difficulty of the studied matter. Popular solutions such as Verilog and VHDL will be
affected, with the main focus on Tempura and its derivative implementations

Keywords: Tempura, ITL, programming languages, compiler, virtual education.

Introduction

To formalize the model aimed at observing and studying agent behaviour, we focused on the
concepts of ITL interval logic for the needs of the project. The Interval Temporal Logic (ITL) is a
flexible notation for both propositional and first-order reasoning over the periods found in
descriptions of hardware and software systems [1]. The main concept that concerns the study and
implementation of system models is the time. It is necessary to build logic on a formal model
subject to the principles of temporal logic, all aspects of an agent's behaviour are considered within
a given time interval, strictly or none- specified.[3]

There is a concrete implementation of the ITL formalization called Tempura. It provides an
executable framework for developing and experimenting with appropriate ITL

specifications [4].

(Ana) Tempura

A subset of Tempura built on the top of C-Tempura is a tool for the runtime verification of
systems using Interval Temporal Logic (ITL) and its executable Tempura subset [5]. In essence,
this is a set of abstract program interfaces that provide the ability to manage temporal processes
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through a continuous cycle of heterogeneous input data to target the environment by describing
formal parameters. The user has the opportunity to describe in detail the scenarios that need to be
tested and the tool takes care of the whole process management.

JTempura.

Implementation of the Tempura interpreter, developed by Vladimir Valkanov, provides Tempura
abstractions on JVM, allowing for convenience and versatility when working with high

Level programming languages with object-oriented character[4, 11].

Foundation challenges and problems.
The main problem with the development is that they do not provide adequate tools for easy and
fast development of system verification conditions. That is, the required statements whose validity
we are looking for are subject to research by the developer. Unfortunately, they are not at all trivial
for development and quite often involve knowledge of the whole system, which can hardly be
obtained if we need to analyze a small data set. For this reason, it was necessary to create a cover
for the already existing technologies for which the following key accurate:
e FEasy integration of the system with existing systems without the need to write additional
source code.
e Ability to access knowledge databases that can be used directly in expressions for
validation and proof of status of the system under consideration
Ability to add external services, libraries and scripts to classify data arrays
Introduction of an easy syntax to define expressions that closely resemble a high-level
programming language that is suitable and convenient to work by both software
developers and agents not familiar with the logic of interval time processes To fulfill
those conditions, it was necessary to define an additional layer of communication called
SystemTempura, an independent interpretable mechanism, management interval temporal
processes into Web-based infrastructure.
First of all, it should be noted that SystemTempura combines a transpiration mechanism as well as
an interface to communicate with the outside world. The advantages of this approach to
standard translation tools based on programming language are several:

e Flexibility in system integration, independent of the integration platform. The
communication protocol is universal, HTTP, the input data is implemented in a
programming language specializing in the analysis of temporal logic, which does not
imply its integration with an already existing source codebase.

® Access to databases of any kind. The main advantage of the platform is the direct
integration of the interfaces with arbitrary database management systems.

e Ability to integrate high-level language constructs.

An important aspect of increasing the abstraction of input data is the ability to integrate high-level
language constructs. In its essence, Tempura is Domain-specific language, (Ana)Tempura builds
on the language adding the ability to manage file-derived data, additional language constructs as
well as mechanisms for managing a complete simulation process. Ana Tempura becomes the de
facto standard for managing Tempura processes. The problem is that the target audients of the
authors of the tool are researchers with a purely mathematical background which makes the
product hardly or even unusable by a non-specialist. This problem can be successfully solved by
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adding an information mechanism that provides convenient language constructions depending on
the audience that consumes the abstraction.

SystemTempura

Language transpilation features. As a language transpiler, SystemTempura introduces a Domain
Specific Language (DSL) that defines high order constructs used over the Tempura language. The
base tempura language set consist of operators that describe intervals and the data inside the
interval like more, empty, keep, etc. Those language constructs are used in expressions and
formulas to describe an environment that the researcher observe over time and expect a specific
result[1, 2, 3].To appeal to developers, SystemTempura introduces a language construct that is
similar to an object-oriented architecture approach. For example, to define a construct in a
language like Java a developer is going to introduce a class and build an object from this class, in
SystemTempura the main building block is Interval and a program is consisting of a set of
intervals

interval Intl

{
[expressions]
[formulas]
[loops]
[statements]
}

Introducing a separate DSL gives us a range of benefits like:

e The language is abstract and very flexible. A lot of low-level mathematical instructions
can be represented with a range of familiar constructions already popularized by
programming languages like Java and Python. A possibility of switching between
different DSL based on the user that is going to analyses the data is also introduced.

e Provide a convenient interface between the database management systems and the actual
application logic. This provides a lot of convenient tools for accessing and managing a
big data set directly from the SystemTempura interpreter.

e It can be easily incorporated in platform related tools. Because it is a language that is used
exclusively by the UniPlayground it can be incorporated in a lot of testing scenarios and
internal processes because it is already a wrapper of low-level processes.

e It can introduce an Integrated development environment that can further enhance the
development process of writing code.

As a task orchestrator SystemTempura is responsible for handling a lot of extra activities that are
related to the whole process of managing and storing input data.

The process of analyzing the input data is not the focus of this particular operation activity but it is
essential for the activity of the whole application system. As we describe the SystemTempura is
wrapping the high level (Ana) Tempura runtime processor which is wrapping the low-level
Tempura framework. The task of processing the interval state is handled by the (Ana) Tempura
runtime manager and the output is provided to the SystemTempura Application manager for
further operation related tasks. Those tasks can be separated into two categories:
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e Application feedback/runtime notifications. Based on a temporal prediction the
application orchestration mechanism can fine toon a certain process related to the
behaviour of an agent

e Application loop. Based on the input of the data and the result of temporal prediction the
application can restrict/process or penalize certain environmental specific processes. As
an application orchestrator SystemTempura is supposed to act as a single point of truth
regarding the necessary processes that need to run on an application-level that depends on
the outcome of specific temporal predictions

Conclusion

This article reviews the mechanism for increasing the level of abstraction of an existing system
based on the implementation of ITL formalization called Tempura.The abstraction incorporates
modern principles in the development of transpilators integrated within an information structure
that combines both the capabilities of a compiling processor and the necessary interfaces to
communicate with peripheral mechanisms, the result of which is a flexible and easy to integrate
platform-independent system providing highly abstract formal, easy to learn and flexible to change
Domain Specific Language, adequate for the use and service of the needs of the interested
audience
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Abstract: Frame models are used for a systematic representation of knowledge for concepts, facts,
procedures, etc. in the learning process. Each frame consists of a set of slots (open positions) of
different types. It can be used to accumulate categorized data by transforming it into the so-called
Accumulative Frame Model (AFM). The collected and assessed data can be used to generate new
learning materials and activities. The accent in this paper is on the way of implementing AFM in
Moodle learning environment. The basis of this approach is the idea of creating an accumulative
quiz with test items used as frame’s slots and applying a mechanism of collecting and using the
assessed learners’ answers in each slot. Exemplary accumulative frames and the details about the
process of this approach implementation in Moodle are explained in details. Experiments with
AFM in C++ and C# are provided.

Keywords: Learning computer programming, Accumulative Frame Model, C++/C#, Moodle

BnBenenue

IMonsTHeTo (peiim e M3MoI3BaHO 32 ITFPBU BT B ONUT 3a IPECTaBsIHE Ha 3HAHWS B 00TacTTa Ha
uskycrBenus: unrenekt (Minsky, 1974). @peliMmbT UMa UME U c€ CHCTOU OT CIUCHK C OTBOPEHH
MO3WIMK (CJIOTOBE) 3a BBBEXKAAHEe Ha HMH(pOpPMAIWsA OT pasnudeH Tur. PDpeiiMoBu Mopmenu B
0o0y4eHHeTO ce W3IOJI3BAT 3a CHCTEMAaTH3HpPAHO NPEICTaBsIHE Ha 3HAHWS 3a MOHATHS, (aKTH,
HpOLEeAypH U Ap. B Ipoliec Ha 00ydeHne B pa3NIudHH IpeaMeTHH obnmacTi. [Ipoydysane mokassa,
4Ye Te HaMHUpaT MpPWIOXKECHHE B M3y4aBaHETO HA AaHMIMKHCKM €3MK, MaTeMaTuka, (u3mka,
nporpamupane u ap. (Atanasova, 2018). OcBeH 3a cTpykTypupaHe Ha uH(popmalys, ¢ Gppermu
MOXE [a ce Mojenupa y4eOHO ChIBPKAHME M [la CE OCBIIECTBSIBAT Pa3IMYHM IIPOLECH Ha
oOyueHne. B Ta3um Bpw3ka ce BBBEXKIAa IOHATHETO ,,aKyMylaTHBEH ¢peiiMoB moxmen (ADM)
(Gaftandzhieva, 2018), (Doneva, 2018), xoeTo KOpecHnoHIUpa C TMOHATHUETO ,,aKyMyJaTHBHA

94



tectoBa eqununa’ (ATE), npeacraseHo B (Raykova, 2011). B pabortata ce npeacraBs HauuH 3a
monemmpane Ha ADM u Herosu exk3emiuisipu B Moodle.

®dpeiiMOBU MO/IeJIN B 00YYEHHETO 110 POrpamMupaHe

CTpyKTypHupaHe U cUCTeMaTH3upaHe Ha MH(opMalys € 0COOEHO MPUIIOKUMO B OOYUEHHETO IO
nporpamupane. Chb3naBaneTo Ha Ha0opu oT ADPM UM TEXHM CSK3EMIULIPU € TMOAXOMASIO TpU
n3y4yaBaHe Ha €IHOTHUIIHH KOHCTPYKIMHU Ha e3ui 3a nporpamupane (EIT) (Shivacheva, 2017),
(Pashev, 2019). AOM wMoxe J1a ce U3NOI3Ba 3a ONHMCAaHHE HAa OOMM W CHeNUPUIHU
XapaKTepUCTUKU HAa KOMIOHEHTH Ha choTBeTHHA EIl. Taka nanpumep, AD®M ,,oneparop na EIT“
MOXeE J1a Ce M3IIOJI3Ba NP M3ydaBaHEe Ha Pa3IMYHHU €3WIHM 3a MPOLEAYypPHO IIPOrpaMHpaHe, C el
€IHOTHUITHO MpeJCTaBsHe Ha ChOTBeTHAaTa HH(MopMalus. JonbIHUTETHO NpenMyiecTBo Ha AOM
€ BB3MOXKHOCTTA 3a (hopMHpaHe Ha (peHMHU-eK3eMIUIIPH Upe3 aKyMyJInpaHe Ha JaHHH B CIOTOBE
Ha A®M mpu pa3IMYHU Tpolecd Ha oOydeHHe, U 3a TIXHOTO IIOBTOPHO H3IMOJ3BaHE MHpHU
IpoBexaaHe Ha yueOHH neiiHoctH. Hampumep, ako ADOM ,,oneparop Ha EII“ ce mpencrasu Ha
o0y4aBaHHTe TOJ (popMaTa Ha TECT C MO3HULUM, OTKPUTH 3a MOMBIBAHE, CBHUIUTE 1€ aKyMyIUpaT
JTaHHU 107 (hopMaTa Ha CIieNHaT3upaHa (110 KaTeroprH) HHpOpMAaIus.

Hme Ha ci0T Tun caor Tun ssnpoc B Moodle

1. EIl Tekcr C otBopeH otrosop (Essay)
2. Nme Tekct C otBopeH otroBop (Essay)
3. Tun Tekcr C otBopeH otrosop (Essay)
4. CunTrakcuc Tekct C otBopeH otroBop (Essay)
5. CemanHTHKa Tekcr C otBopeH otrosop (Essay)
6. ITlpuoxxenue Tekct C otBopeH otroBop (Essay)
7. OcobeHoct Tekcr C otBopeH otrosop (Essay)
8. TIpumep Tekct C otBopeH otroBop (Essay)
9. U3rouHuk Tekcr C otBopeHn otrosop (Essay)

Tabnuya 1. A®M ,,onepamop na EIl" 6 Moodle

B Tabxn. 1. e mpeanoxxer ADM, KOHTO BKIIOYBA XapakTePUCTUKHU (moj (opmara Ha CIOTOBE),
CBBbpP3aHU C U3y4aBaHETO Ha MOHATHUE ,,oneparop Ha EII*, kaTo e mocoyeH u TUIIBT Ha CbOTBETHUS
BBIIPOC, M3IIONI3BaH NpH Mozaennpane Ha ADOM mox ¢popmara Ha Tect B Moodle.

Hme Ha caoT CToiiHOCT Ha cJI0T
1. EII Ct++
2. Hme for
3. Tun Onepatop 3a LUKBII
4. CuHTakcuc for (mHMUMaNMBauUsa; yCJOBME; InencTeue) {
oneparopl; omnepatop2; ... onepaTopN;}
5. CemaHTuKa IloBTaps U3MBIHEHUETO HA KOIABT B TAJOTO HA OIEpaTopa TOJIKOBA IbTH

Ha 6p0ﬁ, KOJIKOTO € HCO6X0,HI/IMO 3a JOCTUIaHC Ha MaKCHUMaJIHaTa
CTOMHOCT Ha 6p051qa, B 3aBUCHMOCT OT 3aJa/JiCcHa CThIIKA.

6. Ilpunoxenue | B curyanuu, Korarto e sicCHO KOsl € TOPHATa U JJOJIHATA TPaHUIIA Ha Opostya.
7. Ocobenoctu | IIpu HEKOPEKTHO YCIIOBHE 32 Kpail MOXeE Jla ce MOIydH Oe3KpaeH IUKbIL.
8. Ilpumep int sum = 0; for (int i=0; i<10; i++) {sum += 1i;}
9. W3tounuk Jlexuus 3. ot kype CSCB112 IIporpamupane
Tabnuya 2. Exsemnasp ,, onepamop for” na AOM ,,onepamop ua EIl* ¢ C++
Exzemmrsipn Ha ADPM ,,oneparop Ha EII*“ (omeparopm for m ==, crorBeTHO B C++ n C#) ca

MpeacTaBeHu B Ta0ul. 2. u Tabn. 3. Pe3yararsT oT M3nbiIHEHHETO Ha onepartop == B C# 3aBHCH OT
TUNAa Ha omepaHaute. AKO Te ca OT abcTpakTeH TUN (0OEKTH OT KJIAcoOBE), PE3yNTaThT OT
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CpaBHEHMETO Iie OB true camMo ako JBaTa onepaHjaa ca eaHa u cbia pegepenuus. B C++ u C#
orepaTop == Moxe Ja Obae npenehuHupaH.

HNme Ha caor CToiiHOCT HA CJIOT

1. EIl C#

2. Nme ==

3. Tun Penanuonen oneparop

4. CuHTaKCcuc numberl == number2

5. CemaHTHKa Bpbiia true, ako ABara onepaHja ca paBHU U false B IPOTUBEH cilydai.

6. Ilpunoxenue | Cityxu 3a onpeJeisiHe Ha eKBUBaJICeHTHOCT. M3mom3Ba ce, Korato aBe
MIPOMEHJIMBHU TPsIOBA 1a Ce CpaBHSBAT.

7. OcobeHoctu | YecTo ce 3aMeHs HEMPABIIIHO C OIIEPATOP 3a IMIPUCBOSIBAHE =

8. Ilpumep Console.WriteLine (numberl == number2)

9. W3rouHmk Jloxymenranus Ha esuka C#

B

Tabnuya 3. Exzemnuap ,, onepamop =="na A®M ,,onepamop na EIl* ¢ C#

A®M, cp3ganenu mpu u3ydaBane Ha enuH EIl oT mpomenypeH Tuil, Morar JIeCHO ga Obaar
aKTyallu3upaHu U B cirydas Ha apyr EIT.

AxkymysaaTuBHu ¢ppeiimoBu moaenu B Moodle

Peanuzanus Ha mpeAnoKeHus MOAX0 3a u3noi3Bane Ha ADOM B 00y4eHHETO 1Mo MpOoTrpaMupane, e
ochiiectBeHa B Moodle. M3mon3Banu ca BrpageHu (pyHKIMOHAJIHOCTH 3a Ch3IaBaHE Ha TECT, B
KOMTO ce BKITIOUBAT CIEUU(PUYHH BHIIPOCH OT OTBOPEH THII C TIOBEYE OT €IHO IMO0JIe 32 BEBEXKIAHE.
3a na Opae eekTuBHO npritaraneto Ha AOM B 00ydeHHETO IO MporpaMHpaHe € HeOOXOIUMO Jia
ce U3BbPIIAT CICIHUTE OCHOBHU CTHIIKH:

1. Cs3naBane Ha Habop oT ADM 3a onucanue Ha KOHCTPYKIUH Ha cboTBeTHUS EIT;

[Ipennarane Ha 3amaum (mox (opmara Ha TECTOBE) HA OOydaBaHHWTE 3a Ch3/laBaHE HA

(dpeiimM-exk3emIuIsapu Ha paznnyau ADOM,;

OrieHsIBaHE HA TECTOBETE, IOIIBIIHEHH OT 00yJaBaHHTE;

T'enepupane Ha ,,KOPEKTHU HperM-ek3eMIIsIpu 3a ADM;

5. ABTOMaTH3MpaHO Ch3/aBaHE HA BBIPOCH M TeCTOBe 3a choTBeTHHA EIl, m3momsBaiiku
onenenure (ct. 3.) u akymynupanu (ct. 2.) naHau 3a ciotoBetre Ha ADPM ((Totkov,
2014).

W

= R + [=]%* Onepatop B e3uk 3a nporpamupate O... Q o
lf"*' 1 Ejﬂ Wme for @ @ 1004
lf!"" 5 Dﬂ Tun Oneparop 3a UHKbA @ @ 100¢
:f:“f‘ 3 Elﬂ- CuHTakcuc for (MHULMaNU3aums; YCnos.., @ @ 1004
: L Elﬂ' CemaHTMKa M3nbnHABa Ce AeiCTBMETO ... @ @ 1004
lji"" 5 Dﬂ' MpunoxeHne B cuTyaLnm, KOraTo Npeq... @ @ 1004
lfl”" 6 E:l'ﬂ' OcoGeHoCTH MPK HEKOPEKTHO YCNOBHE ... @ @ 1004
lf*"!‘ 7 Ejﬂ- Mpumep int sum = 0; for{int i=0; i<10; i+... @ @ 1004
H'*' 8 Elﬂ WUsTouHuk flekuma 3 ot kype CSCB112 ... @ @ 1004

OobBasaHe

Queypa 1. Dpeiim-exzemnuap ,,for“ na AOM ,,onepamop na EII" noo ¢popmama na mecm 6 Moodle
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[IpoBenenu ca eKCeprUMEHTH IO Ch3/1aBaHe Ha Habopu oT ADPM 3a o0ydeHue o nporpamupane
Ha C++ u C# (ct. 1.). Ha ¢wur. 1. e mokazana u3Baaka ot Tect B Moodle, monemupan AOM
»oreparop Ha EIT™ u HeroBu exszeMiuisipd. B xolla Ha mpuiaraHe Ha NpeJCTaBeHATa METOJIUKA
(ctmkm 1. — 5.) ca mpoBeneHNM CHOTBETHH KOHTPOJHH TECTOBE HA CTYJICHTH OT ITBPBH KypC
wAHapopmatuka*“ B HBY u B ITV (dunman Cmorsin).

3akJjrouyenne

B paborata e onrican moaxoz 3a usnoi3sane Ha A®M B o0ydeHueTo 1o nporpamupane. Hadop ot
AOM, noaxomsuy 3a o0ydeHue Mo mporpaMupane, ca peagu3upanu noa (popmara Ha TECTOBE B
Moodle. [TpoBexeHn ca yCIieIIHH eKCIIEPIMEHTH 3a o0ydeHue 1o nporpamupane Ha C++ u C# B
HBY wu I1Y. AkymymnupaHute B mpoleca Ha oOydeHue (GpeiM-eK3eMIUIIpH, NPUIPYKEHU C
OTrOBOPH M OICHKM Ha CHOTBETHHUTE CIIOTOBE, MOTAT Ja C€ M3IOJI3BAT 3a TeHEpHpaHe Ha HOBH
enekTpoHHU TectoBe. [lo momobeH HaumH, AOM Ha pas3jMYHU THUIIOBE AUAAKTHYCCKH W/HIH
TEMAaTUYHU SIUHUIN, MOTAT Jia TI0JI3BAT 3a 00y4eHue B paznmaHu npeametHu odmacta (I10).

B momenTa, mox ¢opmara Ha plug-in 3a Moodle, ce mpoekTupa u peanusupa CHeUATH3UPAH
MOJyJI 33 OCHTypsIBaHE Ha METOJVKH 3a IIPEroJaBaHe U yueHe, CBbpP3aHu C mnpuiarane Ha ADM.
KakTo mokasBa M HacToslata peayu3alys, MOIXOISAII0 € HOBHAT MOAYJ Aa M3I0J3Ba 0a30BU
¢dyHKIHOHATHOCTH Ha TecTa B Moodle, 1 110 Bh3MOKHOCT J]a € MaKCHMAJIHO HE3aBUCUM OT APYTH
Moodle-xommonenT. JJombIHATETHNTE (QYHKINOHATHOCTH Ha MOAYJa TPsOBa Jla ca CBBP3AaHU C
HOBHUTE BB3MOXXHOCTH, KOUTO OTKPHBA H31013BaHeTO HAa ADM B 00ydeHHETO, 2 IMEHHO:

®  TIOATBpXKAHE W pefakTupaHe Ha Habopu oT ADM u Ha (peiiMu-eK3eMIULIPH 3a Pa3INIHH
1O, BKIIOYNTENHO U Ch3/1aBaHE HA HOBY;

e reHepupaHe Ha HOBH ADM upe3 obpaboTka Ha (peiiMu-eK3eMIUIIpH (HaIIpuMep ¢
pEeqyKIHs Ha CIIOTOBE, IPOMSIHA HA TUIA HAa BBIPOCUTE 3a OTAEIHH CIOTOBE U T.H.);

e TeHepHpaHe HA TECTOBH CIMHUNMU OT pa3iIudeH ThH (Ha Oa3aTa Ha (QpeiM-eK3eMIUTIpH) 1
BKJIIOYBAHETO MM B TeCTOBaTa cucreMa Ha Moodle;

e  BK/IIOYBAHE Ha CPEJCTBA 3a aHAIU3 U OLICHKA Ha 00yueHue, cBbp3aHo ¢ AOM, u mp.
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METO/ 3A TEHEPUPAHE HA SQL 3ASABKU KbM BA3A IAHHU,
3AJAJJEHU C TEKCT HA ECTECTBEH E3UK
Mapus ’Kexosa, I'eopru Torkos
ILnoBauBckn yHuBepcurert ,,Ilancuit XuneHnaapceku

METHODOLOGY OF SQL QUERIES GENERATOR TO DATABASE
SET BY NATURAL LANGUAGE TEXT
Mariya Zhekova, George Totkov
Plovdiv university “Paisii Hilendarski”

Abstract: The paper presents an algorithm for generating SQL queries to database (DB) based
on user text-query. The requests are submitted by the user through text in natural (Bulgarian)
language. The algorithm is based on an analysis of a relatively short text, which is supposed to
contain a query to DB. Surface analysis aims to distinguish in the text tokens, relationships and
values that are referenced to DB elements (tables, attributes, relationships, values, etc.) and SQL-
query constructions. Lexical resources and tools for processing Bulgarian texts and transformation
of the DB to a conceptual network of concepts and relationships are used to synthesize a template
of question to a specialized chat bot. The chat bot generate answers in the form of SQL templates,
based on the path between the concepts and relations on the conceptual network, included in the
question.

Keywords: natural language user interface, SQL queries, question-answering system, BulNet

1. BwnBeneHue

WuTepeceH npobiieM, CBBP3aH ChC Ch3[aBaHETO HA MHTECIUICHTHA HH(POPMAIIMOHHH CHCTEMH €
OCHTYpsIBaHETO Ha motpebuterncku uaTepdeiic Ha ectecTBeH e3uk (EE). B paborara e mpenctaBen
anropuThM 3a reHepupanHe Ha SQL-3asBkHM KbM KOHKpeTHa 6a3a ot nanHu (B/) 3a mpemmerHa
obmact (ITO), 3agaBaHu OT MOTpeOUTEN Upe3 TEKCT Ha ecTecTBeH (Obarapcku) e3uk. Hskou ot
TIOJIXOTUTE, U3MOJI3BAHM 32 pelllaBaHe Ha mocienHara 3afaa4a ca onucanu ot (Kummerfeld, 2018),
aFMEHHO: aHaJM3 Ha TEKCTa-3asgBKa Ha 0a3ara Ha JIGKCHKAJIEH pecypc, KOWTO CBBP3BA €IEMEHTHTE
OT 3asBKaTa ¢ MMeHa Ha Tabaunu 1 koouu (Popescu, 2003); aHam3 Ha TeKCTa-3asBKa C MOMOIIITA
HA aHaJIU3aTOp Ha 3aBUCHUMOCTH, U IpejlaraHe Ha KaHauaar 3a SQL-3asBKu upe3 €eBpUCTUYHU
npaBwia (Giordani & Moschitti, 2012); monmy4yaBane Ha SQL-mabnoH Ype3 ceMaHTHYEH
aHaNMM3aTop U cieAsamo odopMsHe Ha 0a3a Ha ChABPXKAHHETO Ha 3amuTBaHeTo (Yaghmazadeh,
2017); npeBon Ha Tekcra-3asiBka 10 SQL-3asiBka upe3 aHaIU3 Ha peAuliaTa OT €3UKOBH H3pasH,
BKJI. M 00paTHa BpB3Ka ¢ HOTpeduTess ¢ nen npasunHa naTepnperanus (Iyer, 2017); cBexxaaHe Ha
€3MKOBHUTE SIUHUIN B TEKCTa-3asBKa JI0 MPEJBAPUTEITHO 3aafeHN MHOXKECTBA, 3a Jla OIPEeITH
m3pazute B WHERE xnay3ara (Xu, 2018) u mp.

[TpeoKeHUST aNrOPUTHM Ce OCHOBaBa Ha MOBBPXHOCTCH aHAN3 HA CPAaBHHUTEIHO KPaThK
TEKCT, 332 KOUTO ce Mpejroara, 4e ChAbpKa 3asBKa 3a CrpaBka KbM KoHKpeTHaTa BJI. 3a menra,
mono6no Ha Nihalani (Nihalani, 2011), ce cw3maBa cucTeMa OT MpaBWJIa, CBBP3aHAa CBC
creru(UIHT KOHCTPYKTOPH Ha ONIEPaTOPH U IMOHATHS, XapaKTEPHH 32 TEKCTOBE OT THII ,,3asBKa 3a
crpaBka“), ¢ IIOCOYBAHETO HA peNlalliil M CTOMHOCTH Ha aTpHOyTH, U Ap. 3a pasiHKa OT IMOJ00HU
ITOPUTMH, OCHOBAHU CHIIO HA MPOBEKIAHE HA MOBBPXHOCTHU AHAIM3HM HA TEKCT-3asBKa ChC
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cienBamo reHepupane Ha SQL-3asBka, B paborara ce mnpeara NpeIBApUTEIHO Ja ObIe
ch3nazeHa cnenupuyHa HHGPOPMANMOHHA OCHOBA, ChCTABEHA OT A) KOHIENTYaJTHA MpexKa OT
BbpPXOBe (32 MOHATHSA) M Jbrd (3a BAJICHTHH OTHOIIEHMS), TPEJACTABAIIM TaOMUIHUTE WU
aTpuOytute Ha B/] M ceMaHTHYHHUTE OTHOIICHUS MEXAY TsX; b) /bpPBO Ha MOHATHATA, CBBP3aHU
¢ BJ] u cbc 3asgBKHTE 3a CIpPaBKH Ha OBJITapCKU €3WK, NMPEICTABEHH 4pe3 CBOUTEC CHHOHUMHU
penoBe — cBoeoOpa3Ha penyuupana Bepcus Ha BulNet (Totkov, 2003); B) naéop ot moaenn 3a
ynpasJjienne — peayuupana Bepcust Ha FrameNet (Christopher, 2003) 3a moHSTHS ¥ TJaroiu,
CBBpP3aHU C TEKCTOBH 3asBKM 3a CIPAaBKH Ha OBITapcKH €3WK, KaKTO WM C JbrUTe Ha
KOHIIeTITyaHaTa Mpexa oT A); I') Habop oT ABOHKH <wiabnon-evnpoc, SQL-3aa6xa>, TOAXOIAIN
3a peanm3alisg Ha BBIIPOCHO-OTBETHA CHCTEMa OT THUMa ,,4ar-00T" (Quarteroni, 2007).

3a pemaBaHeTO Ha moj3amadd A) — B) ce M3MON3BaT JICKCHMKATHHM PECYpCH M CPEICTBA 3a
00paboTka Ha TekcToBe Ha Obarapcku e3uk (Totkov, 2003). e oTOenexuM, de crnenupuIHaTa
nH(OpMaIOHHa OCHOBa 3a maneHa B/l ceabpka MHOTO e€lleMEHTH, KOMTO MoraT ma ObaaT
M3M0NI3BaHy IIpH cb3aaBaHe Ha EE untepdeiicu 3a npyru B/l B cpmata I10.

2. AuaropuThbM 3a reHepupaHe Ha SQL-3asBKa oT TekceT Ha EE
e npencraBuM anropurbma B 9 CTHIKU, TPYNUPAHYU B 3 eTamna.

Eran 1. IloarorBurenien (moaya Intro). Cb3naBane Ha cnenupuuna (3a nagenara BJI)
uH$pOpMaMOHHA OCHOBA

Crbnka 1. (mogMoayn_Transform) Ce3naBaHe Ha KOHIENITYyalHA MpeXa, MPECTaBsIIa
CeMaHTHKaTa Ha OrPaHUYCHHUS €3MK Ha TEKCTOBE-3asBKU KbM PENAMOHHU 0a3W OT JaHHH M Ha
KOHKpeTHarta B/JI.

Bxoo: Penaumonna BJl; Hsxo0: KonuenryamHa Mpexa OT BbpXOBE (NOHATHS) U JIBIH
(pemanum), MOZENHpPAIIN TEKCTOBE HA 3asBKM M KOHKpeTHaTa b1

eticmeue: Ctbrika 1. ce cbeTou OT cThKa 1.1. (Ch3gaBaHe Ha KOHLIENTYa IHAa MpeXa 3a €3UKa
Ha 3aiBKHTE) W CThIKa 1.2. (pa3BUTHE Ha MpekaTa — pe3yiaTaT OT cThIKa l.l., ¢ MOHATHA U
BaJCHTHH penammu oT bJl, choTBeTcTBamM Ha HMEHaTa Ha TaOJHIUTE, aTPHOYTHTE U
OTHOIIECHHUATA MEXKITY TSX).

3abenexka 1. Crenka 1.1. He 3aBucH OT KOHKpeTHaTa B/I.

Crbnka 2. (moamoays_S_BulNet) Cp3gaBane Ha crnenuanusupaH BapuaHT Ha peLyLUpaH
WordNet 3a ObJrapcKust e3uK.

Bxo0: TlonaTuaTra oT KOHLENTyalHaTa Mpexa, cBbp3aHu ¢ B/l u cbe 3asdBKHTE 3a CIpPaBKH Ha
Obirapcku e3uk. M3xod: JIbpBO Ha MOHATHUATA, MPEINCTAaBEHH ChC CBOUTE CHUHOHHUMHH PELOBE
(penymmpana Bepcus Ha BulNet).

Crbnka 3. (moamony.1 S_FrameNet) Cp3agaBane Ha clienaau3upad BapuaHT Ha peLyLupaH
FrameNet 3a ObparapcKus e3uK.

Bxoo: ]Jlprute Ha KOHIENTyanHaTa Mpexa, cBbp3aHu ¢ bl u cbC 3asgBKUTE 3a CIpaBKU Ha
Obirapcku e3uk. M3xo0: Habop oT Monenu 3a ynpasieHue (penyuupana sepcus Ha FrameNet).

V3meITHEHUSITA HA CTBIKY 2. M 3. CBIIO MOTAT Jia Ce pa3/esiAT Ha JIBE MOJCTBIKH (OT TSIX KOHTO
IIBpBaTa € OTHOBO He3aBucuMma oT bJl) 3a ch3maBaHe Ha CTPYKTypUTE, HEOOXOAMMH 3a CIISIBAI]
aHaJIN3 Ha TEKCTOBE-3asBKH KbM Ipou3BoiHa bJ1.

Crbnka 4. (moamoaya S_InfoQA) CeznaBane Ha HaOOp OT ABOMKH <wabion-evnpoc, SQL-
3as6Ka>, NpelHa3HA4YCHH 32 T0JI3BaHe OT crenuain3upanus moayi S A (Crbika 8.).

HabGopwsT He 3aBucu OoT KoHKpeTHaTa B/l W Moxke na ce pasmmMpsiBa U YCHBBPLICHCTBA C
Mozenupane Ha HoBU SQL-onepatopy ¥ OTHOIIEHUS.

Eran 2. (moxysn S_Analyse) IIpoBexiaHe Ha NOBbPXHOCTEH aHAJIN3

Crbnka 5. (moaya S_Segm) CerMeHTalysi Ha TEKCTa-3as1BKa.
Bxoo: Tekcr-3asBka Ha BE; M3x00: Couchk OT TOCJIEIOBAaTCIHH CIIEMEHTH Ha TEKCTa,
MIPE/ICTABAIIN HETOBU 3HAYMMHU (32 CJICIBALIMS aHAIM3) €IIEMECHTH KaTo JICKCEMH M KOHCTPYKTH —
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yactu ot SQL-3asBku Ha BE (chenmuHuTENHM Kiiay3u, arperaTHU (YHKIMH, YCIOBHH KIIay3W H
CBBP3aHU C TAX MaTEMaTHYECKU OIEePaTOPH), ITyHKTYAI[MOHHH 3HAIM, YHCJIA, JaTH U CTOHHOCTH Ha
aTpubyTH oT BJI, IpuapyKeH! CbC CBOM XapaKTEPUCTUKU (HAIIPUMEp, TUI Ha JAHHUTE).

Ctbnka 6. (Moxya S_Norm) Hopmanusanus Ha TekcTa-3asiBKa

Bx00: CuCBK OT IOCJIEZ0BATENIHN 3HAUMMH €JIEMEHTH Ha TEKCTa-3asBKa; M3x00. CHHUCHK OT
cToifHOoCcTH Ha KoHKpeTHaTa B/l 1 monsaTHsA — enement Ha B) oT cnemuduanara napOpMaIIIOHHA
OCHOBA.

Monyn S_Norm oTzaens JIeKCeMH, CIOBOCHUETAHUS, CTOMHOCTH M OTHOLICHUS, pe(epeHTHU
KbM erdeMeHTH Ha BJ[ (Tabmuum M TeXHH aTpuOyTH, pelalud MeXIy peloBe Ha TabNuny,
CTOMHOCTH Ha aTpUOYTH M Jp.), KaKTO W CHEIU(PHIHH TEKCTOBH KOHCTPYKTH HA MOHSITHS,
XapaKkTepHH 3a TEKCTOBE OT THII ,,3asBKa 3a CIpaBKa“. B mpomeca Ha aHanmum3 ce MOJI3BAT
JEKCHKATHA PEeCypcH H CpeicTBa 3a oOpaboTka Ha TEKCTOBE Ha OBITapcKHW €3WK, CIel. 3a
CerMEHTaIMsI U MOP(OIIOTHICH aHau3 (C 1el ,,HopMaJk3anus“ 10 OCHOBHA (hopMa Ha Jiekcemara,
BKJI. TPAMaTHYHU XapaKTepUCTHKH). TpaHchopManusaTa Ha ChIIUS €IeMEHT (JIeKceMa) OT BXOIHUS
MOTOK KbM CHOTBETHOTO MOHATHE W3MON3Ba NMPEABAPUTEIHO Ch3/ajieHaTa peldyliipaHa Bepcusl Ha
BulNet ot B).

Eran 3. (moxyn S_Synthese) I'enepupane n n3nbianenue Ha SQL-3asiBka

Crbnka 7. (Moaya S_Q) @opmupaHe Ha MIabI0H-BBIIPOC.

Bxoo: CnuchKk OT 3HAaYUMM €JIIGMEHTH Ha TEKCTa-3asBKa; M3xo0: Illabmon Ha BBIpOC,
TIOAXOJSAII 32 BRIIPOCHO-OTBETHA CHCTEMA OT THIIA Ha 9aT-00T.

[Tonmy4yeHusT, B pe3ynTaT Ha MOBBPXHOCTHUS aHanu3 Ha Etamn 2., Habop oT eneMeHTH (BCHUYKHU B
TEpMHUHHU ¥ OTHOIICHUS, M3MOI3BaHN B KoHKpeTHaTa BJ] m B SQL-3asBKHTE) ce m3mon3Ba 3a
CUHTE3UpaHE Ha MIAOJOH-BBIPOC KbM CHUCTEMa OT THMA ,.4ar-00T* (chatbot) 3a reHepupane Ha
otroBopu mox gopmara Ha SQL-3assBKM Ha BBIpOC. 3a IeNTa € He0OXO0AUMO: a) /1a Ce YCTAaHOBU
ONTUMAJIEH BT OT peOpa-OTHOLIEHUS MEX/1y BEPXOBE-IIOHITHS Ha KOHLIENTyalHaTa Mpexa oT A),
KaTO BCHYKH OTHOLICHUS M MOHATHS yYacTBaT B CIIMCHKA OT €IEMEHTH Ha BXOAHUS CIHCHK; 0) 1a
Ce CHHTE3Wpa MNIabJIOH-BBIPOC, H3MOI3BaHKM crnucbka oT mabmoHu [') Ha crenmdpuyHaTa
nH(pOpPMaMOHHA OCHOBA.

Crbnka 8. (monya S_A) @opmupane Ha mabnoH Ha SQL-3asBKka, cBbp3an ¢ b]]

Bxoo: 111abnon Ha BBOPOC, MOAXOII 32 BBIPOCHO-OTBETHA CHCTEMa OT THIA Ha 4ar-00T;
Usxo00: labnon Ha SQL-3asBKa, cBbp3aH ¢ b/I.

[Ma6monsT Ha SQL-3asBkata, cBbp3aH ¢ bJ] ce ¢dopmupa Ha Oa3zara Ha MH(DOPMAIMOHHA
OCHOBA T') I BXOJHHSAT IIa0JIOH-BBIIPOC.

Crbnka 9. (moaya S_A) I'enepupaHe Ha cIipaBka.

Bxoo: l1labmon Ha SQL-3asBKa, cBBp3aH ¢ bJ1; A3x00: CripaBka B bJl, reHepupaHa OT TeKcTa-
3asBKa Ha BE.

BxomHuAT mabioH ce CBBp3Ba ChC CHOTBETHATa MH(OPMAIMOHHA OCHOBA, CIENl KOETO Ce
cuHTe3npa KoHKpeTHa SQL-3asBka. CripaBkaTa € pe3ynaTaT Ha HEHHOTO M3IIBIIHEHHE.

3abeneskka 2. MHOTrO3HaYHOCT (HSAKOJKO H3XOIHH PE3yNITaTH) MOXE Jla ce HabnrogaBa Ha
OTACNHU CTBIKM HAa alrOpUThbMa. B Te3nm ciydam, 3a egHO3HA4ueH u300p (IOCOUBaHE) OT
MOTpeOUTEN, ce peyIaraT BCHYKHA TeHePUPaHH alTepHATHBH.

3. IIpoBegeHHU eKCHEPHMEHTH H NEPCHEKTHBH

Ille npeacTaBUM HSKOM MOMEHTH, CBBP3aHH C IPOBEXKAAHETO Ha EKCHEPUMEHT [0 Ch3/laBaHe
Ha EE mHTepdeiic kpM cTyneHTCKaTa nHpopManronHa cucrema Ha [1Y. B Tabn. 1. ca mokasanu
eJleMeHTH 0) Ha ChOTBETHATA clienu(puIHa HH(POPMAIIMOHHA OCHOBA.

Tabauna/ATpuoyT (OTHOLIEHHE) IounsTue ot B/l (cunoHnMeH pen)

Student CTYJIEHT (ctynent, 00y4aBaH, Bb3IUTAHUK, YUall)
FacNumber (uma) DOAKYJITETEH. HOMEP (dakynreren Homep, dak. Homep, dak. No)
EGN (ce unentudumnupa) ET'H (ET'H, enuneH rpaxajaHCKU HOMED, TPaXKJaHCKU HOMED)
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| Specialty (yuu, nzyuana) CIHEIUAJIHOCT (crenuaiHocT)
Teacher TPETIOJABATEJI (npeniogaBaten, JIEKTOp, y4nuTes, 00yvaBai)

Taéauua 1. Bpb3ku Mexxkay uMe Ha Ta0JM1A, NOHSITHE (CHHOHMMEH pell) M OTHOLIEHHs

IMpumepn 3a TekcToOBe-3as1BKH, 32 kouTo Ha CThhka 8. mie ObAaT GopMUpaHU MIA0JOHW HA
SQL-3asBKkHu kbM BJI, choTBeTHO OT 3 THMA: Select * from X, Select Al, A2 from X u Select *
from X where Al = ‘value’, ca npeicTaBeHH B ChOTBETHO B 3-Te penia Ha Ta0uI. 2.

TexcToBe-3asiBKH IIa6a0ouu Ha SQL-3asBKH
Kou ca Bcuuku crynentu? Ussenu yuanure! Kowu ca [Bcuuku] X
[Toxaxxn Bcuuko 3a cryneHTure! Hamepn [U3Benn|[Tokaxu|Hamepu][Bcuuko|...] X
BCHYKO 32 IpernoaBarenure? (3a X = Student, Teacher, ....)
Kou ca dak. Homepa u ET'H Ha ctynenture? [M3Benum|[Tokaxw]|...] Al [,ju] A2 [or|3ajna] X
[Toxaxku Tpajs u IbpKaBa Ha ydamure! (3a X = Student, Teacher, ...; A1= dpak. HOMep, rpaf,...
W3Benn nMeHa u pamiiim Ha yunrenure! A2 = EI'H, nppkaBa, pamunus, ...)
Kou ca cryaenture, ponenu B rpan ,,Koren“? | [Kowu call3Benu|[lokaxwu|...] X [kouto|...] Al="value’
[Mokaxcu ciMChK Ha yyaluTe oT ,, YkpaiHa“!. | (3a X = Student, Teacher, ...; Al = mecropoxaenue,
W3Benu nexropute, BoAEIU cTpana,...; value = Koren, Ykpaiina, undopmaruxa, ...)
~HHpOpMaTHKa !

Taonnna 2. [IpuMepu Ha TeKcToBe-3asiBKH, KOUTO reHepupat 3 tTuna SQL-3aaBku kbM BJ]

IpennokeHuAT aIrOPUTBM € YacT OT pa3paboTKa 3a Ch3JaBaHC HA ECTECTBEHOC3UKOB
unrepdeiic KbM HHPOPMAIMOHHATA CHCTeMa Ha [LIOBIMBCKHS e-yHHBEpCHTET. B crensariu
nyOonukanuu e ObJe JajeH MO-MoJpOoOHO ONMHCaHWEe Ha CIENUATM3HPAHHUTE JIEKCUKATHU W
codTyepHH pecypcH M CpelCTBa, MOIXOMASIIN 3a Ch3/IaBaHEe HA €CTECTBEHOE3MKOBH MHTEpQeicH
KbM HH()OPMAIIMOHHU CUCTEMH B chepara Ha BUCIIETO 00pa3oBaHHE.
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I. Abstract

The first definition of holistic software quality has been stated in 2017 and since then a vast work
has been committed leading to the refinement and enrichment of the working definition. The
current article presents those changes and enrichments to the definition of holistic software quality
that are result from the actual building of holistic software quality models. It includes new
understanding for the term software quality based on the four plus qualities model.

Key words: carried quality, expected quality, felt quality, measured quality, delivered quality
I1. Introduction

Quality as a term is a complicated entity to be described. The reasons behind the fact are various
and each of them is having its own origin deeply rooted in the understanding for the term itself. It
is recognized, nowadays, that the use of software is becoming even larger, and with the
introduction of Internet-of-things the human’s dependency from the machines (including the
software), is taking proportions that no one was envisioned, a hundred years ago, when the first
electronic computers appeared [1].

For last four years the author of the current article is collecting “understandings” for “What the
software quality means?”. The sample contains mainly employees from companies in the software
development branch and students in the IT project management at New Bulgarian University, up
till the current publication has been released, they are 324 people who participated in the small
research. Despite the saturated sample, and the sporadic few from different business’ branches
then the stated, they are few findings deserving attention. The people with profession in the quality
assurance (testers and quality assurance engineers), in number 126 and making 38,8% from the
correspondents are usually quoting some standard, most often ISO 9001 definition “... the degree
to which a set of inherent characteristics fulfills a set of requirements.” [2], in many cases closer to
the quoted text, as well it should be reported that ISO25010 in mentioned often; 176 people (or
54.3%) from the interviewed are making statement that the quality is visible when it is missing
(this is their understanding for bad quality, and for quality in general); from the same 176 people
87 from them, are testifying that there is direct relation between the low quality and the presence
of defects in the software; 50,6 % (164) from the interviewed are stating the quality is the level to
which the customer needs are satisfied by the software. Only 69 people (21% of the total
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participants) are stating in their understanding both the requirements and the customer at the same
time. They are many other findings, and conclusions that might be drawn from the collected data,
and they deserve a separate attention in separate article, the important here is: even in such none
randomized sample the general understandings related with the term quality are present, still the
software development branch is far from complete understanding what the software quality is. In
2017 a new understanding starts it existence, following the general idea of the holistic approach.
[3] The first definition was long and trying to list as many as possible factors affecting the quality,
like environment, like people (both users and creators of the software), law constraints, and etc.
this was insufficient and was not helping the understanding to the people who have been introduce
to the new idea.

III. Structure of the term quality

If we look for the meaning to the word holistic, we will find definitions like next: “dealing with
or treating the whole of something or someone and not just a part” [4], or like “A holistic
approach means taking care of something totally in all aspects” [5] then the question should be
asked: “How can we define the “totality of all aspects” and “the whole of something”, if the parts
of the same “something” or “someone”’ are not known to us?” One approach is to examine
behavior of the complete and draw conclusions. This is time consuming, and there is uncertainty to
be overcome, which might impossible even by using statistics, another option is to see the parts, to
examine them, to see “How they are interacting between themselves?”, and then to answer “How
those parts are interacting with the outside world?” In a sense this is the opposite of the holistic
approach. And that is exactly what has been applied, i.e. the reductionism, thus the definition is
enriched.

Expecte

A ~avaliee,

Felt quality /

Carried qualityy

Predicted quality

™~

— Delivered quality

Delivery organization

I
Measured quality

Fig. 1. Quality — term structure

! The “someone” will be omitted as it is not of direct concern to the current work.
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Prior applying the reductionism, let’s accept that our understanding for the term quality is a tabula
rasa, i.e. it is unknown term. But it is unknown to Who? It is unknown to us the human being, the
human is living in some environment, where the “something” is present, the something that is
present is the quality, the term itself. Exploring further to the real world. The quality is that “thing”
that can be assigned to another “something” and in our instance it can be assigned to a product or
service®. This product is created by “someone” else, or another human being®; thus, it might be
accepted the quality is transferable to another human by the product. In that case the originators’
quality, should be acknowledged as delivered quality. During the use of the product, the user is
having certain expectations regarding the quality, those expectations will be marked as expected
quality, and as there is an interaction between the product and the user this will be set as
felt/experienced quality, but the felt quality is direct result from the carried quality, the quality
carried by the product itself, which resulted from the delivered quality. All four sub-qualities can
be measured, this is forming the measured quality. This new reductionist looks over the term
helped in defining the models for each of the four qualities: delivered/ carried/ experienced/
expected, which consequently supplied the needed framework in which the model for the
measured quality and predicted quality are created. This all encloses holistic model of software
quality as all-embracing model of the DAP paradigm for software models.

IV. Reviewed and enriched definition

The new definition for holistic software quality is using another term that has an influence over all
the mentioned till this moment qualities, this is the impactor. The impactor is a generalization for
“something” that has certain effect over other entity, by entity in the current text is considered
anything: a model, a characteristic, it also can be another impactor, or the impactor itself.
Examples for impactors on different levels are: the environment in which the measure is taking
place, the measurement procedure itself, the tools used for the product development and for the
measure, the methodology followed to develop the product, the complexity of the product to be
delivered, the users of the product, the engineers who worked in the actual product development,
end etc. Those are examples impactors, and depending from the given situation they might be
categorized as restrainers and boosters; or may have a dualistic impact. In the at regards the new
proposed definition is:

The holistic software quality is a multidimensional variable that is affected by different impactors
on different levels of abstraction across the models that are covering the delivered quality/ carried
quality/ experienced quality/ expected / measured quality and the predicted quality.

V. Conclusion

The newly proposed structure of the term quality helped immensely, in the building of the new
definition. By itself the new definition is stating noting for the environment, the methodology
followed to develop the product, the complexity of the product itself, nor for the measurements
and the methods used for measuring given impact or quality characteristic, nor it is stating
anything for the quality characteristics themselves, all those are now assumed under the term
impactor and the models under each of the qualities. This new organization of the definition is a
direct result from the work done in the field of the holistic models for software quality; it

% The “service” will be omitted as for the current conversation there will be equivalence between
product and service.

? The artificial inelegance is still not at that level to create such complex “understandings”, and to
express ideas for the “unknown” things in the fiscal and abstract worlds.
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structures the understanding for the quality, and at the same time it pave the ground for further
research in the field of the impactors as they now can be organized in each of the sub-quality
areas, at the same time the delivered quality, the carried quality, the felt (experienced) quality, the
expected quality, and measured quality, predicted quality are forming the so-called four plus
quality model of the holistic approach for the software quality, stressing on the importance of the
measuring element in the complete (holistic) quality system.
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PRODUCTS AND SOLUTIONS. METAMODEL
OF THE HOLISTIC SOFTWARE QUALITY.
Dobromir Dinev
New Bulgarian University, dobromir@gmail.com

I. Abstract

It has been specified by the author of the current article (in other work) that the complete model
for software products and solutions quality should be such a model that is covering each areas of
the Definition, Assessment, Prediction (DAP) classification paradigm. The current article presents
how the definition part of the holistic software quality is built upon the new understanding for the
term quality and how the graph theory has been utilized to help with the organization of the
holistic quality models.

Key words: carried quality, expected quality, felt quality, measured quality, delivered quality,
holistic quality models, four plus holistic model

II. Introduction

Asking different people what is quality usually tends to collect different answers. The answer itself
is depending mostly by the background of the person, and yet all of us are having this
understanding for what is good quality and what is

THE ULTIMATE QUALITY, AN UTOPIA bad one. If it has been assumed the quality is a line,
and at the one end sits the low quality, the one that is

—_— ><— = bad or it is not visible, or it is missing; that leaves at
~ > - the other end to sit the ultimate quality, where no

defects are present, all customer needs are satisfied,
’%) and etc. As much the “ultimate” quality may seem to

be a utopia, the low quality is something that is highly
probable situation. Still there is a place between those
® two absolutes which is of particular interest as most of
the products (including software) are finding place in
this section of the line. The line understanding for the
quality is much further simplified then the desired in
the current case. In that situation broadening the
understanding is necessary then it is required to shift

from the two dimensions to the three dimensions, and
utilize the cone instead of the line, further, let’s turn

NO QUALITY: VERY REAL ... upside down the cone with the tip at the bottom, and
with bottom up. (Figl.Two-dimensional quality). All
Fig. 1 Two-dimension quality the bad quality, in this case is positioned down, the

infinite or ultimate (quantum) quality is up. Again,
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most of the products will be slices through the body of the cone, between the tip and the infinite
bottom of the cone. Nevertheless, this is not yet answering the question “How it has been decided
where to position each of the products vertically as slice to the cone?” In 2017 new approach has
been introduced for defining the quality, where the holistic method has been highly utilized. [1]
The holistic approach has the intention to look at the software quality at all possible perspectives,
thus better understanding, assessment and predictions for the quality are built. The new method
was defining the term quality in different manner; it is dividing it in four main sub parts: delivered
quality, carried quality, felt/experienced quality, expected quality; to stress, specifically on the
importance of the measurement and prediction of those four the so-called measured quality has
been coined as term, followed by the predicted quality.

II1. The models’ representation

In order to defined the term quality, it is not enough just to state what is the definition for it. The
new definition, itself, for the term quality is shorter and it includes generalizations as the impactor
is, at the same time there is this clear goal the DAP paradigm to be covered, this last foremost goal
is asking for models to be developed in a way that they may be easily translated across the three
areas of the best model: Definition, Assessment, and Prediction, for this to be possible the
mathematical apparatus will be used.

They are four representation of the mathematical model by [2, p. 47]: 1) in k-space (the most
fundamental definition of the “relation”), 2) family of symbols (the most practical format for
describing models and algorithms as the mathematical symbols are), 3) bipartite graphs (the best
viewpoint for local constraints), and 4) the constraint matrix (the best format for automatic
processing). Benefiting from those representations it is possible to cover the three major areas of
the DAP classification paradigm. In the work related with the holistic approach not only the
bipartite graphs, or Petri networks are utilized, but the complete graphs theory, and some additions
to the field that easy the work in the models.

Following the new proposed definition
for holistic quality which is the base of
the “Four+ holistic quality model”, it is Cratatiansics

possible to use the qualities from there s et

that they will define the holistic \ ~

experience Product's quality

software quality model. In that case: B g camers =
delivered quality, carried quality, felt indersns interacts AN J

quality, expected quality’ measured yd measures used for
quality should have its own set of Human lmpacts messures \ /
models that on higher level are measwes\
interacting to build the holistic model’s (e T

model, ecosystem. has sftect — .
Technology

involved in

\

IV. The metamodel for the holistic

software quality Predicted quality

/

—
involved in

There is direct link between the four ,,,%gﬂ;g,s _—
sub-quality terms. Examining closer it
is visible that the expected quality is
directly impacted by the carried quality,
and the carried quality is impacted by

Fig. 2 Holistic software quality metamodel
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the delivered quality, and the delivered quality is affected by all the impactors like environment,
process followed, engineers, and etc. (Fig.2 holistic software metamodel) in this situation, it is
inevitable not to start talking for quality characteristics when the things are touching the carried
quality, at the same time in the
felt/experienced quality and delivered
quality the characteristics are just part of
the puzzle as they are including the
human beings; both users, who used the
software and engineers, who created it
have their understanding for quality,
which is complicating the process of
transfer of the quality between the
originator and the user via the product.
Returning back to the carried quality, it
should be clear they are lots of works
that have as main topic the quality
characteristics of the software, for
instance, but not limited to 1SO25010
where the characteristics are order in a
Fig. 3 Quality characteristics graph tree structure. Different, more generic
approach is taken in COQUAMO [3,
p.67], still organizing the characteristics in a tree structure, giving more layers to the tree to be
fulfilled by the quality assurance engineers. The author of the current article strongly believes
more appropriate for the characteristics to be organized should be the general graph, or just the
graph and not the tree which might be considered a “restrained” version of the graph. (Fig.3
Quality characteristics graph) The reason behind that is each of the characteristics are having
impact over some sub set of all quality characteristics. The best example is the relation between
functionality and security (this is possible to be seen between functionality and many other
characteristics). Diving a bit further in the security world we will encounter terms like:
authentication and authorization which are purely security characteristics, but they are possible to
be felt/ experienced only by the functionality itself, e.g. by the delivered product for use. If there is
a defect in the authorization part, for instance, you have been recognized correctly (authenticated),
but still you have access to amend a given record you should not have right to, this is recognized
both as a security, and functional issue. With other words it can be said that the functionality
impacts the security and the visa versa.
Then the quality characteristics graph is

! - ; Functionality
such graph that is presenting the relations T Safety
between the characteristics. The described / \

situation, still can be handled by three. In
that case let’s add the “Safety” as quality

.. e . Usabilit
characteristic “Usability”, and still the Security sy
authentication and authorization defect are
present and by which you have access to

delete functionality. (Fig. 4 Characteristics Authorization
example for relations). The scenario is: the
user is entering the system, navigating to
amendments screen, the checkboxes are too Fig. 4 Characteristic example for relations
close to each other and as the resolution is
very high, the checkboxes are small, by mistake the user is clicking delete instead of amend. the
presented graph in fig. 4 is not a tree, as they are cycles and decedents which does not one and
only one path to them. Additionally, it is recognizable that they are different kinds of relations (the
colored differently) for the current moment they will be named indirect relations. Those indirect

Authentication =—
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relations are to a special concern for the holistic approach to the quality as they have specific
impact on the delivered and experienced quality, as shown by the example.

V. Conclusion

The presented in the current article metamodel for software quality and the expected utilization of
part of the graph theory are fundamental for defining the term quality in its completeness. From
the other hand the actual utilization of the structure as the graph is, supports the comprehension of
the approach, and at the same time it helps the development of mathematical models in the third
ring of the DAP paradigm, where predictions should be made. Last but not least, regarding the
infinite or the ultimate quality. It may seem, today, that it is not possible, the quantum computers
are opening new realms for the since, and those new realms might be used for reaching this kind of
quality and building models to predict the quality in general.
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EJVH IOAXO0A 3A MOHUTOPUHI'OBA CUCTEMA HA BA3A
CBOBOJEH CODTYEP
Kpacumup Koses
YHuBepcHUTET N0 XPaHUTEIHU TexHoJoruu — Ilnosaus

AN APPROACH FOR MONITORING SYSTEM BASED ON OPEN
SOURCE SOFTWARE
Krassimir Kolev
University of Food Technologies — Plovdiv

Abstract: This paper presents an approach for using open source software for monitoring
system design. A variant of using GRAFANA tool for monitoring and graphs numeric time-series
data is presented. The CENTOS Linux distribution operation system is used. Database
management system based on InfluxDB is realized. The real-time monitoring system is
synthesized. The algorithmic structures are realized. An analysis and comparison is made with
existing monitoring systems.

Keywords: Computer systems, industrial computers, monitoring processes, open source
software

BnBenenue

Bucokata uHTErpanus Ha HHGOPMAIMOHHH CUCTEMH B OpPTraHU3alMHUTE B HAIK JTHU Oeiexar
Havasoto Ha Uuayctpus 4.0. /IHemHaTa Npou3BOJACTBEHa HHAYCTPHUS € U3IpaBeHa Ipe] Bce Io-
CJIOKHU TIpeTU3BUKaTENCTBA. [lopagyu HeNmpeKbCHATHTE MPOMEHH, MPEANPHUATUATA HEPEKHCHATO
TpsiOBa Ja ajanTHpaT CBOUTE TMPOW3BOJICTBEHHM CHCTEMH KbM HHOBALWUTE HA MPOLYKTUTE U
npouecute (Hessman, 2019). 3a 1a € KOHKYpPEHTOCIIOCOOHO €HO ChBPEMEHHO MPOU3BOJICTBO U
Jla YBEJIMYHM NPUXOIUTE CH Ha MEXIyHApOAHATa CLEeHa, TpsiOBa Ja M3I0JI3Ba HOBUTE TEXHOJIOTHH,
3a Ch3JaBaHe Ha IMO-yMHH OHM3HeC Mojenu. 3a paboTa B yCIOBHATA Ha TIIOOANM3HWpaH Masap
MIPOM3BOJCTBEHUTE KOMIAHWUTE TPsiOBa Jla C€ ChCPENOTOYAT BBHPXY MOBUIIEHATA CBBP3aHOCT,
KOPEKTHO ChOMpaHe Ha JAaHHW B MPOW3BOJICTBOTO W M3TPAXKIAHETO HA TOJEMHU OOCMH JaHHH,
aHaNMM3UTE B pPEAJHO BpeMe, CBBP3aHOCTTa B OE3KUYHU TEXHOJOTMHM MOTaT JAa ONTHMHU3UpPAT
OIEpaLUUTE B IPENIPUITHETO.

Metonu u cpeacTBa

3a peamm3anus Ha cucreMara Ha MOHMTOpHHI e m3momsBaHa CentOS (ot Community
Enterprise Operating System) muctpuOymmss Ha LinuxX, KkodTo mpemocraBs Oe3IuiaTHa
KOpIIOpaTUBEH KJIaC KOMMIOTHPHA IUIaTdopMa, MOATBP)KAaHAa OT OOLIHOCTTAa, (PYHKIMOHAIHO
ChBMeCTHMa ¢ W3TO4YHMKa cH Ha makeTw Red Hat Enterprise Linux (RHEL) (CentOS, 2019).
MpexoBara nmonutuka Ha CentOS mo mojpa3OupaHe € pPecTPUKTUBHA, T.€. MO MOjApa30oupaHe
BCSIKAKBO BXOJMpaHE Ha JaHHW W OCBHIIECTBABAHE Ha BPB3KHU € 3a0paHEHO OT CHCTEMa U 3a Jia ce
OCBIIECTBY KOMYHHUKALHS, [10 KAKBBTO M J1a € HAUMH C BBHIIHUS CBST € HEOOXOIMMO TOBa Ja ObJie
koH(Qurypupano. Koudurypammsara Ha MpexoBUTE BpPB3KM K OTBOPEHHTE IIOPTOBE CE
KOH(UIypHpa MOCPEICTBOM TaKa HapeueHUTE 30HU. 30HHUTE Ca BUPTYaIHH HPOCTPAHCTBA KBM
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KOHMTO CE acOIMHUpAT SIUH WM MOBEYC MPEKOBH aJanTepd Ha (pusnueckara MammHa. KbM Beue
CBIECTBYBAIlla 30Ha MOXKE J]a C€ OTBOPU MOPT WU choTBeTHUS mpotokod. CYB/] e InfluxDB.
Enna or ocob6enoctutre Ha InfluxDB, koero s omiMyaBa OoT cpoaHuTe 0a3W JaHHU €, Y€ MMa
¢yHkmsa na gere Oydepa Ha MpexoBHs amanTep W koraro momagHe Ha UDP maker cpabppixarn
3asBKa 3a 3allliC IO HMH)KEKTHpa B ChOTBeTHara Tabmuna. [[pyra Bb3moxkHocT Ha InfluxDB e
TIOJTBPKAaHETO Ha CHHXPOHU3NPAHM IBE MHCTAHIMK Ha 0a3aTa JaHHW MOCPEACTBOM MHCTPYyMEHTa
Relay (pene). 3a Busyanusupane Ha JaHHU OT BPEMEBH PeOBe 32 MHPPACTPYKTypa U aHATUTUIHU
ImpuIokeHus e m3nomBaHa Grafana, KOATO CHIIO MOXKE Ja Ce€ W3IOJI3BAa M B JPYTH 00NacTH,
BKJIFOUMTENHO QHAJIU3 M BU3yalu3alys Ha IPOMHIUICHH CEH30pH, NOMAllHAa aBTOMATH3allus,
BpeMe M KOHTPON Ha mporecuTe. [laHeTbT € OCHOBHHAT ONoK 3a Bu3yammsanms B Grafana
(Grafana Labs, 2019). Bcexu manen ocurypsiBa pe1akTop Ha 3assBKH (B 3aBUCHMOCT OT M30paHust
B MTaHeJa M3TOYHHUK Ha JJaHHHM), KOWTO MO3BOJISABA Jla CE M3BJIEUe HAeaTHaTa BU3YaIM3aMHs, KOsSTO
Jla ce MoKa3Ba B maHena. [loHacTosmeM MMa YeTHpW BUIA HaHemu: rpaduka, eAUHHYCH 3alliC,
CIIMCEK ¢ Tabmmmw, Tabmuia u TekcT. Ha ¢ur. 1 e npencraBeHa MpexoBa TOTIOJIOTHS C U3II0JI3BaHE
Ha caMO eIUH ChPBBP U C MPEIOCTaBsIHE HA JIOKAIHA yCIyra 3a MOHUTOpHUHT. [Ipu TO3u cueHapuit
Ha xomyHMKarms: 1.Tpure PLC-ta mpemocraBst nmaketu ¢ mHpopMarus B Oydepa Ha MpekOBUSL
ajanTep Ha ChpBBpa MpeAHa3HAYEH Ja moeMe enqHoBpeMeHHO nHetananuu Ha InfluxDB u Grafana;
2.InfluxDB m3unra maketuTe HaMupamuy ce B Oydepa M HHKEKTHpa 3asBKHTE 3a 3aIllC B
cpoTBeTHUTE TabmmIy; 3. Grafana yere 6a3ara qTaHHM 3a 3aTafeHHS IEPHOJ OT BpeMe U CHOTBETHO
Bu3yanusupa gqanaure; 4. Ilotpeburenute KOMTO 3a ce HACHTH(GUIMpaNH Ipex CucTeMara
MOJTy4YaBat JOCTHI 0 ChOTBETHHUTE TaOJIO FIIH Tabla.

KopnopaTvesa Mpexa

—_ =/

Komyratop

InflukDB
Grafgna

MNpoussoncTeensa mMpexa

DEVIC

Komyratop

I

MoHUTOPHHT KnekTH

= L/

Laptop xnmest

—F
PC knwent

@uz. 1. Tononozus npu u3non36ane HA eOUH CvLPEHLP

Ha ¢wr. 2 e npeacraBsHa MpeXoBa TOIOJIOTHS IIPH M3IOI3BAHE HA J{BA CHPBBPA C MPETOCTABSIHE
Ha r7o6aHa yciayra 3a MOHUTOPHUHT.
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Kopnopatwena mpexa

InfluxDB 2

= [pena bipexa MotwTopuHr knmenTy
B 4 -
L
mearlbp f =
| PCrrmenr  Laptop koner

PLC2 PLC3

Duez.2. Tononozua npu u3nonzeane Ha 06a CvLPEvLPA

ITpu BrOpHAT crieHapuii Ha komyHuKanus: (1.tpure PLC-ta npegocraBsT makeTn ¢ vHGOpManus B
Oydepa Ha MpeXOBHUS ajanTep Ha ChbpBbpa MpenHa3HauyeH Ja WHKekThpa 3amucd B InfluxDB;
2.InfluxDB m3unra makeTtwTe HaMupamy ce B Oydepa M HEKEKTHpa 3asBKUTE 3a 3aIHC B
cpoTBeTHUTE Tabnuiy; 3. IlocpeactBom InfluxDB Relay nannute ot InfluxDB 1 ce pernukupat
BBpPXY choTBeTHUTE Tabmumy Ha InfluxDB2; 4. Grafana moxe na 0b1e nHcTamupana Ha InfluxDB
2 WM Ha CHBCEM PA3UYHO (HU3MYECKO/BUPTYAIHO MECTOIOJIOKEHUE, HO M3II0N3Ba 0a3aTa JaHHH
Ha InfluxDB2; 5. Tlotpebutenmure poctenBar Grafana mpe3 WHTEpPHET M TE3W KOHTO Ce
UACHTH(GUIUPAT Mpe] cucTeMaTa MoJdy4aBaT JOCTHII 10 ChOTBETHUTE Tabno win Tabna.

PesyaraTu u AucKycust

[Iporpamara kosiTo cheraBs U manpama UDP makern e marpanena ot 4 mpexu (Network) B
nmporpaMHarta cpena Ha codryepa 3a mporpaMHpaHe Ha MPOTrPaMHUPYEMH JIOTHISCKH KOHTPOJICPH
or cepusita SIMATIC S7-1200 - Simatic TIA portal V13 Basic (Siemens, 2019). 3a
M3rpaKAaHeTo Ha 3asBka 3a 3anuc B InfluxDB e HeoOXoauMMO CTOWHOCTUTE OT pa3jIMyHUTE
WHCTPYMCHTH TTOCTBHIIBAIIM Ha AHAJIOTOBHTE BXOIOBE 1a OBIAT OOCAMHEHM B €IMH CTOMHOCT OT
THUII HU3, KaTO CHABPKAT M KOMaHIHUTE (Ppa3u yKas3Ballld KbJIE TOYHO Ja CE WHKCKTUPAT TE3U
cToifHOoCcTH B Oa3zata manHW. DyHKIMATA B Mpexa | € HacTpoeHa Ja mpeoOpa3yBa IENOYHCICHH
CTOMHOCT B JaHHM OT THMa HHU3 ¢ AbokuHa 10 cumBona (SIZE — 10). Pasnukata mexay Opos
CHMBOJIM B CTOHHOCTTAa M IBIDKWHATA HAa W3XOJHHUTE JAHHHU CE 3albiBa C HYIH B HA4aJoTO (OT
JIIBO Ha cToiHOoCTTa). [lopaau ToBa, 4e ako B HM3a MMa CTOWHOCTH 3aroyBainy ¢ “0” 3asBkaTa ce
orxBepia oT InfluxDB, B Mpexa 2 cramgapTHa (YHKIHA 3a CKbCABAaHE HA HHU30BE KaTo Ce
3ana3Bat cumBoiute B jasicHo “RIGHT”. B IN ce Bxoaupar Beue npeoOpazyBaHUTE JaHHH OT
Mpexa 1, U ce u3psi3Bar 0 Opoil CHMBOJM yKa3aH OT L, 4MATO CTOWHOCT Ce MoJydaBa OT Haii-
BHUCOKOTO HHMBO Ha (pyHkrmsara. Dynkmusara “Convert to_string” B Mpexa 1 e moTpeOuTencka
(yHKIMS ChCTAaBEHA OT 2 MPEXH BUAUMA Ha (ur. 3.

~  Network 1:

VAL_STRG
Int TO string
—En
Sinput_val — IN
size
0— pREC
0000 — FORMAT ouT — #ansic
s—p Eno —

~  Network 2:

RIGHT
String

=
sunsi | our— soupue
et =

@Duz.3. Oynkyusa 3a npeodpasysamne Ha CMOUHOCH 6 HU3
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Mpexu 2 u 3 or ocHoBHarta QyHkumsa (dur. 4) ca mporpamupanu ¢ uei Aa ce u3derHe
n3Mpamane Ha HeBsApHA MHGOpMAIWs MOpaad Tpelka, IbDKalla ce pasiauka B Hu3oBeTe. Kato
MpUMEP 32 TOBA MOXKE Jia ce pasriieia ciydai, mpu KOHTO HU3 OT 35 CMMBOJIA € MOCJIEBaH OT HU3
oT 34 cumBona. B To3u cmydwail, mopaau TOBa, 4e IOCIEAHUS CHUMBOJ B HHU3a II€ OCTaHE
HENpPOMEHEH, TOH Iie Ob/ie BB3NPHUET KAaTO YacT OT 3asiBKaTa U IlIe JOBE/E A0 IPelIHa CTOHHOCT Ha
TIOCIIeTHATA TPOMEHIINBA M CHOTBETHO J0 HEKOPEKTHHU JaHHU B 0a3ara JaHHM.

~  Network2:

i UoroE" send_
siring

~  MNetwork3:

—e

“UorDE" Send_
s sug yoroe D,

pchar
*UDPDE" Dta — Chars o —

Quz.4. Oynkyuu 3a uznpawane na UDP nakem

Kaxro e Bugumo ot ¢ur. 5 keM Bpp3kata DATA Ha ¢pynkumsara TUSEND e nmprukader MmacuBa
OT CHUMBOJIH, KOHTO C€ IBIHH C NMPOMEHINBH OT MO-Tope ommcaHuTe (QyHKnuH. KeM Bpb3karta
ADDR e mpukadyeH creruaiu3upan macuB ot tunma TADDR Param (¢wur. 6), B koiTO ce

KOH(UTYpHpa JOTHYECKHs aJpec U MOpTa, Ha KOMTO Ce HM3IMpaliaT aeidrarpamure. Azmpeca Ha
nosrydarens e 192.168.0.201:2000.

~  Network 4:
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“TCON_DE"

TcoN al

B
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“Tog_7" — ReQ ponE — w082
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D88

“UDPDE" Send_
data — peQ DONE—
1— BUSY —
40— LEN ERROR —
*UDPDB" Dats — DATA STATUS
“UDPDB" Host— ADDR ENO—

due. 5. — pynxkyuu 3a konguzypupane na epv3kama
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¢uz. 6. — ocnoeen 610k om OanHu HA npozpamama
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ITo moppazbupane Grafana e moctenHa Ha http://server ip address:3000. ITo moapa3bupane
IBPBOHAYATHO BJIM3aHETO € ¢ morpedurencko mMe admin u mapona admin, KaTo TpU MBPBOTO
Biu3aHe B cucremara Grafana ucka npomsiHa Ha naposiata. OT OTBOpPEHOTO MeHIO ce n3bupa Data
sources 3a J1a ce 100aBH Bpb3ka KbM 0a3a maHHM Ha 0a3ara Ha KOSTO Ja ce M3Tpaad TabIoTo 3a
MOHHUTOPHHT, IIPK KOETO C€ OTBapsl MaHeIa BUIUM Ha ¢ur. 7.

& Data Sources -

Edit data source

inf Defaule

INfluxDs

Http settings
un hitp://192.168.10.110:8086

Access direct

Http Auth

Basic Auth

InfluxDB Details
Database udpn

User KiSadmin

Defoult group by time

@Due.7. Ilanen 3a 6pv3ka KoM 6azama OaHHU

Ionpexnanero Ha manenuTe B TabnoTo Ha Grafana craBa ype3 MeTo/a Ha BIayeHe U ITyCKaHe.
B mokaszanoro Ha ¢wur. 8 Tabno ca mobaBeHW YETHPHW TpauKH, JBE TAOMWIM M KaJCHAAp C
YacOBHUK. 3a Bcska efiHa rpaduka wiu Tabnuna Grafana moabspika 3a n30paHus epro/I 3ara3BaHe
Ha manHuTe 1oJ popmata Ha CSV dopmar daiin.

Due.8. Oowy uzeneo na susyanuzayuama

HacrpoiiknTe B acTTa MeTpHKa Ce H3MOI3BAT 3a Ja ce KOH(Urypmpar 3asBKH KbM Oa3ara
JAHHH OT KOSTO e Ce BU3YAJIM3HPAaT JaHHU, KaTO € HEOOXOAMMO Ja ce MOCoYaT M3TOYHHKA Ha
JIAaHHU ¥ ChOTBETHATA TaOJUIIAa KOSATO JIa Ce U3I0JI3Ba. B 3asBKaTa KbM Oa3zaTa NaHHU TpsOBa 1a ce
KOH(UTypHpa CBIIO BHIA IPYyMHpaHEe, TUMA HAa BU3yaln3alllsi U MMETO CTOHHOCTTA, KOSATO CE
ciequ. HacTpolikata Ha oOcHTe Ha MaHeida JaBaT BB3MOXKHOCT J1a C€ HACTPOAT THMNA Ha
BU3yalM3allys Ha JaHHUTE, MEPHUTE €IMHULM KOUTO Ja ce u3noysBar. OT maHena 3a HacTpoHka
Ha OCHTE Ce€ 3aJ[aBa M e BH3YaJIM3HUpaT CyMapHH JaHHU M0 GpopMynH. B MeHIOoTO 32 BH3yanmm3ars
¢ HacTpoiikaTta Ha MeTo/a 3a M3uepTaBaHe Ha rpadukure. MoraTt na ce m3bupar O6apoBe, JTHHUH
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WM TOYKW. JIOBIHUTEIHUTE MEHIOTa ca 3aBUCHUMH OT ITbPBOHAYAIIHO M30paHUsS THUI, KaTO B
ciyyas u30paHa BU3yalM3alMsl JHMHUS, €IHaTa OT BB3MOXKHOCTUTE € 3a IUIaBHO HapacTBaHE
(Staircase), T.e. ako HSIKOS CTOWHOCT HapacHE ITMKOBO, TO IIe OBJe BH3yaln3UpaHO, HYpe3
MEXIUHHU (HepealHu) TOYKH, KOETO Ja JAaje Ha rpadukara mo-mjiaBeH BHJI Ha U3MeHeHHe. B
MIOJIMEHIO C€ cielUuUIpaT JOMBIHUTEIHH aTPUOYTH KOWTO Jla TEPCOHAM3UpPAT BCSKA €IHA
rpaduka 1o xeJaHus HAYMH U ce KOHQUTYpUpaT NParoBu CTOMHOCTH 3a aJeH MaHeN.

3akmoueHue

IMpencraBenara peamu3anus Ha MOHHTOPMHIOBA CHUCTEMa MPENOCTaBI TI'BBKAaBOCT U
(YHKIIMOHATHOCT ChoOpa3eHa ¢ HOBHTE M3HMCKBaHWsA Ha WHmyctpms 4.0 mpum HHCKa IieHa Ha
IMpUTEXKAHHE WM H3MOI3BAaHE 3a MPOCIEAMMOCT HAa XPaHH KaTo 9acT OT MH(pPacTpyKTypaTa Ha
Wnteprer Ha xpaHuTe. ['bBKaBOCTTa KOsATO mpenoctass InfluxDB Relay naBa BB3MOXKHOCT 3a
JOCTBII OO CHUCTEMaTa OT HSAKOIKO pa3IMYHH TOYKM, KaTo B CBIIOTO BpeMe CEerMeHTa Ha
HHIYCTPHATHATa Mpeka Ha MPEANpPHATHATAa OCTaBa H30JMPaHa W CHOTBETHO IIpEAIa3eHa OT
HeloOpoXenaTenHH  Xakepcku arakd. OcCBeH ToBa  (YHKIMOHATHOTO  MPEACTaBEHO
koH(purypupane Ha Grafana mo3BoisBa MOTpeOHUTENS Aa ajanTHpa MOHUTOPUIOBaTa CHCTEMa 3a
cBou Hyxau. DUHAHCHpPAHETO Ha pa3pabOTKaTa € U3BBPIICHO II0 HaydeH MPOEKT Ha TeMma
,»JI3rpaxxaaHe Ha MoJiepHA JIOKaIHa MH(pAcTpyKTypa 3a VIHTepHeT Ha XpaHUTe ', JUHAHCHPAH OT
YHuBepcurera no XpaHutelHu TexHoaoruu (gorosop Ne08/18H).
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NHCTPYMEHTU 3A UHTEJIMT'EHTEH AHAJIU3 HA TAHHHU
B C®OEPATA HA BUCHIETO OBPA3OBAHUE: OBJIACTHU HA
MMPUJIOKEHUE
CunBus lN'ngrangxueBa, Pocuna loneBa, CtanuciaaBa boujaesa
ITnoBauBckn ynuBepcurer ,Ilancuit Xuiaenpapekn*

LEARNING ANALYTICS TOOLS IN HIGHER EDUCATION:
STAKEHOLDERS’ BENEFITS
Silvia Gaftandzhieva, Rositsa Doneva, Stanislava Bandeva
University of Plovdiv “Paisii Hilendarski”

Abstract: Contemporary higher educational institutions are collecting huge amounts of data about
students and their results. The wide range of data has led to increased interest in the analysis of
data to support data-driven decision making at all levels of educational institutions. The paper is
devoted to the emerging field of Learning Analytics that has been researched to identify all
stakeholders and their interests in the Learning Analytics results. It presents the areas of
application of Learning Analytics tools for all stakeholder groups. Particular attention is paid to the
benefits for stakeholders within the educational institution - students, faculty staff and managers of
educational institutions.

Keywords: Learning Analytics, Applications, Stakeholders

BnBenenne

OO0pa3oBaTeHUTE WHCTHUTYIUM BCE II0-YECTO CHOMpAT JaHHM 3a OOy4aBaHHUTE U
MTOCTUTHATHTE pe3ynTary. Ta3u mpakTHka Iomara 3a Ioo0psiBaHe Ha Ka4eCTBOTO Ha KypCOBETe U
HauMHM Ha MpernojaBaHe, pa3paboTBaHe Ha ydeOHHM Iporpamu, Npocie[sBaHe Ha pe3yiTaTd Ha
o0y4aBaHHTe ¥ WICHTUPHIMpPaHe Ha OOy4aeMHTe, KOHTO C€ HyXHasiT OT IIOJIKpena M
MIPEeIOCTaBsIHE Ha IIEPCOHANM3UPAHO 00yUeHHe, B3eMaHe Ha pelleHns Ha 0a3aTa Ha JOKa3aTeJcTBa
(Sclater’2017; Avella et al.’2016). IacTpyMeHTHTE 3a HHTEIUTCHTHUAT aHAIH3 Ha naHHu (MA]])
NPEIOCTaBAT Ha 3aUHTEPECOBAHUTE CTPAaHH ISUIOCTEH IOINE] BBbPXY HHCTUTYLHMATA, Y4eOHHUTE
MIpOTpaMH, TPENoaaBaTeINTe, CTyJCHTHTE 1 1aBaT Bh3MOXKHOCT Ha 00pa30BaTEITHUTE HHCTUTYIIHN
Jla To100PAT KaueCTBOTO Ha IPOBEXKAAHOTO 00yUYeHHeE.

Tasm craTHs mpencTaBs aHAINTHYeH o0030p Ha oOnacTuTe HAa TIPHIOXKEHHWE Ha
uHcTpyMeHTHTe 32 MAJl 32 OCHOBHHMTE 3aMHTEPECOBAHM CTpPaHH, Karo OCOOCHO BHHMAaHHUE €
0o0BbpHATO Ha TPEAMMCTBATa 32 3aMHTEPECOBAHHWTE CTPAHW B paMKUTEe Ha oOpa3oBaTermHara
MHCTUTYLHSI — CTYZIeHTH, IPENojaBaTeNu U PbKOBOJCTBO HAa 00pa30BaTEIH HHCTUTYLIUH.

O0a1acTH HA IPUJIOKEHHE 32 CTYAeHTH

Ha mepBo MscTO pe3yiTaTHTEe OT UHTEIMICHTHMS aHAJU3 Ha JaHHU ca IOJE3HU 3a
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cTyaeHTuTe. THCTpYMEHTHTE 3a aHadW3 Ha JaHHHU 3a 00yYCHHETO JaBaT JOCTHII Ha 0OydyaBaHHUTE
0 WHAWBUAyaTHHTE MM JaHHW, TeHEPHpaHH B Ipollec Ha OOydeHWe (YecToTa Ha BIHM3aHUS B
cucTeMaTa 3a e-00y4eHHe, JaHHHU 32 aKTHBHOCT Ha CTYACHTUTE B PAMKUTE Ha y4eOHUTE KYPCOBE,
MTOJYYSHU OICHKH M JIp.), KOUTO MOTaT Ja ObJaT eeKTUBHO W3MOJ3BAHU 3a MPEIOCTAaBSHE Ha
rHpOPMAIIUs Ha CTYICHTHUTE 3a HalpeabKa UM B Tiporieca Ha ooyuenue (Sclater et al., 2016; Patwa
et al., 2018). ToBa mo3BoMIsIBa Ha CTYAEHTHTE J]a OCBIIECTBIBAT KOHTPOI HaJl OOYICHHETO CH KaTo
CIIEAAT TEKYLIOTO CH MPEACTaBsSHE B PEalHO BpeMe, IOJIyyaBaT HelPEeKbCHATO 0OpaTHa Bpb3Ka 3a
mporieca Ha OOy4YEeHHE, CPaBHABAT HANpenbka CH C TO3M Ha OCTAHAIUTE CTYIEHTH B Kypca U
CIEAT Jali Pe3yiITaTUTe MM ce NOONIDKAaBaT N0 CPEIHUTE Pe3yNTaTd B Kypca WIM C TE€3W Ha
YCIENIHO MPEeMHHAIN O0yYEeHHETO CTYJICHTH OT MPEIXOTHH TOJUHH, Aa MPEeIIpueMaT MEpKH 3a
nmomo0psiBane Ha pe3yarature (Patwa et al., 2018).

ITomyyaBaneTo Ha TmepcOHAIM3WpaHa W HaBpeMEHHa OOpaTHa BpPB3Ka IMOBHUIIABAT
MOTHBAIHATA HA 00yYaBaHUTE J1a IOCTHTHAT [TOCTABEHUTE YUCOHH LICNU 1 yclieXa Ha 00y4JaBaHHUTE
(Banihashem et al., 2018). OcBeH ToBa, ChbBpEMEHHUTE CHCTEMH MOMarat Ha 00Oy4aBaHUTE Ja Ce
CBBPXKAT C IPYTH, KOHTO C€ COJIBCKBAT C MOJOOHM HPOOJIEMH, WIM KOUTO Ca TOTOBH I3 UM
IIOMOTHAT Ja YCBOAT y4eOHOTO ChIbpkaHUe. HHCTpyMEHTHTE [AaBaT TEpCOHANIN3UPAHU
NPENOPBbKH 32 TO-HATATHIIHK Y4YeOHHM MaTepuaiy, AITCpPHATHBHH YyYCOHW ITBTEKH WU
IpeanoxeHns 3a napTasopcku o0ydenus (Greller, Drachsler, 2012).

O0acTi Ha IPUJIOKEHUE 32 MPENoIaBaATe TN

Ot npyra crpaHa pe3yiaraTute oT LA ca Tone3Hu u 3a MpernogaBaTeNiuTe, KaTo eIHU OT
KJIFOYOBUTE MPUIIOKCHUS Ha MHTCIMTCHTHUS aHAIN3 HA JaHHM 32 O0YYCHHETO 3a MPEIoIaBaTelln
(Sclater et al., 2016; Banihashem et al., 2018) ca BB3MOXHOCTHTE 3a MpOCIEIsBaHE Ha
MIOCTIKEHHUATA Ha 00y4aBaHHTE, ICHHOCTHTE W aKTUBHOCTTAa MM B cpenara 3a e-o0ydeHue. Toa
MTO3BOJISIBA HA MPEToIaBaTeINTe Ja U3CIeIBaT MPUIMHUTE 32 HUCKOTO HUBO Ha aHT@XHPAHOCT Ha
CTYJICHTUTE 10 BpeMe Ha €-00y4YCHHETO, Ja OTKpUBAT (HaKTOPH, OKa3BaIlld BIHSIHUAE BBHPXY
pabotata Ha cTyneHTUTe W €(EeKTUBHH CTpaTerud 3a MoJAIOoMaraHe Ha CTYICHTHTE, KOUTO He
MIOCTHTAT 3a0BOJIMTEITHN pe3yiaTaT. Ha 0a3ara Ha JaHHUTE HperoJaBaTeNIuTe MOTaT Ja H3TrPaasT
MOJeNl Ha ychemHo mnoBeaeHne Ha oOyuaBanute (Long, Siemens, 2011), koiito ga BkIouBa
9YecToTaTa Ha M3MOJ3BaHE Ha cpefaTa 3a e-00ydeHHe, YeCTOTaTa Ha JOCTBII A0 ITyOIMKanuuTe B
JUCKYCHHTE W JIp. M Upe3 HeTo Ja HachbpyaBaT oOydaBaHWTE A MPOSBSIBAT MO-TOJSIMAa aKTHBHOCT
o BpeMe Ha OOy4YeHHETO 3a MocTuraHe Ha mo-Bucokm pesynratu (Laet, Foster, 2018) mnmm ma
UACHTU(DUIUPAT CTYICHTHTE, KOUTO CE OTKIOHSIBAT OT TO3H MOJIEI.

AHaM3UTEe Ha JaHHUTE 32 JEHHOCTUTE Ha OOydYaBaHWUTE W MOCTUTHATHTE PE3YJITAaTH B
peajHO BpeMe IMO3BOJIIBAT HA MpENOJaBaTeNIUTE Ja MpeJiaraT CBOCBPEMCHHA IOJKpena Ha
CTYJICHTH KaTO MpeIIprueMaT MEpKH), 3a J1a IPEAOTBPATAT CIa0UTe pe3yaTaTH Ha CTYACHTHTE, Jia
UM TIOMOTHAT Ja MOAOOPAT CBOUTE PE3YITaTH W YCICIIHO Ja IMPHKIIYAT OOYyYCHHETO II0
mucuuruinHara (Sclater et al., 2016; Laet, Foster, 2018). Uuctpymenture 3a MA]l naBar Ha
MPEIOAaBaTeIUTEe PAaHHU HHAUKAIMK, Ye 00ydYaBaHHTE ca HM3MPABEHH MNpeN 3aTPYAHCHHUS, BKIL
Yype3 W3MpallaHe Ha aBTOMATHU3WpaHU CUTHaTW. [10 TO3W HAYMH MperoJaBaTeWTe IMONydaBaT
HaBpeMeHHA MH(OpMaLKs 3a IponycKuTe B 3HaHUATa Ha oOyuyaBanute (Greller, Drachsler, 2012).
IMomobHa wHDoOpMams MoXke Ja MOMOTHE Ha TpenojaBareliuTe Ja ce (POKycHpaT BBPXY
B3aUMOJICHCTBHETO CH ¢ o0y4yaeMHTe, Ja MACHTU(GHLIUPAT CTYyICHTHTE, KOUTO Ca M3JIOKCHU Ha
PHCK H ce HYXIasT oT JonmbiHuTeNHa monkpena (Long, Siemens, 2011; Sclater et al., 2016).

Huctpymentute 3a MAJl mo3BossiBaT Ha MpenoJiaBaTeIuTe 1a aHalIu3upar padoTara Ha
BCEKH CTYJCHT, 3a Ia OCHTYpST Obp3a W e(eKTHBHA oOpaTHa Bpb3Ka HA CTYICHTHTE OTHOCHO
TEXHHUSA Hapeabk M akTHBHOCT B Kypca (Avella et al., 2016; Banihashem et al., 2018). ITo To3u
HAYMH TIPETo/IaBaTelIUTe MOTaT Ja BOJAT MO-HH(OPMHPAHU Pa3TOBOPH ChC CTYIEHTH C HHCKa
aKTUBHOCTH B Kypca W Jla OKa3BaT MMO-rojisiMa Mmojakpena Ha odyyaBanute (Sclater et al., 2016).

OT npyra cTpaHa W3MOJI3BAHETO HAa MHCTPYMEHTH 32 aHATN3 HA JAHHU 32 O0YYCHHETO
IM03BOJISIBA Ha TPENOAaBaTEINTe Ja rnepcoHanu3upar odyuenuero (Avella et al., 2016; Sclater et
al., 2016; Banihashem et al., 2018; Laet, Foster, 2018; Sgby, 2014; Dinu et al., 2017). TTo To3u
HauMH HWHCTpyMeHTHTe 32 MAJ] mompuHacsaT 3a TpaHchopMupaHe Ha 00pa30BaHHETO OT
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CTaH/apTHA CUCTEMa, KOSITO € ,,yHHBEpCAJIHa 32 BCHUKK B I'bBKABa CHCTEMa, KOSATO [1a OTrOBapsI
Ha aKaJIeMUYHUTE HY)XAW M WHTEpecH Ha o0yJaBaHWTE, Pa3BUBA KPUTHYHO MHUCIICHE, HAaChpUaBa
B3aUMOJICHCTBHUETO Ype3 CHTPYAHUYSCTBO M Ch3AaBAHETO HA TBOpYECKa cpena 3a 00ydyaBaHHTE, B
KOSITO 1a pa3BUBAT CBOMTE YMEHUS U CIOCOOHOCTH BBB BE3MOXHO Hali-BHCOKA CTETICH.

CpOpaHHUTe JaHHH OT aKTUBHOCTTA Ha CTYICHTHTE 110 BpeMe Ha MPOBEKJAHOTO 00yICHHE
TIO3BOJIBAT HA TIPETIOIABATEIINTE J]a IOCTABAT MO-00EKTHBHH OIICHKH Ha 00y4aBaHUTE M CIIOMArat
3a IpeoJIoNIsIBaHe Ha TPYJHOCTHU IpH odopmMsHe Ha oueHkuTe (Banihashem et al., 2018).

EnHo oT Hali-roneMuTe IpeJuMcTBa Ha MHCTpyMeHTuTe 3a MIA]l € Bb3MOXKXHOCTTA TE Aa
OBIaT M3MON3BAaHM KATO CPEACTBA 32 OCHIYpsSBaHE W MOAOOpsSBaHE Ha Ka4yecTBOTO Ha e-
oboyusennero (Dinu et al., 2017), yueOHuTe KypcoBe M amrutanHu y4eOHH pecypcu (Long,
Siemens, 2011; Sclater et al., 2016; Seby, 2014) u MeToauTe Ha npenonaBane (Banihashem et al.,
2018; Sclater et al., 2016). Ha 6a3aTta Ha cbOpaHNTe JaHHN MOXeE ce aHATM3Hpa eheKTUBHOCTTA Ha
pa3MYHHUTE aCHEeKTH Ha ydeOHaTa Iporpama, 3a Jia Ce OCHUTYPH BB3MOXKHOCT 3a IPOMEHH IO
BpeMe Ha MPOBEXIAHOTO OOyYeHHE M TaKMBa, KONTO MOTaT Ja OBJaT OT moi3a 3a ObJaemure
rpynu obyuaBanu (Sclater, 2017; Avella et al.,, 2016). Taka Hampumep, aKo pPE3yJTATUTE OT
aHaNM3a Ha JaHHUTE IOKa3BaT, 4e OOyduaBaHUTE HE ca M3YYMJIM KIFOUOBM YacTH OT Y4eOHOTO
CBIBPXKaHUE, MPEMNOAABATEISAT MOXKE J1a C€ OIUTA A3 OTKPHE IPHYMHUTE 32 TOBA.

OdbJ1acTi HA PUJIOKEHHE 32 PHKOBOJACTBO HA BY

NuctpymenTture 3a MAJ] ca B3MOKEH HaYMH 3a OCHTYpsSBaHE Ha Ka4eCTBO M MOJ00peHa
e(eKTUBHOCT, KOETO € OT PEIIaBaIlo 3HAYCHHE 32 MHOTO HHCTUTYIIMH BBB BHCIIETO 0Opa30BaHUE
(Greller, Drachsler, 2012). Upe3 u3mon3BaHe Ha WHCTPYMEHTHUTE MoOrarT na ObIaT ChOpaHu
JIOKa3aTeNICTBA B MOAKpeNa Ha B3eMaHe Ha MHGOPMHpaHU peuieHus (OCHOBAaHM Ha JaHHHU) Ha
BCSAKO HUBO B oOpasoBatennata wHcTuTynus (Long, Siemens, 2011; Patwa et al., 2018;
Banihashem et al., 2018). [lopaau ToBa 3aMHTEpECOBaHU OT pPeE3yNTATUTE, MPEICTABEHH Ype3
nHcTpyMeHTH 3a MAJl ca u ppkoBoaHuTe opranu Ha BY. HucTpymentuTe 3a aHamus
3a7bp1009aBaT OCBEJOMEHOCTTa HAa HMHCTUTYIHMHUTE 3a BHCIIE OOpa30BaHHME IO OTHOIICHHE Ha
ycIieBaeMocCTTa Ha 00y9aBaHUTE M MM IO3BOJISIBAT Jia MPOCIIEASBAT TCHICHIMHUTE B O0YUCHHUETO B
CIICLHATHOCTH, KypCOBE M YYeOHH IUCUHUIUIMHH. PBKOBOJHHTE OpPraHM HMaM HOCTBI JI0
0000mIeHN TaHHU 32 00yYEeHHeTO Ha CTYICHTHTE BBB BCHUKH yueOHU Kypcose (Ifenthaler, 2016),
KOUTO MOTaT Ja OBbJaT aHAIM3UpPaHU C el MOoAOoOpsABaHE Ha KadyecTBOTO HAa OOpa30BaHUETO U
TIOJIKperaTa Ha CTyACeHTHTe. Te3u TaHHM MO3BOJIABAT HA PHKOBOJICTBOTO JIa CIEAN HANpeqbKa Ha
CTYyIICHTUTE W A3 HACHTH(UIMPA CTYJCHTH, KOUTO HE MOCTHUIrAT 3a[JOBOJUTEIHU PE3YJITATH IO
BpeMe Ha 00YYEHHETO U MMa PHCK Ja MpekbcHat obyuenueTo cu (Sclater et al., 2016; Banihashem
et al., 2018). ITo TO3u HA4YMH PBHKOBOJCTBOTO MOXKE Ja WUACHTU(UIUPA NPUYUHHUTE 32 HUCKHUTE
pe3ynTaTé M Ia mpeAnprueMe MEepKH 3a perlaBaHe Ha MpoOIeMHTe Ha BB3MOXKHO Haif-paHEH eTar ¢
LN YCIEIHOTO IPHUKIOYBAaHEe Ha OOYYEHHETO M HaMalsiBaHEe Ha MPOLCHTa Ha OTKAa3aJHTe Ce
crynentu (Long, Siemens, 2011; Sclater et al., 2016).

PesynratuTe OT €XETOAHUTE aHAJIM3U MO3BOJSIBAT HA PHKOBOJCTBOTO Ja OIPEICIH AAIN
MIPEATIPUETUTE MEPKH 3a 3abpiKaHe Ha CTYACHTHTE ca eheKTUBHH 1 ycToiunsH (Seby, 2014). ITo
TO3W HA4YMH UHCTpyMeHTHTe 3a WAJl HocAT (uHAHCOBM TMON3M HA YHUBEpPCHTETAa U
OJIaronpuATCTBAT 3a TOBHIIABAHE Ha TEXHUS NMHJUK M YIOBIETBOPEHOCT Ha cTyneHTHTE (Sclater,
2017).

JoctesT 10 0000IICHNE JaHHM 3a yCIEeBaeMOCTTa Ha CTYACHTHUTE M CpeicTBara 3a
aHaJIK3 MO3BOJIIBAT HA PHKOBOJHHUTE OPraHH Ja CPaBHABAT CPEIHMS yCHEX Ha CTYICHTHTE IPH
3aBbpIIBaHE Ha BCSKA akKaJeMUyHa YydeOHa TrojwHa. PesyiraTute IaBaT BB3MOXHOCT Ha
PBKOBOACTBOTO J1a CTUMYJIHpa 00y4aBaHHUTE J]a MOCTHIAT TI0-BUCOKH PE3YINITATH, ]a IPOTHO3HMpA U
moio0psiBa CTENICHTa Ha 3aBbpIIBaHe Ha oOydaBaHuTe (Banihashem et al., 2018; Sclater et al.,
2016).

WucTpymMeHTHTE 3a aHaIM3 [oMaraT Ha 00pa3oBaTeNHUTE WHCTHTYIMH /1A
UACHTU(HULIUPAT KYPCOBE M CICHUATHOCTH, KOUTO IO-TSCHO Ja CHOTBETCTBAT HAa HYXIHTE U
IIPeANIOYNTaHUATA Ha oOydaBaHuTe cTyneHTH (Avella et al., 2016) u 1a ynpasnsBaTt 3anHCBaHETO
Ha HOBOIPUETH CTyIeHTH. Upe3 HM3ciefBaHEe HA TCHICHIMUTE IPU 3alMCBaHE HAa CTYJICHTHTE U
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HHTEPECUTE UM B Pa3IMYHU TUCUHUIUIMHH, WHCTHUTYLUHTE MOraT Ja HacouaT pecypcu (Long,
Siemens, 2011; Patwa et al., 2018) xbM TporpamMu, KOUTO MPEACTABISIBAT HAN-TOISIM UHTEPEC 3a
o0y4aBaHHUTE.

UsnonsBanero Ha mHCcTpyMeHTH 3a MAJl e mone3Ho Mpu OIeHKa Ha KayecTBOTO Ha
YHUBEPCHUTETCKO HUBO. VIHCTpYMEHTHUTE 32 aHAJIU3 HA JaHHM [OMaraT Ha PbKOBOJHHUTE OPraHu Jia
oreHsAT paborara Ha mpenomaBatenure (Long, Siemens, 2011), BKI. MeTOANTE 3a OICHSBaHE U
rpejocraBeHara oopatHa Bpb3ka (Sclater et al., 2016) u npu HEOOXOIUMOCT J1a B3eMaT MEPKH 3a
mofoOpsBaHe HAa KadyeCTBOTO Ha OOYYEHHETO W aKTyalm3HpaHe Ha ydeOHWTE IIpOrpaMu
(Banihashem et al.,2018). MucTpymMeHTHTE MoraTr na ObJaT HM3MOJ3BaHU 3a MOJMOOpsSBaHE Ha
mondopa Ha MPEMoNABATEICKHsS ChCTaB, HaMallsiBaHe Ha pa3XoAWTe, NOAOOpsSBaHE Ha
epeKTHBHOCTTa M  IOCTHTaHE  HA  CTPAaTeTMYECKUTE  I[EeNW  Ha  HHCTHTYLHATA
(Giacumo,Bremen,2016).

O0aacTH HA NPUJIOKEHHE 32 BHHIIHU eKCIepTH

3auHTEepecoBaHU OT pe3ynTaTure oT LA ca 1 3aMHTepecOBaHU CTPaHH, KOUTO ca BHHIIHU
3a uHcTuUTyuusta. CpOupaHero Ha Ooratu HabOpH OT JaHHM OT BCHYKM OOpa30oBaTElIHU
WHCTUTYIIUH B AbpKaHaTa TO3BOJISIBA U3BBPIIBAHE HA aHANM3Y HA MEKIYHHCTUTYIIMOHATHO HHBO
W OocUrypsiBa IeHHa HH(poOpMalms 3a oOpa3oBaTelHATa IOJHMTHKA. Pesynratute OoT monoOHM
aHaJM3 ce W3MOJ3BaT 32 MOJOOpsSBaHE HA MOTOKA OT 3HAHUS B OPraHU3aIMsTa, U3BBPIIBAHE HA
CpaBHEHHE C pe3yJTaTH Ha NPYyrd oOpa3oBaTeIHW WHCTUTYIIUHM, WHPOPMHPAHU PEUICHUS dpe3
BHUKBaHE BbB (PaKTOpUTE, OKA3BaIlIX BIUSHUE BHPXY MOCTIDKEHHATA IO BPpeMe Ha O0YYEHUETO U
o-100p0o pasNpeeicHHe Ha PECypCHTe B pe3yNTaT Ha TOYHA M aKTyalHa HHGpOpMAIms 3a
neitHoctuTe B opranmsanusra (Long, Siemens, 2011). CtenennuTe Ha 3aBBbPIIBaHE Ha CTYJEHTHTE
HMaT IPSKO BB3ACHCTBUE BHPXY KIIAcalisiTa Ha YHUBEPCUTCTUTE U CIICIOBATEIHO NPEACTABIISBAT
AMIEPATUBHO HM3MEpPBaHE HAa WHCTUTYIHOHATHOTO MpEACTaBsHE M ycHexa Ha oOydJaBaHHTE
(Oztekin, 2016). CtenmeHnTe Ha 3aBBpINBaHE Ha BHCIINTE y4YeOHHM 3aBEICHHS CBHIIO Ca MOX
CTPUKTHO HAONIOJEHHE OT MOJUTUIM, KOWTO KOHTPONUPAT W Pa3MpeleNsiT CpeacTBa 3a
o0Opa3oBaHHe, OT POJUTEINTE W KaHIUIAT-CTYACHTUTE, KOUTO MpaBsT m3bopa Ha BY BB3 ocHOBa
HAa JI0Ka3aTesIcTBa 3a Ka4yeCTBOTO U penmyTauusaTa Ha unctutyuuure (Oztekin, 2016).

3aka09eHNE

[IpencTaBeHUAT B cTaTUsATa aHAIHM3 € 4YacT OT HAy4YHO W3CIICIBaHE, OCHOBHATA LeNl Ha
KOETO € Ja ce NpemIoXkaT, M3cienBaT M ampoOupar aBTOMaTH3WpaHu cpeactBa 3a MAJ] 3a
moJ00psiBaHe Ha pe3yNTaTHTe OT 00YUYEHHETO BBB BHCIIETO 0Opa3oBaHue. PaboTara e moxkpeneHa
oT poekT MY 19-OTD-001 , JIHTenureHTeH aHaIU3 HA JaHHH 33 IOJ0OpsBaHE HAa PE3yATaTUTE OT
obygenunero”, kbM ®HU Ha ITY , Ilancuit Xunenmapcku'.
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BEST PRACTICES FOR APPLICATION OF LEARNING ANALYTICS
TOOLS TO IMPROVE THE LEARNING OUTCOME
Rositsa Doneva, Silvia Gaftandzhieva, Stanislava Bandeva
University of Plovdiv “Paisii Hilendarski”

Abstract: In recent years, there is a growing interest in learning analytics tools and their impact on
student success. As a result, many higher education institutions have been deploying Learning
Analytics (LA) tools. Although the research in the field is still at a relatively early stage of
development, there are a number of good practices in the literature for implementing LA tools.
These practices show how innovative universities are finding solutions to improve learning
outcomes, retaining students and improve the quality of training. The paper aims to present the
best practices of higher education institutions for implementing LA tools to improve learning
outcomes.

Keywords: Learning Analytics, Best Practices, Learning Outcomes, Software Tools

BobBenenue

B mocnegHuTe TOAWHM HapacTBa WHTEPECHT KbM NPHIOKEHHETO HA WHTEIUTCHTHUST
aHaM3 Ha JaHHW B OOYYEHHETO, B pe3yiTaT Ha KOETO MHOIO YHHBEPCHUTETH 3alouyBaT Ja
BHeZpsiBaT copTyepHH CpecTBa 3a aHAM3 Ha JaHHU. Bropeku, ue nzcieaBaHusiTa B 006JacTTa Bce
OIllc Ca B CPAaBHHUTEIHO PAaHEH €Tall B JIMTEpaTypara Ce CpellaT peauiia JOOpH MPAKTHKH 32
MpUJIOKEHHE Ha CPEACTBA 3a MHTENUTeHTeH aHanu3 Ha naHHu (MAJl), KoMTO moka3BaT KOJIKO
MHOBAaTHBHH Ca YHUBEPCUTETHTE INPH THPCCHE Ha pEIICHHs 3a TMOJ00psBaHE Ha pPE3yJTaTH OT
o0yueHHneTo, 3agbpkaHe Ha CTYJCHTUTE W IOBHIIABAHE HA KA4eCTBOTO Ha OOy4YEHHETO.
Uuctpymentute 3a MAJl mo3BonsiBAaT Ha YHUBEPCUTETHTE Ja TMPOCIEASBAT aHTAKUPAHOCTTA,
MIOCTH)KEHHATA U HalpeIbKa Ha CTyIEHTUTE U U3IPAIlaT CUTHAIM 38 NOTEHLIUAIHN Mpo0ieMu Ha
TIPEeToaBaTel 3a CTY/ICHTH, KOUTO Ca U3JI0KEHH Ha PUCK OT OTIIaJ[aHe.

Tasu cratus mnpeacraBs JOOOpWM NPAKTUKM HAa YHHUBEPCUTETH 3a MPUWIOKEHHE Ha
codryepHu cpezctia 3a MAJ] 3a momoOpsiBaHe Ha pe3yNTaTH OT 00YUICHHETO.

Jo0pu npakTHKHU

Enno ot Haii-uecTo cpemaHuTe NpWIOKEHHS Ha HHCTpymeHTtutre 3a HMAJl e
WACHTU(QULIMpPAaHE Ha CTYACHTH, KOMTO Ca W3JI0KEHH Ha PHUCK U CIpaBsHe ¢ MpoOJIeMu CbC
3a/IbpKaHe Ha CTYJCHTHTE.

B New York Institute of Technology (Sclater et al.,2016) npu npoektupane Ha Mojena
3a WICHTU(QUIMPAHE HA CTYJCHTH B PUCK Ca W3BJICUCHH JIAHHW 32 OOYUYCHHETO Ha CTYICHTHUTE,
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M3BBPUICHU ca HEOOXOJUMHUTE aHAU3U U PE3YNTAThT € MPEJCTaBeH B MOJIE3CH 32 KOHCYJITAHTCKUS
nepcoHan GopmMar, Karo 3a o0ydeHHe Ha MoJelia ca M3IOJI3BAHM W JJaHHU 33 OWBIIH CTYICHTH.
OcHoBHHTE PUCKOBU (DAaKTOPU B MOJIENIa BKIIOYBAT OLICHKH, YBEPEHOCT Ha CTYJACHTa MpU H300pa
Ha OCHOBEH IpeIMeT U JaHHU 3a 3aIUlaliaHe Ha CeMECTPHATHH TaKCH.

MonensT Ha cuctemara Ha University of Derby (Sclater,2014) Bkirousa 29 uHankaTopa
3a MpOoCIeIBaHe Ha aHTAXHUPAHOCTTA HAa CTYACHTHUTE, BKI. ITOCEMAeMOCT M aKTHBHOCT IO BpeMe
Ha ypolM M CEMUHapH, OLEHKH, IOCTBII J0 PECypcH BbB BUpTyaJHaTa y4yeOHa cpezda, Ip.
aHTXUMCHTH (HaIp. TPWKHU 3a Jemna, pabdora). MHCTpyMeHTHTEe 32 MAJl maBaT BB3MOXKHOCT 3a
UACHTU(HUIUpPAaHE Ha 3BCHA, B KOUTO HMMa MPOOJIEMH CBC CTYJCHTUTE M TaKHWBa, B KOUTO
CTyJIICHTUTE HMAaT BHUCOKH TIOCTIDKCHHS (C IeJN pas3lpocTpaHsBaHE Ha IOOPH TPAaKTHKH).
H3non3BaHeTo Ha MHCTPYMEHTA J0Ka3Ba KOpeJalMsTa MEXAYy YBEAOMIICHHMATA 3a IPUCHCTBHE,
3aIBPXKAHETO W ITOCTUTHATHTE pe3ynraTtd. HampaBeHnTe MPOMEHM B pe3ynTaT Ha aHaIHW3a BOASAT
JI0 TTIOI00psIBaHE Ha MOCTHKECHHATA Ha CTYIICHTHTE.

Oxa3BaHETO HAa HAaBPEMEHHA MOJKpeNna Ha CTYICHTH, KOMTO CpemiaT TPYAHOCTH €
OCHOBHUST JBUTaTeN 3a BHeApsBaHe Ha mHCTpyMeHTH 3a MAJ[ B University of New England.
IIpenn BHexmpsBaHETO My IEPCOHANIBT HE pas3lojiara C HABPEMEHHH U CHCTEMaTHIHU
JIOKa3aTeNCTBa, 3a Jja NPEeLeHn Kora TpsibBa Jla oKake Mojkpena Ha cryaeHtuTe. Ilo Bpeme Ha
TECTBAHUATA HA MHCTPYMEHTA NPOLEHTHT HA NPEKbCHAIU CTYAEHTH € HamaieH oT 18% Ha 12%
(Davis,2015).

Cpen mocraBeHHTE IeIH NMpU pa3pabOTBaHE HAa MHCTPYMCHTA 3a AHAIN3 HA JaHHU B
Marist College (Sclater et al.,2016) ca ch3aaBaHe Ha MPOTHO3HH MOJCIH M TPOYYBaHE
e(eKTHBHOCTTA Ha MHTEPBEHIIMUTE ChC CTYJICHTUTE B PUCK. M3Moa3BaHNTe TaHHU BKIIIOUBAT OpOit
Ha rocereHus Ha kypcose B CEO, npouereHr 1 myOJIMKyBaHU TUCKYCHH BBB (hopyM, penaaeHu
3aJa49M U TECTOBE, OIICHKH HA CTyJeHTHTE. Upe3 M3Moa3BaHe HA CH3/1aJlCHUS IPOTHO3EH MOJEI ca
H3TOTBEHH CIHCBHIN CHC CTYISHTH B pUCK. CTyICHTHTE ca pa3[elicHH Ha TPU IPYIH Ha JBE OT
KOHTO € OKa3aHa MOAKpemna. Pe3ynTarture oT MpOBEIEHHUTE eKCICPHUMEHTH IOKa3BaT, ue 6% oT
CTYAEHTHUTE Ha KOUTO € OKa3aHa IOJAKpena ca MOBUILWIN OLlEHKaTa cH, 25,6% OT CTyIEeHTHUTE, Ha
KOHTO HE € OKa3aHa MOJAKpena ca MpeKbcHanu o0ydenuero cu u 14,1% ot cTyaeHTUTE, KOUTO ca
MOy MIOJIKpeTIa ca MpeKbCHAIN 00y4eHHETO CH.

VYuausepcurersT University of Bedfordshire (Sclater,2014) pa3paborBa HHCTpyMeHT 3a
IpociesBaHe Ha AHTAXHUPAHOCTTa HA CTYHEHTH IO BpeMe Ha o0OydeHHeTo, KOMTO maBa
BB3MOKHOCT 32 UASHTHU(UIIPAHE HA MOJIEIUTE HAa aHTAXKUPAHOCT HA CTYACHTUTE U TH MPEICTaBs
B MOAXOAAII (opMaT Ha IperojaBaTenuTe. B yHHBepcuTeTa MMa IDIaH W 3a pa3paboTBaHE Ha
YHHUBEpcUTeTCKa cTparerus 3a Business Intelligence, koATo na BKIIOYBAa Pa3IUYHH BHIOBE
aHaimm3u. VMa nokasarescTBa, 4e ITOCEIICHHETO B YHHBEPCHTETa W B OMONMOTEKara ce ¢
YBEJIUYMIIO OTKAKTO CTYIEHTUTE 3HAAT, Y€ TSIXHOTO MPUCHCTBHUE CE CIEIH.

Rio Salado College (University of UK,2016) BHenpsiBa unctpymenta 3a MA]Jl, 3a na
MIPOTHO3Mpa PUCKOBO MOBEACHUE HA CTYACHTHUTE Ha 0a3aTa Ha (pakTopH 3a AEHHOCTH, KaTo BXOJ B
CHCTeMaTa WM aKTUBHOCT B caifTa. VIHCTpyMEHTBHT IO3BOJIIBA Ha IIPETIOIaBaTeNINTe 1a pa3depaT
0-0bP30 KAKBU Ca HYXXIUTE Ha CTYJCHTHUTE U J]a B3eMaT MEPKH 32 3aAbPKAHETO UM.

Buenpennre B Nottingham Trent University (Foster,2015) mnactpymentn 3a MAJ]
MpeAoCTaBIT MHGOPMAIMA Ha IPENOJaBaTeINTe 32 aKTHMBHOCTTA M HAlpeabka Ha CTYACHTHUTE,
TTO3BOJIBAIIA MM J1a OKaXAaT MOAKpPeNa 3a MOBHUIIaBaHe Ha yCIeXa Ha CTYJCHTHTE U 3aIbPKaHeTO
uM. Pe3ynTature OT HampaBeHO MpoydBaHE MOKa3BaT, ye 27% OT CTyIEHTHUTE CMsTaT, 4ye ca
MIPOMEHWIM MOBEACHUETO CH CJIeA Tperje] Ha TaHHUTE OT HWHCTpyMeHTa. ExHa wact or
CTYACHTHTE 3alo4BaT Ja U3BBPUIBAT JONBIHUTENHH aKaJeMHYHH AEHHOCTH, a JAPYTH ce
ChCTe3aBaT 3a HaW-BHCOK pEe3yNTaT 3a aKTHBHOCT II0 BpeMe Ha oOydeHHeTo. BHempenwte
MHCTPYMEHTH TI03BOJISIBAT B3€MaHE Ha pelleHHs, Oa3upaHu Ha JaHHU. AHAJIU3bT Ha JAHHUTE 3a
CTyIICHTUTE C€ M3IOI3Ba M 3a M3BBpPIIBAaHE HAa IPOTHO3M 3a OTHAJaHe HA CTYACHTH IIpe3
cienBaniara yueOHa roguHa. PesynraTure mokasBar, 4e mo-mMajiko oT 25% OT CTYACHTUTE C HUChK
CpeZieH pe3ynTaT Ha aKTHBHOCT ca yBEIWYMIN yCIexa CH OT IIbpBaTa A0 BTOpaTa FOAMHA, JOKATO
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Hax 90% OT cTymeHTHTe ¢ 10OpH MK BHCOKH CPETHM Pe3yITaTH 3a aKTUBHOCT ca MOCTUTHAIH MO-
BHCOKH PE3yJITATH.

Grinnell College (Stiles & Wilcox,2016) cbueraBa wuHcTpyMeHTH 3a HAJl ¢
MHTEJIIUTCHTHH MPEXXH, 32 J1a YBEINYH 3aJbPXKAaHETO U MPOIEHTa Ha 3aBBPIIMIN CTyAeHTH. Porst
3a ycrexa Ha CTYAEHTUTE UrpasT Pa3sIMyHU COLHAIHU U ICUXOJIOrn4eckd (pakTOpH, KOUTO MOTaT
na OBIAT CBBP3aHM C JAHHHTE 3a yUCHE 3a M3UHCIABAaHE HAa BEPOSTHOCTTA 32 YCIIEX Ha BCEKH
CTy/IEHT.

B Strayer University ocbliecTBIBaHETO Ha KOHTAKT ChC CTYJEHTH, KOUTO Ca M3JI0KEHU
Ha PUCK BOaU 10 5% yBeluueHHe Ha MocemaeMocTra, 12% yBenuueHne Ha mpeMUHaBaHeTo U 8%
HaMaJsIBaHE Ha OTIAJaHETO - B CPaBHEHHE C KOHTPOJIHA TPYyTIa, Ha KOSATO HE € OKa3aHa MOAKperna
(Civitas Learning,2016).

B Youngstown State University Tpu ronunu ciez BHepsiBaHe Ha HUHCTpyMeHTH 3a AT
MPOLICHTHT Ha 3aBBPIIMIN CTYACHTH ce yBenmdasa ot 81,1% Ha 86,8% (Hobson2016).

B University of South Australia 730 cTyaenTH OT pasauuHd KypcoBe ca
WACHTUQULIUPAHN KaTO M3J0KEeHH Ha puck. OT 549, ¢ KOUTO € OChILECTBEH KOHTakT, 66% ca
IpEeMHHAIN Che cpenHa oneHka 4,29. 52% oT cTyJaeHTHTe, Ha KOMTO He € OKa3aHa IOJAKpemna ca
3aBBPIIWIN Kypca ChC cpeHa oneHka 3,14 (Siemens et al.,2013).

Wuctpymenture 3a MAJl Hamupar IIUPOKU IPUIOKEHUE U 3a IpOCIE[siBaHE Ha
yCIeBaeMOCTTa M IPOTHO3MpaHe Ha ycnexa Ba cryineHtute. B California State University
(Whitmer,2012) 3a mpeacka3BaHe Ha ycleXa Ha CTYAEHTUTE CE U3IOJI3BAaT MHOXKECTBO
Jemorpad)cku TIpOMEHJIMBH, JaHHM OT cpepara 3a e-oOyuenume (CEO) m or cryzmeHTckaTa
uHpopmaronHa cucteMa. Ilo Bpeme Ha HpoBeXJaHE HAa E€KCHEPHMEHTH € YCTaHOBEHO €, ue
nsnomspaHero Ha CEO nma 25% mHo-HUCKO BIUSIHME BBPXY KpaiHaTa OLEHKA Ha CTYICHTUTE B
PHCK, B CpaBHEHHE C BIHSHHETO, KOETO OKa3Ba BBPXY OILCHKHTE Ha CTyJICHTHTE, KOHTO HE ca
M3JI0KEHU Ha PHCK OT MIPEKbhCBaHE Ha 00yYECHUETO.

Cucremarta 3a A/l Ha Purdue University (Sclater et al.,2016) ouensiBa ycrneBaemMocTTa
Ha CTyAeHTHTe Ha 6a3ara Ha oueHkure u aktuBHocTTa UM B CEO. Pesynrarure ot anpobanusra
Ha CHCTEeMaTa B 4acT OT KypCOBETe IOKa3BarT, 4e MPOLEHTHT HA CTYAEHTUTE, KOUTO ca MOTyUUIN
oueHku B u C e no-roisiM oT T03u Ha cTyleHTuTe ¢ Kpaiinu onienku D u F. B eaun ot kypcosere
M3I0JI3BaHETO Ha cHCTeMara e JoBeno 10 10% ysennuaBaHe Ha omeHKHTE A U B B cpaBHEHHE
OIICHKHTE HA CTYJCHTHTE OT IIPEIXOIHATa TOAMHA, II0 BpeMe Ha KOSITO CHCTEMaTa He €
U3M0JI3BaHa. B eqUH OT KypcoBeTe B HayaloTO Ha TecTBaHe Ha cucrteMmara 20.25% cTyneHTH ca
U3JI0KEHU Ha BUCOK pucK. Jlo kpas Ha kypca camo 10,6% ca BbB BUCOKOpPHCKOBaTa rpymna, a 69%
OT CTYAEHTUTE OT CPEIHO PUCKOBA Ipymna ca MPEeMUHANIN KbM IpynaTa Ha CTYICHTHTE C HHCBK
puck. Pesynrarure oT rnpoBeneHO NMpoydYBaHe Cpell CTyACHTUTE MoKa3Bart, 4ye 89% ot cTyaeHTuTe
CUMTAT 3a MONE3HO Jja UMaT JOCTBII 10 JaHHH 3a Halpeabka CU MO BpeMe Ha oOyueHuero, a 74%
CTIO/ICJIAT, Y€ M3MOI3BAHETO Ha CHCTEMATa € TIOBHIIMIO MOTHBAIHATA UM.

B University of East London (Sclater,2014) unctpymenture 3a MAJ] ce uznons3sar 3a
M3Cle/[BaHEe HA HAYMHA, 10 KOWTO y9aT CTYACHTHUTE M CHUETaBaT PA3NIMYHM ACHHOCTH, KaTo
paboTa, ydeHe M OTIJIEXJIaHE 3a Jella. YHHUBEPCUTETHT BBbBEXKIA aBTOMATH3HMpaHAa CHUCTEMa 3a
TIOCETIaeMOCT, CTYACHTHTE MOTy4aBaT MPEayNPEkKICHNST U Ce OTCTPAHIABAT OT O0YYEHHETO aKo He
HoA0OpAT MOCEeIaeMocTTa CHU. Pe3ynTraTure oT MpoBeAEHHTE €KCHEePUMEHTH MOKa3BaT, ue MMa
Kopenmanmusi MeXAy IOCEeIIaeMOCTTa W YCIIeBaeMOCTTa HAa CTYACHTHTE B MOIYJIHTE - aKo
CTYACHTHTE ca HaJ Ipara 1na nocemaemoct (Hag 75%), Te ce cnpassat noope. Crnes BHeApsBaHE HA
CHCTeMaTa IIOCEIIacMOCTTa Ha CTYACHTHTE C€ IOBHIIaBa M FMa H3BECTHO ITOBHINIABaHE Ha
yCIIEBAEMOCTTA UM.

B University of Maryland Baltimore County (Sclater et al.,2016) uHcTpyMeHTHTE 32
HAJ] ce u3non3satr 3a uaeHTH(GUIMpaHe Ha e)EKTHBHA CTPATETHs 32 NPENOoAaBaHE C M3IMOJI3BaHE
Ha CEO. MHCTpyMEHTBT 1aBa Bb3MOKHOCT Ha CTYACHTHUTE J1a cpaBHABAT AekiHocTTa cu B CEO B
u30paH Kypc ¢ Ta3u Ha OCTaHAIMTE CTYAEHTU B Kypca M C Ta3U Ha CTYICHTH, KOMTO MOJTydaBaT
CBIINTE, TO-BUCOKU WM TO-HUCKK OIeHKH. CTyIeHTHTe, KOWTO IOMy4aBaT oueHku D wmmm F,
usnomBar CEO ¢ okono 40% mno-manko ot te3u ¢ C WM TO-BUCOKHM OIICHKH. HampaBeHUST
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aHaJM3 MOKa3Ba, ye MoA00psIBaHeTO Ha Kypca upe3 epeKTHBHO NMpHiaraHe Ha HHCTPYMEHTa MOKe
Jla JIoBele M0 IMo-mo0pM pes3yiaTaTH Ha CTyAEHTUTE HE CaMO B KOHKPETHHS Kypc, HO M B
CIIeIBaLIITE KypCOBE.

University of Edinburgh (University of UK,2016) mnon3Ba nHcTpyMenTute 3a MA/] 3a
OCUTYpsIBaHE Ha IO-700pa oOpaTHa Bpb3Ka Ha CTYJEHTUTE, WACHTHU(UIUpaHE HAa MpodiaeMu ¢
yueOHOTO CHIBbpKaHME, 3a MOJ00psBaHe HAa HAYWHHUTE 3a TPEJOCTAaBSHE HAa HWHGpOpPManus Ha
CTYAEHTHTE U TIOATIOMaraHe Ha MOHMTOPHHIA Ha IIOCEIaeMOCTTa Ha cTyJeHTH. [IpenonaBarenure
IpOCIIeAsBaT HAlpeAbKa HAa CTYJCHTHTE CIPSIMO IIOCTABEHHTE B y4eOHMS IUIAH IETH W B3eMaT
pELIeHNS 32 BCEKH CTYACHT. AKO ITOCEIIaeMOCTTa Ha HAKOM CTYAEHT € HUCKA WU € U3ITyCHAT CPOK
3a TIpelaBaHe Ha 33aHKe, CHCTeMaTa M3Ipallia IMEHIIH 10 CTYICHTa W/HIH POJUTEIIUTE My.

Wznon3BaHeTo Ha MHCTpyMeHTH 3a MAJl mo3BojsiBa Ha MHCTUTYLMATA Ja OKa3Ba IO-
TOJIIMO BB3/JICHCTBHE BBPXY O0OYUYEHHETO, IPEIIOIaBaHEeTO U MOJKpeTIaTa Ha CTyJCHTHTE.

B Open Universities Australia (Sclater et al.,2016) e BHeapen uHCTpyMeHT 3a A/,
KOWTO IIOMara Ha CTyAEHTHUTE Ja u30epaT NOAXOAAIT MOAYT 3a o0ydeHue. Mojenure KOMOMHUPAT
YUCIOBU M KAaueCTBEHU JAaHHH, 3a J1a Ch31aJaT MO-IbJHA KapTHHA 3a O0YYEHUETO Ha CTyIEeHTa.
CemaHTHYHO OOraTWTE JaHHH OT JUCKYCHOHHUTE (JOPYMH M OTTOBOPHTE HA OTBOPEHH BBIIPOCH
MO3BOJIABAT 10-100p0 pa3dupaHe Ha 3HAHUATA U IIOTPEOHOCTHTE Ha 00y9IaeMHUTE.

Charles Darwin University (West et al.,2018) m3mom3Ba macTpymentH 3a MAJ] 3a
MOJAKpeNa Ha CTYACHTHUTE, IOBHINaBaHE Ha Ka4eCTBOTO HA OOYYCHHETO, IIPEHOJAaBaHETO H
3agppxKaHeTo. ['eHepupaHWUTEe OT MHCTPYMEHTa OTYETH MPEAOCTaBiAT uHpOpMamus Ha
TperoIaBaTeNIuTe 38 HEOOXOAUMOCT OT epeKTHBHA HAMeCca M IOJIKpena Ha CTYIACHTUTE, KOSTO Ce
1mojaBa 3a OIEHsABaHe Ha TNporpamara. MHCTpYMEHTHT ce HU3MOJd3Ba M 3a UHPOpPMHUpaHE H
[IOJTIOMaraHe Ha akaJleMUYHHUTE PEIICHHs 3a KJIaCUpaHe B CUTyalluy, B KOUTO HAKON CTYZIEHT € Ha
TpaHMIaTa MeXAy J1Be omeHkH. KomOmHammsTa OT OT4YeTa 3a CTyICHTCKAaTa AaKTUBHOCT,
SJICKTPOHHATa Ta0JHIla C OLECHKH W 3allICH Ha pPaHHUTE ,,JIPEAYNPEXICHUS 3a MpPOTPecHs
MIPeAOCTaBs HaJEXK/ICH J0Ka3aTeJICTBEH MaTepHall B MOAKPeNna Ha B3eMaHe Ha IOCIEeJOBaTeIHE U
CIPABEIMBU PELICHUSL.

Manchester Metropolitan University (Sclater,2014) uaBecTupa BbB BHEAPSIBAHETO Ha
nHCTpyMeHTH 32 MA/L, 3a 1a momoOpy pe3ynTaTHTe CH OT BBHIIHO OICHSABAaHE, IIaTGOpMHATE 32
oO0ydyeHne U y4eOHHUTe mporpaMu. PeopraHm3ammsaTa Ha y4eOHHTE HPOTPaMHU H3BBPIICHA CIEH
aHaIN3 Ha JaHHHUTE 32 M3ITBIHEHUETO Ha MPOrpaMHTe HOCH 3HAUMTEITHO MOJI3H Ha YHUBEPCHUTETA -
CTaTUCTHKATA TIOKa3Ba, Y€ MoJOOPEHHsITa B OpraHu3alisITa ca CBbP3aHu ¢ Mo00peHus B 00IIOTO
YAOBJIETBOPEHHE, KOETO ce € yBenuuuyio ¢ 6% mpe3 2012 r. u ¢ omte 3% npe3 2013 1.

B HsIKOM YHMBEPCHUTETH W3IOJ3BAHETO Ha WMHCTPYMEHTH 3a aHAJIM3 Ha JaHHHU € 4acT OT
CTpaTeTUHTE Ha YHUBEPCUTETA.

Paspaborenusar unctpyment 3a AT B Oxford Brookes University (Sclater et al., 2016)
TIO3BOJISIBA TIPOCIIEASIBAaHE HA pe3yiITaTHTe Ha CTyJAeHTHTe. [IpernonaBaTeCKuAT ChCTaB M3II0NI3BA
WHCTPYMEHTa 3a Mperie] Ha MOAYIM W MpOrpaMy, a OaHHUTE BIWSAT BBPXY ISUIOCTHHSA
OllepaTHUBEH IUIAaH Ha yHHUBEpCHUTeTa. VHCTPyMEHTBT IMO3BOJIABA Ja C€ MPETNIeXIAT OIEHKH H
JaHHU 32 Hampeabka. AKaJeMHUYHUTE ChbBeTHHLM H3noisBat Moxyi B CEO 3a mpocnensBaHe Ha
AKTHBHOCTTa M KOMYHUKAIUS C CTyJCHTH. IHCTpyMEHTHT IO3BOJISBA U TIPETJie] Ha OpTQoiia Ha
0akaaBbpPCKH MPOTPaMu.

B Open University (Sclater,2014) ocHOBHUTE LIeNH ca Jia ce pa3Bue ,,aHATUTHYCH HAYUH
Ha MHUCJIEHE™ B MHCTUTYLIUATA, B3€MaHETO Ha PELICHHUs Ja ce OCHOBaBa Ha JIOKAa3aTeNICTBa U J1a ce
MIOBHUIIY YCIIEXBT HA CTyJCHTHTE. EXHO MHTEpecHO pemieHNe e, 9¢ B yHUBEPCUTETa YMHIIJIEHO HE
CBIIOCTABAT B3ETUTE MEPKHU C yclieXa Ha CTyAEHTHTE. AKO HalpUMep CTYICHTUTE He ca MpeJanu
3a7aHie, OYaKBaHOTO MM IIOBEIECHHE CIIeJ HamecaTa MoXe Ja ObJe, 4e Cied TOBa Te IperaBaT
paborara wimu ce obaxkaaT mo TenedoHa Ha CBOs npernonaparen. Cien momoOHM citydan
MIpOIBIDKaBa Jia ce HAOII0aBa TSAXHOTO IOBEICHNE, a He yclexa UM (TIpedroara ce, 4e BpXY
HEero OKa3BaT BIMSHUAE MHOTO MoBeue (GaKkTopH).

VIHTeTMreHTHUAT aHANN3 Ha IaHHU 3a 00Y4EHHETO € 9acT u oT crparterusarta Ha Flinders
University (West et al.,2018). B pavkute Ha mnpoBefeH ekckpemMeHT mpe3 2016 ron.
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MIPETIOIaBaTEICKUAT ChCTaB M3MEpBa aKTUBHOCTTA Ha CTyIeHTUTe ¢ Buaeo pecypcu B CEO,
aHaNMM3Upa JAHHWUTE W TH CPaBHABA C KpaiHMWTE OIEHKH IO TeMH. Pe3ynraruTe mokasBaT, 4e
[IOJlyYeHUTE OLEHKH ca B KOpeNlalus C MperjieJuTe Ha BUAEO pecypcuTe. AKTHBHOCTTa Ha
CTy/ICHTUTE C€ M3MEpBa M C YeCTOTaTa Ha (hM3MUECKUTE MOCEIICHNS M CpaBHEHHE C KpalHHTe
OILICHKU — C HapacTBaHETO Ha MOCEIAeMOCTTa, CE YBEJIMUaBa U KpaifHaTa OLleHKa.

VYcenemHoTo npuiaraHe Ha uHCTpyMeHTHTE 3a MIAJ] e cpen oCHOBHUTE CTpaTerHuecku
uenu Ha University of Adelaide (University of Adelaide) u n3uckBa nmoctosiHHa aHTAKUPAHOCT HA
BCUYKH 3aWHTEPECOBAHU CTPAaHM - OT CTYACHTH 0 PBKOBOIUTENH. J[eHHOCTTAa U ycIIeBaeéMOCTTa
Ha CTYJEHTUTE Ce MpPOCIeAsBaT OT CHUCTeMara, a ChbOpaHUTe JaHHU CIyXaT 3a MOJANOMaraHe u
mono0psBaHe Ha 00YYEHHETO U MPETofaBaHeTo. MIHCTpyMEHTHT MO3BOJIABA Aa OBIAT U3BBPIICHU
aHaim3u 3a kypcoBe B CEO u reHepupaHu OTYETH, KOUTO Aa JajgaT WHpopManus 3a IeHHOCTTa B
kypca. Toif Moe J1a ce M3MOI3Ba OT MPENoaBaTeNIUTe 32 HACHTU(HITPAHE HA CTYACHTH, KOUTO
ca 3aCTpalleHu OT OTNAJaHe UM Ha TaKUBa, KOMTO [TOCTUraT OTIMYHU PE3YJITaTH.

3akaogeHne

[IpencTaBeHUAT B CTAaTHATAa aHAIU3 € YacT OT HAYYHO M3CIICABAHE, OCHOBHATA IEN HA
KOETO € Ja ce MpeIoXkar, M3CielBaT M anmpoOHMpaT aBTOMaTmM3MpaHum cpenctsa 3a MAJ] 3a
mo100psiIBaHe Ha pe3yATaTUTE OT O0YUEHHETO BHB BUCLIETO 0Opa3oBaHHUE.

PaGorara e nogkpenena ot npoekt MY 19-OT®-001 ,,MInTenureHTeH aHanu3 Ha JaHHU
3a ojio0psiBaHe Ha pe3ynaraTure otT o0yueHueto™, kbM @HU Ha [TV , [Taucuii Xunenaapcku®.
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SOFTWARE TOOLS FOR ACADEMIC ANALYTICS
Silvia Gaftandzhieva, Rositsa Doneva, Stanislava Bandeva
University of Plovdiv “Paisii Hilendarski”

Abstract: Learning Analytics plays an important role in the improvement of the global quality and
efficiency of learning and teaching. The wide range of the collected data has led to increased
interest in the analysis of data to support data-driven decision making at all levels of educational
institutions. In this regard, many companies, organizations and higher education institutions
developed software tools that extract data from all systems used at the university and provide the
summarized data in an appropriate format for each stakeholder group. The paper presents some of
the most useful software tools for academic analytics that have been developed and deployed by
higher education institutions.

Keywords: Learning Analytics, Software Tools, Higher Education Institutions

BbBenenue

WnrenurentHusar ananu3 Ha jganHM (MAJ]) 3a oOydeHnmero urpae BaxkHa DO 3a
nogoOpsBaHe Ha Ka4eCTBOTO M e()eKTHBHOCTTA Ha OOyYEHHETO U IpenojaBaHeTo. B HacTosmus
MOMEHT OypHOTO pa3BHTHE Ha JWTHUTAIHUTE TEXHOJOTHH W (akThT, e BY (mourm 6e3
W3KITIOYECHUE), WHTETPHpAaT €-00ydeHHeTO B OOpa3OBaTeNHUS MPOLeC M aBTOMATHU3HPAT
JEHHOCTHTE CH, C M3IIOJI3BaHE Ha ToJIIM Opoil copTyepHH CHCTEMHM, €AHOBPEMEHHO M Haiara, u
CTUMynupa u3cieaBaHuATa B obmactra Ha MMAJl. MHoro opranusanuu u Bucun yunnuma (BY)
3a1ouBar Ja pa3paboTBaT COPTYCpHH MHCTPYMEHTH, KOUTO M3BINYAT JaHHH OT W3IIOI3BAaHH BBHB
BY cucremu u npeocTaBaT 0000IEHUTE JaHHN B OAXOIAI (opMaT 3a BCUUKH 3aWHTEPECOBAHU
crparu. Cucremnte 3a MAJ] mMaT orpoMeH OTEHIMAN M MOTaT Ja IPEUIOKAT IIePCOHATTM3UPAHH
YCIyTH Ha 3aHHTEPECOBAHHUTE CTPAHHU, KOUTO He Omxa OMNM MOCTBHIHHU IO APYr HAYUH - HAIMp.
ISUTOCTEH TIOTJIENl BBPXY WHCTUTYLHATA, yICOHHTE IPOTPaMH, TPETogaBaTeINTe U CTYyACHTHUTE,
BB3MOXKHOCT Ha BY 1a momo0psT kauecTBOTO Ha IPOBEKAAHOTO 0OyUEHHE.

Tasu cratus mpeacTaBs aHAJIWTHYCH 0030p Ha BHEIPEHH W paspaboreHn ot BY
coryepnu cpeacrtsa 3a MA/L.

HHcTpyMeHTH 32 MHTEJIMTeHTEH aHAJU3 HA NpoLeca Ha o0y4ueHue

Cucremara 3a MA/] 3a o0y4eHneTo, paspaboTeHa OT OpraHU3anusTa 3a U(POBH yCIyTH
n pemmenus (Ibaylis, 2016; ) ce cbcTOM OT 5 KOMIOHEHTA: IPIIOKEHHE 3 aHATM3 Ha TAHHH, TabJIo
3a IepCcoHall, CUCTeMa 3a MpeaynpekaAeHNe U HHTEPBEHIHs, TabI0 3a CTYACHTH U CKJIaj 3a JaHHU.
CknambT 3a JaHHU ChOMpa JaHHU OT CTylIeHTckata uHdopmarmonna cuctema (CHC), cpenata 3a
e-o0yuenne (CEO) u Oubnmoreunata cucrema. CucreMara TMO3BOJIsIBA HA CTYJICHTHTE Ja
IIpociesBaT aKTHBHOCTTAa CH 1O BpeMe Ha oOydenme (moctsnm mo CEO, mocemaemoct Ha
yHHBepcuTeTa M OuOIMOTEeKaTta) W Ja S CpaBHIBAT C AKTUBHOCTTa Ha JpPYTd CTYAEHTH,
yCIIEBaEMOCTTa UM, KakTo M Ja m30upar yuyeOHH Momynu Ha 0azaTa Ha JaHHH 3a oOydueHHWe Ha
CTYJEHTH OT MPEIXOJHU TOJUHHU ChC CXOAHA aKTHBHOCT U MOCTIKeHUs. CTyleHTUTe MOolydaBaT
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CHI'HQJIM Ha YCTPOMCTBOTO CH 4pe3 MPUIIOKEHUETO, aKO JaHHUTE 3a TAXHATA aKTUBHOCT ca I0J
mpueMInBO HUBO. CHcTeMara 3a peaynpeskaeHne M HHTePBEHINS M3IIpalia IpeIynpekIeHIs Ha
NPENoJIaBaTe/INTe W CTYACGHTUTE M 32 OCHI'YpsiIBAHE Ha BB3MOXHOCT 32 YIPABICHUE Ha
HMHTEPBEHIMOHHATA ACHHOCT.

Next-Lab (Mamcenko, 2018) ocurypsiBa BB3MOXXHOCTH 3a T[OBHIIaBaHE Ha
OCBEZIOMEHOCTTa Ha MPEIoJaBaTeNMTe 3a AKTHBHOCTTA HA CTYAEHTHTE (JOCTBI 10 Y4eOHH
pecypcH, M3MOJ3BaHE HA TPUJIOKEHHUS W Jp.), MPOCielsBaHe HAa OOy4YEHHUETO U MH(DOPMUPAHO
B3eMaHe Ha pemreHus. CucTemara IpeAOCTaBs Ha CTYJCHTHTE OCHOBHA MH(pOpMAIHMs 3a yIeOHUSI
Ipolec, NPEeropbyYBa ASHHOCTH U PECYPCH 3a CaMOOOYUCHHUE U AaBa HACOKH 3a 3aJa4H, C KOUTO HE
MOTar Jla e CIPaBsT.

Canvas (Adelaide) e ob6nmauHa cucteMa 3a yrpaBJieHHE Ha 00yIEHHETO, KOSITO HMa MOJIYJT
3a MAJl, xo#fTo mpociensBa aKTHBHOCTTAa Ha CTYJCHTHTE M IIPEHNOAaBaTeNIUTe B ydeOHHTE
KypcoBe. MOIyTBT OCHTYpsiBa BE3MOKHOCTH 3a IIPOCIEIBaHEe HA JOCTBIA O yIeOHM KypCoBe,
B3aUMOJICHCTBHETO € y4eOHO chAbpkKaHHE ((ailIoBe, THHKOBE, CTpaHUIM, (QopymMH U Ip.),
aKTUBHOCTTa B KypcoBeTe (BKJI. IyOiMKauuu BbB (opymu u Onorose). Pesynratute ot UAJL
JlaBaT BB3MOXKHOCT Ha MpEroJaBaTeluTe Aa HACHTH(HULIUpA CTYAEHTH, KOMTO MOXeE Ja ce
HYXJaiT OT TOJKpema, a IPOCIeIBaT yCIIeBaéMOCTTa Ha CTYJCHTH B TECTOBH M3IMTBAHUS U
AQHTKHPAHOCTTA MM C KOHKPETHH BBIIPOCH, Ja MPEABIKIAT KaK CTYAEHTUTE Ie pearupaTr Ha
YIpaXHEHHUATa B Kypca, Ja OIEeHIBAT e()eKTHBHOCTTa HAa CBOMTE CTPATETHH 3a MperojaBaHe U aa
NpaBsT ObP3 Mperies Ha MOCTHKEHHUATA Ha CTYJICHTHUTE B Kypca.

GISMO (GISMO) Buzyanuzupa JeHHOCTTa Ha CTYJICHTUTE B KypCOBETE M TO3BOJISIBA HA
NPETo/IaBaTeNINTE /12 OCHLIECTBSIBAT KOHTPOJ BbPXY aKTUBHOCTTA Ha JUCTAHIHMOHHHUTE CTYIECHTH
(TTocemaeMocT Ha KypcoBe, JOCTBII 10 YIeOHH MaTepHald, IpelaBaHe Ha 3a/laHns, pellaBaHe Ha
tecrose) B Kypcose B CEO Moodle 3a 11010 00y4eHue miu u30paH Nepruos OT BpeMe.

Blackboard Analytics (Blackboard Analytics) Bximrousa A/, kouro momarar Ha BY nma
ontumm3upar oOyuenuero. Cucremara MMa 3a IeJl Jia OLEHM eEeKTHBHOCTTa Ha ydyeOHaTa
Imporpama M Aa MoJo0pH pe3ysnTaTHUTe OT TOAWIIHOTO ONEHSBaHE, Ja MOJKPENH WHTCH3UBHOTO
KOHCYJITHUpAHE Jla YBEINYH ITPOLCHTA Ha 3aJbpKaHe Ha CTYACHTHTE, Ja II0J00pu pe3ynTaTuTe, 1a
yBeIMYHM Opos Ha 3alMCAHUTE W TPOICHTA Ha 3aBBPIIMINTE CTYACHTH M aHTAXHPAHOCTTa Ha
o0y4aemure.

Pa3zpaborenara B Austin Peay State University ciucrema 3a mpenopbpuBaHe Ha KypcoBe
Degree Compass (Denley, 2013) momara Ha o0y4aBaHHTE Jla HAaNpaBsT WHPOPMHUPAH W300p Ha
monynu. Cuctemarta mperniexiga ydeOHaTa mporpama Ha BCEKH MOTPeOMTEN, HUCTOpHsATa Ha
MOJIYJIUTE M OICHKUTE OT W3y4aBaHW JUCIUIUIMHHE M KaTO Ce [T030BaBa HA JAHHHUTE Ha CTYACHTH
OT MPEAXOIHU TOANHH C TOA00CH MPOQUI, MPENOPHYIBA MOIYNIH, KOUTO CMSITA 32 ITOIXOIANIH 32
oOyuaBaHHTE.

Open Learning Initiative (Lovett et al., 2008) e pa3spaborena ot yausepcutera Carnegie
Mellon. Cucremara ocurypsiBa Ha CTYAEHTHTE JOCTBI JI0 Y4€OHH MaTephald, Bb3MOKHOCTH J1a
NPaKTUKyBaT HAay4eHOTO W IIPEIOCTaBsl IepCOHaIM3MpaHa oOpaTHa Bpb3Ka Ha 0OaszaTa Ha
NPE/ACTaBIHETO Ha CTyAeHTa. [IpermonaBaTensT MMa JOCTBII A0 Tabjo, B KOUTO IIONydaBa
nH(pOpMaIs 3a MPEICTABIHETO Ha CTYICHTHTE U Bb3MOXKHHU IIPOOIEMH B PEaHO BpeMe.

[Tmatdopmara Open learning analytics platform (Siemens et al.’2011) moxe ma ce
U3MOJ3Ba OT 4YETHPU TPyIH 3aUHTEPECOBAaHM CTpaHM - OOy4aBaHH, IIPENOJABATEH,
aJIMHUHUCTPATOPH, W3CIICNOBAaTeIM W AaHAIM3aTOpH Ha jgaHHW. [lmardopmarta mos3BoisgBa Ha
CTYJEHTHUTE Jla IPOCIIesIBAT OCHOBHY CTATUCTHYECKH AaHHH 32 TEXHHUS HAIIPEIbK ¥ y4aCTHETO UM
B JIGKIIMM W OHJIAMH HeHHOCTH, IMyONMKamuu BBB (OPYMH, OICHKM HA 3aJaHWsA M WM3IUTH, J1a
CpaBHSBAT yCIIEBAEMOCTTa CH € Ta3M Ha ocTaHanuTe oOyuyaBanu. Ha Ga3ara Ha cpOpaHuTe NTaHHU
cucTeMaTa MOXKE Jia TIperopbya Ha o0y4aBaHHTE y4eOHM ITBTHINA M CTPATEeTHWH 3a HaBaKCBaHE C
y4eOnus matepuan. [IpemojaBarenure Morar Ja M3MON3BaT IUIaTdopMara 3a MmpociesBaHe Ha
AaKTHBHOCTTA Ha 00ydJaBaHWUTE W M3CIICBAHE HA (PAKTOPH, KOUTO OKa3BaT BIHMSIHUE HA aKTHBHOCTTA
Ha oOyudaBaHuTe B Kypca. [IpernonaBarenure nmMaT 10CTHII 10 0000IIeHa HHpOpMaIHs OT Tabnara
Ha CTyIEHTHTE, KOATO MM ITO3BOJIIBA Ja NPOCIEIIBAT KAaK CTYJCHTHTE OCBHIIECTBSIBAT KOHTPOI
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BBPXY CBOS MPOTPEC M TO YAOCTOBEpSBAT upe3 cBOsITa akTUBHOCT. OTBOopeHara miaTdopma
MO3BOJISIBA HA YUUTEIUTE JIa CPABHIBAT TEKYIIUTE aHAIU3H C JPyTd aHOHUMHH HAOOpH OT TaHHU B
pamkuTe Ha (DaKkynTeTa, HO ChIIO TaKa M C APYrd JaHHH OT (paKyjiTeTa W C JaHHU OT MOJOOHU
KypCOBE B JIPYTH YHUBEPCUTETH. AJMHHUCTPATOPUTE C€ HHTEPECYBaT OT OOOOINCHH JaHHH,
CBBbpP3aHH CBbC CTpaTeTMUECKUTE NpuopuTeTM Ha BY 3a ycmexa M ynoBIETBOpPEHHETO Ha
CTYICHTHTE, TIPOIIEHTa Ha YCIEBAaGMOCT B KYpCOBE W pasmpeieicHHsT Ha PECypcH.
AJIMUHUCTPAaTOPUTE MOTaT Ja aHaJdu3upar e(eKTHUBHOCTTA HA MPOrpaMHUTE U y4yeOHHUTE PecypcH,
3a J1a yJECHAT MOAOOpSIBAHETO HA KAa4eCTBOTO Ha ydeOHUTE MaTepHald, Ju3aifHa Ha Kypca U
npenojaBaHeTo. M3cinemoBarenuTe MoraT Ja 3aJaBa BBIPOCH U OLEHABAT MHCTPYMEHTHTE U
CTpaTEeTHHTE 32 aHAJIN3, N3MON3BaHN OT 3aMHTEPECOBAHUTE CTPAHH.

Eduten Playground (Eduten) mMoke 1a ce M3MOJI3Ba OT POAMTENH, MPEMOAABATECIH U
pproBojcTBO. [lpemomaBarenuTe Morar na TpociensBaT Hampenbka Ha oOydaBaHUTE, Ja
MOBUIIABAT MOTHBAIMATA MM W Ja IepcoHaNm3upar oOydeHwmero. CHcTeMara MO3BOJSABA HA
PBHKOBOJICTBOTO Jia OICHSBAaHE NpEACTaBIHETO Ha O0y4aBaHU W IperojaBarenn Ha 0Oa3zaTa Ha
pe3ysTaTiuTe OT 00Y4YEHHETO U J1a B3UMa HH(MOPMHUPAHH PEIICHHUS.

UniVu (UniVu) e nmnardopma 3a aHaIM3 Ha TOJNEMH JaHHU, KOSATO € aJalTHpaHa KbM
n3uckBanusaTa Ha BY. UniVu wusenamua u arperupa aanau ot ERP cucremun, CUC u CEO.
CucremMaTta TO3BOJISIBA Jla C& M3BJIEKAT KPUTUYHU W MpEICKa3yeMH JaHHH 4pe3 M3IOJI3BaHE Ha
npenBaputenHo aeduHupann win agantuBHu KPI‘s, kouTo ce mpencrtaBaT Ha PHKOBOIHHTE
opranu. PpkoBonctBoTO Ha BY Moke nma msmom3Ba UniVu karo HM3TOYHHMK Ha cUCTEMaTa 3a
aHaJM3M, KOATO MOXE Ja ITIOMOIHE Ha pas3iuyHM 3aUHTEPEecOBAaHM CTpaHU (CTyIEHTH,
MIPeroIaBaTeNy, aAMIHUCTPALNS, Ch3aTeNy Ha y4yeOHH IU1aHOBe, (PMHAHCHPALIN WHCTUTYIIH).

Zoola Analytics (Zoola) ce unterpupa cbc CEO (Moodle u Totara Learn) u mo3Bosisia
aHaM3 Ha JaHHU W CpaBHSABAaHE Ha OICHKUTE 3a TOCTHTaHE Ha HEMPEeKbCHATH MOJOOpEHHS,
ollcHsABaHe Ha ydeOHHWs mporec. CucreMara MO3BOJSBA OIEHKA HAa aKTUBHOCTTa B KYPCOBETE,
MpoclieisiBaHe Ha HaMpeabKa, OlleHsBaHe Ha €(eKTUBHOCTTA Ha KypCOBETE.

MyUni (MyUni) no3BossiBa Ha mpernojaBaTesluTe Ja HACHTHOUINPAT CTYACHTH, KOUTO
HE TOCTUTAT 3aJ0BOJIMTENTHH PE3YJNTaTH M WMa BEPOSATHOCT Ja MPEeKbCHAT OOYYEHUETO CH.
[IpenogaBarenuTe ModydaBaT OOOOIIEHH JaHHU 3a JeHHOCTTa Ha oOydJaBaHHUTE B Kypca,
OIIGHKUTE, WM3IIBJIHEHHETO Ha IMOCTaBeHH 3anaHusa. Cucremara MO3BONsIBA Ha CTYICHTUTE 1A
MIPOCIIEIIBAT AKTUBHOCTTA CH IO BpeMe Ha O0YYEHHUE U YCIIeBAEMOCTTA CH.

Cucremara 3a aHanus, u3noynssana B Bedfordshire University (Sclater,2014) no3BosnsiBa
HaOJIOIEHNEe HAa MOJIENIUTEe HAa aHTaXHPAHOCT Ha CTYACHTH 3a OIpeIeNieH MEephoJ| OT BpeMe.
CrpnboByiHATa AMarpaMa 3a CpaBHUTENICH aHAJUM3 T03BOJIIBA CPABHSBAHE HA aHTAKUPAHOCTTA
MEXJy OTJCITHH CTYACHTH M KypcoBe. M3TOYHHINTE Ha TaHHU BKJIFOYBAT TAHHU 3a MOCEIICHHS Ha
O6ubnmmoreku, nocemiapane Ha yueOnu 3anatus, CEO, Bnmusanus B Mpexara, CUC, sBsBaHe Ha
M3MUT U Jp. MHCTPYMEHTHT 3a TabJIo MOXe Ja TPEJICTaBH CTYACHTHTE, 32 KOUTO CE CUUTA, 4e ca
W3JI0)KEHHU Ha PUCK, Bb3 OCHOBA HAa HMBATA HA aHT&KUPAHOCT.

B University of Derby unctpymenta 3a MAJ] (Sclater,2014) uzsnuua nanau ot CUC u
CEO u mpenocTaBst Ha TIPENOAaBaTEeNId U PHKOBOIUTEIHN 00O0IICHN TaHHM 32 TIOCEIIAeMOCTTa Ha
CTYACHTHTE, OLICHKUTE, MPOLIEHTa Ha OTMAaIHAIN U 3aBbPIIIIN CTYJCHTH.

B Yuusepcurera Nottingham Trent (Sclater,2014) e pazpadorero Tabio, KOeTo moMara
Ha TpernoJaBaTeiuTe Ja oOCHKAAT MPENCTAaBSIHETO Ha CTyAeHTHTe ¢ Tiax. Cucremara mojydaBa
manan ot CEO, CHUC, OubnmoredyHaTa cUcCTeMa, CHCTEMH 3a OIICHSBaHE W aHAIN3Upa
yCIIEBAEMOCTTA Ha CTyAEHTHUTE B yueOHM KypcoBe. CTeleHTa Ha aHTa)KUPaHOCT CE€ W3UMCIISABA,
KaTo ce M3IOJI3BAT JaHHH 32 TOCEMAeMOCT Ha KYPCOBE, JOCTHII IO PECYPCH, OIICHKH, 3a€TH KHUTH
or Oubmumoreku wu Jnp. CucremMara wu3Mpam@a aBTOMATUYHUTE W3BECTUS 10 HMMEWI Ha
MIPETIoIaBaTeNH, KOTaTo CTYACHTHTE He YCHeAT ChC 3a/adaTa WM He MPOSBIBAT aKTHBHOCT B
MIPOABIDKEHUE Ha JIBE CEIMHILIM.

Open Universtity (Sclater,2014) m3mon3Ba nepcoHATN3NPaH HHCTPYMEHT 3a MOIPHKKA
Ha CTYIEHTH, KOHTO momara Ha oOy4yaBaHUTE JAa INpocielsBaT CcBos Hampenbk. Cucremara
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MO3BOJIsIBA HA PHKOBOJAHUTE OPraHM Ja CPAaBHSABAT MOCTUTAHWTE BCSKAa TOJMHA PE3YJITaTH.

JlaHHHTE ce U3BJINYAT OT pa3nuyHu cuctemH, cpeq kouto CUC, CEO u 6ubnnoreynara cucremMa.

Cucremara Ha Oxford Brookes University (Sclater,2014) BkitouBa Tabiia 3a OleHKa Ha
MOJIyJH, TPOTPaMH, TPETOoAaBaTeNld M TPIIOKCHNE 3a 3asBJICHUS W 3amucBaHus. [laHHUTE ce
n3Bim4aT ot CUC, HallMOHATHOTO MPOY4YBaHe CPell CTYACHTUTE, OLICHKH Ha MOYJIH.

Cuctemata SIGNALS (Sclater et al.,2015), pazpaborena B Purdue Universtiy, u3Bmuda
nauau ot CEO 1 momara Ha CTyJeHTHTE Jja IPOCIIeAsBaT HapeabKa CH, Ja IOThPCAT HAaBPEMEHHA
MOJKpena W Ja MoBMmIaT ycmexa cu. Cucremara MO3BOJISIBA HA IMPEMOJABATEIMTE Ja
uAeHTUGHUIUpaT mpobieMH, Aa HW3MpamiaT ChOOIICHUS 3a ciIab0 MpPEACTaBiHE M Ja OKa3BaT
HaBpEeMEHHa TOJIKpera Ha CTYJICHTHUTE.

3akaodeHne

Pesynratute OT HampaBeHHs aHAIW3 IIOKA3BaT, 4Ye TrojisiMa 4YacT OT pasriieJaHuTe
nHCTpyMeHTH 3a MAJ] He mo3BoJisBaT MpoCiesBaHe Ha Mpoleca Ha OOYYCHUE W MOCTUTAHWTE
pe3yJITaTé B ILIOCT M OT BCHYKU 3aWHTEPECOBAHU CTpaHu. [IpeCTaBEHUAT B CTATUATA aHAIU3 €
4acT OT Hay4YHO M3CIIe/IBaHe, OCHOBHATA IIEJ Ha KOETO € Ja Ce IPEUI0KAT, H3CIIeABAT U apoOHpaT
copryepHu cpenactBa 3a MAJl 3a HyXIuTe Ha BCHYKH YYacCTHHIIM, C UHTEpEC B OOYUYCHHETO
(cTynmeHTH, TpernojaBaTelid, PhbKOBOJAUTEM HAa TMPOTPaMU, YWICHOBE Ha KOMHUCHH IO KadecTBO,
JICKAHCKO U PEKTOPCKO PHKOBOJICTBO, BBHIIHK SKCIICPTH), TaKa Y€ Jia € Bb3MOXKHO IIPOCIeIsIBaHEe
Ha TIporieca Ha 00y4eHHe U CBOEBPEMEHHO MpenprueMane Ha KOPEKTUBHU MEPKH 3a T0100psIBaHe
Ha Ka4yeCTBOTO Ha OOy4YeHHEeTo (AOpH Mpead MPHUKIIOYBaHE Ha OOYYEHHETO Ha CTYJICHTHTE).
Paspaborenure cohTyepHu cpecTBa Iie ObIaT MHTETPUPAHH B €JMHHA CUCTEMA, KOSITO IIe Obe
mbpBarta 3a brirapus MHTErpHpaHa CHCTEMa 32 MHTCIHICHTCH aHAIN3 Ha JaHHH 3a O0YYCHHETO
(ot T LA), ymoBieTBopsiBamia M3UCKBAHUATA M TOTPEOHOCTUTE HA BCUYKH 3aHHTEPECOBAHHU
CTpaHu.

Paborara e noakpenena ot npoekt MY 19-OTD-001 ,,iHTeNnUreHTeH aHAIM3 HAa JaHHH
3a 1oji00psiBaHe Ha pe3ynaraTure otT o0yueHueto™, kbM OHU Ha [TV , ITaucuii Xunengapcku®.
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UHTEJIUTI'EHTHU HEBPOHHO-PABMUTHU CTPYKTYPHU C
MHNPUJIOXKEHUSA B BUSHECA
Kensizko Tepsuiicku
ILnoBauBckn yHuBepcurer ,,Ilancuit Xunenaapceku

INTELLIGENT NEURO-FUZZY STRUCTURES FOR BUSINESS
APPLICATIONS
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Abstract: Neuro-fuzzy structures have attracted the growing interest of researchers in
problems solving in various areas of science. They combine the transparency of fuzzy
systems with the ability to train neural networks. Furthermore, such structures are capable
to handle uncertain or uncomplete data by fuzzy logic embedding. A review of different
neuro-fuzzy structures used in various business applications, is presented in this paper. A
classification of these structures according to their training algorithm is also proposed.

Keywords: neural networks, fuzzy logic, neuro-fuzzy structures, artificial intelligence, business
application

BbBenenue

W3KyCTBEHUAT MHTEIEKT BEU€ € HAaBCAKBIE OKOJIO Hac. Toil ce M3Moi3Ba LIMPOKO 3a
pemraBaHe Ha paslUYHA TPOOJIEMH B HaykaTa, TEXHOJIOTHHTE, OWM3Heca, 00pa30BaHHETO,
MeIUIMHCKAaTa AWarHOCTHKa W Jp. ToBa € KOMMIOThPHA HAyKa, KOSATO y4YH MAIIMHUTE Ja
pa3chKAaBaT KaTo XxopaTa.

TexHUKUTE HAa U3KYCTBEHHS HHTEIEKT BKIIOYBAT Hali-Bede M3KYCTBEHH HEBPOHHU MPEKU
(ANN), pa3muta noruka (FL), renernunu anropurmu (GA), merona Ha posika (PSO), merona Ha
Hal-ONMM3KUS ChCEA, HO CBHINO Taka M Pa3IMYHH XUOPHIHM BAPHAHTH KATO HEBPOHHO-Pa3MHUTH
CHCTEMH, HEBPOTCHCTHYHH CHCTEMH W Ip., KOUTO ca KOMOWHAIIMS MEXIy JBE HWIIM TIOBEYC
TEXHHUKU OT U3KYCTBEHUS] MHTENEKT.

XuOpUIHUTE HHTCIUTCHTHH apXUTEKTYPHU Ca €CTECTBEHO NPOIBIDKEHHE B Pa3BUTHETO Ha
HEBPOHHUTE MpPEXH M CHCTEMHTE C pa3MuTa JIorMka. TsxHaTa KOMOMHAIMS € CpaBHEHa C
YOBEIIKUS MO3BK — HEBPOHHATA MpeKa € CTpyKTypara T.e. ,,Xapayepa“, I0KaTo pa3MHTarTa JIOTHKa
ce TPIKH 3a ,,copTyepa’.

Hesponno-pazmuru cucremu (NFS)

HeBpoHHO-pa3MHUTHTE CTPYKTYPH TPUBIMYAT BCE [TOBEYE MHTEPECAa Ha M3CJEIOBATEIINTE
3a pelraBaHe Ha 3aJa4yd B PA3IUYHK 00JacTH Ha HaykaTa. Te KOMOMHHMpAT MPO3PAvYHOCTTa Ha
pPasMUTHTE CHCTEMH C BB3MOXKHOCTTAa 3a OOydeHHe Ha HEBpPOHHUTE Mpekd. OCBEH TOBa,
n00aBsSHETO Ha pa3MmuTa JIOTMKA CHOMara 3a HaMmajsBaHEe BIMSHHETO HAa IIYMOBE U
HEOTPEIeTICHOCTH B 00pa0OTBAaHHUTE JIAHHU.
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Ipumepen neBponno-pasmMut CFNN wmonen e mnpeacraBen Ha ¢wur. 1 [2]. Toi
[IpeJCTaBIsiBa IETCIOMHA HEBPOHHA Mpexka M u3noia3Ba Takaru-CyreHo MeXaHu3bM Ha
H3BEXIAHE.

Que. 1 Xubpuona He8poOHHO-pA3MUTNA CIMPYKIMYDA

TIBpBUAT BXOJICH CITOM CITY’KH 3a ChIIIACYBaHE U pasnpe/iesicHUe Ha BXOTHUTE CUTHAIH.

BropusT cioil peanusmpa onepaiysTa pa3MHBaHE - Ipeodpa3yBaHe Ha BXOJIHHTE
CHTHAIW OT TOYHH CTOMHOCTH B CHOTBCTHHTC JMHIBUCTUYHH MPOMCHIHMBU OIPEICICHU OT
Pa3MUTHTE MHOXKECTBA, TOCPEACTBOM JeUHUpaHH BXOAHM (YHKIMU Ha MPUHAJIEHKHOCT.
Bxoguure (QyHKIMM Ha TPUHAUICKHOCT OOMKHOBEHO ce M30MpaT Ja ca HEJMHEWHU OT THII
laycoBa ¢yHknus. ['aycoBuTe MHOXECTBA ca MPEICTABEHU Ha (UT. 2 M Ce OMKUCBAT ChC CIIeTHATa
3aBUCHMOCT:

2
() (x, =Cxpm)
#Xp m exp 2 2
O-Xp,m

KBJETO [lp]...Hpm Ca CTCICHUTE Ha IIPHHAUICKHOCT Ha X, BXOJAHATA IPOMEHIIMBA KbM M ' Pa3MHTO
MHOKECTBO, & Cxpm M Oxpm €4 CHOTBETHO LIEHTBPA M IIMPHUHATA HA OTAEIHUTE MHOKECTBA.

Hyi
1

Cj

-0

Ji Oj

(] X

Que.2 [aycosu mHodxcecmsa

B tperus cinoii ce Gpopmupar pasMHUTHTE JIOTHYECKH TpaBmiia. TeXHUAT Opoit e hyHKIms
oT Opost Ha BXOJOBETEe Ha HEBPOHHO-PA3MUTHS MOJENI P M OT Opost Ha CHOTBETHUTE MM Pa3sMUTH
MHOXkecTBa m=1,..., M 1 ce n3umcnsiBa chriacHo u3paza N=m".

B 4eTBBPTHAT CIIOH ce peanu3upa onepanusiTa UMIUTMKAIMS KaTo 3a 1eTa ce M3MOoJ3Ba
CPEIHO MPETEITIEHO [IPOU3BEACHHE:

pog Gk =g, (et ) g, (et ) o ), ()
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B neTusT nocesieH cioii ce B3uMa pelIeHneTo 3a U3BEXKAaHe Ha pesyJrara.

Knacudpuxanus na NFS

HeBpoHHO-pa3MHTUTE CHCTEMH MOTaT Ja ObaaT Kiacu(UIMpaHW CIIOPEd Pa3InIHd
npusHay. Ha ¢ur. 3 cxeMaTH4HO € MNPEeICTBEHO TIXHOTO pa3feisiHEe CHOPEH H3IMOJI3BAHUS
anroputThM 3a oOydenuwe. [pagmenTHn, xubOpuanu, mnomynanwoHan, ELM (Extreme learning
machines) u SVM (Support-vector machines) ca Hail-nomyssipHuTe 00y4aBariy anroputmu [1].

[ Anroputmm 3a oby4eHue ]

[ pagueHTHM ] [ XubpuaHm ] [ MonynaurMoHHK ] [ ELM ] [ SVM ]

Que.3 Aneopummu 3a ooyueHue

ChII[ECTBEHO MSCTO B HEBPOHHO-PA3MHUTUTE apXUTEKTYpH 3aeMa METOJa Ha pa3MUBaHE.
KakTo e mokaszano Ha ¢ur. 4, Haif-yecTo ce m3moi3Bar kinacudeckara Type-1 u Type-2 pasmmura
noruka. M3momsBaT ce W HAKOM MO-MAJKO MOMYNSPHU TEXHHKHM KaTO MHTYLIHOHHCTKA Pa3MHUTa
noruka u FLEXNFIS (Flexible neuro-fuzzy system) [1].

( Metoau 3a pasmusane |

| ‘ I

( Typel ] ([ Type2 | ( Apym |

Que.4 Memoou 3a pazmugane

Criopesi cTereHTa Ha M3MEHYMBOCT HEBPOHHO-PA3MHUTHUTE CTPYKTYPH OMBAT CTATUYHH U
nuHaMuaHd. CTaTHYHU ca TE3H, MPH KOUTO OpOST HA PasMUTUTE MpaBWiia ¢ TOCTOSIHCH, a MpPU
JUHAMAYHUTE TO3d Opoii Bapupa. ToBa ¢ mpuymMHATA, [OPAAH KOSTO CE HApUYaT OIle
eBoJIroupaiy (evolving).

HM3caensane Ha m3noassanurte NFS B Ousneca

B ToBa mpoyuBaHe e HampaBeH 0030p Ha pPa3NUUHU XHOPUIAHU HEBPOHHO-Pa3MHUTH
CTPYKTYpH W TSXHOTO NMPHJIOKEHUE B OM3HEeca criopes myOnukanuu B 0azaTa TaHHH Ha SCOpus.
Ilepuoabt Ha uscneaBanero e 10-rogumes — ot 2010 go 2019 ronuna.

Pasrilenqany ca JOKJIagd B IIET OCHOBHM OuW3HEC 00JIACTH — CEJICKO CTOIIAHCTBO M
XpaHUTEIHO-BKycoBa npomurienoct (XBII) [6, 9, 14, 16], ¢unancu [4, 17], npousBoactso [3, 7,
10, 18], mapkerunr [11, 15] u tpancnopr [5, 8, 12, 13]. IIpe3 To3u nHTEpBaN OT BpemMe B Scopus
nMa myOnukyBaHu Haja 550 HaydyHM MOKIaZa 32 HEBPOHHO-PA3MUTH CTPYKTYPHU B Te€3H OH3HEC
HaIpaBJICHUSI.

Ha numarpamata or ¢ur. 5 e moka3aH OTHOCUTENHHUS U1 Ha HEBPOHHO-PA3MUTHTE
CTPYKTYpH BBB BCsIKa OT/ETIHA 00JacT 3a 1enus u3cneasad nepuoy ot 10 rogunu. Buxna ce, ye
NFS ce u3non3pa Hail-MHOTO B MPOU3BOJICTBOTO, CJIEBA CEICKO CTOMAHCTBO/XPAHUTETHO-BKYCOBa
MPOMHUIUIEHOCT W TpaHcropT. @OWHAHCUTE M MAapKETUHTa HMaT 3HAYUTEIHO [O-MajbK
OTHOCHUTENICH JsU1 OT MyONUKYyBaHUTE HAYYHH Pa3pabOTKH.
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@ur. 6 moka3Ba MPOLEHTHUSI J5UT 32 BCsIKa 00J1aCT 3a MBPBUTE 5 TOJUHU OT IPOYYaBAHETO
U 3a CJIC/IBAIIUTE TIeT FOANHM. Pe3ynTarure mokassaT, 4e MMa IMOBHIICHO BHUMaHHE B 00IacTTa Ha
CEJICKOTO CTOIIAHCTBO M XPAHUTEIHO-BKYCOBAa NPOMMUILJIEHOCT, IPU TPAHCIOPTA HiAMa MpPOMsHA,
UMa TIOYTH CHITHS MHTEPEC KBbM TPOM3BOACTBOTO, a (pMHACHTE W MapKeTHHTa MPOABIDKABAT Jia
ryOsIT OT MHTEpeca Ha YUEHUTE.

Myb6aukayuu e Scopus 2010-2019e. My6aukayuu 8 Scopus no nepuoodu:
m2010-2014 m2015-2019
39.45% A
8 5 Y ¢ w
22.00% 20.73% o & 3 e s ] 8
- NI RS
11.09% - & ~
6.73% I < I
o — o i.
Cencko cron./XBM  ®uHaHc Mpoussoacteo  MapKeTuHr TpaHcnopr
Cencko cron./XBM ®uHaHck  Mpou3sBoAaCcTBO MapKeTuHr  TpaHcnopt
QDue.5 Omuocumenen o1 Ha NFS 6 busneca QDue.6 Ilpomsna na usnonzeanemo Ha NFS

B cBoute pokmaam Haii-yecto wuscnemoBatenute usnonmsBar ANFIS crpykrypa ¢
TpaJMeHTHN METOM KaTo 00paTHO pasmpocTpaHeHue Ha rpemkaTa (Backpropagation), metona Ha
Hal-MaJKUTe KBaJIpaTH | Jp.

VYdyenure obaye eKCIEPUMEHTHPAT, KaTO MpUJIAaraT pa3ludHU XHOPUIHU alrOPUTMHU Ha
oOyueHne:

e  Chiroma, et al. usnonzBat CANFIS (Co-Active ANFIS) cTpyKkTypa 1 alropuTbM 3a
o0ydeHHe MeToJla Ha HaW-MalKuTe KBajpath W Levenbarg-Marquardt 3a
MpeJicKa3BaHe 1ieHaTa Ha netpoia [7].

e Yi, et al. komObunmpar ANFIS ¢ anropursma mo merona Ha posika (PSO - Particle
swarm optimization) 3a NpOrHO3MpaHE Ha TOTOKAa OT IBTHUIM 32 CaMOJICTHTE.
Hanpaseno e cpaBHeHHHe U ¢ usnon3sanero Ha WNN (wavelet neural network) [8].
Douiri cburo usnonssa ANFIS/PSO 3a nmporrosupane Ha reHepHpaHaTa eHeprus OT
PV nanen.

e  Khuong and Tuan npaBsT nporuo3upane B 3acTpaxoBareinus ousznec upes MANFIS
n merona Ha Hai-Onmskus cbeen (FKNN - Fuzzy K-Nearest Neighbors) 3aeqno ¢
Backpropagation [11].

3axkio4yeHue

B T031 moknan ca pasriegaHH HEBPOHHO-PA3MHTUTE CUCTEMHU — TSAXHATa KIaCH(pUKAIHs
CTIOpesT aldropuThMa 3a 00y4YeHHE M METo/a 3a pa3MuBaHe. [IpecTaBeHH ca M MPWIIOKCHHUATA Ha
TE3W CHCTEMH B IIET OCHOBHM OWM3HEC OOJACTH CEICKO CTONAHCTBO M XPaHHUTETHO-BKYCOBa
MPOMHIIUICHOCT, (PMHAHCH, IPOU3BOJICTBO, MAPKETHHT U TPAHCIIOPT.

Haii-uecto ce m3momsBa ANFIS crpykTypa ¢ aaropuTeM 3a oOydeHHe ¢ 0OpaTHO
pasnpocTpaHeHue Ha rpemikata 1 Takaru-CyreHo MexaHu3bM 3a B3umane Ha pemenue. C ANFIS
ce W3MON3BaT M JAPYTH METOAH 3a o0ydeHHe KaTO METoja Ha posKa, TeHETHYHH alropuUTMHU,
MeTo/Ia Ha Hail-OJM3KHs ChCeJl M CTaTHCTHYECKH MeToau. B mo-manka cremeH ce msnonssar ELM
u SVM anroputmu 3a 00y4eHHe.

PesynratnTe moka3Bar, We MAENBT Ha XHOPHIHHTE WHTCIWUTCHTHH AapXHUTEKTypH IIe
OpOABDKH Ja C€ yBeIMYaBa 3a CMETKa Ha HaMajsgBaHE Ha M3MOI3BaHE CaMO Ha OTAEIHHU
TPaJAWIIOHHN TEXHUKH - HEBPOHHN MPEKH M Pa3MHUTA JIOTHKA.
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3EJIEHU CEJINIIA - HOBA YPBAHU3UPAHA 30HA 3A
YCTOMYUBO PABBUTUE HA YOBEIIKATA ITUBUJIN3AIIAA
HETHP MAPUHOB
HNHCTUTYT 10 ATPAPHA UKOHOMUMKA

GREEN SETTLEMENTS - NEW URBAN ZONES
FOR SUSTAINABLE DEVELOPMENT OF HUMAN CIVILIZATION
PETAR MARINOV
INSTITUTE OF AGRARIAN ECONOMY

Abstract

According to estimates from the UN Demographic Institute by 2050, approximately
70% of the world's population will live in cities or urban areas with high density. In digital
terms, in the above-mentioned year, these areas are likely to be inhabited by approximately
6.5 billion inhabitants, as opposed to 2010 with a population of 3.5 billion. In digital terms, in
the above-mentioned year, these areas are likely to be inhabited by approximately 6.5 billion
inhabitants, as opposed to 2010 with a population of 3.5 billion. Green settlements will be one
alternative to maintaining the balance between the last human civilization and natural
habitat. The regulation of population size and the utilization of waste products from business
activities are set as principles and factors in the development of the new type of urbanized
areas - Green Settlements, which offer a new paradigm for human society in the coming
decades.
Key words: Green settlements, urban areas and sustainable development

YBoa

Enun oT Hail-cI0KHUTE MPOOJIEMH Ha ChbBPEMEHHOTO OOIIECTBO €a TI00ATHUTE BBIPOCH
CBBp3aHH C MpoOJIeMaTHKaTa Ha CONHATHO-HKOHOMHYECKOTO pa3BUTHE Ha YOBEMIKATa
[UBAIM3AIMS - WM3IIOMIBAHETO Ha MPHPOIHUTE PECYPCH, Te0JeMOrpa)CKUTe M EKOJIOTHYHH
npouecu. OueBnzeH ¢ (akTa, 4e U3MOI3BAHETO HAa MPHUPOTHOPECYPCHUS KAIUTAJ, HE MOXKE Jia ce
eKCIIoaThupa ¢ TaKMBa TEMIIOBE, XapaKTepPHU 3a HA4aloTo U cpenara Ha XX Bek. Heooxomaumo e
Ja ce o0eAMHAT YCHIMATA HA BCUYKM HAIMU 32 MPOMsHA B HATJIACUTE HA MOJCIHTE (COLMAIHO-
MKOHOMHYECKH) 32 pemraBane Ha npobiemure. Heobxonnma e TpanchopManus Ha MOBEICHUATA B
TIPaBHUTENICTBATA, TPAHCHAIIMOHAIHUTE KOMIIaHIH, HayKaTa 1 oOIIecTBara KaTo Iiuo. MMa Hyxma
OT TIpHjaraHe Ha HOBa METOAWKA, 4pe3 KOSATO Ja ce OaJaHCHpa pPa3BUTHETO, IPHOPUTETHUTE
HAarJIaCUTe Ha CHBPEMECHHOTO YOBEHIKO OOIIECTBO. BCHYKO TOBa mopakia Ch3IaBaHE U Pa3BHTHE
Ha HOBW MapajJuIMU CBBP3aHU C ycToiunBoTO pasButHe (Bachev, 2010, Borisov, 2019, Markov,
2018, Todorova, 2017, ), 3enenn 3ouu (Nedeva K, 2015, Todorova, 2017, Bachev, 2016 ) u
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3enenu cemuma (Aleksandrov, 2006, Borisov, 2009, Marinov, 2017, Petrov, 2010), oTroBapsimu
Ha HOBUTE YOBEIIKHU MOTPEOHOCTH XapaKTEePHH 3a BaIECET U IIbPBOTO XUIISIOJICTHE.
H3cnenBane u anaau3

Teopusita 3a ,,YcroiluuBo pa3BuTHe oOXBalla BCHUYKM IPOLECH HA COLMAIHO-
MKOHOMHMYECKO Ppa3BHUTHE, MAaTEpUANHO-TEXHHUYECKH IOCTIDKEHMS, CBBPEMEHHH HAay4HHU
pa3paboTKH U MOJIENH, EKOJIOTMYHU AEHHOCTH, KOUTO MoraT Aa ObAaT B yciayra Ha oOLIecTBOTO, 32
KOHTPOJIMpaHe Ha IJI00AIHU U JIOKAJTHW BB3HUKBAIIW KpU3HU. Pasrnexaaliku B HICTOPUUECKH IUIaH
npesTa 3a popMupaHe YCTOHINBO pa3BHUTHE, TA CHIIECTBYBA B Pa3INYHH BAPHAHTH, IPEICTaBEHA
ot ,,Teopusara 3a nuHeiHO paszBuTHe, unnuTo aBTopu ca Orroct Kot (1798-1857) u Yapic
Hapsun (1809-1882). Te pasrnexxgaT pa3BUTHUETO HAa MHIUBUAMTE OT MO-HUCIIM KbM MO-BUCHIH
¢dopmu Ha pazButHe. [pyra rieaHa Touka e ,,KoHIenuusTa 3a MUKINYHOTO Pa3BUTUE", Ch3aTeNl
Jxambartucra Buko (1668-1744) u B nociencTeue pa3BuTa oT HeroBure nocieaosatenu: Ocpaiy
Inenrnep (1880-1936), Hukomait An. bepnses (1874-1948) u @penepux bpykc. Konnenmusra
TPE/ICTAaBIABA 3apaXkJaHe, pa3BUTHE, yNaabK M CMBPTHOCT Ha MJAJCH IWKBI B COLMAIHHTE
obmecTBa B JIOKAIEH ¥ TiobameH madH. Jlpyra riepHa, HaydHa Todka ¢ ,, TeopmsaTa 3a
CIIUPAJIOBHIHOTO pa3BuTHe , HeliHU aBTopu ca: E. Kanr (1724-1804), I'. Xeren (1770-1831) u K.
Mapxke (1818-1883), pasrnexxaany pa3BUTHETO Ha OOLIECTBOTO WM OTACTHHUAT UHIUBHI, KaTO
€BOJIIOIIOHHO Pa3BUTHE C HAYallo U Kpai, OcieBaH OT HOB IIUKBJ, KOHTO € MOBTOPsiEM, HO Beye
Ha MO-BHCIIIC PABHHUIIIE.

Vnesita 3a YCTOHUMBO pa3BUTHE € MpeiCTaBeHa 3a mbpBH mbT oT (Mill, 1848)', koiito
BBBEXK/A TEPMUHA ,,CTALIMOHAPHO ChcTosiHUE . [Ipu Ta3u xaTeropus TOU ompenes pa3sBUTUETO Ha
paBHUINE MPH KOETO, XapaKTEPHOTO CTAaTHCTUYECKO HAceJeHHe € OOCIY)XBAaHO OT CTaTHCTHICH
kanmrai. [Ipe3 cenemaecerte roguan Ha XX Bek PuMckus xiry0 npencrass unente Ha JI. Mun B
HoBa cBeTnuHA. V3cnenBanusra Ha (Donella H. Meadows, Dennis L. Meadows, Jergen Randers
and William W. Behrens, 1972)%, ThpcsT OTTOBOPH Ha BBIIPOCHTE:

- KakBo me craHe ako MpPOABIKM M3IOMIIBAHETO Ha MPUPOAHUTE PECYPCH C YCKOPEHH
TEMIIOBE, TIXHOTO KOJIMYECTBO?
- Kakso mie ocTtaHe 3a cieaBamnTe TOKOJIEHHS?

Pa3bupa ce oTroBOpa € TBBpIE CTPSCKAII M BOAHW A0 ATOKAIHIICHC B IJI00ATEH IUTAH.
[IpoawmxkaBalikyu CbC CHIIUTE TEMIIOBE €KCIUIOATALMATA HA IPUPOAHUTE PECYPCH U Pa3BUTHE Ha
4OBEYECTBOTO ¢ TemmnoBeTe oT 50-te u 60-Te ronuHu Ha XX BeK, TO 1€ 3aTMHE OT HEJAOCTUT Ha
MIPUPOAHU PECYpPCH WM OT eKoJorMuHa karacTpoda. M Tyka ce pa3kpuBa H3CliefoBaTeicKara
¢mnocodpuaTa Ha HaydYHHTE KWW, NPABEIIN Pa3pabOTKH, BB3IOXKEHH OT Pumckusa kmy6. Hos
TOrIIe]l BhPXY ycToitunBoTO passutue napa (Daly, 1977)°, KoifTo ro CBBP3BA C MOCTOSHEH 3aIac
OT HaceJIeHHe M PECypCH, IIPH KOETO TEXHHUYECKUAT INPOrpec M HACEIEHHETO, Ca IPEACTaBEeHH
KaTo HWHTErpalHa YacT OT OKoJHaTta cperna. YoBEYECTBOTO KaTro CHCTEMa C€ pa3BUBA B
oIpeliesIeHH TPpaHHWIM U TpsiOBa Ia ce choOpassBa ¢ TOBA, 3a Ja HE CE CTUTHE IO HEOOpaTHMHU
ro6amHu nociencTsusa. Havamo Ha mponecute cBbp3aHu ¢ YCTOMYMBOTO Pa3BUTHE CE MOCTaBS
mpe3 1972 r. Ha xoHpepenuuara va OOH B Crokxonm Ha Tema ,,JoBemkaTa OKOJHA cpeaa“,
CcHOHNTHE IPUBINYA BHIMAHUETO Ha YoBemIKaTa oomHuocT. Ha dopyma npuchCTBaT peacTaBUTEIH
or 113 crpanu. IIpe3 1983 r. kbM OOH ce cb3naBa CBeTOBHA KOMUCHS IO OKOJIHA cpela U
passurre (World Commission on Environment and Development). Ts e HaToBapeHa 1a M3rOTBH

"' Mill, John Stuart, Principles of Political Economy, 1848.

2 Donella H. Meadows, Dennis L. Meadows, Jorgen Randers and William W. Behrens, The Limits
to Growth, A Report for THE CLUB OF ROME'S Project on the Predicament of Mankind,
Universe, 1972.

3 Daly, H., Steady State Economics, Freeman, San Francisco, 1977.
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JOKJIaa moJ HacioB ,,Hamero obmo Obaeme”, ppkoBomeHa oT r-ka ['py Xapnem Bpyntiann,
TorapameH npemuep Ha Hopserus. [TyOnukyBanero Ha noknama mpe3 1987 r., Genmexu Ha4anoTo
Ha CHBPEMCHHHUTE CXBAIlaHWS 32 B3aHMMOICHCTBHETO MEXIy YOBEMIKOTO OOIIECTBO M HAUMHA Ha
eKCIUIoaTallMs W 3ala3BaHe Ha NPUPOJHUTE pecypcd. JloKiIaabT Ha KOMMCHUSATAa BKIIOYBA JBa
ocHOBHHU paszzena: 1) CbcTosiHuEe HA 3eMsATa U IPUYHUHHUTE JTOBENU 10 Hero U 2) OCHOBHU HAYMHU
3a MOpeloTBpaTsBaHEe Ha NPUOMIDKABAIlUTE C€ I[UIAHETapHU eKOJOTMYHM KaTacTpodu u
o0e3neuaBaHe Ha yCTOWYMBO pa3BuTHE. B moxmama ,,Hamero obmo Obpaemie” ce Habmara Ha
aKIeHTa 3a OegHOCTTa B TJ00aleH acleKkT, KaTo ce OOpblla BHUMAHHE Ha COLUAIHHTE
BB3MOKHOCTH 3a OTpaHHYaBaHE M pellaBaHe Ha TO3W mpodieMm. Jlpyra wacT Ha JOKIama ce
pasriekaa BIUSHUETO Ha HKOHOMHUYECKHS pacTeX U BpelaTa OT Hero. TpuTe OCHOBHH HACOKH 3a
MOCTUraHe Ha OaJaHCHUpPaHO YCTOMYHMBO PAa3BUTHE Ca: UHOYCHIPUANHO pazeumue, 0emozpagcku
pacmedsic u onazeamne Ha okoinama cpeda. llpencenaTensT Ha KOMUCHATA Tr-ka BpyHTiaHn,
IpU30BaBa 3a ,,HOBA €pa Ha HKOHOMUYECKO pa3BHTHE, 0€30IaCHO 3a OKOJIHATa cpena“. 3a IbpBH
OFT HAa TAaKeB TOMSIM (OpyM ce IPH30BaBa UYOBEIIKOTO OOIIECTBO 1a IPOMEHH CBOWTE
HMKOHOMHYCCKH BB3TJICAN W HaYMHA CH Ha JKUBOT, C IeJT 1a ChXPaHU U 3ala3d IPHPOIHATa Cpejia.
YCTONUMBOTO pa3BUTHE € MpOILEC Ha MPOMSHA, 3acAramia H3MO0JI3BAaHETO Ha PECypcuTe, HOBU
HAaCOKM Ha WHOBAIMMTE, IPUJIOKEHUE HA HOBHU TEXHOJIOTHMH, PETYJIHpaHE Ha TreoleMorpadckure
TIPOIECH U CHOUTHSI, KAKTO U MHCTUTYLMOHAIHU MPOMEHH 3acsTallld pa3BUTHETO Ha oOlIecTBaTa.
Ipe3 rorm 1992 r. B Puo ne XKaneiipo (bpasunms) Geme mposenena mbpBata Konbepenus Ha
OOH no oxonua cpexa u passutie (UNCED), ma kosto Geme mpuera ,IIporpama 21! 3a
passutneto npe3 XXI Bek. Konpepenmnusra ce npue ,,Jlexnaparusita or Pro®, oTHOCHO okoHaTa
cpena. 3a IBPBH ITBT CE NOBJIUTHA BBIpOCA ca MOTPEOJICHHETO Ha YOBEYECTBOTO M HAYWHA HA
*uBoT. B ,,Jlexnmaparmsara ot Puo* B [IpuHnmm 8, munepure Ha cTpaHuTe 0OBpHAXa BHUMAaHHE Ha
¢dakTa 3a mBIOOKAa MPOMSHA Ha HAaYMHA B MOJCIHTE Ha NOTpeOJICHHWE, MPOU3BOICTBO H
KOHCyMalldsi Ha 4oBemkoro obmectBo. Omnpenpensmo B ,llporpama 21“ ¢ obenuHsBaHETO Ha
cTBI00BETE 3a pa3BUTHE HA MKOHOMHUYECKHUS, COLMANHHS M EKOJOTWYHHUS YCTOMYMB EIIEMEHT.
ITpe3 1993 r., Kongepennusara Ha OOH mo okonHa cpema u pa3Buthe, yupenan - Komwmcns 3a
ycroituuso pazsutue (CSD), kosTo Aa cienu npuerute aedcTus o ,JIporpama 21

Ha 4.02.1991 r. CeBetbT Ha EBpomeiickara obmHocT (EO) yneiaromomu Komucusra na
yugacTBa oT uMeTo Ha OOIHOCT B mperopopure no Pamkosara xonBeHms Ha OOH 3a mpomeHuTe
Ha KiauMarta, npuera B Hio Mopk Ha 9.05.1992 roguna. Konsenuust 6e patudummpana ¢ Pemenue
94/69/EO ot 15.12.1993 1. u Bueze B cuna Ha 21.03.1994 rogmna. Iloamucanata PamkoBa
KoHBeHIUs (0T 122 mbprkaBu), M3nara 0a30BM MPUHIIMIIK B TJI00AJICH acleKT OTHOCHO Oopbata ¢
H3MEHEHHE Ha KinMaTa. Ts geuHupa mo-CrienraiHo IPUHIMIA Ha ,,00I0iTe, HO AU EepeHIMPaHT
otroBopHocTH . KOHBeHIHMATa HE CHIBbpP)Ka KOHKPETHH, CBBP3aHH C IM(QPU aHTKUMEHTH, IO
OTHOLIEHNE Ha HaMaJIsiBaHEe Ha eMHCHUTE Ha ApHUKOBHU ra3oBe. HsiMa KOHKpeTHKa 3a BCsiKa eHa
JIbp)KaBa WM PaiioH 3a OIMpeZesieH KOHTHHEHT. 3a /1a ¢e MOCTUTHH MO-TOJsIM eeKT, Iuaepure Ha
IbpXKaBHUTE Moamucany PaMxoBaTra KOHBEHIMS, peIIaBaT Ja ce chOepaT Ha KOH(EPEHIHs Ipes3
Meceny MapT 1995 r. B bepaun. Llenra e npenoropapsiHe Ha KOHKPETHU PEIIEHUS U CTHIKU 3a
HaMaJsBaHEe Ha €MHCHHTE OT BBIVIEPOJCH ABYOKHC W IAPHUKOBH Ta30BE HA CHJIHO Pa3BUTHTE
HHAYCTpUAIM3UpaHU JbpkaBu 3a nepuona cien 2000 roaumna. 3amouBar IMPOABIIKUTEIHU
pabOTHU cpel M KOHCYNTAllMd MEXIy OTIENHUTE JHUIepH Ha ABPKaBH U OOIIHOCTH Ha
11.12.1997 r. 8 Kuoro 6e noamucau T. Hap. ,,JIpoTokon or Kinoto®.

IIpotokonsT ot Kuoro, xoito nocneasa PamkoBara konsenuust Ha OOH 3a uameHeHuero
Ha KJIMMaTa, € €OUH OT Hall-Ba)KHUTE MEXAYHAPOIHU IOPUINYECKH JOKYMEHTH, MpeIHa3HaYeH 3a

*https://sustainabledevelopment.un.org/content/documents/Agenda2 1.pdf
> https://eur-lex.europa.eu/legal-content/BG/TX T/?uri=LEGISSUM%3 A128060
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O0opba ¢ M3MEHEHHeTO Ha KiuMmara. Toi chABpKA MOETUTE OT HHAYCTPUATHHUTE ABPIKABH
aHT@)XUMEHTH J1a HAMAaJISIT CBOMTE eMUCHH Ha OTPEeIeIIeH! ITAPHUKOBY ra3oBe, Ha KOUTO C€ ABIDKH
rinobaHoTOo 3aToruisHe. OO0 eMHCHHTE HA Pa3BUTHTE TbPXKaBH TPpsAOBa ma ObAAT HaMaJeHH C
noHe 5% 3a mepuoaa 2008-2012 r. crpssmo HuBOTO OT 1990 rommua. Pemenune 2002/358/EO Ha
CsBera ot 25.04. 2002 r. 3a ogoOpenue ot umero Ha EBpornelickata obmHoct Ha [IpoTrokona ot
Kuoto xpM PamkoBaTa koHBeHIMs Ha OpraHuzanusara Ha oOeAMHEHUTE HAIlUU 3a IPOMEHUTE Ha
KTMMATa H ChBMECTHOTO M3ITBIHEHHE HA AHTKMMEHTHTE, IPOM3THUAIIH OT Hes'.

Benuku nbpxaBu wieHkd win npucbeaussaBamu cu kbM EC xpM 2004 1. u cien tasu
nara TpsOBa Ja HAMAaJSAT MapHUKOBH Ta3oBe ¢ 8 % mexnay 2008-2012 romuna. EnuHCTBEHHTE
nepokaBd [lomma 1 YHrapus Morart Jja HaMaJIsIT CBOMTE eMHCHHU Che 6%, kKakTo Manta u Kumsp,
KOUTO HE ca M30pOeHH B NMpUJIOKEHHE eTHO KbM PaMkoBara koHBeHIMs. [leceT roauHu cien
Jexnapauusita ot Puo, mpes 2002 r. B HMoxanecOypr Geule CBHKAaHA CBETOBHATA Cpella Ha
JUIEPUTE 3a YCTOMYMBO pa3BUTHE C IIeJ TMOJHOBSBaHE Ha aHrakxuMmeHture. Ilo Bpeme Ha
KOH(epeHnusATa Oellie ToroBopeH IIanbT 3a u3nbiHerne. Ha CSD Gerre Bp3m0o)keHa 3a1adaTa ia
IpeArprueMe IeHCTBHS BBB BPh3Ka C M3IBIHCHNE HA MEPKUTE 33 YCTOHYMBO pa3BHUTHE B TII00aNICH
IUIaH.

ITapwxkkara koH(pepeHLUs 3a KIUMaTta € noanucano ot 195 nwpxkasu Ha 12.12.2015 r.,
Karo cropasymeHuero Bim3a B cuia Ha 4.11.2016 r. To3u akT ce siBSBa IMBPBOTO TJIOOAITHO
CIopa3yMeHHe MEXIY IbpKaBUTE, 32 KOHKPETHH MEPKH Cpelly MMOKauyBaHe Ha TeMIIEPaTypHHUTE
croiiHocTH Ha 3emsdAra. Cropa3yMeHHMETO BKIOUBAa 31 CTpaHMIUM C KOHKPETHU KOJUYECTBEHU
nmapameTpu. Koeto oT cBos crpaHa TpsiOBa ja 3acHiIM IpHiIaraHeTo Ha PamMkoBara KOHBEHIMS Ha
OOH no m3menenue Ha knumara (PKOOHUK), craptupana Ha cpemiata Ha BbpXa Ha 3eMsTa npe3
naneunata 1992 r. B Puo ne XKanmelipo. Ilapmkkoro criopazymMeHHe, BKJIHOYBAT TPU OCHOBHH
uemn’:

1) OrpanuuvaBase Ha rJ100aTHOTO 3aTOIUISIHE 10 MO-Maiko oT 2°C 1o 2050 r. B cpaBHEHUE C
nepuoja npeau UHAycTpuanusanusaTa. Llenta e na ce orpanuuu 3aTomisHeTo 10 Kpas Ha XXI Bex
1o camo 1,5°C.

2) TloBumaBaHe Ha CIIOCOOHOCTTa 3a aJaNTHpaHe KBbM OTPHUIATEITHHTE ITOCIEAWIH OT
N3MEHCHHETO Ha KIMMaTa M HachpyaBaHe Ha yCTOHYMBOCTTA HA M3MEHEHHETO HA KiIMMara |
HaMajsiBaHE Ha €MHCUMTE Ha I[apHUKOBM ra3oBe 0 HAa4YMH, KOWTO HsAMa Ja HaBpeAM Ha
IIPOU3BOJCTBOTO HA XPaHHU.

3) HacppuaBaHe Ha MOTOKa OT CpeACTBa B 00JacTTa HAa HaMalsgBaHETO Ha €MHUCHUTE Ha
MIApHUKOBH TA30B€ M YCTOMYMBOCTTA Ha M3MEHEHHETO Ha KIIMMAaTa.

W3cnenBaHeTo Ha YCTOMYMBOTO PAa3BUTHE € CHIIPOBOJICHO C PA3THIHU MOAXOIH, METOIH
W CTATHCTHKHU, KOMTO M3MCKBAT MyNTHIUIMIMpaHe. He e BB3MOXKHO /a ce M3rOTBH YHHBEPCAJICH
KOMIUIEKC OT WHIMKATOPH, KOMTO NOa ObJa MPHIOKHMH B JIOKAaJeH W TiodaneH maH. Beska
JIbpyKaBa, PETMOH MJIM HACEJIEHO MSCTO, TpsAOBa Ja MMa CBOW HA0Op OT MHIMKATOpH, KOUTO ca
XapakTepHH M Ha 0a3aTa Ha TAX Ja ce pa3paboTBaT PasIMYHH METOIHU, MOJACIH M MPOTpaMH 3a
ycToiunBO pa3BuTHe. Besika TepuTopus mMMa cBOW XapakKTepeH BHI, OOJIHK, Pa3BUTHE, PA3IHIHU
OTpaciii, OTIMYAaBAIIM CE€ OT ChCeIHATA TEPUTOPHSA, KOWTO OMIpenens W CHIIEBPEMEHHO Ce
pasrpaHHYaBaT, 4pe3 HeHHMSI MKOHOMHYECKH M COIMAJICH CTAaTyC Ha pa3BHTHE. IIpH I1aHHpaHeTo
Ha LEJIMTe M 3aJauyuTe 3a YCTOWYMBO pa3BUTHE TpsOBa Ja ce MMa MpPEABUI, COLUATHOTO U
HMKOHOMHMYECKO ChCTOSHHE Ha BCEKU PETMOH WM pailoH, HErOBUTE MPOrPaMHU 3a pa3BUTHE, KAaKTO U
HAIlMOHAJHUTE CTPAaTeTWd M IUIaHoBe. KoHIenmwusaTa 3a YCTOHYMBO pa3sBUTHE € XapaKTepHa 3a
BCHYKH OTPACIH U chepr Ha CTOIMAHCTBO.

¢ https://eur-lex.europa.eu/legal-content/BG/TXT/HTML/?2uri=LEGISSUM:128060& from=BG
" https://eur-lex.europa.eu/content/paris-agreement/paris-agreement.html?locale=bg
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30HMpaHEeTO Ha TpajJicKaTa cpela 3aloyuBa YCIIOPETHO C ,,IPOMHIIICHATA PEBOMIOIHA"
npe3 XVIII u XIX Bex. Cp3gaBaHeTo Ha NPOMMIUIEHH 30HU B TIPaJOBETE € H3UCKBAIO M
M3TpaXaHe Ha KWININA 32 PaOOTHUIMTE, KaTO IThPBOHAYAIHO TE3M OOEKTH ca OMIM B OJH30CT
enHo a0 apyro. C TeueHne Ha BPEMETO, 3al104YBa OTAaIe4aBaHeTO U Ch3/1aBAHETO HA 30HH B KOWTO
Jla IPOTHYA COLIMATHYS HAYMH Ha XUBOT. 32 mbpBU IbT npe3 1903 1. Tonu [apuue (1869-1948)
HpesCTaBs KOHLEMIHS 3a 30HUpaHe Ha Ipajcka cpefia, KaTo pasrpaHHuaBa HAKOJKO BHIAa 30HU —
MPOMUILIEHH, OTAMX, JKWIMIIHY, OOpa3oBaHME U TPHABIDKBaHA. [lonWTHKaTta BOIEHA OT
aIMIHUCTpAIUATa Ha TOJIEeMHUTe TpafoBe B EBpomna e ch3maBaHeTo Ha OIAarONpHATHH YCIOBHUS Ha
JKWBOT, UYpe3 INpHiaraHe Ha COIHMATHO-MKOHOMHYECKa METOJWKA, IT0J00psBaIla >KU3HCHUS
CTAHJAPT Ha HACEJICHUETO. 30HHUTE 332 OTAMX WIN 3elICHUTE 30HU TPsiOBa Jla OBbJAT B CHCEICTBO C
MecTaTa 3a obutaBaHe. Cb3laBaHe Ha Tpajcka 3eleHa HHOPACTPYKTypa € 3aJb/DKUTEITHO:
MapKoBe, TPajuHM, MONSHHM, 3€l1€HH 30HH, €KO-IbTeKH, EKO-CHOPTHH MBbTEKH, CHOPTHH
CHOPBKEHHUS Ha OTKPHUTO, 3€IE€HH 30HM B CHUCTAHHE C M3KYCTBEHH €3epa, IPHPOAHH My3el u
JPYTH.

Cropen Green Infrastructure Planning Guide, onpenens: ,,3eieHata WHPPaCTPYKTypa
KaTo (u3MyecKa OKOJIHA cpella BB M MEXLy I'paJoBe, CElUIla U Cella KaTo MPEACTaBIIsIBA MpEXa
OT MYJNTH()YHKIIHOHAIHA OTKPUTH HMPOCTPAaHCTBa (0open spaces) U BKIIIOUBaA ((popMasiHi) mapKoBse,
TpajyHU, TOPH, 3€JI€HH KOPHUIOPH, BOJHU IOpedYus, yIHYHM IbpBeTa M JaHAMABTHT (open
countryside)“.®

Cnopen aBTOpa Ha pa3paboTeHHs MaTepuan Oe3 MNPETeHIMH 3a H34YepHaTeNHoCT,
TPE/ICTaBs CBOSATA TPAKTOBKA 3a TPpajicKa 3eJieHa 30Ha: ,, | pajcka 3eleHa 30Ha (MM 30Ha 32 OT/IHX)
e cOop OT KOMITOHEHTH (KJINMaT-eIeMEHTH, BOJIH, TTOYBH, (iopa, ¢ayHa U IpyTH), HAMHPAIIH Ce
KakTO BBTPE Taka M W3BBH ypOaHM3WpaHWTE 30HHM, Y4acTBAIld BBHB (OPMHPAHETO Ha EKO-
CHCTEMUTE, CBBP3aHU B 3aIUTEHH TEPUTOPUH Ha ONIPEAENIEH apean‘.

B 3onure TpAOBa nJa MMa U3rPaAeHM pa3BIEKaTENHH U CHOPTHU CBHOPBHKEHHUS,
o0CIyKBaIlll HYXJUTE Ha HACEJICHHETO CIOpex IOTpeOHOCTHTE Ha OuTa M KyATypara.
Wsrpasknanero Ha OMXOO0CH TUIT HHPPACTPYKTypa B ypOaHU3MPAHUTE 30HM JI0 TOJIIMA CTETICH IIe
OKaXXW BIIUSIHUE BBPXY MECTHUS MUKPOKITIMAT.

Knnmara wimm KIMMaTHYHM TIpOMEHHM B ObJemie mie ca Hal-decTo ymoTpeOsBaHHTE
JYMUYKH B )KUBOTA Ha YOBCIIKWS MHIAMBHI. TO3M NPUPOJEH €IEMEHT € ChIbTCTBAL] (akT 3a
XopaTa Ipe3 LsI0TO EBOJIIOIMOHHO pa3BUTHE. Bee olle oka3Ba MPsAKO BIUSHUE BbPXY HauMHA Ha
KHUBOT, 0€3 3HaueHHe OT MPHUCIOCOOMMOCTTa MM B KOH KJIMMAaTH4YEeH Mosc xuBesT. HoBure
TEXHOJIOTHH W3IION3BaHM OT YOBEKa, KaTO KIMMATHYHH CHCTEMH W IIOJOOHH Pa3sHOBHIHOCTH
o0JleKkJaBaT XMBOTAa Ha XOpaTa, HO HsAMa Kak Jia ce MPEOAOJICST HETATUBHUTE IMOCICAWIH OT
MpOMSHATa HA KJIMMaTa B JBJITOCPOYCH IUIaH, WM PU KPATKOCPOYHUTE BPEMEBH MHTEPBAJIH OT 3
Jo 5 nena. Heobxomgumo e ga ce HamansT HMapHUKOBUTE €MUCHU M BBIVIEPOJECH JBYOKHC B
atMoccepara ot 40 1o 70%, 3a 1a ce HaMalAT MOKAYBAaHUATA HA TEMIIEPAaTypHUTE CTOMHOCTU OT
aHTPONOreHHA JEMHOCT. 3a Jja ce 3ama3iT CpeJHUTE CTOMHOCTH Ha TemIlepaTypara Ha 3emsTa J0
2°C Ha TO3H eTaln B CJICICTBHE JIa TIPOABIDKAT Jla Ce HAMAJIAT CTOMHOCTHTE HA BPEAHH EMHUCHH JI0
nocrurane Ha 70-90%. Karo cnenBain eran € JOCTUraHe Ha CpelHA TEMIIEpaTypHa CTOMHOCT 3a
aHerara 3eMs B pamkute Ha 1,5°C 3a5oxeHo kato mapamersp Ha [laprkkarta koH(pepeHuus 3a
kaumara npes 2015 roauna. IlpoOyknaHeTo € O4eBHIHO, MaTepHalu3Ma OTCTHIBA MACTO Ha
HOBOTO Ipo3peHue. YoBenkaTa IUBUIN3ALUS HABIN3a B HOBO XUIISJONETHE HA CBOETO Pa3BUTHE.
I'panoBere ca Mecrtara 3a KuUBeeHE Ha rojsMa vact oT xopata. Jo 2050 r. max 50% or

*http://www.greeninfrastructurenw.co.uk/resources/North East Green Infrastructure Planning G
uide.pdf

139



HaCeJICHWEeTO Ha IUIaHeTaTa Ile € JIOKAIM3UPaHO B ypOaHuzupanute 30HM, a 10 2070 r. Hax 80%
e JKMBee B TAX. BeposTHO TOBa € IbTSA HA MPOTpEC, Ch3IaBaHE Ha TEPUTOPUH, KBIETO Jla Ce
KOHIICHTpHUpA IO-TOJSIMATa YacT OT HaceneHneto. ChBpeMeHHaTa KapTHHA KOSTO ce pa3KpHBa 3a
COLMATHUS, UKOHOMHYECKHUSI U €KOJIOTMYEH HAauMH Ha XMBOT Ha XOpaTa B IMO-TOJsIMa 4yacT OT
CBETOBHHUTE arjioMepali W Meramojucu He € Hukak komdoprtHa. OrpomHusi Opod Ha
HaCeJIeHHeTo, roisMara My TIbCTOTA Ha €IWHHLA IUIOHI, pPa3dMKUTe B HHOPACTPyKTypara,
COI[MATHUTE M HUKOHOMHYECKH [eHHOCTH MeXIy ILEHThp M mepudepus, cb3gaBa H0CTa
KOH()JIMKTHH CHTYaIllH, MEXTy OTIACTHHTE €THHUYECKH TPYNH W KIACOBU paszmeneHus. [omemute
rpajgoBe OT Jpyra CTpaHa ce SBSIBAT MKOHOMHUYECKH W (DMHAHCOBH IIEHTPOBE, KOWTO CH3IaBaT
orpoMeH Opoil pabOTHH MecTa, KOHTO ca CBBP3aHH ChC COIMATHO-MKOHOMHYECKH JAeHHOCTH
o0cCITy»KBaIlli ChbOTBETHATA AbprkaBa. B rpanunute Ha EBpomna, mogo06eH TUN TPajcKu 30HU HUMAT
Ba)KHO 3HAYCHUE 3a ABMKEHHETO Ha ()MHAHCOBU IOTOK, TE CE SIBABAT LIEHTPAIHH AJpa Ha TOJIeMHs
rpaj ¥ B IOBEYETO CIyYai, ca MEXJUHHOTO 3BCHO MEXIY OTACIHUTE COLUATHNA M HKOHOMUYECKH
cextopr. CBOTBETHO BHCOKHS CTaHAAPT B arJIOMEpalMuTe M Meramonncure Ha EBpomna ch3maBa
ycuoBue 3a QopMHpaHe Ha MaTepHAHO OOIIECTBO, 3aBHCEIIO0 OT HOBHTE TEXHOJIOTHIHH
npoayktd. KoHCymMaTopckoTo oOLIECTBO U TOJNEMUTE MPOU3BOAUTENUTE, ca (OpMHUpAIH
,,OMarbOCaH Kpbr, M3NOMIBAWKU TPUPOJHUTE pECYpCH, MPEBpPHIIAKM TI'M B CTOKH,
3a[JOBOJISIBAlIKM , XUIIHUYECKHUS TJIaJ‘ Ha Xopara 3a MaTepHalHd NpuAoOuBKH. MopaiaHo
ocrapsyata WIH H3Xa0eHa CTOKa Ce IPEeBpBIla B HEHYXKHA BeI, KOATO TpsiOBa da ObaH
M3XBBPIITHA M TyKa Bede, ce MOpakaa OTPOMHHSA NMpoOiIeM M IIo0amHMAT BhIpoc: - Kakso ma
MpaBHM C HEHYXKHUTE Hea?

Ha To3u BBIpOC, OTTOBOp MoOrar jAa JAajaT HOBHUTE 3eleHH IpajfoBe, OBACIIETO Ha
JoBelIkara uBMiIM3ausa. Cb3aaBaHeTO Ha TaKbB THI Ipaj ce Oa3upa Ha (HakTOpU M NPHHIIUIIH,
BBPXY KOHTO ce marpaxna ¢uiocodusata Ha HOBHSA THUI HHQPACTPYKTYpPHO pa3BUTHE BBHB
BEPTHKAJIECH M XOPU30HTAJICH aCIEKT.

B mokiama mpemaramM HIKOJIKO TPyTH (paKTOPH, KOITO ca 6a30BH 3a 3€JICHHUTE I'pasioBe,
€/lHa 4acT ce IpHIaraT 1 Ipu KJIACHYECKH IpajjoBe, pa3dupa ce AUCKYCHUsITa, 33 Pa3LINPSBAHETO U
IpUEMaHeTO Ha HOBH TaKUBa, OCTaBa OTBOPEHA.

HNkonomuueckute (akropu mnpenctaBIT (UHAHCOBUS OOJMK Ha 3€JICHUS TIpaj.
Pa3Butnero Ha (pUHAHCOBUTE CEKTOPH BKIIOYBAT: OAHKH, (PUHAHCOBU U THPTOBCKH JAPY’KECTBA,
3acTpaxoBaTeJIHM KOMIIaHWM, Om3Hec mapkoBe. OT jpyra cTpaHa, Te ca CBBpP3aHH C
WHBECTHIIIOHHATA IIOJIMTHKA, HACOYEHa KBbM Ch3JaBaHE HA HOBO ITOKOJICHHE TEXHOJOTHH,
00CITy>KBaIlli COLUATHUTE 1 UKOHOMHYECKU CEKTOpUTE Ha 3eNeHus rpa.

Couumannute (QaxkTopu, ca Hal-3HaYMMUTe M 0a30BH BBPXYy KOWTO ce€ H3rpaxkaa
¢mnocodpusaTra 3a pazBUTHETO M (QYHKIHMOHHPAHETO Ha 3€JeHMs Ipaj, Karo KOHLENTyalHa
noktpuHa. To3um Tum daxropu TpsAOBa Aa ca HACOUCHH KBM EKOJIOTO-COLMATHUTE AECHHOCTH
00CITy KBaIllN KUTEINTE HA TPajia.

I'eogemorpadcku GakTop, BKIIOYBA BCHUKH JI0 Cera M3BECTHH M MU3IOJI3BAHH CIICMEHTH B
reojeMorpagusaTa — pakaeMoCT, CMBPTHOCT, €CTECTBEH M MEXaHHYeH IPUpPacT, MUTPallMOHHA
HNOABMKHOCT. 3a 3€l€HMs Ipaj BaXXeH M HEOOXOIMM €NEeMEHT Ile C€ SBH MOAIBPKAHETO Ha
npuOIM3UTENHO eIHAaKbB Opoif HaceneHue. IIpu eBeHTyalHO HapacTBaHE HA HACENEHHETO TO
TpsaOBa a cTaBa IJIABHO M [0 HSAKaKBa CTEIEH peryispHo. Llgmara cucrema Ha rpajga me €
OasupaHa c ompeneneH Opoil XWTENH, a OT TyKa COIHATHO-MKOHOMHYECKHS J>KHBOT IE €
aHraKMpaH C TO3M Opoil, KaKTO M BCHYKH CHUCTEMH 33 KOHTPOJI M yNpaBleHHE Ha rpaja. Baxken
€IeMEHT B 3€JIeHMs IpajJ IIe € PAaBHOMEPHOTO paslpeneNieHue Ha HaceJIeHHETO IO IsjaTa
TEpUTOPHSl, TaKa lIe ce U30erHaT peaula Hey100CTBa B COIMAIHO-MKOHOMUYECKHS ’KUBOT.

WudpactpykrypHute (HakTopu ca ChIIO KIIOYOBH, 338 PA3BUTUETO M (DYHKIHMOHUPAHETO
Ha 3eJieHHs rpax. Te Morar ma ce pasfensT Ha HAKOJKO IO TPYHH cropen (yHKIHATa Ha
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W3I0JI3BaHe: MMO3€MHA U HaJ3eMHA M BCHYKH BHJOBE TPAHCIIOPTHU CHOPBIKEHHUsI, CrpajacH (HoH,
JIETUIIHN ¥ BOGHHU 00EKTH, IPUCTAHUIIHU ChOPBKECHUS U APYTH.

Knumatnaaus ¢axTop e mojch3HaTeTHAaTa MPUYHHA 32 Ch3/IaBaHETO HA TO3M THII TPa.
IIpoMeHnTe B KIMMaTa B pPE3yNTaT Ha IMPEKOMEPHOTO H3MOJ3BaHE HAa IPHPOTHOPECYPCHHS
MOTEHIHMANT Ha 3eMsTa, TOBE/IC 10 BhBEKIAHETO HA HOBH MAPAJUTMH B COLHATHO-MKOHOMUYECKHS
HAYMH Ha )KMUBOT. MI3MEHEHHETO Ha KJMMaTa B III00AJICH aCIeKT, Ce € CIy4BalO0 MHOTOKPAaTHO Ha
riaHerata, Ho mpe3 mocieanutre 30-40 r., ce OTYUTAT MHOTO PE3KH NMPOMEHHU U TONsIM OpoH,
aHOMAJIHU KJIMMATUYHU siBieHus. [IpomsHaTa Ha MUKpPOKIMMAaTa Ha OIpeNelieHH PalioHW Ha
3emsaTa OKa3Ba NpsKa BIUSIHHE BBPXY IJ00anHaTa CHHONTHYHA KapTWHA. V3rpaxmaHeTo Ha
3eJIeHH TPajJoOBe M TAXHOTO (pyHKIMOHHpaHEe Ha 0a3za MPUPOTHO-CBOCOOpAa3cH HAYWMH Ha JKUBOT
MOJKe O 1ie 3a0aB1 aNOKAIMNTHYHUTE KAPTHHH 32 €KOJIOTHYHA KaTacTpo(da Ha IyiaHeTara.

Exonornunust Qaktop Ie € MOKa3aTeleH 3a 3eleHHs TIpaj, MOJIbPKAHETO Ha
€KOJIOTHYHA cpella B IUIOTO TPAJICKO MPOCTPAHCTBO B XOPHU3OHTAIHO W BEPTUKAIHO HUBO IIE €
OCHOBHa (DYHKIHMS Ha IpUIaTa CUcTeMa. PenmknmpaHeTo HAa BCHYKH BHAOBE OTIAJHH HPOIYKTH
OwiM Te OMTOBHM WM MPOMHIUICHH IIe OBAU 3aIBJDKUTEIHO, 0a3UpaHU Ha ONpPENCICHH MeCTa.
TsxHOTO MpepaboTBaHE IIe C€ CBBP3BAa C HOBHTEC TEXHOJIOTHHU. 3ab/DKCHUE HA BCEKH JKHTEN Ha
rpajackara 30Ha IIl¢ € Jia CIIa3BaHeTO Ha OMPEICIICHH HOPMH 3a MOAIbPXKAHE Ha YHCTa IpajcKa
cpena. B TO31 CMHUCHIT Ha Pa3ChKICHUE, MPOU3BOICTBEHUTE MOIIHOCTH M TPAHCIIOPTA BB BCHYKH
HETOBH ()OPMHU, III€ OTTOBAPAT HA OMPEeNICHH M3UCKBAHUS, HOPMATHBH U CTAHJIAPTH, TIOAIYMHEHH
€IMHCTBEHO Ha SKOJOTHYHMS HAUMH Ha )KUBOT B 3€JICHHS TPasl.

OdmocodusaTa 3a H3rpakaaHe Ha 3€NeH Irpajd TpsOBa a ce 6a3upa Ha MPUHIHIHM, KOHTO
Tpsi0Ba na ce cmas3par 3a Ja (GYHKIMOHUpA TO3W THII rpal. Pa3dupa ce kato aBTop Ha Ta3d KHHUTra
IIe TpeIoka MOETO BHXKIAHE MO BhIpoca (MMa BEPOSTHOCT W Ha HAKOW Ja He My JOMAJHAT),
BCEKH CaM MOXKE 13 H3rPajiy CBOsATA Mapaaurma 3a ObIemieTo.

3enenus rpaq TpsOBa 1a € aIMUHHACTPATHBHO CaMOCTOSTEIHA €IUHHIA, KATO HAYUH Ha
yIpaBJleHHe B TPaHUINTE Ha 3eMiHIIeTo. ['pama ma € OTAeNeH OT OCTAaHAINTE TEPHTOPHATHHI
CIMHHAIM Ha cTpaHaTa (TIPH MOJIOKCHHE, Y€ OCTAHAIHNTE CEeNUIa HAMAaT HOJOOCH THIT Ha
ynpasjeHue). AKO € HaJ0KEHO LICHTPAIM3UPAHO YIIPABICHHE B CTPAaHATa, 3eJICHHs TPpaj TpsOBa 1a
O0baM U3KIIOYEH OT nomoOeH Bua cxema. KaTo Mozen Ha ynpaBiCHHE MOXKE la CE MPUIOKH
LEeHTHP-Niepudepusi, Bpb3Kara Ja € JBYIIOCOYHO, TTOTOKAa Ha MH(POPMALUI OT BCHYKH chepu Win
mon cepu a mpemMuHaBa mpe3 OCHOBHA codpryepHa 0aza. Taka Bpb3KaTta MEXIy ICHTPATHUTE U
nepudepHn YacTH (IBIKEHHE Ha XOpa, CTOKHM, KAalHTaJHM, TpapHWK Ha JIBIDKCHHE W Ip.) IIe €
NOCTOSIHHA W TIPH TOsBaTta Ha aucOalaHc, MOraT Ja C€ B3eMaT ONTUMAJHH PELICHHUS I10
KOHKpeTHara mpobyiematrka. HaceneHueTo e ObIu pa3noioKeHO ONTHMATHO MEXKAY LHEHTHP U
nepudepusnTa, KaTo pa3ivKd B YCIYyTHUTE U OOCIY)KBaHETO HsIMa Ja MMa. AJIMUHHCTPUPAHETO
yhOpaBlieHHEe Ha Tpaja TpsOBa 1a € eleKTpoHHO. Taka Ime ce H3MOJI3BAT €IHOBPEMEHHO
MHPOPMAIMOHHN Y KOMYHHKAIIMOHHU TEXHOJIOTHHU MPH YIPABICHUETO U JaBeHE Ha HH(POPMALIUS
Ha IrpakKIaHHUTEe, KaKTO U TAXHOTO 00CTyXBaHe. B TO3M cirydail BCHIKH aMHUHUCTPATHBHH CITYKOH
e ObJaT CBBbP3aHHU B €HA O0IIa CHCTeMa, KOATO Jia aBa WH(OpPMAIs U ChIICBPEMEHHO J1a € B
NOoJI3a Ha TPaXIAHCKOTO oOmiecTBo. [IpunaraHeto Ha HOBH TEXHOJOTMH M TEXHOJOTUYHH
pelieHus, TpsOBa Ja ¢ ChbOoOpa3eH U HACOYCHU KbM CKOJIOTMYHUS HAYMH HA J)KMBOT Ha xopara. Te
TpsiOBa J1a pemasar npoOieMuTe Ha TpaKIaHUTE, CBBP3aHN C TEXHUS HAUWH Ha )KUBOT.

VHBecTHIMNTE B 3€NEHUTE TpafgoBe TPsOBa 1a ca HACOYECHH KBbM, CH3IaBAHETO HA HOBH
TEXHOJIOTHH, CBBP3aHM Hai-Beye C IpepabOTBaHETO M OIOJ30TBOPSBAHETO HA OTIATHHUTE
HOPOJYKTH Ha MPOMUIIUICHUTE CEKTOpU W Outa. VHBecTHpaHeTo TpsiOBa Ja 3aCerHH W TPajCKHs
TPaHCIIOPT C HErOBHM Pa3HOBHUAHOCTH B 3aBHCHUMOCT OT BHIa HJIM BHIOBETE, KOHTO IIE ce
u3non3Bar. ToBa 1O roisMa CTENEH I€ BaKH 3a JHYHUTE W CIYy)KeOHH aBTOMOOWIIH.
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3akymyBaHETO Ha HOBH TEXHOJIOTHYHO MOJCPHH MPEBO3HH CPEACTBA ¢ € KU3HCHO BAXKHO 3a
(YHKLHOHUPAHETO Ha 3eJICHUS IPal.

HoB Tun m30uparenHa cucTeMa, BaKeH M 3aABJDKATEIICH €JIEMEHT B COIL[MATHUS KHUBOT
Ha rpajaa. Bcekn kuTen HaBbPIIIUI ITBIHONETHE IIie OB 3aIbJDKABaH Ja YIIPAXKHABA CBOS BOT 3a
MECTHH H300pH, 4pe3 CJICKTPOHHO IJACyBaHE, CEKI[HOHHOTO [JIaCyBaHE HiIMa Ja Ce IMpuiara.
KoHBeHIIMOHATHATA MOJIUTHYECKA CHCTEMa B 3€JICHUS Ipajl, HaMa Kak 1a GpyHkuuoHupa. Helinure
CTapy KOMIIPOMETHPAHHU MPUHIIUIIN, HE KOPECIIOHANPAT C HOBATa apaurMa.

OO6pazoBarenHa cucrteMa TpsiOBa 1a € Haco4eHa KbM (OpMHpaHe Ha HOB THII MUCIEHE U
cp3HaHMe. HoBoTO mo3HaHWe TpsOBa 1a jaBa OTTOBOPH W Ja 3ajaBa BBIPOCH HACOYCHH KBM
MpeoTKpuBaHeTo Ha [lmaHeraTa, KaTo KHMBa CHCTEMa M CHMOMO3a MEXIy YOBEKa M IPHUpOJATa.
O06pa3oBaHUETO J1a € IPUOPUTETHA cPepa, HACOUECHO KbM BCHUKU Bb3PACTOBH I'PYIIH.

JaBaHeTo Ha TOYHA Ae(HUHULUS 33 3eJIeH TPaj Ha TO3U €Tall € J0CTa TPYIHO U Haii-
BEpOSITHO Lie ObJM HETOYHO, NOPAJX NpaKTHYecKaTa IPUYMHA, Y¢ B MOMEHTAa HUKbBJE B CBETA,
HSIMA TTO0JI00HO CeJHIIe, KOETO M3IUIO Ja 33aJ0BOJISI CBOMTE MOTPEOHOCTH M HYXIH MOCPEICTBOM
aNTepHAaTHBHA CHEPrus WIM Jga mpepadorBa Hany 95% oT oTmagHWTe NPOXYKTH OT OWTa,
MIPOMHUIIICHATA AEHHOCT, TPAHCIOPTA WITH Jp. ACHHOCTH.

ABTOpAa Ha JOKIaIa MPEACTaBs CBOCTO OMpEACICHHE 3a 3eJIeH Tpaj, Oa3upaiiku ce Ha mo-
TOPHHUTE MpPEACTaBeHH (aKTOPH U MPUHLUNU: ,,YpOaHH3MpaHA CHHEPreTHYHA 30HA, H3LUIO
00Bbp3aHa B €AMHHA TEXHOJIOTMYHA CHCTEMa, MOAYMHEHA €AMHCTBEHO Ha E€KOJOroChOOPasHHAT
HaY¥H Ha )KUBOT B COIIMATHO-MKOHOMHUYECKaTa cepa Ha xopara“.

3akJouenune

Cum6mo3a MeXIy colMyMa U IPUPOAHATA cpefa MoxKe Aa GyHKIHMOHHPA B yCIOBHUATA Ha
TpaJicKa cpefa, IpH yCIOBHe, Y€ YOBEKbT He pa3pylIaBa xaburara. I'pajckara ekocucTeMa MOXe
ma OBIU paspylicHa B pe3yiaTaT Ha CTOMAHCKH JEHHOCTH, HO HEHHOTO BB3CTAHOBSIBAHE € OT
CBIIECTBEHO 3HAUCHHUE 3a oOuTaTenuTe Ha apeana. Ha kontuHeHTa EBpona nma pexuna cenuma u
rpazioBe Ja ce NPEeBbpHAT B 0a3UC Ha HOBHS HA4YMH Ha XKUBOT. BeposTHO € na ce mosBu edekra Ha
,»JIOMHHOTO®, JIO CTapusi rpaj, Aa ceé M3rpaju HOBO 3eJIEHO cenuiie. ['pajckara ekocHcTeMa e
CBBKYIHOCT OT )XHMBHU OPTaHU3MH M HHAWBUIUTE Ha COIIMyMa, CBBMECTHO OOWMTABaIM eAHa o0Ia
TEPUTOPUST — TpajacKaTta cpema. MACTOTO HapedeHO Tpaj, BKIOYBA BCHYKH BHJIOBE
HHPACTPYKTYPHH CHOPHKCHUS, PA3MONOKCHH BBPXY LeNus JaHmmadT, BBPXY KoiTO ca
000cOOCHH 3eNIeHN IUIONH (TTapKOBE, JIOKAJHW TOPH, 3€JIEHH IThTEKH, M3KYCTBEHH e3epa MIIH
KaHaJIM, YJIMYHO O3€JEHsBAHE, IPaJICKH I'PaJMHHU, 300 KbTOBE, CBOOOIHH IIPOCTPAHCTBA U APYTH),
BCHYKH TE3W ChUCTAHMUS JIaBaT HAyaJlo Ha JKMBOT Ha rpajckara ekocucrema. ExocucremMara Moxe
Jla ce HapyIIHN/pa3pylld B pe3ylNTaT Ha KIMMAaTHYHHA IPOMEHHU, KOETO OT CBOS CTPaHa IIIe IMPOMEHHI
e MEKpOKIMMaT. BaxkHOCTTa Ha rpajckaTa eKOCHCTeMa ce 3aKII0YaBa B TOBA J1a OCHTYpsBa
3[paBOCIIOBHA CpEla 3a JKMBUTE OOWTABAallM s OPraHW3MH, KaKTO M 3a COIMYMa KaTo ISUIO.
OyHKINOHMPAHETO Ha 3eJICHUS rpan TpsOBa na ce 0a3upa Ha CHHEPIeTHKA, MEXIy OTICITHHUTE
NPUHIMIN, N3rpajieHn Ha 6a3a (akTypHO pasButHe. Besika eqna cucTeMa MiM nojcucreMa TpsioBa
Jla ce pa3BuBa M pabOTH €JMHCTBEHO B HACOKA EKOJIOr0Ch0Opa3eH HauMH Ha )KHBOT.

ABTOPBT M3Ka3Ba Omarogaproctr kbM HXII ,,.31paBOCIOBHY XpaHH 3a CHITHA OHOMKOHOMUKA H
Ka4ecTBO Ha XKHUBOT, 0 KoMroHeHT 4: BHOMKOHOMMKA, XpPAaHUTEITHH CUCTEMH U HHTETPHPAHO
PETHOHAITHO pa3BUTHE U
PIT 4.1. 3naueHue Ha OGMOMKOHOMHMKATA 32 PETHOHAIHO Pa3BUTHE, arPOXPAHUTEIIHU BEPUTH U
Ka4yecTBO Ha >KUBOT.
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ITPOYUYBAHE Bb3MOKHOCTHUTE 3A ITPESUMYBAHE B IIOYBATA
HA I'PYAKH OT DAHLIA VARIABILIS HORT.
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INVESTIGATION OF THE POSSIBILITIES FOR OVERWINTERING
IN THE SOIL OF TUBERS
OF DAHLIA VARIABILIS HORT.
VALERIA IVANOVA
VALENTIN PANCHEV
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Department of Horticulture

Abstract
Dahlia belongs to the group of perennial rhizome flowers (Tafradzhiyski, O., V. Ivanova, 1999). In
the soil it forms a nest of tubers, which are cylindrical, slightly pointed on both sides. Because the
dahlia comes from Central America (Mexico), it does not tolerate the cold temperatures of our
winter. That is why the tubers are planted in the second half of April, and removed at the end of
September or after the fall of the first frosts (Nikolova, N. 1999). The tubers are stored for 6
months in a dark and ventilated place where the temperature does not fall below 0 ° C. Recent
changes in the agro-climatic environment and preliminary studies have naturally led to the
conclusion that it is possible that the tubers of dahlia can be left without removal and storage in the
soil. The purpose of this study is to identify damage or lack thereof when overwintering soil
dumplings. Three varieties were used - Vitus, White Ball, Dark Red. It was found that after
wintering the number of tubers increased by 6.1 pcs. or by 107% for Dark Red. Plant height
increased from 5.3 cm (White Ball variety) to 26.8 cm (Dark Red variety). All three varieties have
a significant increase in the biometric characteristics of the stem and inflorescences.

Key words: dahlia, tubers, overwintering, biometrical behaviours.

YBon
JanusaTta e 4ecTo CpellaH BUJ, M3IOJ3BAH KaKTO 3a BBHIIHO O3CJCHSIBAHE, TaKa M KaTo OTps3aH
st (Huxomnosa, H. 1999). Marina, J. L. (2015) u3TpkBa, 4e manusra € ¢ rojsiM IMOTEHIHATI KaTo
BUJI 32 OTPSI3aH LBSIT, MOPaJXd OrPOMHOTO pa3HOoOoOpaszue oT GopMmu U Oarpy Ha [BETOBETE U
CPAaBHUTEIHO JIECHOTO pa3MHOXkaBaHe. Ts NpPUHAMICKH KbM TIpylara Ha MHOTOTOAWIIHHUTE
kopenunau 1Bets (Tadpamxuiicku, O., B. MBanosa, 1999). B mnoBedeTo u3cienBaHus, KaTo
OCHOBEH (DaKkTOp, OKa3Balll BIHSHHE BBbPXY HEHHOTO pa3BUTHE M Hal-Beye BBPXY IbOTEKA €
CBETJIMHATA, , HO JPYIUTE YCIIOBHUS HAa OKOJIHATA Cpela ChUIO OKa3BaT CHUIECTBEHO BiMsHUE. B
Ta3u BpB3ka Malik, S. A. et al. (2017) mpoy4BaT BIMSHHETO Ha PETYJIATOPUTE HA pacTexka BBPXY
pacTexa u Ub(pTeKa HA JaMATA KATO YCTAHOBSBAT, Y€ [HAMETBPBT M OpOST Ha CHLBETUSITA U
MIPOIBIDKUTEIHOCTTA HAa ChXPAHEHHE B OTPSI3aHO CHCTOSHHE Ca MAaKCHMAJHHU IPH TPETHUPAHE C
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4000 ppm xnopmekBat. DeHOTOTWIHUTE MPOSBU HA JANUATa BBHB BPB3Ka CHIIO C U3MOI3AHETO HA
pacTexxHu perymatopu ca Owmnm obektr Ha wm3cnenBaHe ot  Khan F.U. et al. (2003).
ITpou3BoaUTEIHOCTTa HA HIKOM COPTOBE Jaius MpPU KBCHO 3acakIaHe BbPXY BApPOBHUTH IOYBHU
npoyuBar Mishra, H. P. et al. (1990) u ycraHoBsBaT, 4e 10 OTHOIIEHHE BHCOYMHATa Ha
pacTeHusTa, 6poil MMBIKH, THYU OT 3acaXJaHe JI0 MbJIeH Ub(TEXK, KAUECTBO M pa3Mep Ha OTpsA3aHUA
uBAT Hai-noaxozsm e copt Kenwus, ciensan ot Kensun Poys, bnek ayt u Burop. Texnonorusita
Ha OTIJIeXKJaHe MPU HAIM YCJIOBUS MPEABMKIA 3acakIaHe Ha TPyAKUTE Mpe3 BTopaTa MOJIOBHHA
Ha anpwil ¥ U3BaXJaHE B Kpas Ha CENTEMBpPHU. [ 'pyIKUTe ce ChXpaHABAT B IPOIBIDKEHHE HA 6
Mecella Ha ThMHO M MPOBETPHBO MSCTO, KbAETO Temmeparypara He maja nox 0°C. BeB Bpb3ka C
HaOJFOaBaHUTE HANOCIEAbK IPOMEHH B arpo-KIMMAaTHYHaTa OOCTaHOBKAa M IPOBEACHHTE
IpeBapUTENHN MpPOyuYBaHUS Oellle YCTaHOBEHO, 4Ye€ MOBPEAMTE HAa TPYAKUTE IIPH ECEHHO
HeW3BaXKJaHe OT IoYBaTa ca He3HauuTenHH. OCHOBHATA IIeT HAa HACTOSIIIOTO M3CIIC/BAHE € Jia Ce
HpOYYH MPE3UMYBAHETO B TI0YBATa HA TPYAKH OT JalHs .
Marepuana u MeToau
HscnensaneTo Getle mposeneHo B JleHaponornuHus napk Ha ArpapeH YHusepcuteT — IlnoBaus,
npe3 nepuozaa 2017 — 2018 r. M3mon3Baru 6gxa Tpu copra Jamus: OT HHCKUTE copT Vitus; oT
cpenHo Bucokute - copT White Ball u ot Bucokure — copt Dark Red. B Hawanoto Ha
eKCIIepUMEHTa 0sXa TOA0paHy TPYAKH C OYTH €AHAKBH Pa3MepH Ha TBIDKWHA U THaMeThp. Beska
TpyJKa MMalmle gacT OT CTapoTO CTHOJIO. 3aca)IaHETO ce M3BBPINM Ipe3 BTOpaTa MOJIOBHHA HA
anpun. Ilpe3 mppBarta roAMHA pacTeHMSATa OsfXa OTIVIEKAAHM IO BB3MPHETaTa 3a CTpaHaTa
TexHonorus, 0e3 Aa OBJAT OTYMTAHH BEreTaTHBHUTE U TIeHepaTuBHHM mposBu. Ilpes BTOpara
MOJOBHHA HAa OKTOMBPH PACTEHHUSTAa OT KOHTPOJIHHUTE BApHAHTH OsfXa W3BAIEHH, NOYUCTCHU U
CBbXpPaHEHH B ThbMHO NPOBETPHUBO MOMELIEHHE, KbAETO TEMIIEpaTypara Mpe3 3uMara He Haja Mo
0°C. Ilpe3 BTOpaTa MOJOBKHA HA allpU HA ClEBallaTa FOJMHA IOYUCTEHUTE OT MIOBPEAU IPYIKU
Osixa 3acameHH. PacTeHMsATa OT ONMUTHUTE BapHaHTH Osxa M3ps3aHM Ha BucoumHa 10 cm. IIpe3
BTOpaTa MOJOBHHA HA OKTOMBPH IIpe3 IbpBaTa rOAWHA Ha OTTIICXKAAHE IPYAKHUTE OsiXa OCTaBEHH B
No4YBaTa 3a ciefBaiiaTta Bereramus. [Ipe3 BTopara Beretanus Ha paCTEHHUsTa U HA KOHTPOJIHUTE, U
Ha ONHTHHUTE BapUaHTH, 05Xa IPOYUYEHH BETETATUBHU U AEKOPATUBHU NPOSIBH.
PesysraTu u 00chxkIaHe

Ot nmanHUTe B Tabmmma | ce BmXkIa SICHO, 4e NMPe3UMyBaIHTe B IOYBATa PACTEHHS M OT TPHUTE
copTa o0Opa3yBar no-roJisiM Opoit rpynku. Haii-rossima e tas3u pasnuka npu copt Dark Red, kbeto
Ipe3suMyBanuTe pacTeHus obpasysat ¢ 6,1 6pos mmu 107.0% noBede rpyaxu oT KoHTpoaata. [1o
OTHOIIICHHE THJDKHHATA Ha TPYAKUTE B IIOBEYETO CIIy4aH MIPEe3UMyBaJIUTe PAcTeHI oOpa3yBar Io-
JBIITU TPYIKU, HO Pa3iMKUTE ca HechluecTBeHU — oT 0,5 cm npu copt White Ball no 0,7 cm mpu
copt Dark Red. bruomerpuunure mokaszaTeny mpH CTHOJIOTO Ha JaiusiTa ca HPENCTaBeHH Ha
tabimua 2. Hali-mHoro crebma obOpasyBa coptr Vitus 6,7 Op. 3a koHTposnHus u 12,2 Op. 3a
Tpe3UMyBaJIHs BapHaHT. [Ipe3suMyBanmTe pacTeHHs M IIPH TPUTE cOpTa oOpa3yBat MmoBede cThoa,
KaTo OTHOBO HAaW-TONSIMOTO TpPEBHUICHHWE € mpu copT Vitus. Haii-ronsima e pasnukara BbB
BHCOYMHATA Ha cThONMarta mpu copT Dark Red — 26,8 cm. IIpu copr White Ball mpe3umysanure
pacTeHus oOpasyBaT ¢ 5,3 cm MO-BUCOKH CTHOJIA, a MPU COPT Vitus paznukaTa BbB BUCOYMHATA HA
cTebmara e 8,1 cm B mom3a Ha TpPE3UMYyBAIHTE pacTeHHs. J[MaMeTspbT Ha CTHOIOTO TpH
MIPEe3UMYBAJIUTE PacTeHUs € Mo-rosiM oT 17.6% mpu copt Vitus 10 42.7% npu copt White Ball.
Haii-cumen e mosioxureneH epekT BrpXy Opos Ha pa3KIOHEHHUATa Ha CTHOIOTO TpH copT Vitus,
IpU KOWTO Mpe3suMyBanuTe pacTeHus obpaszysar ¢ 14,3 Op. moBeue paskioHeHHs WU ¢ 46.4%,
nokato npu copt Dark Red pasmukara e camo 2,7 Op. mnm 31.4 % B mon3a Ha Ipe3UMyBaJINTE
pactenus. bposT Ha nucrara Ha Dahlia variabilis € CHJIHO TIOBJIMSIH OT HAYMHA HA OTIJICXKIAHE HA
pacteHusATa. PacTeHnsATa MOMy4eHH OT Npe3NMyBalMl TPYAKH, oOpaszysar oT 255,9 Op. mmcra —
copt White Ball, 1o 396,8 6p. — copr Dark Red, nokaro pacTeHusTa, MOJYYSHH OT €XKETOHO
M3BaXXAAHU M ChXpaHABaHHU Ipyaku — ot 113,9 6p. — Vitus, o 166,5 6p. — copt Dark Red. Haii-
CHJIEH € IOJIOXKHUTENHUS edekT Ha mpe3umyBaHeTo mpu copt Dark Red — 166,5 Op. nucta Ha
pacTeHHe B KOHTPOIHUS BapuaHT mpu 396,8 Op. B mpe3umyBanust, win ¢ 138.3% mnoseue. bposr Ha
JIMCTHUTE ASJI0BE B TeKonepecTute mcta Ha Dahlia variabilis e npusHak, KoiTo He ce BiIusie HUTO
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OT NpHUaraHata TeXHOJIOTHS Ha OTIVIeXKIAaHe, HUTO OT copTa. HaumHbBT Ha OTIVIEKIaHEe HE OKa3Ba
BIIMSHHE ¥ BBPXY pa3Mepa Ha juctata. IIpu copt Vitus smcraTta oT KOHTPOJIHUS U IPE3UMYBAIII
BAPHAHT Ca MOYTH IHAKBH 1O pa3Mep — choTBeTHO 11,16 cm® 1 11,07 cm?. Pasnukata npu copt
White Ball ¢ 0,42 cm® a mpu copr Dark Red — 0,35 cm’, u npu aBara copra B moji3a Ha
npe3uMyBaius BapuaHt. [Ipu copt Vitus nBeroBere (Tabnuia 4) ca 94,5 Op. mpu KOHTPOJIHUS
BapuaHT 1 127,1 Op. mpu npe3suMyBaInTe pacTeHus, T.e., ¢ 32.6 Op. moeue mwi ¢ 34.5% B momsa
Ha pacTeHUsITa C mpe3uMyBaiu rpyaku. [lono6Ha TeHaAeHIUS ce Ha0MoqaBa U IPH OCTAHAJIUTE /1Ba
copra. IlpaBu BIeuaTIeHHE MOYTH EIHAKBUAT AWAMETHP Ha CBHIBETHETO HAa KOHTPOJHHUTE U
Mpe3uMyBaIM pacTeHus mpu copT Vitus — 7,3 cm u 7,7 cm cworBeTHO. [Ipn copt White Ball
I[BETOBETE Ca MO-CIpH, W pa3IukaTa B JUaMEThpa Ha CBIBETHETO MEXIy KOHTPOJIHHTE W
NpEe3UMYyBAINATE pacTeHus ¢ mo-romsama - 5,1 cm. [lomo6Hu ca manauTe M mpu copt Dark Red.
BposT Ha murynute u TyOynaHuTe € COPTOB MPH3HAK — Hai-MHOTO ca Te mpu copT Dark Red —201,3
Op. Ipu Ipe3uMyBaNUTe pacTeHuss U 1274 Op. IpH KOHTPOJHUTE PACTECHHS, CICIBAHU OT COPT
White Ball — 105,6 6p. u 89,9 Op. choTBETHO M Hall-MaiKo - mpH copT Vitus — 65,3 Op. u 67,8 Op.
cboTBeTHO. Ilpu peructpupane Opos Ha TyOynuTe ce BIDKAA, Y€ HAUMHBT HA OTIVIEKIAHE Ha
pacTeHusTa BIIUsIe eANHCTBEHO BBPXY Opos Ha TyOynute mpu copT White Ball, kato xonTpOonHUTE
pacrteHus obpasysar 35,7 O6p. TyOynu, a OTIVIeJaHUTE Ype3 MPEe3UMyBaHe TOYTH J[Ba ITBTH ITOBEYE
70,8 Op. wmu 98.3%. Ot nanHUTE B TabNMUIA 2 ce BIXKIA, 4ye equHcTBeHO copT Dark Red moxe nma
O'b/Ic M3ITOJI3BAH 3a Tas3M IeJI — IPU HEr0 KOHTPOJHUTE PACTEHHS 00pa3yBaT IBETOHOCH C IBIDKHHA
50,7 cm, a npesumyBanute pacteruss - 70,4 cm. C Hal-roiasiMa pas3iIHKa [0 OTHONICHHE HA TO3H
IoKazaTel B 1MoJI3a Ha Ipe3uMyBanuTe pacteHus e copt Dark Red — 19,7 cm wm 38.9%, cnenan
ot White Ball — 8,8 cm. Ilpu copr Vitus BiIusHME Ha MPE3UMYBAHETO BHPXY ABDKHHATA Ha
I[BETOHOCA HE € PETUCTPUPAHO.

broMeTpuyHN NoKa3aTesu NpHu rpyzaka Ha Dahlia variabilis Tabauua 1.
Bapuant Copr Vitus Copt White Ball Copr Dark Red
IOKa3aTeNH KOHTpOJIa [pe3UMyBaIIH KOHTpOJIA pe3UMYyBaIIH KOHTpOJIA | Hpe3HMyBalu

Bpoit (6p.) 6,1 8,7 4,3 8,4 5,7 11,8
JpkuHa (cm) 7.1 6.9 9.3 9.8 54 6.1
Juamersp (cm) 1,3 42 2.8 3,9 4.8 6,2
BuomerpuuHu nokasarenu npu crb6i10 Ha Dahlia variabilis Tabauua 2.
Bapuanr Copr Vitus Copt White Ball Copr Dark Red
HIOKa3aTeNH KOHTpOJIa HpE3HMyBaIn KOHTpOJIa [pe3UMyBaIIH KOHTpOJIA | NpPEe3UMyBaId
Bpoit (6p.) 6,7 12,2 6,3 8,5 3,7 6,4
Bucounna(cm) 30,6 38,7 60,1 65,4 101,5 128,3
Jnamernp(cm) 0,51 0,60 1,31 1,87 1,93 2,59
Bpoit paskioHeHus 30.8 45,1 15,7 27,3 8,6 11,3
(©6p.)
bromerpuyHu nokasatenu npu aucra Ha Dahlia variabilis Tabnuua 3.
Bapuant Copr Vitus Copt White Ball Copr Dark Red
TIOKA3aTeNH KOHTpOJIa Ipe3HMyBaIH KOHTpONa Hpe3HMyBaIn KOHTpONA | Tpe3uMyBaIn
bpoit (6p.) 1139 280,6 151,2 2559 166,5 396,8
Bpoit asnose (0p.) 4,1 4.7 4,7 49 4.4 4.8
HHCTHaHJ‘IO]J_I(Cms) 11,16 11,07 9,41 9,83 10,12 10,47
buomerpuyunn nokasatenu npu userose Ha Dahlia variabilis Tabnuua 4.
anr Copr Vitus Copt White Ball Copr Dark Red
[mokasaTenu KOHTpOJIA | IIPe3UMyBaIN KOHTpOJIa [pe3HMyBaIn KOHTpOJIa HpEe3HMyBaIn
0611 6poii Betose (Op.) 94,5 127,1 74,34 117,6 24,79 69,76
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JnameTsp Ha 7,3 7,7 10,4 15,5 18,6 22,7
CBIIBETHUETO (cm)
Bpoii nurysu (6p.) 67,8 65,3 89,9 105,6 1274 201,3
Bpoii TyOysm (6p.) 20,5 20,7 35,7 70,8 68,3 67,9
JbmkruHa Ha 7,3 58 19,5 28,3 50,7 70,4
LBETOHOCA(cm)
H3Boau

1. IIpesumyBaneTo B mouBara Ha rpyakute oT Dahlia variabilis Bogu 1o yBennuaBaHe Ha TEXHUS
Opoit u pasmepu. PacTeHusta, mpe3uMyBaIH B IToYBaTa, oOpa3yBaT rmoede cTh01a, KOUTO ca ¢ 1o-
rojsiMa BUCOYMHA, AUaMETHp U Opoil pa3kIoHEeHHUs. YCTaHOBEH € CHJICH TOJIOKUTENeH eeKT Ha
MIPEe3UMYBaHETO Ha TPYIKUTE OT Janus BbPXy Opos Ha ymcrata. bposT Ha JHCTHUTE ISUIOBE B
paMKHTEe Ha TEKONEPECTHs JHCT HE C€ BIMsC OT MPE3UMYBAHETO Ha rpyaKuTe. PasmepsT Ha
JIFCTaTa € COPTOB MMPU3HAK U MPE3UMYBAHETO HE OKa3Ba BIMSHUE BHPXY HETO.

2. [Ipe3umyBaHeTo yBenu4aBa OOLIUs OpOii IBETOBE HA €JHO PACTEHUE, U OPOST IIBETOBE HA €JTHO
cTp0670. /lMaMeTHPBT Ha CHI[BETHETO, OPOST HA JIUTYINTE M OPOAT Ha TyOyIHuTe, IpH copT Vitus He
ce BIHse OT HauMHa Ha otraexaane. [lpu copt Dark Red yBennuaBaHeTo Ha pa3Mepa Ha LIBETa €
3a CMETKa Ha yBeJIWJ9aBaHe Opos Ha JIMryiuTe. J|bIDKMHATa Ha IBETOHOCA CE BIMSIEC 3HAUUTEIHO OT
Ha4yMHA Ha OTTJICKJaHe Ha pacTeHusara npu coproBere White Ball u Dark Red. IlpenopwuBa ce
M3MOJ3BaHETO MM 3a HPOW3BOJCTBO HA OTPs3aH LBAT CJIEA NPOYYBAHE TPAWHOCTTa B OTPSI3aHO
CBCTOSTHHE.
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Abstract: The stage of the dissertation research for the formation of health and ecological
competences in the training in "Man and nature" is presented. 5-6. class. The data from a
preliminary pedagogical experiment are presented. Content analysis of the content of the
experiment was made.
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BBBEJIEHUE

31paBHO-EKOIOTHYHITE KOMIIETCHTHOCTH Ca B OCHOBaTa Ha Ta3W pa3pabotka. Ts mpemcrass
eTam OT JUCepTalMoHHA paboTa. [Jerma Ha W3CIEABAHETO € Ja Ce HANpaBH AMATHOCTHUKA HA
pe3yaTaTUTe Ha YYCHHIUTE OT MPEBAPUTENICH EKCIIEPHMEHT OT AMCEPTAIMOHHO MpOyYBaHEe 3a
YCTaHOBSIBAHE Ka4yeCTBOTO Ha pa3paboTeHaTa METOJIMKA M MHCTPYMEHTapuyMa 3a NPOBEXIaHe Ha
TIeJaTOTHYECKH SKCIIePUMEHT.

MATEPHUAJIN U METOAHN

B m3cnenBaHeTo ca M3MON3BAHU METOIWTE: KOHMEHM-AHAU3; OUOAKMUYECKO MOOeTUpaHe,
mecmoea nposepra; obpabomxa u aHaIu3 Ha eKCRepUMenmaniy OaHHy OT POBEJICH MearOTMIeCKH
eKCIICpIMEHT. 3a IIeJINTe Ha eKCIIEpPUMEHTa € HalpaBeH KOHTEHT-aHaIN3 Ha y4eOHOTO ChIbp)KAaHHE,
1o ,,4oBeksT u mpupoxara“- 5. u 6. xmac (tabsn. 2). Ilpu Hero ce OTKposBaT BBE3MOXKHOCTHTE 3a
(dopMupaHe Ha 3IpaBHH M EKOJOTMYHM KOMIIETCHIMH IO BCsKa TeMa. [lomydeHW ca JaHHHM OT
MIPOBEJIEH MPEABAPUTEICH €KCIIEPHMEHT M0 JHCEpPTALiOHHA pa3paboTka B ABe yuwnumara - OY
»Xp. Cmupnenckn” u OY . Xp. bores” u CV ,,Oren [laucwuii, rp. Crennnenue. B uscnenpanero ca
BKIIIOYCHH 288 yueHHMKa OT 5. M1 CBHOTBETHO - 6. kiac (mpeoOiamaBamusi Opoll YYEHHIM ca OT
POMCKH TIPOM3XO0[), B Ipolleca Ha oOydeHHWe IO y4eOHWs mpenmeT ,,JOBeKBT W mpHpomara“.
[IpoBenenu ca ypomu mo pa3paboTeHaTa METOJAMKA B TpU BapuaHTa: Bapuant 1- ¢ mpuopurer Ha
WHTEPAKTHBHA €KCKYP3Us M Ipe3eHTalus Ha rmocTep; BapuaHt 2 - ¢ IpHOpPHUTET Ha MHTEPAKTUBHO
MPOEKTHO-0a3upaHo oOydyeHHe M H3M0J3BaHe Ha MylnTuMenuu; Bapuant 3 - ¢ mpuopuTeT Ha
WHTEPAKTHBHO MoJenupaHe (KOHCTpyHpaHe Ha HMHTENEKTyalHH KapTh). 3a AWAarHOCTHKA Ha
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pesynrature e nposeaeH Bxomanl (T)) m wmsxomsamy tect (T,), CHOTBETHO Mpeau Aa CTapTHPAT
YPOIUTE TI0 EKCIICPUMEHTA | TIPH TSIXHOTO MPUKITIOUBaHe. TecToBeTe ChbpKaT CHCTEMA OT 3a1a4H,
KOWTO CHOTBETCTBAT HA MPUETUTE KPUTEPHH - 3HAHKS, YMEHHS, OTHOIICHHE U TIOBEJICHUE, CBEP3aHU
¢ opmupaHeTO Ha 37PaBHU U EKOJIOTHIHU KOMITETSHIMH (Tao0. 1).

PE3YJITATHU U OBCBXJIAHE

JlaHHHTE, C KOMTO OTYMTaMe e(PEKTUBHOCTTA Ha EKCIICPUMEHTAIIHATA METOIMKA ca 00paboTeHH
B Opoii U IIPOLEHTH, KaKTO ¥ CUCTeMaTH3UpaHH B Ta0l. 1. PesynTaTute 3a ydeHUIUTE OT MIECTH KJIac
NoKa3BaT yOeqUTENHO MOBHIIABaHE Ha HUBOTO 3a 3HaHus u ymenus B T, B cpaBHenue ¢ T). Ta3u
TeHJeHIMsA npasy u3kitouenue B CVY ,,Oren [aucuii”, xakro u 3a 5. kinac kato 1suio. Ilo xpurepuu
omuoulenue u nogedenue Pe3ylTaTUTE ca JJOCTA IO-HUCKH, B CPaBHEHHE C JPYTHTE J[Ba KPUTEPHSI.
ToBa e oOmoBanugHAa TEHACHIMH B MOJOOHM wu3cnenBaHua. DopMHpaHETO Ha OTTOBOPHO
OTHOIIIEHHE W IIOBEJCHNE KbM OKOJHATa Cpefa M COOCTBEHOTO 31paBe € eran B 00pa3oBaTelHaTa
MpaKTHKa CBBP3aH C HEOOXOAMMOCTTa OT creuupuyHa MeToAuKa Ha paboTa u g00pa MaTepUaHo-
TeXHUYECKa 0a3a B YUUITHUIIE.

Tabuauna 1. Pesyaratu or uscijieiBaHe Ha 31PABHU H €KOJOTMYHU KOMIIETEHTHOCTH B Y%

Kpurepun Bapuantn Yuninie BI{?“ yreﬂflllm \T ec1|" lVI ‘r/r ec|T i’l
Kpurtepuii eK0JIOTHYHH KOMIETEHTHOCTH
I OY . Xp. bores” 17 17 73 68 57 | 80
11 OV ,, Xp. CMupHeHckn” 15 15 52 72 41 76
3HaHus -
111 CV ,,Oren Iaucuii” 64 64 74 60 50 48
I oY ,Xp. bores” 17 17 65 61 75 62
Vmenust 1I 0OV ,,Xp. CmupHeHcKH” 15 15 60 62 49 57
111 CV ,,Oten [Mancuii” 64 64 87 64 56 63
1 OV . Xp. bores” 17 17 25 25 24 | 24
l?;’;g;‘;:’; 11 OV, Xp. CvupHenckn” 15 15 20 | 20 | 16 | 16
111 CV ,,Oren [lancuid” 64 64 27 27 20 | 20
Kpurtepuii 31paBHi KOMIIETEHTHOCTH

I OV ,Xp. bores” 17 17 68 68 73 71
1I OV ,,Xp. CmupHerckn” 15 15 63 72 44 79

3nanust —
111 CV ,,Oren Iancuii 64 64 92 60 65 65
I OV . Xp. bores” 17 17 77 61 67 | 67
Vmenns 11 OV ,, Xp. CmupHencku” 15 15 68 62 70 | 77
111 CV ,,Orer Iaucuii” 64 64 88 64 67 66
1 oY ,Xp. bores” 17 17 25 25 23 | 48
l?;‘;g:;ee‘:[';; il OV, Xp. CmupHeHcKH” 15 15 | 20 | 16 | 16 | 40
111 CV ,,Oren ITancuit” 64 64 27 24 20 | 51

3AKUIIOYEHUE U U3BOIN
C mpencraBeHHTE pe3yNITaTH OT IPOBEICHHS NEJArOrMYEeCKM EKCIIEPUMEHT HHe KOHCTaTHpame

CIIJTHOTO:
e [TOCTUTHATA € SICHOTa BBB BPB3Ka C eKCIIepIMEHTATIHATa METO/IHKA ([M3aiiH Ha eKCIIePHMEHTHPAHH YPOLH,
Ka4eCTBO HA KPUTCPHUTE W WHCTPYMEHTapHyMa pa3pabOTeHH 3a IICJMTe HAa HM3CICABAHETO, HAuMHA HA
ITBPBUYHA 00pa0OTKa HA JAHHUTE U TIXHOTO apaHkupaHe B TAOJMIM U JIp., ChOTHOLIEHHE Ha pe3yJITaThTe
TI0 BapHaHTH ¥ KPUTEPHUH); ® HEOOXOIMMOCTTA OT MPEIM3UpaHe Ha paboTaTa C ONpeIeIIeHH TPYITH YUCSHHIIH,
KaKTO U CTAaTHCTHYIeCKa 00paboTKa Ha Pe3yIITaTuTe, KOSTO J]a BHEeCE MO-700pa SICHOTA 3a e(heKTHBHOCTTA Ha
W3CTIeIBaHKsI MCTOAMYCH MOZIEI B TPH BapHaHTa; ® M3SICHSBAHE HA CrielM(UKaTa Ha M3CiIeBaHaTa rpyra
YICHHIIIL
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INTEGRATIVE INTER-SECTOR RELATIONS BETWEEN BIOLOGY
AND CHEMISTRY FOR THE FORMATION OF ENVIRONMENTAL
COMPETENCES
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Abstract: The purpose of this work is to show the integrative links between Methodology of
Teaching Biology and chemistry. On the other hand, it is the integrative links between the school
subjects of "Biology and health education" end "Chemistry and environmental protection".
Knowing these links is necessary because it helps the students to master the integrative approach,
enhance the competence and realization of the integrative processes in training in high school in
planning and accomplishment of lesson activity in when studying wild and inanimate nature. The
article offers methodological ideas for applying the integrated approach in the learning process in
the specified subject areas. The integration between biology and chemistry is based on the
formation of ecological competences in students.

Keywords: integration, integrative links, Methodology of teaching, students

BBbBEJAEHUE

B Crparerusra ,,EBpona 2020“ - 3a MHTEJIMTEHTEH, YCTOWYHMB M MPHOOIIABAI PACTEXK, CE
MIOCOYBA CJIC/ TTO0ANTHUTE M30CTPAIIN CE TBITOCPOYHM IPEIM3BHKATEIICTBA, TE3W CBBP3AHU C
KIIMMarta, ri00aiu3anusaTa 1 HeJ0CTUra Ha pecypcu. B mpuoputeTure ce mocouBa — peain3upaHe
Ha ,,IPUHIMINATE 32 00yUYEeHHE Mpe3 LENHs KUBOT, BKIIOUUTEIHO 4Ype3 I'bBKaBH 00pa30BATEIHU
MOCTOBE MEXKIY pa3IMIHUTE CEKTOPM W HHBAa Ha 00pa3oBaHHMETO M O0OydeHmeTo.“ (c. 23).
WHTerpamnmaTa MeXXIy HayqYHHTE 00JIacTH € YeCTO CPEIaHo SBJICHHE, KOETO HaMHpa OTPaKCHHUE B
YUWIMIIHOTO oOpa3oBaHue. 3passiBa ce ¢ MHTErpaTUBHUTE MEXIylpeaMmeTHu Bpb3ku (MIIB).
TsaxHOTO peanm3upane B 0o0Opa3oBaTelHATa TPAKTHKA € HM3MCKBAHE KBbM YUYUTEIHTE, TOBa €
0Tpa3eHo B yueOHuTe nporpamu u JbpxaBHuTe 00pa30BaTeIHU CTAHAAPTH.

Ilenma wa wuscnenBaHeTo € Ha paskpue mHTerpatuBHuTe MIIB Mexny Omnonormara u
XMMUsTa B TUMHA3HAIHUS eTall Ha 00yYeHHe U TAXHOTO BIMSHHE 32 (POPMHUpaAHE Ha SKOJIOTHYHH
KOMITCTEHTHOCTH.
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MATEPHUAJIX U METON

B wuscienBaHeTo ca M3MOJI3BAaHU METOAUTE: © IMEOPeMmuyHO HpoyueaHe HA aKTyallHH
nscnensanus 32 MIIB B 00y4eHHETO W €KOJIOTUYHUTE KOMIIETEHTHOCTH; ® KOHIMEHM-aHAIU3 Ha
y4eOHM mporpamMu W Y4eOHO ChIBpIKAHUE; © Ou3aliH Ha MOOelu 3a W3MOI3BAHETO Ha
narerpatuBEuTe  MIIB  Mexnay Owomormsts m  xumus 3a  (QopmmpaHe Ha eKOJIOTHYHHI
KOMIIETEHTHOCTH.

PE3VIITATU U OBCBHKJIAHE
SHAumeepayuasma 6 obyuenuemo ce pasriaekAa W KaTo TNPOOJIEMHO OpHEHTHpaHa
MO3HABAaTeNIHA JCHHOCT, ..., M KaTo JOMbJIBAlIa Tu(epeHIrpaHaTa mo3HaBaTeHa JIeHHOCT, H KaTo
MPEeXo/ OT TEOpHUsl KbM MPAaKTHKA, U KaTO MPOJYKTUBHO MHCIIEHE, ..., U KaTO MOJYMHSABAHE Ha
MPEIMETHOTO ChIAbPKAHHE Ha HWHTEINCKTYAIHUTE YMEHHUsS, W KaTO TOAXOJIIA CaMO 3a HIKOU
yueOHu mipenmetH, ...” (AnapeeB, [Jwupaxtuka, 1987). KoxyxapoBa u np. pasriexiar
HWHTErpanysiTa Kato (GopMa Ha TEOPETHYCH CHHTE3, OCHIIECTBABAH B TPAHUIIMTE HA OTIENHATA
yueOHa TUCIMIUIMHA W MPOSBSBAIl Ce BB BUA Ha MexayauciuminaeH cuates (2010, c. 178).
Llenma na unmeepamusnume npoyecu 6 odyueHUemo e
ogﬁfﬁﬂm nocmueane Ha KawecmeeHno HO8U YACTHOHAYYHU 3HAHUS

ol U yMeHus 3a adekeammomo um npunacare. PaBHuUIIaTa
VIHTeTpaTHBHHE
. S irinn Ha WHTErpauys MeEXIy TeopusTa W IIpaKkTHKara B
ATTERVECT EUEECE 51 i 00y4YEeHHETO MO Pa3IUYHU JUCIUILTHHN, IPENoaBaTeNsT
TEXHOIOTHH (opmupane Ha TIporpaMH
CKOTOTHYHH OCBIIIECTBSIBA BB3 OCHOBa Ha IPUHLUIINATE:
KOMIIETEHTHOCTH
LIEJIEHACOUYEHOCT; CBHOTBETCTBUE C YUYEOHWS TUIAaH U
VuebHO .
o . yueOHUTE porpamus, YHIpPaBJISIEMOCT Ha

B3aMMOJICHICTBUETO HA TEOpUATA U MpakTukara (¢ur. 2).

MeskaynpeaMeTHaTa HHTErPalys MO3BOJIABA B3aHMHO

JOOMMBJIBAHC Ha HAYYHUTE TEOPUU, IIO-IIBJIHO, TIO-

PA3HOCTPAHHO Ja Ce PasKPHUAT CHIIECTBEHUTE MPU3HALM

Ha MHOIO IIOHATHA, SABJICHUA W TIIPOOECH B W3y4YaBaHaTa JUCHUIUIMHA W PAa3BUTHC Ha
KOMIICTCHTHOCTH.

Pa3pabotenusaT ot Hac Mozen 3a paskpuBane Ha MIIB (¢ur. 1) e HacodeH kM dopMupane

Ha: e 3HAHUS 3a Hali-Ba)KHUTE 3aKOHUTE Ha XUMUsTa, NPUIMHUTE 3a aKTyaJlHU CKOJIOTMYHH

(Crrmpormmpano yesorpare ma pasmrmn acmexrn | IPOOTEMH  (TTAPHUKOBHUAT C(EKT, KHCETMHEH B,

Ha eJIHO H CBIIO Y1eGHO ChABPKAHHE (TeMH, CMOI' 1 Z[p), BB3ACUCTBUETO HA pas3IMdYHU CbCAUHCHUS

TOHATHA, NPOGIEMH) B JIBa HIH MOBede Y4eOHH
U MHIYCTPUU BBPXY OKOJIHATA CPEJa M XOpara; °

Queypa 1. Moden 3a pazkpusane Ha
MIIB

L TpeaMeTa. )
dbopmupane Ha pa3OupaHe Ha BpbB3KaTa MEXKAY
’ Y OMOJIOTMYHUTE W XUMHYHHM 3HAHHS 32 pellaBaHe Ha
OTKpoABAHE Ha CHILPKATEIRH HIH GYRKUHORATHH | op 0 TOrHYHI POOIEMH; * YMEHHS 332 MHOTOACIIEKTHO

BPB3KH MEKIY NPOIEC H ABIEHHA, H3YIaBaHH B

Pa3THIHE YueOHH IpeIMeTH. pasriaexaane Ha AHTPOIIOTCHHUSA (baKTOp.
. 7 PazpaboTeHusT ot Hac mozena Ha MIIB BxiouBa aBa
KOMITOHEHTA: WHBAPUATHUBEH (XUMUYHH ¥ OHOJIOTUIHU
I PopuHpare Ha EKOOTHHHH KOMIIETEHTHOCTH ] 3HaHMS) U BapUaTHBEH (IUIAKTUYECKH TEXHOJIOTHH 3a

peanuzanus). OTKposiBaMe JBaTa KOMIIOHEHTa C
JeTalilleH  KOHTEHT-aHadu3 W JUJAKTHYecKa
aprymeHranusi npejacraBeHd Ha Tabn. 1. Ot npyra
CTpaHa pasriexaamMme eKOJIOTHIHUTE KOMIIETCHTHOCTH,
KOWTO BKJIFOUBAT 3HaHUs U yMeHus B pasnnynu acniektu ( (ITanaiioroBa & Baxknesa, 2017)).

Queypa 2. Hnmezpannocm u
UHMEPOUCYUNTUHAPHOCT HA SHAHUAMA,
YMEHUAmMAa u KoMnemeHyuume
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‘¥1IdoHO PH MITMHROLEM MHAMLRHAOLIR BH OLOHRAUNRH M HHOMIND dLUHTddg
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erodo BIBHIOMO U BYOGOh BH OHOIKIT OLMHHHMIOOUN 1O HMHOOOHBH ‘OLUION | OLMHOHEM Axdag | eIeHIONO Axdid WH OIOHMEIOHATEdg e
BH OHBEKHRAIOLO M MMOMWO OLMHORIIO BH OHRIXQd€€000 ©e MHUREH I1BIeITAd[] | uruoxo MHAID M OLMHIOSE UruoNo nHdad
o ‘UIHONO MHAQD WM OIMHIOSE BH QMELONOY OLOHIAdE IEIOMIWO() e ‘earorogenodn | ed OLOMEIONATELq | U QLWHIOLE OUELOWOY OHRUIOLOMEUD o 4
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- 089010 ‘UEeIrey ‘TOW)BALINMAd Bradd BLEHI0NO
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‘LOOHHAT eHINOOAI U nEQUO-I19% - TOLOW KMHHOMIBIAWMO BH BLIIOWOL ()
‘Wikad HorrarMHedX MMEOHIBN U UHUIIIE BH UIBI0Q ‘UHRdY
HeduoHeIre) BH OLOHEXdIITOL U OLOHRERIELd 1O BLLOOWHIOXQOOH IBEBHELD() o ‘ewenHeIdo € OLMIHOWOLO BH JUIOOTOH
"ULHOWAIS QLMHRUWHX
o ‘OLMLHOWOID BH OWHOREHE OLOHRMIOIOMQ M BIREIOMOED BE MHHEI 1BGEIIQOQ0 o wuHeedadd ‘BUHBREKIOQBE e ‘HHEOHIEW
. . EH OMHORBHE OHRMIOLOMQ - 7
n rlegsHEedd ‘leduenreHy e ‘legeInkddced B MO BLLOOHQOOOHO ledudced W ealonoss  xoodie | M HHIIIEM HIHOWOID SLUHRHWHX H OHHOKEHS
U MLOOHIHOLOLWOYN dLuHeduwdod 1 KMHEHE OLMHA0E0A LedsdUIIER] o :QLUIMHOBA - O OHRMIOLOUY e :KUHOHHMIIO9D MHXJL BH M BUAdI
noAse eH oHegemad m ¥moAdomr edouAdr :oiMrolow eH oHererudun €odp VYV QIlUIBION BH OMHOXOIUAI U OQMHORBHE
oMaLonoredd 0LOHIAdg eH dHedsledaroradn
"ULHOIUIIHY UIFBHNMHELE Udl MOWoL exodeyorror BH QHeEERNO0 < eLeliado ea onpstenodn e & S
U oHesgeenradu ml o ‘oudIou
e 100HE0L0I 1edndIOHONO] e ‘REIOAMOH SIMHRHONOL O bloged eHoemOsog ee | CLEMEOIDA L0 IDOWHOMAEE W -
. g uweunerdo  QIMEMK | OHRUONO] e ‘OMHORBHE WH OLOHRMIOLOU]
erugedl L0 BLLOOWHIIOXQO9H 1BGBHEID() o ‘OLULHOWOLD BH OME1OMOT OLOHRUONOL
. Axdag onaLouoredy | o :mwemHeldo owmamx  Axdaga  dodood | |
UM OMHORBHE OLOHRUIOIOUQ LEIOHWO() e XKL AIKOW eleeddd M BIBEIOQMIOE ) "
. HULHOWAIL SLMHhMWKX | 1 Yoy ‘Wodg ‘dorrx ‘rodorridg ‘Loge ‘rodorron
BH BLBELOYOED U BXQ0d1d BE MHHEY ledemgoQo M legsHgedd ‘leducuireHY e -
~ . » d <d A £ d o - BH OUHOhBHE OHhHUIOIIOMQ | MLHOWIL QLUHhUINUX BH LALIMIIL
:01unHARA eroged egouAdiu (euAx) eHHdOINUE BITOLON BH BLITIOWOL
9 ) Dln Ma0dLd HORMWHY | o1u1do0odl BH  OME1OUOY  OHRUIOLOUEUD
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Taoauna 2. 3Hanust 1 YMEHHUA B KOHTEKCTA HA €KOJIOTUYHHUTEC KOMIIETCHTHOCTH

3nanus | Ymenus
Homunamuenu 3nanus (AHPOPMAITHOHHO-
MMO3HABATENHN) — ()aKTH, TIOHATHS OT ChOTBETHUTE
Hay4YHH 00JIACTH, 3aKOHH, 3aKOHOMEPHOCTH,
TEOPHH..

Pa3n03Ha6a, onucea u KoHcmpyupa
CKOJIOTMYHMU ITIOHATHA U MOJICIIU B
Ppa3JIMYHU NeAarorut4eCKu CUuTyaluu

Ananusupa CTpyKTYpHH U QyHKIIMOHATHU
0COOCHOCTH Ha MOHATUHHU CHCTEMH C €KOJIOTHIHA
HAaCOYEHOCT

Ilpoeno3zupa eKoNOTUIHN CHOUTHS,

Oyensiga poIsiTa Ha aHTPOIIOTEHHOTO Bh3/ICHCTBHE
BBPXY HEXKHBATa IPUPOTIA.

Axceonocuunu (OyeHvuHlU) 3HAHUS
Onepupane cbC 3HaAHUSA

Ilpakceonozuunu
(MpUIOXKHK) 3HAHUS

ChIecTBYBaT 3aIbJI00YEHH W3CNICNBAaHMSA B oOlacTTa Ha wuHTerpanmsta u MIIB B
oOyuenneto no Ouonorust (PamkoBa, 2012; ITanaiiotoB, 1999). B Teopusita u mpakTukara Ha
exosornuHoTo obpazoBanue (EQ) ca pa3paboTeHH pa3iM4yHH MOJETU Ha HHTerpatuBHO EO
(Martin, Breunig, Wagstaff, & Goldenberg, 2017; Palmer, 2002), yp6anuctuuno EO 3a connamna
MEPCIIEKTHBA U COMaIIHO-eKkoormdeH Moen (Gregson, et al., 2001), n3nona3BaHeTo Ha PA3TUIHU
METOJH U M3TOYHUIM B nHTerpaTuBHa pamka (Cooksy, Gill, & Kelly, 2001; Littledyke, 2008).

B HacrosmoTo u3cienBaHe npueMamMe eKoaoSUdHume KOMHemenmHOCmu KaTo pe3yiTaT OT
VYWIMIIHOTO OO0pa3oBaHWE, B KOWTO H3pa3sBaMe€ B CIIOCOOHOCTTa Ha BCEKHM YYEHHK [a
ocbuiectBsiBa MIIB B KOMIUIEKCHO €IMHCTBO MEX]Iy YCBOEHHTE OWOJIOTMYHUTE U XUMHUYHU
3HaHMA U YMEHHUSA 32 TAXHOTO NMPWIOKEHNE IIPU U3ITBIHEHUETO Ha 3aJ[auu C pa3iIidHa CIO0XHOCT U
Hali-Be4ye IMpH pelIaBaHETO Ha MpoOieMu, pazpaboTBaHeTo Ha mpoektH u Jp. ([laHaiioroBa &
Baknesa, 2017). UaTerpanusara Ha OHOJIOTUYHO M XMMUYHO 3HAHUE pasriekJaMe KaTo IMpolec,
KOHTO CE OCBIIECTBSABA B PAMKUTE Ha €KOJOTMYHATa KOMIIETEHTHOCT M YMEHHSTA 32 KPUTUYHO
muciee (¢ur. 1 u 2).

3AK/IIOYEHUE 1 13BOIH

MIIB ca akTyajleH MHTETPaTUBEH €JIEMEHT, KOUTO Ch3/1aBa Bb3MOKHOCTH 3a IIPUIIOKEHHUE Ha
XOJIUCTUYEH MOAXO/ U OPHUEHTUPAHE KbM KOMIIETEHTHOCTHTE 00y4eHHe 3a 21 Bek.

B otnmemna myOmukanmust ca NpeACTaBeHH MAaHHU OT EKCIIEPUMEHTATHO H3CIEIBAHE II0
TeMaTta.
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SURVEY RESULTS ON THE ROLE OF INTER-SECTOR LINKS FOR
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Abstract: The present study presents the results of a survey aimed at identifying changes in
students' attitudes to critical thinking for the formation of environmental competences in 9th and
10th grade students in the subject of Chemistry and Environmental Education.

Keywords: pedagogical experiment, cross-curricular links, statistical data processing

BBBEJAEHUE

Ponsita Ha MeXaynpeaMeTHHTE BPB3KH 32 (HOpMHUpaHE Ha E€KOJOTMYHH KOMIIETEHTHOCTH
aKTyaln3upa BBIPOCA 32 TAXHATA CPEKTUBHOCT, KOETO HaW-yOCTUTEIHO CE TIOTBBPKIaBa C
MPOBEXK/IaHE HA MEArOTMICCKU SKCIIEPUMEHT.

Ilenma Ha M3cnenBaHETO € Ja MPEICTaBH CKCIICPUMEHTAIHH JaHHM KaTo JO0Ka3aTeJICTBO 3a
e(peKTUBHOCTTA Ha MHTCTPATHBHUTE MEXKIYIPEIMETHH BPB3KH MEKIY OHOJNOTHATA U XUMHUATA B
TUMHO3WAJIHHUS €Tall Ha OOyYeHHe W TAXHOTO BIHMSHUE 33 (OPMHUpPAHE Ha EKOJOTHYHU
KOMIIETEHTHOCTH.

MATEPHUAJIN U METOIN

B wu3crienBaHeTo ca M3MOI3BAaHU METOJHTE: dHKEMHO HPOYyYEaHe; 00pabomKa u aHaiu3 Ha
excnepumenmanny 0aHHy OT TIPOBEICHOTO M3CIieIBaHe. AHKETHOTO ITPOYyYBaHE ¢ POBE/ICHO B JBE
ruMHa3uu B Tp. IlnoBnus: E3ukoBa rumHasus ,llnoBaus* m XymanutapHa rumnasus ,,Cs. CB.
Kupun u Meroauii. O6xBamia yaenunn ot 9. (Ne78) u 10. (Ne56) xiac B mporieca Ha 00ydeHue
0 XUMUs U Oonaséame Ha oxonnama cpeda. [lpoBenenu ca anketr B HauaioTo (Al) u B kpas (A2)
Ha eKCIIepUMEHTaHaTa JeiHoCT. M3cnenBaHu ca MPOMEHH B 10 OTHONICHWE HA KPUTHIHOTO
MHCJICHE Ha CTyICHTHTE B adeKTHBHATa cdepa — NMPOMsHA B HArJacUTE Ha YUYCHHUIMTE IO
OTHOIIICHHWE Ha CeKOJOrMYyHaTa TpoOyiemMarnka. 3a TNpoMsiHa Ha a(eKTHBHUTE MPEAUKTOPH
YUYCHHUIIUTE - MPOMSHATA B HAIJIACHTE 33 KPUTUYHO MHCJICHE Ha YYCHHIUTE € IMPOBEICHO C
unctpyMeHT NEP cxana (Hosa Exonoeuuna Ilapaduema). Ckanara Ha NEP e pa3paborena ot R.
E. Dunlap u Jr. W. R. Catton (1978) u e MHOrOKpaTHO M3clieABaHa U ycbBbpuIeHcTBaHa (Dunlap
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& Van Liere, The “new environmental paradigm”, 1978; Catton Jr & Dunlap, 1980; Dunlap, Van
Liere, Mertig, & Jones, 2000; Dunlap, 2008). He3aBucuMo OT HSKOM KPUTHKH, OTIIPABEHH KbM
Hes (Stern, Dietz, & Guagnano, 1995; Carina, 2007), T4 npoabiKaBa fa ce IpreMa KaTo J00Bp
HaJeKACH M3MEpUTENIeH METOJ 3a ONpeAeisTHe M OleHKa Ha ekoyiormdHu Harmacu (Chan, 1996;
PybanoBa, 2007; Snunxwii, 2006; Erdogan, 2009). Ckanara e cbhcTaBeHa OT 15 monsipHH
TBBpJCHUS (BUK TAOI. 2), KOUTO ca BBTPEIIHO chriacyBaHu. CIIy)XH KaTo HaJEK/IeH HHCTPYMEHT
3a U3MEpBaHe Ha HarjacuTe Ha 0O0ydaBaHUTE KbM €KOJIOTUYHHUTE MPOOIEeMH (KPUTUYHO MHUCIEHE).
TBbpAeHUATa ca rpynupaHu B 5 U3MEpPEHUs (BB3IJIEAU) 32 OTHOILEHME KbM OKOJIHaTa cpena
npencTaBeHu Ha Tab. 1.

Taoa. 1 I/IHCprMeHTapl/lyM 34 OTYMTAHEC HarJlaCuTe 1 HUBO HA YMEHUS 324 KPUTUYHO

MHCJIeHe
Kpurepuu 3a
KPUTHYHO IoxkazaTenu Ckana 3a olLEeHsIBaHe
MHCJIEHE
I'panunu Ha pacrexa 1, 6, 11 Benpoc or NEP
cKana
AHTH-aHTpOmnOLGHTpU3BbM 2, 7, 12 BBOpOC OT
Jlukeprt ckana:
NEP ckaina
TBBpHo chriaceH (TC),
Harnacu 3a Hapymmumoct Ha npupoaHOTO paBHOBecue 3, 8 U
cbraaceH (C), konedas
KPUTUYIHO 13 Bempoc ot NEP ckana
ce K, He cpM chrimacen
MHCJICHE OTXBBpPISIHE Ha EK3EMITHOHAIM3Ma (TTOCTAaBSHE
(HC), TBBpIIO HE CBM
Ha YoBeKa Haj mpupoaata) 4, 9 u 14 Bwmpoc ot
coriacen (THC)
NEP ckana
Bp3MoskHOCT 3a exokpusa 5, 10 u 15 BbHOpOC OT
NEP ckana

C BBIOPOCHHKA C€ YCTaHOBSBA KOHTHHYYM OT AHTPOIOLIEHTPU3BM JO CKOLCHTPU3IBM
(Kostova, Vladimirova, & Radoynovska, 2011). JlaHHuTe ca aHaNM3UpPaHU C METOIUTE Ha
OTHCaTeHATa CTATUCTUKA (CPEIHU BEIMYMHHU - MOJATa, MEIWaHaTa W CPEeIHO-apUTMETHYHATA
CTOMHOCT, CTaHIApPTHO OTKJIOHEHWE W 1p.) (BWK Tabn. 2 u 3), mpuUilOKE€Ha € CTaTHCTUKA 3a
JIeTyKTUBEH aHaIM3 C IIOMOIIITA Ha CTaTUCTUYECKU codryepeH maket SPSS.

PE3VJITATU U OBCBHXKJIAHE

Pesynmamu om u3cnreosane Ha eKonocuunume Haziacu Ha ydenuyume. Pesynrature
(Tabnauua 3) mokaspar, ye ydeHunure or 10. Kjac B JBeTE MOCIEAOBATEIHHM H3CIICBAHUS,
U3BBPILICHU C IeT Ja Ce YCTAaHOBU HAJEeKIHOCTTAa Ha METOMA, MMAT IOJOXKUTETHU €KOJIOTHYHH
Haracu. CpenmHuTe croifHOCTH BapupaT oT 1.74 mo 4.15 mo 5-cremenna ckama. [IpeoGmanaBa
OTrOBOPBT ,,chInaceH B Al ¢ nek npesec Ha Ta3u TeHaeHIUs B A2. Haii-Bucoku ca pe3ynraTure
Ha BBIPOCHTE 3a HApYWUMOCM HA npupooHomo pasnosecue (Mean oxomo 4). Ilpasm
BIEYATIICHHUE, Y€ CpeHoapuTMeTH4yHOTO (Mean) u menmanara (Median) ca MHOro OJIM3KH 110
croitHocT (M=4.00, Mdn=4.00). ToBa moka3Ba, 4e NMPOMEHJINBATA ,,HAPYITUMOCT Ha MPUPOTHOTO
paBHOBecHe™ € ¢ MPHONM3UTETHO HOPMAITHO pasnpenaenenue. Jannute mo tabn. 2 couar, ye 3a
olla3BaHe Ha pacTeHWsATa U KUBOTHHUTE (M=3.72), B OTroBOpUTE MpeodiagaBaT TBbPACHUS 2 U 5,
CBITIACABAMKH Ce C Pa3pyMINTENHUS epeKT Ha Xopara BepXY Ipupoaara. TBBpIN eKOICHTPHIHH
BB3MIIEAN JIEMOHCTpHpar ydeHuiure rmo TebpacHue 10 (3,78) m 13 (4,00), moTBBpKIaBaiiku
pa3bupaHeTo CH, 4e XopaTa ca 4acT OT €KOCHCTEMa, KaKTO BCUYKM OCTaHalu opraHusmu. Haii-
HHCKU pe3yNTaTH ce OTHACAT 3a HarjacHTe BBPXY HEOTpaHHUYEHUTE pecypcd Ha 3eMsaTa
(TBBpIEHHE 6, cpemHa croiHOCT 3.04), TOBEpHETO KbM YOBEIIKaTa N300peTaTeqHoCT (TBbpACHUE
4, cpenHa cToiHOCT 3.65) M CHOCOOHOCTTA HAa XOpara Jla KOHTPOJIUpaT npupojara (TBepaeHue 14,
cpenna ctoitHoct 3,51). Huckure cpeiHu CTOMHOCTH ce ABDKAT Ha TOJisIMa 4acT OT YUCHUIIHTE,
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KOMTO IOKa3BaT Koyiebanue. Kato 151710 - Harjiacure 1mo OTHOIIEHUE Ha anmu-aHmponoyesimpusma
U eK3emMnmuoHaiusma (VOGeK'bm Hao eculmo)ca MpUEMIIMBU W TIOKa3BaT, Y€ YYCHUIUTC HE
npueMaT xopara KaTo rocrnoaapu Ha npupojarta u OCb3HaBaT, Y€ T4 HC CHIICCTBYBA CaMO 3apaau
YOBCKa. HeﬂHKaTHaTa, HecTaOMIHA CHITHOCT Ha MPUPOJHOTO PAaBHOBECHUC € CPABHHUTCIIHO 2[06pe
npeacTaB€Ha B HarjlaCUTEC Ha o6yanaHnTe.

HN3BOIU N 3AKIIOYEHUA

JlaHHWTE couar, ue KaTo ILUI0 ce MpociesBa TCHACHINSI KbM O00psABaHEe HA HAarJlacuTe 3a
KPUTHYHO MHCJEHE KaTo BaXXCH €JEeMEeHT OT Ipolleca Ha (opMHpaHe Ha EKOJIOTHYHH
KOMIICTEHTHOCTH. MopensT Ha ,,3eMsTa Karo KOCMHYECKH Kopal®, KOHTO € IpeAcTaBeH B
TBbpAeHusATa Ha NEP-ckama He e siceH Ha yuyeHuuurte. KiuMMaTHUHHTE MPOMEHH, PBCTa Ha
HACEJICHUETO, KOHCYMaTOPCKO OPUEHTHUPAHOTO OOIIECTBO B HAYaloOTO Ha 21 BeK ca KOHIENMIUH
W3BBH BE3MOKHOCTHTE Ha CTYJIEHTUTE Ja ' pa30epart.

ToBa HE BOAW OO 3aKIIOYCHHETO, Y€ € HEOOXOIWM IO-TPenu3eH MOoA00p Ha 3ajaddl U
MPUMEpPH HaATPaXAAIIM y4eOHOTO ChIBpXKAHHE, KOWTO pasKpHBAT: H3YEpracMocTTa Ha
HNPUPOJHATE PECYPCH; OTPAaHWYCHHATA, KOUTO ITOCTaBs OMOpH3HYecKaTa cpeaa BpXy YOBEIIKaTa
JIeMHOCT; HEOOXOAMMOCTTa OT €THYEeH IMOAXOJ NpU pellaBaHe Ha EKOJIOTHYHH NpolieMu u
YCTOMUYUBO Pa3BUTHE HA EKOCUCTEMUTE.
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MN3IINTBAHE BJUAHUETO HA ITPOAYKTH 3A IMCTHO
TPETUPAHE BbBPXY IPOAYKTUBHOCTTA HA OBUKHOBEHA
ININEHUIIA COPT I'MHPA
Panko Xpucros
Arpapen ynusepcuret — Ilnosnus, 4000, brarapus

TESTING THE EFFECT OF FOLIAR TREATMENT PRODUCTS ON
THE PRODUCTIVITY OF PLAIN GINRA WHEAT
Radko Hristov
Agricultural University, Plovdiv, 4000, Bulgaria

Abstract:

In the field of field experience in the Experimental and Implementation Base of
Agricultural University - Plovdiv in 2016-2018, the influence of foliar treatment products on
some structural elements of yield and productivity in ordinary Ginra wheat was studied. The
products were tested: alone - Plantafol (mineral leaf fertilizer) at a dose of 250 g/da and
Bombander (organic biostimulator) at a dose of 400 ml/da, as well as in a combination of the
two products. The treatment was carried out in the wheat breeding phase (22-25 on the
Zadoks scale). The experiment is based on the method of fractional plots in 4 repetitions with
the size of the harvest plot 15 m’.

It was found that the independent and combined application of the tested products
had a positive effect on the values of the structural elements of the yield (class length,
number of grains, number of grains and mass of grains in the class), as well as productivity
in ordinary wheat Ginra.

Keywords: foliar treatment products, productivity, common wheat

YBOJ

[Ipe3 mocnenHuTe TOAMHU TpU OTINISKIaHEe Ha OOMKHOBeHara mmeHuna (7riticum
aestivum L.) ce M3MON3BaT pa3IMYHU MPOIYKTH 3a JINCTHO TPETHpaHe, KOMTO CE HM3IIOJI3BAT 3a
yIpaBJeHHE Ha PACTeXa, Pa3BUTHETO U MPOLYKTHBHOCTTA Ha pacTeHusTa. DakTopuTe Ha cpenara,
IPU KOWTO CE Pa3BHBAT BUCIINTE PACTCHUS HE ca MOCTOSHHHM, T¢ CE MPOMCHAT 3aKOHOMEPHO U
ciy4vaitHo (Berova and Stoeva, 2013). Te BxitouBar abMOTHYHM (MHTCH3MBHOCT Ha CBETJIMHATA,
3acyIiaBaHe, 3acOJNISIBaHE, TEMIICpaTypHH W3MEHEHHS, METAJTHH HOHW, KCEHOOMOTHIM W 1p.) U
OnoTHYHM (MAaTOreHHN WH(EKINU, TOKCUHU U Ap.) Bb3AeicTBUs BbpXy pacteHusra (Fujita et. al.,
2006). Ilpu cTpecoBH CcHUTyallMd KaTo 3acylllaBaHe, 3acoJisiBaHe, EKCTPEMHHU TeMIIepaTypu
pacTeHusTa pearupaT O pa3MYCH HAYMH: TOATHCKA C€ PACTEeXBT, OTCIadBa CHHTE3bT Ha
OenThHIMTE, a CC aKTUBHPA CHHTE3BT Ha CTPECOBUTE OCNTHIM; yBEINYaBa CE CHABPKAHWETO Ha
3aXapuTe U aMUHOKHCEINHATA MPOJIUH, KOATO y4acTBa B 3alIUTHUTE PEAKIMH, CTAOHIH3UPANKH
[IUTOIIa3MaTa, 3aCHiBa Ce CHHTE3BT Ha CHIOTCHHHTE HWHXMOWTOPH — eTWIeH M alcuucuena
KUCEJIMHA, a Ce HaMalsBa TO3M Ha (DUTOXOPMOHHTE — AYKCHHH, TMOCPENMHHM W IMTOKUHUHH
(Bajguz and Hauat, 2009).
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PeakTuBHHTE KHCIOPOAHHU BHUIOBE CE€ MOJy4YaBaT P CTPEC OT 3acyllaBaHE M 3aCOJsIBaHE,
HHUCKa U BHCOKa Temriepatypa (Zlatev and Kolev, 2012), Texxxu MeTand, yITpaBUOJIETOBH JIbYH,
030H, MEXaHMYHO HapaHsABaHE, HAPYLICHHWS B MHHEPAJIHOTO XpaHEHEe, aTraka OT IaTOTeHH,
XepOUITUIN U APYTH MECTUIHT, KAKTO H OT IIPEKOMEPHO CHITHA CBETIIMHA.

PacteHusiTa ca pa3paboTHIM KOMIUIEKC OT peAvIla MEXaHW3MHU 3a MPOTHBOAEHUCTBHE HA
CTPECOBHUTE CBHCTOSIHHS W HATPYNBAHETO Ha PEAaKTHBHH KHCIOPOXHHM BHIOBe. PacrurenHure
peakiuy BKJIIOYBAT HaTpymnBaHeTo Ha 3axapu (Keunen et al., 2013), cnetuduynn 6entbim (Sun
et al., 2013) ocmomutu (Kumari and Sairam, 2013; Wang et al.,, 2013), yBenmuuaBa ce
OvocuHTe3a ¥ HarpynBaHeTo Ha ¢uaBoHouau (Petrussa et al., 2013), rmoxo3uHONaTH
(Marti'nez-Ballesta et al., 2013), ackopOunoBa kmucenuHa (Gallie, 2013) u kapoTeHOHIU
(Havaux, 2014), 1 akTUBHUpaHE Ha XOPMOH-MEIUMPAHU PEaKIMU, B KOUTO y4acTBAT )KACMOHATH
(Wasternack and Hause, 2013) u npyru curaanau monekynu (Petrozza et al., 2013).

B cTpecoBH yciioBHs ce akTHBUPAT €HIOTCHHH MEXaHU3MH 33 YCTOHYUBOCT WIIM H305rBaHe
Ha cTpeaca, KOUTO YECTO Ca XOPMOHAJIHO peTyTUpaHH, NMPEAroiara, 4e pacTeXHUTE PETyIaTopu
MoraT Ja ce M3MOJ3BaT YCIELIHO 3a 3alluTa Ha CEJCKOCTONAHCKUTE PAacTeHHs OT e(peKTHTe Ha
pasnuyHKTE BUAOBE cTpec B okonHarta cpena (Karssen et al., 1991).

buoctumynatopa Fertigrain moBiHsiBa IMOJNIOKHUTEITHO BBPXY HNPOAYKTHBHOCTTA Ha XJICOHA
mmenna CagoBo 772. Ilpemapata Fertigrain Bogw 10 Hai-ToIsIMO yBeNMUYeHHE B m00MBa Ha
3BPHO MPY BapHaHTa: TPETHpPaHe Ha ceMeHara B 103a 50 ml + npbckane Ha mucrata ¢ 11/da, npu
KOeTo ce momy4asa ¢ 18 % moBede 3bpHO OT xJIeOHATa MIIEHHIIA B CPABHEHHE C HETpeTHpaHaTa
koHTpona (Sevov and Delibaltova, 2013).

C HacTOALIETO M3CIIEABAHE CH MOCTABUXME 3a IIeN Jla YCTAaHOBUM BIHSHHUETO Ha HOBHU
MIPOAYKTH 32 JINCTHO TPETUPAHE BHPXY INPOLYKTUBHOCTTAa HA OOMKHOBEHA IIIeHUIa copT I uHpa.

MATEPHAJ 1 METOAN

B YuebHo excriepuMeHTanHaTa U BHEApHUTEICKa 0a3a Ha Karenpa PacTeHneBbACTBO mpH
Arpapen yHuBepcureT - [InoBnus npe3 nepuona 2016-2018 e u3BeIeH MOJCKH OMUT, B KOWTO €
MPOy4YEeHO BIMSIHHUETO Ha JBa MPOAYKTa 3a JUCTHO Tperupane: [lmantadon (2500 g/ha),
Bbombapauep (4000 ml/ha) u komOuHarmsaTa mexay [Inantadon (2500 g/ha) + bombapauep (4000
ml/ha) BepXy moOuBa Ha OOMKHOBeHa mHmieHUna copT I'mapa. MMame u HeTpeTHpaHa KOHTPOIIA.
Tperupanero ce u3BbpIIBaNie BbB (asa OpareHe. ONHUTHT € 3al0KEH CISA MPEIIECTBEHUK
pamuiia mo Meroja Ha JAPOOHUTE MAapLEIKHd B YETHPU MOBTOPCHUS C TOJIEMHHA HA PEKOJTHATA
napuenka 15 m’.

CeutbaTa Ha OOMKHOBEHATa MIICHUIA ¢ M3BBPIIBaHA B onTUManmHus cpok ot 01.10 mo
20.10. cbe centGena Hopma 500 KbIHAEMH ceMeHa/m’ M MMHepaaHo TopeHe ¢ 160 kg/ha asor u
140 kg/ha dbocdop, xaTo mpenu centdata ce BHACAIIE ISUIOTO KOIUIECTBO Gochoper Top u 1/2 ot
a30THUS, a PaHO HAIPOJIET KAaTO MOAXpaHBaHE - OCTaHAJIATa 4acT OT a30THHA Top. CmaszeHH ca
BCHYKH 3BE€HA OT YTBBPIAaHATa TEXHOJIOTHS 32 OTIJIC)K/IaHe Ha OOMKHOBEHATA TIICHUIIA.

OTynTaHu ca CTPYKTypHHTE CJIEMCHTH Ha MPOAYKTUBHOCTTA: OpOW KiacueTa B KIac,
Opoit 3bppHa B KJlac, Maca Ha 3bpHaTa B KiIac M I0OMB Ha 3bpHO. [lomydeHHTE CTOWHOCTH ca
00paboTBaHN MaTeMaTHYECKH TI0 METO/Ia HA TUCTIEPCUOHHUS aHAIIU3.

PE3YJTATU U OBCBHXKXJIAHE

ITpe3 BereTanoHHUS TepHO Ha OOMKHOBEHATA MIICHUIA COPT [ MHpa KOJIMYECTBOTO Ha
BateskuTe Gele kakto ciexsa: 2016/2017 r. — 264.2 mm/m’, 2017/2018 r. — 457.2 mm/m’ npu
KIMMaTH4Ha HOopMa - 419,6 mm/m’. O6mara CyMa Ha BaJeXWTE IIpe3 IbpBaTa TOAWHA OT
MIPOBEKIAHE HA OMKTA € MO-MaJIKO OT TOBa HA KJIMMaTU4YHAaTa HOpMa, HO pexontHata 2016/2017 r.
€ IMo-0JIarompHATHA 3a pacTeXka U pa3BUTHETO Ha OOMKHOBEHATA MIIEHHUIA ITOPaIH I0-T00pOTO UM
pasnpeznesneHue npe3 KpUuTHYHUTE Ba3u OT Pa3BUTHUETO HA PACTEHUSTA U TOraBa CTOMHOCTHTE Ha
CTPYKTYpPHUTE elIeMEHTH Ha Io0uBa ca IO-BHCOKM Tpu copT ['mHpa. HeGmarompusrtHa 3a
pasBuTHEeTO Ha pacteHusita € pekontrHata 2017-2018 r. mopaau mnamHanNUTE 3HAYWUTEIHU
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KOJIMYECTBA BaJeXH, KOUTO BB3MPENATCTBAXa XKbTBATa M TOBA CE OTPa3d OTPULATETHO BBPXY
MIPOTYKTUBHOCTTA Ha OOMKHOBEHATA MIieHuna. (¢pur. 1 u 2).

- R /\
LN 2/ N\ [\
40 /\\

0l A
LN ¥

X Xl Xl I Il I v vV VI
—4—2016-2017 56 |329| 24 |70,1 11,1479 26,1 |52,7| 15,4

—m-2017-2018 | 70,4 | 47,6 | 23,7 | 21,7 | 96,7 | 45,5 | 24,9 [112,3| 14,4
—#—Climaticnorm | 40,1 | 48,4 | 44,3 | 42,1 | 32,7 | 38,2 | 45,1 | 65,3 | 63,4

®@ur. 1. Bane:xu no meceuu, (cyma mm/ mz)
Fig. 1. Precipitation by months, (sum mm/m?)
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—4—2016-2017 108 | 66 | 2,2 | -39 | 3,2 | 8,7 | 12,7 | 176 | 23,7
=—2017-2018 133|182 |49 |29 |39 |71 |164|194 | 22,6
=de=Climaticnorm | 12,9 | 7,2 | 2,2 | -04 | 2,2 6 |[12,2 17,2209

®@ur. 2. Meceunu Temnepatypu (cpeanu C°)
Fig. 2. Monthly temperatures (average C°)

IMopagu eqHONMOCOYHOCT Ha JAaHHMTE Ipe3 Mepuoja Ha uicneABaHe Ha ¢urypa 3 ca

NpeACTaBCHU IMOJYYCHUTE CpPCIAHU CTOHHOCTH Ha HU3MCPBAHUTC 6I/IOMCTpI/I'-IHI/I IMOKa3aTcCJin.
HpquBaHHTe MNPOAYKTU 3a JIMCTHO TPETHUPAHE Ca MNOBJUAIMU IMOJIOKUTEIIHO 3a MNOBUIIIABAHEC Ha
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CTOHHOCTHTE Ha OTUYETEHUTE CTPYKTYPHH €JIeMEHTH Ha JoO0uBa Opoii KiacueTa, Opoi 3bpHA U Maca
Ha 3bpHATAa B KJIac.

B Maca Ha 3bpHaTa B Knaca, g
Bpoli 3bpHa B Knaca
Mnantadon + 88 knacyerta B Kn:::lcla4
bombaHguep ’
BombaHauep 43,9
MnaxTadon 44,7
KoHTpona-HeTpeTvpaHa 36,5

®ur. 3. buomerpuunu 1annm (cpeaso 2016-2018)
Fig. 3. Biometrics data (average 2016-2018)

Haii-ronsim Opoil knacuera, Opoil 3bpHAa M Maca Ha 3bpHaTa B KJac MpU OOMKHOBEHATa
IIeHNIa copT ['mHpa ce moimydnxa BBB BapHaHTa MPH TPETHPAHE ¢ MUHEPATHHUSAT JIHCTEH TOP
[TnanTadon (2500 g/ha) BBB (aza Opatene (22-25 no ckanata Ha Zadoks) cboTBeTHO ¢ 44.7 Op.;
184 O6p. mw 2.41 g. Ha BTOpo MACTO ce HapeXaT BAPHAHTUTE NPBCKAHH CAMOCTOSTEIHO C
npenapatute  bomOapamep, Ha  TpeTo  MACTO ¢  KOMOMHHPAHOTO  TpPETHpPaHE  C
[TnanTadon+bombapauep.

Ha Tabnuna 1 ca npeacraBeHM OaHHUTE 3a MOJYYEHHUs! 1OOMB IO TOAMHHM U CPEIHO 3a
nepuoja.

Tabauna 1. Bausinue Ha MPOAYKTH 32 JIMCTHO TPEeTHPaHe BbPXY 100MBa HA 00MKHOBEHA
nmenunua copr I'mupa

IIponyxTH 3a JIUCTHO 2016-2017 2017-2018 CpanHo %
TpeTupaHe Average
Foliar treatment kg/ha kg/ha kg/ha
Products
KonTpoma/Control 4.42 4.19 4.30 100.0
ITnanrTradomn /Plantafol 5.02 4.27 4.64 107.9
Bombanauep/Bombardier 4.63 4.33 4.48 104.2
[TnanTtadont+bombananep 4.73 4.34 4.53 105.3
Plantafol+Bombardier

GD 5% 29.6 14.8

Haii-3HaunTEeTHO € MOBHUIIIEHUETO Ha MPOAYKTHBHOCTTA HA OOMKHOBEHATA IMIICHUIA COPT
I'mupa npu BapuaHTa TpeTHpaH BbB ¢asza OpareHe ¢ auctHus npoaykr Ilmantadon (2500 g/ha).
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IIpe3 mbpBaTa roguHa yBeqTMUEHHETO Ha A00MBa Ha 3bpHO mpH To3u Bapuant € 600 kg/ha, a
cpenHo 3a nepuoja Ha m3caensane ¢ 340 kg/ha (7.9 %) moBede oT HeTpeTHpaHaTa KOHTPOJIA.

CnenBa BapuaHTa ¢ KOMOMHHMPAHOTO TpeTHpaHe Ha pacrteHusta ¢ I[lmantadgon +
Bombapuep, mpn KOWTO CpemHO 3a Meproja Ha W3CJIeBaHE yBEIWYEHHETO Ha nobwsa e ¢ 230
kg/ha (5.3 %) B moBede OT KOHTpOJIATA.

IIponykTBHOCTTa Ha OOWKHOBEHAaTa MNIICHWNA copT I[wWHpa e B pe3ynrar Ha
MOJIOKUTEIHOTO BB3/ICHCTBHE HA M3MUTBAHUTE NPOJAYKTH 3a JIHCTHO TPETUPAHE BBPXY
CTPYKTYPHUTE eJIeMeHTH Ha 1oOuBa. [1o oTHOmEHNE Ha KIIMMAaTHIHNTE OCOOCHOCTH Ha TOIWHHTE,
mpe3 KOUTO Oelle MPOBEICH OMHTA IMO-BUCOKH JOOWBH OT BCHYKH INMPOYYBAaHH BapHaHTH CC
noyguxa rnpe3 pekonrHara 2017 r. xosATo Oemie GrarompusATHA 3a pacTeXa W Pa3BUTHETO Ha
O0OMKHOBEHATA IIICHAIIA.

MN3BOJIHU

W3nuTaHuTe NPOXYKTH 3a JIUCTHO TPETHpPaHE Ca TMOBIMSUIM IIOJOXXHTEIHO BBPXY
NPOIYKTHBHOCTTA Ha OOMKHOBEHATA MIIeHUNa copT [ uHpa.

Haii-Bucox 106HMB Ha 3BbPHO OT OOMKHOBEHATAa MIICHUIA copT ['MHpa ce momydyaBa mpu
BapHaHTa TPETUpaH BHB (a3a OpareHe ¢ mucTHHs nponaykT [Tmantadon (2500 g/ha) cpeano 3a
nepuona Ha uscnensane ¢ 340 kg/ha (7.9 %) moBede oT HeTpeTHpaHaTa KOHTPOIIA.

HoBwuTe posyKTH 3a JIUCTHO TPETUPAHE Ca ChACHCTBAIM 32 [TOBHIIIABAHE CTOWHOCTHTE Ha
CTPYKTYPHHUTE €JIEMCHTH Ha 100uBa KaTo: Opoii kiacuera, Opoil 3ppHA U Maca Ha 3bPHOTO HA €IHO
pacTeHue.
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XUMHYEH CbCTAB HA TIOTIOHEB JIUM HA OPUEHTAJICKA
TIOTIOHU OT IVIOBANBCKA TIOTIOHEBA OBJIACT

Maprapura /loueBa, /lecuciaBa Kupkosa, Auna CrounoBa, Mosuo Koues,
Becesnna MameBa
HMHCTUTYT 110 TIOTIOHA U TIOTIOHeBHTE H3Aeaus — ¢. Mapkoso, IlnoBaus

CHEMICAL COMPOSITION OF TOBACCO SMOKE OF ORIENTAL
TOBACCOS FROM PLOVDIV TOBACCO REGION

Margarita Docheva, Desislava Kirkova, Anna Stoilova, Yovcho Kocheyv,
Veselina Masheva
Tobacco and Tobacco Products Institute, Markovo, Plovdiv

Abstract:

The aim of this study was to investigate the chemical composition of the tobacco smoke of
Oriental tobaccos from the Plovdiv region. The contents of tar, nicotine, carbon oxide and
carbonyl compounds in selected breeding lines of the ecotype Ustina and the ecotype
Srednogorska yaka were investigated. It was found that, the composition of tobacco smoke of
breeding lines was closed to the control varieties. The nicotine content of tobacco smoke was
proportional to the tobaccos. The carbonyl content of tobacco smoke was proportional to the sugar
content of tobaccos in most samples. An exception was Kozarsko 339 variety (ecotype Ustina),
which, despite its high nicotine content in tobacco, has a reduced amount of smoke. The results
obtained were applied in breeding practice to making decisions about the prospects of tobacco
lines.

Keywords: Oriental tobaccos, tobacco smoke, tar, nicotine, carbon monoxide, carbonyl
components

BBbBEAEHHUE

XVUMHUYHHUTE TIOKA3aTEeNIM Ha TIOTIOHEBUS UM Ca OCHOBHO CPEZCTBO 32 OOCKTHBHA OIICHKA
Ha TIOTIOHA KaTO CYpOBHHA 32 IPOMW3BOJCTBO Ha TIOTIOHEBH H3IENHUs W KAaTO IMPOAYKT Ha
KoHcymanusi. M3cnenBanusTa Ha TFOTIOHEBUTE EMUCHU Ca TIPUOPUTETHH B HAYYHHUTE WU3CIICABAHUS
3a MoJy4aBaHe Ha TIOTIOHEBA CYpPOBHHA C TAKOBAa KAYECTBO, KOCTO II€ OCHI'YPH MIPOH3BOICTBOTO
Ha MMO-MaJIKO pUCKOBH TioTioHeBH m3aenus (Weeks, 1999).

BrirapckuTe OpUEHTAJICKU TIOTIOHH IPHIABaT OOraT M HEXXEH apoMar U OalaHCHUpaH BKYC
Ha TIOTIOHEBHS JWM. bBlIaronmpusaTHUTE KIMMATHYHMA YCJIOBHS y HAac MPEAONpENeiiaT Oorato
COpTOBO pasHooOpaszue. IIpaBUIHUAT TOAOOpP Ha COPTOBE W Cla3BaHe Ha TEXHOJIOTHATA IO
OTIIISKITAHETO UM € OT ITbPBOCTEIICHHO 3HAYCHHE 3a IOJIydaBaHe Ha KauyeCTBEHA CYPOBHHA,
YIOBJIETBOpSIBallla B HAall-BUCOKa CTEeNeH Npou3BoauTenu U Thproeuu (Masheva, 2011; Masheva
2014).

Ilenta Ha W3CIEABAHETO € MNPOYYBaHE HA XHMHUYHHS CHCTaB Ha TIOTIOHEB AWM Ha
OPHUCHTAJICKU TIOTIOHU OT [1OBIMBCKA TIOTIOHEBA 001aCT.
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MATEPHUAJIN U METOAHN

Wznon3sanu ca npobu opueHTtascku TIoTIoHN oT ekotur (ET) Yerruna (2 ceneknnoHHY JTHMHUY,
copt Kozapcko 339 u koutponen copt [Inonus 7) u ot ET Cpeanoropcka sika (3 ceneKuuoHHH
JUHUM U KoHTposieH copT Kpymosrpan 988), I kiaca, oT celeKUMOHHM ONMWTH Ha IOl J-p B.
MarmeBa, pek. 2016 r. u 2017 r. oTrnegaHM B ONMUTHOTO mosie Ha MHCTUTYT MO TIOTIOHA U
TIOTIOHEBHUTE W3enus, ¢. MapkoBo. OT TIOTIOHHTE ca H3padOTeH! Ta00PaTOPHH IUrapH, KOUTO ca
nporymeHn. OnpeneneHo € ChIbPKAaHUEeTO Ha KaTpaH, HUKOTUH W BbIyIepoaeH okcua (CO) mo
ISO 4387, ISO 10315 n ISO 8454 m ceabpkaHWETO Ha KAapOOHWIHHU BEIECTBA IO agaNTHPaH
meronx Ha CORESTA No 74.

PE3VJITATU U JUCKYCHUSA
ChIppKaHUETO Ha KaTpaH B JUMa Ha TIOTIOHUTE OT pek. 2016 r. e B rpanunute ot 17,0+1,1
mg/cig (JImans 275, ET Cpennoropcka sika) no 21,4+1,4 mg/cig (konTposer copt IInoBaus 7, ET
VYceruHa), KOETO € THUIHMYHO 3a opueHTtanckure TioTioHu [Guzelev, 1983]. Twotionure or ET
YcruHa ca ¢ mo-BHCOKO ChIBpPIKAHHUE Ha KaTpaH (cpexHo 21 mg/cig) B cpaBHEHUE C TIOTIOHUTE OT
ET Cpemnoropcka sika (cpeano 17,6 mg/cig).

Taba. 1. Katpan, HukotuH 1 CO B TIOTIOHEB /IMM HA COPTOBE U CeJIeKIMOHHH JIMHUM
TIOTIOHH OT eKOTHI Y CTHHA U eKoTHl CpeiHOropcKa sika, mg/cig

Exornn | CopT TIOTIOH | Katpan Huxotun | CO
Pexonra 2016 1.
@ Inosnus 7 21,4+1,4 | 2,18+0,14 13,7+0,7
JInans 18 21,0+1,4 1,02+0,06 12,2+0,6
Y criia Tlnrms 58 209+1.4 | 228+0.14 | 13.4£0.7
Kozapcko 339 20,6+1,4 | 0,10+£0,006 | 11,4+0,5
0 Kpymosrpaz 988 17,9+1,1 1,63+0,10 12,4+0,6
Jluans 27 17,1+1,1 1,37+0,09 13,5+0,7
(Cpenmoropexa aka 7 e oS 17,0£1,1 | 1,5540,10 | 13,740,7
Jlunus 45 18,3+1,2 | 1,7940,11 13,9+0,7
Pexonra 2017 1.
O [1noBaus 7 23,4+1,5 1,40+0,07 15,8+0,8
Jlunns 18 19,9+1,4 | 0,734+0,04 15,1+0,8
[ criia JTumms 58 22315 | 2,62¢0,16 | 17,9409
Kozapcko 339 21,0+1,4 0,25+0,01 15,2+0,8
O Kpymogsrpan 988 20,2+1,4 | 1,370,037 | 12,9+0,6
Jnans 27 20,7+1,4 1,85+0,12 13,7+0,7
CpemHOrOpCKa SKa
Jlunust 275 20,9+1.4 | 1,52+0,10 14,3+0,8
JInnans 45 19,0+1,3 2,27+0,14 12,6+0,6

B numa Ha TroTIOHUTE OT pek. 2017 T. ce HaOm0gaBa €1a0d0 MOBHUILIEHUE B KOJIMYECTBOTO Ha
KaTpaH IIpU BCWYKM m3cienBaHu mpodw (19,0+1,3 mg/cig Jlmamsa 45, ET Cpennoropcka sika—
23,4+1,5 mg/cig IlnoenuB 7, ET VYcTuHa) B cpaBHEHHE C NpeaXOjHATa TOIMHA. 3amaBa ce
TEHJICHIIIATA Ha TI0-BUCOKO ChIBpKaHUe Ha KaTpaH npu npodute ot ET Ycruna.

KonudecTBOTO Ha HUKOTMH B AMMa Cl€[Ba TEHACHLMATA Ha KOJMYECTBEHO HM3MEHEHHE Ha
HUKOTHHA B TIOTIOHA U TIpH JIBeTe pekontu. M3kmodenue npasu copT Kozapceko 339 (ET Yceruna),
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KOWTO BBIPEKH BHCOKOTO CH ChABP)KAHHE HA HUKOTHH B TIOTIOHA € C MHOTO HHUCKO ChIbPIKAHUC
Ha HUKOTHH B auma — 0,100,006 mg/cig, pek. 2016 r. u 0,25+0,01 pek. 2017 r.

Coabpxanunero Ha CO B 1uMa Ha TIOTIOHU OT pek. 2016 r. Bapupa B MO-TECHU TPAHHULIA — OT
11,4+0,5 mg/cig (copt Kozapcko, ET Yceruna ) no 13,7+0,7 mg/cig (Ilmosmus 7, ET YcTtuHa U
JIunus 257, ET CpenHoropcka sika), B cpaBHEHHE ¢ TIOTIOHUTE OT pek. 2017 r. (12,6+0,6 mg/cig -
JIunus 45, ET Cpeanoropcka sika - 17,94+0,9 mg/cig - Jlunus 58, ET Ycrtuna) — Tabm. 1.

Taoa. 2. Kap6oHu/1HH BelecTBa B TIOTIOHEB MM HA COPTOBE M CeJICKIMOHHHT JIMHAH
TIOTIOHH OT €KOTHII Y cTHHA U eKoTun CpeiHoropeka sika, ug/cig

Exotun Copr TI0TIOH Dopm- Anert- Aneton [[Iponuos- AKponeHH Cyma
AIaAeXuna AIaACXnuna AIaACXUa Z
Pexonra 2016 1.

@ [osus 7 5746 | 586459 | 326433 | 434 | 78+8 | 1090

Tlasns 18 2743 | 413441 | 26426 | 29+3 | 2743 | 760

e 58 4054 | 525552 | 323432 | 3744 | 4244 | 967
Kosapcko 339 3504 | 494449 | 272427 | 364 | 66£7 | 903

@ Kpymosrpaza 988 63+6 47047 | 288+£29 [ 3443 67+7 922

Cpento- | Jyuug 27 92+9 | 621+61 | 336134 | 43t4 | 90+9 | 1182
oD | T 275 6316 | 511451 | 298+30 | 37+4 | 717 | 980
Tlamms 45 6146 | 460+46 | 282428 | 34+3 66=7 | 903

Pekoira 2017 1.

@ [osus 7 48+5 | 483+48 | 310£31 | 4745 5045 | 938

Tlasns 18 3043 | 493+49 | 327433 | 5045 6316 | 964

R pe—r 3744 | 577458 | 405440 | 58+6 | 37+4 | 1114
Kozapcko 339 40+4 456+45 | 307+31 4745 4745 897

O Kpymosrpan 988 | 66+7 | 625:63 | 413+41 | 6246 | 38+4 | 1204

Cpentio- | Junus 27 6627 | 476+47 | 302£30 | 4845 5516 | 947
[OPSKE | i 275 5846 | 446445 | 289430 | 444 | 5055 | gg7
Tlasns 45 444 | 434443 | 317431 | 6446 | 4344 | 902

KapOoHWIHUTE CheAMHEHUSI ca €AHM OT HAi-arpeCHMBHHUTE BELECTBA B TIOTIOHEBHS IUM, C
JOKa3aHM MyTareHHM M KaHIIEPOT€HHH CBOWCTBA. B Hail-romemm koiwndecTBa ca areTaafexuf,
aIleToH, aKpolienH, popmannexua u nponuoHamaexus (Fujioka, 2006).

ChappkaHreTo Ha KapOoHWTH B 1uMa Ha TioTioHuTe oT ET Yernna u ET Cpennoropceka sika e
npeactaBeHo B Tabmn. 2. OOmoTo kKapOOHMWIHO CHIBPIKAaHNE B TIOTIOHEBHS JUM Ha M3CJICIBAHUTE
TIOTIOHM HE CE pa3/nyaBa ChIIECTBEHO IPe3 ABETE TOJMHH U Bapupa B MIMPOKH IPaHUIM - OT 760
pg/cig (JIunusa 18, ET Yeruna) no 1182 pg/cig (Jlunus 27, ET Cpennoropeka sika), pex. 2016 r. u
or 887 pg/cig (Jlummsa 257, ET Cpemgnoropcka sixka) mo 1204 pg/cig (Kpymosrpag 988, ET
CpenmHoropcka sika), pex. 2017 r. (Tabn. 2). C Hal-TOISIM HPUHOC KBM OOMIOTO KapOOHHIHO
CBIBpPXKAHHE Ca alleTAJCXUIa U alleTOHa C MAaKCHMAJHO ChIBPXKAaHHE ChOTBETHO 621+61 pg/cig
(JImaus 27, ET Yeruna) n 336+34 pg/cig (Jluausa 27, ET Yceruna), pek. 2016 1. u 625+63 pg/cig
(Kpymogrpan 988, ET Cpennoropcka sika) u 413+41 pg/cig (Kpymosrpan 988, ET Cpeanoropcka
sika), pek. 2017 r. Haii-ronsaMo e BapupaHeTo B ChAbP)KaHUETO Ha (hOopMalAeXu]] U aKpOJICHH MPH
TIOTIOHUTE OT pek. 2016 T. ¥ B ChABPIKAHUETO Ha (hOpPMaNAEXui NpH TIOTIOHHTE OT pek. 2017 T.
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Tiotronute ot ET Cpengnoropcka sika ce XapakTepu3upar ¢ IO-BHCOKO ChIbpKaHUE Ha
dbopmanaexun 1 Ipe3 ABETe U3CieIBaHN TOAWHH B cpaBHeHue ¢ Te3u oT ET Ycruna.
IlomyueHuTe JaHHU HE CE€ pa3IM4yaBaT OT MPEJUIIHM HAIIW M3CICABAHUS BbPXY XUMUUYHUSI

CbCTaB Ha TIOTIOHEB JMM Ha HOBH COPTOBE OPUEHTAICKH TIOTIOH OT ekorun JIxeGen bacma
(Stoilova, 2014).

3AK/IIOYEHUE

Ha 6a3a 00CKTHBHHUTE pe3yJITaTh € M3BBPIICHO CPABHEHUE U OIICHKA HA JIMHUUTE 32 CXOJICTBO C
KOHTPOJIMTE W TUIMYHOCT MO OTHOIIEHHE HAa OPHEHTAJCKHUTE TIOTIOHH . XUMHYHHAT CHCTaB Ha
TIOTIOHEBHS JJUM Ha CEJICKIIMOHHUTE JIMHUHK Ce TOOIKaBaT 10 KOHTPOJIHUTE copToBe. TIOTIOHUTE
ce XapaKTepHu3Hupar ¢ OalaHCHpaH ChCTaB HA IUMA, KOWTO € THUIMYEH 32 OPUEHTAJICKHUTE TIOTIOHU.
ChAbp)KaHUETO HA HUKOTHH B TUMa € MPOMOPIIMOHAIHO HAa TOBA B TIOTIOHA. VI3KITIOUEHUE TIPaBU
copt Kozapcko 339 (ET VYcruHa), KOHTO BBIPEKH BHCOKOTO CH CHIBp)KaHHE Ha HUKOTHH B
TIOTIOHA C€ OTJIMYaBa C HUCKO KOJHYECTBO B JUMa M NpPH JABeTe peKoNTH. ChIbpIKAHUETO Ha
KapOOHIJIHM BEIIECTBa B TIOTIOHEBHS MM U MU ABETE PEKOJTH HE ce pa3nuyaBa. [lomyueHure
pe3ynTaTé ca TNPWIOKEHH B CENICKIMOHHATA IPaKTHKAa 3a B3EMAaHETO Ha PEUICHHS OTHOCHO
MEPCIEKTUBHOCTTA HA IMHUHTE.
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Abstract

Potato Spindle Tuber Viroid (PSTVA) is a pathogenic RNA of 359nt that invade many species of
the Solanaceae family, including pepper cultivars developing mild symptoms in response to
infection.

PSTVd is inducer and target of post-transcriptional gene silencing (PTGS)- an important antiviral
defense mechanism for plants. Two major classes of small non-coding RNAs, namely micro
RNAs (miRNA) and small interfering RNAs (siRNA) mediate a defense response in plant-
pathogen interactions.

In order to explore the role of siRNAs in PSTVd pathogenicity in pepper we performed a PSTVd
infection on two Bulgarian pepper cultivars: Djulunska shipka (DS) and Kurtovska kapia (KK).
Only DS infected plants (DSI) have developed mild PSTVd specific symptoms at 28dpi.

Total RNA was isolated from healthy and infected plants of both cultivars and the small RNA
populations were analyzed at 28dpi. Small RNA profiling was performed based on small RNA
sequencing data derived from Illumina platform.

Key words: PTGS, PSTVd, siRNAs, pepper
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BnBenenne

Potato Spindle Tuber Viroid (PSTVd) e maToreHHa eqHOBEpHXKHA, KOBAJIEHTHO- 3aTBopeHa PHK
Mosekyia ot 359 un (Tsagris et al, 2004, Ding et al. 2009). Hanuuuero Ha BHCOKa CTENEH Ha
CaMOKOMITJIEMEHTAPHOCT B Ta3W MOJIEKYyJIa BOAU 10 (OpMHpaHEe Ha CIeru(UIHA MPHIKOIOT00HA
CTPYKTYpa, NPEICTaBeHAa OT LIEHTpaJeH JOMEH, ITaTOTCHEH IOMEH, BapHaOWIeH, JISIB U IECCH
TEepMHHAJICH JIOMEH, BCEKH OT KOHTO C€ acolmpa ¢ eqHa mnu mnosede ¢ynkmuu (Giguére et al.
2014). PSTVd uHbpekTHpa MHOTO BHIOBE OT CEMEWCTBO Solanaceae, BKIIOUUTEIHO IHIIED
(Capsicum annum), KbA€TO B OTTOBOpP Ha MH(EKIUs ce HabmoaBa cnabda cuMmnTomatrka (Ding et
al. 2009).

PSTVd wnpynmpa moct-TpanckpununoHHo reHHO 3arimymaBaHe (PTGS), koeto e wact ot
3amyUTaTa Ha pacTeHusTa cpenly Bupycu u Bupouau (Pallas et al. 2012; Pumplin and Voinnet
2013, Rosa et al, 2018). Ia ocHoBHu kinaca Manku komupamu PHK, mukpo PHK (MuPHK) u
manikn uHTephepupanm PHK (cuPHK) omocpencTar BrintouBaHeTo Ha TO3M MexaHu3bM. CHPHK
ce reHepupaT oT KkieTbyHH Hykneasu (DCLs), kouto pexar naBoiHOBepmkauTe PHK
WHTEpMEINaTH, TIOJTydeHH IIPpU peIUIuKanusaTa Ha Buponaute, 1o PHK nymiexcu ¢ gpmknna ot 21
1o 24 up. (Papaeftimiu et al. 2004; Tsushima et al, 2015). B xommiexkc Hap. PHK- ungynupan
3armymasany komiuieke (RISC) enHa ot Bepurute Ha IyIuTeKca MEAWHpa CIENU(GUIHO psi3aHe Ha
BuponaHata PHK w/umm xommiemeHTapHH emHOBeprkHH TapreTHH kiersbuHH PHK (Baucombe
2004; Brodersen P and Voinnet O., 2006). To3n MexaHH3bM BIHs€ HA PAa3TUIHH ACIEKTH OT
B3aMMOJICHCTBHUETO HAa BUPOHA C TOCTOIPUEMHHKA: 3alIUTa, HHTEp(HEpEeHIHs ¢ eKCIpecHara Ha
€HJIOT€HH U Pa3BHUTHE HA CHMIITOMH.

IlenTa Ha HacToOslIaTa Hay4yHO-U3CJemoOBaTencka pabora € na ce nokaxe PHK 3armymaBane u
y4acTHeTO My B matoreHe3ara Ha PSTVd B aBa Obarapcku copTa mumep enporuiofeH - Kyproscka
xamua 1 (KK) u ngpebromnonen - [xymoncka munka ([II)) upe3 xapakrepusupane Ha PSTVd
cuPHK ot mankn PHK 6ubnmoTekn ot 3apaBu U MHQEKTUPAHN PACTEHHUSI.

Marepuaau u MeTOAH

BuotectoBe: Pacrenns numnep ot nsa 6wsirapcku copra KK u {1 6s1xa MeXaHHYHO MHOKYIIUPAHA
¢ okozo 100 ng in vitro Tpanckpubupan PSTVd KF440-2 (+) PHK na etan BTopy HCTHHCKH JIUCT.
KonTponaute pacteHus 0sixa nHokyiupanu ¢ 5% K,HPO, Oydep. Pactenusara OGsixa oTriienanu
22°C, 16h nueen u 8h HomieH mepuon 3a 28dpi, cien Koeto TOpHUTE JUcTa Osxa chOpaHH 3a
MOHATATHIITHY M3CEABAHMS.

Excrpakuus Ha toraasa PHK

Toramra PHK Oemie m3onmmpana oT jmcrta, cbOpaHm oT KoHTponHH u PSTVd-mHbexTnpann
pacrenus. M3nomsBan e Spectrum plant total RNA kit (Sigma) cec ciaenaure MoaudUKaIHH.
W3ommpaHeTo e H3BBPIIEHO IO MPOTOKOI A Kato Oe mobdaseH 2% nomuBuHUNIIpoInanHOH K 30
(PVP) xbM nusuc 0ydepa. Muterputera Ha PHK e nokasana upe3 enekrpodopesa Ha arapo3eH
el

Herextupane na PSTVd (+/-) PHK B undexrupanu pacrenusiRNA : Hamuume nHa (+) u (-)
PSTVd Bepuru B nadextupanure pacrenus oemre nokasano gpe3 RT-PCR ¢ PSTVd weid Fw/Rev
npaiimepun aBoiiku (PSTVd weid For 5 ATCCCCGGGGAAACCTGGAGCGA 3°; PSTVd weid
Rev 5° CCCTGAAGCGCTCCTCCGAG 39).

NGS cexBeHupaHne

Cexsernnpanero Ha Manku PHK Geme nposeneno wa Illumina HiSeq 2500, 50bp SE lane-based
CeKBEHHUpaHe KaTo mpobure Osixa m3npaTeHn Ha Macrogen Inc, Rep. B Kopest.Uetnpu 6ubmmoTexn
Ha manku PHK ca cp3manenn upes npobu oT 3apaBu U nH(ekTHpanu pacteHus 3a copt (KKH,
KKI, DSH, DSI).

Pe3yaTatu u o6chikIaHe
1. PSTVd undexnusi BbpXy ABa ObJITapcKu COPTA NHUIEP
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IIposenen e 6uorect ¢ PSTVd Bepxy aBa Obarapcku copra munep- KK n JIII. Kontponaure u
MHOKYJIHpaHUTE MPoOM BKIIOYBAT MO 3-4 pacTeHHs OT Bcekw copT. Ha eram 28dpi (muum crex
nposeneHara PSTVd nndexnus) pacrenusta 0sxa aHamm3upanu GEHOTHITHO 32 pa3BUTHE HA
PSTVd cnemmduuna cumnromatuka. B wHOexTtupanute pactenus ot copt JII OGemre
HabmonaBana ciaba PSTVd cumnromaTrka, KOSTO ce OIICBA KaTo PeIyKIHsS BbB BHCOYMHATA HA
nH(EKTHPaHUTE B CPABHEHUE C KOHTPOJINTE, KAKTO U 3aBHBAaHE HA JIUCTaTa Ha paCTEHUATA HAarope.
VYenemna PSTVd nadekims B aHanm3upannTe coptoBe Oerre mokazana nmocpeactsom RT-PCR ¢
PSTVd weid cnemmduunn mpaiimepn. Ha ¢urypa | Oeme moTBBpACHO NMpUCHCTBHE, HA ()
PSTVd PHK B undexrupanute o0pasmu.

@ur. 1 A. RT-PCR 3a nokassane va PSTVd (+) PHK B nuctan npo6u ot uHpexktupan copt KK
(mo3umust 2) u U1 (mo3ums 3). B mosurms 1 ¢ u3cieaBaH Myt OT JIMCTHA MPOOH Ha KOHTPOIHH
pacrtenus ot aBata copta; B mosuims 4: 100kb O’GeneRuler mapxkep.

Toranmnatra PHK ¢ obGoratena ¢paxuus wa manku PHK w3onupana oT aBara copTa mwuiep e

u3npaTeHa 3a cekBeHupane oT Macrogen, Korea.
2. XapaktepusupaHe Ha mankute PHK B 6M6nunotekn ot uHdeKTUpaHu 1 3apaBmu copToBe
nunep- KK n Al
IIpoBenenu ca wetnpu cexkBeHupanus Ha Mankd PHK na xontpomam m PSTVd umnbexTnpanu
pactenust ot nBata copra. CypoBHTE NaHHU OT CekBeHupaHeTo mon (opmata Ha FASTQ ca
¢dunTpupaHu 3a IpeMaxBaHE Ha CEKBeHIMM C¢ HHUcKo kadectBo (QC), m 3a mpemaxBaHe Ha
aIalTOPHM CEKBIICHITNHN C TIOMOIITa Ha Tporpamara Trim Galore.

Amnanuzupana e nonyiauusaTta or maiku PHKu (puiinose) B coprose KK u JIL upe3 onenka Ha
KauecTBOTO HAa CEKBEHHPAHETO M TOJIEMUHATa Ha OnbinoTekara cies Hopmanuzanus (dur. 2).

Sequence Length Distribution

40000000
30000000

20000000

Read Count

10000000

0
20 25 30 EH 40 a5 50

Sequence Length (bp)

@ur. 2 Pasmpenenenne Ha Mmanku PHK mo pasmep cien HopMamu3anust Ha YeTHPUTE OMOIHOTEKH.
VYcranoBeHo Oerre, 4e OCHOBHATA YacT OT CEKBEHIIMUTE, MOJTYYCHN OT OMOIMOTEKHWTE M Ha JBaTa
copta ca ¢ pazmep 20-25u7 (¢wur. 2). [IpoBeneno e kaptupane Ha mankute PHK ot 6ubiamortexn
Ha uHexTupanute pactenus numnep ot copT KK u [ Bepxy pedepentnust PSTVd rerom (¢wur.
3).
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ftato_spindle_tuber_viroid_RNA_(isola} b itato_spindle_tuber_viroid_ RNA_(isola
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@ur. 3 Ilnor-guarpama Moka3Baila KOJIMYECTBOTO HA KapTHPAHUTE CEKBEHIMH BbPXY
pedepentrus rerom Ha PSTVd (KF440-2) 3a copt KK (A) u JIUI (B).

=-40000

AHanu3bpT MOKasa pasnpeeseHue Ha puiifoBeTre (IpoueTn) BbPXY LisIaTa IbDKUHA HA (1) U (-)
Bepurute Ha PSTVd (¢wur. 3). Bpost na renepupannte PSTVd cnennduyaan manku PHK (PSTVd-
sRNA) ot nBere Bepuru ca CbU3MEpHMH, KOETO MTOKA3Ba, Y€ BUPOHJA CE PEIUIHIHpa B ITUINEpa U
TponecHHT ThpiH KakTo reHoMHata PHK Taka u momydernte npu perumnkanusta PHK (-) Bepurm.
AHanu3bpT Ha MUKOBETE BBPXY ILIOT- JUarpaMara 1okasa, 4e ONpeAeIeHH MO3HUIHKA OT FTeHOMa Ha
PSTVd npoxynupar 3nauntenso nosede PSTVdA-sRNA B cpaBHenue ¢ apyru. [lpu cpaBHeHHE Ha
IUIOT Juarpamure renepupanu 3a asata copra KK u I He Osixa OTKPHUTH pa3ivKu 0OBBP3aHH
cbe coproBa crienuduuHoct. Hait-roasma npoaykuust Ha PSTVd-sRNA u npu aBara copta Gere
HaMmepeHa B peruoHute 180-220mm m 250-270HI, KOUTO MOKPUBAT TEPMUHAIHUS JECEH U JIAB
nomer Ha PSTVd. Tosm pesynrar moka3Ba, e PSTVd-sRNA ce remepupar oT BTOpHUYHATa
cTpykrypa Ha Buponma (¢ur. 3). TepMuHamHuTe NIB W JECEH TOMEHH C€ CBBpP3BaT C
peruMKanuATa ¥ MpPEIBIKBAHETO HA BHPOWIA, KOETO OM MOTJIO 1a OOSCHH HapyIICHHS B
MaToreHe3aTa Ha BUPOM/A B U3CNIEABAHUTE COPTOBE MUIIEP.

3. Acem0aupane Ha PSTVd cneunpuynu mankuPHK B KOHTHIHM 32 peKOHCTPYKIHSA
Ha PSTVd MmukpoBapuanTu B cOpTOBe NUMepP
3a unentuduimpane Ha de novo Bp3HMKHAIM PSTVd MonexynHNM BapmaHTH ca W3MON3BAaHM JBA
Mmeroga — kaptupane Ha Mankute PHK Bepxy pedepenten renom nHa PSTVd m de novo
pexoHCcTpyupane Ha reroma Ha PSTVd upe3 acembnupane na manku PHK. IIpu acembnupaneTo e
nsnon3BaH codryep Velvet ¢ kmer ot 13 no 19. IIpu kaptupanero Bepxy pedepentaus PSTVd
TEHOM Ca JIONyCHATH JIO JIBa HYKJICOTHIa HECHOTBETCTBHs. Pesynrature OT ;BaTta BUIA aHAIU3
nokaszsat SNP ¢ uecrora ot 2% 10 4% (¢ur. 3 u dur. 4).

Our. 4 HykieoTHIHH IMO3MIMH, B KOMTO Ca HAMEPCHHM 3aMEHH B cekBeHimsiTa Ha PSTVd
crnerduunn cuPHK copt KK Ha 28 nHu cren nHOKymamusl.
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@ur. 5 HykneoTugHM MO3MIMH, B KOWTO Ca HAMEPEHH 3aMeHH B cekBeHmusATa Ha PSTVd
cneuuuunu cuPHK copt 11 Ha 28 aHU cel HHOKYJIaIusI.

Hamepenure npoMeHu ca JIOKaJIM3UpaHU B €JHU U cbL no3unuu (298, 299 u 333) u 3a asara
copra nwunep, karo 3a copr JUI e namepena u mnpomsHa B mnoszuuus 301. JloxazBane
CBLIECTBYBAHETO HA TE3U HYKJICOTHJHHU BapUaHTHU in Vivo W3UCKBA JOI'BIHUTEIHO BaJUAUpPAHE,
KOeTO OM MOTJIO J1a OOSICHU B3aMMOJICHCTBUETO Ha M3cleaABaHUTe coprose numep ¢ PSTVd.

U3Boau

1. Bbearapckure coproBe mmmep (KK, ) ca rocrompmemummm Ha PSTVd KF440-2.
Crnemuduruna 3a PSTVd ¢penotunna nzsasa na 28dpi e Habmonasana mpu 1L

2. Crnemndmuan PSTVd mpodern, m3onmpann or OMOTHOTEKHM Ha ABaTa COPTa, ca KapTHPAHH
Bbpxy PSTVd KF440-2 pedepenTHaTa CEKBEHIIMS U Pa3NpEACIICHUETO UM TI0 LisjIaTa JIbJIKMHA Ha
(+) u (-) BepuTHTE ITOKA3Ba, Ye BUPOU/IA CE PETUTMIIMPA U B IBaTa COPTA.

3. Topemnte Toukn Ha PSTVd cnemuduunnte mpodyern ca ONpeAeNeHU B TEPMHHAICH JISAB U
JICCEH JOMEHH Ha BUPOUIHATA MOJIEKYIa.

4. TlpucbcrBuero Ha 3HauutesieH Opoit PSTVd cuPHK ¢ enuHuYHM HYKIIGOTHHM 3aMEHH B
ompexnenenu nosurmu (298, 299 u 333), npeanonara de novo uagymmpanun PSTVd Bapuantn B
COpTOBETE MUMEP.
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Abstract

An evenly distributed, wide area sensor network is presented. It consists of self-designed and self-
made monitoring stations as well as GILL and La Crosse certified weather stations. The
measurements are taken each minute or each five minutes for the self-made stations. The data is
collected on a dedicated server, publicly accessible online via www.meter.ac website.

Key Words: internet of things, air monitoring, sensor network, open data, big data

Introduction

Air pollution is considered as a major risk to health according to the World Health Organization
(WHO) as a causer of different diseases. In 2016 a road map (Road map, 2016) for an enhanced
global response to the adverse health effects of air pollution is created. Monitoring air quality is
important because air pollution is different at different areas and is not a constant event.
Monitoring helps in air quality management (WHO webpage, last accessed 11.11.2019).

Open environmental monitoring network located on territory of Bulgaria has been started,
enlarging and maintaining (fig.1). It consists of self-designed and self-made ground-based
monitoring stations (GBMS) as well as certified weather stations (CWS). GBMS has sensors for
measuring/estimating temperature, relative humidity, atmospheric pressure, particulate matter
(2.5pm and 10pm) and background (gamma) radiation. The CWS measures wind speed, wind
direction, rainfall and solar radiation. Till Octomber 2019 the open environmental network
consists of ~70 GBMS and ~5 CWS. The aim of this open monitoring network is to observe a
broad range of natural processes on a long time scale with a high time resolution at evenly
distributed ground stations. Raw measurement data as well as some derivatives and statistics are
freely accessible on meter.ac web site (Meter.ac web page) under the CCO license.
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The GBMSs and CWSs consists of sensors for pressure, temperature, humidity, particulate matter

and short characteristic of them is given in table 1.

Table 1. Basic characteristics of the sensors

Temperature, MS8607
Humidity (TE)

Pressure Operating range: 10 to 2000 mbar, 0%RH to
: 100%RH, -40 to 85 °C

High-resolution module: 0.016 mbar,

0.04%RH, 0.01°C

Particulate matter
(Honeywell)

Concentration range: 0 pg/m3 to

i pg/m3
HPMAT1580-XXX Humidity (operating and storage): 0 %RH

to 95 %RH non-condensing

1000

Background radiation | SBM-20

Gamma Sensitivity Ra226 (cps/mR/hr): 29
Gamma Sensitivity Co60 (cps/mR/hr): 22

The gathered data from sensors is send to a data server using four types of connection - WiFi,
LoRa, Eithernet or mobile (fig.1). The data can be accessed from the meter.ac page where raw data

and some statistics can be found.

Here we present analyses of data gathered from GBMS and CWS located in Sarnegor. Sarnegor is
village in Bulgaria located at the Sredna Gora at 398 m above sea level. The gathered data from
GBMS Sarnegor presented in this work is for the time period from 20-11-2018 to 20-09-2019.

Short description such as the number of the registered measurements (1), maximal measured value
(2), average measured value (3) and number of measures exceeding the normal limit value (4) of
the monthly measured data for the parameters PM,o (PI), PM,5 (P2), P (P3), RH (P4), Gamma

(P5)and T (P6) is given in table 2.

Table 2. Some description of the gathered data from Sarnegor GBMS for the analyzed period
Y— (o] - o en < w o oy [
— Y- =} (] =] ] < (] > =}
% % % E E c'x a = S S\
— — — — — — - — — -
> > = > > > = > > =
(a\} (] (a\] (a\} (] (o] (a\] (a\] (a\} (a\]

1) 2986 8691 8948 8012 8939 8512 8539 8644 8530 8352
—~[2)  B67 453 1290 163 633 133 1010 656 7 315
Q‘ 3) [25.6 26.7 28 25.4 21.4 21.8 15.7 5.8 4.8 14.4

4 0 0 2 2 0 1 1 0 0 0

1) 2986 8691 8948 8012 8939 8512 8539 8644 8530 8352
QR Rl4 336 957 117 470 987 750 488 5 235

3) 18.5 19.7 20.6 18.7 15.6 16 11.6 3.7 2.9 10.7
B 1) 2986 8691 8948 8012 8939 8512 8539 8644 8530 8352
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2) 9829 980 977.4 987 984.5 1980 972.4 977 9752 19755

3) 9704 19709  1962.7  [973.4  1970.1 968.8  [965.1 969.4  966.9  1969.9

1) 986 8691 8948 8012 8939 8512 8539 8644 8530 8352
N 92 91 90 89 89 91 91 91 91

3) 180.2 70 69.8 61.9 52.7 61.7 60.3 62.8 58.3 47.7

1) 986 8691 8948 8012 8939 8512 8539 8644 8530 8352
-2 280 226 207 212 220 222 226 228 270 253
B 3) [162.9 155.1 154.5 151.2 153.5 153.7 154.3 153.7 156.2 156.4

4 [0 0 0 0 0 0 0 0 0 0

1) 986 8691 8948 8012 8939 8512 8539 8644 8530 8352
£k 172 16.4 11.6 17.7 23.4 27.2 30.8 33.1 36.9 35.1

3) 6.2 2.6 1.8 4.4 10.1 12 16.9 22.4 22.9 24.6

Some data analysis and comparison

Averaged daily values for PM,, concentration by days for the analyzing time period is presented
on fig. 2 (left). The horizontal line presents the average daily norm for the concentration. On fig. 2
(right) is given the distribution of the concentration of PM, s according the temperature. Gamma
radiation by days is given in fig. 3.
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Figure 2. Distribution of PM10 concentration by days (left) and Distribution of PM, 5
concentration according to temperature (right)

Gamma

2018-11-20 2018-01-14 2019-03-10 2019-05-04 2018-06-28 2019-08-23
Days
Figure 3. Gamma radiation (counts per 5 minutes) measurements for the analyzing time period,
moving average is applied

Measurements form the CWS.

Distribution of the relative humidity and rainfalls measured from the CWS sensors are given in
fig.4. At fig.5 a windrose graph is given showing the proportion of time that wind is from a certain
angle and wind speed range for the June — September 2019.
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Figure 4. Distribution of the relative humidity (left) and rain falls (right)
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Figure 5. Windrose for the gathered date from CWS for June-September 2019

The presented network consists of both self-designed and self-made monitoring stations and
professional and certified weather stations. The generated high resolution data is publicly available
under CCO (no rights reserved), that makes the network suitable for further derivative products and
applications. Currently the network covers Bulgarian territory as well as some parts of Greece,
however the growing popularity and interest might accelerate expanding the coverage in other
countries worldwide.
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OYNJIA 3A HOIIHO BUKJAHE 3A MEXAHUK-BOJAYU U OXPAHA
Tonopka Jlumutposa, [llerbp Pasienexkon
1Y ,Ilaucuii Xujaengapcku®, ya. ,,llap Acen* 24

NIGHT VISION GOGGLES FOR HEAVY MACHINERY DRIVERS
AND SECURITY GUARDS
Todorka L. Dimitrova, Peter Ralenekov
University of Plovdiv “Paisii Hilendarski”, 24 Tzar Assen Str.

Abstract

Night vision googles are designed to be use for surveillance in low-light conditions or in
darkness. The quality of the device is directly related to the characteristics of the image intensifier
tubes. We present two-channel passive night goggles, build on the base of Gen 3+ image
intensifier tube, and designed for discovering of full-length human by heavy machinery drivers
and security guards.

Key worlds: night vision googlesm optical systems design, Gen 3+ image intensifier tube

YBoa

Ouwnnata 3a HowmHO BkaaHe (OHB) ca mpenHasHaueHn 3a HaOJNIOJIEHUE B CyMpaK WM
Ipe3 HOIITa TP OCBETCHOCTH ITO-HUCKM OT IIParoBUTE 3a YOBEIIKOTO OKO. Te Hammpar
MIPUIIOKCHUE 33 OTPKUBAHE M MPOCIIEAsIBAaHE Ha [[EIH OT HOIHK NaTPyJIH U OXpaHa, 3a HaBUTaIKs,
IIpU yIpaBJICHHE HA aBTOMOOWIM, MOTOIMKICTH, KaMHOHH, OpOHMpaHW OOWHM MAaIIWMHU H 1p.
OHB ¢ gonbiaHuTeNHA HHppauepBeHa MOACBETKA ce U3M0I3BaT B OyHKEPH, TYHEIH U T.H.

B Tasm cratus ca mpencTaBeHW ABYKAaHATHM TACHBHU OYWJIA 32 HOLIHO BIDKIAHE C
CIICKTPOHHO-ONITHYCH YCHJIBATEN OT MOKOJCHHE 3+, MpeIHa3HAUCHHU 3a pa3lo3HaBaHE HA YOBEK B
LISLT PBCT OT MEXAHUK-BOJAYH M OXpaHUTENH. [IpecMeTHATO e, ue pH MUHHMAaIHa ocBereHoct 107
Ix Ha Oe3nmyHHO 3Be3JHO Hebe, CKOpoCT Ha MoTopu3upana Opuraga 20+30 km/h m Bpeme 3a
peaxums Ha Bojava 2 +4 s, pa3CTOSHHETO Ha Hail-100po HabmoneHne e okoio 150 m.

Ipu npoektupanero Ha OHB ca cra3eHu ciieiHUTE ClICHU(UYHN H3UCKBAHUS: YBEINYCHHE
1" + 5%, uensdmo HOpPMAJHH BB3MPHATHS M PEaKUHH Ha Olepatopa MpH MPHOIMKABaHE WITH
oTHaNeyaBaHe Ha OOCKTHTE; €IHAKBO YBEIMYCHHE B JBaTa KaHaja; 3puUTeIHOTO Toie > 40°%
KOpUTHpaHe HA OYHaTa 0a3a MeX Iy OKYISIPHTE M BE3MOXKHOCT 33 AUONTPHITHA JOHACTpOHKa [1].

1. TABAPUTEH U EHEPITETHYEH PA3YET HA OYNJIA 3A HOIIIHO BUKJIAHE.
1.1. N300p Ha eJIeKTPOHHO-ONITHYEH Npeodpa3yBaTeJl.

OHB ce cbCTOSAT OT OOEKTHB, €NeKTPOHHO-onTHYeH NpeoOpasysaren (EOII) u oxymsp.
EOII ycunBa oTpa3eHaTa CBETJIMHA OT HaOMIOZaBaHUTE OOCKTH U OIIPE/IEIs XapaKTePHCTHKNATE Ha
mpubopa karo 1o [2, 3]. Ilpu u3bopa Ha EOII ca HamoXXeHH CIEIHUTE KPUTEPHU: MAIKU
pa3Mepu M Maca; ONTHYEeCKO yBEIWYeHHe, ONM3KO /0 eIMHMUIIA; TOJIIM JTHHAMHYEH JHarna3oH Ha
yCUIJIBaHE MO SPKOCT; aBTOMAaTUYIHO YIpPaBICHHE Ha SIPKOCTTA; BUCOKA Pa3AeIUTEIHAa CIOCOOHOCT;
YCTOWYMBOCT Ha 3aCBETKH; JIECHA 3aMEHIEMOCT.
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3a nenuTe Ha MOCTaBeHAaTa 3a/1a4a, cjie]] 0OCTOMHO MpoyYBaHe Ha JIMTeparypaTa, € u30paH
EOIT XX1865/P (HyperGen") npomsoacteo Ha PHOTONIS SAS. Tosu mpeobpaszoBaten nma
TpbOa ¢ IBJDKMHA 18 mm ¢ BXOJIHA CTHKJICHA IJIACTHHA C aHTU3aciensBamo nokputue (AVG),
(dorokaromx S25, uzxoneH expaH ot Qocpop P43, oOpa3pr e 3aBbpTaH Ha 180°. OnTHuyHaTta
JIbJDKUHA Ha mipeoOpazoBatens € 20 mm, a makcumanHata maca — 100 g. [IpuGopbT BKITIOYBA
ITBJTHATa KOMITAKTHOCT HA TPB0a OT TpeTa TeHepamus W € pa3padoTeH CICIHAHO 32 BMECTBAHE
BbB BHCOKOUYBCTBUTEIHU YPEIH 3a HOLIHO BIJKIAaHE, TAKMBA KaTO O4MJa, OMHOKIN U MEPHUIIH.
CHa0zieH € ¢ aBTOMAaTHYCH KOHTPOJI Ha YCHIIBAHETO II0 SIPKOCT M 3aliuTa 1o sipkocT. Ha dur. 1 e
npeacTaBeHa MOgyIallMOHHO-TIpeaBaTenHara My Gyukius (MTF), nagena oT mpou3BOIUTENS.

1
0.9 - ——Experimental
0.8
0.7 -
0.6
0.5
0.4 -
0.3 -
0.2
0.1

0 T T
0 10 20 30 40 50 60

-=-=--Simulated

MTF

Spatial Frequency (Lp/mm)

®uz. 1. Modynayuonno-npedasamenna gynxuyus na EOIT XX1865/P (HyperGen®).

1.2. EnepreruyeH pa3der Ha npudopa.

OcHOBHa 3aJa4a Ha EHEPTUHHIS pa3deT Ha ¢IUH ype] 32 HOIIHO BIDKAAHE € ONPEICIITHETO
Ha TIparoBaTa My 4yBCTBUTENHOCT. Ts XapakTepesupa npejena Ha pa3AeNuTesHaTa CIOCOOHOCT Ha
npubopa MpH JaJeHN yCIOBHA HA HaONIOZaBaHE HA OOEKTa, JAICUYMHA HA ACHCTBHE, OTYHTAHE HA
(oHa M onTUMaNHO 1oje Ha 3peHue. OCBETEHOCTTa, KOSTO Ch3AaBa OOEKT C SIPKOCT B,; BBPXY
¢orokatona Ha EOII e nponmopuuoHanHa Ha APKOCTTa Ha 00EKTa U ce 1aBa ChC 3aBUCHMOCTTA!

Eron = Q'Ta B, (D

KbJeTO () € cBeTocmiIarta Ha OOEKTHBA, a T, — IPOITYCKBaTEIHA CIIOCOOHOCT Ha aTMocdepara Ha
pascrosiHme L. CBeTocHinaTa Ha 00EKTHBA Ce OIpesess Mo hopMyrara:

Q=r.z,. D‘."‘" /4 @

06.

KBJETO 7 € MPOIyCKBATEIHATA CIIOCOOHOCT Ha 00eKTHBa, D, — IMAMETBPBT, a 5. — POKYCHO My
pascrosinue. OTHOLIEHHETO Dy, /f',6. C€ HapUYa OTHOCUTENICH OTBOP HA OOCKTUBA.

Ot BxomHO-M3XOHATa Xapakrepructuka Ha EOII, magena ot mpom3BoguTens, n3dupame
paboTHa OCBETEHOCT Efompas. =4.10"lx, koATo e B IMHeilHMs ydYacThK Ha (OTOKATOHA HA
npeobpasopatens. Topa 03HAauaBa, ye IPU OCBETEHOCT Ha doTokaTona Ha EOII okomno 4+9.101x
HeroBata MukpokaHaiHa mactuHa (MKII) e ¢ makcumanno ycunBane. [Ipu ocBerenoct Hap (), 21x
MKII noctura cBOETO MHHAMAIHO YCHJIBaHE, KAHAIUTE M ca MPEHACHTEHH OT CHJIHATAa BTOPUYHA
reHepaiusi Ha eJeKTPOHM. 3a/ielicTBa ce enekrponHara 3ammta Ha EOIl u toit ,,u3raca”. 3a
paboTHa sipkocT Ha 00ekTa B,; nzdupame B,;=1 10%cd/m’, kosito e Mf:)K/:[yIO'4 cd/m?u 102 cd/m>.

1.3. IIpoexkTHpaHe HA ONTHYHATA CHCTEMA.

ITpu rabaputHus paszdeT Ha onthuyHaTa cuctema (OC) ce U3MOIBAT CIIEAHUTE ApaMETPH OT
TEXHUYCCKOTO 3aJaHUC: YBCINYCHUC F; 3PUTECIHO MOJC 20); ANaMEThp Ha BXOAHATa U U3XOAHATa
3ennna Dy, u D', ; OTOanedeHoCT Ha BXOIHATA W M3XOJHATA 3€HULA S, U Sy ; Pa3AenuTeIHa
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CHOCOOHOCT Ha cHCTeMaTa; ONTHYHA IBIDKUHA L. OCHOBHHTE mapaMeTpu Ha OOEKTHBA U
OKyJIApa ca (POKYCHHUTE UM Pa3CTOSHHUS, OTHOCHTEIHUS OTBOP M 3pHTEITHOTO UM TI0Jie. B3 ocHOBa
Ha TSIX C€ OIpe/essi U KaueCTBOTO Ha IpejaBaHusi 00pa3. DOKYCHOTO pa3cTosHUE HA OOCKTHBA €
CBBP3aHO C pa3eNnTeNHaTa CIOCOOHOCT, HeOOX0AMMa 32 OTKPHBAHETO HA 0OCKTA.

IupokoTo u3MON3BaHE Ha NpeleiHaTa (FpPaHUYHA) pa3leiUTeNIHa CIIOCOOHOCT Karo
(yHKIMS Ha KaueCTBOTO HA MpeAaBaHus o0pa3 ce ABIDKU Ha OnecTsmara pa3padoTka Ha J[)KOHCEH,
HarpaBeHa B Kpas Ha 50-Te u Havanoro Ha 60-Te roguHu Ha XX BEK, KOATO CBbpP3Ba CKajara Ha
BB3NPHUATHETO Ha oOpa3a ¢ TIpaHWYHATA pa3[elUTeNHa CIHOCOOHOCT. J[)KOHCHH CpaBHSBA
IPaHUYHOTO Pa3JesieHue Ha T.H. ,,luTpuiipuxosa’ mupa (1o cranaapra Ha BBC USAF ot 1958 r)
¢ HaOIIoIaBaHusl MUHUMAJICH pa3Mep Ha o0pa3a Ha 00CeKTa M NparoBeTe Ha OTKpUBaHE, o0IlaTa
OpHMEHTAIHsI, O0IIOTO pa3Mo3HaBaHe U JCTAMIIHOTO pa3no3HaBaHe (MHAeTHUKanus). [Iprmaraitkun
TO3M TOJIXOJ, 3a YOBeK B Isu1 pbeT (0.5 m x 1.7 m) ce momy4asa, 4e ca HCOOXOIUMU: 32 OTKPHBAHE
— 1.2 nunuy, 3a opueHranus — 1.8 muHMY, 32 pa3no3HaBaHe — 3.8 JIMHUU.

®DoKyCHOTO pa3cTosiHUe Ha 00eKkTHBa pH n=2lp (muuun), L=250m, &=40lp/mm,, e:

f _nL =%.0.5=25mm A3)

"’

3pHUTENHOTO ToNe Ha OOEKTHBA ce Ompeserns, KaTto 3a IoieBa Auadparma ce CUMTaT
Kpaiinute pazmepu Ha karona Ha EOIL, T.e. Dy=Dgr=18 mm:

06.

D
20 =2arctg| —& | = 2arctg 18 40°12' “)
2 2.15

PesynrarsT oT (opmyna (4) ymoBIETBOpsABA TEXHMYECKOTO 3a/JaHKe, KOETO 3a 3PHUTEHO
10JIe Ha OYMJjIaTa 3a HOIIHO BrokaaHe e 40°.
3a ompeensHe Ha OTHOCHTEJIHHsS OTBOP Ha CHCTEMAara M3IO0JI3BaMe IapaMeTpuTe Ha
EOIL: Eror=4.10"1x, Bos=1.10"cd/m*:

E.op=n7,7,B,. D‘f"' 274 ®)

06.

3a pasctostHue 250 m, OTHOCHUTENHA BIaKHOCT 95%, Temneparypa Ha Bb3ayxa 25°C, crnekrpaiieH
nuarnas3oH 500+900 nm, nmomyyaBame 1,=0.9.

KoeduimeHTsT Ha TpOIycKaHe Ha ONTHYHATA cucTeMa Ty ¢ Mexay 0.6 n 0.9. [Ipnemame
10=0.85 1 32 OTHOCUTEIHUS OTBOP MOIydaBaMe:

D, _ VAE, V4.4.10™ (6)

e _ - - 0.841
fos mT,70B,  \[3,14.0,9.0,85.1.10°

HunadparmeHoro umcio F; ce mpecMsaTa oT (6) Karo peLUIIPOYHATa CTOMHOCT Ha
OTHOCUTENTHHSL OTBOP, M HMMa CTOHHOCT moaywasa 1,18. OT Hero mMoxke na ce ompeaend M
arepTypHara quadparma Ha o0eKTHBa (InaMeThpa Ha BXOJHATA 3CHUIA):

N :ﬁzﬁzﬂ,l%m (7
T F 118

@DOKYCHOTO pa3CTOSHHE Ha OKYJsipa Ce ONpe/eNs OT OTHOIICHHETO MEXIY (OKYyCHOTO
pascTosiHre Ha 00SKTHBA U BHIMMOTO YBEJIMYCHUE HA OUMIIATa 32 HOIIIHO BIKJIAHE:

Jfg':&:%:%mm

8
T ®)
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OTtpanedeHocTTa Ha W3XOIHATA 3€HUNA S’ 32 YpeIOHuTe 32 MEeXaHUK BOAAYM TpsOBa Oa €
o roisiMa ot 10 mm. M3xonnata 3ennma D, Tps10Ba na e ¢ quamersp ot 10+25 mm.
ITpu rabapuTHOTO U3YHCIEHHE CE OTYUTA ChBMECTSIBAHETO Ha ITbpBaTa Jella Ha OKyJsIpa
c expana Ha EOII. Tps0Ba na ce mMa B IpeBHUI ¥ BB3MOXKHOCTTA 32 TUOITPHIHA PETYINPOBKA Ha
cucreMata. ToBa ce OCBIIECTBABA Ype3 NIPEMECTBAHE Ha MOJ0XKEHUETO Ha OKYJIApa M0 ONTHYHATA
oc B ocoka ot u kbM EOII. Heo0xoamMoTo mpeMecTBaHe 3a KOpeKIus Ha | TuonThp e:

fo 25 9
Aldpt = 22— == = 0,625mm / dpt ©)
1000 1000

3a auonTpUYHA HacTpoiika 6dpt oTroBaps mpemMecTBaHe:

x, = —6.Adpt = —6.0,625 = ~3,3Tmm (10)
3a kopekuus Ha +2 dpt npemecTBaHeTo €:

x, = +2.Aldpt = +2.0,625 = +1,25mm (1)

3a opa3MmepsiBaHE M ONTUMU3MPAHE Ha ONTHYHATA CHCTEMa Ha OYMIIaTa 3a HOIIHO BIXKIAHE
(mBa 0OeKTHBA U [[Ba OKYJISIPa) € M3IMOI3BAH clenuanm3upanus copryep Zemax OpticStudio [4].

1.4. MoaynannoHHO npeaaBaTeaHa GyHKIUSA U Pa3/ieJINTEHA CIOCOOHOCT HA M3/1eJINETO.

PesynranTHaTa MOAYJIallMOHHO TIpefaBaTelHa (YHKIWSA Ha OYMNIATa 33 HOIIHO BIDKIAHE,
MOJy4eHa cliel MOTOYKoBO yMHOxeHue Ha MTF Ha ob6extnBa 1 MTF na EOII, e npeacraBena Ha
Our. 2. IIparoBHAT KOHTPAacT Ha YOBELIKOTO OKO € 2%. 3a Ta3d CTOMHOCT ce ompenens U
paspeiaBamiara cnocoOHOCT Ha OOEKTHBa, MpeoOpazoBaTens U msiaTa cucrtema odektus-EOIT.
EOIT nma pasgenutenHa criocoOHOCT oT 2% ¥ KOHTpacT 59 lp/mm mo TexHI4Yecka JOKYMEHTAIS
Ha HyperGenR. Ta3u CcTOMHOCT MOXKE Ja cragHe Mopajd HETOYHOCT Ha M3pa0O0TBAaHETO Ha
ONTUYHHUTE €JIEMEHTH M MOHTaxa Ha roroBoto uznenue. Ho mopum u mpum cmaxg ¢ 20% Ha
nokaszarenute Ha cucremaTra obektuB-EOII, ce momydaBa oOuia pasgenuresHa CIOCOOHOCT Ha
n3enneTo He mo-mManka ot 40 Ip/mm, KoeTo yZHoBIeTBOPsIBa HAIIETO 3aJaHHeE.

Modulation Transfer Function

030

020

o.10

a 3.83 185 11.78 15.70 18,63 2355 2748 31.40 3533 3926
spatial frequancy [1/mm]

Due. 2. Mooynayuonno-npedasamenna GyHKyusa Ha uzoeauemo.

1.5. 3axpanBaiy 6JI0K Ha 0YNJIATA 32 HOLIHO BHK/IAHE.

3axpaHBaHeTo mojacurypssa paborara Ha EOII, 3axpanBa uH(pauepBeHUs AWOI Ha
MOJICBETKATa U OCBETSABAHETO Ha CKayu U jatu. To TpsbBa na 0bae cho0pa3eHo ¢ HEOOXOIMMOTO
HOMHMHANHO 3axpanBane Ha EOIT XX1865/P (HyperGen®) 2,7 V, munumanso 2V 1 MakCHMaiHO
3.5, u ga ocurypsiBa HeoOxoauMus ToK (okoJio 20 mA) 6e3 Ja nMa roJisiM Crajl Ha HallpeKeHUeTo,
Jla Ma BUIMMAa WIM 3BYKOBa HMHJMKALUSA 32 HHCKO HUBO Ha Oarepuute. KoHCTpyupaHHST
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3axpaHBail 070k uma padorocrnocoOHocT 400mA/uaca ¢ oOukHOBeHH Oarepun. O4uiara Morar jaa
pabotar oxono 10 gaca 6e3 ma e HyXHO MOAMSIHATA Ha OarepuuTe ¢ HOBU. Paborara ¢ nuTHEBa
Oarepus ocurypsia 3+5 IIbTH O IBJITO BpeMe Ha paboTa.

2. TEXHOJIOI'USI HA MOHTAXKA U TEXHUYECKHU KOHTPO.I.
2.1. Criio0s1BaHe HA U3EJIHETO.

OnTUYHKTE IEeTalIM ce€ MOHTHPAT B IOMeIleHHe 0e3 Mpax U ¢ KOHTPOJIMPaHa BIAKHOCT Ha
BB3yxa. MOHTHpa ce IUIaTKaTa, CriodsBa ce kopmyca W ce moctaBs EOIT B wusmenmero.
Crino0siBaT ce 00EKTHBUTE U OKYJISIpUTE KbM Kopiyca. [IpoBepsiBa ce XxoJa Ha BCHUKU MOJBUKHU
gactu, paborara Ha EOII, cpaborBaHeTo Ha 3ammTara OT ocBersBaHe. Ciel HalpaBEeHHUTE
MPOBEPKH, aKO HsIMa HECHOTBETCBHUS C TEXHHYECKUTEC W3UCKBAHMA, IPOU3BEICHHUTE OYMIIA
TIPEMHHABAT KbM TEXHUYECKH KOHTPOJIL.

2.2. OkayecTBSIBaHe Ha U3/1EJIHETO

[TpoBepsiBaT BCHMYKM XOIOBE Ha MOJBIKHUTE 4YacTH (IUTaBeH M pPaBHOMEPEH XOJ Ha
OOEKTHBHTE U OKYJISIpUTE, paboTa Ha MPEBKITIOYBATENS 3a BKIIOYBAHE M U3KIIOUBaHe). To3u TecT
MOJKe Ja ce U3BBPIIM U Ha 3Be3THO Hebe, KaTo ce u3dbupa eqHa 3Be3aa B HeOeTo. T TpaOBa e ce
BU/M KaTO OT/ENIHA U sicHa Touka. C auonTpuiiHa Tps0a ce mpoBepsiBaT OKyJsipuTe. Te TpsiOBa a
Morar aa npepokycupar oT +2 10 -6 auonThpa. Ha KonuMaTop ce ciarat T.H. MHPH 3a IIPOBEpKa
Ha pa3JieNIUTeNHaTa CIIOCOOHOCT Ha M3/eNueTo. V3MepBaHeTo ¢ BH3yaHO, KaTo HabIrogaBaHaTa
MHUpa € CTPOro ompeznencHa oT BoeHHus cranaapt ACAP. Axo u3aenneTo u3IbpKU Ha TECTOBETE
B TBMHATa CTas, OTHBA 3a IIPOBEPKA HAa XEPMETHYHOCT. ToBa ce M3BBPIIBA ChC CIEIHATHA
YCTaHOBKA, KOSITO M3MPOOBa M3/IENMETO HA HAJSITaHEe W Ha MOoJ HaisArane. M3genuero ce HagyBa ¢
BB3AYX A0 Haysrane | mBar. Ciopen HopMmara, 3a JeceT MHHYTH HAIATaHETO HEe TPsOBa 1a crmajxa
noseue oT 0,1 mBar). CienBa nmouncrBane Ha BCHUKM ONTHYHH U MEXaHMYHM 4acTu. V3naBa ce
JWYHA KapTa Ha M3EINeTO ChC ceprueH HoMep. Crara ce B CIIelHaIHO U3paboTeHa 3a Hero dYaHTa
1 3aMHHaBa 3a CKJaJa Ha roToBaTa npoAykuus. Ha cienBamusT eTan Ha KOHTpOJa U3AEIHETO ce
TecTBa B ,,ThMHa cTas’, KBJIETO TO c€ MpeBexaa B paboTa, KaTo IBPBO Ce IpeEriexna 3a
3anpalnraBaHus B OKYJSPUTE M OOCKTUBUTE, KakTo W 3a Touku (mpobusu mo EOII-tenm). Cnen
TOBa C€ MPOBEPsIBAa HA CIIEIMATICH KOJIUMATOpP, CHAOJeH C M3MEepBATEITHU MUPH, JaJId 0O0EKTHUBHUTE
(doxycupaT 1006pe Ha Oe3kpaifHOCT (MIPaBHU Ce U 3a JBaTa KaHaja).

O6o0menne

AHanu3bpT Ha HaIpaBEeHUTE Pa3yeTH MPHU MPOEKTHPAHETO Ha ABykaHamHu nacuBHH OHB c
EOII Gen 3+ noka3pa, 4e TOW OTroBaps Ha BCHYKU H3UCKBAHUS, IIOCTABEHU B TEXHUYECKOTO
3afanue. M3nenuero oTroBapsl Ha BCUYKM CTaHAAPTH, OMIM TE€ 33 BOEHHOTO WM I'Pa)KAaHCKOTO
npuroxkenne. C Taka monbOpanure ontmuHa cxema u EOIl ca mocruratm MHOTO 10OpH
XapaKTEepUCTUKH Ha TOTOBUS TpOAyKT. CBHOTHOIIEHMETO I€Ha, KauecTBO, TrabapuTu U
MKOHOMHUYHOCT Ha IIPHOOpPa MOTaT Aa ce KOHKYPUPAT C MHOTO TOJIEMH U N3BECTHH MIPOU3BOIUTEIIN
MO-IIE/HUS CBAT.
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PEOJIOI'NMYHU XAPAKTEPUCTUKHN HA BOJHU PA3TBOPU U
EMVICUU CBABPXKXAIIU EK30IIO0JIN3AXAPU/L
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RHEOLOGICAL CHARACTERISTICS OF AQUEOUS SOLUTIONS
AND EMULSIONS CONTAINING EXOPOLYSACCHARIDES
SYNTHESIZED FROM HALOPHILIC MICROORGANISMS
OF THE Chromohalobacter canadensis STRAIN
I.Panchev', M. Kuncheva', M. Kamburova?
University of Food Technologies, Plovdiv, Bulgaria'
Institute of Microbiology, BAS, Sofia, Bulgaria®

Abstract: This study presents experimental results on the relative n,, specific 1, reduced 1,eq and
intrinsic [n] viscosities of diluted aqueous solutions of a biopolymer (EPS) synthesized from
halophilic microorganisms of the Chromohalobacter canadensis strain isolated from Atanasovsko
Lake near Burgas, Bulgaria. The rheological characteristics of oil-in-water (O/W) emulsions
containing the newly synthesized EPS and sunflower oil, olive oil, liquid paraffin and silicone oil
were investigated. Experiments were conducted on emulsions containing EPS, guar gum, cellulose
gum and xanthan gum for the purpose of establishing synergism between the biopolymers studied.
The rheological characteristics of the emulsions (yield stress 1o, coefficient of consistency K, index
of flow n, and thixotropy) were evaluated using the models of Oswald-de Waele t = K.y" and
Hershel-Bullkey T =1 + K.y".

. Key words: Chromohalobacter canadensis, emulsion, viscosity, yield stress, consistency,
thixotropy

Introduction:

In the past decades, there has been a pressing need worldwide for industrial production of
polysaccharides that possess new properties, and this need has determined the interest in
investigating the possibilities for exopolysaccharide biosynthesis from microorganisms (Yun,
2003). In Bulgaria, the extraordinary properties of extremophilic bacteria and the polymers
synthesized therefrom are the subject of study at the Extremophilic Bacteria Laboratory, Institute
of Microbiology, BAS (Radchenkova, 2013). The aim of this work was to obtain experimental
data on some essential rheological characteristics of aqueous solutions and emulsions containing
EPS synthesized from Chromohalobacter canadensis, which are halophilic microorganisms
isolated from Atanasovsko Lake in Bulgaria.

Materials and methods:

The diversity and biosynthetic ability for exopolysaccharide production of heterotrophic
moderately halophilic and halotolerant bacteria isolated from three hypersaline ecosystems on the
southern Black Sea coast in Bulgaria were investigated. The Chromohalobacter canadensis strain
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was identified as a promising EPS producer. The optimum temperature for the synthesis was 30
°C, and the optimum NaCl concentration was 15 %.

The sunflower oil and olive oil used were commercially available products. For the emulsion
preparation, biopolymers were dissolved using a magnetic stirrer at a temperature of 45-50 ° C.
The methods of emulsion preparation by means of an IKA ULTRA — TURAX T1 disperser at 50 s~
" have been described in detail in (Radchenkova, 2013).

The rheological properties of aqueous solutions of EPS were determined using an
Ubbelohde-type capillary viscometer with a capillary diameter of 0.54 mm. The investigations of
the rheological properties and the evaluation of the rheological characteristics of O/W emulsions
containing EPS, sunflower oil, olive oil, paraffin, and silicon oil were made using a
Rheoviscosimeter Haake V 550, Germany. The numerical processing of the experimental data was
carried out by means of software approximating by the least squares method (Ludger, 2007),

the Huggins equation n,.=[n] + Ku[n]*c (1
Oswald-de Waele T = K.y" 2)
Hershel-Bulley 1 = 15 + K.y" 3

where Ky is the Huggins constant, 1, is the relative viscosity, ¢ is the concentration, T is the shear
stress, y is the shear rate, n is the index of flow, K is the coefficient of consistency which coincides
with dynamic viscosity at power index n=1 for Newtonian fluids, and 1 is the yield stress.

Results and Discusion:

Table 1 presents the experimentally determined numerical values for the relative n,,
specific g, reduced m,q and intrinsic [n] viscosities of diluted aqueous solutions of an
exopolysaccharide (EPS) synthesized from halophilic microorganisms of the Chromohalobacter
canadensis strain isolated from Atanasovsko Lake near Burgas, Bulgaria, as well as of aqueous
solutions with the same concentrations of the natural biopolymers guar gum, cellulose gum and
xanthan gum, and their solutions when mixed with EPS. The data indicated indirectly that the EPS
molecular mass was significantly lower than that of the cellulose and the xanthan and was within
the range of the guar gum molecular mass. The solutions of EPS mixed with guar gum, cellulose
gum and xanthan gum demonstrated additivity of their rheological characteristics but no synergism
was established between the EPS and the biopolymers studied with regard to their measured
rheological characteristics.

Table 1.

Sample n Mo Mred [n]. d’.g” &%

EPS 291 1.01 10.1 7.87 1.37

Guar gum 2.58 1.58 15.1 11.22 0.64

EPS + Guar gum 2.30 1.30 13.0 9.7 1.45
12.6* 9.56*

Cellulose gum 13.29 12.29 122.9 44.05 0.76

EPS + Cellulose gum 6.84 5.84 58.4 27.99 1.00
66.5* 25.96*

Xanthan gum 15.96 14.96 149.6 49.38 6.9

EPS + Xanthan gum 5.11 4.11 41.1 22.27 3.07

28.63*
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Table 2.

2

Sample To K n Thixotropy | r
Pa Pa.s" Pa.s! coefficient of
determination

2% EPS - 2.469+1.35% | 0.575+0.38% | -5.625 0.9995
2% EPS - 28.195+2.43% | 0.354+1.2% | 578.8 0.9937
+0.5% Guar
gum
0.5% EPS - 6.635+2.86% | 0.421+1.15% | 168.6 0.9947
+0.5% Guar
gum
2% EPS+ - 6.914+3.88% | 0.50+1.28% | 245.1 0.9947
0.5%
Cellulose
gum
0.5% EPS + - 5.677+£2.48% | 0.473+0.88% | 56.67 0.9940
0.5%
Cellulose
0.5% EPS - 0.15214+2.59% | 0.787+0.52% | 80.83 0.9992
0.5% EPS + - 4.034+0.58% | 0.489+0.2% | 269.8 0.9999
0.5%
Xanthan gum
2% EPS + - 8.309+0.645 0.48+0.22% | 445.8 0.9998
0.5%
Xanthan gum
0.5% EPS + | 1.2656+6.54% | 0.653+4.09% | 0.622+1.0% | 2.549 0.9981
Olive oil H
2% EPS + - 1.058+2.03% | 0.67+0.48% | -49.19 0.9992
Olive oil
0.5% EPS + - 0.173+£3.35% | 0.743+£0.71% | 173.6 0.9984
Paraffin
2% EPS + - 1.099+1.72% | 0.652+0.42% | 7.059 0.9954
Paraffin
0.5% EPS + | 0.3105+£6.56% | 0.314+1.7% 0.693+0.38% | 172.9 0.9997
Silicon oil H

2% EPS - 2.207+1.73% | 0.599+0.47% | 88.97 0.9992
+Silicon oil

Table 1 Rheological characteristics of aqueous solutions of EPS, guar gum, cellulose gum and

xanthan gum

Legend: n, — relative viscosity, ny, — specific viscosity, n..q — reduced viscosity, [n] — intrinsic
viscosity, * is the weight average of viscosity

Table 2 Rheological characteristics of W/O emulsions containing EPS, guar gum, cellulose gum,
xanthan gum, sunflower oil, olive oil, paraffin, and silicon oil

Legend: H — model of Hershell-Bulkey 1 = 1, + K.y" -model of Oswald- de Waele Tt = K.y"
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Table 2 presents the numerical values of the index of flow n, the coefficient of
consistency K, the yield stress 1y and the thixotropy of the emulsion with EPS concentrations of 0.5
% and 2 %, and with guar gum, cellulose, xanthan, sunflower oil, olive oil, paraffin, and silicon
oil. The numerical values of the rheological parameters were obtained through regression analysis
of the experimental data recorded by Rheoviscosimeter Haake V 550 at a temperature of 25° C:
part of the experimental data were presented as graphic correlations T=f(y), f(y)= f(y), n=f(t). Most
of the emulsions had a rheological profile ==f(y) described by the model of Oswald-de Waele t =
K.y", and only two of the emulsions, 0.5% EPS + Olive oil and 0.5% EPS + Silicon oil, had a
profile described by the model of Hershel-Bulkey 1 = 1, + K.y". These two emulsions had yield
stress Ty. The existence of yield stress 1, for the two emulsions containing 0.5% EPS + Olive oil and
0.5% EPS + Silicon oil respectively, was probably due to specific inter-molecular interactions at
these concentrations of the emulsion components; however, this hypothesis needs additional
experimental facts. The hysteresis curves of the rheological profile for all emulsions studied were
used for the calculation of the numerical values of the thixotropy coefficient (Thixotropy is the
property exhibited by structured systems, when disrupted under mechanical influence, to restore
their structure with time on their own, i.e. thixotropy is the property of isothermally reversible
conversion as a result of accidental collisions between the component particles of the system
which are in Brownian motion. This gradual restoration of the structure of the system and the
respective increase in its strength occurs not only when the system is at standstill but also when the
system flow speed is lower than the speed determining the disruption of the original structure.
Owing to their thixotropy, paints can be applied to vertical surfaces without flowing down, i.e.
viscous thixotropy. The phenomenon that is the opposite of thixotropy is called dilatancy. It is
demonstrated as relatively low resistance of the system at low sheer stress values, and high
resistance at high sheer stress values. The data shown in Table 2 indicate that the emulsions
containing 2% EPS and 2% EPS + Olive oil exhibited similar behavior. On the Fig.1, 2, 3, 4,
present part from experimental grafics of the rheological data for emulsions.
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Fig.1 Rheological profile ==f(y) of 0.5% EPS + Olive oil
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Fig.3 Rheological profile T=f(y) of 0.5% EPS + Silicon oil
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Fig.4 Viscosity of 0.5% EPS + Silicon oil depending on the shear rate .
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GENDER DIFFERENCES IN BODY COMPOSITION OF YOUNG
BULGARIAN MAN AND WOMEN EVALUATED BY BIOELECTRICAL
IMPEDANCE ANALYSIS
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Abstract

This study presents results of a bioelectrical impedance analcsis (BIA) on the body
composition of 385 Bulgarian young people (81 men and 304 women) between 18 and 30 years of
age. It is a transversal study conducted in the period between 2015 and 2018.

The written informed consent of each person included in the research group was obtained,
in accordance with the ethical principles for medical research involving human subjects in the
Helsinki Declaration of World Medical Association (2013).

The survey used different methods such as anthropometric, bioelectrical impedance (BIA)
and statistical. All the people examined were taken their height, weight, waist and hip
circumferences by means of standard anthropometry

The evaluation of body composition was carried out by means of the bioelectrical
impedance analyzer of body composition ABC-01 ‘Medass’ (Scientific Technical Center “
Medass”, Moskow, Russia). Of each person the individual values of resistance (Rz), reactance
(Xc), impedance (Z) and phase angle (Pa) at a signal frequency of 50 kHz were measured,
which are the basis for evaluation of body composition. It was characterized by the absolute and
relative values of its components such as fat mass (FM), % body fat mass (%BF), fat- free mass
(FFM), skeletal- muscle mass (SMM), body cell mass (BCM), % body cell mass (%BCM), total
body water (TBW).
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Descriptive statistics ~ for calculating mean values and standard deviations of the
indicators were used. The data was processed through software package STATISTICA 10.0.

Results show that all indices examined have higher values in men with exception of
active resistance, reactance, impedance, and fat mass, which have higher in women.

Key words: bioelectrical impedance analysis; body composition; young Bulgarian men
and women.

BnBenenue

Emue oT Hali-IUCKyTHpaHWTE BBIPOCH B CICHUANM3MpaHATA HaydHA JIATEpaTypa e
CBBp3aH C MCTOJWTEC 3a TOYHA OIICHKA Ha TEJCCHHS ChCTaB M TeleCHATA OXPAHEHOCT Ha
YOBEIIKKMS OpraHu3bM. DpakMOHUpAaHETO HA TAIOTO HA MACTEH M 0€3MacTeH KOMIIOHEHT
MO3BOJISIBA JIa CC HAIPABH AHAIW3 HA TCHACHLUUHTE B PAa3BUTHETO HAa OPraHM3Ma, Ja Ce OLCHH
3paBHUS W XPaHUTEIHUAT My CTaTyC, C OIJIeA Ch3JaBaHe W TMpHJaraHe Ha pa3InIHd
TepaneBTUYHH, XpaHUTETHU U puTHEC — nporpamu (Amir, Rakhshanda, 2009).

B macoBuTe enuIeMHOIIOTHYHI U3CIEIBAHUS €IHU OT Hall- 4eCTO M3MOI3BAHUTE METOTU
3a OIEHKA Ha TENIECHUsI CBhCTAaB € aHTPOIOMETPHUYHMAT, a Hail-4ecTo U3IOI3BaHHUTE
AHTPOITIOMETPUYHU HMHJMKATOPHU ca MHACKCHT Ha TenecHaTa maca (BMI), oOukomnkara Ha TajusTa
(WC), crotHOomenuero tanusg-xanim (WHR) wimn cvotHomenuero tanus-pset (WHTR). Ho te3u
METOAM U TEXHUKU HE MOTaT Jla c€ W3MOJ3BaT 3a Mpelu3Ha TUarHOCTHKA Ha TEJIEeCHUs ChCTaB U
PECIEKTUBHO 3a OIIEHKA Ha TEJIECHATa OXPAHEHOCT, 3aI[0TO HE JaBaT TOYHA XapaKTCPHCTHKA 3a
CMETKa Ha KOH KOMIIOHEHT OT TEeJISCHHS ChCTaB CTaBa HATPYIBAHETO Ha IOBEYE TEJECHA Maca-
Jamd 32 CMETKAa Ha MAacTHHs WM Ha MYCKYJIHHUS KOMIIOHEHT. M3BeCTHO €, 4e T¢ Bapupar B
3aBHCUMOCT OT BB3pacTTa, Mojia W pacoBuUTe /eTHWYeckn ocobenoctn (Wang et al., 2000;
Dagenias et al., 2005).

3aroBa mpe3 MOCIEAHUTE TOMMHU CIUH OT YECTO M3MOJI3BAHUTE MOJCPHH CKPUHHHTOBH
METOIH 3a MpEIM3HA OLCHKA Ha TEJICCHUS CHCTaB M TEJIECHATa OXPAHCHOCT ¢ OMOCICKTPHYHUAT
umnenanced ananus (BIA). Toit uma peauia npeuMymiecTBa Mpe] KOHBEHIIMOHATHUTE METO/H,
KaTo HEWHBAa3MBHOCT, 0€30MacHOCT, JOCTHITHOCT U Obp3a AMarHoCcTHKa. MeTOABT ce U3MoJI3Ba 3a
OIICHKA Ha TEJEeCHHs ChCTaB Ha 3/paBH XOpa OT JIETCKa J0 CTapyecka Bb3pacT W MPH Pa3TUIHU
PSXUMH Ha XpaHEHE, 3a JUarHOCTHKA Ha OENThYHO-CHEPTUHHHA AeQUIUT, HaIHOPMEHO TETJIO,
00II0TO ¥ BUCIIEPATHO 3aTIBCTSIBAHE, KAKTO M 3a OLICHKA HA PHCKa OT Pa3BHTHE HA METAOOIHTCH
CHUHJIPOM, 3aXapeH JauadeT, ChpAeuHO-ChI0B puck u ap. (Diaz et al., 1989; Hukonaes u koi., 2009;
Tineshev, S., Nikolova, M., 2011; Drozdova et al., 2016).

IenTa Ha HACTOSAIIOTO M3CJIEIBAaHE € Ja  HANpaBH OLEHKA Ha TEJIECHHA ChCTaB Ha
MITau OBATapCKH J)KEHH U MBXe Upe3 OMOMMIIENaHCHHUST METOJ U JIa Ce OICHAT MEXTyTIOJIOBUTE
paznuuus.

MATEPHUAJI U METOAN
OO0ekT Ha HacTOAIOTO M3cieaBaHe ca 385 cryneHTH oT ILIOBIMBCKUS YHHBEPCUTET
“ITancuit Xunenmapcku™ u Codwuiickus yauBepcuter “Kimment OXxpuicku”, OT pasIiaHA

reorpadcku pernoHn Ha bearapus. 304 ot Tsx ca xeHu u 81 ca Mpxe, Ha BB3pacT oT 18 1o 30
roguHu. [IpoyyBaHETO € TpaHCBEP3aJHO W € M3BBPIICHO OT aBTOopuTe B Tmepuona 2015-2018
TOAWHA.

OT BCSAKO JIMIE € B3€TO MHCMEHO HWH(OPMHPAHO CBIVIACHE 3a Yy4acTHETO My B
M3CIIE[BAHETO, CHIVIACHO STHYHHUTE NPHHIWIH 32 NPOBEKAAHE HA MEIUIIMHCKH H3CIIEABAHHS C
xopa (Helsinki Declaration of World Medical Association, 2013).

3a menmTe Ha U3CIEIBAHETO Ca H3MON3BAHM DPA3IMYHHA METOH-aHTPOIIOMETPHIECH,
OHOENEeKTPUYEH UMIIEAAHC, cTaTUCTHUeCKH U Ap. 1lo KiacuueckaTa aHTPONIOMETPUYHA METOIMKA
Ha Maprun-Canep (Martin-Saller,1959) Ha Bcuuku H3CIIEBAaHM JIMNA Ca H3MEPEHH PBCTHT,
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TErJIOTO0, OOWKONKATa Ha TajdusATa W OOMKONIKAaTa Ha XaHmia. M3MepBaHETO € H3BBPILICHO C
OpPUTHHAJIHA aHTPONOMETPUYHH HHCTpyMeHTH (Siber — Hegner, Swiss).

AHanu3pT Ha TEJECHHS CHCTaB € MU3BBPLICH upe3 OHOCNCKTPUYCH HMIICIAHCCH
ananmzarop ABC-01 “Menacc” (HTL| Menacc, r. Mocksa, Pycust), mo cranmapTHa MeTOAMKa C
HaJISTaHe Ha CJICKTPOIM Ha JsICHATa KHTKA W AICHOTO XOIMWIO. AHAJIHM3BT € H3BBPIIBAH CyTPUHTA,
KaTo Ha BCSAKO IMIE ca W3MEPBAHM  HHIUBHIyalHHTE CTOMHOCTH Ha akTuBHOTO (R) m
peakTUBHOTO chlipoTuBieHue (Xc), (azoBusar vroa (Phi) mpu yectora ot 50 kHz, kouto ca 6a3a
3a OIIeHKA Ha TEJIEeCHHS ChCTaB. TOH € XapaKkTepu3HpaH dupe3 aOCONIOTHUTE ¥ OTHOCHTCITHHTE
CTOMHOCTH Ha HErOBUTE KOMIIOHEHTH, @ UMEHHO: % MacTHa ThbKaH, MacTHa Maca, akTMBHA TeJecHa
(6esmacTHa) Maca, CKEJIETHO-MYCKyJIHAa Maca, AaKTHBHATa KJIEThYHA Maca M OOIIO KOJMYECTBO
BOJIA.

Janante ca 00pabOTeHM C METOAWTE HA MECKPUITHBHATA CTaTHUCTHKA, KaTo ca
W3NOJI3BaHN BapHaloHeH aHanmu3 W T-tect Ha CTIONCHT 3a OLCHKAa Ha JOCTOBEPHOCTTa Ha
MEXIYIOJIOBUTE pa3iuyus. AHATU3UTE Ca W3BBPIICHH C TOMOIITa HAa COMTYEpPHHUST IaKeT
STATISTICA 10.0.

PE3VYJITATH, AHAJIN3 U OBCBHKJIAHE

Pesynratute 32 OCHOBHHTE  CTATUCTHYECKH  MMapaMeTpy HAa  H3CJICIBAHHUTE
AQHTPOIIOMETPUYHH TTOKa3aTeIN ca MOMECTCHH B mabauya 1.

Kakto e BUAHO OT Hesl CTOWHOCTHTE Ha BCUYKH M3CIEIBaHI OCHOBHU aHTPOIIOMETPUIHU
IOKa3aTeu ca JOCTOBEPHO MO-BUCOKU NpH M3cienaBanuTe miaau mbxe (p<0.001), ¢ uzkitoueHue
Ha OOMKOJIKAaTa Ha XaHIIA, KOATO € HEOCTOBEPHO MO-TOJSIMA TIPH )KEHHUTE, KOCTO € MOTBBPIKIACHUE
Ha OMOJIOTMYHHUTE 3aKOHOMEPHOCTH BEB (DH3NYECKOTO Pa3BHTHE Ha JIBATa I10JIA.

Ta6jmua 1: Cmamucmuyecka xapakmepucmuka Ha uscneosanume anmponomempuiHume
npusHayu U AHmponomempudnu nokazameiu 3a OYyeHKa Ha mejecHusl cocmae npu odsama noia

Kenn Mwnixe P

AHTpPONOMETPHYHH (n=304) (n=81)
NPH3HANHU

Cpeona Cmano. Cpeona Cmano. *n < 0,001

cmotinocm OMKIOHeHUe  CMOUHOC omKioHeHue

(Mean) (SD) (Mean) (SD)
Poet (cm) 163,0 6,4 176,9 6,5 0,000*
Terno (kg) 39,2 12,4 75,3 15,7 0,000*
O6HKOITKa TS
(cm) 70,6 9,6 81,2 10,0 0,000%*
Obuxonka xamm (cm) g 4 9,4 97,8 11,8 0,272

Pesynratute 3a OCHOBHUTE CTAaTUCTHUYECKH MTApaMETPH Ha TEJIECHHUS ChCTaB , OLIEHEH upe3
METO/Ia Ha OHMOCIIEKTPUMHHSAT UMITETaHCCH aHaJIH3 ca IIOMECTeHU B mabiuya 2.

OT Hes € BHJIHO, Y€ CPEIHUTE CTOMHOCTM Ha  PEAKTHUBHOTO M  aKTHBHOTO
CBHIIPOTHUBIIEHUE, KaKTO M uMIenaHca, msMmepenu npu yectora 50 KHz, ca c¢ mo-Bucoku
cTroiiHocTh mpu  m3caensaHute ckeHH (p<0.001). CrarucTuyecku HE3HAYMMH Ca CaMo
MEXIYIOJIOBUTE PA3JINYMs B CTOMHOCTHTE HA AKTUBHOTO CHIIPOTHBIIEHHE XC.
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@Pa30BUAT BIBJI, KaTo €4uH OT napamerpure Ha BUA, u3non3BaHu B KIMHUYHATA
MPaKTHKA, XapaKTepU3Mpa CHCTOSHUETO Ha KICTHUYHHTE MEMOpaHH M OOMUAT (YHKIIMOHAIICH
cTatyc Ha opranu3Ma. Criopen HaIIUTe pe3yaTaTH CPeJHUTE My CTOMHOCTH ca B paMKHUTE Ha
HOpMaTa M IpU [BaTa I0Ja, KAaTO IPU MBXKETE T€ ca JOCTOBEPHO IO-BHCOKH, B CPaBHEHHE C
xeHuTe. ToBa (hakT e CBBp3aH ¢ IO — 100paTa  (u3MyecKa KOHAUIMSA U (yHKIMOHAJIEH CTaTyC
Ha NIPEJICTABUTENIUTE HA MBIKKUS T1OJI.

AGCOTIOTHOTO U OTHOCHTENIHO KOJMYECTBO MAacTHa Maca € C JOCTOBEPHO II0-BUCOKH
CpPEeIHH CTOMHOCTH TIPH )KEHHUTE, KOETO € OMOJIOTHYHA 30aKOHOMEPHOCT.

Tabnuya 2: Cmamucmuyecka Xapakmepucmuxa na duoeiekmpuiHume napamempu u
noxazamenume 3a OYeHKA HA MeNeCHUs CbCMAB, U3CIe08aHU Ype3 OUoeIeKmpuien UMneOaHceH
ananus (BIA)

Ioxa3aTenau Kenn Mwnixe
(n=304) (n=81) P
Cpeona Cmano. Cpeodna Cmano. ) <
cmounocm — Omknonenue cmounocm — OmrioHeHue Op 001
(Mean) (SD) (Mean) (SD) ’
PeaktuBHO
CBIIPOTHUBJICHUE 661,3 75,2 507,2 60,4 0,000*
(Rz 50, Om)
AKTHUBHO
CBHIPOTHUBIICHNE 76,0 459 66,9 6,8 0,078
(Xc 50, Om)
666,3
Nmnenanc (250, Om) 82,9 511,7 60,5 0,000%*
®a3oB sren, 50 kHz 6,5 1,8 7,6 0,7 0,000*
Macrna maca, kg 18,1 9,1 15,3 10,0 0,018
o 29,1
% MacTtHa maca 8,0 19,0 7,4 0,000*
lz?KTI/IBHa TENIECHa Maca, 4 43 60.0 79 0.000*
g 9 bl b > bl
CKeJeTHO- MYCKyJTHa 198 23 325 35 0.000*
Mmaca, kg ’ ’ i ’ ’
% CKeneTHO- MyCKyJIHa 482 1.9 549 1.9 0.000*
Maca ’ i ’ i i
AKTHBHA KICTbHHa 22,9 3,0 36,4 5.1 0,000*
Mmaca, kg
% AxTuBHa KJIETHYHA 556 4.0 60.5 26 0.000*
Maca i ’ i ’ ’
8{6L)uo KOIIMHMECTBO BOZA 51 3] 439 59 0.000*
g 9 b 9 bl 9

[Ilo ce oTHacs 10 MOKa3aTeNIHTE, XapaKTepH3WpaIlyd Oe3MAaCTHHUTE THKAaHM - aKTHBHA
TeJIeCHa Maca M CKeJIETHO-MYCKYJIHa Maca,TeXHUTE CPEIHH CTOWHOCTH ca JI0CTOBEPHO MO-BUCOKU
npu m3ciensanute MBxke (p<0.001), xoero oTpassBa mo-moOpHTe HHBAa Ha (H3MYECKOTO UM
pa3BUTHE, U II0-TOJEMUTE aJalTALMOHHH PE3ePBHU HA MBKKHUS OPTaHH3bM.

AKTHBHATa KJIEThYHA Maca ChII0 WMa IO-BUCOKH CTOMHOCTH Ha IIPU MBXKETE, KOETO €
CBBP3aHO BEPOSITHO C MO-TOJISIMOTO ChIbpP)KaHUE Ha METAOOJINTHO AKTUBHU THKAHH IPH THX,
KaKTO M BEPOSATHO OT TMO-TOJSIMESA OENThYEeH BHOC C XpaHarta.
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B 3akuawueHue pe3yaratuTte OT HM3CJICABAHCTO IMOTBBbpPKAABAT OCHOBHHTC
MEKAYNOJIOBU pa3jaInyiusa, CBbP3aHU C OHOJIOrMYHH 3aKOHOMCPHOCTH B PA3sBUTHCTO HA MacTHATa U
0e3MacTHUTE TbHKaHHU B TCJIECHUA CbCTaB IIpHW JBaTa I10Ja. C])LLLO TaKa H3CJICABAHCTO
NOTBBPIKAABaA IMO-rojisMaTa NMpeu3HOCT U HAACKAHOCT Ha METOAa Ha 6I/IOCHCKTpI/I‘{HI/I$[ HUMIICIaHC
Opu OLCHKa Ha TCEJICCHUA CbCTaB, H oco0eHo Inpu JUAarHoCTUKa Ha CBPBXTEITIOTO U
3aTJIBCTABAHECTO.
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CEH30OPEH AHAJIN3 HA IIPUCAZJEHU KPACTABULIA COPT
KHAPA F1 IIPU PA3JIMYHU KOHUHEHTPAIIMUU HA XPAHUTEJIHUSA
PA3TBOP
Enena Tonanosa
HMHCTHUTYT 110 3e1eHYyYKOBH KYIATYpH ,,Mapuua“ rp. ILliosaus

SENSORY ANALYSIS OF GRAFTED CUCUMBER CV. “KIARA F1” ON
NUTRIENT INDUCED SALINITY
Elena Topalova
Maritsa Vegetable Crops Research Institute

Abstract

The effects of nutrient indused salinity of cucumber grafting on fruit sensory characteristics
were studied in glasshouse conditions. Cucumber cv.”Kiara F1 were grafted on Cucurbita maxima
Duch. x Cucurbita moschata Duch. (‘Carnivor’ F,, Syngenta Ltd.); Lagenaria siceraria (Molina)
Standl.(landrace); Cucurbita moschata Duchense ex. Lam. (,,Muskatna 51-17°). There are no
significant differences between the individual characteristics of the sensory evaluation. The fruit
color and flesh color are the two most stable indicators of the sensory evaluation. Two-factor
dispersion analysis proves a significant influence of genotypes and lower influens of nutrient
induced salinity on sensory evaluation of fruits.

Key words: Cucumis sativus, grafting, sensory evaluation, taste, texture

BbBenenue

KpacraBuriata € BHCOKO WHTEH3MBHA M PCHTAOMIHA 3€IICHYYKOBa KyITypa, OOEKT Ha
HEMPEKbCHATH HW3CJICABAHUS, HACOYEHH KbM pas3IUpsSBaHE HA BB3MOKHOCTHTE 3a IMO-IIBJIHO
peanu3upaHe Ha TEHETHUYHHS M MOTCHI[MAN. 3aCOJIIBAHETO Ha IMOBBPXHOCTTa Ha OPaHKEPUIHH
MOYBH MOJXKE Ja Ce MPOMEHM Ype3 MpOMsHA Ha MOYBCHUS BOJCH OajlaHC, KOETO Ce JBJKM Ha
JIMIICaTa HA BB3MOXHOCT 3a M3BJIMYAHE Ype3 XK, MPHU CHJIHO HM3MAPCHHE HA MOYBaTa W/WITH
MPOABDKUTEHO BHACSHE Ha BUCOKH TOPOBH HOpMH. ToBa mopaxaa HEOOXOIMMOCTTAa OT ThPCEHE
HAa HAYMHH 33 MPCOAOSIBAHC HA TAKbB THUI 3acoisiBaHe. EjHA BB3MOXKHOCT IIPEICTABIIABA
npucaxaaneTto Ha Buma Cucumis sativus L. BbpXy TNOMJIOXKKH OT IPYTH BHAOBE OT CEM.
Cucurbitaceae.

B cnemnmanu3upaHaTa JauWTepatypa uMma HHGOpPManusA, Ye BHCOKHTE HHBAa Ha
EIIEKTPHUYECKATA IPOBOIMMOCT HA XPAHUTEIHHUS PA3TBOP, BHIIPEKU Y€ MPUUMHIBAT HAMAJISIBAHE HA
JMOOMBHTE, BOST 10 MOBHUIIABaHE HA KAYECTBOTO HA MUIOMOBETE MPHU KYJITYPH, OTIICKIAHN BHPXY
cybcerpar u Bepxy mousa (Rouphael et al., 2006).

Criopel MHOTO YY€HH B3aWMOJCHCTBHETO MEXKIY MOJJIOKKA M MPUCAIKa B PE3yaTaT Ha
3aCHJICHUSI PAcTe)K Ha KOPEHOBATa CHUCTEMa, yBEIHWUeHaTa (DOTOCHHTE3a, yBEIWYCHHS BOJICH U
MUHEepaJieH MOTOK, BOJAT JI0 yBeJIMYaBaHe Ha JOOWBA U MOJOOPSIBaHE KA4eCTBOTO HA IUIOJIOBETE
(Qi et al., 2006; Wu et al., 2006). Vima npennoyaoxeHus], 4e pa3IndHUTe MOJIOKKH Bb3IeHCTBAT
Ha Ka4eCTBEHHTE XapaKTEPHCTHKH TPH MPUCAJCHH KPAacTaBHIM Karo (opMa Ha IUIOJOBETE,
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IUTBTHOCT, LBAT U TBBPAOCT, AcOeMHa Ha KOpaTa, aCKOpOMHOBA KUCEIMHA U Pa3TBOPUMH TBBPAU
BemectBa (Zhu et al., 2006).

IlenTa Ha HACTOAIIOTO M3CIEABAaHE € Ja C€ OLEHU BIMIHMETO HAa KOMOMHAIMATA
HO}IJ'IO)KKa/HpHC&Z[Ka u B”b3,71€f/iCTBPICTO Ha MOBUIICHATA KOHLCHTPpAIUA Ha XPAaHUTCIHUS PAa3TBOP
BBPXY CEH30pHATA XapPAaKTEPHCTHKA Ha IIOJ0BETE.

MatepuaJ u MeTOIH

ExcriepuMeHTHT ce MpoBeIe B HEOTOIUIIEMa Opamkepus Ha VHCTUTYT MO 3eIeHYyKOBU
KynTypH ,,Mapuna“, [Tnopmus. OpamkepueH copT kpactaBuuu Kuapa F; Oe mpucameH BBpXY
CIICTHUTE TIO/UIOKKOBU BHHOBe OT ceM. Cucurbitaceae: Cucurbita maxima Duch. x Cucurbita
moschata Duch. (‘Carnivor’ F,, Syngenta Ltd.); Lagenaria siceraria (Molina) Standl.(landrace);
Cucurbita moschata Duchense ex. Lam. (,,MyckarHa 51-17%).

IMpucaxnareTo Oerme M3BHPIICHO ,,II0] €3UK”, a IPUCAJICHUTE PAaCTeHHUS OsXa OTIJIICIaHu B
20 L mnactmacosu (PVC) KoHTeiHepH IBIIHK ChC cMec OT Topd u nepiuT. M3nuTaxa ce ciexHuTe
KOHIIGHTPAIMK Ha XpaHWUTEIHHs pasteop: 1.86, 3.72 u 5.57 mS/cm ~'. M3xomuusT pasteop € ¢
ontumainHa coneBa koHuentpauus EC - 1.86 mS/cm u cectas: pH - 7.0; N - 180-200 ppm; P - 78
ppm; K - 294 ppm; Ca - 145 ppm; Mg - 38 ppm; MUKpOEJIEMEHTH.

ITpe3 mepuoma Ha MacoBO IUIOAOAaBaHE Oe HAIPaBEH CEH30PEH aHAIHM3 Ha IUIOJOBETE.
Anammsupann O6sxa mo 10 mroma OoT BapHaHT B TEXHOJIOTHYHA 3pefiocT. CEeH30pHUAT aHaJW3
BKJIFOYBA IMOKA3aTEJMTE: BHHIICH BUJ, LBAT HA IUIOJA, LBSIT HA MECOTO, apOMAT, HAIMYHE HA
KyXUHH, TEKCTypa, TOpYMBHHa H BKyc. OOmara oOpraHoJEeNTHYHA OICHKa Ha BCCKH OT
aerycratropure ¢ (opMUpaHa Bb3 OCHOBA Ha IUIOCTHOTO MM BB3IPHATHE, a HE KAaTo CpeaHa
apUTMETHYHA OT OIICHKATa Ha OTICIHUTE CEH30PHM ITOKa3TeNH. 3a IIeJITa € M3II0JI3BaHa IeTo0arHa
cucrema cwe crbiika 0,25 mo yreepaena meronuka (Pevicharova and Velkov 2007).

PesysitaT M 00chxknaHe

He ce ycraHoBHXa CBINECTBEHH pa3Id4usi MEXKAYy OTHCIHUTE KOMIIOHEHTH Ha
JIeTyCTallMOHHAaTa OIeHKa Ipu KpacraBuiu copt Kwuapa F;, mpucageHn BbpXy TpH THHA
nooxkku: Cucurbita maxima Duch. x Cucurbita moschata Duch. (‘Carnivor’ Fy, Syngenta Ltd.);
Lagenaria siceraria (Molina) Standl.(landrace); Cucurbita moschata Duchense ex. Lam.
(,MyckarHa 51-17%), m3nuTaHE OPH TPH PA3TUIHM KOHLEHTPAIMM HA XPAHUTEIHUS Pa3TBOP
(tabm. 1).

Moske na ce Kaxe, 4e [[BeTa Ha IUI0/la ¥ Ha MECOTO ca JiBaTa Hall-CTaOWIIHN TT0Ka3aTelisi OT
o0Iiara JerycTaloHHa OLCHKA, T.€. HE ce HaOIoJaBaT CTATHCTUYECKU pa3iIM4Ms M IIPU JBara
mpu3Haka. O0IaTa CeH30pHA OIEHKA € CHINECTBEH MOKAa3aTel, KOHTO XapaKTepH3upa IJIOA0BETE
Ha KpacTaBHIIHTE.

Haii-Bucoka croifHOCT — 4,7 Gemre otyererna npu Kuapa F, /Cucurbita maxima x Cucurbita
moschata Carnivor F; (K/CMM-K) (tabm. 1), a Haii-Hucku croiiHoctn npu Kmapa F,/Cucurbita
moschata Myckatna 15-17 (K/CMo-M) u Kuapa F,/Lagenaria siceraria (K/LS), cboTBeTHO ChC
croiiHoctH 4,1. [lo oTHOmEHNe Ha MOKa3aTeNs BHHIICH BHUJ Ha IIOAA CE HAOIIOIABAT Pa3iHYHs
mpu copt Kuapa F1 (4,3) u Kuapa F,/Cucurbita moschata Myckatna 15-17 (K/CMo-M) (4,8).

CTaTHCTHYECKH HE3HAYHMTEIHM pa3iauums ce oTkposBar mpu Kiara/Cucurbita maxima x
Cucurbita moschata Carnivor F; (K/CMM-K) 3a BCcHYKM TNpHU3HAIM, XapaKTEpU3HPAIIU
JIeTyCTaIlMOHHATA OIleHKa. 3HaYNTeNIHA Pa3jinKa ce HabJroaBa B IIPH3HAKa TEKCTypa Ha IUIOMA, 10
OTHOILIGHHE Ha KOHIEHTpalUsTa Ha XPaHUTCIHUS pPa3TBOpP, YUHMTO CTOWHOCTH BapupaTr B
rpaaumute ot 3,8 mpu Kwmapa F)/Lagenaria siceraria (K/LS) mo 4,1 mpu Kmapa F,/Cucurbita
maxima X Cucurbita moschata Carnivor F; (K/CMM-K) (EC — 3,7, 5,5 mS).
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Tabmuma 1. CeHzopHa XapakTepUCTHKa Ha IUIOAOBE OT KpactaBuuu copt Kuapa F
TpUCaZieH: BBPXY BHIOBE OT cemeiicTBo Cucurbitaceae

i < = S o |2 Jd = =
< = o = < S
g5 & & s cElEsE s = > | g F
I'enotun = Sg g 585“* S = & © g
4 S
M JF | < |2 9 2 & ©3
Kuapa F,

EC-186mS|43b |44ns.|48a [4,7ns.|49a [4,7a 50a |47a |4,6ab
EC-3,72mS |4,6ab|4,7n.s.|45ab|4,6n.s./|49a [4,0abc|4,8b [4,2ab|4,3 ab
EC-550mS |4,4ab|4,6ns.|4,6ab|4,7ns.[4,8ab|39abc|5,0a [4,2ab|4,2ab
Kuapa 6/y Cucurbita moschata
EC-1,86mS|43b |44ns.|48a |48ns.|48ab|4,6ab |49ab|4,3ab|4,3 ab
EC-3,72mS |4,5ab|4,5n.s.|4,6ab|4,8n.s./|49a |[4,2abc|49ab|4,3ab|4,3 ab

EC-550mS|48a [48ns./44b [48n.s./47bc|3,8bc |50a [4,1ab|4,1b
Kuapa ¢/y C. maxima*C. moschata p;

EC-1,86mS |4,7ab|4,7n.s.|44b [48ns |50a [4,7a |50a [4,5ab|4,7a
EC-3,72mS |44 ab|4,6ns.|43b |48n.s.|47bc|4,1abc|50a [4,2ab|4,3 ab
EC-550mS |4,6ab|4,7n.s.|45ab|4,8n.s./49a |[4,1abc|50a [4,3ab|4,3ab

Kuapa 6/y Lagenaria siceraria

EC-1,86mS |4,6ab|4,5ns.|44b [48ns.|50a [4,4abc|50a [4,3ab|4,4ab

EC-3,72mS |44 ab|4,8ns.|44c [48ns.|50a [3,8¢c 49ab|39b [(4,1b
a, b, c... - Duncan’s multiple range test (p<0.05), n.s. — not significant

JIBy(hakTOpHHAT TUCIIEPCHOHEH aHajiW3 Ha JaHHUTE MHOTO Jobpe mokaza (p<0.001)
CBILECTBYBAHETO Ha 3HAYUTEIHU PA3TUUUS MEXKIY H3CIEIBAHUTE PACTHTEIHH TEHOTHUIIOBE,
3aCOJIIBAHETO U B3aUMOJICHCTBHETO MEX Ty IBaTa (akTopa (Tad. 2).

DakTophT 3acONABaHE, B CIy4as KOHIEHTPALUATAa Ha XpaHUTEIHUS pa3TBOP, HE € C BoJeIIa
pOJSI TIPU W3MUTBAHUTE THUIIOBE IIOJUIOKKMA. BCHYKHM TpH3HAIM Ce TIOBJIHSABAT CJIabo OT
KOHI[CHTPAIMATa Ha XPAaHUTEIHUS Pa3TBOP, KaTO BapupaT B rpaHummre ot 6,19% mo 29,81%, a
Hal-c1abo TIpOsIBICHWE HaMHpaMme TPH TEKCTypaTa, FOpYMBHHATAa Ha IUIOAA M BKyca Ha ILTOJA
(6,19%; 8,12%; 9,97%). ChieBpeMeHHO Te€3H TPH MOKa3aTelsl Ha erycTaliOHHATa OLEHKa HMaT
HAl-BUCOK TPOIIGHT Ha B3aWMOJCHCTBHE MexIy nBara Qakrtopa - Ham 50%, koero e
JIOKa3aTeNCTBO 3a CBHIIECTBYBAIla B3aWMOBPB3KAa MEXIY KOHIEHTpALHMsITa Ha XpaHUTEITHUS
Pa3TBOp M TEHOTHUIIOBETE (THIA Ha TOATOKKATA) ITPU HACTOSAIIOTO M3CIIC/IBaHE.
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Tabmuua 2. /IBy(akTopeH TUCIICPCHOHEH aHAIN3 Ha PEaKIUATa Ha IUIOZOBE OT KPACTABHIIU
copt Kuapa F| npucanenu BepXy BuIOBe OT ceMmeiicTBo Cucurbitaceae

Cenzopna ®daxTop Ha BB3ACHCTBHE N%

XapaKTEpUCTHKA I'enotunose | Konnentpauus | Bzanmospsska | I'pemka
BrbHIIeH BHT 4443 | *** | 16,91 **k% 13774 *Ex 10,92
IIBsT Ha TOA 43,23 | *** | 18,58 **k 136,78 *kE 141
Apomar Ha mona 40,35 | *** | 14,45 **k 4421 **% 10,98
LBAaT Ha MeCOTO 38,45 | *** | 22 02 *kk | 37 57 **%k 1,06
Hannune Ha KyXuHH 33,23 | *** | 26,19 **% 13996 **% 10,62
Tekcrypa 30,24 | *** | 6,19 **%k | 5890 *Ek | 4.67
Hanwmawe na ropunBuHa | 35,79 | *** | 2981 **k 134,17 *kE 10,22
Bkyc 37,55 | *** | 812 *Ekk 50,60 *dkk | 37D
OO6m1a oneHka 36,84 | *** | 997 **k 150,87 *kE D32

*,p<0.05** p<0.01;%%* p<0.001

®DaKkTOpBT TEHOTUTHUIT OKa3Ba TMO-CHIHO BB3ACHCTBHE BBPXY CEH30pPHATA XapaKTEPUCTHKA
Ha TUIofoBeTe. B cnenmanmsupaHara JUTepaTypa ca IMyONMKYBaHH HPOTHBOPEUUBH PE3YNITATH
OTHOCHO BIHMSHHETO HA MPUCAXKIAHETO BBPXY pacTexka, Pa3sBUTUETO M MPOLYKTHBHOCTTA Ha
pactenusita. B cBoe uscnenBane Lee (1994) mocousa, ye kadecTBeHHTE Oene3n karo: Gopma Ha
IUTO/1A, IBAT HA KOXKHUI[ATA, TNIAJKOCT HA KOXKUIATA WK KOPATa, IUTBTHOCT U I[BSIT, KOHIICHTPALIUS
Ha Pa3TBOPHMHTE BEIIECTBA W T.H. Ca IIOBIISIHU OT IIOUIOKKara. B mpoTwBopeunme Ha Te3u
aBTOPH, APYTH U3CIEAOBATEIH JOKA3BaT, Ue MPUCAXKIAHETO HE OKa3Ba BIHMSIHUE BbPXY KadeCTBOTO
Ha rogosete (Romano and Paratore, 2001).

3aka0uenne

OT HampaBeHUTE JCTyCTALMOHHA OLCHKAa U IBY(AKTOPEH AUCIECPCHOHEH aHAIH3 MOXE Ja
ce 3aKJTIouH, 4e ()aKTOPBT TEHOTHII, BEPOSTHO UTpae BOACIIA poJis, a GakTopbT KOHIIEHTpAIHS Ha
XPaHUTEHUSI Pa3TBO OKa3Ba I0-C1a00 BIMSHKUE BHPXY CEH30PHATA XapaKTePHCTHKA Ha IIOJA0BETE
MIPH NIPUCAICHUTE PACTEHHS.
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Abstract

In this paper, we attempted to investigate the influence of Zinc on seed germination, root and
shoot growth as well as fresh and dry weight of pea. Zinc as an element is found in small
quantities in the plant and animal world and therefore falls into the micromelement group. This
element is found in all plants, but the leguminous family plants accumulate significant amounts of
Zinc in their organs. Zinc in small concentrations not only has no toxic effect but its presence
activates many biochemical-physiological processes. Therefore lack of it can lead to plant
chlorosis which is a consequence of non-synthesis of chlorophyll. Also based on the evidence that
this element affects plant-pea growth, we can say that it plays a role in the plant hormone systalk
of the auxin group. This implies that zinc participates in the enzymatic systalk, which catalyzes the
biosynthesis of indole acetic acid-3, which is a typical representative of auxins.

Keyword: pea, budding, stalk, root, toxic, ZnSO4
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Introduction

With this work done in peas we will see at what concentrations the Zinc effect is more positive
when it comes to seed germination, growth of stalk and root as well as the impact of fresh and dry
weight on peas. Also in this paper we will note at what concentrations Zinc as a microelement has
less impact on these processes mentioned and on which its effect is more positive. Based on
positive concentrations we can give an idea of what amount of zinc should be present during
fertilizer processing.

MATERIAL AND METHODS

To convey the above mentioned parameters, depending on the different concentrations of ZnSO4,
the following plant material was used: 1. Pisum sativum (peas); seeds, stalk and root.

The substance used in the experiments for this plant species was: Zinc sulphate (ZnSO4) also at
the following concentrations: 10-5, 10-4, 10-3, 10-2, 2x10-2, 4x10-2, 5x10-2, 6x10-2, 8x10-2 M.
These concentrations were used in tests in the form of aqueous solutions prepared with distilled
water. The action of the substance during the experiment was permanent - permanent treatment
(P.T.) and limited - pre-treatment (P.T.) for 24h, 48h, and 72h.

Performance of the experiment: In these experiments the percentage of pea seed germination
was determined, depending on the zinc sulfate concentrations. The percentage of seed germination
was determined based on the number of seeds germinated in the 100 seed trials.

The seeds, before settling in the bud, were rinsed with ordinary water and then distilled water two
or three times. Seed molding was done on the thermostat at 26C0. The percentage of germinated
seeds was determined after 96 h from the time they were set for germination. Also after 10 days
the percentage of stalks and roots increased.

Determination of Stalk and Root Length - Determination of plant organ length was made 10

days after seed germination. Their length is determined by the measurement of the main stalk and
root and is expressed as the mean for a stalk, respectively, the root. Determination of fresh and
dry weight gain of plants - Ten days after the seeds have been set for germination, determination
of fresh and dry weight of pea is also determined, depending on the concentrations of ZnSO4. The
dry weight gain in the pea was determined after drying the plant material 24h at 105C0. The
results are tabulated and expressed in mg as the mean for the pea, respectively for a seeded seed.

RESULTS AND DISCUSSION

1. In this paper pea seeds (Pisum sativum L.) were used to investigate the influence of Zinc sulfate
on seed germination. Seeds were treated in two ways or were treated with certain concentrations of
Zinc sulfate permanently until the end of the experiment-permanent treatment (TP) or were used
pre-treatment (PT) of the seeds for 24h, 48h and 72h . From the obtained results we can say that
zinc sulphate in smaller concentrations (10-5, 10-4, 10-3, 10-2) not only does not inhibit the
germination of seeds but in many cases stimulates the germination of seeds. In contrast, high
concentrations (2x10-2, 4x10-2, 6x10-2, 8x10-2M) of zinc sulfate significantly inhibit the
germination of seeds, but never completely inhibit their germination. Also, ZnSO4 at low
concentrations (10-5-2x10-2M) did not inhibit the further growth of stalks and roots of previously
mollified seeds. High concentrations (4x10-2- 8x10-2 M). Visibly inhibit further growth of stalks
and roots in the seeded seeds (Fig. 1.2.3.4).
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2. Also from the research of the influence of Zinc sulfate on the growth of stalk and root the results
are presented in the form of histograms. Figure 5 clearly shows that zinc sulphate at low
concentrations (10-5, 10-4, 10-3M) in the test where permanent treatment (TP) was used
stimulated the growth of the stalk and root, while on the other hand at higher concentrations (10-2-
8x10-2 M) it inhibited the growth of these organs in the pea. So here we do not have complete
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inhibition in the growth of plant organs (Fig. 5). In the case of temporary treatment (24h), low
concentrations mainly stimulated growth of the stalk, and in particular root growth, whereas high
concentrations (4x10-2, 6x10-2, 8x10-2 M) significantly inhibited the growth of these plant
oragans (Fig. 6). When used 48h and 72h before treatment, zinc sulphate at almost all
concentrations inhibited stalk and root growth (Fig. 7,8).
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3. The influence of zinc sulfate on fresh and dried pea weight gain was investigated after
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m Roaot

permanent (T.P.) treatment and pre-thawing (P.T.) 24h, 48h and 72h. The obtained results are
presented in the form of tables. Table 1 clearly shows that small concentrations (10-5, - 10-2M) of
zinc sulfate in only two cases (TP, and PT 24h) stimulate the fresh and dry weight gain of the plant,
whereas in the trials in which PT was used At 48h and 72h, zinc sulfate at almost all
concentrations expresses inhibitory effect on plant weight gain (Tab. 1).

Table.1. Influence of zinc sulfate (ZnSO4) on fresh and dried pea weight gain

Concentrations T.P P.T.24h P.T.48h P.T.72h
E E terur | E Eterur | E E terur | E E terur
freskét freskét freskét freskét

H,0 49999 | 31.13 | 453.66 | 352 34196 | 2227 |407.26 | 35.54

107° 509.55 | 31.91 404.04 | 3298 | 21449 | 1649 | 372.11 | 3221

10 509.83 | 51.08 | 494.6 3746 | 228.11 | 18.71 256.07 | 22.7

107 526.26 | 31.13 | 528.01 |40.94 | 300.08 |32.26 |34991 | 29.76

10~ 490.25 | 34.11 | 480.85 | 39.23 | 218.37 | 17.45 | 322.44 | 26.82

2x107 213.83 | 17.12 | 381.88 | 30.44 | 76.02 5.99 166.53 | 17.2

4x107 82.33 6.38 24.59 1.89 - - 14.86 1.60

6x10~ 19.41 6.38 24.13 1.59 - - - -

8x1072 - - - - - - - -
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Conclusion

1. Zinc sulfate at low concentrations stimulates seed germination and increases the percentage of
stalks and roots grown from germinated seeds.

2. The prolongation of pre-treatment time gradually reduces the stimulatory effect of low
concentrations of zinc sulphate.

3. As the concentration of this substance increases, its inhibitory effect increases.

4. Small concentrations of zinc sulfate stimulate the growth of stalk and roots.

5. The greatest inhibitory effect of high concentrations appears on the increase in decline.

6. Zinc sulphate is not usually stimulated in small concentrations to increase the fresh and dried

weight

10.

11.

12.

of the pea.
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