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,Haydarau tpynose na CYb — [lnoBaus® e mepnoquIHO, HHAESKCHPAHO, PELEH3UpPaHO U pedepupaHo
Hay4HO u3anue Ha IInoBauBckus kioH Ha Chro3a Ha ydeHHuTe B bbarapus, Haii-royisiMata 1 aBTOPUTETHA
HENpaBUTEICTBEHA MPO(ECHOHAHO-TBOPYECKA OPraHU3aIUs Ha OBIArapCKUTE YUCHH.

B u3nanueto (B 4 cepun) ce myOaMKyBaT JOKIATU U HAYYHU CHOOIIEHMS, NPEICTABEHH HA HAYYHH
¢opymn Ha CYB — [Tnoaus. [Ipuemar ce 3a myOianKyBaHe ¥ CTATHH Ha OBJITAPCKH U Uy KISCTPAHHN YICHH
Cpelly 3arulaiane 1o IpreTa oT YIPaBUTEeIHUS ChBET Tapuda.

Tesn 4 cepun, B konuTo ca 00XBaHATH BCHUKH KJIOHOBE HA CbBPEMEHHATA HAyYHA MUCBJI, Ca PETHCTPUPAHH
B IIeYaTHA U OHJIAIH Bepcus cbe camocTosiTenHu ISSN nHaekcn u ca CbOTBETHO:

Cepust A. OOGuiecTBeHH Haykd, M3KycTBO W Kyirypa, ISSN 1311-9400 (Print); ISSN 2534-9368
(Online);

Cepus b. EcrectBenu u xymanurapuu Hayku, ISSN 1311-9192 (Print); ISSN 2534-9376 (Online);

Cepust B. Texuuka u texnonoruu, ISSN 1311-9419 (Print); ISSN 2534-9384 (Online);

Cepust I'. Menununa, dapmanust u nenranna meaumnuaa, ISSN 1311-9427 (Print); ISSN 2534-9392
(Online).

Benuky myOnmkyBaHN MaTepHanu ce peleH3HMpaT OT YTBBPIACHH M BOJCNIM B CHOTBETHATAa HaydHa
00J1acT CHeIHAaNTNCTH.

ABTOpUTE HOCAT HAIBIHO M W3IS0 OTFOBOPHOCT 3a CHIBPIKAHMETO HAa CBOMTE MAaTepHAIIH.
ToarorBenure 3a oTreuaTBaHe MaTepHaIN TPsIOBa a ca B 00eM 10 4 ctpanuny. Jlomyckar ce ¥ Ho-00eMHN
CTaTHM M JIOKJIAJIH, KaTO BCSKA JOMBIHUTEIHA CTPAHHUIA CE 3aIUIalla OTACIHO.

TekcrbT TpsiOBa 1a Obae HaOpaH Ha KOMIOTHP BbB (opmar Microsoft Word u 3anmcan Ha auck u
XapTHeH HocHTell. Marepuanu morat jga ce usnpamar u no e-mail va angpec: office@usb-plovdiv.org,
HPHJIOKEHH KaTo MpuKadeH Qaiin (attachment) kbM 0CHOBHOTO MHCMO.

OCHOBHHTE TapaMeTpH Ha BCsIKA CTPAHUIA ca:

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

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

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

6 UHY0Be Top, Bottom — 1,69; Left, Right — 1,38.

3. MexnaypenoBo pascrosiuue: Format, Paragraph, Line spacingsingle.

4. lpudT — Times New Roman C (kupuiuk)

Tema Ha J0KJIaAa, aBTOPH, MecTopadoTa — Size 12 Bold Abstract — Size 10, Bold

Tekcr Ha 10K;Iaaa U pe3tometo — Size 10, Normal.

5. [IbpBa cTpanuna TpsOBa Ja 3arnousa ¢ 6 npa3Hu peaa (3 cM), 3a 1a ce MOHTHpA ,,IIaIKa* ¢ TeMaTa
U JlaTaTa Ha Hay4YHUs QOpYyM, KaKTO ¥ HACHTH(HHKATOPUTE Ha CHOTBETHHUS TOM.

6. Ha mppBa cTpaHuua, cie 0CTaBeHOTO MSCTO 3a ,,Ianka’, ce n3nucea B nocoueHus pen, KATO CE
LIEHTPUPA:

TeMa Ha JIOKJIa/1a (C IJIaBHU OyKBH) — Ha OBJITapCKH €3HK;

aBTopy (MMe W Gamuans — 0e3 TUTIM U ChKpalleHWs) — Ha OBJIrapckd €3MK; mMecropaboTa — Ha
OBITapcKy e3UK;

Ilpaszen peo

TeMa Ha JIoKJa/a (C IJIaBHU OyKBHU) — HA AHIVIMHCKH e3UK;

aBTopH (MMe U hamMuiust — 6€3 TUTIIM U ChKPAILeHNs) — HAa AaHTJIMIICKH e3MK; MecTopatoTa — Ha
AHIVIMIICKH e3HK.

7. Ha noB pex ce m3nmcsa Abstract (r. e. pe3rome), KoeTo He ce HeHTpupa.

8. CrieiBa TEKCTHT Ha PE3OMETO (HA AHTJINICKH €3HK).

9. KirouoBu ymu (Ha aHIJIMIICKH €3HK).

Ilpaszen peo

10. CnenBa TEKCTHT Ha JOKJIAA.

11. ®urypure, CHUMKHTE H IHATPAMHUTe KbM JOKJIa/a TPsIOBa 1a ObaT UepHO-0eIM 1 MOHTHUPAHU B
TEKCTA.

12. Beae:kku H 3a0eJ1€5KKH ce INIIAT [10]] JINHUS Ha ChOTBETHATA CTPAHMI[A, H3MHCAHN HA JAaTHHHIA.

13 BcHuKkHM HMTHPAaHHS B TEKCTAa — B CKOOU ce n3nucBa paMuiiista Ha aBTopa (Ha JaTHHHLA) 1
roJlMHaTa HallyOJIMKyBaHe.

Mpumep: (Ivanov, 2014).
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OTJaenHO ce IpHiara CHUCHK ¢ YUmMupanume nyoaukayuu, IoIpeIeHn a30yqHo cropen haMuIisTa
Ha mepBuUs aBTop. Koraro ce HuTHpat HAKONKO MyOJMKALUKU OT €IMH U CBILU aBTOP, Half-HAMpel B CIIHUCHKA
CC faBaT CaMOCTOSATCIHUTE MY Hy6HI/IKaHI/II/I, CJICABAHHU OT Hy6J‘II/IKaHI/II/ITe B CbaBTOPCTBO. Kenarenno e Jace
I/I36pO${BaT HWMCHAaTa Ha BCUYKHU aBTOPH. HI/ITepaTypHI/ITe U3TOYHHUIU HE C€ HOMEpHUPAT.

Benuku JIUTEPATYPHHU U3TOYHMLIHU HA KHUPU/JIMIA CC MU3NMUCBAT, KATO MMEHATAa HAa aBTOPUTE U Ha
H3TOYHULUTE CE TPAHCIIUTEPUPAT HA 1amUuHUyd, a 3arjlaBusaiTa Ha CTATUUTE CC IIPEBEXKAAT HA AH2IUUCKU e3UK.
HpI/I TPaHCIIUTCPUPAHETO 6yKBI/ITe CC€ 3aMCHST CIIOPEa 3akoHa 3a TpaHCIUTEpanusAaTa. OpI/IFI/IHaJ'IHI/ISIT C3UK
Ha Hy6J‘II/IKaHI/II/ITe, NPpEeBEACHU Ha AHTTIUHACKU C3HK, CC II0COYBA CJIC] 6I/I6J'II/IOFpa(1)CKOTO OIIMCAHUE B CKOOM
(6parapcku = Bg, pycku = Ru, cppdcku = Sr, Mmakenoucku = MK, rpbuku = Gr, U T. H.).

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

14. Tlpm xenaHue aBTOPHUTE MOTAT Jia Iy OJIMKYBAT B Kpast Ha CTaTHsATa HHpOpMaIs 3a cede CH 1 ajpec
3a BpBb3Ka ¥ KOPECIIOHICHIIHS.
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NPEXUBAEMOCT HA IIAMOBE BACILLUS COAGULANS B

CUMYJIMPAHU YCJIOBUSA HA TACTPO-UHTECTHUHAJIHUSA TPAKT

Hopaanka laiitancka’, Pocuna Jlenxosa-Kocrosa?,

JNennna Biuaxkesal, 3anpsna Jenkosal
! Karenpa ,,MukpoGuosiorus,
YHUBEpPCHTET 110 XpaHUTEJIHHU TexHoJoruu — [lnosaus
2 Karenpa ,,BHoXuMus 1 MOJIEKYJIsIpHA OHOJIOTHSA,
YHUBEpPCHTET 110 XPaHUTEJIHHU TexHoJoruu — [lnosaus

BACILLUS COAGULANS M WITH HIGH ANTIBACTERIAL AND
ANTIFUNGAL ACTIVITY FOR INCLUSION IN PROBIOTIC
PREPARATIONS
Yordanka Gaytanska?, Rositsa Denkova-Kostova?,

Denitsa Blazheva!, Zapryana Denkova!

! Department of Microbiology, University of Food Technologies — Plovdiv
2 Department of Biochemistry and molecular biology,
University of Food Technologies — Plovdiv

Abstract: One of the main requirements for strains with probiotic potential is their resistance
to the conditions in the gastrointestinal tract. The survival of two Bacillus coagulans strains under
simulated conditions of the gastrointestinal tract - pH=2 + pepsin, pH=4.5 + pancreatin and pH=8 +
pancreatin - was investigated. Vegetative cells and spores of both strains were shown to retain their
viability under these extreme living conditions. Vegetative cells have been confirmed to be more
sensitive compared to spore forms. The resistance of the two Bacillus coagulans strains to the most
commonly used antibiotics in clinical practice was also examined. Vegetative cells of Bacillus
coagulans M and Bacillus coagulans BJ were found to be sensitive to a significant proportion of the
antibiotics included in the study, with the exception of bacitracin, ampicillin and tobramycin. This
in turn reveals the possibility of including these strains in the composition of probiotics.

Keywords: Bacillus coagulans, simulated gastrointestinal conditions, bile salts, antibiotics

1. BBBEJAEHHUE

[IpobuoTninTe Ca CaMOCTOATENHN WIIM CMECEHU KYIATYPH OT MUKPOOHH ITOITyJIAIlNH, KOUTO,
KOoraTto C€ JOCTaBAT B JOCTATHbYHU KOJIMYECTBA, OKa3BaT MOJI30TBOPHO BJIMAHHUEC BHPXY 3/IpaBETO HA
rocronpuemurka (Yilmaz et al. 2022). Bugosere ot poa Bacillus ce nsnonssar kato mpoGuoTHIM
OTZIaBHA, HO MHTEPECHT KbM TsIX HapacHa npe3 nocieanure 10-15 ronunu. Hali-uecto B chcTaBa Ha
MpOOUOTHIY 38 XyMaHHHU M BETEPUHAPHHU IIEJIH Ce BKJIIOYBAT CIIOpooOpasysaiu 6akrepuu - Bacillus
subtilis, Bacillus clausii, Bacillus cereus, Bacillus coagulans, Bacillus amyloliquefaciens u Bacillus
licheniformis. Cnopure Ha OammiunTe ca TepMOCTAOWIHH W HOCAT peOulia MPEHMYLIESCTBA B
CpaBHEHHE C INPEICTABUTEINTEC HA MIICHHOKHCENIUTE OaKTepuH, KOUTO He (opmupar cHopw.
[IpoOuoTHIIUTE OT CIIOPU MOTAT Ja CE€ ChXpaHSIBAT IPHU CTailHA TeMIeparypa B H3CylieHa GopMa,
0e3 TOBa Jla OKa3Ba HETaTHBHO BB3JICHCTBHE BBPXY TAXHATA >KM3HecrmocoOHocT. OCBeH TOBa
CIIOPHTE ca CIOCOOHM /1a OIIETISAT P HICKH CTOMHOCTH Ha pH ¥ BICOKa KOHIIEHTPAIHS Ha )KITbIHH
CoJI ¥ TIpeoiosaBaT ctoMantHara 6apuepa (Konuray et al., 2018) 3a pa3nmka oT MICIHOKHCEITUTE
oaktepun (Tuohy et al., 2007). [lo To3M HauMH B TIpemapaTUTE C€ ChXpaHABa OIpeneiIcHa
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KOHIIGHTPALHS HA CIIOPH JIBJITO BpeMe 0e3 OXJIaKAaHe.

MuKpoopraHu3MuTe, KOUTO Ce BKIIOYBAT B ChCTaBa Ha MPOOHOTUIINTE, TPSIOBA Ja OTTOBAPST
Ha peAula HW3MCKBaHW], KaTo: Ja IpeoJosiBaT CTOMAIHO-YpeBHAaTa Oapuepa — Ja ObaaT
PE3UCTEHTHH KbM HHUCKH CTOHHOCTH Ha pH M BHCOKM KOHIEHTpanuu Ha »urbueH cok (Cao et al.,
2020); ma amxe3mpaT KbM UpeBHATa MyKO3a W Ja s KOJOHH3UPAT;, Na CTaOWIN3HUpaT YpeBHATa
MHKPOOHOTa; fa ca Ge30macHu 3a ymorpeda; 1a 3ama3Batr CBOSTA )KU3HECTIOCOOHOCT B Mpolieca Ha
dbepMenTanus, cyonumanys, U BbB (apmaneBTHUHUTE (GOpMHU NPH ChXpaHeHHe;, OBpP30 ma ce
pa3sMHOXXaBaT B CTOMAIIHO-YPEBHUSI TPAaKT M Ja HM3TIACKBAT MATOICHHHUTE MUKPOOPTaHHU3MH,
KOHKypHUpa#Kku ce 3a cyocTpatu u Mecta 3a aaxesust (Bernardeau et al., 2017).

Pompr Bacillus BximrouBa mMHOXecTBO BuaoBe, BKarouurenno Bacillus coagulans, kowto
IpHUTEeKaBaT MPOOHOTUYHH CBOIMCTBA U MOTaT Aa OBbJAT MOJIE3HH 32 YOBEIIKOTO 371paBe. Hskon ot
OCHOBHHUTE NPOOHOTHYHHU CBOICTBa Ha GaKTepHUTE OT TO3M poOJ BKItouYBat: 1. Br3craHoBsBaHE U
moaabpkaHe Ha OallaHCa Ha CTOMAIIHO-dpeBHaTa MuKpoduopa; 2. CHHTe3 Ha METa0OoJHTH C
AQHTUMHUKPOOHA aKTUBHOCT, KOMTO MOTaT Ja MHXMOUpAT pacTeka Ha NATOTCHHHW OaKTepUH U 1a
npenotBpatsat uHdekuuu; 3. Ilogmomarane Ha mMmyHHata cucrema - Bacillus sp. morar na
CTUMYJIPAaT UMYHHHS OTFOBOp, KAaTO yBEJIMYaBaT NMPOHM3BOJCTBOTO Ha aHTHUTENIAa M AKTHBUpAT
pasnuunu uMyHHE KieTku; 4. [lpomykuus Ha ButamuHu - Hsxou BumoBe ot poxa Bacillus ca
CMOCOOHH J1a TIPOM3BEKIAT BUTAMHHH, KaTO BUTaMUH B12 u dosmeBa KucennHa, KOUTO Ca BaKHH
3a Merabonm3ma W 37paBeTo; 5. Jlerokcumkarms - Bacillus sp. morar ma moamomorHar 3a
JICTOKCHKAIIMS Ha OpraHu3Ma, KaTo pasrpakaaT TOKCHHH U BPeIHH BemecTra; 6. [TonobpsiBane Ha
YCBOSIBAHETO Ha XPAHWUTENHH BemlecTBa. M3cienBaHHATa BBPXY MPOOMOTHYHHTE CBOMCTBA Ha
Bacillus sp. IIpoxbikaBat ¢ H30JMPaHETO HA HOBH IIIAMOBE, TSIXHATA UICHTH(MUKAIHS U U3CIICIBAHE
Ha TPOOMOTHYHHTE WM CBOWCTBA, TBl Karo € YCTaHOBEHO, Y€ T¢ ca BHIOBO-, JOPH
mamoBocnenudpuunu (Hoa et al., 2000; Cao et al., 2020).

Bacillus coagulans e TI'pam-monoxuTenHa, eHIOCHOpooOpa3yBailla, HEMaTOTeHHA,
HETOKCHI'€HHa, MHKpoaepoduiHa Oakrepus. [lo BpeMe Ha pacteka M pa3sMHOXKABaHETO U Ce
reHepupar aHTUMUKpoOHH Merabonutu (Bomko et al.,, 2016). Bacillus coagulans otaens
OaKTEepUOLMH, KOATyJIMH, KOWTO NPOSBsIBa AKTHBHOCT CPELLy LIMPOK CIIEKThP Ha YPEBHH MUKPOOH.
IMpurexapa 3aIUTHO ,,[IPOTEHHOBO MIOKPHUTHE ", TIOJOOHO HA CIIOPH, KOETO MY TTO3BOJISBA [1a OIlesee
B CTOMAIITHO-YPEBHHS TPAKT. Y CTAHOBEHO €, Ye OPaJHO MOrbiIHATUTE cropH Ha Bacillus morat ma
nponudepupar B uepBara 3a onpexaeneH nepuox (Duc et al., 2004; Park et al., 2003).
[IpoOuoTnyHaTa ajxe3us € CBbp3aHa ChC CTAOMIIHOCTTA Ha IIAMOBE, KOUTO ca OWJIM M3JI0OKEHU B
yCJIOBHATA Ha CTOMAIIHO-YPEBHHUSI TPakT, aBroarperanus u xuapopobuoct (Lee et al., 2015).
Bacillus mpobuotuuure, nox ¢opmara Ha CIOpH, MOraT Ja OLEJesT B eKCTPEMHH YCJIOBHS Ha
OKOJIHaTa cpesia, MO3BOJISIBAHKH JIBITOCPOYHO OLICNISIBAHE B YCJIOBHS, KOUTO MHadye Ouxa yOwiH
BereraruBaute Kietku (Nicholson et al., 2000). JJokasaHo e, ue criopute Ha Bacillus mpoduorunure
IpopacTBar, pa3BHBaT ce M PECIOpyIHpar B croManrHo-upeBHus TpakT (Casula et al., 2002; Hoa et
al., 2001)

Llenra Ha HacTosimata paboTa € ONMpeAe/iiHE Ha YCTOWYMBOCTTA Ha CIIOPUTE HA LIAMOBE
Bacillus coagulans B cumymupanu ycioBHsi Ha TacTpPO-WHTCCTHHAIHHS TPAKT (P HUCKH
crortHOCTH Ha pH 10 HEeyTpamHu cToifHOCTH Ha pH, BUCOKM KOHIIEHTPAIINH Ha KITBYHH COJIN), KAKTO
1 TSIXHATA aHTHOMOTHYHA PE3UCTEHTHOCT.

2. MATEPHUAJIN U METOHA

MuKpoopranusMu

B paborara ca usnon3sanu jBa mama Bacillus coagulans - Bacillus coagulans M u Bacillus
coagulans BJ, uzonupanu oT €CTECTBEHO (DEPMEHTHPAIIO TACTHOPU3UPAHO MILIKO. [Iamoseme ce
cvxpanssam npu memnepamypa 4+2°C u ce npenocsgam na écexu 60 onu.

XpaHUTEJHH cpeau

a) MIIB. Creras (g/ dm®): nenrron — 10; NaCl — 5; mecen excrpakr — 3; rurokosa -10.

6) LBG-arap. Cncras (g/dm?®): tpunton - 10; apoxaes excrpakt - 5; NaCl — 10; rmokosa -
10; arap-arap -15.



MeToau 3a aHaIN3

a) Kyarusupane na Bacillus coagulans

KynTuBMpaHeTo Ha [BaTa IaMa € OCHIIECTBEHO B epeieHMaliepoBu koaou ¢ o6em 500 cm?®
¢ 10 cm® xpanuTenHa cpesa Npy 1Ba PeXKUMA: THIOOYHHHO C aepalys HA POTALMOHHA KIaTavkKa
(220 munl) u cratmuno npu Temmneparypa 37°C 3a 24-48 waca. IloceBsT ce ochimecTssBa ¢ 1%
(v/v), ¢ 18-4acoB BereTaTHBEH MOCCBCH MaTEepPHAIL.

0) IlosryuaBaHe Ha cTepHJIHA OMOMaca OT KyJTypajaHaTa cpeia

Kynrypanuara cpena ce uentpodyrupa npu 3500 min? 3a 15 min 3a orgensHe Ha
Ouomacara. buomacata ce mpommHBa JIBYKpPaTHO C (DPU3MOJOTHMYEH Pa3TBOP M CE JOBEXKAA JIO
bpBOHa4anHusA 06em (2,5 cm®) ¢ gpusnosornyen pasTeop.

B) OnpenesisiHe Ha Gpost Ha JKU3HecMocoOHUTE KiIeTKH U ciopu Ha Bacillus coagulans

BposT Ha JXM3HECTOCOOHWTE KIETKH € ONpeAesNeH IO METOJa Ha JIECETOKPaTHHUTE
pa3pexaaHus 1 MOBBPXHOCTEH MoceB BepXy LBG-arap. Ilerpurata ce TepmocTatupar 3a 24 h mpu
37 =1 °C o mosiBaTa Ha €AUHUYHH KOJIOHUH. 3a OTpeNeNsTHe Ha KOHIICHTPALUATa Ha CIIOPUTE CE
MPaBAT CHUIUTE pa3peKAaHMs U ITOCEBH, HO IPEIU TOBa KyJITypallHaTa cpefa ce o0paboTa mpu
temneparypa 80°C 3a 20 min 3a YHHIIIO)KaBaHE HA BETCTATUBHUTE (POPMHL.

r) ToslepanTHOCT KBM CHMYJIMPAHU YCJIOBUS HA TACTPOMHTECTHHAIHMS TPAKT

OmpenensiHe Ha NPEXUBAEMOCT NPU HUCKO pH B NpHChCTBUE Ha IENCHH M NpH ciiabo

ankanHo pH B mpuchkcTBUe Ha mankpeatud (Charteris et al., 1998)
CBexka 24-yacoBa KyJiTypa Ha HM3CICABaHUS [maM ce mneHTpodyrupa 3a 15 min mpu 5000xg.
IMonyuenara yTaiika oT OMoMaca ce mpoMuBa IBykpatHO ¢ PBS-Oydep u ce pecycnenmupa o
uzxonnus o6em B PBS-6ydep. 0.2 cm® or knerbunara cycnensus ce uHkyOupar ¢ mo 5 cm® ot
oydepen pasteop ¢ pH=2, chabpikan 0,5% NaCl u nencun (¢ konnentpanus 3.2 g/dm? ) (Sigma,
2,500-3,500 U/mg protein) u 6ydepen pasrsop ¢ pH=8, ceappxkamnt 0,5% NaCl u nankpeatus (c
xonuentpanus 1 g/dm?) (Sigma, 2,500-3,500 U/mg protein) npu npu 37 + 1 °C B IpoabIXKeHUE HA
24h. Ha 0, 2, 4, 6 u 24-T1 9ac ce B3eMar NMpoOHW 3a OINpeNeNsTHe Ha ONTHYECKaTa TUIBTHOCT MPH
IBbDKUHA Ha BeaHaTa 600 nm.

n) OnpenessiHe TOJEPAHTHOCT KbM KIBbYHH couM (MO0 MeTona, MoauduuUupaH OT
Jenxosa 3., 2005)

Cpema MIIB-OynsoH ¢ koHIeHTpanus Ha >xnbuau cond 0%, 0.15%, 0.3%, 0.6% ce
nHOKynupa ¢ 4% MHOKYIyM OT 24 yacoBa KynTypa Ha u3cieaBaHus maM. CienBa KylITHBHUpPaHE B
npoabkerue Ha 24h npu npu 37 £ 1 °C, kato nmpoOu 3a Ompee/siHe Ha ONTHYSCKATa MIBTHOCT
IIpH IbJDKKMHA Ha BhiaHaTa 600 nm ce B3emat Ha 0, 2, 4, 6, 8 u 24 h.

e) OnpenesisiHe Ha NPOQUIA HA AHTUOMOTHYHA YYBCTBUTEIHOCT

IMpodurbT HAa aHTHOMOTHYHA YyBCTBUTEIHOCT C€ OIPEAEIS MO AUCKOB JTU(Y3HOHEH METOJ
Ha (Bauer et al., 1966). CriopoBa cycnieH3usI Ha H3CJIeIBaHU [aM Ce M3II0JI3Ba 32 MHOKYIMPaHe Ha
netputa ¢ MRS-arap. B nerputara ce noctaBsST cTaHIapTHU JUCKYETa, HAIOEHU ¢ 19 pasnuyHu
aHTHOMOTHKA — MEHULWINH, a3JIOLMINH, TMIePalInH, aMIIMIUINH, OKCAllWINH, aMOKCHIIWIINH,
BaHKOMMUIIMH, llepaMaHIol, TETPALMKIINH, JJOKCUIIUKIIMH, TeHTAMHULUH, KaHAMHUIIWH, TOOpaMHULVH,
aMHKaI{H, JTMHKOMUIMH, XJIOpaM(pEeHUKOJ, ePUTPOMHULIMH, pU(aMIINH, HAJTHIMKCOBA KUCEINHA U
nunpodioxcarus. [lerpurata ce makyoupar 48 h mpu mpu 37 £ 1 °C. Otuura ce ruaMerspa (B mm)
Ha 00pa3yBaJITe Ce CTEPMIIHM 30HM OKOJIO BCAKO OT aHTHOMOTHYHHTE Iuck4deTa. [Ipu oTumnrane ce
M3IIONI3BAT CIEAHUTE O3HaueHWs: R — pesuctentHm ( 3oHa < 8 mm), SR — mHTepMeanepHO
9yBCTBHUTEIHH (30Ha 8 - 16 mm), S — wyBcTBUTENHE (30HA >16 mm).

3. PE3VYJITATHU U OBCBHXIAHE

EnunH OoT OCHOBHHTE KpUTEpHH, KOMTO CE B3eMaT IPEIBHJ NPH M300pa HA MOTCHIUAIHU
pOOMOTHYHY IIIAMOBE, 3a JIa CE TapaHTUPA TSIXHATa XKHU3HECTIOCOOHOCT M (DYHKI[MOHAIHOCT, KOTaTo
ce MpueMart OpajHo, € Ja ca TOJIEPaHTHHU KbM HUCKOTO pH B cToMaxa, KoeTo Moxke Ja JOCTUTHE J10
pH=1.5 (FAO/WHO, 2002). ITencuust uma pH ontumym Ha neiicteue pH = 1 - 2. Toii Mmoxe na
aTaKkyBa NENTHAHA CBCTaBKM B KIEThYHATa CTEHAa. ToBa OKa3Ba BIMSHHE BBPXY KICTKHTE,
HaMHpaIIy ce B IorapuTMHYHaTa (aza Ha pacTexk. KileTkute B cTarioHapHarta (paza Ha pacTex ca
YCTOWYMBY Ha JIEHCTBUETO MY, 3ala3BaT CBOSATA KU3HECTIOCOOHOCT. IIpu HEyTpamHUTE CTOWHOCTH
KakTo B Oydepa, Taka M B XpaHHTEIIHaTa Cpela, HETOBOTO JACHCTBHE CE IMPEyCTAaHOBSBA U B
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MPUCHCTBHE HA XPAHUTEIHY BEIICCTBA MUKPOOHUTE KIIETKH PAcTaT M Ce Pa3MHOXKABAT, B PE3YITAT
Ha KOETO HapacTBa KOHIEHTpamusita WM B cpemara. OIEHKaTa Ha TIPEKUBIEMOCTTA Ha
BEreTaTHBHUTE KJICTKW W CIOpuTe Ha neara mama Bacillus coagulans e mposenena B 6ydep cbe
CBOTBETHOTO pH ¥ MPHUCHCTBHETO HA CH3UMHU. Pe3yNTaTHTE OT TE3W M3CICABAHMS Ca OTPAa3eHH Ha
®ur. 1 u Gur. 2. ONUTHATE JAaHHK COYAT, Y€ BETETATHBHITE KJICTKH M Ha J(BATa IaMa IPEKUBSIBAT
B CHMYJIMPAHUTE YCIOBUSI HA FACTPO-UHTECTHHAIHUS TPAKT B MPOAbIDKeHue Ha 24 yaca. CriopoBuTe
¢dopmu, obave, mokaszsaT pasnuuno moBenenue. Crmopure Ha Bacillus coagulans BJ ca mo-
YCTOWYMBY Ha JeiicTBUEeTO Ha pH M eH3uMHUTE B CPaBHEHHE C BETeTATHBHUTE KJICTKH. TsxHara
KOHIIEHTpAIHs Ce 3ama3Ba 3a 4 daca Kyntusupatne B MIIB ¢ nob6aska Ha conu (@ur. 1 u Dwur. 2).
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®urypa 3a. [IpexxuBieMoCT Ha KJICTKATE HA
Bacillus coagulans BJ ipu paznnaau
KOHLICHTPAIIMH Ha KITbYHHM COJIH B CpeJiara.
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®urypa 36. [IpexxnBseMocT Ha CIOPHUTE Ha
Bacillus coagulans BJ pu paznuaau
KOHLICHTPALMY Ha SKIIbYHU COJIM B Cpenara.
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®urypa 4a. [IpexxuBsieMoCT Ha KJICTKATE Ha ®urypa 46. [IpexxuBieMOCT Ha CIOPHUTE Ha
Bacillus coagulans M nipu paznunaau Bacillus coagulans M nipn paznuaHu
KOHLICHTPALlUK Ha >KIIBYHU COJIM B Cpefara. KOHLICHTPALWY Ha JKIIbYHU COJIM B Cpenarta.

Oxoto TpH Yaca ciie]] IPHEMaHeTo Ha XpaHaTa KOHIECHTPALUsTa Ha KIBYHU COJU B TBHKUTE
yepBa gocTtura 10 okosio 0.3%. ToBa Hanara u3cieiBaHe Ha BIUSHUETO Ha Pa3IMYHU KOHIIEHTPAIHH
MITBYHU COJIM BBPXY PacTexa Ha M3CJIeBaHUTE LIaMOBe B TeuHa xpaHuTenHa cpeaa MIIb ¢ nobaBka
Ha COJIM TIPU Pa3IMYHHU KOHIEHTparuu Ha xxiabpuHu conu 0%; 0,08%, 0.15%, 0.3%, 0.6% npu 24-
yacoBo nHKyoupane (®dur. 3 u Our. 4).

Kakrto ce ouakBaie, BereTaTMBHUTE KJIETKH Ha nBara mama Bacillus coagulans ca mo-
YyBCTBHTEIHU KbM JKIIBYHUSI COK B CpaBHEHHE ¢ TexHUuTe copH (Pur. 3 n dur. 4), HO npeKUBIBAT
IpY KOHLEHTPALUK Ha XIIBYHH coid B cpenata Hax 0,3%. CnopoBute (opMH 3ama3BaT CBOSTA
koHueHTpanus npu 0,6% npu 24 wacoBoro KyntuBHpaHe. Cnel 8-Mus 4ac, B MPHUCHCTBUETO HA
XPaHHUTEIHU BELIECTBA, TE 3aII0YBAT Ja IIPopacTBaT. MUHMMaNHaTa HHXUOHpaIla KOHIIEHTPALHs Ha
KITPYHHUTE COJIM B CpeJiaTa 3a [BaTa Inama e mo-roisima ot 0,6 %.

[To3HaBaHETO Ha AHTHOMOTUYHATA YCTOWYMBOCT HA IAMOBETE C IPOOUOTHYCH NOTCHIUAT &
OT chlllecTBeHO 3HaueHue. OT elHa CTpaHa TOBA MOXKE JIa Ce pa3riex/ia KaTo 3HaYuM KpUTEpHi pu
CeNIeKIMsATa Ha MPOOMOTHYHHU KYJITYPH, IOPagy Bb3MOXKHOCTTA 3a NPOBEX/aHe Ha KOMOWHHMpaHa
Tepanus ¢ aHTHOMOTHUK M NMPOOMOTHK, C LieJl Bb3CTAHOBSIBaHE HAa HOpMallHaTa MHUKpodiiopa Ha
CTOMAIIHO-YPEBHUS TPAKT W/ min ypo-renurannus Tpakt (Charteris et al, 1998). Ot apyra crpana
penuia aBTOpH M3pas3siBaT XUIOTe3aTa, Ye HOPMAITHO CPELIALINTE Ce B OpraHu3Ma OaKTepuH, Morar
Jla CIy)XaT KaTo M3TOYHUK Ha I'eHU 32 aHTHMOMOTHUYHA YCTOHYMBOCT, TpaHC(HEpHUpalKku I'M KbM
pa3IHYHHTE MATOTeHHU MUKpooprarnm3mu (Mathur and Singh, 2005). 3aToBa eqHO OT ycIOBHsATA 3a
noxdop Ha IMOTEHLHATHO MPOOHOTHYHM IIAMOBE € IO03HABaHE HA TIXHATa AHTUOMOTHYHA
YyBCTBHTEIHOCT. 3a LenTa ca nonopanu 21 aHTHOMOTHKA, C PA3IMICH MEXaHU3bM Ha ACHCTBHE OT
OCHOBHHUTE T'PYIIH, U3MOJI3BAaHN B MEAUIMHCKATA NPAKTUKA, U € U3CJeBaHa YyBCTBUTEIHOCTTA Ha
HoBoM3osMpanute mamose Bacillus coagulans M u Bacillus coagulans BJ. Pesynrarure ot te3u
€KCIIepUMEHTAIIHH U3CIIe/IBaHMs ca oTpa3eHu Ha Taou. 1.

Bereratusuure kietku Ha mamosere Bacillus coagulans M u Bacillus coagulans BJ ca
YyBCTBUTEIHH KbM IO-TOJISIMAaTa 4YacT OT AHTUOMOTHIIMTE, BKJIIOYEHH B TOBA H3CJEJBAHE, C
M3KJIIOYeHHE Ha OalMTpalH, aMITHIWINH, A00paMHUIMH U Cyjidamerokca3on + TPUMETOIPHM.
Crnopen EFSA mamosere Bacillus ca BkimoyeHH B CIUChbKAa Ha YCTOWYHMBUTE KbM BCHYKH
aHTHOMOTHIIM C W3KIoYeHne Ha amnuiwind. Cropure Ha Bacillus coagulans M u Bacillus
coagulans BJ ca ycroiiumBu Ha neiicTBHeTO Ha aHTHOMOTHLMTE. [lopaau ToBa Te Morat jaa ce
IpueMaT CbBMECTHO C aHTHOMOTHIMTE. Te3u n3cieaBaHus MOTBbPXKIABAT IOJIyYEHUTE PE3yJITaTH
ot (Abdhul et al., 2015) 3a Bacillus coagulans BDU3.

Taomuua 1. AHTHOMOTHYHA PE3UCTEHTHOCT Ha 1aMose B. coagulans M u B. coagulans BJ.

# |MexanusbM Ha geiicTBue | AHTHOMOTHK KonuenTpauus BJ M
1 Penicillin p 10 E/nuck SR |S
2 MHXHGHTOD Ha CHETE3ATA Bacitracin Cm 0,07 E/nuck R R
3 Ha KJ'IeT’LI:{HI/ITe U Ampicillin A 10 pg/nuck R R
4 Oxacillin @) 1 pg/nuck SR |[SR
5 Vancomycin \Y 30 pg/nuck S S




6 Tetracycline T 30 pg/nuck S S
7 Doxycycline D 30 pg/nuck S S
8 Gentamicin G 10 pg/nuck S S
9 Clarithromycin Clr 15 pg/muck S S
10 632?}?:;(51 "2 [Tobramycin To |10 pe/mick R IR
11 Amikacin Am 30 pg/muck SR |[SR
12 Lyncomycin L 15 pg/nmuck S S
13 Chloramphenicol |C 30 pg/muck S S
14 Erythromycin E 15 pg/nmuck S S
15 Novobiocin Nb 5 ug/muck S S
16 Nalidixic acid NX 30 pg/muck S S
17 WNuxuburop Ha cuHTE3aTa Rifampin R > pg/nuck S S
18 Norfloxacin Nor 10 pg/nmuck S S
na JJHK w/unu Ha - -
19 KIETBUHOTO JIeIeHe Ciprofloxacin Cp 5 pg/muck S S
20 Cefuroxime Cx 30 pg/muck S S
Sulfamethoxazole
21 Trimethoprim ST 23.75/1.25 pg/muck |R R

JlaHHUTE 3a CHEKTbpa Ha AHTHOMOTHYHA YCTOWYMBOCT TpsiOBa Ia OBIAT BHUMATEIIHO
aHaIM3UPaHU NPH NOAOOp Ha NMPOOMOTHYHM LIaMOBE IOpPaIM BB3MOXXHOCTHTE 3a TpaHcdep Ha
TCHETHYHHU elleMeHTH, oOycnaBsmu pe3ucteHTHOCT (Mathur and Singh, 2005). Hammumero nHa
npuo0uTH (haKTOpy 32 aHTUOMOTUYHA PE3UCTEHTHOCT, CE CUUTA 3a CHIIHO HexenaresHo (Danielsen
and Wind, 2003).

[Tpu npunoxeHneTo Ha NPOOMOTUIIMTE CHBMECTHO C aHTHOMOTHUIIM B ONIPEIEIICHH Cllydan He
TpssOBa YMHIUIEHO Ja C€ CEJISKIMOHUPAT MPOOMOTHYHM I1aMOBE C MO-IIMPOK CHEKTBP Ha
PE3UCTEHTHOCT OT TAXHATa ecTecTBeHa pesucteHTHOCT (Mathur and Singh, 2005).

4. 3AKJ/IIOYEHUE

Cenexiponupani ca jsa mama ot pox Bacillus - Bacillus coagulans M u Bacillus coagulans
BJ, xouTo mpuTexaBaT BUCOKAa YCTOHYMBOCT KbM HHUCKH CTOWHOCTH Ha pH=2 + mencun, pH=4,5 +
MIAHKPEaTHH W HEYTpalHU cToifHocT pH=8 + mankpeaTwH, 3ama3BaT BHCOKa KOHLEHTpAIMS Ha
KHU3HECTIOCOOHM KJIETKH W CHOPOBH (OPMH TNpH KyJITHBUpPAHE B NMPUCHCTBHETO HA Pa3lIMuHU
KOHIICHTPAIMH JKIThUHHU COJTH B cpeaTa. Bereratusuure kinetku Ha Bacillus coagulans M u Bacillus
coagulans BJ ca uyBcTBUTEIHM KBM AEHCTBHETO HA AHTHOWMOTHIIMTE, NPHJAraHd B JedeOHATa
npakTuka. M3cnenBaHusTa U MOJIYYEHUTE OT TSAX pe3yiITaTu pa3KpHBaT Bb3MOXKHOCTTA TE3W JIBa
mama Bacillus coagulans ma ce Bkiro4BaT B chcTaBa Ha MPOOHOTHIIH.
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N3CJIEJABAHE HA PASBMHOXKUTEJHATA U
KNUCEJINMHOOBPA3YBALIA CITOCOBHOCT HA HIAMOBE
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INVESTIGATION OF THE REPRODUCTIVE AND ACID-FORMING
ABILITY OF LACTIPLANTIBACILLUS PLANTARUM STRAINS
ISOLATED FROM SPONTANEOUSLY FERMENTED SOURDOUGH
Ivan Prasev!, Rositsa Denkova-Kostova?, Anna Koleva?,

Bogdan Goranov?, Zapryana Denkova?

! Department of Microbiology, University of Food Technologies — Plovdiv
2 Department of Biochemistry and molecular biology,
University of Food Technologies — Plovdiv
3 Department of Technology of Grain, Fodder, Bakery and Confectionery
Products, University of Food Technologies — Plovdiv

Abstract: The reproductive and acid-forming capacity of 6 strains of Lactiplantibacillus
plantarum isolated from spontaneously fermented sourdough of spelt, barley, spelled and wheat at
two different temperature regimes - 30+1°C and 37+1°C - was investigated. The Lactiplantibacillus
plantarum strains grew equally well at both cultivation temperatures, with viable cell concentrations
exceeding 10! cfu/cm? at the 24™ hour. The Lactiplantibacillus plantarum strains changed the
acidity of the medium at both growth temperatures, and after 24 hours of cultivation, the titratable
acidity exceeded 200 °T. This in turn makes the strains suitable for inclusion in the composition of
sourdough starters for the production of bread and bakery products.

Keywords: Lactiplantibacillus plantarum, reproductive capacity, acid-forming capacity

1. BBBEJAEHHUE

[Ipunaranure B MPOU3BOJACTBOTO HAa XJII0 W XJIEOHW H3ICNUS CTAPTEPHH KYITypH OT
MJICYHOKHCENIN OaKTepru TPsiOBa 1a OTTOBAPST HA ONPEACICHH TEXHOJIOTHIHN M3UCKBAHUS, KAaTO:
Obp3a MPOIYKIMS HA MJICYHA KUCEIMHA, CIIOCOOHOCT 3a Pa3BUTHE MPH PA3JIMYHU TEMIICPATYPH, J1a
0o0pa3yBar ra3 npu (pepMeHTAIUITa HA BBIIICXUAPATHTE, A3 TPUTEkKABAT cllabda MPOTCOTUTHYHA U
JIUTOJIUTUYHA aKTHBHOCT, 1a OB/IaT B aHTHOMO03a C OCTAHAJIUTE MUKPOOHHU KYITYPH.

Karo koMmoHeHTM Ha 3aKBacCKUTE ce€ MpuiaraT CEJCKUHOHUPAHW IIAMOBE XOMO- M
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XeTepopEPMEHTATUBHU MJICYHOKHCENTH OakTepwu. lloclemHHTe yCBOSBAT CyOCTpaTHTE C
oOpa3yBaHe Ha MJICYHA M OLICTHA KHCEJIMHA, B PE3yNTaT Ha KOETO ce MoAkucissa cpenara (pH,
totanHa tutpyema kucenuHHocT (TTK)) (Corsetti et al., 1998). IIpoaynupaneTo Ha amerar mpu
xeTepo(epMEHTATUBHISI METabONM3bM € OT 3HaueHHe 3a (OpMHpaHETO Ha BKyca Ha XJsioa.
MomapHOTO CHOTHOLIEHNE MEXy MJICYHA U OLETHA KHCEIHMHA B XJsi0a ce CMATA 3a ONTHMAIIHO B
unrepBana mexnay 2.0 m 2.7 (Hammes and Ganzle, 1998). CbhOTHOLIEHHETO MEXAY MIEYHA
KHCEIIMHA U OLIeTHA KHCENIMHA € BakeH (haKTop, BIUsEIL BbpXy apoMaTa Ha roToBus Xisto (Corsetti
and Settanni 2007), u 3aBHCH OT (epMEHTHpAIUTE MHUKPOOPraHM3MHM, TeMIleparypara Ha
(epMeHTaLus, KaKToO M OT BUa Ha OpamrHoto (Hansen and Schieberle 2005).

PaznuyHuTe OpraHUYHN KUCEJIMHU, TPOAYLUPAHH 110 BpeMe Ha (epMeHTaIHs Ha KUCEIO0TO
TecTo, MomoOpsBaT BKyca Ha Xist0a, MOANOMAaraT HaOyXBaHETO Ha INIyT€Ha W YBEJIMYaBaT
ra303aJbpKaIaTa ciocOOHOCT, KOETO BOJHM JI0 TI0Jy4aBaHETO Ha MPOAYKTH C 100pa KOHCHCTEHIIHS
1 00eM u QyHKIIMOHHpAT KaTo ecTecTBeH moxobpuren Ha Tectoro (Park et al., 2006). Te okazBar
CUJIHO BIMSIHUE U BBPXY 3aMECBAaHETO HA TECTOTO. T€CTO ¢ MO-HUCKa cTOMHOCT Ha pH m3uckBa no-
KpaTko Bpeme 3a 3amecBane (Hoseney, 1994). pH Ha 3penuTe Kucenn TecTa Bapupa B 3aBUCHMOCT
OT €CTECTBOTO Ha MpOoIieca U N3M0I3BaHaTa 3aKBACKa, HO 32 MIICHUYHUTE KUCEIN TECTA € MEeXIy 3.5
n4.3.

OcBeH MpSKOTO BB3JEHCTBHE Ha HUCKOTO PH BBPXY XapakTepHCTHKHUTE Ha TECTOTO,
BTOPUYHUTE €(PEKTH OT MOJKHCISIBAHETO M BpPEMETO 3a (epMEHTalMs BKIIOYBAT IPOMEHH B
aKTUBHOCTTA HA CBBbP3aHUTE CH3UMHU Ha 3bPHEHUTE KyaTypH win bakrepunte (Arendt et al., 2007).

depmMeHTaIMATA HA KUCEJIOTO TECTO € OT CHUIECTBEHO 3HA4YEHHE 3a MOCTHraHe Ha 00D
BKYC, Thii KaTO CPAaBHEHHETO MEX/y XUMUYECKH IOAKHUCEINICH X110 U XJISI0 ¢ KMCEeNOo TeCTO MMO0Ka3Ba,
ye BTOPUAT IpUTEXkaBa IO-T00po oce3aeMo KadecTBO.. CHOTHONICHHETO MEXAY MICYHATa U
OLIETHATa KHCENHMHA, OompenesieHo kato (epmentanmnonen koeduimeHT (FQ), e BaxeH daxrop,
KOMTO MOKe Ja OBJHsie Ha mpo¢wia Ha apomara Ha rotoBus xig6 (Corsetti and Settanni, 2007), u
ce BIMsAE OT (pepMEeHTHpAIIUTE MHKPOOPTAaHM3MH, TeMIlepaTypaTra Ha ()epMEeHTauus W THIIAa Ha
opamrHoTOo (Hansen and Schieberle, 2005). To e oT 3HaueHWe W 3a CTPYKTypaTa Ha KpailHHTE
npoxyktu. OneTHaTta KHCEJIWHA, NPOAYIHMpaHa OT XeTepo(epMEeHTAaTHBHHUTE MIICYHOKHCEIN
OakTepuM, € NPUYMHA 32 I10-COMTHSI U IIO-TBBPJA TJIYyTEH, JOKAaTO MJeYHaTa KHCEIMHa MOXe
MOCTETIeHHO Aa (OopMHUpa Mo-eJacTHYHA CTPYKTypa Ha TiIyTeHa. BHUMaHHeTo KbM MOBHUILIABAHE Ha
CHIBP)KAHUETO Ha OlETHATA KUCEJIMHA C€ JBbJDKH W Ha aHTUMUKPOOHHS M e(deKkT cpelry
NPUYMHHUTENNTE Ha ,,kapTodeHa Oonect” u Ha aHTUrbOHaTa M akTuBHOCT (Hansen and Schieberle,
2005).

Ilenta Ha HacCTOSIIETO W3CIEOBAHE € Ja C€ ONpeNeNid pPa3sMHOXKHUTEIHATa W
KucenrMHOOOpa3yBaiiara cnocobHocT Ha mamoBe Lactiplantibacillus plantarum, uzomupanu ot
CIOHTAaHHO (DEPMEHTHPAIIN KHCEJIH TeCTa.

2. MATEPHUAJIM U METOH

MukpoopraHuzmu

ExcniepumenTuTe ca mposeneHu ¢ mamoBe Lactiplantibacillus plantarum, uzonupanu ot
CMOHTaHHO (epMenTHpaian kucenu Tecta: Lactiplantibacillus plantarum Cnl (u3omupan ot
CHOHTAaHHO (PepMEHTHPATIO KHCelo TecTo Ha OpamHo oT cmenra), Lactiplantibacillus plantarum
Echl (ewemuk), Lactiplantibacillus plantarum L1 (ammer), Lactiplantibacillus plantarum Ph2,
Lactiplantibacillus plantarum Ph3 u Lactiplantibacillus plantarum Ph5 (mmenuia).

XpaHHUTEJHHU cpeau

MRS-6ynbon. Chera (g/dm®): nenton or kasemn — 10; ApoxIeB ekcTpakT - 4; MeceH
ekctpakT - 8; rimoko3a — 20; KoHPO4 — 2; Hatpues amerat — 5; nuamonueB mutpar - 2; MgSOs —
0.2; MnSO4 — 0.04; Tween 80 — 1 cm®/dm3; pH ce kopurupa 10 6.5. Crepunusauus - 15 min npu
121°C.

MRS-arap. Chcras (g/dm®): MRS-6ysbon + 2% arap. Crepunusanus - 15 min npu 118°C.

Metonn
OnpegensiHe Ha Pa3MHOKHMTETHATA H KHCEJIHHOO0pAa3yBalla CIOCOOHOCT HAa IaMOBe
Lactiplantibacillus plantarum
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24-4yacoBH KyJITYPH Ha BCEKH IlIaM CE M3I0JI3BaT 32 MHOKYJHpaHe Ha MRS-0ynboH (00eM Ha
moceBa). [locsatute enpyBeTku ce Kyarusupat napaienHo npu 30+£1°C u 37+1°C, karo ce B3eMat
mpobu Ha 0%, 3%, 6%, 12%, 24", 36", 48" yac. Ha Bcsika mpoba ce OChIICCTBSBA OIIPEACIIAHE Ha Opos Ha
’KU3HECTIOCOOHUTE KJISTKH U OIIPEACIITHE HAa TUTpyeMara KUCEIUHHOCT.

OnpexaensiHe 6posi HA JKU3HECTIOCOOHMTE MUKPOOPTaHU3MHU HA JIAKTOGALMIIH

3a ompenensHe Ha OPOst HAa KUBHECITOCOOHUTE KJIETKU Ha JAKTOOANMIM OT BCSKa Mpoda ce
NPaBsT JIECETOKPAaTHH pa3pekIaHus 10 MeToJa Ha MajalliuTe pa3pexIaHus BbB (HU3MOIOTHYEH
pastBop. OT mocnenuuTe 3 paspexIaHus ce NpaBH MOBBPXHOCTEH moceB BbpXy MRS-arap.
[leTpueBuTe NAaHUYKK CE KYJITUBUPAT 3 ICHOHOLIMS IIPH CHOTBETHATA TEMIIEPATypa 3a Pa3sBUTHE JI0
10sIBaTa Ha eIMHUYHU KOJIOHUH.

OmnpexaessiHe HA TATPYeMa KHCETHHHOCT

OnpenensHeTo Ha KucennHooOpasyBamiata cmocoOHoct (Macrae et al.,, 1993) =Ha
MHUKPOOPTaHU3MUTE Ce M3BbpIIBA N0 MeToaa Ha ThopHep. Exun °T ce papusasa Ha 1 cm® 0,1 N
NaOH, m3paszxonBaHa 3a HeyTpalIu3alds Ha SKBHBAJCHTHO KOJMYECTBO OpPTaHWYHA KHCEIHHA,
KOATO ce chabpka B 100 cm?® kysiTypanna cpena. METOABT ce 0OCHOBaBa Ha THTPYBAHETO Ha IPobaTa
¢ 0,1 N NaOH. 3a menta ot Beska mpoba (0akTepuu pa3BUTH B 00€3MaciieHO MIISIKO) C€ B3eMa 10
10 cm® u ce npubaear 20 cm® nectunupana Boga. Tutpysa ce ¢ 0,1 N NaOH npu uHaukaTtop
(deHondranelin 10 mosiBa Ha ciabo PO30BO OIBETSIBAHE, KOETO CE 3ala3Ba B TECUYCHHUC HA eJHA
MHHYTA.

3. PE3VJITATU U OBCBHXIAHE

B cepwust OT OMUTH € U3CTIeBaHA Pa3MHOKUTEIIHATA M KUCEITHHOOOpasyBaila cocoOHOCT Ha
M30JIMpaHUTE IIAMOBE B JUHAMUKA NP J[BA pa3ilMyHu TeMrnepaTtypHu pexxuma 30+1°C u 37+1°C.
OnuTHUTE JaHHU TOKa3Bar, de ImamoBere Lactiplantibacillus plantarum ce pasBuBar eanakBo
nmobpe mpu nBete Temreparypu Ha KyrrtuBupane 30£1°C u 37+1°C, karo 3a 24 h KOHIEHTpanusaTa
Ha xu3HecnocoOHu kinetku npu Lactobacillus plantarum nanxsspins 10 cfu/ cm?® (dur. 1 no dur.
12).

bwp3oto passurue Ha miamoBete Lactiplantibacillus plantarum e cesp3ano ¢ o6pa3yBatneTo
Ha TONISIMO KOIMYECTBO MJICYHA W JPYrHM OPTaHWYHMW KHCENHHH. BCHYKHM MpencTaBUTENH Ha
Lactiplantibacillus plantarum 3a 24 h mpoMeHs KHCEIMHHOCTTAa Ha cpelaTa W THUTpyeMara
kucenrHHOCT npuema croiHocTH oT 120°T no 200°T (Dwur. 1 o dwur. 12), a Ha 48 h kucenuHHOCTTA
Ha cpenaTa ce npomMens 10 250°T.

IlpaBu BrHEuaTieHHe, Y€ MO-TojsIMATa 4acT OT mpeiacraBurenute Ha Lactiplantibacillus
plantarum ce pa3BuBaT eHaKBO 100pE M Ha JIBETE TEMIEPAaTYpH U HATPYNBAT 3HAYUMO IO-TOJISIMO
KOJIMYECTBO MJICYHA M JPYTW OPTaHUYHU KUCEIMHHU IPH KyJITHBUpaHe npH Temmeparypa 30£1°C.
Uskimrouenune npassit Lactiplantibacillus plantarum Ph5, koiito 06pa3yBa mo-roisiMo KOJIHYECTBO
KucenuHu npu temnepatypa 37+1°C (®ur. 12) u Lactiplantibacillus plantarum Echl narpynsa
3HAYMMH KOJMYECTBA KHCEIMHU B CpeliaTa U pu aeeTe Temmeparypu 1o 240°T (Dwur. 4).

@0h ®3h w6h @12h @24h w36h w48h @0h ®@3h wm6h ®12h @24h w36h w48h
16 300
: %
i £ 250 1
E 1 g I
iz £ 200
« on 10 =
3 £ 150
Eg 8 g
A %
25 61 g 100
8 2 4 =
g 2 B oo :
0 L.plantarum Cnl L.plantarum Cnl
L.plantarum Cnl - 30°C L.plantarum Cnl - 37°C 30°C 37°C
@urypa 1. Pa3mMHOXUTENHA CIOCOOHOCT Ha ®urypa 2. KucennrHoo0pa3sysamia ciocoOHOCT Ha
L.plantarum Cnl npu Temmeparypa Ha L.plantarum Cnl npu Temmeparypa Ha
kynruBupane 30+£1°C u 37+1°C. kynruBupane 30+1°C u 37+1°C.
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L.plantarum L1
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®@urypa 5. Pa3MHOXHUTEIHA CIOCOOHOCT Ha
L.plantarum L1 mpu TemmepaTypa Ha
kyntusupane 30+1°C u 37+1°C.

®urypa 6. Kuceannoo0pa3sysaiia ciocoOHOCT Ha
L.plantarum L1 mpu Temmeparypa Ha
xyntusupane 30+1°C u 37+1°C.
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L.plantarum Ph2 - 30°C L.plantarum Ph2 - 37°C
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L.plantarum Ph2
30°C

L.plantarum Ph2
37°C

®urypa 7. PazmMHOXHTENHA CTOCOOHOCT Ha
L.plantarum Ph2 npu Temneparypa Ha
kynruupane 30£1°C u 37+£1°C.

®urypa 8. KucenunooOpasysaiia cnocoOHOCT Ha
L.plantarum Ph2 npu temnepatypa Ha
kynrusupatne 30+£1°C u 37£1°C.
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L.plantarum Ph3 - 30°C
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37°C
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®urypa 9. PasMHOXKHTEIHA CIOCOOHOCT Ha
L.plantarum Ph3 npu Temmeparypa Ha
kynrusupane 30+1°C u 37+1°C.

®urypa 10. Kucennnoobpa3sysaia ciocoOHOCT
Ha L.plantarum Ph3 npu tremneparypa Ha
kynruBupatne 30+1°C u 37+1°C.
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L.paraplantarum Ph5 L.paraplantarum Ph5
L.plantarum Ph5 - 30°C L.plantarum Ph5 - 37°C 30°C 37°C
®urypa 11. PazMHOXKHUTEIHA CIIOCOOHOCT HA ®urypa 12. KucenunooOpasyBaiia criocoOHOCT
L.plantarum Ph5 nipu Temmeparypa Ha Ha L.plantarum Ph5 npu temneparypa na
kynruBupane 30+1°C u 37+1°C. kynrusupane 30+£1°C u 37£1°C.

Pa3MHOXUTENHATA U KHCEINHOOOpa3yBaliaTa ClIoCOOHOCTH ca JJBE Ba)KHU XapaKTEPUCTUKU
3a 10100 Ha IAMOBE JIAKTOOAIMIIH 32 IPHIOXKEHHE B PA3TMIHNATE HAIIPABICHHUS HA XpAHUTEIHATA
HHILYCTPHSL.

4. 3AKJ/IIOYEHHUE

IMamoBere Lactiplantibacillus plantarum ce pa3BuBar emnakBo m00Ope mpu [BETe
temnepatypu Ha Kyntusupade 30+£1°C u 37+1°C, karo 3a 24 h KoHIEeHTpaIusITa Ha KH3HESCIIOCOOHH!
knetku npu Lactobacillus plantarum magxewspas 10™ cfu/ cm®. lo6parta pasmuoxurtennara u
KHCEIMHOOOpa3yBalara CrIocoOHOCT ca J00pa MpearocTaBka HpH CelIeKUUsATa Ha IaMOBe
JIAKTOOAIMIIN 32 MPUJIOKEHHE B MPOM3BOJICTBOTO Ha NMPOOMOTHYHHM TIpenapaTH WM B ChCTaBa Ha
3aKBaCKH 3a IIPOM3BOJICTBOTO HA PA3JIMYHU XPaHH.
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N3CJIIEJIBAHE HA EH3UMHATA AKTUBHOCT HA
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STUDY ON THE ENZYME ACTIVITY OF LACTIPLANTIBACILLUS
PLANTARUM PH2 ISOLATED FROM SPONTANEOUSLY FERMENTED
WHEAT FLOUR SOURDOUGH
Ivan Prasev!, Bogdan Goranov?,

Rositsa Denkova-Kostova?, Zapryana Denkova!

! Department of Microbiology, University of Food Technologies — Plovdiv
2 Department of Biochemistry and molecular biology,

University of Food Technologies — Plovdiv

Abstract: The enzymatic profile of Lactiplantibacillus plantarum Ph2 isolated from
spontaneously fermented wheat sourdough was investigated. Lactiplantibacillus plantarum Ph2 was
found to possess the enzymes alkaline phosphatase, lipase C 14, leucine arylamidase, valine
arylamidase, cysteine arylamidase, acid phosphatase, 3-galactosidase, a-glucosidase, B-glucosidase
and a-glucosaminidase. A study was conducted for the expression of amylolytic and proteolytic
activity of the selected strain Lactiplantibacillus plantarum Ph2. The strain was shown to exhibit
high amylolytic and proteolytic activity.

Keywords: Lactiplantibacillus plantarum, proteolytic activity, amylolytic activity

1. BBBEJEHHUE

MiteqHOKHCETUTEe OAKTEPHH CE M3IOJI3BAT C YCIIeX B XJICOHATa WHAYCTPHUS, KBICTO IOJ
(dopmaTa Ha CTapTepHH KYJITYPH OCHIICCTBABAT HE CaMO (hepMEHTAI[MOHHUS IPOIEC, HO U 4pe3
MeTabONUTUTE CH croMmaraT 3a (OpMHpaHE Ha BKYCOBO-apOMATHHUS KOMIUIEKC Ha TOTOBHUTE
u3nenus. JlokasaHo e, 4e TAXHUTE METaOONUTH IONPHHACAT 3a yIbJDKaBaHE Ha CPOKOBETE Ha
ChXpaHEHHE Ha XJi10a M XJICOHWTE MPOAYKTH, KAaKTO W 3a0aBsT Ipolieca Ha crapecHe Ha XJisiOa.
N3nomssanero Ha MKDB, kato craprepHu KyaTypu B xjebapckaTa MPOMHCICHOCT C€ CBBP3Ba C
THPCCHECTO HA MOAXOIAIIN MIAMOBE MHUKPOOPraHM3MHU, KOUTO MOraT aa C€ pa3BUBaT B 6paH_IHCHa
Maca, 1a GepMEHTHUPAT CBOOOJHUTE 3aXapy B TECTOTO W Upe3 METaOOIMTUTE CH JIa y4acTBaT BbB
(opMHUpaHETO HA IPUATEH BKYC W apOMaT Ha TOTOBHUTE MPOAyKTH. [lomoOHM KadecTBa MpUTEKaBaT
TOJsIMa YacT OT MJICYHOKHCEINTE OakTepHH. 3a OCHIICCTBABAHE HA [IEIEHACOYECHA MIICYHOKHCENa
(epMeHTanNs ce BHACIT CTAPTEPHH KYJITYypH OT MICYHOKHCETH OAKTEPHH.

KauectBoTO Ha X71510a 3aBUCH OT HSIKOJKO (pakTopa. BeTpeniHuTe napaMeTpu Ha OpamrHoTo,
KaTo BBIICXUAPATH, TIYTCH, MHUHEPATHH CICMCHTH, ChIbpP)KAHUC HA JIMIUIW M CHAOTCHHATa
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€H3MMHA aKTUBHOCT, ¥ OT ApyTa CTpaHa BBHIIHUTE IapaMeTPH, OTHACAIIN CE JI0 TEXHOJIOTHUTA 3a
IIPOM3BOJICTBO Ha XJIs10a, KaTO TEMIEPATypa, €TAH U CTETICH Ha ()epMEHTALs, BOJHA AKTUBHOCT,
PEIOKC-IOTEHIMANT M JOOABKH M BKJIIOYBAHE HA XPAHUTEIHHU WM PEOJIOTHIHN OAOOPUTEIH, KaTO
miteunn cseTaBku (Kenny et al., 2000), kouTO BIHSAAT BBPXY Ka4eCTBOTO Ha KpaWHUS IPOIYKT.
EdexTpT OT Tesm daxtopum Moxke Oa Obae MpsSK WM KOCBEH W IOBIHABA MHKpPOQIopaTta,
HE3aBHCUMO Jalli TS ce JIO0CTaBsi Moj (opMaTa Ha THProBCKa CTapTepHA KyilTypa WM 4pe3
TpaaMLMOHHUTE TPOLiecH ¢ yyacTreTo Ha kuceno tecto (Kenny et al., 2000).

B OuorexHOJOTMHTE Ha TECTEHUTE W3JCNUS CE PasrIeKAaT TPU M3TOUYHHMKA Ha CH3UMHU:
SHJOTeHHUTE €H3UMM Ha OpallHOTO; EH3UMH, CBBP3aHH C METaOOJNMTHATa AaKTHBHOCT Ha
JIOMUHUPAIIUTE MUKPOOPTaHU3MHU (IPOXKIU M MIICUHOKUCETH OAKTEpUM) M E€K30T€HHU EH3UMH,
KOWTO IIEJICHACOUEHO ce 100aBAT B ChCTaBa Ha TECTOTO.

WHnycTpuamHuTe WIN €K30T€HHM CH3MMH C€ W3MO0N3BAaT KAaTro E€CTECTBEHH H00aBKU
(Mutasaers, 1996). [ToracTosmmem ce H3M0I3BaT HOBU €H3UMHU, KOUTO IMAT HOBH H/FITH MTOI00PEHU
TeXHONOTHYHY ehekTH. TeHAEeHIMATA € [1a CE N3IO0I3BAT CIOKHH CMECH OT €H3UMH, KOUTO JIeHCTBAT
CHHEPIMYHO M MOTaT Jia yBeNW4aT MHIWBHAYaTHHSA €(PEeKT BBbPXY PasIMIHUTE KOMIIOHEHTH Ha
OpamrHOTO (Mutasaers, 1996). [lonoxxutenHuTe €PEKTH Ha €K30TCHHUTE EH3UMHU CE OTHACST TTIABHO
JI0 IPOMEHH B KOHCHCTEHIMATA, TBBPIOCTTA, CTApPEEHETO M apoMmara Ha H3MEYEHUTE H3IeNust
(Martinez-Anaya, 1996).

JloOaBsiHETO Ha KHCEJIO TECTO MOBJIMSBA HAa €(PEKTUBHOCTTA HAa €K30TCHHUTE €H3UMH II0
BpeMe Ha (epMeHTauus, nmopaay noHwkaBaHero Ha pH. EH3uMuTe Chino B3ammopaedcTBaT c
MeTaboJIMTHATa aKTUBHOCT Ha MIICYHOKHCENHTE OaKTepHu B ChCTaBa Ha KHUCEIIOTO TECTO, KAaTo
0cBOOOX/IaBAT HAJMYHHUTE XPAaHUTEIHH BEIIECTBA WM KaTto Moauduimpar aApyru ¢akTopu Ha
okonHara cpena (Martinez-Anaya and Devesa, 2000).

CenexnusaTta Ha Hal-TIoJIe3HaTa KOMOWHANNS OT MJICYHOKHCENH OaKTEPHH, aCOLUHMPAHU C
KHCEJIO TECTO, M €K30T€HHM CH3MMH € OT I'OJIIMO 3Hau€HHWE B ChbBPEMCHHATa OMOTEXHOJOTHS Ha
tecrenute m3aenms (Di Cagno et al., 2003).

benrpunara ¢paknus Ha NIIEHHYEHOTO W PHXEHOTO OpAITHO € OT pelaBallo 3HaueHue 3a
KayecTBOTO Ha xisg0a. [Iporeonmmszara mo BpeMe Ha (epMEHTALUsITa Ha KUCEIO TECTO € CPex
OCHOBHHTE SIBJICHHSI, KOUTO OKa3BaT BIMSHHE BBPXY Ka4eCTBOTO Ha XJisib ¢ Kuceno tecto (Ganzle
et al., 2008). MneunokucenuTe GaKTepHUH UIpasiT BTOPOCTEIIEHHA POJIS B XUAPOJIM3aTa Ha OeNThKa
(Wieser et al., 2008). IIpoTeonu3ara ocurypsiBa MpeKypcOpHU CheIMHEHUs 32 (OPMHPAHETO Ha
apoOMaTHH JIETJIMBH BEIIECTBA 10 BpeMe Ha N3MTHYaHe, KaKTO U CyOCTpaTh 3a MUKPOOHO IIPEBPHIIaHe
Ha aMMHOKHcenuHU B apomarHu npekypcopu (Thiele et al., 2002). BenTpuure Ha riyTeHa B
MIIEHUYHOTO OpaIIHO ONpeNesiT PEOJIOTHATa Ha TECTOTO, I'a303aAbpKaliaTa CHoCOOHOCT 1 00eMa
Ha xJysiba (Arendt et al., 2007). Lenu ce mosiyyaBaHeTo Ha MIYILTH C OTHOCUTETHO Marbk paszmep (1
WM 2 mm) B TECTEHUTE U3JEIHs, KaTO C€ MMa MPEIBH/I, Y€ TOJIEMHTE NIYIUIH I HEPAaBHOMEPHOTO
UM pasIpe/ieJieHUe B CpeIMHATa ca He>KeJlaTeHH.

[Iporeonuzarta u mo-HaTaThIIHATA AMUHOKHCEIMHHA TPaHCPOPMAIHS OT MIICYHOKHCEINTE
OaKkTepuM Ha KHCENMTE TecTa JONpPHHACS 32 TAXHATa KOHKYPEHTHOCIIOCOOHOCT (IPOAYKIMSA Ha
AT®, perenepupane Ha KO(aKTOPH W/WIN OTTOBOP Ha KHCEJIWHEH CTPeC) M BKYyCOBO-apOMaTHa
aktuBHOCT (Vermeulen et al., 2007). IToBedeTo MiedHOKHCENN OAKTEPHUH, ACOIIMUPAHN C KHCEIOTO
tecro, B yacTHocT Lactobacillus sanfranciscensis, He mpureskaBar ekcrpareiyiapHa MpoTeasHa
aKTUBHOCT ¥ MPEINOYNTAT IOEMAHeTO Ha NEeNTHAN BMECTO TpaHCopT Ha amuHOokucenuHu (Thiele
etal., 2002). ITspBuYHATA IPOTEOJIN3A CE OCHIIECTBSIBA OT €HJIOTEHHUTE EH3MMH Ha MMIIEHUIATA UITH
PBXKTa, KOUTO C€ akTUBUpAT OT HUCKU cToiHOocTh Ha pH. Ilo-HararpmHata Xuaponusa Ha
NEeNTUIUTE [0 aMHUHOKHCEINHH C€ OCBIIECTBABA OT BBTPEKIECTHYHNTE IENTHAA3H Ha
MJICYHOKHCENUTE OaKTepHH 110 MaM-crieliu(puueH HauuH - THUIIa ¥ KOJIMYECTBOTO Ha 0CBOOOICHNTE
aMHHOKHCENMHN 3aBUCAT oT (epmentupanms mam (Di Cagno et al., 2003). IIpu cpaBHsiBaHe
XMMHUYECKH IOJKHCICHUTE TeCTa MPOTEO0JIN3aTa, OChIIECTBIBAHA OT MIICUHOKUCEIUTE OaKTEpHH,
npeau3BUKBa oMekoTsBane Ha Tectoto (Di Cagno et al., 2003; Moroni et al., 2009).

YCcTaHOBEHO €, Y€ MPOTUYAHETO Ha MPOTEO0JIH3a B OTPAHMUYCHA CTEIECH M0 BPEME Ha BCHUKHU
(epMeHTaIMK Ha KHCENH TecTa MoJ00psBa BKyca Ha xysiba 6e3 HeONaronpusaTHH ePEeKTH BBPXY
koHcuctenmusta u ooema (Thiele et al., 2002). AMHHOKHUCETMHATE U MENITUANTE BIMSAAT HA BKyca
Ha (DEpMEHTHpAIUTE XpPaHH W Ca BaKHU MNPEKYypCOPH 3a BKYCOBHUTE JICTIMBU ChEIUHEHHS.
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AMUHOKHCETIMHHATE ca cyOcTpaTé 3a MHKpOOHM NPEBPBIAHNS WM Ce IPEBPBIIAT BbB BKYCOBO-
apoOMaTHH KOMIIOHEHTH II0 BpeMe Ha H3MHYaHe; CHOTBETHO, NPOTHYAHETO HA IIPOTEONH3a B
orpaHWYCHa CTETICH 10 BpeMe Ha (hepMeHTanuATa moaoopssa Bkyca Ha xisioa (Thiele et al., 2002).
ApomarhT Ha cpeiuHaTa Ha XJisi0a ce ompemens IVIABHO OT (PEpMEHTAIlMOHHM INPOXYKTH Ha
MHKPOOPIaHH3MHUTE, TOKaTO BKYCOBHTE H apOMATHH IPOIYKTH, OIyYESHH IIPH TEPMUYHH PEaKIHH,
JoMUHHpAT B Kopara Ha xuis10a (Kirchhoff and Schieberle, 2001).

IlenTa Ha HacTOAIIETO W3CIEABAHE € Jla CE ONpelelld EH3UMHHMAT npodun Ha
Lactiplantibacillus plantarum Ph2, u3oiupaH OT CMOHTaHHO (PEPMEHTHPANO KHCEIO TECTO OT
MIIEHWYHO OpamnHo.

2. MATEPHAJIA 1 METOJHN

MukpoopraHuzmMu
N3cnenpanusTa B HacTosIaTa paboTa ca nposeaenu ¢ Lactiplantibacillus plantarum Ph2,
M30JIUPaH OT CIIOHTAHHO (PEPMEHTHUPAIIO KHCEIIO TECTO OT MIICHHYHO OpaIlHo.

XpaHuTeJHU cpeau

a) MRS-éyavon (Scharlau) — 3a xynTusupane Ha JaKTOOAIITH.

0) MRS-acap — 3a omnpejensHe Ha KOHIIGHTpAIMsl HAa >KU3HECIIOCOOHM KIETKH Ha
JIAKTOOAIMIIN | 32 U30JIMPAaHE Ha YUCTH KYJITYpPH JIaKTOOAIMIIH.

6) msLAPTgI0 - azap (g/dm®). Cweras (g/dm®): nenton — 15; mpoxnes excrpakt — 10;
TpunTon — 10; pasteopumo mumectre — 10, Tween 80 — 1 cm3/dm?, arap-arap - 20. pH = 6.6 — 6.8.
Crepumusanus — 121°C 3a 20 MUHYTH. — 32 Onpejie/IsHe HATMYUETO HAa aMIJIOJIUTHYHA AKTUBHOCT.

2) Cmepunno obesmacineno maako ¢ mumpyema xucenunnocm 16-18°T. Creras (g/dmd):
obe3macieHo MiIIKo Ha mpax (Scharlau). Crepunmusanms - 15 muryTr npu 118°C. — 3a ompenensHe
HaJMYUETO Ha MPOTCONUTHYHA aKTUBHOCT.

MeTtoau

H3cienBaHe Ha mnpoduaa HAa eH3MMHA AKTHBHOCT — upe3 cuctemara APl ZYM
(BioMericux, France), criopei HHCTPYKLIMHTE Ha IPOM3BOAMTEIIS.

OnpeaensiHe Ha HATUYHMETO HA AMUJIOTUTHYHU eH3UMHU

Xpanutensa cpega msLAPTg10 ce pasnusa no 15 cm® B netpuesu 611012 1 BbB BCAKO OT
TSAX CIIell BTBBP/SIBAHE Ha CpefiaTa ce MpaBsT Mo 6 IMKH ¢ Tanonpobdusad. M3momsBar ce cBexu 24
4acoBH KyJITypH Ha ipoOuTe. HakamBar ce KynTypaTHITE TEYHOCTH Ha IMAMOBETE U CMECHUTE, KaTo
Ha BCsKa Ipo0a ce MpaBsIT [0 YSTHPH MMOBTOPCHUS. Pe3ynTaThT (qHaMeThphT Ha CTEPIUTHUTE 30HH
B mm) ce oTyuTa Ha 24 wiu 48 Jac.

OnpeaensiHe Ha HATUYHMETO HA NMPOTEOJIUTHYHU €H3UMU

K®M crepunna pastonena tBepaa LAPTgl0 ce no6aps cTtepuiHo 06e3MacieHo MISKO (o
10cm?® o6e3macneno misiko Ha Beeku 100 cm® crepunusupana XpaHUTeIHA CPeia) U CE Pa3ikBa 110
15 cm?® B meTpueBo 611010 M BBB BCAKO OT TAX Cle/l BTBBP/ABAHE HA CPEJaTa ce NPaBAT 110 6 AMKH
¢ TarmonpoOuBay. M3noa3Bar ce cBeKH KyJATYpH B eKCTIOHeHIaHa (a3a Ha pacTex (249acosn). 3a
BCEKH II[aM C€ TIPUTOTBAT 10 3 pooH:

KT = kyntypanHa TeuHOCT — 244acoBa KyJITypallHa CyCIIeH3Us Ha IlaMa

BCH = Ge3kieTp4Ha cynepHaTaHTa — MOJIydYaBa ce 4pe3 LEHTPOpYrupaHe Ha KyJITypaiHa
TEYHOCT U MOJIy4YeHaTa CylepHaTaHTa ce IPEXBBPJIs B HOBA ENIPYBETKA.

KCOP = kierpyHa cycneH3uss BbB (HU3HOJIOTMYEH pa3TBOp - IIOJydaBa ce upe3
LEeHTpOodyTupaHe Ha KyJITypajHa TEeYHOCT Ha IaMa M €JHOKPaTHO NPOMMBAHE Ha yTalkara C
(U3HOJIOTHYEH Pa3TBOP, MOCIEBAHO OT PECyCIIEHIMPaHe BbB (PM3HOJIOTHYEH Pa3TBOP /10 U3XOHUS
obem Ha pobaTa.

Bceska nmpo0a ce mpaBu B 10 YeTHUPH MMOBTOPEHUS, a PE3yNTaThT (IMaMEThPBT Ha CBETIUTE
30HHU OT XHIPOJIU3UPAHE HA Ka3erMHa B mm) ce oTunTa Ha 24 miu 48 Jac.

O0paboTka Ha pe3yJTaTUTe

JlaHHUTE OT TPUKPATHO IOBTOPEHHUTE EKCIEPUMEHTH ca OOpabdOTeHH C IOMOINTa Ha
nporpamuaute npoaykta MS Office Excel 2013 u Origin Pro 8.1, kxato ca wu3non3BaHH
CTaTUCTUYECKH (YHKIIMHU 32 OIpeJelITHE Ha CTaHJapTHOTO OTKJIOHEHHE M MaKCHMallHaTa Ipelika
Ha OIlCHKaTa 1pu HuBa Ha 3HaunMoct 0<0,05.
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3. PE3VYJITATU U OBCBHXIAHE

Uscnensan e emsumumsT npodmn va Lactiplantibacillus plantarum Ph2, msomupanu ot
CIIOHTaHHO (PepMEHTHPANIO KHCEJIO TECTO, C mMoMoInTa Ha KUT cuctemata APl ZYM (®wr. 1).

Lactiplantibacillus plantarum Ph2 mpurexaBa cleIHWTE CH3MMH: ankanHa ¢ocdarasa,
smnasa C 14, 1eBUMHOBa apuiiaMn/iasa, BAIMHOBA apUIaMU/1a3a, MCTEHHOBA apuilaMKiasa, Kuceia
docdaraza, B-ramakro3nnasa, o-rIOK03UIa3a, B-TIIFOKO3KUAA3a H 0-TJIFOKO3aMHHHA3A.

EH3HMHa aKTHBHOCT

®urypa 1. Enzumen npoduin Ha mwam Lactiplantibacillus plantarum Ph2
* eH3MMHAaTa aKTUBHOCT C€ ONpeelisi o IBeTHa ckaja oT 0 (JuIca Ha eH3MMHa aKTUBHOCT) 110 5
(MakcuMaHa eH3MMHA aKTHBHOCT)

H3caenBane Ha aMUI0IUTHYHATA akTHBHOCT Ha Lactiplantibacillus plantarum Ph2

TecToTo Ce XapakTepu3upa ¢ BUCOKO ChIbpPIKAHUE HA HUIIECTE, PA3rPaXKJaHeTO Ha KOETO
CTaBa OT aMHJIOIUTHYHN CH3UMH. BaXXHO € J1a ce 3HAST Bh3MOKHOCTHTE Ha JIAKTOOAIIIINTE [1a TO
pasrpaxmar. BsB BpB3Ka C TOBa € HW3CIEBAHO HATMYMETO HA AMWJIOJIWTHYHA AKTHBHOCT Ha
cenexonnpanust mam Lactiplantibacillus plantarum Ph2 mo metona va nudysus B arap (Taom. 1).

Tab6auua 1. AmwmnonuTuyna aktuBHocT Ha Lactiplantibacillus plantarum Ph2. dam=6mm.
KonnenTpaimsTa Ha nakrodamumure e 10*2 — 10! CFU/cm?

[lam AMMIOIUTHYHA aKTUBHOCT

Lactiplantibacillus plantarum Ph2 12,17+0,24

JlaHHWTE OT TNETKPATHO MOBTOPEHUTE ONMTH, OTpa3eHn Ha Ta6n. 1 mnoxassar, e
U3CIIENBAHUAT 1AM JIAKTOOALMIIM NPUTEKABA BUCOKA aMUIIOJIMTUYHA AKTUBHOCT.

H3caenBaHe Ha MPOTeOTMTHYHATA akTHBHOCT Ha mam Lactiplantibacillus plantarum
Ph2

BenTsimTe Ha TECTOTO B TOJISIMA CTEIEH ONPEAENIAT CTPYKTYPHO-MEXaHMYHUTE CBOMCTBA Ha
xis10a. BB BpB3Ka C TOBa € M3CIIEABAHO HAIMYMETO HA MPOTEOJUTHYHA aKTUBHOCT Ha IIAM
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Lactiplantibacillus plantarum Ph2 no metona Ha audys3us B arap.
[TapasenTHO ce ompenens MPOTEOTMTUIHATA aKTHBHOCT Ha KynTypamHata TedHocT (KT),

oeskneTpuHaTa cynepHartanta (BCH) m kierpuHaTa CycrieH3Wss BBB (DU3HOJOTHYEH pPa3TBOP
(KC®P) (Taba. 2).

Taomuma 2. [Iporeonutnuna aktuBHocT Ha Lactiplantibacillus plantarum Ph2. due=6mm. KT
(xynrypannata Teunoct); bCH (6e3knerpunara cynepHaranra) 1 KCOP (knerpuHaTa cycrneH3us

BBB (uU3HOJIOrMYEH pasTeop). KonuenTpanusra Ha naktobanmaure ¢ 1012 — 10 CFU/cm®
[1{am [IpOTEONMMTHYHA AKTMBHOCT
KT 23,17+0,24
Lactiplantibacillus plantarum Ph2 BCH 15,33+0,47
KCOP 24,50+0,41

Lactiplantibacillus plantarum Ph2 ce xapaktepu3supa ¢ BUCOKA MPOTCONUTHYHA aKTHBHOCT
(Tabm. 2).

[Mony4yeHuTe NaHHU 32 JUAMETPUTE HAa XUIPOJIM3HUTE 30HH Ha KYJITYPalTHHTE TEYHOCTH
(KT), 6esxnervunute cymnepHatantd (BCH) m Ha KIeTbYHHTE CYCIEH3WH BBB (DH3HOJIOTHYCH
pastBop (KC®P) mokasBat, ye HabMOAaBaHaTa MPOTEOIHM3a C€ ABJDKH, KAKTO Ha IPOAYLHPAHETO
Ha MHAYLIUPYEMHU IPOTCOTUTHYHN CH3UMH OT KJICTKHTE Ha [I[aMa, TaKa M Ha KHCEIMHHA XUIPOJIH3a,
pe3ynTaT OT MPOAYLMPAaHHUTE OT LIAMOBETE MJICYHA, OLETHA M APYTH OPTaHMYHU KHCEIHHH.

4. 3AKJIIIOYEHHUE

Lactiplantibacillus plantarum Ph2 mpurexaBa crneqHuTe eH3UMHU: ankanHa (ocdarasa,
nmunasza C 14, neBuMHOBa apuiiaMyia3a, BaTMHOBA apuiaMuas3a, IMCTEMHOBA apuilaMuiasa, Kucea
docdarasa, B-ragakTo3naasa, o-TJIOK03KM1a3a, B-IIII0KO3KIa3a U o-TIII0Ko3aMuHKua3a. OCBEH TOBa,
M3CIIEIBAHMAT 1AM JIAaKTOOALMIIA NPUTEXKaBa BHUCOKA AMHJIOIMTHYHA AaKTHBHOCT M BHCOKA
MMPOTCOJIMTUYIHA AKTUBHOCT, KOATO C€ ABJDKM KAaKTO Ha HOPOAYHHUPAHCTO Ha HWHAYHHUPYEMU
MPOTEOJUTHYHA €H3UMH OT KJIETKHTE Ha Il[amMa, Taka M Ha KHUCEIMHHA XUAPOJIN3a, PE3yaTaT OT
MPOYIUPAHUTE OT [IAMOBETE MJICYHA, OI[ETHA U JAPYT'U OPTaHUYHU KUCENUHH. boratusit eH3uMeH
anapar Ha 1ama e 00pa npe/nocTaBKa 3a BKIIOYBAHETO MY B ChCTaBa HA 3aKBACKH 32 KHUCEJIO TECTO
3a pa3ju4HU BUAOBE XJISIO.
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Abstract: Fermented probiotic cereal drinks were obtained from oat and chickpea flours, by
means of targeted fermentation with the probiotic strain Lactiplantibacillus plantarum 13/20 and
the selected yeast strain Saccharomyces cerevisiae 25-G.The physicochemical properties of the
beverages obtained from oat and chickpea flour were determined. Single-strain controlled
fermentation processes with Lactiplantibacillus plantarum 13/20 and Saccharomyces cerevisiae 25-
G at a temperature of 15°C was carried out. The probiotic drinks were obtained by mixing the
fermented media in a ratio of 1:1 or 1:0.6, with the subsequent addition of sugar. An organoleptic
evaluation of the prepared fermented beverages was carried out. The changes in the acidity, the
number of active cells of yeast and lactobacilli during storage at a temperature of 4+2°C was
monitored. The resulting fermented beverages with Lactiplantibacillus plantarum 13/20 and
Saccharomyces cerevisiae 25-G carry high concentration of viable lactobacilli cells. The addition
of sugar to the mash after the fermentation extends the shelf life of the fermented drinks by 4 times.
The resulting fermented drinks from oat flour and chickpea flour carry a significant amount of viable
cells of the probiotic Lactiplantibacillus plantarum strain along with all the useful ingredients from
the flour mass, which turns them into probiotic functional foods.

Keywords: cereal beverages, Lactiplantibacillus plantarum, fermentation process

1. BBBEJEHHE

HpO6I/IOTI/I‘IHI/IT€ XpaHu ca Haﬁ-6’bp30 pa3BuBallaTa ce obnact Ha IMpOU3BOACTBO Ha
¢yHxkunoHamHH XpaHd. [IpoOMOTHYHHMTE KyJITypH Ce BHACAT B PAa3iMYHU BUIOBE XPaHUTEIHH
MaTpulH, BKIIFOUATCIIHO MJICYHU IPOAYKTH, MECO, HAITUTKHU, 3bPHCHU XpaHH!, 3CJTICHYYIINU U IIJIOT0BE
(Molin et al., 2001; Dornblaser et al., 2007; Panghal et al., 2018). ®epMeHTUpaId HAIUTKH Ha
OCHOBaTa Ha IapeBHIlA, MIICHWIA W IPYTH 3bPHEHU KYJITYpH, MOTaT Ja ChIbpKaT B cebe cu
npobuoTHyHu mamose karo: L. plantarum, L. fermentum, L. acidophilus u L. reuteri (Misra et al.,
2019). Te oka3Bat MOJI30TBOPHO BIMSHUE BHPXY OPraHMU3Ma IPH JICUCHUE HA THAPHs, CHHAPOM Ha
pa3aApasHCHUTE 4Y€pBa W BBINAJIUTCIHO 3a00JIsIBaHE Ha qyepBara, 0o0jeKUyaBaT CHUMIITOMHUTE Ha
HCIOHOCUMOCT KbM JIAKTO34, HaMasIBaT XOJICCTEpOJia B KpPbBBTA. OcBeH TOBa MposABsABaAT
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AHTHKAHIIEPOTEHHN CBOWCTBA M OCBHIICCTBABAT CHHTE3 HA BUTAMHUHH W TOBHINABAT MMYHHTETA
(Kerry et al., 2018). ®epmeHTanUATa Ha 3bPHEHUTE KYIATYpH OT NPOOMOTHUYHHM IAMOBE Ha
JaKTOOAIMIINTE, TH MPEBPBIIA BbB (QYHKIIMOHAJIECH MPOIYKT, MOJE3EH 3a YOBEIIKOTO 31IpaBe, W
MOPaJId HATMYKETO HA BUTAMHHHU OT B-KoMIIIeKca, HUCKOTO KOJINYECTBO HECMUJIAEMHTE 3aXapy U
BHCOKOTO ChABbpkanue Ha nu3uH (Salovaara et al., 2011).

IlenTa HA HACTOSIIUTE U3CIIEABAHKS € IIPUTOTBSHE M OXapaKTepU3upaHe Ha HYHKIMOHATIHH
(epMEHTHPAIIN HAIUTKY OT OBECEHO OPAIIHO U OPAlIHO OT HAXYT Ype3 lielieHacoueHa (pepMeHTAIHS
¢ mpobuotuyeH mam Lactiplantibacillus plantarum u 3axapomureTHu qpoxIm.

2. MATEPHUAJIM U METOHU

Muxpoopraausmu
B paborara ca uznonssanu mamose Lactiplantibacillus plantarum 13/20 u Saccharomyces
cerevisiae 25-G.

IHonyyaBaHe Ha HANIUTKA OT OBEeCeHO OpalIHO M OpPalIHO OT HAXYT B JadopaTopHH
ycJ10BHs

100 g 6pamno ce cmecsat ¢ 1 dm® Boza u ce kunar 20 min npu HeNpPeKbCHATO Pa3ObPKBAHE.
Cnen toBa ce no6asar 0,64 kg Bona u ce monyuyasa passapena kama ¢ odoem 1,3 dm®. Kamara ce
Hpelesk/a Ipe3 CUTO ¢ ToleMUHa Ha oTBopute 1,6 mm. 50 cm® oT fBaTa BUAa Kallla ce HHOKYIIHpa
¢ enqunny K mamose Lactiplantibacillus plantarum 13/20 B konugectso ot 0,8 % u Saccharomyces
cerevisiae 25-G B kommuectBo 1%. Depmentarmara npotuda 3a 72 h mpu 15°C B xmaauincH
tepmocTat PolEco Aparatura, [Tomma. Ta3u Temneparypa e moaxojsiia 3a pa3BUTHE U Ha J(BaTa
BU/Ia MUKPOOPIaHWU3MH M IIPH HEs C€ CHHTE3Mpa BHCOKO KOJIMYECTBO apOMATHYHU BTOPHYHHU
Mmerabonutu. IlomydeHnTe HAUTKH CE€ CMECBAT B OMNPENENECHO CHOTHOIICHWE W KbM YacT OT
BapHaHTUTE ce 100aBs 3axap B kommdecTso 10 g/dm® (1% (w/v)), NpaBu ce CeH30pHa OLIEHKA H Ce
ChXpaHABaT B XJaJAUIHUK Ipu Temneparypa 4-6°C B npoabkeHue Ha 20 THU.

Onpenensine 6posi HA )KU3HECTIOCOOHUTE MUKPOOPTraHU3MH

[TpuroTBAT ce MOAXOAAIIH AECETOKPATHHU pa3pekIaHus BbB (PHU3HNOJIOTHYCH pa3TBOp. OT TAX
CC IpaBu MOBBPXHOCTCH WA I[’I)J'I60‘II/IHCH TIOCEB BHPXY WM B CbOTBETHATA TBHPAa XpaHUTCIHA
cpena. VIHOKy/nMpaHUTE HETPUTA W CNMPYBETKH Ce KYJITHBHPAT 3 ACHOHOLIMS NPH ONTHMAJHA
TeMIIepaTypa 3a pa3BUTHE JI0 I10SBATA HA SAMHUYHH KOJOHHUH.

Omnpenensine HA CYX0 BelllECTBO

3 g oT m3cienBaHaTta npoba ce MOCTaBsAT B KamepaTa Ha BiaromepHaTta BesHa KERN DAB
100-3, I'epmanust. Be3nata e ¢ aBTOMaTHYHA IMpoOrpamMa U CYIICHETO MPOIBKABA 10 MMOCTOSIHHO
TerJIo Ha mpobara.

OnpenensiHe HAa TATPYeMU KHCETHHI

TutpyeMy KUCENMHU Ha MOJyYeHUTE HAMUTKY ca onpeenenu 1o (Ashurts, 2016). 10 cm?
OT HM3CJIeIBaHATa HAITUTKA CE Pa3pekaaT ¢ AeCTHIIMpaHa Boaa U ce TutpyBar pH-merpuuno ¢ 0,1n
p-p Ha NaOH 1o pH 8. Cnen ToBa ce mocTposiBa THTpyBaJHaTa KpuBa B KopawHaTtu pH-00em
u3pasxoasana NaOH, ompenesst ce eKBUBAJIICHTHUAT Iy HKT U OT TaM THTPyeMara KUCEITUHHOCT.

MeTtona 3a onpenessiHe HA PeIyIHPALIH 3aXapH ¢ 3,5-THHATPOCATHINIOBA KNCEJTNHA

KoM 7,5 g oT HanmTKarta ce npubasat 30 cm® 50 mM-per Tris-HCI 6ydep ¢ pH 8,8. Cmecta
ce XOMOTeHH3Mpa MHOTo noOpe u ce ocraBs npu 4°C 3a 1 vac, karo Ha Bceku 15 MuHYTH ce
pa3obpkBa nodpe. Cnensa neHTpodyrupane Ha npodara mpu 12 000 g 3a 20 munyTH. [ToxydeHUST
eKCTpakT (CylepHaTaHTaTa) ce€ M3IMOJ3Ba 332 ONPEASIISTHETO Ha PeayNUpaIIy 3aXxapu M0 MeTo/aa ¢
3,5-muanTpocanuuuiosa kucenuna (Dimitrellou et al., 2021]).

MerToj 32 opraHoJieNTHYHA OL[EHKA - METOJI HA OCHOBHHUTe Xapaktepucruku (Analytica
— European Brewery Convention, 2005)

O0padoTKa Ha pe3yJTaTUTe
JlaHHUTE OT TPHUKPATHO IOBTOPEHHTE EKCIEPHUMEHTH ca O0OpabOTEeHH C IIOMOINTA Ha
nporpamuute npoayktu MS Office Excel 2010, Origin Pro 8.1 u Table Curve 2D, xarto ca

23



W3IMOJI3BaHN  CTATHCTUYECKH (YHKIIMH 3a ONpENesIHE Ha CTaHAapTHOTO OTKJIOHEHUE |
MaKCHMaliHaTa IPeIIKa Ha OIeHKaTa Mpy HuBa Ha 3Haunmoct a.<0,05.

3. PE3VYJITATU U OBCBHXIAHE

IMonyyaBaHe HAa 3bPHEHH HANUTKH ¢ MUKPOOHHM 3aKBACKH OT OBECEHO OpallHO U
OpaunIHo OT HAXYT, MPOCJIeAIBAHE HA MPOMSIHATA B TAX B MPOIECA HA ChbXPaHeHHe

[lpuroTBeHn ca HaNUTKHA OT OBECEHO OpallHO M OpaliHO OT HAaXyT 4Ype3 LelieHaco4yeHa
¢depmenTanusi, cbe Saccharomyces cerevisiae 25-G u mnpoGuotnuen mam Lactiplantibacillus
plantarum 13/20 npu temmeparypa 15°C (¢ moHOkyaTypu). OrmpeneiaeHd ca TUTpyema
KHCEIIMHHOCT, PeAylUpalIly 3axapH ¥ CyXO BEIIECTBO, B CTapTa Ha Ipolieca W ciel 72-4acoBa
depmenranus ipu 15°C (Tabu. 1 u Tabm. 2).

Ta6auua 1. Cyxo BemiecTBo, TUTPyeMa KHCEIHHHOCT U PEIyLMPALIN 3aXapy Ha ONUTHUTE
BapMaHTH OT pa3iWYHWTE BUAOBe OpammHa mpemd u cien depmentarus ¢ Lactiplantibacillus
lantarum 13/20 npu Temneparypa Ha dbepmenTanust 15°C

[Ipobu ¢ MIeyHOKHCENH Cyxo BemecTBo, | TuTpyema KucenuHHOCT, g | Penymupamu 3axapu,
Oaxtepun MacoB % mieyHa kucennHa/100g MacoB %

0 gac oBec 3,06 0,015 0,15

72-pu yac oBec 3,03 0,022 0,13

0 gyac HaxyT 6,85 0,015 0,20

72-pu yac HaxyT 6,83 0,025 0,13

Ta6auma 2. Cyxo BElIeCTBO, TUTPYEMa KUCEIUHHOCT U PELYIMPAlId 3aXapy Ha ONUTHUTE
BapUaHTH OT pa3IMYHUTE BUIOBE OpalliHa peau u ciel pepmenranus ¢ Saccharomyces cerevisiae
25-G npu Temneparypa Ha ¢pepmenranusi 15°C

Cyxo0 BelecTBo, Turpyema KUCEIMHHOCT, J Penynupamu 3axapu,
Tpodu ¢ xporicn MacoB % miteyna kucenuHa/100g MacoB %
0 gac oBec 2,72 0,007 0,19
72-pu gac oBec 2,57 0,005 0,14
0 gac HaxyT 6,81 0,007 0,25
72-pu gac HaxyT 6,80 0,005 0,12

KoHiieHTpanusara Ha CyXO BEIIECTBO BbB BAapPHAHTUTE C IeJieHACOYCHA (epMeHTAus,
HaMaJsBa CIPSIMO M3XOJHATa KOHIEHTpAIMs Ha CyXo BemiecTBO B Kamara (Tabm. 1, u Ta6m. 2).
Tosa namasenue e mexxay 0,98 % u 0,76 % npu Bapuantute ¢ Lactiplantibacillus plantarum 13/20
u Temreparypa Ha ¢epmenranus 15°C, a npu Bapuantute ¢ Saccharomyces cerevisiae 25-G e
Mexay 5,5 % u 0,16 %. [ToHmkaBaHETO Ha CyXOTO BEIIECTBO € PE3yJITaT OT TpaHCHOPMHUPAHETO Ha
4acT OT BEIIECTBATA B JICTJIMBU KOMIIOHCHTHU OT MUKPOOPIraHU3MHUTE IO BpEME Ha (bepMeHTaHI/IﬂTa.

YcraHoBeHaTa TUTpyeMa KHCEIMHHOCT Ha OTJEHUTE BaAPHAaHTH T0Ka3Ba, 4e 10 BpeMe Ha
nenenacovyeHara gepmentanus npu 15°C He ce HATPYNBAT 3HAYMTENHH KOJMYECTBA TUTPYEMH
KUCENMHU (Te ca ChbU3MEPUMH C Te3d Ha Kamiata). TUTpyeMaTra KHUCEIMHHOCT NPU BapHAHTUTE
HAITUTKH, MOJy4YeHH cbe S. cerevisiae 25-G e no-Hucka, B cpaBHeHue ¢ Te3u ¢ Lactiplantibacillus
plantarum 13/20.

Hab6moaBa ce HamalieHHWe Ha peaylUpally 3axapd B MPOOHTE, MOJyYEHH B pe3yaTaT Ha
MJICYHOKHCENaTa U alkoxoiHara ¢pepmentanus npu 15°C, kaTo TO € MOo-ChIIECTBEHO BapHaHTa C
osec u S.cerevisiae 25-G.

B kpas Ha ¢epMeHTaLUsITA € IPOBEJCHA OPraHOJCNTHYHA OLIEHKA Ha MOJyYeHHUTE MpoOH.
KaTo 15510 BapuaHTUTe C OBECEHO OpAIHO C€a MO-MPEANOYUTAHN Hpe] HAMUTKUTE C OpaiiHo OT
HaxyT Oe3 3HaueHHe OT Buja Ha epMeHTanusaTa. Thil KATO B ApOMAaTHYHO OTHOLICHUE HOTYyYCHUTE
B pe3yJiTar Ha JBeTe (PepMEeHTAlMU HAITUTKY Ca Pa3jiniHy, C el o100psiBaHe Ha apoMara UM, Te
ca cmecenu B chotHomenue 1:1 m 1:0,6 makrobammmu kbM apoxaud. C men mojoOpsBaHe Ha
CJIAJI0CTTA HA MOJYYEHHUTE HATIUTKU KbM TsX ¢ Jo0aBeH 1% 3axap.

[Mpocneneno e u3MeHeHNETO Ha OpOsl KUZHECIIOCOOHN KJIETKHU (JaKTOOALMIN M IPOKAN),
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TUTpyeMa KHCENMHHOCT U PH Ha ¢epMeHTHpaInTe HAIWUTKH, B YCIOBHATA HA ChXpPaHEHHUE IPH
temrnepatypa 4+2°C B npoabsmkenue Ha 20 1HU U pe3ynratuTe ca oTpaseHu Ha ¢wur. 1 o 3.

[Moyyenure pe3yiTaTd 3a HAIMTKHUTE OT OBECEHO OpamHo, oTpaseHH Ha Pwur.l couar, de
npobuotnunust mwam Lactiplantibacillus plantarum 13/20 sanassa Bucok 6poif kietku — naj 2.10%
cfu/cm®. TIpes mbpBuTE AeceT AHU OT ChXPAHEHUETO IIpH TeMIepaTypa 4+2°C, 6posT Ha KIeTKUTe
crna6o Hamansiea ¢ 0,04 log N. TTo oTHoLIeHHE OpOs HA APOKAUTE, HEMOCPEACTBEHO CIIC]] CMECBAHE
Toii joctura o 1.102 cfu/cm?, cnent xoeto no 5-51 nen 6post kietku ce peaymmpar ¢ 2,0 log N (¢pur.
2). B kpas Ha ChXpaHEHHETO HAaIMTKaTa, MOJNydeHa B CHOTHOIICHHE Ha cMecBaHe 1:1, chabpika
MoBeYe JIAKTOOAMIH 1 Apoxad. ChIIEBPEMEHHO THTpyeMaTa KUCEIHHHOCT MBbK ¢ MO-HHCKa MpH
Ta3W HamuTKa B Kpas Ha cbxpanenuero (Pur. 3). Moxe ma ce 00001y, Ye JTaKTOOALUIUTE U
JOPOXIHUTE 3alla3BaT 3HAYMMO KOJHMYECTBO AKTUBHH KIIETKH, C KOETO OTrOBapAT Ha CIHO OT
M3UCKBAHMSTA 33 IPOOHOTHYHY QYHKIHOHANHK Xpauu (Pur. 1 u Dwur. 2).

Crnex mpoBeieH OpPraHONCNTHYCH aHANW3 Ha HANWTKUTE, € YCTAHOBEHO, Ye Haii-
MpeIIoYNTala OT TSX € HalmnuTKaTa cbe choTHOmmenue 1:1 Ha Lactiplantibacillus plantarum 13/20 :
Saccharomyces cerevisiae 25-G, ¢ mo6aska Ha 1% 3axap.

mOpec1:1 ®Osec1:0,6 ®Opecl:1 ®Osecl:0,6

1 5 10 15 20 1 5 10 15 20

BpeMe Ha CbXpaHeHHe, THH Bpeme Ha cbXpaHeHHe, THH
®urypa 1. V3meHeHne Ha Opos KIETKH Ha ®@urypa 2. VI3MeHeHne Ha Opos KIETKH Ha
Lactiplantibacillus plantarum 13/20 B Saccharomyces cerevisiae 25-G B HAITUTKU OT
HAIUTKHA OT OBECEHO OpaIHO MMPU XJIaAUIHO  OBECEHO OpallHO MPH XJIaAUIHO ChXpaHEHHE.
CBhXpaHEHHE.
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®urypa 3. I3mMeHeHne Ha TUTpyeMaTa
KHCEJIMHHOCT Ha HAITUTKH OT OpaIrHo OT OBEC
MIPH XJaJIUITHO ChbXpPaHEeHHeE.

OnuTHHUTE JaHHM 32 HAMUTKUTE OT OpaIlHO OT HaxyT ca orpazeHu Ha dur. 4 no dur. 6 u
HEJBYCMUCJIEHO cOYaT, 4e HAaIIUTKAaTa, II0Jly4He B ChOTHOIIEHHE Ha cMecBaHe 1:1 chabpika BUCOKa
KOHIIEHTpalus Ha npobuoTnuHus mam Lactiplantibacillus plantarum 13/20, kosro e Hax 2.10%?
cfu/cm? (®ur. 4). Ha 20-Tu nieH oT chxpaHeHueTo, Ipu TeMnepatypa 4+2°C, GposT KIETKH c1abo
namamsiea ¢ 0,04 log N. B Ta3u HanuTka OpOSAT HAa APOXKIHMTE, HEMOCPESACTBEHO CIIC CMECBAaHE,
noctura 1o 1.10%2 cfu/cm?®, cien koeto xusHecniocoOuuTe KieTku ce pexyuupar ¢ 2,2 log N. B
HANUTKTa, MOJy4eHa MpH ChoTHOoUIeHHe Ha cMecBaHe 1:0,6 chabpkaHHETO Ha JAaKTOOALWIN U
OPOXIHM € IO-HUCKO B Kpas Ha CHXPAHEHHETO, HO KaTo IUI0 TUTpyeMara KHCEIMHHOCT €
CBIIOCTaBMMAa C HAIWTKaTa, TOJyYeHa NIpH ChOTHOIIeHHMe Ha cmecBaHe 1:1. Cmex mposenen
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OpraHOJICNITHYEH aHAIN3 HA HAIHWTKUTE, € YCTaHOBEHO, 4Ye Hail-peArnovYuTaHa OT TIX € ChIIO
nHanuTKata cbe cwotHomenwe 1:1 ma Lactiplantibacillus plantarum 13/20:Saccharomyces
cerevisiae 25-G, ¢ no6aska Ha 1% 3axap. JIo Kpas Ha ChbXPaHCHHETO JAKTOOAIMIINTE U IPOKIUTE
3ama3Bar 3HaYMMO KOJIMYECTBO aKTHBHU KJIETKH, C KOETO OTIOBAPST HA €JHO OT U3UCKBAHUITA 32
npoOroTHYHN QyHKIMOHATHA XpaHu (Dur. 4 u Our. 5).

®Haxyt 1:1 ®Haxyr 1:0,6 ®Haxyt 1:1 ®Haxyr 1:0,6

1 5 10 15 20
BpeMe Ha CbXpaHeHHe, THH Bpeme Ha CbXpaHeHHe, THI
®durypa 4. izameHenue Ha Opost KIIETKH Ha ®urypa 5. VI3ameHeHne Ha Opost KIIETKH Ha
Lactiplantibacillus plantarum 13/20 B natutku  Saccharomyces cerevisiae 25-G B HATUTKH OT
OT OpaIllHO OT HaXyT IPHU XJIAJHUITHO OpalIHo OT HaXyT MPH XJIaIMITHO ChXpaHEHHUE.
CbXpaHEHHE.

~4—HaxyT 1:1 ¢ 1% 3axapo3a ~i—HaxyT 1:0,6 c 1% 3axapo3a

0 5 10 15 20
Bpeme Ha CbXpaHeHHe, THH

®urypa 6. IzmeHeHne Ha TUTpyeMaTa
KHCEJIMHHOCT Ha HAIIUTKU OT OpaIIHo OT HaxyT
IIPH XJIAJUITHO ChXPaHEHUE.

4. 3AK/IIOYEHHUE

IMonyyenu ca depMeHTHpATM HAMUTKH OT OpallHoO OT oBec M Haxyt ¢ Lactiplantibacillus
plantarum 13/20 u Saccharomyces cerevisiae 25-G. OBechT 1 HaxyThT Ca MOJXOJSIIIA Cpea 3a
pasMHOxaBaHe U pazButue Ha Lactiplantibacillus plantarum 13/20 u na Saccharomyces cerevisiae
25-G u 3a moiy4aBaHeTO Ha He-MJICYHH (YHKIMOHAJIHM HAMUTKH. [lodydyeHUTE HANUTKH ca C
BHCOKa KOHLICHTPALHUsI OT )KU3HECTIOCOOHH KJICTKH HA JIAKTOOAMITH, TOpH U ciiel 20 AHU XJIaJUITHO
cpXpaHeHwe npu Temmepatypa 4-6°C, KoeTo € eAHO OT HalW-BaXHHUTE W3UCKBAHHUS 32
NPOOHOTHYHUTE XPaHH, 32 @ MOTaT Ja OKa3BaT IOJ30TBOPHO BIMSIHHE BBPXY 3/PaBOCIOBHOTO
CBCTOSIHHE Ha XOpaTa. [IaHeTbT OT JeryCcTaTopH MPEoYeTe BAPUAHTUTE ¢ OPAIIHO OT OBEC IPej
TOBA OT HaxXyT 0e3 3HAYCHHE OT CHOTHOIICHUETO Ha CMECBAHE.
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Abstract: The study explores the modification of the cytostatic activity of the anticancer
drug doxorubicin through high-energy electron irradiation. Doxorubicin solutions in physiological
saline were irradiated with electrons at various doses (4 to 80 kGy) and analyzed for changes in their
optical properties and cytotoxic effects on Lewis lung carcinoma (LLC) cells. The irradiation
induced significant alterations in the absorption spectra in both the visible and infrared regions,
suggesting structural changes in the drug molecules. Furthermore, the cytotoxic and cytostatic
effects of irradiated doxorubicin solutions were significantly enhanced, particularly at lower drug
concentrations, reducing the viability of LLC cells more effectively than non-irradiated solutions.
These findings demonstrate the potential of high-energy electron irradiation as a method for
improving the therapeutic properties of anticancer drugs, offering a novel approach to cancer
treatment.

Keywords: chemotherapy, irradiation, absorption spectra, survival curve

1. INTRODUCTION

Experience in the use of antitumor chemotherapy has shown its limited capabilities and low
efficiency in the treatment of locally advanced and disseminated forms of malignant tumors. In this
regard, the identification of new biologically active substances, the study of their physicochemical
and therapeutic properties and the development of effective and low-toxic anticancer drugs based
on them is one of the most urgent tasks of modern pharmacology and practical oncology. It should
be noted that the modification of drug molecules by nanoscale particles is of great theoretical and
practical importance, as it provides the possibility of obtaining biocompatibility with body cells and
specific interaction with living tissues. Previous studies have shown [1, 2] the prospects of a new
non-destructive method of modifying both the physical and therapeutic properties of some
anticancer drugs without changing their chemical composition.

The aim of the work is to study the effect of high-energy electron irradiation of a
physiological solution on its optical characteristics and its cytotoxic activity against tumor cells to
assess the possibilities of the basic technology for modifying existing antitumor drugs.

2. SAMPLES AND EXPERIMENTAL METHODS

The study was performed using the antitumor drug doxorubicin (Sigma, USA) and
(Pharmacia Italia SpA, Italy). As a solvent, physiological saline (PS) for infusion was used (sodium
chloride, 9 mg/ml in hermetically sealed 200 ml polyethylene vials, Novopharm-Biosynthesis LLC,
Ukraine). Solutions of doxorubicin were prepared using doxorubicin powder and PS, bringing the
concentration of the active drug to 5 mg/ml.

The physiological solution was irradiated with electrons with an energy of 2.0 MeV using a
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linear accelerator ILU-6. The dose of absorbed radiation (1) ranged from 4 to 80 kGy. Solutions of
doxorubicin (adriblastin) were prepared using the powder of Actavic (Italy), SPA and saline,
bringing the concentration of the active drug to 5 mg/ml.

The conformational changes of doxorubicin molecules in irradiated saline were analyzed by
changes in their vibrational spectra, which were recorded using an FTIR spectrometer (Bruker IFS
66, Germany) and a Shimadzu UV-260 diffuse-emission spectrophotometer. The accuracy of the
wavenumber determination was 0.2 cm?, and the transmittance determination was 0.1%. The IR
spectra were processed using the OPUS 5.5 program.

The GAUSSIAN program was used in the quantum chemical studies to calculate the
vibrational frequencies of the doxorubicin molecule in vacuum and water. The analysis was carried
out within the framework of the DFT B3LYP density functional model, using the 6-31g valence-
split basis set, which is a linear combination of Gaussian-type atomic functions.

3. EXPERIMENTAL RESULTS AND THEIR DISCUSSION

The results of measurements in the visible and IR spectral regions are illustrated in the graphs
presented in Fig. 1 and Fig. 2, respectively. The time between irradiation of the samples and
recording of their vibrational spectra did not exceed 14-23 days. The measurements showed that the
absorption of the samples in this case was constant. The results of the measurements in the visible
spectral region are illustrated in Fig. 1, which shows the spectral dependences of the absorption of
doxorubicin molecules in unirradiated and irradiated (80 kGy) PS.
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Figure 1. Absorption spectra of samples as a function of light wavelength A in the visible region of
a doxorubicin solution dissolved in unirradiated PS (curve 1) and preirradiated PS (curve 2).

Table 1. Dose dependence of the maximum position in the optical absorption spectra taken
immediately after solvent irradiation and preparation of solutions with doxorubicin

DOX+NaCl, 193,23 | 225,86 |256,95 |280,64 |393,33 |[486,37 |530,18 |545,21
0 kGy, A (nm)
DOX+NaCl, 192,50 | 235,11 |255,24 [291,69 |401,87 |489,76 |529,81 |535,42
80 kGy, A (nm)

The absorbance spectrum of the solution obtained without pre-irradiation was analyzed by
representing it as a composition of Gaussian functions. The graph of the sum of these Gaussian
functions conveys all the characteristic features of the experimentally determined spectrum
(Pearson's pairwise correlation coefficient between them is 0.98). The absorption of radiation in
these regions is associated with the excitation of electrons of the s-, p-, and n-orbitals of the ground
state and the transition of molecules to the excited state. Therefore, by studying the shift in the
positions of the maxima and the change in intensity in this region, it is possible to draw conclusions
about changes in the optical properties of the doxorubicin molecule. The dependence of the positions

29



of the local maxima of the sectors on the absorbed dose in the optical absorption spectra taken
immediately after irradiation of the solvent and preparation of solutions with doxorubicin is given
in Table 1.

The absorption spectra in the infrared range also show a significant dependence on the
absorbed dose. As can be seen from Fig. 1, these spectra are characterized by a significant non-
monotonic dependence of the spectral configuration (the ratio of the amplitudes of high-frequency
and low-frequency maxima) on the absorbed dose. This behavior may be due to coagulation
(clustering) of the babstones, which can be realized at high values of the babstone concentration (at
high radiation levels).
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Figure 2. Dependence of the normalized absorption of doxorubicin on the wavelength in
unirradiated and irradiated PS at different doses of absorbed electron irradiation.

Curve 1 presented in Figure 2 describes the absorption spectrum of doxorubicin in non-
irradiated saline, curve 2 was obtained at an absorbed dose of 10 kGy, curve 3 - 35 kGy, and curve
4 - 80 kGy. As can be seen from Figure 2, the above spectra are characterized by a significant non-
monotonic dependence of the spectral configuration (the ratio of the amplitudes of high-frequency
and low-frequency maxima) on the absorbed dose. This behaviour may be due to the coagulation
(clustering) of the babstones as well, which can be realized at high values of the babstone
concentration (at high radiation levels).

The studies have shown that the minimum dose of high-energy electron irradiation absorbed
by a solvent, at which changes in the conformation states of drugs dissolved in them are recorded,
is 4 kGy.

The ability of high-energy electron irradiation of saline as a drug solvent to modify the
pharmacological activity of the anticancer drug doxorubicin was studied in vitro using the Lewis
lung carcinoma cell line (LLC). The studies confirmed our earlier conclusion that the use of
doxorubicin dissolved in irradiated saline leads to an increase in cytotoxic/cytostatic action. This
effect is most significant at low concentrations of doxorubicin.

Irradiation of aqueous solutions of these drugs leads to an increase in their
cytotoxic/cytostatic effect, which is most pronounced at relatively low concentrations. Thus, the
number of live LLC cells under the influence of irradiated aqueous solution of doxorubicin in
concentrations less than 3 pM decreased by an average of 15% compared to the corresponding
indicator under the action of doxorubicin without irradiation (Fig. 3). Oxaliplatin irradiation caused
a 15 percent decrease in the percentage of live tumor cells over the entire range of drug
concentrations studied. The studies showed a significant modification of the biological properties of
oxyresveratrol. As can be seen from Fig. 6, the number of live LLC cells after a one-day incubation
with this agent (after its irradiation) in low concentrations decreases by more than 35%.

As can be seen from Fig. 3, one-day incubation of LLC cells with aqueous solutions of these
drugs without irradiation leads to a progressive concentration-dependent decrease in the number of
live cells, which is due to either inhibition of tumor cell proliferation (cytostatic effect) or their death
(cytotoxic effect) under the influence of anticancer drugs.
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Figure 3. Cytotoxic/cytostatic effect of doxorubicin aqueous solution (with and without
irradiation) on Lewis lung carcinoma (LLC) tumor cells.

4. CONCLUSIONS

1. Pre-irradiation of PS causes changes in the absorption spectra of doxorubicin dissolved in
it in the visible and IR spectral regions. Changes in the spectra of the above spectra are characterized
by a significant non-monotonic dependence of the spectral configuration (ratio of the amplitudes of
high-frequency and low-frequency maxima) on the absorbed dose.

2. For the spectra of PS absorption in the IR region of the spectrum, non-monotonicity of the
ratio of the amplitudes of high-frequency and low-frequency maxima on the absorbed dose is
characteristic. This behaviour may be due to coagulation (clustering) of the babstones, which can be
realized at high values of the babstone concentration (at high radiation levels).

3. The dose rate of the absorbed PS radiation affects the spectral dependence of the absorption
of doxorubicin dissolved in it. In the range (175 - 250) nm, the absorbance decreases, in the range
(250 - 600) nm it increases in relation to the absorbance of doxorubicin solution prepared using non-
irradiated saline. The value of the absorbance difference modulus in the visible region of the
spectrum increases monotonically with increasing I, which does not coincide with the behaviour of
this value in the infrared range. This feature is due to the dependence of molecular absorption
processes on the frequency of electromagnetic irradiation. 4. The modifying effect of high-energy
electron irradiation of doxorubicin solvent lasts for 2-4 months (depending on the absorbed dose of
electron irradiation).
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KBbM BBIIPOCA 3A NTPEANTIOJIOKUTEJIHUTE ®OPMHU
B CbBPEMEHHUSA BBJI'APCKU E3UK U ®YHKIHIUOHAJIHUTE UM
EKBUBAJIEHTHU B UTAJIMAHCKUSA E3UK
boxunap bosaxues
ILliioBauBCKM yHUBepcureT ,,Ilancuii Xujaengapcku*

ON THE TOPIC OF PRESUMPTIVE FORMS IN MODERN
BULGARIAN AND THEIR FUNCTIONAL EQUIVALENTS IN ITALIAN
Bozhidar Boyadzhiev
University of Plovdiv Paisii Hilendarski

Abstract. The object of the present study is the range of linguistic means used to express
presumptive meaning in the Bulgarian and Italian languages. The question of the categorical status
and the semantics of the forms undoubtedly arouses special interest among researchers of the
Bulgarian language. The most important thing from a theoretical point of view is to refer the will-
to-forms to a certain place in the linguistic structure. In order to try to find a solution to the questions,
we will compare Bulgarian with a language unrelated to it, such as Italian.

Keywords: presumptive/presumptive forms, presumptive meaning, modality, mood,
functional-semantic category

OOGeKT Ha HACTOSIIIOTO M3CIEIBAHE € ramMaTa OT e3MKOBH CPEICTBa, C KOMTO CE W3pa3siBa
NPEIIIONIOKUTEIHO 3HAYCHHE B OBIArapcKusl M MTATMAHCKUS €3HMK. BBIPOCHT 3a KaTeropuaiHus
CTaTyT ¥ CEMaHTHKaTa Ha (OpPMHTE HECHMHEHO MpPEIM3BHUKBa OCOOCH HHTEpeC Ccpex
U3CIIe0BaTENUTE Ha OBITapCKus e3uK. Hail-BaXXHOTO OT TeopeTHYHa TJIeHA TOYKa € J1a Ce OTHecaT
we Oa-popMHUTE KBbM ONPEACICHO MSCTO B €3MKOBaTa CTPYKTypa. 3a Ja OmuTame Ja HaMepuMm
pelieHre Ha BBIPOCUTE, 1€ CHIIOCTABUM OBITAPCKUS C €3HMK, HECPOJCH Ha HEro, KakbBTO ¢
HTATHAHCKUAT.

MOTHBBT HU JIa C€ CIIPEM BBPXY TO3M JIMHTBUCTHUCH TIPOOIIEM € HEM3SCHEHATA TIPUPO/Ia Ha
we 0a-hopMHuTE C TPEITIONIOKUTEITHO 3HAUCHHE B OBJrapcKkaTa JIHHIBUCTHKA.

B wHacrosmoro wu3cneiBaHe I TPUIOKHM B IOCICIOBATENICH pPEa JECCKPHUIITHBECH,
CBIIOCTABUTEIICH U CTATHCTHIECKH METOI.

HanmTe 0CHOBHM U3CJIeI0BATEJNCKH IEIH B HACTOSILIMS TPY/] ca:

1. la npeacTaBuM HAKpaTKO IIIEIHUTE TOYKH MO OTHOLICHHE Ha KaTErOpHAIHHS CTATyT Ha
TIPEATIONOKUTETHNTE e da-hopMu.

2. Upes ekclepnupaHy MPUMEpH OT OBIrapcKH TEKCTOBE, MPEBEICHH HA HTAJIMAHCKH €3UK,
Ja ce TOTBHPCAT HPOSBUTE HA CHMETPHUsS M aCHMETpPHsI NPH HM3Pa3siBAHETO HA MPEANOJIOKHTEITHO
3HAYCHHE B JBaTa H3CJIC/IBAHU €3UKa.

3. Jla mpoBejieM aHKETHO TIPOYYBaHE 3a MU3CJICABAHE HA HATIACHTE Ha €3UKOBHUTE HOCHTEIH
KBbM ymnoTpebaTa Ha HHTEpPECYBalIiuTe HA 00pa3yBaHuMsI.

|. I'sieqHuTe TOYKH 32 wye oa-GpopmMuTte B ObJATAPCKHUS €3UK

BbIpochT 3a MpeAnooKUTENHATa CEMaHTHKA B HAIIETO €3MKO3HAHUE € OWJI M0-CKOpO
nepupepeH B Kpbro3opa Ha H3CIEIOBATENIMTEe, BBIPEKH 4Ye HMMa CIELHAIU3HPAHH HAayYHH
pa3paboTku. Kakto ocHOBaTeHO € 0TOEsI3aHO B TMHIBUCTHYHATA HH JIUTEPATYPA, ,,['bPBOHAYAITHO
MIPEATIOI0KUTETHOTO 3HaYeHHe Ha (POPMHUTE OT THIA wje (0a) Xo0u u we (da) e xooun € OUIo camo
enHa ot ymorpebutre Ha b u bnp B cdepara cvorBetHo Ha C u [ (Gerdzhikov, 1977: 45).
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HeobOxomuMo € ma yTOYHMM, 4Ye 1O CEMaHTHKa T€ ca ONM3KH 10 YMO3AKIIOYHTEIHUTE —
,[T]pamemara yMO3aKIIIOUUTEIHO HAKJIOHEHNE (KOHKITY3UB) M3pa3sBa JACHCTBHE WM PE3yNTaTa OT
nieiicTBre, KOETO CE YCTaHOBSBA OT TOBOPEIIOTO JIMIIE IO ITBTS Ha YMO3aKIIIOYCHUETO, 0000IIEHIETO
u npexnonoxenneto” (Kutsarov, 2007: 287).

B cBosita ,,OcHOBHA OBirapcka rpamaruka’ (1944) JI. Angpeitaun otOems3Ba, 9e ,,9eCTO
obTH ObIelie Bpeme (0COOCHO OT THHAa we da npass) Ce YHOTpeOsBa 3a H3Ka3BaHE Ha
MPEoNI0KEHNE, KOSTO MOXKE [1a Ce OTHACS CHILO JI0 cerairHo U MuHaio Bpeme (Andreychin, 1944:
249). ABTOpPBT CLIOMEHABA ChII0, Y€ ,,A3Ka3BAHETO HA MPEMOJIOKCHHE CE YCHIIBA Upe3 MpHUOaBsiHe
Ha YacTHLATa e WK uje 0a KbM (popMaTa Ha MUHAJIO HEOIIPEAEIEHO BpeMe U TOraBa ce IoJlyyaBa
(dopma, enHakBa ¢ hopmara Ha ObJelIe NPeABAPUTEITHO BpEME, CaMo e OTHACSIIA CE 10 MUHAJIOTO
(mak tam: 244). [IpaBu BredaTiIeHHE, Ye W3CIECAOBATEIAT HE 3aeMa KATETOpPHYHA ITO3UIHS II0
BBIIpOCa 32 e oa-hopMure.

10. C. MacnoB cpIio B3MMa OTHOIICHHE IO BBIIPOCA 32 MPEANOIOKHUTEITHATA CEMAHTHKA.
Pyckust Obsrapuct criozens, 4e ,,c MoJaliHa yrorpeba Obere mpeJBapuTeIHO Ce Cpela Mo-4ecTo
M 03Ha4aBa MPeIONI0KEHHE, OTHACAIIO ce 10 MuHano Bpeme™ (Maslov, 1982: 265).

B. CtaHkoB ycTaHOBsBa, 4¢ ,,[c|nydanTe oT Tumna Toea uie (0a) 2o e Hanpagun moi, Npu
KOMTO Ce M3pa3siBa NpeaIoIoKeHNe, HsIMaT HUIIO 000 ¢ Obaelie npeaBapuTeHo Bpeme. Te ca
pe3yiTar OT NPHCHhEIUHSBAHE Ha dYacTHUara me (KOATO TyK HMrpae poJisiTa Ha MoKaszaTed 3a
MPE/TIOTI0KUATEIIHOCT, a HE 3a OBJCHIHOCT) KbM ()OPMHUTE 32 MHHAJIO HEOMPEICICHO Bpeme™
(GSBKE, 1983: 349). N3pa3eHOTO MHEHHE € KOHTPAMYHKT Ha BIDKIAHETO HA AHIPEHYIHH, KaTO MO
To3u HauH B. CTaHKOB H3Bexka e 0a-popMUTE OT CSIHKATa Ha PYTYPyM EK3aKTyM.

I'. T'epxrkoB npeiara pa3inyuyHa rie/iHa TouKa 3a 3Ha4YeHNeTo Ha 00pa3yBaHHsTA C uje Od.
ABTOpBT 3aCTBIIBA HIEATA, Y€ TTAPAIUTMaTa Ha TIPEINOTIOKUTEITHATE POPMHU B OBITAPCKUS €3HK CE
CBHCTOM OT BCHYKH HeOBAenr rimaroaHu ¢popmu B crnexnus Bun: C — me (ma) dere, I1 — me (ma) e
yen, A — me (1a) ¢ e, M — me (ga) e gersta u Il — mie (na) e 6mr gen (Gerdzhikov, 1984: 126),
KaTo TPEAMONIOKUTEITHUTE KOpelaTd Ha aopucra u mepdekra QopMaaHO CHBIAAAT.
WzcnemoBarensr 3aeMa MO3HIUSA, Y€ ,,[T0 CBOCTO 3HAYCHHE MIPE3yMIITUBHUTE (POPMHU MTOKA3BAT HAl-
TSCHA BPB3Ka ChC CHIIECTBYBAIUTE B HAKOH €3UIH (POPMH OT KAaTETOPHIHO-YTBBPIUTEIICH THIT,
KaTo JIOIBJIBA, Y€ TE ,,C€ OTHACAT He KbM 0a3MCHATA MOJIAIHOCT, a KbM HaJICTPOCYHATa MOJIAIHOCT
(mak tam: 144 — 145). T'. TepmKUKOB 3aKII0YaBa, e ,,(hOPMHTE C e da UMAT CPABHUTEIHO HUCKA
4ecToTa™, a TOBa SBJIEHUE ,,BEPOSITHO CHILO € CBBP3aHO C TEHACHIMATA KbM MHTEJICKTyaIn3alus,
IIPU KOATO ce U30rBaT YOpMH, KOUTO ca IIPEKAJICHO YCIOXKHEHN B MOJJATHO OTHOIIEHHEe  (TTaK TaM:
153).

. KymapoB TmocTaBs —TpEANONOXKUTETHUTE (GopMH KbM  rmepudepumsra Ha
YMO3aKIIFOYATEITHOTO HAKIOHeHHe. JIMHTBUCTBHT TOCOYBA, Y€ ,II¢ Aa-(QOpMHUTE ca JICKCHKAICH
nepudepreH moandukaTop, KakbBTO € U TpsOBa 1a” (Kutsarov, 1994: 88 wnu Kutsarov, 2007: 274).
ABTopbT mpueMa uzaesta Ha ['. [epmKUKOB 3a mapagurMaTHYHUS XapaKTep Ha MPE3yMITUBHUTE
¢opmu, HO wum3KIouBa aopucra. [I. [lamoB chIIO HEe NpU3HABA CAMOCTOWHHS CTaTyT Ha
IIPEATIONIOKUTETHNTE BepOaHn oOpasyBanus. Toit obeanHsBa popMuTe OT THIA Uer e U we (0a) e
yen B 00O YMO3AKITIOUUTETHO/TIPEITOIOKUTETHO HAKJIOHEHHE, KOETO € 0co0eHo ,,00raTcTBO 3a
Hamms e3uk” (Pashov, 1999: 196).

Cnopen P. HumonoBa we oOa-hopmure ca enHa ,,HeAOpa3BWIa C€ W HEYTBHpAMIA Ce
rpamMaTH9ecKa KaTeropus’, KaTo M3CJIeJ0BaTeNKaTa ChII0 OTYMUTAa HHUCKaTa MM (PpeKBEeHTHOCT. B
CBOSITa TpaMaTHKa aBTOpPKaTa TW ompexaens, nogob6uo Ha JI. AHmpeW4wH, KaTto ,,MOJaJTHO
yrnorpebenn unaukatusau Gopmu‘ (Nitsolova, 2008: 330 — 331).

B. Maposcka, 6e3 1a HaBIH3a MOAPOOHO B TEOPETHYHH HAOTIOACHUS, OTOCISA3BA, Y€ we da-
¢dopmuTe OmMxa MOTIHM Ja Ce CYMTAT 3a (popMaieH MokKa3zaTell Ha T. Hap. ,,IPSIIOJOKUTEITHO
naxsonenue’ (Marovska, 2013: 302).

E. TeprnomaHoBa mpejcraBsi ITbJIHATA rama OT €3MKOBH CPEJCTBA, C KOUTO CE M3passiBa
MPEIIOI0KUATEIIHO 3HAUCHHE. ABTOpPKAaTa 3aK/II0YaBa, Ye¢ MOJAIHATA rpaMeMa IPE3yMIITUB HE €
rpaMaTHKaJn3MpaHa, KaTo TOBA Ce IBJDKH Ha 0OCTOATENCTBOTO, Y€ ,,[B]epOSTHO TS € N3MECTCHA OT
JIEKCUKAHUTE CPEACTBAa, KOWTO Ca CTHINCTUYHO HEYTPAIHH M HMAT IIHPOKA CHYETAEMOCT
(Tarpomanova, 2017: 58). [To-kbCHO M3CeN0BaTENIKATA CHIIO Pa3rIekIa BIIPOCa 3a IapagurmMara
Ha we Oa-oOpa3yBaHUATA, KaTO JOIBJIBA TeMaTa C M3BOJA, Ue€ ,,[B]BIPEKH M3sIBEHATA TCHICHIIHS
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KBM IapaJuTMaTH3aIMs Ha IPEe3YMITHBA, TOM OCTaBa eHa HeCTaOWMIIHA KaTeropus B ObIArapckus™
(Tarpomanova, 2019: 591).

B HOBO Bpeme ocHOBeH m3ciieqoBaren Ha we oa-popmute e K. AnekcoBa, KaTo TH Hapuda
MPEe3yMOTHBHU. ABTOpPKaTa 3acThIIBA MHEHHETO, 4€ ,JIPE3yMITHBBT € PEaJHO CHIIECTBYBaIla
KaTeropusi B ChBPEMEHHH OBIrapcku €3uK', HO BCe IaK YTOYHsBA, 4e ,,[H|eHHaTa mapaanrma
nocrtasst 06aue 3HAYMMHE BBIpOCH mpex udcnenosarenure (Aleksova, 2018: 22). B apyru ase cBou
n3cnenBanus K. AnekcoBa ChIOCTaBsl YMO3AKIIOYUTETHUTE U MPEATIONOKUTETHUTE (POPMH, KaTo
OTYUTa OOINUTE UM XaPaKTEPUCTHKH, HO TW pasrpaHHyYaBa IIaBHO MO TOBA, Y€ KOHKIY3HBBHT €
MOHOIIPOTIO3UIIMOHATIHA KATeropHs, a HPEe3yMOTUBBT € OWIPONO3UIMOHANIHA — TIPH HETO
CHJIOTM3MBT Ha 3aKJTIOYEHUETO ,,€ BEpOATHOCTHO chxkaeHue’ (Aleksova, 2020: 21 u Aleksova, 2021:
83).

o BaxkeH m3Box noctura /. IUMUTpPOBa, KOSTO, U3CICABANKH MPE3yMITUBHUTE (OPMH B
OpirapcKus W HOBOTPBIKUS €3WK, OTYUTA, ,,9€ MOpamd TBBpIE CXOJHATa CEMaHTHKa Ha
YMO3aKIIOUNTENHUTE (Yemsn e, Oun e wer) W TPEHNONOXKUTENHHTE GOpMH (we Oa e uen)
nepudepuruTe Ha MUKPOIOJETaTa Ha JBETE I'paMEMH IO TOJsIMa CTEIeH IIe ce MPUIOKpHBAT™
(Dimitrova, 2019: 403), ako ce A0MyCHE Y4aCTUETO Ha MPE3yMIITHBA B IApaIUrMara Ha KaTeropusra
HaKJIOHEHHE.

1. O6pa3yBaHusiTa ¢ #ie 0a — rpaMaTHYHM CPEJACTBA B HeCOOCTBEHA (PYHKIUS B 10JIETO
Ha KOHKJIY3HBHATa MOJAJTHOCT

B HacrosimoTo n3cneaBaHe npruemame MHeHueTo Ha M. KynapoB, ye KOHCTPYKIHHTE C uje
da (yHKIHOHHpAT KaTo mnepudepuiiHd MOTUPHUKATOPU B MHKPOIOJICTO HA KOHKJIy3HWBHATA
MOJIAJIHOCT, a He KaTo QopmMu Ha oTnenHo HakiaoHeHue (Kutsarov, 1985). Ananoruyno e u
mHenuero Ha K. YakbpoBa — cpB.: ,,Kato cmemuanno nepudepmiino (modyepH. € Ha aBT.)
MOP(hOIIOTHYHO CPEICTBO 32 H3pa3sBaHE HA IPEAMIONOKUTEITHA WIIH YMO3AKITFOUNTEITHA CEMaHTHKa
B OBJITApCKUS €3WK CE U3MOI3BAT T. HAp. MPE3YMTHBHA POpMHU, 00pa3yBaHH ¢ YacTHIATa 3a OBI. Bp.
e, YacTUIATa Oa W CIEIXOIHA TiaroijHa ¢opMma (Hal-4ecTo B MepQeKT), KOUTO HE H3pPa3siBaT
CIIEIXOHOCT, a npeamnonoxurenHoct” (Chakarova, 2023, pbkoruc).

ETo HAAKONKO MpuMepa 3a yroTpeda Ha MPEAIOI0KATSIHUTE 00pa3yBaHus C use 0a: Ho moii
He 8U0s 8eue HUWO U CU NOMUCTU, Ye 8AMbPLIN Wie 0a e NOO20HUIL HAKOU OM Mus 8ani4ecmu mpuHe,
Koumo ecentno epeme npexoceam noiemo (JJ); — Onnaxeana ce na maiixa cu, 3amosea we 04 s e
namupun! — noomemna IOpmanana, kamo noznedxcoaute noo oxo (GK); B Kazannviuxa oxonus,
KaKkmo u Haspeo, NoO0OHU wecu U OCMpPOYMUsL MedicOy OMOeHU Celuua we 0a e umano, OmKaKmo
cvugecmeysam (Ch); Koit we 20 e youn? — Ilax moti, I'vpoio. Sxy6 we da 20 e eudsn, usiasvi
Hacpewa my, a moil — yousa 2o (JJ) u ap.

B crmexBamara gact Ha HaIIeTO W3JI0KCHUE IIE TPEACTABUM EKCICPIHPAHH IPUMEPH OT
OBNTapCKU XYAO0KECTBCHH TEKCTOBE, KAKTO M TEXHUTE MPEBOAHHM CKBUBAICHTH HA HTaJHAHCKU
€3WK, 3a Ja NpOCICIUM NpPOSBUTE Ha CHMETPUS W/WIH acUMETpUs B H3pPa3sBaHETO Ha
MIPE/IIOI0KATEITHO 3HAYCHUE B JIBATa U3CiIeqBaHu e3nuka. Cps.:

Ocsen moea usnumeam cKpuma 20p0ocm u sieHa muved, 4e Oaba mu wie da e Ouna
NOCeOHUSAM Y08eK HAOKOO, Ynpadxcusasan 2osopumo undoesponeticku (GG) // Inoltre provo un
segreto orgoglio e un’evidente malinconia nel pensare che mia nonna ¢ stata I ’ultima persona in
giro a usare I’indoeuropeo parlato (G. Dell’Agata); Kaxea 6yps e 3abywysana 6 oywama na mos
CUNEH U CMPAauter Mbiic, Kakea 0580JCcKa pesnocm uge 0a e scapuna cvpyemo my (NH) // Qualle
tempesta si abbatte nell’anima di questo uomo forte e terribile, quale gelosia diabolica comincio a
bruciare nel suo cuore (E. Arrighi).

JlokaTto B MBPBUS IPUMEP NPEBOJAYHT € HU3PA3WI MOJAIHOTO 3HAYCHHE C IOMOIITa Ha
CHHTaKTHYEH MpeanooxuTencH moaudukarop (nel pensare = npu mucwvima), BbB BTOPUS PaBH
BIIEYaTJIeHHUE OTCHCTBUETO HA €3MKOBO CPEICTBO, M3pa3sBallo npearoaoxenue. I1o Bcuako nnay,
4ye B Cilydas MPEBOJAYbT HE € BB3MPHUCI CCMAHTUKATa Ha e Od-KOHCTPYKIHMATA KaTro
MIPEATIOIOKUTEIHA.

B crepBaniTe TpM MpeBOAHN BapHaHTa € M3MOI3BAaHO OOMKHOBEHO OBJIEIIE BpeMe, YHsATO
cekyHaapHa QyHKIHsI € 1a u3pas3u ,,cbMHeHue win npennoyioxenne” (Trifone, Palermo, 2005: 202;
BX. u Kiryakova, 2014: 141). Cps.:

Ha e ocena — owcena e! Jla e cama-a — cama e! Kos nu we doa_e? (EP) // Per essere una
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donna...e una donna. Per essere sola...é sola! Chi sara? (L. Pampuri); Cuzypen cvom, ue mesu
Oorcenmuamenu we_0a 3adosonam mobonumemeomo eu (AP) // Sono sicuro che questi gentlemen
sapranno soddisfare la vostra curiosita (R. Adinolfi); X owe — kaksomo u da mypuw 6 xopema,
moti nax we da ucxka (AD) // E poi: la pancia, qualunque cosa ci metti dentro, ti chiedera sempre
dell’altro (C. Sacca).

B crnenBamure HIKONKO M3PEYEHMs NMPEBOJAYUTE Ca M3IOJ3BAIM Pa3sHOOOpa3HU €3MKOBU
cpenctpa: koHcTpykuus dovere+essere, xaysatupen rimaron™, kato ca j06aBeHM W MOJATHHU
napeuns@®, KouTo JOMBIHMTENHO MOACKIBAT NPEANOJIOKUTEIHUS HioaHe. Cps.: Munka we da e
3a0e153a1a NPOMAHAMA Y He20 — He e MAbK 05601 — U ell ceza we ce ooaou (JJ) // Minka doveva
aver osservato il cambiamento avvenuto in lui — era una furbacchiona — e certo gli avrebbe parlato
(B. Del Re); Ho ne we 0a ca bunu camo mus osaticem nesa, amu wie 0a e Oui MbiiCbim, 0emo 2u
oaean mus napu na Luna (ZE) I Doveva esserci qualcos altro oltre al denaro, pensava® infatti
Vancha; magari® il marito della nonna che paggava il conto a Sinna (F. Sammarco); He we da ce
kaszea yumpone — oyma I'yye na Myyemo, — Opyzosue we da_e (Ch) // Probabilmente® non si
chiamano citrone. Dev ‘essere qualcos ‘altro (L. Pampuri); — LLJom mu cu s cévpuwiun, memsvo, xapua
we da e — obaou ce Cesoa (GK) /I Se I’hai concluso tu, papa, hai fatto bene di certo — intervenne
Sevda (L. Salvini). B mocneanust mpuMep MpeBOAAYBT € H3MOI3BAT CHHTAKTHYCH HepudpepreH
Moaudukarop — Koucrpykiusra di certo (=cwc cueyprnocm).

Moske Ja ce HampaBd HM3BOIBT, Y€ WTAJTMAHCKUTE IPEBOJAYM HAIBIHO OCHOBATEIHO Ca
M3MOJI3BAJIM [IMPOKA raMa OT neprdepruitHi e3MKOBYU CPEJCTBA OT MOJIETO Ha KOHKJIY3UBHOCTTA, 32
Jla TpeAajarT NpeNNooKUTENIHATa OTCSIHKA, Thil KaTo B WTAIMAHCKUS €3MK JIMIICBA TOYEH
CKBUBAJICHT Ha OBJITAPCKUTE e da-GHopMH.

Toii kaTo B OBJIrapckata JTHHIBHCTHYHA JHTEpATypa CE CHOACIAT Pa3sHOPOJAHH MHEHHS
OTHOCHO B3aMMO3aMEHSEMOCTTa Ha e 0a-HOPMHUTE U KOHCTPYKIMATA C MOJAITHHUS TIaros mpsoed
oa (Bmx Gerdzhikov, 1984 u Kutsarov, 1994), cmsaTame 3a HabJIHO HEOOXOIUMO JIa IPOCIEIAUM U
TPAaHCIAIMOHHUTE BApHAHTH HA CHHTAKTUYHATA KOHCTPYKLHS mpsibea Oda, TPEINOYETEHH OT
utanmuasckure npesonadn. Cps.: ['ocnoou — uzeuxa [lecoenaseyvm, — ceca auyemo mu mpaoea oa
e cmanano no-eposno om xkyuewro! (EP) /I “Signore”, grido Testa di Cane, adesso il mio viso sara
sicuramente diventato piu brutto di quello di un cane! (1. Barba); Signore — grido Testa di cane, —
ora il mio volto deve essere diventato piu terribile di quello di un cane! (A. Carito); Jlens mu mozasa
Jrcugeeute npu Hac, 6ax na 8, ma mpabdea da e buna ¢ cumnasusma (GG) // Mia zia allora viveva da
noi, io avevo 8 anni, lei sara stata al liceo (G. Dell’ Agata).

B mbpBOTO OT JBETE M3pEUYCHUS IPEBOIBT HA UTAIMAHCKH € C ObJele PeBaApUTEHO, KaTO
€ MoJuepTaHa MPEANOIOKUTEIHATA CEMAHTHKA Ype3 MOMOIITA HAa MOJAIHO Hapeyue, JO0KaTo BbB
BTOPOTO € M3MOJI3BaHA aHAIOTMYHA MOJIAHA KOHCTPYKIHs ¢ dovere+essere/mps6ea da+MuHAIO
npuyactue. B TpetoTo u3peueHue npeBoaausT OTHOBO € ynoTpebun futuro anteriore, koeto ,,Moxe
J1a M3pa3siBa ChIIO BeposTHOCT U npeanoioxenue (Kiryakova, 2014: 142). Tpsbsa aa yTOYHHM,
4e ,,[B] UTATMAHCKH €3UK ymoTpebaTa Ha TOBa BpeMe ce M30srBa, KaTo TO CE 3aMeCTBa C MPOCTO
ObIelie, ChC CeraliHo BpeMe WM ¢ HSKO# Apyr paBHOCTOEH riiarojieH uspas‘ (Petkanov, 1982: 87).

BbB BCHYKH OCTaHAJIU €KCLEPIHPAHU NPUMEPHU KOHCTPYKIMATA mpsibea 0a € npeBeleHa
OTHOBO 4pe3 MOJIaTHKs ritaros dovere+riarosa essere (cvam), KakTo U ¢ MuHao npuyactue. Cps.:

Ho we pazbepem kax usmouHuxvsm e nonaonan ¢ cmomaxa my. Ipadea oa e cmanaio masu
eeuep (AP) // Ma capiremo come ha fatto il chip a finire nel suo stomaco. Dev essere stato I’altra
sera (R. Adinolfi); — Tpadea nax da e sanpawun namam. — Haxvoe? — YV Kasvabawesu. Jlio606
nycma (GK) /I — Deve essere andato di nuovo la... — Dove? — Dai Kazalbasevi. E innamorato, il
ragazzo (L. Salvini); Kouo ce ne spvwa. Ipadea da my ce e cnyuuno newo (AK) // Koco non tornava.
Doveva essergli capitato qualcosa (L. Borriero); Tpaéea da e 6vp3an, 3auomo He 6euie ceapun oa
onawe uepsenus cu nosic (3J) // Doveva essersi affrettato, perche non era riuscito a cingersi il suo
rosso pojas (B. Del Re); Tpabsa da e namano eésmwp, 3augomo nenerma ne oumewe (AD) // Non
doveva esserci vento, perche la cenere non fumava (C. Sacca).

IIpaBu BrieuaTiieHWe, Y€ MPEBOJAYMTE Ca MPEANOYEINd Ja H3MOJA3BAT KOHCTPYKIUSITA
dovere+essere Karo TpPEBOJCH CKBHBAJCHT HA aHAJIOTMYHATA OBJTApCKa CHHTAKTHYHA
KOHCTPYKIHS (4acT OT Tepru(epusiTa Ha KOHKITy3HBHATA MOJAIHOCT) H MO-PSIIKO — KATO CKBUBAJICHT
Ha T. Hap. MPEIIOJIOKHUTEIHN TIaroiHu (Gopmu we Oa, OOSIBIBaHH OT HSKOM aBTOPH KAaTo
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rpaMaTHKaIn3UpaHd (OPMH 32 IPEANOJIOKUTETHOCT.

111. KpaTko conuoJHHIBHCTUYHO NMPOYyYBaHe 32 (PeKBEHTHOCTTA Ha uje oa-popmure
B OBJIrapcKus e3uMK

B cnenBamaTa 4acT OT HAIIETO M3JIOKCHHE € IPEICTABUM HAKpPATKO PE3yITaTHTe OT
IpOBe/IcHaTa OT HAc aHKeTa 3a H3CJIeABAaHE Ha E€3MKOBUTE Harjlach Ha OBIrapcKuUTe €3UKOBH
HOCHTEJH 110 OTHOIICHUE Ha T. Hap. IPeIIoIOKUTENHN Gopmu. B mpoyuBaneTo HU B3exa ydacTue
157 nymm Ha paziIn4Ha Bb3pacT, C pa3iMyeH 1101 1 o0pazoBanue. PecrionnenTure nMaxa 3a 3ajgada
Jla OTTOBOPSAT Ha MET pa3InIHK BBIIPOCA, CBBP3aHU C yHoTpebara Ha oOpa3yBaHuUE C we dd, B KOUTO
ydacTBaT pPaziM4YHU TeMIopalHu (GopMu (aopuct, uMHepQeKT, IuryckBamnepdexr, nepdexr,
MIPE3EHC).
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Enexa Enena TPABBA[IA  Enewa LUE [IA pasGpa
MpuarendTe M1 MpuaAtenute mu LLE OA NMpuatenure Mu BEPOATHOICHMIYPHO paslpa uaeaTa, koATO MAEATE, KOATO W 300X
BEPOATHOICUMYPHO Gaxa yynw 3anceeara. TPABEA [A Gaxa wynm paifipa uaeara, koATo # Aanox
OAxa wynu 3anoeenta 3anoeenra # nanex
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Typucture Typweture TPABBA DA Typuerure LWE JA
BE POﬂ%HO-'C WIYPHO Thpcexa nomow e4epa.  ThPCEXA NOMOLY BYEPA
THpOEKE NOMOL) B42pa.

IMpn cBuperenckure rnarosHu (opMu  (TIycKBaMIepeKT, aopucT H HMIEPPEKT)
KOHCTPYKIIMHUTE C wje da ca MPEIIIoYeTeHH OT M3KIIOYMTENHO HUCHK Opoil pecrionnenTtu. Haii-
royisiM Opod aHKeTHpaHW HAITBJIHO OCHOBATENHO Ca OTOENsA3aIn JIKCHKAIHUTE IepHepuitHu
MapKepu KaTo NpeaNovYMTaH BApHAHT 33 M3pa3siBaHE Ha IPEAINOJIOKHTEITHO/YMO3AKIIOUHTEIHO
3HAUCHHE.
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Mepr ||'ﬂg|‘|!H LIE [AE aprim ”‘lE E paﬁp&-‘l I"apﬁ_m TPABBA A e Buonera BuonetallE flAvere  Buonera TPREBATIA  BuoneralLE vere
BEPORATHOICHTYPHO  pastipan nchesara WTHHETA pasfipan wcTuana BEPORTHOICHTYPHO nemjsime BMOMEHTS.  WETENENINTEE  DENLYNTE B UOMEHTS
& pashipan nenmara AT PERTE B 1A3higT

MOMEHTE

Ipu HecBuaerenckure riaroyitu Gopmu (nepheKT/KOHKIIY3UBEH a0PHUCT U MPE3CHC) uje Od-
dopmuTE Ca MPEANIOYETEHH OT II0BEYE PECIIOHAEHTH, Thi KaTo ,,00MKHOBEHO HPEIIIOI0KEHHE Ce
n3Ka3Ba 3a HeHabmroaaBanu naeiicteust” (Gerdzhikov, 1984: 125), o ynotpe6aTta UM 1 TYK € HUCKA.
Jlekcukanaute nepudepuitHn MapKkepyu OTHOBO Ca HaH-TPEAIIOYHUTAHOTO CPEACTBO 3a H3pa3siBaHE
Ha MPEAINoIoKeHHEe/yMO3aKIIOUeHNE, KaTO TOBa C€ IOBDKM Ha (pakra, 4e HapedumsTa OT THIa
8EPOAMHO/CUSYPHO/HAUCMUHA U TIP. ,,M3ITBIIHABAT U Ba’KHATA POJIS HA IParMaTHYHU MapKepH, T.e.
aKTyaJIM3aTOpH, KOeTO 00SCHsBA BUCOKAaTa UM (PEKBEHTHOCT B roBopHara npakrtuka” (Chakarova,
2007: 349). MopanHuTe Hapeuus ChIIO TaKa ,,U3pa3sBaT OTHOILICHUETO HAa aBTOPA KbM N3Ka3BaHOTO
ot Hero csOuTne” (Kutsarov K., 2012: 87 — 88).

B 3akmrounTenHaTta 4acT OT M3JIOKEHHETO IIE NPEJCTaBUM OCHOBHHUTE W3BOJIH, JI0 KOWTO
JIOCTMT'HAXME B X0/1a Ha aHaJI3a:

1. Oobpa3yBaHusiTa C wuje Oa JEHCTBUTENIHO C€ W3MON3BAaT 3a U3pa3sBaHEe Ha
MPe3yMITHBHO/PEANIONI0KUTETHO 3HAYEHHE, HO TAXHATA YECTOTa € MHOTO ITO-HUCKA B CPaBHEHHUE
¢ nepudepuiiHUTe JEKCHKAIHH MapKepd Ha KOHKIy3uBa. ToBa He H3KIIOYBA BBH3MOXKHOCTTA
pasriiexgaHnTe oOpa3zyBaHHA Ia 0oOpa3yBaT MapaanrMa, HO HSIKOM OT KOMIIOHEHTUTE B Ta3H
rapajgurma ca CHIIHO pa3kojie0aHn BbB (DyHKIIMOHAIHO OTHOIICHHE.
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2. C ornen Ha pe3ylNTaTHTEe OT IPOBElEHAaTa aHKEeTa Ce COJNMIalM3UpaMe HAIbJIHO ChC
craHoBHIeTO Ha P. HumosoBa 3a MojajHuTe Hapeuws — CpB.. ,,HAIMYHETO HA TaKMBA CHIIHH
CHHOHMMHH KOHKYPEHTH C€ OKa3Ba BaykeH (akTop, KOMTO BB3NPENATCTBA IPaMaTHKAIN3ALHATA Ha
MPE3yMIITHBA, KONTO 61 Omit u3mmieH exeMenT B cuctemara‘ (Nitsolova, 2018: 105, mipes. e Moii —
b.B.).

3. UTannaHCKUAT €3WK HE pasmojiara C aHaIOTMYeH THI KOHCTPYKUHH (¢ we Oa) 3a
n3passBaHe Ha NPEAIOI0KUTEIHO 3HaYeHHe, HO TOBA HE € NIPUYMHA MTPEeBOJauTe Ja He MOraT Jia
U3pa3aT Npe3yMITHUBHA CEMaHTHKa OjarojapeHue Ha pa3sHoOOpas3eH apceHas oT nepudepuitnu
€3UKOBU MapKepH.

4. EznkoBuTE CpelcTBa 3a M3pa3sBaHE Ha NPEANOIOKUTEIHA CEMAaHTHKa B MTAIWAHCKUS
€3UK ca WM NepuepuiiH JICKCHKAIHA ¥ CHHTAKTHYHU MOJU(UKATOPH, WIM TPaHCIOHUPaHU
ynotpebu Ha QyTypHH THaroiHu (GopMu — CpB.: ,,KAKTO MPOCTOTO OBjaemie, Taka W Obaerie
NpEeIBAPUTEIHO MOTAT J]a U3pa3siBaT CbMHEHHE, IPEATIONI0KEHUE WM yMO3aKIIOUeHHEe OT CTpaHa
Ha ropopemms‘ (Trifone, Dardano, 1995: 356, npes. ¢ moii — b. B.).

5. HampaBeHuTe HaOJIONCHUS IOIKPENAT HM3BONUTE HAa AaBTOPUTE, HHTEPHPETHUPAIIH
obpasyBaHUATa C we Oa Kato nepupepuilHH, a He SAPEHH CPEACTBa 3a H3pa3sBaHE Ha
npeanoioxeHue. Kakro nokasa aHkerara, Te ce M3IOJI3BAT MOAYEPTAHO TO-PSIKO OT €3UKOBUTE
HOCHTENIN B CPAaBHEHUE C HAPEUMATA, CKCIUTMIMPALIH CHIIOTO MOJIATHO 3HAYCHHE.
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INFLUENCE OF THE EXTRACTION METHOD ON THE
TOCOPHEROL CONTENT IN TOBACCO SEED OIL
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Abstract: Tocopherols are biologically active compounds in vegetable oils. They are
commonly referred to as vitamin E known as liposoluble compounds. This study is delved into the
tocopherol content present in tobacco seed oil from the Krumovgrad 58 variety sourced, cultivated
under organic production. Various extraction methods, including Soxhlet apparatus, maceration, and
ultrasonic extraction, are employed to extract the oil. Solvents of different polarities, namely hexane,
ethyl acetate, and a mixture of hexane/acetone (1:1, v/v), are utilized in the extraction process.
Comprehensive analyses are conducted to ascertain both total and individual tocopherol
compositions within the tobacco oil. The results represented tocopherol concentrations ranging from
221,0 mg/kg to 291,0 mg/kg, contingent upon the specific solvent and extraction technique
employed. Furthermore, y- and &-tocopherol are identified within the samples. In conclusion, the
individual tocopherol content remained consistent across varying solvent types and extraction
methodologies, suggesting minimal influence from these factors. The highest total tocopherol
content is achieved by Soxhlet apparatus in the presence of hexane and ultrasonic extraction or
maceration in the presence of ethyl acetate.

Keywords: tobacco seed oil, tocopherols, extraction

1. INTRODUCTION

Tocopherols are an important component in vegetable oils with high biological activity. They
are liposoluble, oxygen-containing compounds and include a group of 8 different homologs — four
tocopherols (a-, B-, y- and 8- tocopherols) and four tocotrienols (a-, B-, y- and 8-tocotrienols) with
the common name tocochromanols or tocols, with vitamin and antioxidant activity. a-Tocopherol
(Vitamin E) is characterized by the highest biological activity, which is why it is vitally necessary
for living organisms, and also it is used as a stabilizer in the food and cosmetic industry (Saini and
Keum, 2016). These natural antioxidants protect lipids in the body from oxidation and have
pronounced antioxidant, anticancer, hypolipidemic, antiatherogenic, and anti-inflammatory
properties.

The tocopherol content in seeds depends on the type, variety, and degree of maturity (Quek
et al., 2007). The period of collection, the conditions, and the duration of storage of the seeds also
influence the tocopherol content. Tocopherols as minor compounds are part of edible and vegetable
oils and are extracted together with the oil from the seeds.

Various oil extraction techniques are applied to extract the tocopherols from the seeds. Cold
or hot pressing and solvent extraction techniques are the most used conventional methods. Solvent
extraction is based on the interaction of lipid molecules with solvents of different polarity (n-hexane,
methanol/hexane, acetone, petroleum ether, ethyl acetate, and others) using a Soxhlet apparatus.
Together with conventional methods some modern extraction techniques have been developed -
ultrasonic extraction, microwave extraction, subcritical fluid extraction, pyrolysis extraction, and
others (Yusuf, 2018). All the techniques listed are applicable for extracting oil and tocopherols, as
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well as tocotrienols. Vegetable oils have different total tocopherol content within wide limits
between 11 and 3468 mg/kg (Aksoz et al., 2020).

Looking for an alternative application of tobacco plant, as an economically beneficial
agricultural crop, more and more data are accumulating about its beneficial use in medicine and
cosmetics. The studies are aimed at a comprehensive study not only of the vegetative parts — root,
stem, leaves, but also of the reproductive parts of the plant — seeds (Grisan et al., 2016).

The chemical composition of tobacco seeds varies according to the variety, climate and
cultivation method. An interesting fact is that the tobacco seed is the only part of the plant that does
not contain nicotine. The seeds are a potential source of glyceride oil (30 - 50%) (Popova et. al.,
2018; Abbas Alli et al., 2008; Raju et al., 2015). Previous studies indicate that seeds from oriental
tobaccos have an oil content of 30 - 41%, and seeds from large leaf tobaccos from the Virginia and
Burley varietal groups have an oil content of 38 - 49%. In the lipid fraction of tobacco seeds grown
in Bulgaria, the total tocopherol content is 2 - 195 mg/kg, and all four tocopherols and a-tocotrienol
have been identified (Zlatanov et al., 2007). In cold-pressed tobacco seed oil from Kazakhstan, the
total tocopherol composition is 217.7 mg/kg, and the individual composition is represented by 4.8
mg/kg a-tocopherol and 88.3 mg/kg y-tocopherol (Ashirov et al., 2020).

Research on the tocopherol content is mainly a study of the composition of different cultivars
in different geographical areas. There is a lack of data on the influence of the extraction method and
the type of solvent on the total content of tocopherols and their individual composition in tobacco
seed oil.

The report aims to investigate the influence of the type of extraction and the solvent used on
the content of tocopherols in tobacco seed oil. Data on the total content of tocopherols and their
individual composition depending on the type of extraction and the solvent used will serve to
optimize the methods for their extraction and their potential use.

2. METHODS AND MATERIALS

Tobacco seeds from the Krumovgrad 58 variety, grown on a certified organic field in an
experimental station in the city of Gotse Delchev, at the Institute of Tobacco and Tobacco Products,
Agriculture Academy were used. Pre-dried and ground tobacco seeds were prepared for extraction
according to the chosen method, using three different solvents, n-hexane, ethyl acetate, and n-
hexane/acetone (v/v, 1:1), supplied by Sigma Aldrich to perform the analysis.

Extraction with a Soxhlet apparatus - 50+0.0002 g of ground tobacco seeds were weighed in
a special sleeve and loaded into the extractor of a Soxhlet apparatus. 100 ml of solvent was added
and the oil was extracted for 8-12 h. After the extraction was complete, the solvent was distilled off
on a rotary vacuum evaporator and the oil was determined by weight.

Maceration - 10+0.0002 g of ground tobacco seeds were weighed in a 100 ml flask and
poured with 30 ml of the solvent. The mixture is homogenized and placed in a thermostatic water
bath at 25°C for 30 min. The mixture was then filtered through a glass vacuum filter and washed
with another 20 ml of the selected solvent. The oil was removed from the solvent on a vacuum
evaporator, and then dried to constant weight.

Ultrasonic extraction — a flask with 10+£0.0002g of ground tobacco seeds and 30 ml of solvent
was placed in an ultrasonic bath model "Elma Transsonic T 460/H". The extraction was carried out
without heating for 30 minutes at a frequency of 35 kHz. After the extraction is completed, the
sample is filtered through a glass vacuum filter and washed with 20 ml of the solvent. The oil was
separated from the solvent by a vacuum evaporator and dried to constant weight.

Determination of tocopherols in tobacco oil - The determination of tocopherols in tobacco
oil was done using HPLC chromatography. Tocopherols have the property to fluoresce when
irradiated with light of a certain wavelength: 290 nm for excitation and 330 nm for emission. A
Merck-Hitachi high-performance liquid chromatography apparatus was used, with a Merck-Hitachi
L-6000 pump, a Merck-Hitachi F-1050 fluorescence detector, and a Nucleosil Si 50-5 column (250
mm x 4 mm). The separation was carried out using a mobile phase of n-hexane: dioxane 96:4 (v/v)
at a flow rate of 1 ml/min. A standard solution of a mixture of individually pure tocopherols (a-, B-
, A-, 8-) was prepared with a precise concentration for each tocopherol. The total amount of
tocopherols in mg/kg oil was calculated as the ratio of the sum of the peak areas of the identified
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tocopherols from the test solution to those of the standard solution. Individual tocopherols are
expressed as a percentage, relative to retention times compared to the controls.

3. RESULTS

The conducted analyses showed a different type of oil in appearance according to the type of
solvent used (Fig. 1.). The oil extracted with n-hexane has the best visual qualities — pale yellow,
clear, and free of impurities. The oil extracted with ethyl acetate was cloudier, while using the
hexane/acetone combination, resulted in darkening and the presence of solids. Extractions were
carried out using a Soxhlet apparatus, maceration, and ultrasonic extraction with solvents of different
polarities - n-hexane, ethyl acetate, and n-hexane/acetone 1:1 (v/v).

Different amounts of oil were extracted and the results are presented in Fig.2. The extracted
oil was in the range of 26.95+0.40% to 38.42+0.50%, regardless of the method and solvent used.
The highest oil content with n-hexane (38.42+0.50%) and ethyl acetate (36.25+0.40%) as solvents
was achieved by Soxhlet extraction. When using the solvent hexane/acetone, the maceration method
reports the highest yield - 35.57+0.50%.

The Soxhlet extraction has the yield of oil increases in the direction of a non-polar solvent n-
hexane/acetone < ethyl acetate < n-hexane. The maceration method showed inverse dependence -
n-hexane < ethyl acetate < n-hexane/acetone. The ultrasonic extraction reported oil yield without
large variation for different types of solvent.

Tobacco seed oil,%

m Soxhlet apparatus = Maceration = Ultrasound extraction

38.42
0608125 20%%9 13205 324955% 39

==

==,

n-hexane; ethyl acetate; n-
hexane/acetone

n-hexane ethyl acetate n-hexane/acetone

Figure 1. Tobacco seed oil Figure 2. Extracted oil yield from tobacco seeds with
different methods and solvents

Table 1. Total and individual tocopherol content in the tobacco seed oil, obtained by different
extraction methods with three different solvents

Soxhlet Ultrasound extraction Maceration
apparatus
Tocopherols Control n- n-
: ethyl ethyl
sample with [n-hexane hexane |n-hexane hexane
acetate acetate
n-hexane /acetone /acetone
y-tocopherol, % 33.1+0.5 | 37.5+0.4 | 39.1+0.2 | 37.6+0.2 | 36.2+0.1 | 37.7+0.2 | 36.6+0.5
o-tocopherol, % 66.9+0.2 | 62.5+0.6 | 60.9+0.5 | 62.4+0.3 | 63.8+0.3 | 62.3+0.4 | 63.4+0.5
Total tocopherols, mg/kg| 291.0+0.4 [228.0+0.5|275.0+0.5/265.0+0.4{221.0+0.7|289.0+0.5|235.0+0.4

The total tocopherol content in the extracted oils was determined to be over 200 mg/kg,
regardless of the extraction method and the solvent used (Table 1). The highest content of
tocopherols was found in oil extracted with n-hexane by a Soxhlet apparatus (291.0+0.4 mg/kg),
and the lowest by the maceration method with the same solvent (221.0+0.7 mg/kg). The ultrasonic
extraction obtained the highest yields of tocopherols with ethyl acetate 275.0+0.5 mg/kg and
hexadecane/acetone 265.0+0.4 mg/kg, and the maceration method with ethyl acetate 289.0+0.5
mg/kg. The individual tocopherol composition is represented by two tocopherols - y and 3. The
percentage of -tocopherol is higher than that of y-tocopherol in all the samples examined.
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4. DISCUSSION

Soxhlet extraction, a classic method for oil extraction, requires specific equipment and a large
amount of sample and solvent. Maceration and ultrasonic extraction are rapid, cost-effective, and
readily available methods enabling oil extraction from high-oil and low-oil seeds. The tocopherol
content in the oil affects its stability and suggests its use in various formulations for cosmetic and
pharmaceutical products.

The tocopherol composition of the oil was determined using three different solvents to extract
the lipid fraction from tobacco seeds. The solvents were selected based on their polar index (P),
which measures the degree of interaction. A non-polar solvent (hexane with P"=0), a neutral solvent
(hexane/acetone 1:1, v/v with P*=2.5), and a polar solvent (ethyl acetate with P*=4.4) were chosen
to mark the ability of each solvent to extract lipids using different extraction methods.

The sample obtained through a Soxhlet apparatus in the presence of n-hexane has the highest
yield of tocopherols, therefore it is used as a control sample in terms of their content.

The use of different solvents during maceration and ultrasonic extraction alters the
percentage distribution of individual tocopherol composition. However, this does not lead to a
complete extraction of tocopherols from the tobacco seeds compared to the control sample.

The total tocopherol content was found to be lower than that of the control sample. The polar
solvent ethyl acetate was preferred as the extractant in both methods (maceration and ultrasound
extraction) for obtaining tocopherols. These results are consistent with the data on the total
tocopherol composition of tobacco seeds from Bulgaria.

Different individual tocopherols were identified depending on the variety of tobacco seeds
grown in Bulgaria. Popova et al., 2018 identified in Nicotiana tabacum seeds only y- tocopherol,
while Zlatanov et al., 2007 reported in Virginia and Burley variety a-tocopherol (189-981 mg/kg),
a-tocotrienol (30-199 mg/kg), B-tocopherol (8-93 mg/kg), y-tocopherol (9-351 mg/kg) u o-
tocopherol (2-283 mg/kg) (Popova et al., 2018; Zlatanov et al., 2007).

Srbinoska et al.,2005 investigated tobacco seeds from North Macedonia and reported total
tocopherol content of Vitamin E — 116.8 mg/100 g oil, with individual tocopherol content as follows:
0.1 mg a-tocopherol, 1.4 mg B-tocopherol, 61.7 mg y-tocopherol, 1.1 mg a-tocotrienol, 0.7 mg B-
tocotrienol, 51.3 mg y-tocotrienol and 0.7 mg &-tocotrienol (Srbinoska et al., 2005).

The data for tocopherol content of tobacco seed oil, with all extraction methods and solvents
used were higher than the reported by other authors.

5. CONCLUSIONS

The content of tocopherols in tobacco oil is highest when using a classic extraction method
with a Soxhlet apparatus and a non-polar solvent n-hexane. Ultrasonic extraction or maceration with
the polar solvent ethyl acetate can also be successfully used to apply an economic, rapid, and more
accessible method for the extraction of tobacco oil with a high content of tocopherols. The individual
tocopherol composition of the oil is not affected by the type of solvent used and the extraction
method but only determines the redistribution of the percentage ratio of the identified y- and -
tocopherols.
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Abstract: To measure students' argumentation skills, a questionnaire on biology and health
education in high school was created. It was developed in connection with pedagogical research. It
is based on three main criteria: generating an argument, generating a counterargument, and
evaluating refutations. Questions with an elective and free answer are included. The goal is to track
the levels for generating arguments that are the product of the argument.
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MsicTo U poJisi Ha ApryMeHTAIMATA B 00yYeHHETO 10 MPHPOAHN HAYKH

B ceBpemenHOTO 00pa3zoBaHMe JMTEpaTypara MpeocTaBsi HeAOCTaThyHa MHGOPMAIHS 110
OTHOIIEHHE Ha BBIPOCUTE 32 TOBA JIAJIM YUYECHHUIUTE B CPEIHHUTE YUWIMINA MOTaT J1a y4acTBaT B
CMHCIIEHa apTyMEHTAIMsI OTHOCHO COIMOHAYYHH BBIIPOCH 1 JJAJIK TO3H IPOLIEC ITO100psIBa TIXHOTO
KOHIENTyaJ HO pa3bupane Ha Haykara (Venville et al, 2009).

Erduran et al (2007) cuwmrar, 4e ako OBJE OTHpPaBEH BBIPOC KBM BCEKH MMEIarOrHYCCKH
CHELHUAIICT, KOWTO € paboTHII BBPXY apr'yMEHTAlHATa B KJIACHUTE CTau MO MPUPOAHU HayKH ,,Kos
e Onia OocCHOBHATA JHMHHUS Ha H3ClIeABaHE B paboTaTa My C ydeHUIUTE?*, TO Hal-BEpOATHO
OTTOBOPBHT OM OWJI, 4e OT KJIIOUOBO 3HA4YCHHME € MeTojojorusta. Haii-BeposTHO ToraBa Iie
BB3HMKHAT M HSKOW METOJIOJIOTMYHHM BBIPOCH Karo: Kak na ce pasrpaHuuaBar JaHHHTE OT
BapuaHTHTe?; Morat 1 TeOpeTHIHNUTE TBBPACHNUS J1a Obaat nanHu?; KakBa e equHMUIIaTa 32 aHAIIN3
Ha apryMeHTa W Ha apryMeHTanusra B KiacHara cras? KakBu KpUTepuH ompenensT uzbopa u
IpUWJIaraHeTo Ha MHCTPYMEHTH 3a Koxupane? KakBo ompaBnaBa m30opa Ha €AMH METO/AOJOTHYEH
noaxon npea apyr? Kakso Hu mo3BossiBa J1a n36epeM KOHKPETEH METO0JIOTHYEH TOAX0 U KakK J1a
TO IPUIIOKUM?

IlenTa Ha TOBa W3cieIBaHE € Jla C€ AMArHOCTHIMpa Ka4eCTBOTO HA apryMEHTALUs IpH
yuenui ot 10. ximac B oOyuenuero no buosorus u 3apaBHO oOpasoBaHue. 3a HYXKAWTE Ha
eKCIIEpUMEHTa € Ch3/aJIeH EeKCIHEepHMEHTaNeH AW3aifH Ha BBIPOCHHMK, KOMTO HM3LSIO BKIFOYBA
3aj]a4M, CBbP3aHU C apTyMEHTAIMATA U apIYMEHTATUBHUTE YMEHHUS Ha YYCHUIUTE B THMHA3HAJICH
€Tal, KakTo ¥ ¢ He(OpMaTHOTO pa3CHKICHHWE M KOHIENITYaTHOTO pa3zbmpane. M3crnemsanero e
MPOBE/ICHO B JIBE YUWIIUILA U BKIIIOYBA 110 2 napanenku oT 10. Kiiac BbB BCSIKO YUHIIHIIE.

»APIryMeHT" U ,aprymeHTaAnMNsd "

Apeymenmsvm e ieHTpanHo NoHATHE B TeopusaTa Ha [lepenman. IIpeacraBen e kato Bepura oT
TBBPJICHUSI, BPB3KUTE MEXIYy KOMUTO Ca MOAJOKEHH Ha OLEHKA, ChOOpa3HO KOHTEKCTa — OpaTop,
peropuuecka CUTyanus, e, MOTUBU. 3a [lepenMaHn apryMeHTHT € MaKpOIOHATHE, CUMBOIM3UPAIIIO
IPJIOCTHO pedTa Ha roBopeliara JIMYHOCT. Haif-o0mmpHara yacT oT Tpakrara € HOCBETeHa Ha aHaIn3a
Ha U30JIMPaHUTE apryMEHTH U NpUIaranuTe aprymMmeHtaruBay Texuuku (Credanosa, 2024).
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M. TabakoB (2012, p. 89) mocouBa, 4ye B Teopusara Ha [lepenMan apeymenmayusma Kato
IpoleC HE € CKBUBAJICHTHA Ha JIOTMYECKOTO [OKA3aTelICTBO. MeXIy TAX ChIIECTBYBa
(dyHnnameHTanHa paszianka. Jloka3aTelIcTBOTO € pa3ChXICHUE, YPE3 KOETO € JIOTHUECKH CPEICTBA Ce
000CHOBaBa MCTHHHOCTTA Ha NaJCHO TBBPACHHE (Te3a); OTIMYaBa CE OT JAPYTHTE CpPEACTBa 3a
yOexmaBaHe 110 CBOSI KATETOPUYCH XapaKTep; KIIacCHIecKaTa JOTHKa OOpaBy ¢ AUPEKTHH (TIPEKH) U
KocBeHH nokaszarenctsa (Tabakos, 2012, c. 89). AprymenTanusira, no nepunuims Ha [lepenman, e
,,A3y4aBaHETO HA AMCKYPCUBHHUTE TEXHHUKH, KOUTO OTBEXKAAT WJIM MOBHUILIABAT NPUBHP3aHOCTTA HA
CHh3HAHHETO Ha ayAHWTOPHUSATa KbM apryMEHTHTE, NPEJIOKEHH B MOJKpena Ha AajeHa Te3a™ (1o
Credanosa, 2024). Axo 10Ka3aTeJCTBOTO IMO3BOJIABA Ja JOCTUTHEM JO JAJCHO 3aKIIOUYCHUC
MIOCPEACTBOM pallMOHAJICH IIPOLEC, KaTO M3XOIMM OT IPENNOCTaBKUTE, TO apryMEHTAIHsITa el
Jla TIPOU3BEJIC CHITIACKE TI0 OTHOIICHNE HA HAKAKBO TBBPACHHE, KOETO HE € YHHBEPCATHO MPHUETO.
JlokazaTencTBOTO € 0OEKTHBEH MPOIIEC, a apryMEHTAIUsTa, 10 JyMHUTE Ha aBTOPa, € CyOEKTHBHA U
KOHTeKcTyanHo aerepmuHupana. H. Credanosa (2024) cuura, ue IlepenmanoBoTo pa3zdupane 3a
apryMeHTanus ChBIaAa C MOHATHETO 38 PETOPUIECKA apTyMEHTAINS.

CTpykTypa Ha aprymeHTa

ITo mamam Ha Roviati et al (2020) Cr. TynMmuH npemiara TpaAUIIHOHHOTO M3ydYaBaHE Ha
JIOTHYCCKUTE YMO3AKIIOUCHHS Ja Ob/Ie 3aAMCHEHO ChC CPABHHUTEIIHO U3CJICJBAHE HA apryMEHTHUTE,
MPWIOKKMH B pasnuuHuTe npodecronanau chepu. [Ipomsnara cnopen Tynmun (Tymmun, 2002)
ce cBeXIa M0 MOAM(UKALKSA HAa HAYYHOTO IIOJIe, 33 HEro OTHpaBHA TOYKA HE € (PHIOCOPCKHST
uzeal, a OllCHbYHATA MPaKTHKA. MOIEIBT Ha aBTOpPa 33 CTPYKTypaTa Ha apryMEHTa € MPEICTaBeH
Ha ¢ur. 1.

ONPEAEAMTEA

|, fapot Ha
aprymeHta

®@urypa 1. Mogen va Ct. TynmuH 3a cTpyKTypa Ha aprymenTa (o Roviati et al, 2020)

,KauecTBo Ha apryMeHTranmsTa € CTENEHTa, A0 KOSNTO JOKa3aTelicCTBaTa M JIOTHKATa
TIOJIKPETIAT J1a/IeHO TBbpAEHNE. Pa3chkaeHneTo e Bepura oT CBbpP3aHN MUCIIU WIN TBBPACHUS.

Bcesika Bepura oT pa3chkKICHUS 3aBbPIIBA ChC 3aKIIOUYEHHE M C JI00pa apryMeHTalus KaTo
,»BPB3KUTE" BBB BepUrarTa IMOJKPEIT 3aKiIroueHneto. OCHOBHOTO pa3ChKICHHE MOXE Jia ce
OCHOBaBa Ha aBTOPUTET, JIOTHKA UIIH TEOPHSL.

Onpogepoicenueno TIPEACTABIIABA U3ABICHUE, Y€ JaJCHO TBBPIACHHE € IPEIIHO Bb3 OCHOBA
Ha JI0Ka3aTeJICTBa U MOTHBH. OIPOBEpP)KEHUsATA HE ca ChIJIACHH C ONpPENENeHO TBBPJICHHUE, HO He
IpaBAT HOBO TakoBa. Kowmpaapeymenmume TPENCTABISABAT alNTEPHATHBEH MCK, OCHOBaH Ha
Pa3CHKICHUS W AoKazaTencTBa. Te ch3laBaT HOBO TBBPAEHHE, KOETO HE € B CHOTBETCTBHE C
mepBoTO* (Roviati et al, 2020).

MeTono/10rus Ha U3CJEABAHETO 32 H3MEPBaHe HA KA4YeCTBOTO HA APTyMEHTALUATA

Cp3naeHusIT BBIOPOCHUK, ChABpPXKAIl 4 BBIPOCAa, € OCHOBHA 4YaCT HAa METOIHYECKUS
HHCTpyMeHTapuyM. Upe3 Hero ce Leimu a ce JUarHOCTULMPAT caMO yMEHMATA 3a apryMEHTUpaHe Ha
YUYEHHUIIMTE, @ HE MOCTIKEHUSI UM 10 OHMOJIOTHsl M 3/ipaBHO oOpa3oBaHHe. BkioueHn ca BBIPOCH C
n30MpaeM Wi CBOOO/ICH OTTOBOP, KAKTO U TAOJIMIIH, B KOMTO YUCHHILIUTE MOAPEKAAT Aa/ICHH TBEPACHNUS
CrIopes TsIXHaTa yOeANTETHOCT. 3a LelITa ce u3noJ3Ba ckanara Ha Frey et al (2015) ot 1 no 6:

1. Haii-yOequTeTHUST apryMeHT;
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2. Bropwus o cTeneH Ha yOeAUTEITHOCT apTryMEHT;

3. TpeTusaT no cTeneH Ha yOSTUTEIIHOCT apTyMEHT;

4. YeTBBPTHSAT IO CTETICH Ha YOSIUTEITHOCT apTyMEHT;

5. IletusaT o cTemneH Ha yOSIUTETHOCT apryMeEHT;

6. Hait-neyOenurenausar aprymenr (Frey et al, 2015).

Bwnpocure, upe3 KOMTO ce M3MepBaT IIOKa3aTeluTe 3a apryMEHTaTUBHM YMEHHS Ha
YUCHUIIUTE, Ca KAKTO CIIC/BA:

Benpoc 1: Yuenure n3nonssar apryMeHTH, 3a J1a yOeAsT Ipyrure, 4e TBHPJACHUETO UM €
BspHO. KBM TBBPIICHHETO OTHOCHO H3MOJI3BAHETO HA JKMBOTHHTE B HAYYHUTE W3CIEIBAHUS Ca
naneHu 6 pa3nuyHM apryMeHTta (o3HaueHH c¢ Oyksm). I[loppenere apryMeHTHTE CIOpes TsAXHaTa
yOeqUTeTHOCT, KaTO M3MOI3BaTe cKkaitarta oT 1 1o 6.

TBBPAEHUE: Ha yuennte 6u TpsiOBano na 6b1e pa3penieHo 1a H3M0I3BaT )KHBOTHH B
HAay4HHTE CH M3CJICIBAHUS, 3a110TO...

[onpexxnane
APIT'YMEHTHU Ha
apryMEHTHTE

a/...BMECTO TOBa MOTar Ja Ce MpIIaraT KOMIIOTEPHA CUMYJIAINU WA IPyTH
HEKUBOTUHCKH MOJCIIH.

0/..)KHBOTHUTE ca MOJNATINBA HA MHOTO OT CBHIIUTE OAaKTEPHH U BHPYCH KaToO
X0paTa, IPUIHUHABAIIN HalPUMEpP aHTpaKC, epa mapka i Manapus. Maxkap de
Me>1<):[y JKUBOTHUTEC U YOBCKAa NMa pe;mua AHAaTOMUYHHU U (l)I/I3I/IOJ'IOFI/I‘-IHI/I pa3ﬂ1/n<1/1,
TC anTemaBaT U CXOOHU XapaKTepI/ICTI/IKI/I. I[a,ueH JKMBOTHUHCKU BUJ CC BKJIKOYUBA B
EKCIIEPUMEHT CaMO aKO CIOAESTsI Oeie3u ¢ YOBEKa, KOMTO Ca BAYKHU 32
M3CIIEIBAHETO.

B/... IPOyYBaHUsITA HA OOIIECTBEHOTO MHEHHE TIOKA3BaT, Y¢ MHO3HMHCTBOTO OT
xXopaTa 000psIBaT U3IMOA3BAHETO HA )KUBOTHH B OMOMETUIIMHCKU H3CIICABAHIS,
KOHUTO HEC HpI/I‘II/IHﬂBaT 60.]'[[(3 Ha )XUBOTHUTEC U BOOAT 10 OTKpI/IBaHe Ha HOBHU
JICKapCTBa U TEPAINH, HAIP. 33 JICUCHHE HA acTMa, PaK | Jp.

T/... eKCTISpUMEHTHTE C KHBOTHU MMAT CHIIIECTBEHA POJIS 32 pa3paboTBaHE Ha
JKHBOTOCTIACSIBAIIY XUPYPIHICSCKH MPOIEAYPH, CAUTaHA B MHHAJIOTO 32 HEBB3MOXKHH.
Hampumep TexHuKarta 3a 3ammBaHe Ha KPHBOHOCHH CHIOBE € pa3padoTeHa upe3
orepanyy Ha Kydera u KOoTku oT A. Kapern, 3a koeto Toit momyyaBa HoGemoBa Harpama
(1912 1).

I/... UH(ekTupaHeTo Ha )KHBOTHU C OTIPEIeICHN OaKTepUH WM BUPYCH MO3BOJISIBA
Ha M3CJICIOBATEIIUTE 3 UACHTUPHUIIMPAT MUKPOOPTaHU3MHU, KOUTO TPUIHHSIBAT
pasnuunu 3a00msaBanust. Cie pa3no3HaBaHETO MM YUCHHUTE MOTaT Ja pa3padoTsaT
BAKCHMHHU U 1a TECTBAT TAXHATA eq)eKTI/IBHOCT 663 aa HpI/I‘II/IHSIBaT Bpezla Ha 9YO0BCKa.
e/...IpY Y0BEKa ca YCTAHOBEHH OKOJIO 65 MHQEKITNO3HH 3a00BaHMs, OOIITH C
Te3u mpu Kyuetara, 50 ¢ roBenara, 46 ¢ oBIeTe U KO3UTe, 42 ChC CBUHETE, 35 ¢
KOHETE M 26 C NITHUIUTE.

Bovnpoc 2: Koraro He ca CBIVIACHH C apryMEHTHTE, IIOJIKpPEIMIIN HafeHO OOsICHEHHE
(TBBpACHHUE), YIEHNTE ONPOBEPraBaT MCTUHHOCTTA M TOYHOCTTa HAa TE3H apryMEHTH, KaTo MPUBEXAAT
CBOTBETHH JI0Ka3aTeNcTBa. Brucanara mo-ommy cutyanys € JaJeH apryMeHT 3a U3MO0JI3BaHE HA )KUBOTHU
B Hay4YHUTE M3CIEIBAHUS C 6 DPasIM4YHH OIPOBEP)KEHHS HAa TO3M apryMeHT (O3Ha4eHH C OYKBH).
Iogpenere ompoBep:keHUATa CHOpeN TAXHATAa CHJA, KaTo M3MON3BaTe CKajaTta. J[Bama ydeHWIH
JIICKYTHpAT BBIIPOCa ,, | psiOBa JIM YUEHHUTE J1a U3I10J13BaT )KUBOTHH B OOMEIUIIMHCKUTE N3CIIeABaHUA ",
Yuenux 1 n3passiBa O3MIMS, CIIOPE KOSTO EKCIIEPUMEHTUPAHETO C KMBOTHU B OMOMEMIIMHATA HE €
nobpa waess W TpPUBEXOa apryMeHT B TIOAKpENa Ha TBBPACHUETO CH. Yuewux 2 wu3passBa
TIPOTHBOTIOJNIOXKHA TIO3HIHSA, KaTO MOCOYBa 6 pasiMYHM ONPOBEPXKEHHS HA apryMeHTa, M3THKBAaH OT
ITBPBHS YUCHUK:
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To3uyus na ywenux 1: ,,I3mon3BaHeTO Ha YKUBOTHU B OMOMEIMIIMHATA € JIOIIA Wies, Thid KaTo
X0Opara W KUBOTHUTE CTPAJAT OT pas3iaudHU 3a0oisBaHusa. OCBEH TOBa CTPOSKBHT HA OPTAHHUTE U
CHCTEMHTE, KaKTO M TAXHaTa (PU3MOJIOTHS, ca ChBBPIIECHO PA3IMYHU MPH YOBEKA M KUBOTHHUTE.
Torama, ciex KaTo MMa TOJIKOBAa CHIICCTBEHH pa3iW4usd, KaK ydeHHTE MOTAT Ja OIpPaBHasT
MTPOBEKIAHETO HA OOJIC3HEHN EKCIIPUMEHTH C JKUBOTHUTE?

Hosuyus na yuenux 2: ,He cbM CBITIaCeH ¢ TBOSTA MO3HUIMA, 3aIIOTO: ...

Ilonpexxnane Ha
OITPOBEP>KEHUA OTPOBEPIKCHUATA

a/...fOpH lla MMa CBIIECTBEHH pa3jW4yus B CTpoeka M (HU3HOIOTHATA Ha
OpTaHWTE U CHCTEMHTE IPH YOBEKA U )KUBOTHHUTE, KAKTO TBHPAHUIII, CMATAM, Ue
M3IION3BAHETO Ha Ja0OpaTOpHH XKUBOTHH B OMOMEIUITMHCKH H3CICABAHUS €
nmoOpa uaest, Thil KaTo MHade O OMII0 HEBB3MOXKHO Ja Ce TOKaXKe, 1€ KOHKPETCH
MHKPOOPTraHU3bM MPUYMHSBA IaJCHO 3a00JIsIBaHE.

6/... Mucsi, ue N3M0N3BaHEeTO Ha JXUBOTHU B OMOMEINIIMHCKY EKCTIEPUMEHTH €
J100pa ¥ MHOTO TOJIe3HA UJIEs.

B/... )KHBOTHHUTE HE Ca TOJKOBa Pa3JIUYHU OT Xopara. JKMBOTHUTEC M YOBEKBHT
AMaT aHATOMUYHH ¥ (PU3UOJOTMYHM CXOJCTBA B CBOMTE OPTaHU U CHUCTCMH.
J’KuBOTHMTE CTpajgaTr OT MHOTO OT CHUIUTE 3a00JIIBaHMUs KaTO YOBEKA.

r/... He OCh3HABAII KaKBO TOBOpHIIL. [IpOCTO U3MUTBAII TOBEYE 3arPIIKCHOCT 32
JKMBOTHHTE, OTKOJIKOTO 32 X0OpaTa.

I/... MaieH >KUBOTMHCKU BUJ c€ M30Mpa 3a M3CJICABAHE CaMO aKO CIIOICIs
XapaKTePUCTUKU C YOBCKAa, KOMTO Ca 3HAYMMH 3a MpoyuyBaHeTo. Hampumep
KIBOTHHUTE UMaT MHOTO OT CHIIUTE OPTaHM KAaTO XOpaTa, Taka 4e Te MOraT Ja
Ce M3II0JI3BAT 32 Ch3/AaBaHe Ha HOBH XUPYPrHUCCKU TEXHUKH. TpaHCIUIaHTANN
Ha OpTaHH, ONepalys Ha OTBOPEHO CHhPIE U MHOTO APYTH MPOIEIYPH, KOUTO
JTHEC Ce TPUJIAraT, ca pa3paboTeHH upe3 eKCICPUMEHTH C KHBOTHH.

€/... KaK U3I0JI3BaHETO Ha KUBOTHH B U3CIICABAHUATA MOXKE J1a ObJIe JIoIa uies,
IIOM TIO3BOJISIBAa HA YYCHHUTE JIa M3BHPIIBAT NMPOYYBAHMs, O€3 Ja ce Hayara Jia
MIPOBEXKIAT O0JIC3HEHH EKCIICPUMEHTH BBPXY Xopa?

Boenpoc 3: /[Bama yueHHM BOAAT cHOp o BbHpoca ,,KuBu im ca Bupycure?. Bcexu ot
YYEHHTE TIPENICTaBs CBOSI TEOPHsl (TBBPIEHUE):

Teopus 1. Bupycute npuresxaBaT OCHOBHH CBOIMCTBA Ha KHBOTO U CJIEOBATEIHO TE Ca KUBH.

Teopus 2. Bupycure He npuTekaBaT OCHOBHH CBOWCTBA Ha HMBOTO U CIIEIOBATEITHO T€ HE ca
KHBH.

Bceku yueH npuBex/ia 10Ka3aTeNCTBa B MOAKPENa Ha CBOSATA TEOPHSL.

Ananuzupatime ooxazameicmeama, o3Havenu ¢ oykeu 6 mabauyama no-oony. Illpouememe
onucanama Cumyayus, Kosamo ce OmHacs 00 OUCKYCUSIING MeNcOy 06e SpYNi.

A/ Kou ot noxazatenctBata monkpernsat Teopus 1 m xom — Teopus 2? (Cpeunty Bcsiko
JIOKa3aTeJICTBO B TaOJMIaTa 3anuIIeTe nudpara Ha CbOTBETHATA TEOPHSL. )

b/ Kost ot nBere Teopun (TBbpACHNS) 32 BUPYCHTE TTOAKpensTe Bue?

B/ Kon moxasarencTBa mogkpernsT BameTo TBepaeHue? (3anumere OyKBUTE Ha CHOTBETHHUTE
JIOKa3aTesICTBa).

JOKA3ATEJICTBA 3A OIIPEAEJIAHE HA BUPYCUTE [Monkpensina
KATO XVBU WJIW HEXXUBU TeopUs

a/ Bupycute ca HaIMOJICKYITHH KOMIUIEKCH, u3rpagenu ot moyiekyina PHK win
JHK, obrepHara oT 6enThyHa 00BUBKA (KAIICHI).

6/ Koraro ¢ u3BbH KJIETKaTa, BUPYCHATa YaCTHIIA CC HApU4Ya BUPUOH, B KOWTO HE
Ce OCBIIECTBsIBA 00MsIHA Ha BEICCTBA U TPAaHC(OPMAITUs HA CHEPTHsl.

B/ Bupycure mMorar 51a ce caMOBB3IPOHU3BEIKAAT CAMO aKO TOMAJIHAT B )KHUBH
KIICTKH.

r/ Ilonsikora BupycHara HK Moxke na ce mpeniaBa OT KJeTKara roCTONPUEMHHUK B
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HEWHOTO TOKOJICHHUE, 03 1a ce CHHTE3MPaT HOBH BUPYCHH YaCTHUIIH.

I/ Bupycure ca Hek1eThuHM ()OPMHU Ha JKHBOT, Thi KaTO MPUTEXKABAT HyKJICHHOBA
KHCEJINHA, B KOSITO € KOIMpaHa reHeTHIHa HH(OpMAIys 3a CTPyKTypaTa Ha
OenThLNTE, BIU3AIIHI B CHCTaBa UM.

e/ KoraTto monaise B KJIeTKaTa ToCTONpHeMHNK, BupycHara HK ce yaBosiBa
CaMOCTOSATENTHO KaTO M3I0JI3BA €EH3UMHU, CTPYKTYpPH M €HEPIHs Ha KJIETKATA.

x/ Bupycnara HK u BupycHuTe OenThIN, CHHTE3UpaHH B KJICTKaTa
TOCTONIPHEMHHUK CE CaMOCTIO0SBAT B 3pENY BUPYCHH JaCTHIM, KOUTO HAITyCKaT
KJIETKATA.

3/ Kopona BupycsT SARS-CoV-2, npuunnuten Ha 3a0ossaneto COVID-19, e
usrpazgeH ot PHK u GentrpueH kancus,

n/ XepnecHnTe BUPYCH C€ BH3IPON3BEKAAT IPEAUMHO B KJIETKH Ha KOXKaTa,
HEpPBHH KJIETKH U JIUM(OLUTH.

Bunpoc 4: 3ano3HaiiTe ce ¢ HO3UIMUTE HA YYSHHU 33 IPOU3BOJICTBOTO M Pa3NPOCTPAHEHHETO
Ha renHoMoaudunupanu xpanu (I'MX), ciien ToBa otroBopere Ha Bbrpocu A no I

Curyauus:

VYuenn B IlIBeiinapus pa3paboTBaT HOB TeHHOMOIU(UIIPAH COPT OPH3, HAPEUEH ,, 31AMeEH
opuz”. lmesTa 3a HErOBOTO Ch3[aBaHE € J[a CIIAaCH JKMBOTA Ha MMJIMOHU XOpa, 3aCTpPalICeHH OT
HEJIOCTHUT Ha XpaHa (TJIaBHO B A3Ws), U J]a IOMOTHE B PEIIaBAaHETO Ha MpobieMa ¢ aedunuTa Ha
BUTaMHUH A, BOJEII N0 paHHa 3ary0a Ha 3peHHeTo. | eHHOMOIU(HIIMPAaHUTE OPU30BH PACTCHUS
CHIbpIKaT /1Ba JOIBIHHUTEIIHN I'HA 38 CHHTE3 Ha OeTakapoTHH (IPEAIICCTBEHUK Ha BUTaMHUH A):
€IMHUSAT TeH € OT XBJIT HAPIKC, a APYTUAT — OT nouBeHa Oakrepust (Erwinia uredovora).

I'pyna ydeHu BsipBaT, 4e KOHCYMHPAaHETO Ha T€HHOMOJU(MUIMPAaH OpH3 e CIOMOTHE 32
pemaBaHe Ha Je(DUIMTHHS TPOOJIEM C BUTAaMUH A, a TOBa IlIe HaMaJIi CIIy4anuTe Ha JETCKa CIenoTa
u HepoxpanBaHe. [1o nanau Ha CBeTOBHATA 3/IpaBHA OpPraHU3aNys, HEIOCTUT'BT HAa BUTAMUH A BOAU
J10 paHHa cienioTa Ha 6:m30 500 000 nena roJUIIHO U OTHEMA )KMUBOTA Ha 01130 1-2 MJIH. AyIIH B
pa3BHBAIINTE CE CTPAHU. YUSHUTE OT Ta3M IpyIia TBBP/SAT, Y€ HAMa HAYYHU [TPOY4BaHHs, KOUTO Ja
ca YCTaHOBHJIM KaKBHUTO H J]a € OTTACHOCTH, CBbp3aHU ¢ yrnorpebdara Ha [MX.

Jpyra rpymna y4eHH TBBPAHM, Y€ 3acera He € M3BEeCTeH €(EeKThT OT KOHCYMHPAaHETO Ha
reHHoMoanGuIrpanus opu3 (1 Ha kakBaTo U 1a € ' MX) BbpxXy 31paBero Ha yoBeka. Hsiama nanuu
3a OMOXMMHYEH aHAU3 Ha 3IaMmHuUs Opu3, 3a Jla Ce yCTAaHOBU Jaiy J00aBSHETO HA HOBHM T'CHH
IIPOMEHsI PaCTEHHETO KaTo 1su10. OCBEH TOBA € Bh3MOXHO /1a C€ OCBIIECTBH KPBCTOCBAHE MEXIY
HOBUS COPT U TPAJULIHUOHHNUTE (HEMOAN(DHUIIMPAHH) COPTOBE OPH3, KOETO MOXKE J1a TPOMEHH TeHOMa
Ha [OCJIeIHUTE. 3aTOBA YUYSHUTE OT Ta3H IPyIlla CMATAT, Y€ eJlHa 3APaBOCIOBHO OalaHCUpaHa IueTa
Ou Ouita 1mo-100po pelleHre 3a CIpaBsHe ¢ BATAMUHHHUS HEJOCTHUT, OTKOJIKOTO 31amHUsl OPU3.

A/ Cusamame au, ue 3namuusam opus mpaoea 0a ce NPou3eeNcoa u pasnpocmpansasa?

b/ Kaxeu ookaszamencmea (ghaxmu, npoyusanus, npumepu u Op.) NOOKpensm 6auiemo
mevpoeHue?

B/ Ipyr Bam cpydenuk He € cpriiaceH ¢ Bameto TBepaeHne. Kakeo Ou moevi oa nocouu
Bawwusm cvyuenux, 3a 0a nookpenu ceosama nosuyus u 0a Bu yoeou 6 nes?

I'/ Kaxeo buxme omeosopunu na Bawus cvyyenux, 3a oa onposepeaeme ne208ama no3uyus
u 0a 2o ybedume, ue mevpdenuemo Bu e obocnosano u npuemiueo?

Kputepuu 3a n3amepBaHe yMeHHMSITA 32 apryMeHTHPaHe HA YYeHUIUTe

3al0)keHH ca TpU OCHOBHM KpUTEPHs, MO KOUTO C€ JUarHOCTUIMpa CTENeHTa Ha
apryMEHTaTUBHUTE YMEHUS HA YUEHUIIUTE:

1. OneHka Ha apTyMEHTH — 3a/1a4i Ha MPUHIIAIIA TBHPICHUE/I0Ka3aTEeIICTRA;

2. O1eHKa Ha OTIPOBEPIKEHUS — 3a]1a4M, B KOUTO apTyMEHTHT CE€ OIPOBEPraBa;

3. 'enepupane Ha KOHTpaapTyMEHTH — 3aJ1a4i C PUPYKaBallld BaJUIHN JOKA3aTEIICTBA U
000CHOBKA.

Pe3yaraTtn u auckycus
Cren mpoBeAEHOTO MEAAroruyecKko Mpoy4saHe Ha ydeHuiure ot 10. Kiiac ce ycTaHOBSBaT
CIIC/IHUTE HUBAa Ha yMEHHATA 3a apryMeHTHpane. Haii-Bucok mnpoueHt ydenunu - 41% ca ce
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CITPaBWJIM ChC 3aJIa4nTe Mo KpuTepui ,,O1ieHka Ha onpoBepkenus . [To kpurepwuii ,,l enepupane Ha

aprymenTH" Te ca 38%. Ha mocreana mo3umus e pe3ynraTsT 10 KpuTepuii ,,OneHKa Ha apryMeHTH
—30% (¢wur. 2).

"
45% o

40% 38%
35%

30%

30%

25%

20%

15%

OueHra Ha apryMenT  OLieHKa Ha onpoBepiKeHma leHepupate Ha
KOHTPaapPryMeHT

®@urypa 2. Pe3ynraTu 0 KpUTEPHUUTE 32 OLICHIBAHE HA YMECHUSITA 32 apTYMEHTHPaHE

3akJrouenue

[peacTaBeHUT TEOPETHUCH aHAU3 U JAHHHUTE OT EMITMPUYHOTO U3CIIEIBAHE Ca OCHOBAHHE
3a CJICTHUTE U3BOJIH:

» Vwmenusma na yuenuyume 3a apeymenmupare ne ca Ha 3adogonumentu Huea. Te ce
3aTpyIHSABAT Ha 3a/1a49H, CBbP3aHU C TCHEPUPAHETO HA apTYMEHTH M KOHTPAapTyMEHTH, OIKPEIICHH
C JI0Ka3aTeJICTBA.

» 3a nodobpsisane u pazeumue HA aAPSYMEHMAMUSHUME YMEHUs HA YYeHuyume 8
00yueHUuemo no npupooOHU HaAyKu e HeoOXooum cneyuduuern Memoouiecky UHCMpYyMeHmapuym. 3a
LEeNTa € HAIOKHUTEIHO pa3paboTBaHe HA CEpHs OT YPOIM OT yueOHara mporpama 1o OHOJIoTHS U
3apaBHO oOpaszoBanue B 10. Kiac, KOMTO Jia ca MPSIKO CBbP3aHH C apryMeHTalus. YpOLuTe,
pa3BHUBAIlM yMEHHS 32 apryMeHTUpaHe, TpsOBa Jia 3aCerHaT BCHUKU W3y4YaBaHU pa3fesiu, 3a Jia ce
MOCTHUTHE TTOCIIEOBATEIHOCT M CUCTEMATHYHOCT MPH U3TPAKIAHETO HA JKEIAHUTE YMEHHS.

ToBa 01 MOAOMOrHANIO OOYYEHHETO MO MMpeaMeTa OUOJIOTHS U 3/[PaBHO 00pa30BaHUE C OTJIe]]
pa3BMBaHE Ha MPHPOJOHAYYHATA TI'PAMOTHOCT Ha YYEHWI[UTE KATO 4YacT OT KIFOYOBHTE
KOMIIETCHTHOCTH 32 YU€HE TPe3 E/Us HKHUBOT.
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I'EHEAJIOI'HMSA HA AHTHUYTOIIMYHOTO B POMAHA HA E.
3AMATUH ,,HUE*“
HNBan Ananuesn
IInoBauBcku ynusepcurer , Ilaucuii Xunenpapckn*

GENEALOGY OF THE ANTI-UTOPIAN IN YEVGENI ZAMYATIN'S
NOVEL "WE"
Ivan Ananiev
University of Plovdiv Paisii Hilendarski

Abstract: This paper emphasizes the problem of structuring the anti-utopian novel "We" by
Yevgeny Zamyatin. An anti-utopian model of the world in the novel is reconstructed through
analogies with fundamental civilizational constructs in the history of humanity. An attempt is made
to outline the genesis of anti-utopian visions within utopias in general, as described in philosophy
and literature. Utilizing a plethora of ancient myths, biblical plots, as well as ideas and motifs from
world philosophy and literature, Zamyatin creates the anti-utopian model not only of the "ideal"
totalitarian state but also of his myth of the new humanity and the prospects for the development of
a dehumanized society in the 20th century.

Keywords: genesis, myth, anti-utopia, novel, Y. Zamyatin

W3cnenBaHeTo MOCTaBs akIeHT BBPXY CTPYKTypHUpaHeTo Ha pomaHa ,,Hue™ ot E. 3amsTun.
AHTHYTONUYHUAT MOJIEJI HA CBETa B POMaHA C€ PEKOHCTPYHpPa MOCPEICTBOM aHAJIO3U C OCHOBHU
LIUBIWIN3AIMOHHN KOHCTPYKTH B HMCTOpPHSATa Ha 4YOBEYECTBOTO. [IpaBm ce omuT 1a ce u3BeAe
IeHEe3MChT Ha AaHTUYTOIIMYHOTO OT YTOIMYHU BU3MH BbB (QuiocodusiTa U IUTEpaTypaTa, Ha KOUTO
MHUCATENAT ce NPOTUBONOCTaBs. [IbpBuAT napanen e ¢ [InaToHOBUS MOJEN Ha HeallHaTa IbpXKaBa
W apXETHUITHUSI CIOKET 3a ,,37IaTHUS BeK', OCTaHaJ B MTaMETTa Ha KOJEKTHBHOTO 0€3Ch3HATETHO Ha
YOBEUECTBOTO, TPOSBSIBAWKN ce BBB (HI0CO(UATA, N3KyCTBOTO W JIMTEpaTypaTra B pasIMuHUTE
enoxu. EMUH OT XysmokecTBeHHWTEe 0Opa3y, OCHOBaHM Ha apXeTWlla Ha poja, Ce NpeBphIla B
KOHCTPYKT Ha yTONMYHAaTa Ibp:kKaBa. B MO-KbCHM BpeMeHa HAeanbT 3a POJACTBOTO BIU3a B
KOH(JIMKT C JIMYHOCTHOTO HAadano, KOETO craBa ()akT B COLMAIHUS XHMBOT, (uiocodusara u
H3KYCTBOTO Ipe3 XpUCTUAHCKOTO CpeTHOBEKOBHE, a CJie/I TOBa U Ipe3 PeHecanca 10 HOBOTO BpeMe.
B MonepHmTe BpemeHa, OT eIHa CTpaHa, YOBEIIKaTa JUYHOCT CE OCh3HABa KAaTO LEHTHpP Ha
MHPO3IaHUETO, a OT APYTa, CE MOSBIBAT U 3aCHIIBAT MOIIHH JIeXyMaHU3UPaN (PaKTOpH, HA ITBPBO
MSICTO TEXHUYECKaTa [IUBUIIN3AINS, KOSITO BEBEXK/1a MEXaHUCTUIHO, BpPaXKAEOHO HAa YOBEKa HA4YalIo,
ThI KaTO CpeAcTBaTa 3a BB3JACHCTBHE Ha TasW IMBIIM3AINS BBPXY YOBEKa, CpelcTBaTa 3a
MaHUITyJIMpaHe Ha HErOBOTO Ch3HAHWE CTaBaT BCe MO-MOMIHU W mo-rinobamnu. [Ipe3 XIX Bek
XyMaHU3MBT OT PeHecaHca mpepacTBa B KpaeH HMHAMBHUAYalIU3bM C PaXJaHETO Ha UpaeATa 3a
,-CBpbxuoBeka“ Ha @puapux Humme. Ipyr Bb3rnen, xapakrepeH 3a XIX u XX B., mpunucsaiy Ha
KOJIEKTUBA [I0-BUCOKA LIEHHOCT OT Ta3U Ha OTJEJIHATA JINYHOCT, € KOJIEKTHUBU3MBT, IPOKJIAMUPAH OT
Kapn Mapke. Ilpe3 20-te roguHum Ha XX B. KaTo NPOTHBOBEC Ha YTOMUATAa C€ IOSBSABA
AHTUYTONUSATA KaTO aHTHXAHP, HACOUYEH KbM Pa3KpHUBaHE HAa HETATHUBHUSA CMUCHI HA YTOMUYHOTO
mucieHe. TakoBa mpousBeieHne € 1 poMansT Ha E. 3amsatun ,,Hue“. B antnyTonmuaans Mmoaen Ha
cBeTa y 3aMATHH BCHUYKO CE CBEXJa 0 abCyp/: 4upe3 HOBaTa, CBECHA 10 MexaHM4uHa BeeneHa, ce
MOCTUTA HIEATA 3a KOJNIEKTUBU3bM, KOMTO MOTHCKA M YHHINO)KaBa JTHUYHOCTTA, ITPEBPBILANKU 5 B
,,BUHT* OT OTPOMHUSI ME€XaHU3bM Ha JIbprkaBara. PoMaHbT € HamycaH B aHpa Ha aHTUYTONIMYHATA
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¢anractuka. IIpu ToBa, Hapex C yCIOBHOCTTAa M (PAHTACTUYHOCTTA, HA POMaHa € IPUCHIL U
MICUXOJIOTU3bM, KOETO ApaMaTH3Upa COLMAIHO-00IIEeCTBEHAaTa U HICOIOTHYECKaTa IpobIeMaTnKa.
Camo Bb3 OCHOBA Ha TaKMBa KPUTEPUH € BB3MOXKHO /1a CE ONPECTAT IPOMEHSIIIUTE CE BbB BPEMETO
TPaHUIM Ha TO3H kaHp. KputepusaT 3a onpezensHe Ha €1HO NPON3BEICHNE KaTO aHTHYTOIINYHO Ce
OCHOBaBa Ha BB3MPHATHETO HA TEKCTA OT YUTATENS M Ha CHIIHOCTTA HA MPEACTABCHUS COLUANICH
MO, MOHEeXKE aHTUYTOIHSTA € MPEAN BCUYKO ,He (adyna, He CI0XKEH, ICUXOJOIMYEeCKH WU
€MOIIMOHATHO 00prCyBaH 00pa3 Ha OTAEIHUS YOBEK repoi, a IMEHHO MOJIeNIMpaHe Ha coluyMa U
BB3MPHUATHETO HA TO3M MoAeN oT yntatess™ (Soldatov, Tuzovskii, 2010). Bb3 ocHoBa Ha aHanu3a
Ha HIMPOK CHEKTHP OT MPOM3BEIACHUS, KOUTO KPUTHKATA OTHACS KbM aHTHYTOIUUTE U IUCTOIHUTE,
[0-HATaThK B CTATUATA CH ,,COLMOKYITYPHOTO ITPOCTPAHCTBO B aHTUYTONIMUTE: OCHOBHH YEPTH Ha
MOJENHMPaHUsl CONMYM™ fABamMaTa aBTOPH H3THKBAT CONMAIHHUTE M KylTypHO-(hmmocodcekute
KPUTEPUH HA aHTUYTONMYHHMS *aHp. [1o To3n HauMH aHTHyTONHATa MOXeE a Obae pa3dpaHa KaTo
COLIMAJICH MOJIEJI TIPH HAJIMYHE HA CIICIHUTE KPUTEPUH:

- MOJENBT CIYXH KaTo CPEJACTBO 3a COLMATIHA JUAarHOCTUKA U IIPOTHO3a MpedyHnpexIeHIe
3a CBIIECTBYBAIIUTE TCHICHIINH B Pa3BUTHETO;

- cucTeMara OT LICHHOCTH ¥ HOPMH Ha aHTHYTONWYHUS COIIMYyM TpsiOBa 1a NMPEIU3BHKBA Y
4yuTaTeNs HempueMaHe; TOH TpsiOBa eMOIIMOHAIIHO J1a OTXBBPJIS TO3H COLIIYM;

- Tlonurmueckara cucremMa Ha aHTHYTONMYHHUS COLMYM MOXe Ja Obae (caMo MoOXe, HO
CHBCEM HE € 33JBJDKUTENHO 1a ObJIe) TOTAINTApHA U OCHOBAaHA Ha MPAaBOTO Ha CHWJaTa U
Hacumeto. To3u Be3ruien criogenst 1 Yasnap [lapymes B kaurara cu ,,Cpelly 90BEMIKOTO:
AQHTUYTOIIMYHHUSAT JKaHp B yuTeparypara Ha XX Bek™. 3a ma 000co0M aHTHYTONHWYHATA
JUTEpaTypa KaTo CaMOCTOSITENIHA TaKaBa, aBTOPBHT s OTIpaHUYaBa OT (haHTACTHKATA IO
HSIKOJIKO KPUTEPHsL: aHTHYTOIHUSATA CTOM M0-0JIM30 IO PEUTUCTUYHOTO OBECTBOBAHHE, 32
pasiuka OT HayuHara (paHTaCTHKA; ONPEIENSTHETO Ha BPEMETO B HAYYHO(AHTACTHYHUS
TEKCT CBIIO C€ OKa3Ba TBBpJE crelu(uuHO; HayyHaTa (paHTACTMKAa KaTO MallMHa 3a
MIPOU3BEXKJAaHE Ha BPEME-TIPOCTPAHCTBA M AHTHYTONHATAa KAaTo HEBB3MOXKHOCT 3a
XapMOHHMYHO CIIMBAaHE MEXIy YOBEK M IbpXKaBa, KOETO Ja M30ErHE NPETOISIBAaHETO Ha
cybekTa B 0OMKHOBEH 00€KT, 3aTBOpEH B IbpikaBHocTTa (Marcheva, 2023).

Te3u kpuTepuu ca Ha'bJIHO peanu3upanu B Mojena Ha Enqunnara [IbprkaBa Ha E. 3amsaTun.
B ob6pasnara cuctemMa Ha poMaHa ca BIUIETEHH PAa3IMYHH BPEMEBU U MAECHHH KOHCTPYKTH, KOHTO
KOPECTIOHANPAT E€THOBPEMEHHO C HAKOJMKO enoxu. Ha mepBo msacto BceeoGmara [IbpxkaBa B
TBOpOara Ha E. 3amatuH e mpeoObpHaT Mozen Ha IlmaroHoBaTa mieandHa Jbp)kaBa, KOMTO ce
MIPOEKTHPa BBPXY OMPOCTEH, INIOCHK U PeajieH CBSIT, KbJETO JUIICBA BPB3Ka C TPAHCIICHCHTHOCTTA.
B Upeannata aeppkaBa Ha [lmatoH xopaTa momajzaT B €IHO WJIH APYro CHCIOBHE CHOOpa3HO
no0OpoaerenuTe, KOWTO NpUTEXaBaT. 3a YNPaBHUIMTE TOBAa € MBAPOCTTA, 32 CTPAXKHUTE —
XpabpocTTa, 3a 3aHaATINUTE — TpyAomoouero. B IlnaToHoBarta uaeanHa appkaBa yIpaBHUIUTE ca
MBApeny GuIocopu, KOUTO YNpaBsABaT CIOPEA BEUHOTO W 00pa3loBOTO, ,,IOHEXE (PritocodbT,
KaTo 00IIyBa ¢ HeIo 00XKECTBEHO M MOPSIbYHO, TOH caM cTaBa IopsiabueH u 6oxectseH™ (Platon,
2014). B npeo6spHatus Mmoaen Ha Beeobmara J{ppxkaBa MbipuTe BiageTenn — puocodure, KOUTO
ca Ha BbpXa B KJlacoBara CTpyKTypa Ha [lnmaroHoBara nbprkaBa, ca 3aMeHeHH OoT biaromerens —
OJIMLIETBOPEHHUE Ha ,,CIIOKOMHAaTa, 0OMHUCIICHA, pa3yMHa YHUBepcanHa appxasa’ (Zamyatin, 2020),
Ha KOTOTO € OTpeneHa possita Ha bor. @unocogusra na Beeobmara J{bpkaBa € HacoueHa KbM
HecBoOOJaTa Ha WHIMBHAA, W3MOJI3BAHETO Ha JAuKTaTtypa M Hacuiaue. [lonoOna ¢wmiocodus e
OTacHa, 3aIl0TO TaKMBa HEWHW MaKCUMH KaTo ,,IUBaTa IbpkaBa Ha cBOOOgaTa, ,,MaTeMaTHIECKH
HEMOTPEeImnMOTO MAacThe", ,,0J1aroJaTHOTO Wro Ha paszyma‘, ,,Hail-)kecTokaTa W BHCIIA JIIOOOB €
KECTOKOCTTA" CBHIETENICTBAT 32 AaHTHUOBEYHOCT M JAeXyMaHm3anus. [IpeBphinaHeTo Ha XxopaTa B
0e3nmnuHu (HUTYpH Tpenoara KOHPOPMU3bM, Cle/ieHe U Hacuine. JKecTokaTa meH3ypa ooxsaria
BCHYKH cepH Ha fAeiHocT. [loeTnTe — onmuIieTBOpeHne Ha CB00O1aTa OIIe OT IPEBHOCTTA — BeUe He
BUTAsAT ,,BbB BUCHHHTE . 32 aHTUABPKABHU CTHXOBE cpelly biaronerens npen ounte Ha KEHU U
Jlena, NPUBUKBAWKA T'M KbM JXECTOKOCT M ITIOCIyIIaHHWE, MOETHT OuBa ek3ekyTupaH. CBETHT Ha
poOCTBOTO, KOWTO Ch3JaBa WIIO3WATA 3a IIAcTHE, Kapa BCEKUIO Ja BspBa Oe3pe3epBHO B
bnaroperens. Beeobmara J[ppxaBa e criocoOHa J1a M3ITbJIHN BeukuTe cu uenu. Crex nobenarta Hazt
nBata OCHOBHM Bpara — I'nmama m JlroOoBTra, e mocrurHarta mobena Ha ,,Hue* Hax enuHunara.
[TpaBoTo B TOTanMTapHaTa AbpXKaBa Mpou3au3a oT cuiara. Ha eqHoTo 01010 Ha BE3HHUTE € TPaMbT,
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Ha apyroto — BceobOmara nbppkaBa. KakBo mo-scHO: ma ce JoIycka, 4e ,,a3°“-bT MOXKe Ja uMa
HSKaKBH IpaBa crpsMo [IppikaBara, € BCe €IHO J1a ce JOIyCKa, 4e ,,TpaMbT MOXeE /1a YPaBHOBECH
ToHa* (Zamyatin, 2020). OTTyk clieaBa H3BOIBT, Y€ ,,rpaMbT* (OTIEIHATA JIMYHOCT) MMa CaMo
3agpipkeHns. HecirydaitHo ce T8bpan, ge E. 3amsaTuH BoOm 3aq04eH CIIOp B CBOS POMaH C IOETa
Brnagumup MaskoBcku, anojorera Ha CBETOBHATa IPOJIETApCKa PEBOJIIOLNA, KOMTO CMsTa, 4ye
KOJISKTMBHOTO MHCJIEHE € BHUCLIE ,,JOCTH)KEHHE Ha HOBUS CTPOH™, a CBIPUYACTHOCTTa KbM
KoJIeKTHBa — BHclle Oiaro. Criopen MpuHa 3axapueBa TUTEpaTypHHUAT FeHE3UC Ha 3aMITHHCKUTE
,,HOMepa“ (MMeHaTa Ha TepouTe B MPOHM3BEIEHUETO ca 3aMECTEHH C HOMepa) ce OTKpHBa B IToeMaTa
Ha Maskoscku 150 000 000 (1919), wu3spassBamia Ch3HAHHETO HA PEBOJIOIUOHHHUTE MAacH
(Zacharijeva, 2005).

MecTonMeHHneTo ,,Hie™, ChII0 KaTO MECTOMMEHHETO ,,a3", caMo 10 cebe ch He ChABpKa
HETaTHUBHO CHIBbpPKAHWE, HO CIIeA TMosiBata Ha pomaHa ,Hue™ Ha E. 3aMsaTuH 3By4H mMO-CKOpO
HETaTUBHO. B KakBO € HETOBHAT CMHCHI, T.€. KaKBO TPEACTaBIsABa OOIMHOCTTa HAa XOpaTa,
obeanHEHN OT TOBa €QWMHHO Ha3BaHuWe? SBnenmero ,Hume* BBB Bceobmarta /[IppxkaBa He €
oOeanHEHNEe Ha CBOOOJHM JIMYHOCTH, a OC3IMYHO MEXaHWYHO OOImecTBO, OCHOBAaHO Ha
€IHOBPEMEHHOTO M3MBIHCHUE CITUHCTBEHO Ha oOmIecTBeHUTE M OMonornyaute QyHKImu. Tazu
Hepa3chKIaBalla Maca oT X0pa, Bb3IJIaBsBaHa oT biaromeTens, n3Bexkaa 10 HapoIus UjesTa 3a
KOJIGKTUBU3MA.

AHTHYTONMYHUAT MOJAENT Ha JIbpikaBaTa € MpeACTaBeH M upe3 CcBOsS HHTepuop. B
apXUTEKTypHO OTHOLIGHHE CBETHT Ha BceoOmiara JppxkaBa mpeacTaBisiBa HELIO CTPOrO
paIMOHATIM3UPAHO, TEOMETPUUECKH MTOAPEIEHO, MaTeMaTHYECKH H3UHCIICHO, TOMUHHpPA eCTeTHKATa
Ha KyOM3Ma: IPaBOBI'bJIHU CTHKICHH KYTHH KbIIH, KbJETO KHBEAT X0opa HOMepa (,,00’KeCTBEHUTE
mapajeseuIeIn Ha TPO3pavHnTe KIIHIMA™), paBu nperieqan ynum u [Inomanst Ha Kyba ¢
HETOBHTE IIECTECET U IMIECT MOIIHN KOHIICHTPIYHH Kpbra: TpuoyHuTe. U mectaeceT u mect peaa:
,,KPOTKUTE CBETHJIHUIIH JIUI[A, OYH, OTPA3IIIN CHSIHUETO Ha HeOecaTa — WM MOXKe OW CHSTHHETO Ha
Bceobmiara [Ispkaa™ (Zamyatin, 2020). Xopata B TO31 reOMETpU3UPAH CBAT Ca HEPa3/eIHa Y4acT
OT HET0, HOCAT HeroBute Oene3u: Kpait Ayauropuyma — orpoOMHOTO KBJI00 OT CTHKICHH MaCHBH —
ce NIBIKAT PEIHIH OT ,,01TarOpOIHO KBIOOBUIHH, IIIAIKO OCTPHUTAHU IiaBu™‘. CTEPHITHO YUCTHTE
CTHKJICHU MOBBPXHOCTH INpaBAT cBera Ha BceoOmarta IbpikaBa omie mo-0e3KH3HEH, CTYAEH H
HepeaneH. To3M CBAT € OorpaJieH OT BEINMKO M300peTeHHe — 3elieHa CTHKJICHA CTEHa, C KOSATO €
M30JIMpaH CbBHPIICHUAT MAIIUHEH CBAT OT ,,HEPA3YMHU, 66306p336H CBAT Ha ObPBCTA, NITULN U
*kuBOTHH . CTeHaTa € CHMBOJ Ha ,,00’)KECTBEHO OTpaHHWYaBalara MBAPOCT HAa CTEHUTE U
nperpaaute’. ApXuUTeKTypaTa € CTporo (pyHKIMOHANIHA, JWIIEHA OT Hai-MaJKUTe YKpallleHHSs,
,,HEHY)KHOCTH, ¥ B TOBa CE JOJAaBs MapoIus Ha CCTCTHYECKUTE YTOIMUH Ha (YTypUCTHTE OT
HadanoTo Ha XX BeK, KBJCTO CTHKIOTO M OCTOHBT C€ BBH3XBAIIBAT KAaTO HOBUTE CTPOUTEIHH
MaTepHali Ha TEXHHYECKOTO OBJee.

B T0O3u orpanuyeH, 3aTBOpPEH CBAT (B X0/a HA MOBECTBOBAHUETO ChCEJ Ha TJIABHUS repod
oTkpuBa popMyta, ¢ KOSTO J0Ka3Ba, ue Oe3kpaifHoCT HsiMa — BeernieHara e ¢ rpaHunm) Beye € JIECHO
BCHYKO Jia O'b/Ie OpaHNYEHO, WX TI0-TOYHO Ka3aHo, ojMeHeHo. Hsma bor — BceBnacTeH u 1006p
€ JHUKTAaTOphT, KOroto >kutenute Ha BceoOmara [IbpkaBa Hapuwyat bnarogerens. Xopara He
CIyaT Bede Ha CBOS ,,0€3CMHUCIICH, HEM3BECTEH bor*, KOWTO MM € Jaj eAMHCTBEHO ,,BEUHH,
MBYHTENHH ThpceHns (Zamyatin, 2020). Te ce mpUHACST B ’KepTBa Ha BUANMUS, CMUCIICH H ChBCEM
TO4HO u3BecTeH bor — Ha Beceobmara JIbprkaBa. [Ipu ToBa TsIXHATA )KEPTBa € CIIOKOHHA, OOMHUCIICHA,
pasyMmHa, a IIeHHOCTHAaTa CHUCTeMa € C MpeoObpHAT 3HaK — ,,CBATO JENO* € JOHOCHT. ,,HoBuAT™
MOpaJieH KOJIEKC BKIIFOYBA IIPEIATEIICTBOTO, KOETO € BB3JUTHATO B PAHT HA CBATOCT. B cerimTe
npasanyHy qHY Ha [Tomana Ha Ky0a ce n3BucsiBa HEMOABIKHATA, CSIKAII METalTHA (PUTYpa Ha TO3H,
Kororo Hapuuar biaroperens. 3Byun ThpXKeCTBEHa JUTYprus B decT Ha BceoOmara /IbpxaBa —
CIIOMEH 3a CypOBOTO BpeMe Ha J[BecrarojuiHaTa BOWHa, BEIMYECTBEH Npa3HUK Ha mobenara Ha
BCUYKM HaJ| €aUHUS, HA cOopa Hajx eauHunaTa. BennkneH e 3ameHeH ot Jlens Ha Exunonymmero,
KOraTo BCHYKHM riiacyBar 3a biarogerens m u30opuTe MMar 1o-CKOpO CHMBOJIHO 3HaueHue. Te
HATIOMHST 32 €IUHHUS, MOT'BII, MIUTHOHHOKJIETHFYCH OPTaHU3bM. biarogerensar B KOHIETITY aTHAS
Juanor (Miy TOo-CKOpPO MOHOJIOT) ¢ TiaBHUsA repoit J[-503 yTBBpXkmaBa cBOSATa BIIACT, KATO JaBa
OTIPOCTEHO pelieHne Ha meoduyesma (MpodiieMa 3a 370TO B cBeTa). Toil 00sBsIBa XPUCTUSHCKHS
Bor 3a camombppkaBeH yIpaBHHK Ha CBETa, KOHTO TPH TOBa € JXKECTOK M HEMIJIOCHPICH.
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OnpocTeHOTO pelICHNE Ha TEOANIIEATa PEACTABIIsIBA IMEHHO TOBa: bor miin He ChIIECTBYBA, IIOM
KaToO B CBETa MMa TOJIKOBA MHOTO 3JI0, HJIM aKO CBIIECTBYBA, TO TOH € XKECTOK M HEMHJIOCHPJICH,
IIOM IO AOMycKa. JIMKTaTOpPBT M3KII0YBA BB3MOXKHOCTTA YOBEKBT Ja € CHTBOPEH CBOOOIEH U
3710yTIoTpeOABaliKi ChC CBOOOAHATA CH BOJIL, caM Ja € MpHUIHMHATA 3a 3]I0TO B CBETa; 4e boxuero
LIApCTBO CE CTPOW He caMo OoT bora, HO U omie ¢ ycmmmsaTa Ha YoBeka. ,,OHe3n nBamara’™ (AgaM u
EBa) ca HapeueHm ,raynauu, u3bOpanu cBobomata™. Upes npodanmsmpanero Ha Mwurta 3a
n3ronBaHero Ha Aznam u EBa or Pas mMmiMuuTHO € M3BeAeHa eceHuuainHara ¢Guiocodus Ha
TOTAJIHO HACHJIME HaJl IMYHOCTTA, OCHLIECTBsIBaHA HA NMpaKkTHKa oT Beceobiara J{bpixasa.

ITpe3 1921 r. B cBosita craTtus ,,A3 ce ctpaxyBam“ (,,51 Gotocp™) E. 3amsTun nwmmie:
,,CTpaxyBaM ce, 4e HICTUHCKa JIUTepaTypa y Hac HAMa Jja UMa, IOKAaTo He Ce U3JIeKyBaMe OT HAKAKbB
HOB KaTOJULIMU3bM, KOWTO HE MO-MAJKO OT CTapusl Ce CTpaxyBa OT BCSKa €peThdecka ayma‘
(Zamyatin, 1921). ABroppT Ha pomaHa ,Hue* e yOemeH, de MCTHHCKaTa JHTEpaTypa MOXKe Jaa
CBIIECTBYBA CaMO TaM, KbAETO TS HE CE Ch3/1aBa OT U3IIBJIHUTEIHH 1 OJaroHa ek IHI YMHOBHUIIN,
a oT ,,0e3yMIN, OTHICIHHUIN, CpPeTHIH, MedTaTelH, OyHTapH, cxenTHy. ! Kpurtukysaiiku
YTONMWYHUTE WA Ha OONIIEBUINKAaTa KOHIOHKTypa, MHCATENAT cb3AaBa (uirocodceko
MIPOM3BEACHHE C MOCTIAHU, HAIXBBPIIAIIN HAMOHATHATA KOHKPETHKA M ChBPEMEHHUTE peanuu. B
KOHTCKCTa Ha APEBHHU MUTOBE, 6H6ﬂeﬁCKH CHOKCTH, KaKTO M Ha UIACHU U MOTHUBHU OT CBCTOBHATa
¢unocodust u nureparypa, E. 3aMaTHH cb31aBa aHTUYTONMYHUS MOJIEN HE CaMo Ha ,,MjeanHara‘
TOTAJIUTapHA JIBbpPXKaBa, HO U CBOS aHmMumum 3a HOBOTO YOBEYECTBO M 3a INEPCIEKTUBUTE Ha
Pa3BUTHETO HA IEXyMaHU3UPAHOTO 00MIeCTBO mpe3 XX BeK.
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JUATHOCTUKA HA EKOJIOTUYHUTE 3HAHUSA U HA
HEHHOCTHHUTE OTHOLIEHUSA HA YYEHUIIUTE KbM OKOJIHATA
CPEJA B OBYYEHHUETO 110 ,4OBEKBT U IPUPOJATA* 6. KIIAC
Cranncnapa MopnanoBa, AHToaHeTa AHreJaueBa
InoBauBcKku yHuBepcurer ,,Ilaucuit Xuaengapcku

DIAGNOSTICS OF STUDENTS’ ECOLOGICAL KNOWLEDGE AND
ATTITUDES TOWARDS ENVIRONMENTAL PROTECTION IN STUDY
“MAN AND NATURE” 6" GRADE
Stanislava Yordanova, Antoaneta Angelacheva
University of Plovdiv Paisii Hilendarski

Abstract: A didactic test for diagnosing the ecological knowledge and attitudes of pupils to
the environmental problems in teaching “Man and nature” (6th class) is presented. The results are
discussed and analyzed concerning the ecological education of the students in chemistry.

Keywords: ecological education, subject “Man and nature” 6th grade

1. YBOJ

B nHawanmoro Ha XXI Bek eKoJOTMYHHTE NpoOJIEeMH Ha HamlaTta IUTaHeTa — TIJI0OANHH,
PETHOHAHM ¥ JIOKATHW, HE caMo, Y€ HE ca pelleHW, HO HIKOW OT TAX c€ 3aapiadodaBaT H
ycloxxHsABaT. Hali-romemuTe mNpenu3BUKATEIICTBA Ca CBBpP3aHHM C MpPOMSIHATA Ha KIIMMAarta,
OIIa3BaHETO Ha MPHpoJaTa W OHOJOTHYHOTO pa3HOOOpa3ue, YIpaBICHHETO HA OTIAABIUTE W Ha
OTAacHUTE XUMHUYHH BemecTBa. OCHOBEH WHCTPYMEHT 3a BB3ACHCTBHE M THPCEHE HA ITHTHUINA 32
M3XO0J OT €KOJIOTMYHATa KpH3a M OMa3BaHE Ha OKOJIHATA cpefia € MPOBEXJIaHETO Ha aJeKBaTHA
€KOJIOTMYHA MOJIMTHKA U 100po 3akoHomarencTBo. OCHOBHA 3aKOHOBa 0a3a B Halara CTpaHa €
3aKOHBT 3a ONMa3BaHE Ha OKOJIHATA CpPE/a, KONTO HOPMATHUBHO 3a/1aBa KAKTO W3UCKBAHHUITA KbM
rpaXkIaHUTE U KbM OOIIECTBOTO BHB BPh3Ka C OIIA3BAHETO M BH3CTAHOBSIBAHETO HA OKOJIHATA CPEe/a,
TaKa U CAHKIIUUTEC HpI/I HapymaBaHe Ha 3aKOHa. HO Ha BCUYKHU B an)KaBaTa € JICHO, Y€ HC CcaMO
€KOJIOTHYHATA TIOJINTHKA, HO M EKOJIOTMYHATa OOPa3OBaHOCT Ha OBJIrapCKUTE TIPaKIaHH I
OTIpENeNAT MSCTOTO, KOETO CTpaHaTa HU IIE 3aeME B CBPOICHCKUTE CTPYKTypH. B Tasm Bpb3Kka
(dopMHUpaHETO HA CEKOJOTMYHA KyITypa y IOJIpAcTBAIUTE € €IHa OT TIJAaBHHUTE IENU Ha
00pa30BaHUETO. B TUYHOCTECH IUIaH €KOJIOTUYHATA KYJITypa Ce sABsBa CIOXKHA XapaKTCPUCTHKA Ha
JIUYHOCTTA, KOATO CE€ OMpEAesl OT IOJIOKUTEITHOTO M OTHOIICHWE M TOBEJCHUWE B CHUTYAIIWH,
CBBpP3aHU C B3aMMOJCHCTBHETO HA YOBEKA ChC cpelara. B ocHOBaTa Ha €KOJNOTHMYHATA KYITypa
CTOAT CKOJOTUYHUTEC 3HAHUA U yMeHI/IH U IICHHOCTHUTEC OTHOILICHUA KbM OKOJIHATa Cpezla.

Hacrosimata pabora mpeacTaBsi OIMT 3a JUATHOCTHKA YPE3 TECTHPAHE HAa ChOTBETCTBHUETO
Memay CKOJIOTUYHUTEC 3HAHUS Ha y‘ICHI/IHI/ITe U OTHOIICHUCTO UM KBbM CKOJIOT'MYHUTEC l'IpO6J'[eMI/I B
obOyuennero 1o ,,YoBeKbT U mpupogara 6. xnac. M3cienBaHeTo ce onupa Ha MPEe3yMITITa, Y
YCBOCHHUTE €KOJOTMYHM 3HAHWA Ca JOCTAThUHO JEWCTBEHH, KOTATO TMOPAXKIAT Y YydYEHHUKA
TTOJIOKUTEITHO OTHOIICHHE KbM €KOJIOTHYHUTE MPOOITICMH.

2. OIIMCAHUE HA U3CJIEABAHETO U PE3YJITATU

3aganeHnTe B Y4eOHNUTE NpOrpaMy M KOHKPETU3UPAHHU B YUEOHOTO ChIbp)KaHUE LIEJU Ha
00y4YeHHETO perilaMeHTHpaT 00XBaTa Ha IMO3HaBaTeHATA JICHHOCT U PE3yNITaTUTE OT 00yYEHHUETO.
B rtabnmma 1 ca mpeicraBeHM OYaKBaHUTE PE3YJITATH OT OOYYEHHETO B XMMHYHMS MOJIYJ Ha

54



,»JOBEKBT M TpupoaaTa™ 6. Kiiac, CBbP3aHU C €KOJOTHYHMTE 3HAHUS W YMCHUS W IICHHOCTHHUTE
OpWEHTAINH Ha YICHHUIINTE KbM OKOJHATA Cpe/ia.

Taéauua 1. OgakBaHU pe3yiTaTH OT 00ydeHHeTo B MOIyd XuMus Ha ,,YOBEKbT U mpupomara“ 6.
KJIaC, CBhP3aHM C M3TPaKAaHEe Ha EKOJOTWYHA KyJITypa Ha YICHUIIUTE

Exonormunu | — CBbp3Ba KHCIOpoa (KaTo ChCTaBHA YacT Ha BB3/AyXa) C MPOIECHTE TOPEHE H

3HAHUS JIUIIAHe.
— OnucBa 3HaUYCHUETO Ha BBIVIEPOJHMS AMOKCHJ 3a KiIMMara Ha 3eMsTa W 3a
XPaHEHETO Ha PacTEHUATA.
— ITocouBa n3TOYHMIIM Ha 3aMbpCsIBaHe Ha aTMocdepaTa — MPUPOJHH SIBICHUS
Y 4OBEUIKA JACHHOCT.
— JlaBa mpuMepH 3a BelecTBa — 3aMbPCUTENN Ha Bb3yXa U Bb3ACHCTBHETO UM
BBPXY OKOJTHATA CPe/ia M 3APABETO HA YOBEKA.
— IIpencrasst BB3MOKHOCTH 3a OIIa3BaHE YNCTOTATa HA Bb3AyXa.
— JaBa mpumepH 3a BelecTBa — 3aMbPCUTENN Ha BOAATA M BH3/ACHCTBHETO UM
BBPXY OKOJTHATA CPEZa W 3APABETO HAa YOBEKA.
— IlpencraBs BB3MOXHOCTH 3a OIa3BaHE YMCTOTara Ha TNPHPOIHATA W HA
nuTeiHaTa BoJa.
— Omnucea METOJU 3a NPEUUCTBAHC HA 3aMBPCEHU BOJU.
— Onpenens NpoAYKTH HA XUMUYHH B3aUMOJICHCTBHSI HA KHCIOPO/Ia KaTo
3aMBPCUTENN Ha OKOJIHATa cpenia (CepeH AMOKCH]I, BBITICPOCH OKCHJI,
BBIJICPOJICH JUOKCHT).
Exonornynn | — Cra3Ba npasuna 3a O6e30IacHa eKCIIepUMEHTaIHa paboTa.
ymenusi - HpeanaSBa ce0e CH ¥ OKOJIHUTE IpY U3NT'BJIHCHUCTO HA XUMUYCH CKCIICPUMCHT,
cria3Baiiky IpaBmiIaTa 3a 6e3omacHa padora.
— M3Bnuya nH(OpMAaIyst OT pa3IMiHN N3TOYHHIM 33 TOPHBA, N3IOI3BAHH B
MpakTHKaTa (BBIVIMIIA, He(T, IPUPOJICH Ta3, BOJOPOL), M 00CHXK/A EKOJIOTHIHN
npoOieMu, CBbP3aHH C TSX.
— CBbp3Ba 3aMbPCUTENHN HA Bb3/IyXa C KOHKPETHH €KOJIOTHYHHU MTPOOIEeMH
(KHCENMHEH I/, TIAPHUKOB e(eKT, 030HOBA ,,AyIKa‘).
IlennoctHa | — KoMmeHTHpa poisiTa Ha YOBEIIKaTa AEHHOCT 3a 3aMBpCSABAaHE Ha OKOJHATA
OpHMeHTAlUsl | cpela, KaKTO M OTTOBOPHOCTTA Ha XOpaTa 3a HeHHOTO Olla3BaHe U ChXPaHsIBAHE.

3anoxkeHute B YuyeOHaTa Imporpama 1o ,,4YoBeKbT U mpupogata’ 6. Kinac 0uakBaHU pe3yITaTH
oT 06y‘~IeHI/IeTO B XUMHYHUA MOJAYJ Ca B OCHOBATa Ha CB3AaJICHUA AUJAKTUYCCKHU TECT 3a
JIMarHOCTHKA Ha €KOJIOTMYHATa KyJITypa Ha y4deHulMTe. B cbhcTaBa Ha Tecra ce ChIbpKaT IBa
cyOTecTa, YCIOBHO TpyNUpaHH, KakTto ciensa: (a) cyorect 1 (3amaum ot 1. mo 6.) mMa 3a nien 1a
JIMarHOCTUIIMPA yMEHHETO Ha YYEHHUIIUTE JIa TPHiIaratT OBJIaJeHUTe €KOJIOTMYHN 3HAHHS B Pa3IMUHH
MIO3HABATEJIHM CUTYyallMd B PAaMKHTE Ha y4eOHOTO ChABPXKAHUE B XMMHYHHA MOIyx 6. kiac; (0)
cybrect 2 (3amaum ot 7. mo 12.) WMa 3a Hen Ja yCTaHOBM HE CaMO EKOJIOTHYHHTE 3HaHWS Ha
YUEHHIIUTE BBPXY Yy4eOHOTO ChIbp)KaHHE, BKIIOYEHO B CyOTecT 1, HO M OTHOUIEHHETO Ha
YUEHHIUTE 10 MpobieMa 3a ora3BaHe Ha OKOJHATA Cpesia. 3a OlleHKa Ha KayecTBaTa Ha TecTa €
OCBILECTBEH AIPUOPEH U alloCTEpPHOPEH aHaN3. JJaHHNTE OT TSX IOKa3Bar, Y€ TECTHT € JOCTAThYHO
HAJISKACH MHCTPYMEHT 32 OCBLICCTBSIBAHE HA IUIAHMPAHOTO JMArHOCTHYHO HU3CIIE/IBAHE.

TectsT € mpoBenen npe3 yuebnara 2023/2024 r. ¢ 60 yuenumm ot 6. xiac ot OV ,.Bacun
JleBcku®, Tp. IlmoBamB. OOEKT Ha CTATHCTUYECKOTO W3CJIENBAHE Ca PE3ylTaTUTE OT TecTa,
npeacraBeHy TabauaHo (Tadu. 2 u 3) u rpaduano (Pur. 1).

Tabauna 2. Pesynraru oT Tecta

bau (0poii pemenn3agaun) | 1 |2 (3 |4 |5 |6
Cyo0Tecrt 1, yecToTa -1 4 1912513
Cyo0TecT 2, yecToTa 419118121 |8 |-
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Tabauna 3. CTaTUCTUYESCKU BEIMIUHH, KOUTO XapaKTepU3HUPaT PE3YJITATUTE OT TeCTa

XapaKkTepuCcTHKH cyoTect 1 cyoTect 2
Bpoii u3cienpann Juua (n) 60 60
MUHMMAJIHA CTOMHOCT (Xmin) 2 1
MaKcHMAJIHA CTOHHOCT (Xmax) 6 5
Cpeanoapurmernyna (X ) 4,23 3,33
Menuana (Z) 4,39 3,44
Jucnepens (s?) 1 1,31
CTaHaapTHO OTKJIOHEHHE (S) 1 1,14
CranaapTha rpemka (G ;) 0,13 0,15
T'opna rpanuna ma CI 99 % 457 3,72
Joana rpanuna na CI 99 % 3,89 2,94
30
o cybrecr 1
é 20 cy6brect 2
DQ_‘)
10
0
1 2 3 4 5 6
TectoB Oax

®urypa 1. ['padukn Ha pasnpeneneHnsTa Ha U3MEPEHUTE BEITMINHU

I'padukure Ha pasnpenpeneHusTa Ha wu3MepeHute BennuunHu (ur. 1) W maHHUTE OT
TecTupaneTo (Tadu. 2 u 3) mokas3BaT, 4e pe3yATaTute oT cyoTecT 1 (3a eKOJOTHYHM 3HAHUs) ca MOo-
BHCOKH OT pe3yJITaTUTE OT cyOTecT 2 (3a MPOSBEHO [IEHHOCTHO OTHOIIEHHE KBM OKOJIHATA CPeJia).
Tosa O3Ha4aBa, 4€ CKOJIOTUYHUTC 3HAHUA Ha YUYCHHUIUTC HC Ca AOCTAaTbYHO OCMHUCICHU U HE
nopaxnaar HeO6XOI[I/IMOTO OTHOIICHHUEC KbM CKOJIOTUYHUTC HpO6HeMI/I.

3. 3AKUIIOYEHHUE

3a ;a craHAaT €KOJIOTUYHUTE 3HAHUS MO-IACHCTBEHM, 32 Ja Ce MPEBBbPHAT TE B CICMCHT Ha
KyJNTypaTa Ha yYeHHKa — Ha HEroBaTa OOYYeHOCT, BB3IHUTAHOCT M TOBEACHHE, € HEOOXOrmMa
LIEJICHACOYEHO Y4eOHO-BB3MHUTATEIHA JIEHHOCT, CBBbpP3aHa C peaju3upaHe Ha EKOJOTHYHO
oOpazoBaHue B 00y4eHHETO 110 ,,YOBEeKbT M mpupojara‘ 6. Kiac. 3aCHIBaHETO Ha eKOJIOTHYHATA
HACOUYEHOCT Ha TIpoIieca Ha 00ydeHHe MOXKEe Jla Ce pean3upa B CICTHUTE aclekTH: (a) moaoop Ha
ONTHMAJIHU ChCTAaB M CTPYKTYpa Ha y4eOHOTO ChAbp)KaHHe 3a o0orarsiBaHe Ha cCHUCTEMara OT
€KOJIOTUYHHU 3HAaHWSA UM YMEHHS Ha y4eHHUImTe; (0) yChbBBPUICHCTBAHE Ha CHCTEMAaTra OT ITOAXOJH,
OpraHM3aIMoHHN (OPMHU, METOAM M CpeACcTBa Ha oOy4deHHWe 3a (opMupaHe Ha OTHOIICHHE U
OTTOBOPHOCT Y YYCHUIUTE KbM €KOJIOTUIHUTE HpO6HeMI/I.
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NPUJIOKEHUE
Tect ,,Ona3zBaHe Ha OKOJIHATA cpeaa” 6. kjaac

1. TloBuimaBaHeTO HA KOHIIEHTPAIMATA HA KOX OT TIOCOYEHUTE ABOWKH BEIIECTBA € IPUINHA
3a 00pa3yBaHe Ha CMOT BBB BB3[yXa Ha TOJIEMHUTE TpanoBe?

A) a30T 1 a30T€H OKCHU/T B) a30THU OKCHUIU U CEPEH TUOKCHU]L

B) kucnopon v Bogau mapu  I') Boopoa u aprox

2. Koe oT u30poeHUTE ¢ mociienia OT H3THHIBAHETO HA 030HOBUS CIION?

A) r100aTHOTO 3aTOIUISTHE B) nonkucensiBaHETO HA BOJIaTa B PEKHUTE U e3epara
B) cibHUCBUTE U3rapsHUS U PaKbT HA KOXKATa MPU XOpaTa

I') pa3TomnsiBaHeTo Ha YacT OT MOJIAPHUTE JIEAOBE

3. B koii pes ca 03HaYCHU caMO BELIECTBA U CMECH, KOMTO U3TPaXIAT HEXKMBATA pUpoaa?
A) xucnopon, 6enTriy, HeQT, Ma3HUHEN ~ B) mpuponeH ra3, 0enThiy, BHIIIAIIA, KEII30
B) masuunu, HedT, Beraexuapaty, oenteim ') npupoeH ras, HeT, KHCIOPOI, KETsI30

4. Kos OT TpyIUTE C€ CHCTOM CaMO OT BPEIHH 3a 3[IPaBETO W OMACHU 3a KMBOTA Ha XOpaTa
BemiecTna’?

A) Boa, BUTaMUHH, Kuciopon bB) Oentwim, BpriIeXunpari, Ma3HUHHA

B) ankoxoi, HAPKOTUYHHM BelecTBa, HUKOTUH I') 3axap, roTBapcka cou, Boja

5. KakBo pa30bupate noj 3aMmbpcsiBaHe Ha OKoJIHaTa cpena?

A) Ilpouec Ha HabIIOJEHNE, OLICHKA M KOHTPOJ Ha ChbCTOSHHETO HAa OKOJIHATA Cpesa.

B) IIpornec Ha nocThIIBaHE WM HA 00pa3yBaHE HA 3aMBbPCUTEIN B OKOJIHATA CPEJia.

B) Crenen Ha ChOTBETCTBHE MEXK/Y MOTPEOHOCTUTE HA OPraHU3MHUTE U BH3MOXKHOCTHUTE HA
OKOJIHaTa cpeja

I') OcurypsiBane Ha OanaHcHpaHO pelIeHne Ha TPOoOIEeMHTE 3a OTIa3BaHe Ha OKOJIHATA Cpela,
C OrJIe]] yIOBJIETBOPSIBAHE HA KU3HEHUTE MMOTPEOHOCTH HA HACETICHHUETO.

6. 3aMbBpcABaHETO HAa OKOJIHATA Cpefa MOXe Aa Obae GU3MIHO, XUMUYHO U OHosornyHo. B
KOH peXl € MOCOYEHO XMMUYHO 3aMbpCABaHe?

A) cuiieH urym, BUOpamnuu

B) yBenuaBaHne nomyanusaTa Ha KOJIopaackuTe OppMbapu B KaprodeHo mose

B) pa3zButue Ha CHHYEN B )KUTHO TI0JIE

I') yBennuyaBaHe KOHIIEHTpaMATa HAa HOHU Ha ,,TEXKKHU* METaJIM B I0YBaTa

7. B xona Ha mabopatopHaTa paboTta cuynBaTe TepMoMeThp. Kak me nocremure?

A) Ille u3xBBPIIA OCTATHIUTE OT TEPMOMETHPA B KOIIYETO C OTHAIBIIH.

B) Ille nouncTs MexaHUYHO, KaTO chOepa ¢ YeTKa WM ¢ XapTUHKa pa3MiIeHUTe KamduIH
MBAK U III€ TU TIOCUIIS ChC CSAPA Ha Mpax.

B) Ille ocraBs BcHYKO Taka, KakTo €, IO MJBAaHETO HA XUTHEHHCTKATa, KOSTO MOYUCTBA
naboparopusTa.

I') Hama na npeanprueMaM HUKAaKBU AEHCTBUSL, ThI KaTO )KMBaKbT HE € OMACEH 3a 3/IPaBeTo
Ha YOBEKa.

8. CpBpeMeHHHTE NPEYHCTBATCTHH CHOPBKCHHSA ca c¢(PEeKTHBHH, HO CKbIH. Kak mie
MIOCTBIINTE, AaKO BHE CTEe IOUPEKTOP Ha MPEANpHsITHE, KOETO 3aMbpcsBa OKOJNHATA cpelna |
pasmosarare ¢ J0CTaTbYHO (pUHAHCH?

A) le noracst r1o0uTe, HAOKESHH 32 3aMbPCSABaHE HA OKOJIHATA CPEJia.

B) Ille BnoXxa mapuTe B CTPOUTEICTBOTO HA IIPEUYHUCTBATEITHH CHOPBKEHUS.

B) Ille Bnoa napute B pa3lIMpsiBaHe Ha MPOU3BOJICTBOTO.

I') e yBenu4a 3amaTute Ha paOOTHUITUTE.

9. Kak mie nmocrenure, ako TpsiOBa 1a HATOPUTE AajieHa 3€JIEHYYKOBa KyJITYpa B IMYHOTO BU
CTONAaHCTBO?

A) Ille HaTOpPsI ¢ MUHEpPAJIEH TOP, KOITO UMaM B HAIMYHOCT.

B) e cmecs nBa Uy NoBeye MUHEPAIHU TOPOBE U 1€ HATOPS ChC CMECTA.
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B) llle nHaTtops c ompenerneHo KOJIMYEeCTBO OT TO3M MUHEpAJIEH TOpP, OT KOMTO ce HyXK1ae
3eJIeHYyKOBaTa KyJnTypa.
I') llle HaTops ¢ MUHEPAJIEH TOP, KOWTO ce Tpejiara B Haif-Ou3Kkara arpoarnreka.

10. Koe ot crmemHuTe AEHCTBHUS OHMXTE MpPENOPHYANH KAaTO MspKa 3a MIpEIOTBpATSIBAHE
00pa3yBaHETO Ha KHCEIIMHHH JBKI0BE?

A) OtmnaiHuTe ra30Be OT EJIEKTPOLIEHTPAIUTE JIa Ce MPEYUCTBAT OT CEPHHU U a30THU OKCHH.

B) [IpomunenuTe npequpusThs J1a N3MO0I3BAT TOPHBA C BUCOKO ChIbP)KaHUE Ha cspa.

B) IIpupoanusr ra3z 1 HeQTHT 1a HE C€ OUNCTBAT OT ChEANHEHUS Ha cspaTa.

I') [Ipu npepaboTkaTa Ha OTIAABIM OTACIIIIIMAT CE CEPEH AUOKCUJ JIa Ce OTIEIs B OKOJIHATA
cpena.

11. Kanku KOHIEHTpHpaH pa3TBOp Ha KHCEIMHA MOMaJaT BbPXY phKaTa Ha Ball ChYICHUK.
Kaksu neiictBus me npentnpuemere?

A) IIe ce 0OBpHA 32 CHBET KbM YUHTEIA.

b) Ille My moMorna sia momnme KAceIMHaTa ¢ (QWITHPHA XapTHs, CIE TOBA Jla C€ M3MHE C
BOJIa U C Pa3TBOP Ha coJa 3a XJis0.

B) Ille ro nocsBeTBaM a HEYTpalIU3Hpa KHCENMHATA C Pa3TBOP HAa OCHOBA.

I') llle moTbpcs AaHHM 32 U3NOIOTUYHOTO JIiiCTBUE HAa KUCEIHHATA.

12. Kost OT HOCOYCHUTE IPUIMHHU HAf-MHOTO JIMYHO Bac 3a/ibJDKaBa J1a Ola3Bare npupoara?
A) HemoBTOpUMATa M KpacoTa

B) enepruiiHuTe U3TOYHUIIM, KOUTO HU Mpeaiara

B) 3HaUEHHUETO ¥ 32 CHIIECTBYBAHETO HA CETAlTHOTO M HA OBbACIIMTE OKOJICHUS

I') ponsita 11 3a ocurypsiBaHe Ha mpexpaHaTa Ha Xxopara
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Abstract: Strandzha Nature Park is the largest protected nature area in Bulgaria, holding
potential not only for nature conservation and upholding of cultural heritage but also for tourism
activity. However, since its foundation in 1995, the park has never had a legitimate management
plan accepted by the authorities and the wide spectrum of stakeholders, corresponding to the [IUCN’s
recommendation, and enabling the realization of its potential. This study utilizes qualitative
document analysis to evaluate the only publicly available, yet unsanctioned, version of the crafted
management plan from 2005. The analysis is conducted from the perspective of the contemporary
ecosystem approach to tourism destination governance. Additionally, content analysis of news and
other media pieces is employed to uncover the ramifications of the lack of a management plan for
Strandzha Nature Park. The study holds theoretical implications as it bridges the gap between
management plans of protected areas and the under-researched topic of ecosystemic governance of
tourism destinations. Furthermore, it offers practical insights for practitioners, particularly
authorities, managers, and stakeholders associated with Strandzha Nature Park, by providing
possible directions for further exploration and updating of the management plan draft.

Keywords: Strandzha Nature Park, management plan, tourism destination governance,
ecosystemic governance, ecosystem approach, business ecosystem

1. INTRODUCTION

Strandzha Nature Park is the largest protected nature area in Bulgaria, holding potential not
only for nature conservation and upholding of cultural heritage but also for tourism activity.
However, since its foundation in 1995, the park has never had a legitimate management plan.
Although the establishment of the park and the drafting of the investigated plan date decades back,
the topic is still timely, as the lack of strategic management inhibit Strandzha Nature Park’s
development opportunities. The study aims to contribute to the development and eventual
sanctioning of a management plan for what is arguably one of the most significant protected areas
in Bulgaria and the broader region.

2. THEORETICAL FRAMEWORK

Key features of the tourism destination as a business ecosystem

The theoretical framework of this study is informed by a review of key features of the
business ecosystem concept in the context of tourism. Ecosystemic governance, a strategic
management method, considers all social and economic interconnections within a business
ecosystem rather than focusing solely on visible, contractual relationships. Tourism, being
multifaceted and fragmented (e.g., Palmer & Bejou, 1995; Scott, Baggio & Cooper, 2009), interacts
with numerous other industries and often relies on conventional economic sectors for its activities.
This complexity makes tourism a prime example of a business ecosystem. The following categorical
aspects are deriving from the business ecosystem concept exploration, which will be further sought
evidence for in the Strandzha Nature Park’s management plan draft:
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(a) Reliance of tourism on other industries and industry-non-specific agents, such as
relevant authorities, general amenity providers, and the natural environment (Hillebrand, 2022;
March & Wilkinson, 2009; Selen & Ogulin, 2015; Peltoniemi, 2004).

(b) Complex goals of the destination, particularly relevant in situations like radical
innovations and sustainable tourism development (Hillebrand, 2022).

(c) Self-organization and voluntary participation of agents, where agents congregate
spontaneously, lacking hierarchy or external leaders (Peltoniemi & Vuori, 2005).

(d) The tourism visit as a total experience, where networks are crucial for building a
holistic visitor experience and complementary products are utilized to maintain the competitiveness
(Bjork & Virtanen, 2005; Moore, 1996; Zehrer et al., 2014).

(e) Significance of locals and customers as agents, with locals being essential for
destination’s identity and sustainability and customers engaging in co-creation (March & Wilkinson,
2009; Richards & Hall, 2002; Buonincontri et al., 2017).

(f) Complexity expressed in added value, loose relationships, and the butterfly effect,
where the whole is greater than its constituent parts, most relationships and non-contractual but
agents are co-dependent for their prosperity and survival, and small alterations in the conditions can
lead to dramatic consequences across the ecosystem (Mitleton-Kelly, 2003; lansiti & Levien, 2004).
The destination is not just a geographic location but a set of attractions, facilities, and services;
economic, social, and environmental factors (Baggio, 2008); core competences, leadership,
knowledge flow, entrepreneurship (Brawn, 2005). Moreover, it is defined by the tourist’s choice to
visit (Selen & Ogulin, 2015). Thus, the forementioned factors are building the value of the
destination as a business ecosystem which cannot be accomplished by each of its agents alone.

(g) Soft-power governance instead of dominance, where governance is preferred over
management, and coordination is achieved through communication of shared values and norms
rather than authoritative leadership (Anggraeni, den Hartigh & Zegveld, 2007). For institutional
stability, a locus of coordination is necessary (see Thomas and Autio, 2012), which should govern
by strongly communicating the shared values and norms, maintaining the motivation and initiative
through incentives, and raising the awareness about the common goal and value (Hillebrand, 2022;
Vos, 2006). The community approach lacking dominance is preferred in the ecosystemic governance
of tourism, as the destination usually relies on a large amount of small and medium-size enterprises,
operating in a decentralized manner for the accomplishment of synchronized goals, and
consolidating their resources, whereby it is difficult for a single agent to impose administrative
authority or dominant ownership (Zehrer et al., 2014). The shortcoming of this approach is that the
agents are not always willing or capable to cooperate (Selen & Ogulin, 2015).

Protected areas in Bulgaria — governance and tourism functions

Nature conservation in Bulgaria dates to the early 20th century, with protected areas
assuming tourist functions from the outset. The 1998 Law on Protected Areas categorized these
spaces according to IUCN criteria (Georgiev, 2010). Nature parks, among them, offer best tourism
opportunities alongside biodiversity conservation and sustainable resource use (Georgiev &
Stoilova, 2006). With 11 such parks in Bulgaria, Strandzha Nature Park, established in 1995, stands
as the largest, boasting various natural attractions (Georgiev, 2010). Notably, its vibrant cultural
heritage, including the UNESCO-recognized fire dancing tradition, adds to its significance
(Assenova, 2012). It is recognized as significant and prioritized at the national, regional, and
European level, according to various biodiversity and landscape indicators (Chorbadzhiyska, 2012).
In socio-economic terms, the main functions of its area are agricultural and recreational. Other forms
of traditional livelihood of the population are forestry, mining of cladding materials, and sea fishing.
The trend of depopulation is observed due to both the border and rural nature of the area., which, on
the one hand, is undesirable because of its negative socio-economic impacts, but on the other hand,
it has led to an improvement in the condition of the environmental components. Marine and
recreational tourism are characteristic of the coastal areas of the park, while in the interior, rural
tourism is being initiated (Georgiev, 2010).

IUCN guidelines stress the necessity of protected areas to operate with a management plan
and a clear governance system (Dudley, 2008). Such plans outline management approaches,
objectives, and decision-making frameworks, ensuring comprehensive management and preventing
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harm to nature (Thomas & Middleton, 2023). Against this background, Strandzha Nature Park has
functioned for nearly three decades since its establishment without any approved management plan
due to the tug of war between ecological, economic, and political interests (Assenova, 2012).

3. METHODS

Qualitative document analysis is chosen as a research method of this study for the efficiency,
availability, and relative objectivity of documents, relying also on informal records. This enables
the analysis in the case of Strandzha Nature Park which has never been sanctioned a management
plan. The analysis of the management plan draft provides the context in which the researched
phenomenon of ecosystemic governance approach in tourism occurs. The news and media pieces
provide supplementary research data to investigate the social background and process development.
This study is predominantly based on the strategy of qualitative content analysis, as the information
is organized into pre-defined, theory-based categories, which implies a directed approach. The
appraisal of documents is done based on relevance, authenticity and credibility, level of
completeness, balance of details, original purpose, and target audience.

4. RESULTS

Management Plan for Strandzha Nature Park

The management plan of Strandzha Nature Park was commissioned to the Bulgarian-Swiss
Biodiversity Conservation Programme, later transformed into Bulgarian Biodiversity Foundation
(BBF) with the sanction of the Ministry of Environment and Water (MOEW). Its elaboration started
in 1999 and it was presented to MOEW in 2005. From the cover letter of the plan, one learns that
the presented version has already been aligned with the requirements of National Forestry
Administration and the requests of the municipalities. The planning expert group expresses its
disagreement with some of the recommendations and statements “affecting fundamental setups of
the plan” (Management Plan for Strandzha Nature Park, 2005, 2), indicating a possible conflict
already at this stage. In the introduction, as a basis for the development of the management plan is
indicated effective management in accordance with European standards for management of the
respective type of protected areas. The process of elaboration is transparently described. It takes on
a broad involvement approach, including interest working groups (on the topics of biodiversity and
forest management, tourism and cultural-historical heritage, and agriculture), seminars, consultative
group (representing various institutions), and social study on the attitudes of locals towards the park.
The purposes of the plan are formulated as follows: (a) holistic strategy for management of the park
according to its specific features, (b) initiation of a database for monitoring of crucial elements of
the park, and (c) the plan as a prerequisite for funding of the development initiatives described in it.
As an essential characteristic of the plan is indicated “the attempt to accomplish integrated
management of the territory by inclusion of all stakeholders, individuals, and institutions in its
governance and stewardship” (Management Plan for Strandzha Nature Park, 2005, 12).

The plan contains five chapters in which tourism is considered in detail. The vision of the
park conceives it as “attractive tourism place with developed complex tourism product”, but also
“environment generating income by nature-friendly uses and nature protection” and “environment
for cooperation and partnership” (Management Plan for Strandzha Nature Park, 2005, 6). The
general and specific long-term and the operational goals of the park are stated, with restrictive and
facilitating factors, as well as possibilities for mitigation of negative impacts. These factors are
natural and anthropological, internal and external to the park. Zoning is presented as a means for
accomplishment of long-term and operational goals, whereby a specialized tourism zone is defined,
including existing and planned trails, tourism centers, and objects of tourism and recreation outside
of the settlements. Its aim is to diversify the opportunities for leisure and tourism without harming
nature. Crucial for this zone are the direction of tourist flow to less sensitive areas and the balancing
of coastal and inland segments of the park. Programmes, projects, and tasks of the plan of particular
interest for this study are those related to the development of nature-friendly tourism and respective
infrastructure, the revival of traditional livelihoods of locals unharming nature (including, e.g.,
agriculture, forestry), support for local entrepreneurship, upholding and interpretation of cultural
and historical heritage, development of partnerships, and raising of awareness about park’s goals
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and benefits. For monitoring of the implementation of the management plan, regular revisions and
of the goals and tasks by annual reports, public discussions, and plan revisions are proposed.

The plan draft is relevant since it is the only publicly available document serving as evidence
of the effort towards strategic management of the park. Its authenticity is determined by its location
on the official websites of Strandzha Nature park and BBF. It is not a tourism-specific strategic
paper, but it comprehensively examines all spheres and aspects of park’s management in
exceptionally balanced manner, especially given that it is created by conservationists. As it claims
to pursue broad stakeholder involvement in park’s governance, the document targets wide spectrum
of target audience. However, its volume of 294 pages might notably repel the general public.

Media communications on the management of Strandzha Nature Park

For the purposes of the study, 17 textual (Standart, 2023; Radev, 2021; Goranova, 2021;
Tsarevo.info, 2016; EuroNatur Stiftung, 2014; The Sofia Globe, 2014; BBF, 2014; Mediapool.bg,
2014; Dzhordzheva, 2012; For the nature, 2010; Novinite.com, 2010; BNT News, 2010; Burgas24,
2010; Vladkova, 2012; News.bg, 2023) and two auditory (lvanova, 2024; Kostadinova, 2020)
documents from the time period 2010-2024 were examined. They represent publications of regional
and national media outlets, i.e., pieces of news, and announcements on the websites of non-
governmental organizations (NGO) both in Bulgarian and in English. The set of documents was
selected based on its thematic relevance to the research topic. The quality, length, and content of the
communications varies greatly. The majority of the communications was published by the name of
the media, not mentioning concrete author who could be sought responsibility for the content. This
feature, along with the fact that some of the communications have been published by organizations
with particular interests (e.g., conservationist NGOs), decreases the confidence in the reliability and
objectivity of the documents. Typically for the genre they represent, the news and announcements
are highly selective and uneven in terms of the contained level of details.

Although Strandzha Nature Park “has existed without a management plan for many years”
(Kostadinova, 2020), there are clear ramifications: the amount of precious ancient forests is steeply
declining, depopulation of the only populated Bulgarian nature park is undeniable, and tourism is
represented mainly by mass forms, contradicting to nature preservation and disbalancing the distinct
regions of the park. Common will needs to be found for the benefits of both nature conservation and
tourism to be realized (Ivanova, 2024; Tsarevo.info, 2016).

5. DISCUSSION

The following categorical aspects derived from the business ecosystem concept exploration,
are discussed in the context of the Strandzha Nature Park’s management plan draft and its
surrounding communications:

(a) reliance of tourism on other industries and industry-non-specific agents: The primary
objective of managing the park is to achieve sustainable development, which entails striking a
balance among ecological preservation, economic growth (including tourism, among other sectors),
and social equity (such as revitalizing traditional livelihoods, preserving cultural traditions,
enhancing income and well-being, and fostering skill development). Tourism is seen as a means to
achieve this balance, but its success is dependent on collective advancement of sustainability
elements. The very absence of an accepted management plan is evidence for the delay or non-
implementation of planned tourism measures. In terms of agent range, partnerships with various
agents are discussed in the plan (including local entrepreneurs, business incubators, local and
seasonal workforce), with some of them external to the park (such as tour operators, tourist agencies,
volunteers). The plan draft is a rare example of protected area regulatory document accounting in
such detail for bordering interfaces of tourism with other sectors and structures, e.g., relevant
legislative regulations, ownership types, infrastructure for tourism, transport services, cooperation
with higher education institutions. The plan points out the specific institutions assigned to the
management of the nature park; however, the governance of a more abstract tourism destination
requires broader participation of the recognized ecosystem agents through a community approach.

(b) destination’s complex goals: There already had been smaller, separate nature reserves
before the establishment of the nature park. The existence of the park is justified, however, not only
by ecological goals but by broader sustainability objectives, namely the mutually beneficial
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interaction between humans and nature. The adoption of an ecosystemic governance in the
destination could benefit the accomplishment of such goals. Development should not be based on
mutually exclusive measures and benefits but on broader participation, compromises, and the
construction of mutual understanding.

(c) self-organization and voluntary participation of agents: The establishment of the
nature park might not be a spontaneous process, but the organization of tourism in it should be
fostered by local initiative. The process could be supported by providing information and training
and establishing long-term forums for all stakeholders, aiming at convergence of individual goals.
The history of Strandzha Nature Park indicates that imposing certain status or restrictions on the
constituent areas cannot lead to success. Instead, the benefits of cooperation and belonging for all
participants should be defined and communicated.

(d) the tourism visit as a total experience: By construction’s interest media coverage, one
might wrongly assume that the main issue the nature park is facing is with providing the area with
accommodation. Instead, considerably more attention should be paid to the creation of a complex
tourism product, as indicated by the management plan draft. Tourism should concentrate on the
experience and there is a brilliant range of prerequisites in Strandzha. The experiences should be
accompanied by proper infrastructure and level of accessibility. This potential has not changed since
the creation of the plan draft.

(e) locals and customers as significant agents: The management plan draft fails to
adequately consider locals and tourists as key participants in the destination's ecosystem. Instead,
locals are treated merely as subjects of the plan's measures, with their attitudes and awareness
studied, but their involvement in governing their own resources is overlooked. This could impact
their engagement in tourism, nature and cultural heritage conservation. Similarly, the plan neglects
the active role of tourists as co-creators of the destination experience. The provision of proper
infrastructure and information to tourists is not just servicing them as customers of the park but also
enabling their responsible behavior for the co-creation of sustainability and the tourism experience.
This represents the most notable deviation of the plan from the business ecosystem concept.
Furthermore, both locals' and visitors' perspectives are largely absent from the media coverage.

(f) complexity, expressed in added value, loose relationships, and butterfly effect: The
complexity of the nature park is defined by its versatile natural and cultural resources, the duality of
coast an interior, the different interests of stakeholders, etc. The management plan aims to foster
partnerships and secure funding for the park, however, the envisioned projects and programmes
should be based on approved strategic documents. Many of the partnership prospects stated by the
plan regard tourism: between the state, regional, and local institutions; between the directorate of
the park, local producers, and tourism-related organizations; international cooperation with Tiirkiye;
partnerships for integrative management, including institutions, NGOs, tourist associations. Most of
them consist of loose, non-contractual or non-permanent relationships and project work. The
meaning of the nature park is not just in maintaining nature and tourism separately. Its added value
is rather in the combination of both. This creates the necessity for reaching a consensus on the
conflict topics to realize this added value for all agents in the ecosystem. The regional differences
could be harmonized, e.g., by climate or balneological tourism. Rather than polarizing between mass
tourism and outright rejection of tourism, a stance that has led to initiatives aiming to detach parts
from the protected area or even terminate it entirely, common ground could be found in alternative
tourism practices, suggesting community-based tourism activity and operational volumes matching
the carrying capacity of the park.

(9) soft-power governance instead of dominance: The power tug of war characterizing the
park stems from the attempts of single agents to dominate the ecosystem. This directly concerns
tourism which is considered to hold high potential for the sustainable development of the region.
The management plan draft takes a right direction towards soft-power governance with some of its
planned activity namely increasing the awareness of tourists and developing the competencies of
locals, indicating the directorate as the locus of coordination. However, these singular efforts should
be turned into a holistic approach.

The analysis of the management plan draft and its institutional and societal processing as
portrayed in the media indicate a clear need for updates to this version of the plan. Outdated
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information is evident in statements concerning the state of protection, deforestation, demographic
changes and, e.g., marketing materials. Addressing these developments requires thorough and time-
consuming inventory work, but in the context of the plan as a whole, these are minor details. At the
time of its creation, the plan has been significantly ahead of its time to be rightfully understood. The
comprehensive plan allows for ecosystemic governance not only of the tourism but of the park as a
whole, even today, and only needs minor adjustments. To better align with a contemporary
ecosystem approach, should such be chosen to govern the nature park, greater attention needs to be
paid to the roles of visitors and locals.

6. CONCLUSIONS

Theoretical and practical implications

The study holds theoretical implications as it bridges the gap between management plans of
protected areas and the under-researched topic of ecosystemic governance of tourism destinations.
The current study provides a possible direction for the enhancement of tourism management
practices by the ecosystem approach. The study could also serve as a methodology for investigating
the management plans and strategies of other protected areas, as well as those of various tourism
destinations. Furthermore, this paper offers practical insights for practitioners, particularly
authorities, managers, and stakeholders associated with Strandzha Nature Park, by providing
possible directions for updating of the management plan draft. The compliance of the structure and
content of the management plan draft with the idea of ecosystemic governance of the tourism
destination could contribute with additional reasoning for the over-due sanctioning of a management
plan. The article represents a rare English-language source of information about Strandzha Nature
Park, which considerably expands the potential audience of academic and practice-oriented
stakeholders that can learn about the state and issues of the park.

Research limitations
Some of the limitations of this study stem from its design and methodology, such as over-
reliance on documents, low retrievability of data, the sparseness, and incompleteness of documents.

Further research needs and opportunities

The design of further empirical research by collection of primary data could benefit from the
results of the presented document analysis. Namely, interview and survey questions might be
formulated on this basis, and particular aspects could be pointed out to be further observed in a
broader case study of Strandzha Nature Park.
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IMPLICATIONS FOR THE ENERGY SECTOR
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Abstract: In the past few years a new trend has been noted and explored by researchers in
the field of politics, economics and international relations — that of deglobalisation. While for many
years national economies have been enjoying the benefits of the globalisation of trade and resources,
recent political events such as the conflict in Ukraine have paved the way towards a different
approach in terms of energy resources and economy — increased regulation and straying away from
the mechanisms of the free market. This in turn has led to geopolitical implications, which have
formed new energy blocs, aimed at energy resources trade based on political aims and ambitions.
Through empirical analysis the aim of this paper is to explore how the world is seemingly moving
away from globalisation to deglobalisation, how political instruments and regulation have interfered
within the sphere of energy resources and whether this is beneficial for the countries at the national
level. This is also analysed in the context of climate change and the policies that are aimed at fighting
these changes.

Keywords: globalisation, deglobalisation, energy resources, climate change

INTRODUCTION

Energy security is one of the key factors for every nation state. As such, it has become one
of the most important factors in the global world today and a basic need and commaodity, that can
have a serious impact on financial markets, living conditions of citizens and the overall state of a
country. The energy market is part of the globalised world, meaning it enjoys the benefits of
interconnectedness and free movement of commaodities. However, in recent years, a new trend has
been noted — that of deglobalisation. The possible impact for the sector must be explored, especially
in the context of the climate change, since the politics of transitioning to “greener” energy resources
have played an important role in the energy market. Through empirical analysis of data and statistics,
this report aims to answer the question: what possible implications can deglobalisation have for the
energy sector. The hypothesis that the article addresses is: is deglobalisation beneficial for the fight
against climate change?

GLOBALISATION AND DEGLOBALISATION

Globalisation means interconnectedness in politics, security, economy and social and cultural
aspects (Keohane & Nye, 2000). For the past decades many scholars have discussed the positive and
negative effects of globalisation. For some globalisation has been helpful towards building a more
peaceful world order. Establishing ties between states, based on trade, economic interdependence
and mutual prosperity, according to some, leads states to be more cooperative with each other, thus
lessening the possibility of conflict. For others, it has the opposite effect — may lead to more
conflicts, to more uncertainty from global to local level and from local to global level (Giineylioglu,
2023). While the discussion about globalisation is ongoing, it has been noted that it is slowing down,
so much that many now speak of “deglobalisation”. Taking into account the meaning of
globalisation, deglobalisation means a turn away from international and transnational exchanges
towards more national control on trade and politics and less global interchange (Giineylioglu, 2023).
In the international market this means that countries are trying to become less dependent on imports
and are striving for self-sufficiency.
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Two major events in the past few years have been associated with deglobalisation - the
coronavirus (COVID) pandemic and the invasion of Ukraine. Both of these events played the role
of catalyst regarding processes of deglobalisation. In the case of the COVID pandemic it very
quickly became apparent that Europe and the Western world were overrelying on Chinese medical
supplies. This then led to the USA and Europe focusing on local production. The intent was moving
away from dependence on a sole state — in this case China (Giineylioglu, 2023). In terms of the
Ukraine crisis, the European Union perceived a threat from being too dependent on Russian energy
resources and sought to change that through its policy of diversification.

DIVERSIFICATION

Along with decarbonisation, which will also be discussed, diversification represents one of
the main points of EU energy policy. It is applied in order to ensure European energy security.
Energy security is based on three factors - access, availability and prices of energy resources (Lacey,
2024). While the main aim of diversification is energy security through diversifying contracts for
energy resources, it is debatable whether that has been successful. What Europe essentially achieved
was to either import Russian natural gas through intermediaries at a higher price; exchange Russian
natural gas for Russian liquified natural gas; or interchange the dependence on Russian gas to
dependence on American liquified natural gas (Rangelova et al, 2023; ACER, 2024). This has led
to the EU paying higher prices for energy resources, which in turn led to inflation. Due to the fact
that Europe simply does not have enough energy resources, it cannot be self-reliant in this matter.
Instead of achieving energy independence, the EU has simply interchanged one dependence with
another.

The response to both COVID-19 and the invasion of Ukraine has been for governments and
global companies to seek security and resilience over the benefits of global value chains.
Diversification was one of the main goals of the REPower EU plan —a EU government policy based
on self-reliance. Other examples of such policies are the Inflation Reduction Act in the USA, and
the 14th Five-Year Plan in China (Lacey, 2024.). All these point towards the conclusion that the
principles of the free market are no longer the leading factor, and decisions regarding the market are
based on political reasons, rather than economical ones.

CLIMATE CHANGE

Another major geopolitical event, that both affects deglobalisation and is affected by it, is
climate change. It affects the entire world, thus needing global measures, and the threat of it has also
led to countries seeking energy security and supply certainty, while applying policies that are aimed
at reducing greenhouse gas emissions. In terms of EU energy policy this is framed as
“decarbonisation”, which should also help the EU’s goal of becoming climate-neutral by 2050 with
net zero greenhouse gas emissions. Decarbonising through giving up the use of coal and further
down the road - of gas, is combined with the increased use of energy from renewable resources.
Reports show that relying more on renewable energy sources is relying on more local energy, thus
supporting the process of deglobalisation. Indeed, renewable energy contributes significantly to the
reduction of global trade of energy sources — the volume shipped around is less (Energiewende,
2020). For many this completes the argument that relying on renewable energy is good for the
climate change. However, there is another aspect to this issue. Renewables need photovoltaics or
solar panels, for example, in order to produce energy from the sun. Many of the photovoltaics in
Europe are imported from China, mainly due to the fact that they are about 50% cheaper (Schmidt,
2025). The problems is that the EU is also discussing additional taxes on these imports, because the
European market is unable to compete with them, which is another protectionist policy. Solar
companies in China have become the global leaders in terms of energy-storage capacity, panel
efficiency, smart-grid technology (Schmidt, 2024). In Germany about 95% of the installed solar
cells are from Chinese manufacturers. Should Germany’s access to them be restricted, this would
directly interfere with Germany’s decarbonisation (Energiewende, 2020). This in turn would
undermine the overall effort in the fight against climate change. The interdependence between
Germany and China in the solar modules sector also shows the problems that stem from
implementing nationalist/protectionist policies and how those could potentially affect the fight
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against climate change in a negative way. Furthermore, such protectionist measures could impede
the free flow of capital, skills, and goods, making the renewable energy industry less attractive —
which in turn promotes increased use of fossil fuels.

POTENTIAL HARM OF DEGLOBALISATION?

Aside from the mentioned issues that stem from deglobalisation, other potential risks of
deglobalisation include harm to gross domestic product (GDP), corporate profits and to financial
markets overall (Seydl & Geo, 2024). In addition, when taking into account the tariffs, imposed on
imported goods, it must be said who will pay the higher price. In essence, it is society that will pay
the bill, the customer will have to cover the higher tax. Putting this into context regarding the
European Green Deal for example, we must ask the question — do these policies work in favour or
against the Green Dear and the fight against climate change? If we are looking to buy an electric
car, we will do it a cost that is acceptable to us. Raising the price of such commodities further will
not make it more likely for people to buy them — they remain a somewhat luxury good. This will not
help in the fight against climate change.

CONCLUSION

Although according to a report (Seydl & Geo, 2024) as of late 2023 there are no signs of
rapid deglobalisation, but there are quite a few policies in place, that are protectionist and work more
in favour towards deglobalisation instead of globalisation. The move away from globalisation and
towards deglobalisation is based solely on political reasons. Ramirez (2022) writes of the
“politicisation of energy” which leads to differentiation of separate blocs, who work against each
other and impose measures and countermeasures. Politics, not economics is the decisive factor when
it comes to deglobalisation in the energy market (Ramirez, 2022). This interferes with basic market
principles and without energy resources at good and stable prices, without certainty of supply —
economies suffer. Furthermore, a lower energy consumption in most cases means that the economy
is not expanding and the industry is suffering. For example, while Europe has lower gas emission in
the energy sector in 2024 compared to 2023 (Kurmayer, 2024), it’s industry is not doing so well.
Industrial production has been decreasing compared to 2023 (January 2024 — January 2023 —
decrease by 5.7%; April 2024 — April 2023 — decrease by 2%) (Eurostat, 2024). Protectionist
measures seem to hurt economies more than they help them. Furthermore, trying to help
competitiveness by imposing additional taxes on products that are not only cheaper, but more
efficient and well developed, only interferes with the possibilities to grow and develop (Ramirez,
2022). In that sense China is seen as a threat, instead of a partner in the fight against climate change,
although it has the technology and the knowledge, especially when it comes to energy production
from renewables.

All these developments point to a very specific problem — that the energy market has become
an area of competition (Ramirez, 2022). In a world of conflicting great powers and new blocs
grouping together, deglobalisation tempts with lower geopolitical risks through local/regional
supply. Local or closely located supply implies lower geopolitical risk (Lacey, 2024). While some
of the implications of deglobalisation for the energy sector seem to point towards less effectiveness
and less stability for the economies, further research is needed. It must be noted that a more
confrontational and fragmented energy market can have unpredictable consequences. Aside from
possible harm to GDP, corporate profits and financial markets overall, deglobalisation may also
harm the speed of the fight against climate change. Further research in this area is also needed, since
there are conflicting arguments as to whether deglobalisation is good or bad for the fight against
climate change. The best way forward is a united global front, countries who work together towards
lower carbon emissions, and have a common policy, which is accepted by all. That policy should be
based on realistic expectations, with the object of lower carbon emissions, while keeping economies
stable and ensuring competitiveness.
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CEI'MEHTALUA HA HEJIEBUA U BTOPUYHUA IIOTPEBUTEJICKHA
CEI'MEHT — ®AKTOP 3A IO3ULIUOHUPAHETO HA
HPEAINPUATHUETO ITPU TIOJIO’KUTEJIHA ITPOI'HO3A 3A ITPUPACT
HA HACEJIEHUETO
Caetri1a ATanacoBa
Kareapa ,,MapkeTusr u Typusbm*,

Yuusepcurer ,,IIpo¢. n1-p Acen 31arapos®, Byprac

Pesrome: HacrosmmaTa TeopeTHKO-eMIMPHUYHA pa3paboTKa ce HAacouBa KbM IPOYYBaHE Ha
npoOieMHuTe Mped, KOUTO C€ M3MpaBs BCIKO IMPEANpPHSATHE, a UMEHHO aHajiu3 Ha LEJeBHs U
BTOPUYHUS CETMEHT, C KOETO Ja Ce IMOCTUTHE MAKCUMAJIHO MOKPUTHE Ha Ma3apa, 3a MaKCHMAaJIHO
JIBIBI TIEpHOA OT BpeMe. I1oIoXKUTeNnHUAT MpUpacT Ha HACeJIEHUETO, 32 ABIBI IEepHOJ OT BpeMe,
Ch3AaBa IPEAIOCTaBKa 3a MPOABIDKUTEICH JXHUBOT Ha NPEANPUATHETO, Ha Maszapa, Ha KOMTO
peanmsupa cBOsiTa JeHHOCT. B Tasm Bpb3Ka, HacTosMmIaTa pa3paboTKa MMa 3a IEN Ja Mpernusnpa
TEOPETHYHHUTE BB3IJIEAM 33 CETMEHTHPAHETO Ha LEJICBHS M BTOPHYHHS CEIMEHT M HA Taka
M3TPaJICHUAT MOCTAMEHT Jla C€ NMPEJCTaBH NPOTHO3CH aHAIM3 3a MPHPACTa Ha HACEICHHETO Ha
Penybnvka bearapus, 3a cieqBammre HIKOIKO AECETHIICTHS.

KnarouoBu xymm: cermeHranusi, IeJeBH W BTOPUYEH CETMEHT, NMPHUPACT HA HACEJCHUETO,
MIpEATIpUsATHE

1. BBBEJEHHUE

B pamkuTe Ha MapKETHHIOBaTa TEOPHS CE M3BEXKIAa MH3AHCIICHA 3a IMOCTUTAHETO HA IM0-
BHCOKA €(DEKTUBHOCT Ype3 MPHJIAraHeTO Ha PA3IHYHU TEXHUKH, €{Ha OT KOHUTO € ,,cerMEHTHPAHETO
Ha 1eJIeBUSI W BTOPUYHHUSA NMOTPEOUTEJICKH cerMeHT®. IlocoueHara TeXHHKA MMa 3a 1€l Ja
¢dokycupa ycuiuATa Ha MPEANPUSITHETO KbM ONpPEACNISTHE Ha MOAXOMANIM IOCAAHHUS KbM
pasnuuHuTe norpebutencku rpymu. OT apyra cTpaHa, MOXe Ja ce OTOENeXH, 4e 3aJavyuTe Ha
MapKeTHHIa MOTaT Jia C€ CBBPXKAT C ONPEJENTHETO Ha MOTPEOHTENHTe, MPUHAAICKAIM KbM
OTJIeJICH Ma3apeH CerMEHT M KOUTO OTKIMKBAT 10 CXOJAEH HAYWMH Ha JaJeH KOMIUIEKC OT
MapKEeTHHTOBHUTE Bb31eiicTBHA. ETO 3a1m0, Moke J1a ce 0TOETCKH, U MAPKETUHTOBUTE Bb3ICHCTBHS
32 pa3IMYHUTE TMA3apHH CETMEHTH CJIe[[Ba Jla CE OTIMYaBaT C OIPCACICHH KOHKPETUKU H
crenuuKH.

B®B Bpb3Ka ¢ TOBAa MOXKE Ja C€ MIOCOYH, Y€ OCHOBHATA LeJI HA HACTONAIIATA Pa3padoTka e
da ce npeyusupam meopemuyHume 6b321e0U 34 CeMEHMUPAHEMO HA Yele8Us U GMOPUYHUSL
Ce2MeHm U Ha MaKa u32padeHusim NOCMameHm 0a ce NPeoCcmasy NPOSHO3eH AHAIU3 3d NPpUPaAcma
Ha Hacenenuemo Ha Penybauxa bvieapus, 3a credsawjume HAKOIKO 0ecemuiemusi.

[la3apHOTO CerMEHTHpPAHEe HWMa TOSIMO 3HAYCHHE 3a MApPKETHHrOBaTa CTPATErvs Ha
mpeanpusTHeTo. ToBa ce CBBp3Ba C BB3MOXKHOCTTA 3a HM3TPAKIAHETO Ha craOwiHa Oa3a 3a
MIPOU3BOJICTBOTO W PEaM3alMATa Ha MPOAYKTH, KOMTO Ja OTTOBapsT B MaKCHMAallHA CTCICH Ha
OYaKBaHUATA W TPESATIOYUTAHUATA Ha JAJICHUS [IEJICBH M BTOPHUYCH CETMEHT. Taka mpejcraBeHara
mpoOJieMaTHKa Ch3/aBa IPEAIOCTABKATa 32 BB3HHKBAHETO HA HACTOSINUSA HW3CJICIOBATEIICKU
HHTEpEC.

2. METOIM U MATEPHUAJIN

CermMeHTAUUsITA HA LeJeBHS M BTOPUYHHS NOTPeOUTEJCKH CerMEHT KaTo ITbPBH
€IIEMEHT OT MO3WIHMOHMPAHETO Ha TPENNpPUATHETO H3MCKBAa OIPEACISTHETO Ha CETMEHTa OT
MOTPEOUTENH, KOWTO IPEICTABIIABA TPyIa MOTPEOUTENN, KOUTO €AHAKBO pearupaT Ha — U3TOUTE
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OT IOCEIICHNETO B 00EKTa Ha MPEANPUSITHETO, HA NPEUIaraHUTe MPOAYKTH W Ha MPEITPUETHTE
JIeHCTBUS Ha MapKeTHHTa (IIeHa, pekiiama, orakoBka). M3ciensanusata n ananu3ute Ha C. CpicoeBa
n E. By3sykoBa moxa3Bar, 4e LENEBUST CEIMEHT IPEICTABIABAa 4acT OT CETMEHTa, Ha KOSTO
MapKeTHHTBT Clie/IBa 1a 00bpHE 0coOeHO BHIMaHHKe. B ToBa Hampasnenne CricoeBa 1 By3ykoBa
MPEHU3HUpaT, 4€ TOBa MPEICTaBIABA Ipylla OT HMOTPEOUTENN, KOUTO MO-YECTO WM €KEIHEBHO
3aKyIyBaT IPOJAYKTH OT 00eKTa Ha IPEeIIPHUITHETO U My HOCAT Haii-rossiMa nevainba (CeicoeBa &
By3ykoBa, YpaBieHue acCOpTUMEHTOM B pa3Huue. Kareropuiinsiit Menemxment, 2013, ctp. 174).
Te3u noTpebuTenn MoraT aa ce pa3aessiT Ha KOHKPETHH TPYIIH.

IMosunmsita Ha A. Weinstein ce cBbp3Ba ¢ MOCTaHOBKATA, Y€ MPU MPOBEKAAHETO HA
CerMEeHTalUATa € MHOT'O BXKHO J1a c€ N30epe KPUTEPHSAT, IO KOMTO Ja ce OCBIIECTBU pa3/IelIeHHETO
Ha oTpeduTenuTe Ha cerMeHTH. [Ipn moxbopa Ha Te3u KPUTEPHH € BasKHO Ja CE ONPEAETIST LENUTE,
kouTo cu moctass npeanpustrero (Weinstein, 2004, p. 260). B cBosita o6ocHoBka A. Weinstein
MIOCTAaHOBSABA, Y€ INPH CErMEHTAIMATa Ha IOTPEOUTENNTE MOXKE [la CE€ H3IIOJ3BaT CIICIHHUTE
kputepuu: Bx. Our. 1.

Kpumepuu 3a cecMeHmauuna Ha nompeﬁume.rzume

ITcuxonocudecku Hemocpadghexu Teozpagpcicu HO@éOEH‘deCMKH
Kpumepuu Kpumepuu Kpumepuu ‘ Kpumepuu
- . ® OTHOIIEHHE I
® CTILT Ha KHBOT; - IR ® CTpaHa;
P . XapakTep IpH
® JIITIHI KAYecTBa; - R, ® PETHOH. ) e
H3II0I3BAHETO
® COIHATTHO ¢ AOXOTH.
| S— \ Ha
[OJIOKEHHE.
" HpPOLYKTITE.

®urypa 1. Bunose kputepun 3a cerMeHTalys Ha IIOTpeOUTENNTE

CrnenBaiiku HallO)KEHATa MPHUHIMITHA [MOCTAaHOBKA HA HACTOSIIOTO W3CIEABaHE U
NPUIbPKARKA ce KbM NpOyueHaTa MKOHOMHMYECKa JINTepaTrypa € HeoOXOJMMO Jia Ce aKLEHTHpa
BBPXY OOCTOSITENICTBOTO, Y€ MPU CTPYKTYPHPAHETO HA MPOAYKTOBHSI ACOPTHMEHT BH3HHKBAT
CIIO)KHU TIPOOJIEMH, CBBP3aHU C: YeHamad, Kayecmeomo, capanyuume, cepsusHomo obcayxceane,
onpeoeneHomo cvbomHuouienue mexncoy npooykmume 6 npooadcoa u nogume npodykmu u m. H. B
Ta3u Bpb3Kka A. ABEpPMH IOCTaHOBsBa, 4Ye Te3u MOpoOieMH cjelBa la HaMepsAT MsICTO B
pa3paboTBaHETO Ha TaKa HapeycHaTa MPOAYKTOBA KOHIENIUS KaTO CIICABAI] CICMEHT OT
MO3UIMOHNMpaHeTo Ha mpeanpusitueto (Aepus, 2016). Ilo Tasm nNpUYMHA TIPUBEICHUST
CHeLHUaIiCT HabJsira Ha 0OCTOSTEICTBOTO, Ue TS IIPEICTABIISIBA COOCTBEHO HAIIPaBJICHUE, KOETO CE
MOCTpOsiBa Ha 0a3aTa Ha ONTUMAITHATA IPOJYKTOBA CTPYKTYPa M CTOKOBO MPEII0KECHUE, IPH KOCTO
3a OCHOBa ce MpHEMaT, OT ¢JHA CTpaHa, MOTPEOUTEIICKUTE >KEJIaHWsA Ha OIpeJeieHa Ipyla
MOTPEOUTENH, a OT Jipyra — He0OXOJUMOCTTa OT e()eKTHBHOTO H3Iroi3BaHe Ha pecypcute (Kpyk,
2001, ctp. 376).

BBB Bpb3Ka ¢ Taka mpenocTaBeHaTa HHGOpMaIKs CerMeHTHPAHETO Modice 0a ce Onpeoen,
om eOHa cmpaua, Kamo ejleMeHm Ha MApKemuHad, 3d Kotumo mo npedCcmasiaga YCioeHO pazoeieHue
Ha nomeHyuaiHume nompeoumenu Ha 2pynu ¢ eOHOPOOHU USUCKBAHUA NO OMHOUleHUe Hd
npeonazanume om npeOnpusmuUemo npoOyKmu, om opyea Cmpand, eliemeHm Ha npeonpusmuemo,
3a KOemo mo npedcmasiisa pasoeienue Ha nompeodumenume CvboOpA3HO CleOHUme Kpumepuu.:
nompebumenu, KOUMo UMam 6b3MONICHOCM 0a 3aAKYNY8am, diceldHue 0d 3aKynyeam u npaso oa
0CHWECMBA8AM NOKYIKU OM NPOOYKMUMe Ha Npeonpusimuemo.
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3. PE3VJITATH

Hanoxenara npyHUMITHA OCTAHOBKA HA HACTOSIIOTO M3CJIEJBAHE W3UCKBA, B PAMKUTE Ha
TEKYIIaTa 4acT, Jia Ce MPEACTaBU CIPaBKa 3a MPOrHO3aTa 3a HacesleHneTo Ha PemyOnuka beiarapus
(Bx. Tabu. 1.) u koedunHeHTa 3a Bh3pacToBa 3aBHCUMOCT (BXk. Tabu. 2.) mpemoctasenn ot HCU.

Ta6auua 1. [Iporuo3Hy JaHHMU 3a HaceleHHeTo Ha PenyGiuka beirapus, mo moJj, B mepcrneKTrBa
o 2085 r.

Tognnu
IMox 2025 2035 2045 2055 2065 2075 2085
- 061110 6263384 | 5801261 5505143 5287150 | 5099550 | 4937312 | 4919505
— E Mmbxe 3006258 | 2788460 | 2664513 2574446 | 2498897 | 2457731 2451147
o
g Kenu 3257126 | 3012801 2840630 | 2712704 | 2600653 | 2514217 | 2468358
- 0610 6272002 | 5883412 5669863 5516472 | 5359123 5211491 5116723
=
=
= §_ Muxe 3010795 | 2831733 2753339 | 2700804 | 2641603 5590913 | 2566107
g Kenu 3261207 | 3051679 | 2916524 | 2815668 | 2717511 2620578 | 2550616

O6m10 6259552 | 5763228 | 5427067 | 5175219 | 4968675 | 4842101 | 4796231
Mpsxe 3004233 | 2768374 | 2622275 | 2513053 | 2427649 | 2386264 | 2379959
Kenn 3255319 | 2994854 | 2804792 | 2662166 | 2541026 | 2455837 | 2416272

I
BapHAHT

Tabéuuua 2. KoedunreHT Ha Bb3pacToBa 3aBHCHMOCT Ha PemyOnmka brirapus, mo mo, B
nepcrexTrBa g0 2085 r.

Tonunu
Bapuanrt 2025 2035 2045 2055 2065 2075 2085
1 60,23 61,83 70,19 76,07 69,44 69,10 73,02
11 60,39 63,60 74,60 83,13 78,26 78,33 82,24
111 60,17 61,03 68,17 72,64 65,26 64,58 68,15

Jlerenpa:

BapunanT I € Bb3MOXK€EH IIPH XUIIOTE3a 32 KOHBEPTEHTHOCT, KOETO 03HAYaBa, Y€ TO3H BAPHAHT
ce BB3IpHUeMa KaTo peaCTUYEH U ce Cho0pa3sBa ¢ HOpMaTUBHUTE M3UCKBaHMA Ha EBpomneickus
CBI03 32 AeMOTPad)CKOTO U COLMATHO-UKOHOMHUYECKOTO PAa3BUTHE HA CTPAHUTE WICHKH.

Bapuanr II ce Bp3npuema 3a Bb3MOXKEH IIPU OTHOCUTEIHO YCKOPEHUE, KOETO MPEAIoara,
4Ye MpH TO3W BapHaHT c€ BB3NpUEMa, Y€ AEMOTpadcKOTO pa3BUTHE cielBa JAa HPOTHYA IIPH
OJaroNpUATHO COIMATHO-UKOHOMUYECKH IPOIIECH B CTPaHATA.

BapuanT III ce npuema 3a peanmsyeM Ipu OTHOCHUTEITHO 3a0aBsiHE, IPU KOWTO ce JOIyCKa,
Yye Pa3BUTHETO Ha HACEJICHHETO C€ MPOTHO3MpPA, NPH XMIOTe3a 332 HEeOJNAromnpusTHO COLUAIHO-
HMKOHOMMYECKH IIPOLIECU B CTpaHaTa.

4. JUCKYCHUs

,,B €MIIMPUYHOTO H3CIEBAaHE CE€ OTKPOsSBa M3UCKBAHETO 3a KOHKPETHA OpraHM3alus Ha
n3cienoBarenckata paboTa, MpPH KOSTO €€ IIOJydaBaT ONpPeNeIeHH EMIUPWYHN [aHHH,
KiIacuuKanus u cpaBHEHNE Ha (haKTH, pa3KpHUBAIIH ASHCTBUTEITHOTO CHCTOSHUE Ha H3CIIEIBAHOTO
SBICHHE WM TIporec. To € HacoueHO KbM OOEKTa M CE ONMpa Ha MONyYEHHWTE AAaHHU OT
n3cieioBareickara pabora. Pesynrarute ce u3passBar BbB BUJ Ha EMIMPUIHHA 0000IIEHUS, KOUTO
ca cucteMa oT onpenernenn Haydau ¢aktu® (leues, 2022). Taka nmpemoctaBeHaTa HHGOPMAIUSI HA
JlaBa Bb3MOXKHOCT 3a JUCKYTHPAHE Ha HACTOSIIATA MIPOOIEeMaTHKa B CIICIHUTE HAIIPaBJICHHUS:

IMpenocraBenata undopmanus or HCHU noxassa, uye Tekyiara aemorpadcka curyarys B
Bearapus moe fa ce xapakTepusupa ¢ Ipoab/pKaBallo HamansBaHe Ha HaceneHnuero (HCH, 2024).
OT cBosl crpaHa, IpefocTaBeHaTa HWHQOpMalMs MOKa3Ba, ue Koe(HUIMEeHTa Ha Bb3PacToBaTa
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3aBUCHMOCT B bbirapus, mo mo, 3a 2025 r. e uzuuciiena B rpanunute Ha 60,23 %. ToBa mo cBosita
CBIIHOCT, ITOKa3Ba, 4€ Ha BCSKO JIUIIC B 3aBUCUMUTE BB3PAaCTH, T. €. oA 15 . u Haj 65 1., ce maaar
OKOJIO JBaMa JyImIM B akThBHa BB3pacT. Cnopen wHboOpMamumsTa MpPEIOCTaBeHA OT
MuHUCTEPCTBOTO HA TPYAAQ U COIHMAJIHATA MOJUTHKA B OTTOBOP HA MPEIU3BHUKATEIICTBATA OT
3acTapsBaHETO Ha HACEJCHHETO € pa3paboreHa HammoHamHaTa cTpaTerwus 3a aKTHBEH JKHBOT Ha
BB3pacTHUTE Xopa B bearapus (2019-2030 r.), npuera ¢ PMC Nel42 ot 15.03.2019 r. (MTCII,
2024). IsnrocpouHara Iiejl Ha MOCOYeHAaTa CTPATETHsl CE CBbP3Ba ChC Ch3/aBaHE HA YCIIOBHS 32
aKTHUBCH U JIOCTOCH JKMBOT Ha BB3PACTHUTE XOpa Ype3 OCHUTYPsIBAHC HAa PABHU BH3MOXKHOCTH 32
MBJTHOLCHHOTO UM YYacTHE B MKOHOMUYECKHS U COIMAJICH )HUBOT Ha OOIIECTBOTO.

Ha 0Oa3ara Ha Taka mpemocTaBeHaTa WH(pOpPMANUsA, HE MOXE Ja HE Ce CBhIVIACHM C
TBBpacHHETO Ha CuMeonka IleTpoBa, ue 3a 1a ce MOCTUTHE TT0-100PO 33/I0BOJISIBAHE HA LIEIEBUTE
MOTPEOUTENH, CIIEBA JIa CE BB3NPHEMAT Pa3IMIHU CTPATETHH 3a TUBEPCUHUIMPAHE Ha TeHHOCTTa
Ha npegnpustaero ([lerposa). Ot apyra cTpana, Taka npencTaBeHaTa HHPOPMAIIUI HA JOBEXK/Ia 10
KOHCTAaTalMATa, Y€ HACTOSIIaTa feMorpadcka cutyarus B bearapus, mokazsa HE0OXOIUMOCTTA OT
MPEeCTPYKTYpPUpaHe Ha TMPEANPHETUTE CTPATeTHH OT CTpPaHa Ha NPEANPHITHETO, 3a Ja Ce
KOMIICHCHpa MPOABDKABAIIOTO HaMaJliBaHe Ha HACENEHHMEeTO. B Ta3m BpB3Ka, OCHOBHATA
MapKeTHHTOBa TEOpHs BB3MpueTa OT XpHcTHHA MmuxajeBa ce CBBbpP3Ba C pEKHCypara, e
NpeANpPUSTHETO HE MPOCTO 3HAe Jla Ch3JaBa M Ja MPOU3BEKAA, HO TO 3Hae ChUIO Ja (opmupa
KJIMEHTENa, U J1a YAOBIETBOPsIBa HeliHuTe crieruduanu norpedHoctu (Muxanesa, 2023).

5. MU3BO MU

Ha ©Oa3ata Ha Taka mpeacTaBeHaTa TEOPETHKO-EMIIMPHYHA apryMEHTallus Morar jJa ce
W3BENAT CIEAHUTE TIO-BAXKHU H3BO/M:

ITbpBO, CerMEHTHPAHETO M3MCKBAa MPOYYBAHE B CICTHHUTE BE HANPaBICHUS: OT IJIEAHA
TOYKa Ha MAapKETHHIA U OT IIO3UIMATA Ha IPEAIIPUATHETO.

Bropo, nactosimara gemorpadcka cutyanus B bbarapus, mokasBa HEOOXOAMMOCTTa OT
MPECTPYKTYpUpaHEe Ha MpEINPHETHTe CTPaTernd OT CTpaHa Ha MPEANPUSTHETO, 3a Ja ce
KOMITEHCHPA MPOABIDKABAIIOTO HAMaJIIBaHE Ha HACEICHHUETO.
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CPABHUTEJIEH AHAJIN3 HA IOTPEBUJIECKATA
YAOBJIETBOPEHOCT OT YIIOTPEBATA HA APTUKYJIA OT
CTOKOBA I'PYIIA ,,MJIAKO U MJIEYHU U3AEJIUA“
Caetiia ATanacoBa
Kareapa ,MapkeTuHr u TypusbmM*®,

Yuusepcurer ,,Ilpo¢. 1-p Acen 3narapos®, Byprac

Pesrome: IIpoBeneHoTo mnpoydyBaHe Ha CHELMAIM3MpaHaTa JHMTEpaTypa IIOKa3Ba, dYe
MOTpeOUTEICKaTa yIOBIETBOPEHOCT M HEHHOTO M3CIIEIBAHE MOTaT J]a C€ OTPEEIAT KaTo OOEKT Ha
MapKeTHHTa M MapKeTHHTOBUTE H3CJIEJBaHMs Ipe3 MoclefHuTe aeceTmneTus. CTpeMexbT Ha
MPEATIPUATHATA 1A CH31aAaT ABITOCPOYHN B3aHMOOTHOIICHHS ChC CBOMTE MOTPEOUTEIH IOBUIIIABA
BHUMAaHHETO KbM Hes. HacToAmus nscie0oBaTeNICKu HHTEPEC Ce NPEAU3BUKBA OT Bb3HUKBAHETO HA
peauIa BbIPOCH, KOUTO (POPMHUpAT CllefHaTa U3CIeA0BaTeICKa Lel — Aa ¢e IPoydaT TeOPETHIHUTE
MOCTAaBKH CBBP3aHU C MOTPEOUTEIICKAaTa yAOBICTBOPEHOCT U Ha TaKa M3rPajeHus IOCTAMEHT Ja Cce
OCBIIIECTBH EMIIMPUYHO H3CJIeBaHE Ha HEWHOTO NPOSIBICHHE OT ymoTrpebaTa Ha apTUKyIH OT
CTOKOBA Ipyna ,,MIIIKO 1 MJIEYHH U3/eNUsI B IBE NMPEIIPUATH, OCBHIIECTBIBAIIN CBOSATA JICHHOCT
Ha TepuTopusiTa Ha Peryonuka benrapus.

Kiro4oBu aymu: moTtpeOuTeNcKa yAOBIETBOPEHOCT, MApPKETHHI, apTHUKYJIH OT CTOKOBA
rpyna ,,MJsko ¥ MJI€YHH U3IETHs

1. BBBEJAEHMUE

Kato ocHOBEH eJeMEHT Ha MapKeTHHra M Ha MAapKETHHIOBUTE H3CICIBAHUS, Mpe3
MOCJIC/IHUTE JECETUIICTHSI, MOXKE Jla C€ ONpeNeNu nompebumenckama yoosiemeoperocm. Ta3u
MPOMEHITBA BEJIMYMHA MM MPSKA BPH3Ka M 3aBUCUMOCT C Ieyandarta Ha BCSKO mpejnpustue. B
paMKHTE Ha PasriekAaHOTO HAMPABICHUE, MOXE Jla ce OTOEJIekKH, Ye OCHOBHATA 3ajlaya Ha BCEKH
MapKETHHTOB €KHII € ]a aHATU3UPA HOMPEeOUMencKama y00o8iemeopenocn, NPUHAOLEHCHOCMMA HA
nompebumenume KoM onpeoesiend NOmpeoumencKka epyna, 4ecmomama Ha NOKynkume, 008epueno
6 npedaazanume CMmoKu no OMHouleHue Ha pazgphacoskume, 008epUemo 6 NPeodra2anume CImoxKu no
OMHOWEHUe HA ONAKOGKAMA, HYECMEUMEIHOCMMA HA Nompedumenume no OMHOUEHUE HA
NPOMEHUme 6 YeHume.

OcHOBHATA 11eJI HA HACTOSIIATA Pa3padoTKa e da ce npoyuam meopemusHume nOCMasKu
C8bP3AHU C nompe6umeﬂcxama ydoeﬂemgopeHocm u HA maka ZL')’ZP(,Z()EHMﬂ nocmamenm oa ce
ocvuiecmeu emMnupudHo uscneosane Ha HeuHomo nposeieHue om ynompe6ama Ha apmuxkyiu om
cmokosa epyna ,,Muaxko u maeunu usdenus’ 6 08e npeonpusmus, OCbUWECMEA8AuU C80IMmd
Oetinocm Ha mepumopusma Ha Penyonuxa bvaeapus.

OcChbIlleCTBEHHUAT aHAU3 Ha MKOHOMHYECKaTa JIMTeparypa IMOKa3Ba, 4Ye H3CJIEJABAHETO Ha
MOTpeOuTesICKaTa yIOBJIETBOPEHOCT € CBBP3aHO C OLIEHKaTa Ha KOHKYPEHTOCIIOCOOHOCTTa Ha
JaICHO IPEATIPUATHUE U HA CTCTIICHTA HA CbOTBETCTBUEC HA HETOBUTC MPOAYKTH HA HOTpe6I/ITeJ'lCKI/ITe
n3uckBanus. [IpoBeeHOTO H3Cie[BaHe II0Ka3Ba HEOOXOJMMOCTTA OT CpaBHEHHS MEXIY
MOTPEOUTENICKUSL OTTOBOP HA Tasapa | ,,0eJuTe MeTHa” B MapKeTHHTa. Bh3HUKBaHETO Ha peauIa
BBIIPOCH, B PAaMKHTE Ha Taka IMpeACTaBeHaTa IMpolieMarrka, MPEeIU3BHUKBA H3CIEI0BATEICKHUS
MHTEPEC, KaTO HACTOSIIL.

2. METOIM U MATEPHUAJIN
[TorpebuTenckara yaoBIETBOPEHOCT CE SIBSIBA €/IMH OT pelIaBaniute GakTopH 3a pa3BUTHETO
Ha npeanpuaTiero. Tst cama o cebe cu MOKe J1a ce Bh3NpHUEME KaTo OLeHKa 3a ()OPMUPAHETO Ha
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ONTHUMAaJICH THPTOBCKH aCOPTUMEHT Ha MPEANPHUATHETO. B yclioBHATa Ha H30CTPeHA KOHKYPEHTHA
O0opba e HeoOXOoAWMM WHAMBHIyaJIEH NOIXOJ KbM moTpedurenute. Upe3 GdopMupaHEeTo Ha
ONTHUMAaJIEH THPTOBCKH ACOPTUMEHT, OT CTpaHa Ha NPEANpPHIATHETO, NOTpeOHuTennuTe TpsOBa naa
OTKpHUAT cBoHMTe o4dakBaHus. CaMO 9pe3 TaKbB CBETOTIIEH MPEIIPUATHETO MOXKE J1a OTTOBOPH Ha
MOTPEOUTETICKUTE U3NCKBAHUITA.

3a npennpUATHETO OT CHUIECTBEHA BAXKHOCT € YHCICHUTE CTOMHOCTH HA IOKa3aTesnuTe 32
MOTpeOuTeICKaTa yNOBIETBOPEHOCT OT M3IION3BAaHUTE CTOKM M YCIyTH. AHaIM3UPalKu
JMHAMHKAaTa Ha MPOMSHATa B [TOKAa3aTeJIMTE U CPABHSABAIMKH I'M C [TOKAa3aTeNTe Ha KOHKYPEHTHTE,
NPEANPUSTHETO MOJy4YaBa Ba)kHA MH(POpMAIMs, KOSTO My II03BOJISIBA Jla IIPEOPHEHTHpPA CBOSTA
JIEHHOCT, Na WAEHTH(UIMpPA MEepCIEeKTHBHUA O0JAcTH Ha Pa3BUTHE, KOETO MOXE Ja JOBEIe 0
MpoMsHa BBB (POPMHUPAHETO HAa ONTHUMAIHHUS THPrOBCKH acoptuMeHT (MBanoBa, 2002, ctp. 52).
CTpeMexbT na ce TOCTHTHe MaKCHMalHa MOTPEeOUTENICKa YIOBIETBOPSHOCT NPUHYXKIaBa
MIPEONpUATHETO Aa pa3paboTBa M M3IMON3BAa CHBPEMEHHH METOAM 3a (OopMHpaHEe Ha ONTHMAJCH
TBPTOBCKH aCOPTHMEHT. TOBa € eMHCTBCHUAT HAUHH JIa CE CIICUENIH TOBEPHETO Ha OTPEOUTEIHTE.
B cwmoTo Bpeme, mpu yCcIyrHTe, TOBAa O3HaYaBa Ja ce WHPOPMHpa M KOHCYITHPA IOTPEOUTEI
(3aBesunoB, 2001, cTp. 496).

B cBouTe TEOpPETHMKO-NIPAKTHYECKH H3CIICABAHUS MAapKETOJIO3UTE Ca CAMHOJIYIIHH, 4e
MOCTOSIHHUAT (DOKYC Ha MOTPEOUTENUTE € HEeOOXOJUM KOMIIOHEHT Ha €JHO YCIELIHO ThPrOBCKO
npeanpusitue. TpsOBa 1a ce nMa NpeBUI, Ye HeJOBOJIHHSAT MOTPEOUTEN N3pa3siBa MHEHHETO CH Ha
OKOJIO TIETHAJeCeT IO3HATH, a JOBOJHHUAT M3pa3siBa MHEHHETO CH camo Ha Tpuma. Cropen
npodecopure AnuH Cwik u JIuHkbaH OuiuH, mpenojaBaTeNd MO OM3HEC aAMWUHHCTpalus B
Harvard Business School, ToBa moka3Ba, ue 10 CBOATa CBIIHOCT MOTpeOUTEICKATA
YAOBJIETBOPEHOCT MOXKeE J1a ce ompenenu karo cornuanHa (Cunk & dwumn, 2006, p. 59). B cBosta
pa3pabotka ,,KakBo € MapKkeTHHT?*, aBTOPHUTE IIOCOYBAT, Y€ MOTPEOUTETUTE MOTaT Ja ce pa3depar
nmo0pe caMo B IMO-IIMPOK COLMANICH KOHTEKCT, OTYUTAIKN B3aMMOOTHOIIICHHUITA UM C IPYTH XOpa.
[opaan Ta3u mpuUYHMHA, CHCIHAIHCTUTE CMSTAT, Y€ € HeoOX0oAUMO aa ce chOupa mHbOopMAaIs 3a
MTOBEJICHUETO HAa TIOTPEOUTENHUTE HE CaMO OT OTICIHUTE JIHIA, HO U JIa Ce B3eME I10JI BHUMaHUE
BIMSTHACTO Ha OCTAHAIINTE XOPa, OOIIECTBEHUTE HHCTHTYIIMU M COLMAITHATA CPeIa.

OO030pbT Ha NPOYYEHHTE JIUTEPATYPHH HW3TOUYHHUIM Ch3/laBa NpeanocTaBkaTa 3a
M3BEXKIAHETO Ha CJIETHOTO OINpE/eICHUE 32 OHSITHETO ,,IOTPEOUTEICKA Y0BIETBOPEHOCT: 1
Modice 0a ce onpedenu, Om eOHA CMPAHA, KAMo pasoel Ha MapKemuHed, mvpceuy omeosopume Ha
peouya 8vbnpOCU C8bP3AHU C NOBeOeHUemo Ha nompebumenume, a om Opyed CMpAHd, KAmo
OelHoCn HA NPeOnpusmuemo U3noI36aui0 Cb8PeMeHHU MOOeau U Memoou 3a opmupanemo Ha
ONMUMANeH MBPLOBCKU ACOPMUMEHM, C KOUumo 0a ce npugiede U 3a0bpiHCU SHUMAHUEMO Hd
nompebumenume, a om mpema Cmpana, Kamo OeuHOCm Ha nompebumenume NOGIUIHA KAKMO OM
peouya 8bmpewH U 6bHWHY QaKmopu, maka u om nPeMuHA8aHemo npe3 onpeoesieHu emanu om
npoyeca Ha 83eMaHe HA peulerue 3a NOKYNKA Ha onpedeieHa CIoKd.

3. PE3VYJITATH

HeoGxonnmo e ma ce orOernexu, 4ye HACTOAIIATA YacT Ha €MIMPHUYHOTO H3CIIEIBAaHE Ce
HAcOYBa KbM aHAJTM3UpPaHE M KOMIUIEKCHO OIIEHSBaHE Ha MOTpeOHTEeICKaTa yIOBIETBOPEHOCT OT
ynorpebarta Ha apTHKyJIH OT CTOKOBA Ipymna ,,MIISIKO ¥ MJICYHH M3EIHA ", TIOy9eHH TOCPEACTBOM
aHKETHO IPOyYBaHE CpPeA ABE THPTOBCKH HPEANIPHATHS B OCBHIIECTBSBAIIN CBOSTAa JEHHOCT B
ctpanata. CHHTE3UpaHUTE JaHHM ce 0a3upar Ha OCHIIECTBEHO NMPOYUYBAHE B JIBE MPEIIPUATHSI OT
Kareropusita cymnepmapkeTn. Ilopamm cpoOpakeHHS 3a KOHOHUACHIMATHOCT TNPEINPUATHATA
yCIOBHO ca o00o3HadeHH KaTo TbBproBcko npexnpusitue 1 w TovproBcko npennpustue 2.
HaGmonenuero e mpoBeeHo mpe3 nepuoja centeMBpu-HoeMBpH 2021 r. ¢ moMomIra Ha aHKeTa 1
CTPYKTYPHUPAHO JIMYHO WHTEPBIO C YIPABHUTEIUTE HA OOCKTUTE Ha aHKETHPAHUTE NPEIIPHATHS.
EmnupuuHOTO MapkeTHMHroBo wn3cienBaHe obOxBama nepuona 2018-2020 r. O6paborkara Ha
MOJy4EHHUTE JIaHHU CE€ OCBLIECTBH MocpeacTBoM codryepeH npoaykt MS Excel. ITo3oBaBaiiku ce
Ha Taka MpeJCTaBeHaTa apryMEHTalus € HeOOXOAMMO PE3IOMHPAHETO Ha MOJYYECHHTE NaHHHU OT
MIPOBEJIEHOTO EMITMPUIHO MIpOyUBaHe — Bk. Tabu. 1.
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Taboauma 1. OneHka Ha TOTpeOHTENCKATa YAOBIETBOPEHOCT OT MpeyIaraHusl acOPTUMEHT OT
apTHKYJIU OT CTOKOBa Ipymna ,,Misiko u Maeunu uznenus ' B [Ipeanpustue 1 u [Ipennpusitue 2

ITokasarea Pesyarar ot anajiu3a
IIpunagiesxxkHocT BbB Bpb3ka ¢ mnokazarens ,IIpuHAAIEKHOCT KBbM OIpeAeseHa
KBbM OMpe/ieJieHa |MOTPeOHMTeICKa TIpyma“ W3CICOBAHUTE pPECIOHACHTH OTOeNsI3BaT B
noTpe0UTe/ICKA | aHKETHATAa KapTa CIEAHUTE OTroBOpH: 3a [Ipenmpusartie 1 oT chiiecTBEHO
rpyna 3HAYCHHE ca KOMOWHAIMS OT BCHYKH MTOCOYCHHU B aHKETaTa OTTOBOPH, a 3a

Hpe}IHpI/IHTI/Ie 2 OT 3HaYECHHUE ca MCCTOIIOJIOXKCHUCTO, HAYMHBT HA )KUBOT U
KbM TI€PO JApyro ce I[068.B51 pa3H006pa3I/IeT0 Ha nOpemjiaranoro OT
THProBCKOTO NPCATIPUATHUC.

IIpoyuyBane Ha
NnoTpeduTEICKA
YAOBJIETBOPEHOCT

AHanu3upaHeTO M OICHABAaHETO Ha TMokKa3arens ,IlpoyuBane Ha
NMOTPeOHTEeICKA YI0BJIETBOPEHOCT® MOKa3BaT, 4e U JABETE€ TBHPIOBCKU
NpEANpUSATHAS  NPOBEXJIAT IpPOy4YBaHUS cpel  NOTpeduTenure 3a
YIOBIETBOPEHOCT OT MOCCIICHMATA. AHAIU3bT Ha TO3M MOKa3aTesa ce
n3pa3gBa B OTHOIIGHHETO MEXIy TOBa KakBO CleiBa Ja IOIydH
MIOTPEOUTEISAT M PEATHO MOITYUESHOTO.

YecToTra Ha
MOKYNKHUTE

OT pesyaTraTuTe Ha W3CICOBAHETO HA TIIOKa3arens ,ecrora Ha
MOKYNKUTE* Ce YCTaHOBSBAa CIETHOTO: B obektute Ha [Ipemnpustue 1
CPEAHOCTAaTUCTUYECKHUAT MTOTPEOHUTEI €KEAHEBHO MOCEIIaBa aHKCTHPAHUTE
TBPTOBCKM OOEKT € IIeJI NMOKYIKa Ha CTOKH OT CTOKOBa rpyma ,,Misko u
MJICYHH H37enus . AHalIM3UTe Ha NPOBEICHUTE MPOy4YBaHUS OT
[Mpeanpusitue 2 mokaspart, 4e MOTPEOUTENUTE MOCeIIaBaT 00EKTUTE IBA-TPU
IIBTH CEIMHUYHO C IeJ1 — MOKYIIKa Ha apTHUKY/IH OT H3CJIeIBaHaTa CTOKOBa
rpyna. To3u mokasaren ompeneisl 3HAYEHHETO Ha CTOKOBAaTa Ipyna B
©KCIHEBUETO HA IOTpeOuUTeNuTe.

Josepue B
npeaJjiaraHuTe
CTOKH IO
OTHOILIIEHHE HA
pa3dacoBkure

ChImacHO eMOMPUYHOTO M3CIEJBAHE OLEHKUTE MO IOKa3aTens
»J0BepHe B NMpeAJaraHuTe CTOKM MO OTHOLIEHHe Ha pa3dacoBKuTe™
mokasBar, 4e 3a obOekture Ha [Ipeampusitme 1 pasHooOpasmero Ha
pa3dacoBkuTe Ha apTUKYJIUTE OT CTOKOBA TIpyma ,,MIsIKO W MIICYHH
n3enuA’ M3ISUI0 CHOTBETCTBA HA M3WCKBAHMATA Ha IeJeBara Irpyna
MOTPEOUTENH, JIOKaTO OT PHKOBOJACTBOTO HA TNPOyYBAaHWTE OOEKTH Ha
[Mpeanpustre 2 He Morar aa npeneHaT. To3u mokasares Oka3Ba ChIECTBEHO
BIMSIHHE BBPXy CTpeMe’ka Ha THPIrOBCKHUTE OOEKTH, 4acT OT aHKETHOTO
IpOyYBaHe, Jla NpeajaraT rojiMO pa3HooOpasue oT pa3hacoBKU Ha
ACOPTUMEHTHHUTE MO3UIMU OT H3CIEJBaHATa CTOKOBAa Ipyma, 3a Jia ce
IIPUBJIEUE U JIa CE€ TMOBUIIM IOTPEOUTENCKATA YIOBIETBOPEHOCT.

Josepue B
npeaJaraHuTe
CTOKH 1O
OTHOILIICHHE HA
ONaKOBKATa

Ha
mo
oT
Ha

W3cnenpanero Ha Jpyrusi TOKaszaresd, CBBpP3aH C JIOBEPHETO
MOTpeOUTENUTE, € TMOoKa3areysT ,JloBepre B mpeajaraHuTe CTOKH
OTHOLIIeHMEe Ha omakoBkara®*. ToBa mpemanonara HEOOXOAMMOCTTA
aHAJIN3 W OIIEHKA Ha CTEIIEHTAa Ha Bb3JICHCTBHE, KOETO OIaKOBKaTa
ACOPTUMCHTHUTE TMO3WMIMHK, OOCKT Ha MpOydYBaHe, ChACHCTBAT 3a
yBENIMYaBaHE Ha  MOPONAXOWTE, TNPUBIMYAWKH BHHMAHHETO  Ha
morpebuTenuTe. 3a U3CIeIBaHUTE THPTOBCKA OOCKTH OITAaKOBKATa B TOJIsSIMA
CTEIICH BB3/ICHCTBA 32 MPUBINYAHETO HA IIOTPEOUTEIICKOTO BHUMAHHE.

YyBCTBUTEJHOCT
HA nmoTpeduTeINTE
N0 OTHOLIEHUE Ha
NPOMEHHUTE B
HeHuTe

B npsika Bpb3ka ¢ OCHOBHHUS IOKazaten ,,JloBepue B mpeijiaraHuTe
CTOKM € YYBCTBUTEJIHOCTTAa Ha NOTPeOMTeJMTe 1O OTHOLIEHUWE HAa
NMpPOMEHUTEe B LEHMTE HAa apPTUKYJHUTe OT CTOKOBa rpyma ,Muisiko u
MJIEYHH H31eTus*. JlTaHHUTE OT aHAJIM3a MOTaT J1a C€ 0OOOIIAT 110 CIICIHUS
Ha4MH: CIIOpe] PhKOBOJCTBAaTa Ha 00ekTHTe Ha [Ipennpusarre 1 mocoueHure
MIPOMEHU II0-CKOPO OKa3BaT BIMSHHUE BBPXY UYBCTBUTEIHOCTTA Ha
MOTPEOUTENUTE, TOKATO OT PHKOBOJCTBATa Ha 0OekTHTE Ha [IpennpusTue 2
HE MOTaT J]a MPELCHSIT BAMSHACTO Ha NOTPEOUTEICKATa YYBCTBUTECITHOCT.
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4. JUCKYCHUSA

HagayoTo Ha HacTosImaTa TUCKYCHs MOXKE Jla ce IMIOCTaBU ChC CUHTE3a Ha 3axapuit /leues,
KOWTO TIOCOYBa, Y€ HAYYHO-TCOPETHYHUS M TPAKTUKO-TIPHIIOKHUS CHHTE3 HAa 3HAHMUS M OIMT
MOCTaBST MpEJ MPEANPHUATHATa HOBH mpeansBukatenctsa ([eues, 2022). Karo wact or cBoero
IIpOy4YBaHEe MPUBEICHHUS aBTOP aKIEHTHUPA BBPXY T€3aTa, Y€ T€ ca CBbP3aHH C KPUTHIHO MIPOYIBAHE
Ha HaTpyMaHUTEe HAyYHU IMO3HAHUs, MOIYYCHUTE EMIHMPUYHU PE3yJaTaTH U MPEOCMUCISHETO Ha
JIOCETalllHUTE KOHLEMIUY M CTAaHOBHIIA 3a MapKeTHHIOBaTa JEWHOCT, IpUIaraHa B NpaKTHKaTa.
BbB Bpb3Ka ¢ TOBa, B HACTOSILATA YACT HA TEOPETUKO-EMITMPUYHOTO NPOYYBAHE, € HEOOXOJUMO Ja
ce BHEcCAaT OIPEAEICHU pa3siCHEHHWs OTHOCHO 4YacT OT MpE/ICTaBEHHWTE II0Ka3aTesd, OOEKT Ha
TEKYyI[OTO NPOYyUYBaHE.

[IpoyuBanusita OTHOCHO ,,JIpMHAMJIE:KHOCTTA KBM OIpeJeeHa rpyna“ IoBexXIaT
M3CIICIOBATENICKUAT E€KHIl pBhKOBOZeH oT bopuciaBa CTomMeHoBa 10 KOHCTAaTanuATa, 4ye 3a
MOTPEOUTENNTE MPUCTHIBAT KbM IOKYIIKa HA TaKaBa Ipyna CTOKH ,, N0 HABUK* (CTOMMEHOBA, U
ap., 2018). Criopes puBeIeHUsT KUTI TIOTPEOUTENS HE TIpobieMaTH3nupa CBost H300p, T. K. ,,Te ca
Hali-100puTe™, KOETO Ce MPEONPEIEIS OT ECTECTBOTO M H3TOYHUIIUTE HA IPHHAIC)KHOCTTA, KOETO
oTpeieNieH IpymH cToku. OT Ipyra CTpaHa, HUTHPAHUTE U3CIICI0BATENN H3BSKAAT TOCTAHOBKATA,
Ye Ta3H IPUHAUIEKHOCT Ce CBBP3BA C MONOKUTEIHUTE HAIJIacH, IIOPOAEH OT IPEAUIIICH OIHT C THIX,
a TOBa BOJM IO CIIECTSBaHE Ha BpPeMe 3a Ma3apyBaHe U MUHUMHU3HPAHE Ha BB3IPUEMaHHs PHUCK.

Karo yacT OT aHKETHOTO NpOydYBaHE Ca MOCTABEHH BBIIPOCH CBBP3aHU C ,,decToTa Ha
NMOKYNKHUTE“, KOETO Mpenmnojara HeoOXOAMMOCTTa OT BHACSHETO Ha CJIEJHUTE DPA3sICHEHUS —
napasiesiHo ¢ pasriexJaHus MoKa3aTel € HeoOX0AUMO Jla ce aHaJM3HMpa M OLEHU CPETHHAT Opoi
MOTPeOUTEIN Ha JIeH C MOKYyNKa Ha IOHE €MH apTUKYJ OT CTOKOBa Ipyna ,,MIsKO U MIICYHH
m3genus . [IpoBeieHUTE IPOYYBAHUS B aHATM3UPAHUTE THPTOBCKH 00EKTH codart, ue Hax 500 qymm
©KEIHEBHO IIOCEUIaBaT BCEKHM OT TBPIOBCKUTE OOCKTH, ydYacTBalld B aHKETHpaHeTo. ToBa
MOTBBP’KAaBa BIMSHUETO, KOETO IPOyYBaHATa CTOKOBA IPyIia MMa B IOTPEOUTEICKOTO €XKETHEBHE.

OTHOCHO M3MEPBAHETO HA MIOKA3ATENS ,, Y CTOMYUBOCT ce MPUBEXKIAT JaHHHU, CBbP3aHU ChC
CpOKa, B TEUCHNE Ha KOWTO CTOKUTE Ce HaMHpar B npojaxk06a. [IokynkuTe, N3BBPIICHN B PAMKHUTE
Ha exenHeBuero ¢ Haj 500 Opost apTUKYJIM OT M3Cie/BaHaTa CTOKOBA IpyIa, MOKa3BaT KPaTKUS
CPOK, B TE€YEHHE HAa KOWTO CTOKHUTE C MIIEYECH IIPOU3XO/ C€ HaMHUpaT B Ipoaaxoa.

Ot HampaBeHHTE H3CIEBaHMUA MOXKE Jla CE yCTAaHOBH, Y€ MpeaaraHeTo Ha apTHKYJIH OT
CTOKOBA Ipymna ,,MIISIKO 1 MJIEUYHH U3ENHUs* T0-CKOPO MIPEBPHIAa N3CIEIBAHUTE ThPTOBCKH OOCKTH
B MPEANOYUTAHO OT MOTPEOUTENUTEe MACTO 3a MOKYIKa. ToBa ce MOTBBpXkKAaBa U OT MOKa3aTes
»decToTa Ha MOKYNKHTe®, ¢ KOETO Ce MOTBBPXk/AaBa NMPHUBHP3AHOCTTa HA MOTPEOUTEINTE KBM
OTIpEJIeTICH ThPTOBCKH O0OCKT.

B mocramenTa Ha pasriegaHaTa MapKeTHHIOBaTa TEOpHs, HE MOXE Jla HE CE€ CBIVIACHM C
TBBbpACHHETO Ha XpucTHHA MuxaJieBa, KOsTO Ha0Jsra Ha Te3ara, 4e IPeIIpUATHETO HE TPOCTO
3Hae J]a Ch3J1aBa U J1a MPOM3BE’K/1a, HO TO 3Hae ChIIO J1a popMupa KIMEHTeNa, U 1a YIO0BIETBOPSBA
HeliHuTe cnenuduyan norpedbHoctn (Mmuxanesa, 2023). OT riegHa Touyka, Ha HPOBEAEHOTO
TEOPETUKO-EMIIUPUYHO [IPOYUYBAHE CE€ YCTAHOBsBA, ue u3cneasanuara Ha Cumeonka IlerpoBa, s
JIOBEX/AT 10 KOHCTaTalusATa, 4€ Te3W MOAXOAU C€ CBBP3BaT C BBH3MOXKHOCTHTE 3a I0-I00pO
3a[J0BOJIIBAaHE Ha IIEJICBUTE IOTPEOWTENH, UYpe3 BB3NPHEMaHEe Ha pa3lIWYHH CTpPATEeTHH 3a
nuBepcudHuIMpane Ha AeiHocTTa Ha npeanpustueto (Ilerposa).

5. U3BOAHU

B mocrameHTa Ha Taka MPEIOCTABEHOTO TEOPETUKO-EMITUPUYHO MPOYYBAHE MOrar jJa ce
U3BEIAT CIICAHNUTE TTO-BaKHU M3BOIHU:

IIbpBoO, nompedumenckama ydosnemeopeHocm W3UCKBAa NPOYYBaHE B CIEIHUTE TpHU
HAMpPAaBJICHUS: OM 2ne0Ha MOYKA HA MApKemuueda, om NO3UYUSMA HA NPEeOnpusimuemo u om
aneouwye Ha nompeobumers.

Bropo, wu3cneaBaHeTo Ha rpyma [OKa3aTelld, CBBP3aHU C HOMpeOumenckama
Y0081IemeopeHocm, ca KIFUOBH 32 (POPMHUPAHETO HA ONTHMAJICH ThPrOBCKH ACOPTUMEHT, OT CTPaHa
HA MPOYYBAHUTE HPEATIPHUSITHUS.
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CTPYKTYPEH AHAJIN3 HA HEHUTE HA ITIOTPEBUTEJICKUTE
MMPOAYKTHU INTPEAJIATAHU HA BbJI'APCKUS ITA3AP
Caetiia ATanacoBa
Kareapa ,MapkeTuHr u Typusbm*®,

Yuusepcurer ,,Ilpo¢. 1-p Acen 3narapos®, Byprac

Pe3tome: Kato enuH OT yeTHpHUTE OCHOBHHU €JIeMEHTa Ha MapKeTHHIra, Hape] C MPOAYKTa,
peKJiaMaTa M IUIaCMEHTa, IIeHaTa MOXKe Jla ce MPEIONpe ey KaTo HOCUTEN Ha Teqanta, 3a pa3iiuka
0T ocTaHanuTe. B Tasu Bpb3Ka, MOXKeE Jla ce OTOCNEKH, Y€ HACTOAIIOTO U3CJICIOBATENICKO BHUMAHHUE
ce IpeoNpeIes OT BBIPOCH CBBP3aHH ChC CHITHOCTHATA XapaKTEPUCTHKA HA ICHUTE U BPXY TaKa
n3rpajieHaTa OCHOBa Ja CE OCBIIECTBH aHAJIW3 HAa IPOMEHHWTE B IIEHUTE HAa IpeIJaraHuTe
MOTPEOUTEICKH POIYKTH.

KarouoBu nymu: 1ieHa, MapKeTHHT, HHGJIAIHSA, TOTPEOUTEIICKH MPOITYKTH

1. BBBEJAEHMUE

IlenaTta Ha mpejylaraHUTE Ha Ia3apa MPOLYKTH MOXKE Ja Ce MPEAONpeNesd KaTo €AUH OT
OCHOBHHTE €JIEMEHT Ha MapKeTHHIa. Ta3u MpoMeH/InBa BeJIMYMHA UMa MPsIKa BPb3Ka ¢ PUHAHCOBHUS
pesynTaT Ha BCsKa OpraHu3alus. B pamMkuTe Ha Taka MOCOYEHOTO HAIpPABICHHUE MOXKE Jia Ce
orOernexxu, Y€ OCHOBHATA 3a/laya Ha BCEKM MAapKeTHHIOB €KHI € Ja Ce Ch3JaJaT TaKHhBa
aJlanTHpaHus Ha [IEHUTE, C KOUTO JIa Ce TMIOCTUTHE nevanoa.

OcHoBHAaTa el Ha HacTosiImaTa pa3padoTka € Ja ce Mpelu3upa ChIIHOCTHATA
XapaKTepUCTHKa Ha [IEHUTE M CBBP3aHUTE C TSIX OCHOBHU THIIOBE aJaliTUPAHMS KbM Ia3apa W Ha
TakKa M3rpafeHust pyHIaMEeHT /1a ce HAlpaBH aHAJIN3 Ha MOTPEOUTEIICKUTE MPOIYKTH, MpeJlaraHu
Ha OBJITapcKus masap, 3a nepuoga 02.2023 — 02.2024 .

W3cnenoBaTencKUsAT HHTEpEC B HACTOSIATa TEOPETUKO-MpAaKTHYECKa pa3paboTka ce
CBBp3Ba C IIOCTAaHOBKATa, Y€ Bh3HUKBAT PE/HLa BIPOCH CBbP3aHH C TOBA Kak WH(]IaNusITa OKa3Ba
BIIMSTHHE BBPXY NPOMSIHATA Ha LIEHUTE HA ITOTPEOUTENICKUTE IPOAYKTH, TIPEATIaraHy Ha ObArapCcKus
nasap.

2. METOIM U MATEPUAJIN

BB BpBb3Ka ¢ 1olycTUMaTa akcHoMa Ha aKkTyajlHaTa TeOpETHKO-TIPaKTHYecKa pa3padoTKa e
HEOOXOAMMO Jila ce OCHOBEM Ha HH(oOpMalnusaTa npepocraBeHa or 3axapuii [ledeB, Koiito
MOCTAaHOBSABA, Y€ HAyYHOTO WU3CJIEIBAaHE ClI€ABAa Ja C€ BB3NpHEMa KaTO CHUCTEMEH IIpoLec Ha
chrOMpaHe, IpoyYBaHe, aHaIN3, HHTepIpeTanys, 00o0maBane Ha HHGOPMAaNUATA U Ha 331bJI00UYEHH
Ppa3CchXKICHUs, HEOOXOJMMH 32 TeHepHpaHe Ha HOBU 3HAHUS, KOUTO METO/IOJIOTHYHO Ca MOAKPETICHH
BBB B3aUMOJIEUCTBUETO C MpPUIATaHUTE MOAXOJM, HAYYHM METOAM Ha MO3HAHUE WM U3CJIE]BaHE,
KOHIICTIIINH, TEOPUH, MOJIeNH, (DaKTH W JaHHW, KOUTO Morar na ce mposepsar (leues, 2022). B
paMKHTE Ha TIOCOYEHOTO HANpPAaBIECHUE € MPEHOPBUUTEIHO, B HACTOSIIATA YacT Ha pa3paboTkaTa,
Jla ce Mpenn3npa ChITHOCTHATA XapaKTEPHCTHKA HA IIEHUTE M CBBP3aHUTE C HEsI OCHOBHU THUIIOBE
aJanTHPAHUS KbM I1a3apa.

Ot Taka mpezcTaBeHaTa IJIefHA TOYKA, MOKEM Jla CE€ OCHOBEM Ha TECOPETHYHUTE BB3TIICAN
Ha CHEIUATHCTUTE, CIIOpe] KOUTO KaTo €QUH OT YeTHPUTE OCHOBHHU €JIEMEHTa Ha MapKEeTHHTa,
Hape] ¢ MPOoAyKTa, peKjlaMara U INIACMEHTa, eHATa MOXe J1a Ce MPEeNoNpeNent KaTo HOCUTEN Ha
neyasnoa, 3a pasjiiKa OT OCTaHalIuTe. B MOCO4YEHOTO HampaBieHUe ¢ He0OX0IMMO J1a Ce aKIEHTHPa
BBpPXY IIOCTAHOBKara, 4ye LeHaTa ce OOycCllaBsi OT NEHCTBHETO Ha OOCKTUBHHTE MKOHOMHYECKH
3aKOHH: 3aKOHA 32 ThPCEHETO U MPEJIaraHeTO; 3aKOHA 32 KOHKYPEHIIMSTa; 3aKOHA 3a CTOMHOCTTa
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(ITerposa, UnnituoBcku, & Kbues, 2012, cp. 145-146).

Cropen JI. laH4yeB IeHUTE M3pa3sBaT MapUIHUS WM HATYpPaIHUS €KBHUBAJICHT, KOHTO ce
[oJTydaBa OT OpraHM3alMATa W MOTpPeOWTENUTE TpH pasMsHata Ha mnpoxykrute (llaHues,
Hxonommka Ha ThproBusta, 2003, ctp. 331). TeopeTwmyHWTE ITOCTAHOBKH Ha ITOCOYCHUTE
M3CIICIOBATENN OTYUTAT, Y€ IEHUTE MMaT OOEKTHBEH XapakTep, Thi KAaTO OTpa3siBaT OOEKTUBHO
(dopmupanuTe ce MoTpeOHOCTH M paszxoauTe 3a pecypcu. OT apyra cTpaHa, 3a MKOHOMHUCTHUTE
LIEHUTE CHABPKAT B ceOe CcH CyOCKTMBHM €JIEMEHTH, 3all0OTO BHUHAIM C€ IpedyynBarT Ipe3
MIPOMEHSIIIIUTE C€ MHOTOOOpa3HH MHTEPECH U MOBE/ICHHUE Ha Ma3apHUTE CYOEKTH.

B cBoute Teoperuko-mpaktiuueckun obocHoBkM H. KocroBa orbensiza, ue neHurte ce
MIPOMEHSIT C BPEMETO B pEe3YJITaT Ha Pa3IMYHU CHEUU(PUYHN MU 001N HKOHOMUYECKH U COLMaIHU
¢daxropu (Koctosa, 1994, ctp. 268). AprymMeHTanusATa Ha aBTOpa Ce CBBP3BA C OOCTOSATEICTBOTO,
ye cnenuuIHUTE PaKTOPH, KATO HAITPUMEP IPOMEHHTE B IIPEUIATaHETO M THPCEHETO M TPOMEHHUTE
B TEXHOJIOTUHUTE, MOTaT Ja MPEATIOCTAaBAT OTACIHN LICHH Ja HApacTBaT WIM CHajgaT 3HAYUTEIHO U
HE3aBUCHUMO e/1Ha oT Apyra. OcBeH ToBa oouuTe (hakTopn MOXKe /1a JOBEAAT 1O IIPOMSHA Ha 00II0TO
PaBHUIILE HA IEHNUTE, a CIICAOBATEIHO M Ha 00IIaTa MOKYIIATEeIHA CIIOCOOHOCT Ha MapHTe.

B npunoxauTe cu o6ocHoBku G. Moschini HacouBa BHUIMaHHETO KbM 00OCTOSITENICTBOTO, 4
CTPEMEXBT Ja Ce HaMepH ONTHMAaJHA LieHa, KOsITO Haii-7100pe Ja ChOTBETCTBAa Ha MHTEPECUTE Ha
OpraHu3aiiTa, 03Ha4yaBa Ja ce HaMepH IieHaTa, MUHUManu3upama pucka (Harvey & Moschini,
1996, pp. 175-182). 3a ciennaanucTa, BCIKa OpraHU3anysl B Ma3apHU yCIOBHUS JACHCTBA B yCIOBUATA
Ha HEONpeNesIeHOCT, HECHUI'YPHOCT M M3MEHYMBOCT Ha Ia3zapHara cpeia. He Moxke na He ce
nogaueprae MHeHuero Ha T. MplmuisieBa, 4ye upe3 aJalTUPAaHETO Ha LIEHUTE KbM I1a3apa
Oopranu3zanusaTa C€ OnuTBa Ja OTTOBOPH HAa MPOMCHUTC BbB BbHIIIHATA U BbTPCIIHATA O6Kp'I))KaBaIlIa
cpema (MemursteBa, OntuMuzamus eHoBod monmutuku, 2016, crp. 184). M3cmenBaHusTa Ha
MIOCOYCHUSI CTIEIIAINCT B TOBA HAIIPABJICHHE ITOKA3BAT, 9€ B MHOTO CIIy4ad OPTaHU3aLIsITa HAaMHPa
3a HEOOXOJMMO Ja NPHUCIIOCOOM CBOMTE IEHH Ype3 TSAXHOTO IMOBHINABaHE WM HamaisBaHe. Ha
OCHOBaTa Ha HETIPEKbCHATO Bh3HUKBAIINTE BBIIPOCH 110 pasrieqaHara npobiemaruka J. barpaesa
(Batpaesa, 2007, ctp. 320) pa3riexa OCHOBHHTE THIIOBE alaliTHPAHE HA [ICHUTE Ha Iaszapa KaTo
OTCTBIIKH, IICHOBH YBEIIMUCHHMS ¥ [ICHOBH HaMalleHHs: BXK. Tabu. 1.

Tab6uuua 1. OCHOBHH THIIOBE aIaITHPaHE Ha LIEHUTE
Tun XapakTepucTuka

Orcrenku | M3cnenosarenckute pesyntatu Ha JI. O. bampaeea 110Ka3Bat, 4e OMCMbRKUME Ca 4acT
OT yenama Ha TPOIYKTA, KOATO C€ MPEJOCTaBs Ha MOTPEOHUTENN CPEUly ONMpeAeIeHH
TEXHU JEHCTBUSL.

IlenoBu |B cBoute ananusu u ouenku 3. bampaesa noTBbpKIaBa B chljaTta Hacoka 000codeHara
YBEJIMYEHHUS | 3HAYUMOCT M POJIS HA YeHoeume yéenuyenus, KOUTo NpeICcTapIaBaT IOBUIIABAHE Ha
Beue OIpeZesiCHaTa MPOJakHa IIEHA Ype3 HM3MOJI3BaHE Ha JOMBIHUTEIHU ThPrOBCKU
HaJOIeHKH, T. €. 4Ype3 WU3ION3BaHE Ha THPIrOBCKM Haja0aBku. Bb3 ocHOBa Ha
ChOJTIOIABAHETO HA TE€3H 3aKJIFOUCHHS TEOPETUKBT OTOEIA3BA, Y€ THPTOBCKUTE HAIIICHKH
ca JONBJIHHUTENHH HaJI0aBKHM, KOWTO IOBHINABAT MPOAAKHATA LeHAa C IeJ HEWHOTO
npucnoco0sBaHe KbM Na3apHUTE YCIOBUSL.

LenoBu |3. bampaesa cmpuxmno ce npudvpiyca kvm muenuemo na E. Ilypemos, ue
HAMAJICHUS | HAMAIEHUEemo Ha YeHume 3a OnpeoeneH nepuoo om epeme e Maco80 U3NON3EAHO
cpedcmgo  3a  ygenuuasame Ha Hpodaxcoume, npuxooume u neuarbama 8
opeanusayuama. B uzcnedeanusma Ha UKOHOMUCIMUME ce NOCOY8A, He YeHosume
HaMANeHUs ce npeonpuemMam 6 CleOHUme CIydau. Cmpamesusma na OpeaHu3ayusama e
HUCKU PA3X00U, HUCKU YeHU, 201M 00eM npooaxcou u HUCKU MbPOBCKU HAODABKU, He
ce U3N0A36a NBIHO MbP2OECKAMA NIOW), HAMPYNEAM Ce C8PbX3ANACU, UHMEH3UBHOCINA
Ha paboma HA NepPCoHAna e Hucka u m. H.; cleosa ce cmpameus HA CbEKAGO
yenoobpasyeane, CbOOPA3ICHO ¢ MbPCEHEMO U KOHKYDEHYUSMA, HAMANSA8A NA3APHUSIM
051 NOO GIUAHUEMO HA CUTHA YEeHO8A KOHKYPEHYUs, OPSAHU3AYUANA ce CMPeMU PA3KO
0a yseauuu npooaxcoume upe3 azpecUsHO YEeHO80 NoGedeHue, UMAad UKOHOMUYeCcKd
peyecus unu nebnazonpusimua konroukmypa (Llypemos, 2003, cmp. 207).
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Taka U3BEJCHUTE TEOPETUYHH AapryMEHTAlMM HH MpPEJOCTaBsIT BB3MOXKHOCTTA 32
M3BEXKIAHETO HA CIICAHOTO OMPECICHHE 3a IleHATAa: TS MOXe J1a Ce ONpPEeesH, OT IJIe[Ha TOUKa Ha
MapKeTHHIa, KOWTO 51 Pa3riiek[a Karo eJeMeHT o0yciaBsll ce OT JeHCTBHETO Ha OOCKTUBHH
MKOHOMHUYECKH 3aKOHH KaTO 3aKOHA 33 ThPCEHETO W MPEAJIaraHeTo, 3aKOHA 32 KOHKYPEHIUSITA,
3aKOHA 3a CTOMHOCTTa, OT TJIe[JHAa TOYKAa HA CUYETOBOJACTBOTO, CIIOpE] KOETO TS MPEACTaBIIsABa
MApUYCH CKBUBAJICHT, KOMTO CE MOJy4YaBa OT OPraHU3aIUATA, IPU pa3MsHA, OT IVICAHA TOYKAa Ha
OpraHU3aIUsITa, KOSATO 5 Bh3IpHUEMa KaTO HOCUTEN Ha Tevayida, OT IieJiHa TOYKa Ha OTPeOuTes,
KOUTO s preMa 3a MapuyHaTa paBHOCTOWHOCT Ha )KEJaHUs MPOIYKT, HOCEII YIOBICTBOPCHHUE.

3. PE3VYJITATH

CrenBaiiky BB3NPHETOTO PHKOBOAHO HAyajo Ha HACTOSIIOTO H3CIICABAHE Ce W3HMCKBA, B
nperesna Ha MPeACTOsIIaTa YacT Ha CTPYKTYPHUS aHAJIN3 1a Ce MIPECTABST JaHHUTE NPEIOCTaBeHH
or HCH 3a meceynara mH(pIanus Ha MOTPEOUTEICKUTE MPOXYKTH, MPEIIaraHd Ha OBITapCKus
masap, 3a nepuona 02.2023 — 02.2024 r. (Bx. @wur. 1.) (HCH, 2024). Ot npyra ctpaHa, MecedHaTa
uH(Ianys mpe3 Mecel heBpyapH IPEeThPIBa ONPEIeIICHH N3MEHEHHS IPEICTaBEHH IIOCPEACTBOM
Tabu. 2.
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W Topmuna undanus =—4=Meceuna undauus
®urypa 1. Meceuna nHdanus n3MepeHa upe3 HHIEKC Ha MOTPEOUTEICKUTE [IEHH,
3a mepuoaa 02.2023 — 02.2024 r.

Tab6auna 2. Meceuna unduarms npe3 mecen dhespyapu 2024 r.

No IoTpeduTeJCKH IPynu HN3meHeHune %
1. | PecropanTu u XoTenu YBenuueHue 1,2
2. | XpaHHUTEIHU MPOAYKTH U 0€3aJIKOXOTHH HATUTKU YBenuueHue 0,7
3. AJKOXOJIHY HAITUTKA U TIOTIOHEBU M3IEITHS VBennuenne 0,7
4. | Tpaucnopt YBenuueHue 0,6
5. | Ob6pasoBanue YBenuueHue 0,4
6. | Pa3zHOOOpa3Hu NPOIYKTH B YCIYTH YBenuueHue 0,4
7. Cro0menus VBennuenne 0,3
8. 3npaBeorna3BaHe VBenmnuenne 0,1
9. | O6nexso 1 00yBKH Hamanenwue 2,5
10. | Xwmnmuo  o03aBeknaHe, NPOAYKTH M yCOYTH  3a Hamanenne 0,2
JIOMaKMHCTBOTO M 32 00MYaiHOTO MOJTbPKaHEe Ha JoMa

11. | Pa3BieyeHus u KynTypa Hamanenwue 0,1
12. | YKunuiia, Bojia, €IEKTPOCHEPIHsl, ra3 U IPYTH ropyBa be3 nzmenenue -

83



4. JUCKYCHUSA

Kato 1510 Hann4reTo Ha eMOMPUYHA JaHHHU H3HCKBA TAXHOTO aHANM3UpaHe. B Ta3u Bpb3Ka,
cienBa 1a ce OCHOBeM Ha mHQopmMmaruaTa npeaoctaeHa ot HCU, ciopen kosito nipe3 ¢epyapu
2024 . ca ce yBeNnM4WIN [IEHUTE Ha CICAHUTE XPAHUTEIHH MPOLYKTH: 3e71€ - ¢ 14.6%, 3psn IyK - ¢
8.9%, mumep - ¢ 6.8%, KOpEHOIUIOOHM 3€NCHUYYIH (MOPKOBH M HYEPBEHO IBEKIO) - ¢ 6.4%,
KpacTtaBui - ¢ 4.2%, s16baku - ¢ 3.5%, mwokonax - ¢ 2.6%, pubda - ¢ 2.1%, maprapuH - ¢ 1.8%, ouer
- ¢ 1.8%, cymieHu 3ei1eH4yKOBH NOANpPABKY - ¢ 1.7%, onuo - ¢ 1.6%, muctHu 3eneHuynu - ¢ 1.5%,
ra3upaHu HamuTku - ¢ 1.4%, kakao - ¢ 1.4%, meco or emapp poraT moOuUTBK - ¢ 1.3%, Xm0
L Jloopymka“ - ¢ 1.2%, xaprodu - ¢ 1.2%, kade - ¢ 1.1%, cupene - ¢ 1.0%, xucenu mieka - ¢ 0.9%,
MuHepasiHa Boja - ¢ 0.5%, Buna - ¢ 0.5%, siina - ¢ 0.3%, re6u - ¢ 0.3%, opus - ¢ 0.2%, 6su1 X140 -
¢ 0.2%, mpaHOMAcIeHO MPAcHO MIBIKO - ¢ 0.2%, cox - ¢ 0.2%, u npyru.

Hamanenu ca neHuTe Ha CIEIHATE XPAaHUTEIHN IIPOAYKTH: CBHHCKO Meco - ¢ 1.9%, Mueunn
Macina - ¢ 1.5%, murpycoBu u 1oxHU 11oa08e - ¢ 1.3%, momatu - ¢ 1.1%, u3Bapa - ¢ 1.0%, 4aii - ¢
0.9%, mnonoBu cokoge - ¢ 0.9%, 3eneH IyK, 4echH u mpa3 - ¢ 0.9%, HUCKOMACIeHO MPSICHO MIISTKO
- ¢ 0.7%, xamkaBan - ¢ 0.6%, macimuau - ¢ 0.6%, MistHO Meco (kaiima) - ¢ 0.4%, ManoTpaitHu
kondac - ¢ 0.3%, 3psu1 606 - ¢ 0.3%, 3psin yechH - ¢ 0.2%, u apyru.

B rpynute Ha HEXpaHUTEITHUTE CTOKH U YCIYTUTE € PETHCTPUPAHO YBEINYEHHE Ha [ICHUTE
MpH: BETapCTBO - ¢ 3.4%, nu3enoBo ropuso - ¢ 3.3%, mMoowiHu TenedoHHn yeuyru - ¢ 2.2%,
MOYUCTBANM U AC3MH(EKIMOHHU cpeactBa - ¢ 2.2%, 6enmsun A9SH - ¢ 1.9%, xoTenu BBB
BaKaHIIMOHHM LIEHTPOBE U KypopTH - ¢ 1.8%, aBromoOmiien 6ensun A100H - ¢ 1.7%, ra3 npomnas-
oyran 3a JITC - ¢ 1.5%, Bprimma - ¢ 1.2%, nurapu - ¢ 1.1%, rorBapcku medyku - ¢ 1.1%,
nogaspkane U pemonT Ha JITC - ¢ 1.1%, ¢unancoBu ycnyru Ha O0anku - ¢ 1.1%, OpbcHapo-
(GpU3BOPCKH YCIYTM W YCIYTH 3a IOAINbpXKaHe Ha m0o0bp BBHIIEH Bua - ¢ 0.8%, ycmyrm mo
obmecTBeHO XpaHeHe - ¢ 0.7%, ycinyrH 3a TEeKyIl peMOHT M MoJabp)kaHe Ha kuumie - ¢ 0.7%,
IIbTHHYECKHU TakcuTa - ¢ 0.6%, kuHa u Teatpu - ¢ 0.6%, Bucie obpasoBanue - ¢ 0.4%, u apyru.

IMpn HexpaHWTEIHUTE CTOKHM M YCIYI'HTE € PErMCTPUPAHO HaMaJleHWe Ha IIEHUTE IpH:
LEHTPAJIHO ra30cHabsIBane - ¢ 5.9%, KypHepcku yciyr - ¢ 5.2%, MeXIyHapoaHH 10JIeTH - ¢ 4.6%,
npaxose 3a npase - ¢ 3.9%, metan 3a JITC - ¢ 2.8%, nanromu - ¢ 2.8%, obxeko - ¢ 2.6%, 00yBKH
- ¢ 2.5%, K03MEeTHUYHU MPOAYKTH - ¢ 2.2%, mpemapaTH 3a MOYUCTBaHe Ha ChoBe - 2.1%, meneTu - ¢
1.9%, rpancku aBTOMOOMJICH TpaHCHOPT (BKJI. Tposei) - ¢ 1.7%, otoruurtenuu ypeau - ¢ 1.2%,
mpaxocMykauku - 1.0%, rpajacku TpaHCTIOPT ¢ MeTpo U TpaMBai - ¢ 1.0%, 1bpBa 3a OTOIUICHHE - C
0.5%, razoo6pa3uu ropusa 3a 6utoBu Hyx1u - ¢ 0.1%, u npyru.

Peructpupano e yBenM4YeHHWEe Ha LIEHHTE HA JIGKAPCKUTE W CTOMATOJIOTHYHUTE YCIyTH
cboTBeTHO ¢ 0.3 m 0.7%. LleHnTe Ha JIEeKapCTBEHHUTE NMPOJYKTH OCTABAaT HAa PABHUIIETO CH OT
MIPEAXOAHUSAT MECell.

5. U3BOAHU

B®B (yHIaMeHTa Ha Taka MPeCTaBeHATa TCOPETHKO-TIPAKTHYECKA apTyMEHTAIIHs MOTaT Jia
ce u3BeJaT CJICAHUTE U3BOAU:

II'bpBo, yenama MOXe J1a ce pasriiexkaa B CICIHUTE YSTUPH HANIPABJICHUS: OT TJIeJIHA TOYKA
Ha MapKemuHaa, cuemogo0Cmeomo, opeanu3ayusama 1 nompeoumens.

BTopo, nHAEKCHT Ha MOTPEOUTEICKUTE IIEHU € ouIraieH u3MepuTen Ha WHGIANuITa B
Perry6nuka brarapust. Toli omieHsBa 001I0TO OTHOCUTETHO N3MEHEHHE Ha IICHUTE Ha MMPOTYKTUTE U
YCIyTHTE.
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SUSTAINABLE HUMAN RESOURCE MANAGEMENT IN THE
CONTEXT OF THE CIRCULAR ECONOMY:: IMPACT AND BENEFIT
ANALYSIS
Vasko Vasilev
Department of Economics and Management,

University of agribusiness and rural development, Plovdiv

Abstract: The transition towards a circular economy necessitates a profound transformation
in various organizational practices, particularly in the realm of Human Resource Management
(HRM). This study explores the concept of Sustainable Human Resource Management (SHRM)
within the context of a circular economy, focusing on the impact and benefits it brings to
organizations. By integrating principles of sustainability and circularity into HRM practices,
businesses can enhance resource efficiency, promote employee engagement, and achieve long-term
competitive advantages. The research examines key SHRM strategies such as green recruitment,
continuous professional development, employee retention, and eco-friendly workplace practices.
The findings suggest that embedding circular economy principles into HRM not only supports
environmental goals but also drives organizational resilience and sustainability. This paper
concludes with practical recommendations for HR professionals and organizational leaders to
effectively implement SHRM strategies in their pursuit of a circular economy.

Keywords: sustainable human resource management, circular economy, green recruitment,
employee engagement, resource efficiency

1. INTRODUCTION

Sustainable Human Resource Management: A Core Pillar of the Circular Economy Although
the circular economy focuses primarily on technology, processes and materials, a key element for
its successful implementation is human resource management (HRM). Sustainable human resource
management includes strategies and practices that integrate the environmental, social and economic
aspects of employee management. This includes developing competencies that are in sync with
circular economy goals, as well as creating a work environment that promotes innovation,
sustainability and social responsibility. Integrating sustainable human resource management into
circular economy implementation strategies brings a number of benefits, that can transform
organizations and make them more competitive and sustainable. By encouraging innovation and
creativity among employees, companies can develop new products and processes that minimize
waste and reduce environmental impact. Sustainable HRM supports the development of skills and
competences needed to adapt to the new challenges of the circular economy by promoting teamwork,
sustainable thinking and social responsibility.

2. EXPOSITION

Sustainable human resource management involves developing strategies and practices that
integrate environmental, social and economic aspects in employee management. This covers training
and skills development that are in line with the objectives of the circular economy, as well as creating
a work environment that promotes innovation, sustainability and social responsibility. This includes
creating environments that stimulate creativity and collaboration, as well as fostering innovative
ideas and solutions. The introduction of circular practices requires employees to acquire new
knowledge and skills. Increasing employee engagement is critical to the successful implementation
of the circular economy. Companies should develop programs that include:
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Recognition and rewards for employee efforts and contributions to sustainable practices.
Employee participation and engagement in decision-making processes and implementation of new
initiatives. Circular economy career development to promote long-term employee involvement and
development.

Benefits of the integration of HRM and the circular economy:

By investing in employee training and development, companies can improve their processes
and introduce innovations that minimize waste and reduce environmental impact. Sustainable HRM
supports social sustainability by:

Equal opportunities for all employees. Improved working conditions and health and safety in
the workplace. Social responsibility, including the creation of policies and practices that support the
well-being of employees and communities.

Environmental sustainability: Integrating sustainable practices into human resource
management helps companies reduce their environmental footprints by:

Waste reduction through recycling and management programs. Sustainable consumption that
encourages employees to choose greener products and services. Process change and development
where employees actively participate in the development of new products and technologies.

3. CONCLUSION

The introduced concept of the circular economy represents a significant breakthrough in the
traditional approach to economic development, emphasizing the need for efficient use of resources
and reduction of waste. In this context, sustainable human resource management (HRM) plays a
critical role by creating the necessary conditions for the integration of circular practices into
organizational strategies and processes. The sustainable management of human resources is not only
an essential element for the successful implementation of the principles of the circular economy, but
also a key to the creation of more sustainable, innovative and competitive organizations. Through
strategic planning and commitment to sustainability, companies can achieve significant success and
contribute to global sustainability and well-being.
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SPECIFIC CHARACTERISTICS OF THE ESSENCE OF CUSTOMER
SATISFACTION (EXAMPLE OF DREAM POINT HOLIDAY HOME)
Hristina Mihaleva, Svetla Atanasova, Hristo Georgiev
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Abstract: Customer satisfaction requires a thorough analysis. Based on a number of studies,
it can be noted that each business annually loses between 10% and 30% of its customers on average.
In order to establish the reasons for this phenomenon, it is necessary to analyze customer
satisfaction. In the marketing literature, customer satisfaction is perceived as a complex category. It
is made up of four interrelated and dependent elements, namely: response, focus, time, dynamics.

In this regard, it can be noted that the main goal of the present practical-applied study is to
carry out a substantial study of the theoretical statements about the essence of customer satisfaction
and, on the pedestal thus composed, to carry out an empirical study of customer satisfaction from
the use of the services provided from Dream Point Holiday Home.

Keywords: theoretical reasoning, customer relationship, management, Dream Point holiday
home

1. BBBEJEHHE

O0eKT Ha u3cJieBaHe B JOKJIa/a € BaKaHIIMOHHA KbIIa 3a OTAUX ,,/puiim [Tonnt”.

[penver Ha wm3caeaBaHe B [0KJIaga ca ACHHOCTUTE, CBBP3aHH CBhC Ch3JaBaHE Ha
KITUEHTCKA YIOBJIETBOPEHOCT C KOHTEKCTA HA MpPEIaraHus TYPUCTHICCKH MTPOIYKT.

Hen na npokaaga: llenta Ha HacTOAImMS JOKIAX € Ja CE€ pa3KpHe CHITHOCTHATA
XapaKTepUCTHKAa Ha KIMEHTCKaTa YIOBJIETBOPEHOCT Ha MpUMepa Ha KbIa 3a OTAUX ,,Jlpuiim
ITount”.

3a 1a O’b/1e M3IThIIHEHA TaKa TIOCTaBEeHATa 11eJ1, € HEOOXOAUMO JIa CE PelaT CIeTHUTE 3a4auM:

1. Jla ce HampaBu JuTepaTypeH 0030p IO TeMaTa, KaTo C€ pa3KpHe CHIIHOCTHATA
XapaKTePUCTHUKA Ha KIIMCHTCKATA YIOBICTBOPEHOCT.

2. la ce u3cieBa CHIMHOCTHATA XapPAKTEPHCTHKA HA KIMEHTCKATa yIOBJICTBOPEHOCT Ha
IIpUMepa Ha KbIla 3a oTAuX ,,Apuiim [lount”.

3. Jla ce mpencTaBsAT JOKa3aTeJICTBA 3a TIOBUIIABAaHE HA JOXOJUTe Ha 06a3a Ha mogo0psBaHe
Ha KJIMEHTCKATA JIOSJTHOCT Ha IIpUMepa Ha KbIla 3a OTAUX ,,Jpuiim I[Tount”.

Te3a na poxkuaama: OcHOBHATa Te3a B JOKIAJa €, Y€ Ch3JABAHETO HA JIOSIHU KIHCHTH €
KITFOYOB (PaKTOP 32 MOBHIIIABAHE HA JOXOJHOCTTA HA OOCKTA.

2. METOJUKA U METO/IU HA U3CJIEABAHE

MapKeTHHIPT Ha B3aUMOOTHOIICHHUSITA C KPallHM KJIMEHTH MMa OJIaromnpusTHa MoyBa 3a
pa3BuTHE B chepara Ha YCIYTUTE U MO-TOYHO B CIIMBAHETO (MHTETPHUPAHETO) Ha IPON3BOICTBEHHS
MPOILIEC Ha MPOJIYKTa ChC caMus mpoiiec Ha oocmyskBane (Crandall, 2008).

[IpeqmaraneTo Ha TYpPHCTHYECKH NPOIYKT MMa CBOWTE CHENM(UKH, HO KaTo IAJ0 Ce
NOAYNHABA HA METOJUTEC U MOAXOAUTE HA KIIACUICCKHUA MAPKECTUHT (B YaCTHOCT Ha IIpE€ajiarane Ha
MIPOIYKT B cdepara Ha yciayrute). Moxke OW Hail-IpacTHYHATa pasiuKa ce€ ChbCTOM B TOBa, 4e
HMMEHHO Bbh3MOXKHOCTTA 32 IOMIBIHUTEIIHO 00CTy)KBaHEe Cliell Kpasi Ha mpolieca Ha MoTpediieHre Ha
MPOAYKTa € HeBb3MOXKHA, T.C. aHAJIOTa Ha CIICATAPAHIIMOHHO 00CTyKBaHE.

HambiiHO ¢ CHOTBETCTBHE C PACTUYHATA IPOMSHA HAa CBeTa Ha 21 BEK, TYpUCTHT a HAIIETO
ChBpEMHUC € H3KIIOYUTEITHO HH()OPMUpPAH, T'bBKAaB, MOOMICH, CaMOCTOSTENCH, 00pa30BaH,
HEMPEICKa3yeMOCT KaKTO B CBOS M300p HA TYPUCTHYECKA ICCTUHALINS, TAKa U B MOTPCOJICHUETO HA
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KOHKPETEH TYPUCTHYECKH HPOAYKT. Toi ¢ MHAMBUAYaIHCT M OOMKHOBEHO TPYAHO CE BKapBa B
yHHBepcanHa pamka. OTJaBHA He NPEAIIOYNTa MAacoBHA TYypH3bM, KBIETO MMa TBBPIAEC MAIKO
cnenuduIeH, HACOUYEH TOYHO 3a Hero mponykT. IlpeamounTta na ro opraHu3mpa cam, KOraro My
XapecBa, KaKTO My XapecBa, HCKa /1a € HE3aBHCUM OT TPAHCIIOPT, XpaHa PEKUM H pa3lpeelcHue
Ha 3aHnMaHusATa. OOMKHOBEHO € CHJIHO TIOBIHMSH OT pa3BHTara HHTEPHET Cpeaa u
nHdopmanmonHuTe TexHojsoruu. IlomuuHsBa ce Ha CBHBETHUTE OT Thpcaykara Ha ,['yren“ u
HEMOCPEJCTBEHO MNpUeMa 3a JaJIeHOCT OT3MBUTE B HMHTEPHET MPOCTPAHCTBOTO. Tam, KbIeTo
MacoBHs TYpU3bM NpOJBDKaBa Ja CE€ THPCH € TBBpAC (parMEeHTUpaH W IEPCOHATU3UPAH.
OOUWKHOBEHO € aJanTUpaH 3a MO-MaJKH IPYIU M € HaCOYeH KbM HHUIIOBH NMPOAYKTH. TypHCTHT
MOTpeOUTEN € BCE M0 M3UCKBAI M MPETEHIMO3EH, KOETO MPUTUCKA OpraHU3alUKUTe Mpe Jiaraiiu
TYPUCTHYECKH TPOAYKT Ja W3MHUCIAT BCE IO He3aOpaBUMH IPEXKMBSABAHMSA M Aa 3aJbJIOOYABAT
B3aUMOOTHOIICHUATA CH ¢ Hero. CTpeMerka 3a CIIEYeNBaHETO Ha JOBEPHE M JIOSIHOCT H30CTPA
M3KITFOYUTEIHO MEXIY(HPMEHOTO CBIEPHUYECTBO 32 KIHEHTH. Pa3BUTHETO M M3TpaXIaHE Ha
KIIMEHTCKAaTa yIOBIETBOPEHOCT CE€ KOPEHN B MAPKETUHIOBU ACHHOCTH MPEH, IO BPEME Ha U CIE]
MOTPEOIEHUETO Ha TyPUCTHUECKHS MPoayKT. Crenndukara Ha MoTpedIeHNe Ha IPOIYKTa 110 BpeMe
Ha HEroBaTa KOHCyMalusl W3MCKBa M3MECTBAHE OT PEATM3UPAHETO HA INPEIBAPHTEIHO 3aJI0KEH
MPOJIYKT KbM MEPCOHATM3MPAHO YAOBIETBOPSIBAHE HYXJUTE Ha KIMEHTA C IEPCOHATN3UPAHU KbM
HEro MpojayKTOBH pelieHus. JJoBepHeTo € KII0YOB KOHCTPYKTHUBEH €JEMEHT NPU W3rpakaaHe U
pa3BHBaHEe Ha KIMEHTCKaTa yJoBieTBopeHocT. Haii-oOma nedununms 3a Hero naBa Mypwal, a
HMEHHO KaTO SICHO M3PAa3CHO XKENaHue Jla ce pa3uynTa Ha MapTHHOP, B KOroto Bipeame (Moorman,
1992). JloBepHreTO Ce U3rpakia BbpXy CHT'YPEH MapTHHOP (KOPEKTHOCT, TOYHOCT, HCKPEHOCT) KAKTO
U BBPXY HErOBHTE CKCIIEPTHM KayecTBa B 1032 Ha TMOJUIbp)KaHE U pa3BUBaHE Ha
B3aUMOOTHOIICHMATA. Jlpyra CbIIECTBEHa KaTeropHs, pasrpaHWYaBalla MapKeTHHra Ha
B3aUMOOTHOILICHUATA C XapaKTEPUCTUKHUTE HAa TPAH3aKIIMOHHUTE B3aHMMOJCHCTBHS € CTEIICHTa Ha
KIIMEHTCcKaTa JIostHOCT. Criopen ONMBBp KIMEHTCKA JIOSUTHOCT MOYKE Ja CE OINIPEAEH, Karto: ,,Jloer
3HAQYUM aHT@XXHMEHT OT CTpaHa Ha KIHMEHTa Jja KyIyBa IIOBTOPHO WJIM IOJKPEIs MOKYNKHTE Ha
MPEANIOYNTaH MPOJIYKT WIIM yCIIyra IOCJIEIOBaTeHO U 3a B ObJelle, BBIIPEKH CUTYallMOHHHUTE
BIIMSIHUS ¥ MAPKETUHTOBH yCWIINS, KONTO UMAT NMOTEHIMANIa 1a IPEU3BUKAT NPOMSIHA Ha HETOBOTO
nosenenue” (Oliver, 1997)

Cnopen Ipyru U3ClIeIOBATENICKH BIDKAAHHMS, JIOSUTHOCTTA € HEOOXOAMMO Jia Ce OTYUTA MPU
M3II0JI3BaHETO Hal-MaJIKO Ha JBa MHIUKATOpa — CTENEeH Ha MOoTpebieHue (MOKYIKH) U KIMeHTCKa
ynosierBopenoct (Brown, 2000). JlossHOCTTa HA KIIMEHTa MHOTO 4YECTO CE€ U3MEpBa ¢ obema Ha
HEroBUTE MOKYIKHU / TOXOJAHOCTTA My 33 OpraHM3alysiTa, Ha eTana Ha NPUBJIMYaHe Ha KIMEHTA, a B
crenBamaTa gasza — Ha 3abprKaHe, BOJCII M3MEPHTEN € KIIMEeHTCKaTa yI0BJIeTBOpeHoCT. B cpenure
Ha IpeJyIaraHe Ha TYPUCTHYECKHN MPOIYKT € BB3IPHETO KIMEHTCKAaTa JIOSTHOCT /1a Ce U3MEpBa C TpU
HUBa. Hali-HHWCKaTa € CBHOTBETHO ,,HEYJNOBIETBOpEH KiHeHT . ToBa ycemaHe e¢ Oa3upaHO Ha
pa3sMHMHaBaHE B OYaKBaHUATA M HAarlacHTe Ha MOTPEOUTEINS C MOIYYEeHHUAT POAYKT. BTopoTo HUBO
€ ,,yJIOBJIETBOPEH KIMEHT — Ha JIMIE € ChOTBETCTBHE MEXAY OYAKBAHMS M JIEHCTBUTEIHOCT U
TPETOTO HUBO €: ,,CBPBXY/OBJIETBOPEH KIMEHT  — MOJYYEHOTO Ka4eCTBO OT IPOJIYKTA HaJXBBPIS
ouakBaHusTa My. CriendrkaTa Ha TypUCTHUECKHS MPOJIYKT OCTaBs B MOTPEOUTENs XapakTepeH
camo 3a TO3H BUJ yciyra crioMeH. [IpexxnBsiBaHUATA TP €IHHU U CHIIH YCIOBHS MOTAT Aa ObJIaT OT
eIMHUS Kpal 10 APYTH Ha cKajaTa 3a ynoBieTBopeHue. Hapen ¢ ToBa TypHCTHT HMa HapacTBAIIH
OYaKkBaHUS OT  OINpPENENIEHOTO  MSCTO, HE3aBHCHMO OT TIpOMsSHaTa Ha  HEroBOTO
JNYHOCTHO/TICUXOJIOTHYECKO CHCTOSHHUE, OYAaKBAaHUS, MPOMEHEHH YCIOBHA W OOCTOSATEIICTBA HA
OKOJIHATa cpena. MHOTO 4ecTo TOil OIeHsABa PEKUBABAHUATA CH, KaTO YIOBJIETBOPEH, HO TOBA BCE
olle He 3HauM, Ue € Ch3/1aJeHa TpaiiHa KIIMEHTCKa JIOSTHOCT. M3cnenBaHusaTa B 00acTTa oKa3Bar,
4ye 100pe pa3sBUTH B3aHMMOOTHOIICHHS C KJIIMEHTH B CEKTOpa Ha TypH3Ma, HE JIOKa3BaT cTaOmiHa
KOpeJIallMOHHA BPb3Ka MEXIY YIOBJICTBOPEHOCTTa Ha KIMEHTA M PAaBHMINETO MYy Ha JIOSUTHOCT.
CuItHO yJIOBJIETBOPEHH KJIMEHTH ca TOTOBH J1a CMEHST JOCTaBUMKA HA YCIIyrara, 3all0TO U3IUTBAT
CKyKa, o0MYaT Ja eKCIIEpUMEHTHpAaT M MMaT MOTPEOHOCT OT pa3sHooOpa3siBaHE HA IIOJI3BAHHUTE
ycnyrd. B To3u ciydaii € MHOTO BEpOATHO OCBEH CMsHA Ha IOCTABYMKA HA TyPHUCTHUECKHUS MIPOTLYKT
Ia ce HaOmogaBa M CMsIHA Ha JecTHHAUusATa. HeymoBieTBOpEeHHWTE KIMEHTH OOMKHOBEHO HE
MPEKpaTsBaT B3aMMOBPB3KHUTE CH C JOCTABYHMKA Ha yCIYTUTE MOPaIH HIKOU PEJ IPUYNHU: TBBPIE
BHCOKM DPa3XOIM 3a CMsHA Ha JOCTAaBYMKA; HEJOCTHI HAa PA3IMYHM BAPHAHTU TIpe] KIHMEHTA,
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M3KIIIOYUTCITHO HUCKHU IICHOBU PaBHUIIA HA 3aKYITYBAHUTE ITPOJTYKTH.

3. PE3VYJITATHU

Qupma ,,JApuiim IlouHT” ¢ Manka cemeiiHa ¢gupma. T e Ha mazapa Ha aNTepPHATHBCH
TYPHU3BM Mpe3 MOCIEAHUTE IIET TOJMHH U IpeiIara NpoayKT MO3UIHOHUPaH B chepaTta Ha ycIayTruTe
(banesa, 2007). 'ocTuTe Ha BakaHIIMOHHA KbIIa 33 OTIUX ,,Jpuiim [lonnT” ca 61130 90% Typuctn
OpPHEHTHPAaHU KbM IOTpeOJIeHHE Ha KpaTKOTpaeH npectoil B rpaj byprac. dupmara mpemyiara
koMmdopTeH amapTaMeHT, 003aBe/ileH ChbBPEMEHHO M aTPakTHBHO. BakaHIIMOHHA KbIa 33 OTIUX
ApuiiM TIonmHT” pasmonara ¢ TpUCTaWHO >KWIMINE, Pa3NOJIOKEHO B LEHThpa Ha rpax byprac.
Knuenmu na pupmaTa ca BCHUKH [MOYHMBAIIHN, OBITApCKH WIN Yy IPaKAaHH THPCEIIN ONINH 32
mpeHomryBaHe B rpafa. [lo manHm oT miatdopMaTa 3a KpaTKOCpodHO HactaHsBaHe Booking.com
KOHKypenmume Ha (UpMara ca OOEKTH INpeJylaralid HACTaHABAaHE NPH OTHOCUTEIHO €JHAKBU
ycrmoBusa. ObOekta e peructpupaH B caiita Booking.com um Opiarapckmsar cait Pochivka.bg.
[IpunoxenneTo 3a mAoMakwHH Ha caiita Booking.com mpemocraBs mHpOpManus 3a aHaIA3 U
yIpaBieHHe Ha MH(POpMAIATa Kacaella KIMEHTHTE, KOHKYPEHTHTE U TCHACHIIMUTE Ha rasapa 3a
TO3HW THI yCIyrd. TypuctudeckusTr cait Booking.com e m3TouHMK Ha okoio 95% ot HoBuTE
KJIMEHTU Ha pupmarta.

4. JUCKYCHUs

Ha ¢wur. 1 ce Bmxnaa, e npe3 pasmiexnanus nepuoi (2019 r. — 2023 r.) HIKOIKOKPATHO, a
MMEHHO 6,7 IbTH € HapacHaJ Opos Ha KIMEHTCKUTE HOIIYBKH B 00€KTa 3a rocTH ,,[puiim [TonHT".
Te3u nokazaTenu ca JOKa3aTEJICTBO B IIOCOKA Ha CHBPEMEHHHUTE TEHACHIIMM OTHOCHO HAuWHA 32
IpekapBaHe Ha cBOOOAHOTO BpeMme. B caiita 3a pesepBanum 61m30 90% oT morpeburenure ca
3asBUJIM, Y€ NMpeOuBaBaT C el yaoBosicTBHe. KoMOMHaNMsATa OT TaHHUTE MOKa3Ba, Y€ MPECTOS B
o0eKTa 3a HacCTaHSABaHE CTaBa IO-aTPAKTHUBEH, MO-ChOOpa3eH C M3MCKBAaHMATA Ha KIHECHTHTE W
CHOTBETHO I10 PA3IIO3HABAEM.
Ha ¢ur. 2 ce Bixaa, de npe3 pazrnexnanus nmepuon (2019 r. — 2023 r.) HIKOTKOKPAaTHO, & UMEHHO
8 TpTH € HapacHaJ Opost Ha TIOJIOKUTEIHUTE KIIMEHTCKH OT3UBH. BuaHo ot durypara e u dakra, ue
HE BCHUYKH KJIIMEHTH OCTaBAT OT3MBH B IutaTgopmara Ha Booking.com. He OuBa aa ce mpomycka u
(akTa, ye OpOsi HAa OTPUIATETHUTE OT3UBH ChHIO ¢ HapacHas. 2023 T. ¢ mpoOBOKHpaia Hal-MHOTO
TypUCTH Aa NMIIAT B IuaTgopmara. HapacTBaHeTo Ha MOJIOXHUTEIHUTE € OYaKBAHO, 3alllOTO
(rpmara oTAaBHA € OTKpHIIAa 3HAYSHUETO Ha BUCOKHUSI PEUTHHT U 0JIara M3KJIIOUNTEIHN yCUIINS, 32
Jla TeHepUpa BUCOKO yJIOBJIETBOPEHU KIIMEHTH.

p— p
Howyexu Ha obexm "Apuiim Mounm MonoxumenHu u ompuyamenHu

om3useu 3a o6ekm "/[puiim Mourm"
300 256 40 Ap
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200
20
150 117
102 10
100 56
38 20 == 8 7
50 0 3
2019 2020 2021 2022 2023
0 @ 10/10KUTENTHN OT3UBU

2019 2020 2021 2022 2023
o= «@ = OTpULLATENHN OT3UBU

®urypa 1. Homysku Ha obekt "puiim ®@urypa 2. [To10XXUTEIHU U OTPULIATETHU
Iount" or3uBH 3a 06exT "Ipuiim [Tount*

Z[aHHI/ITe oT qn/Irypa 2ca TPCBOXKHU 0 TOJIKOBA, Y€ YCHUJIMATA B [IPEMAXBAHCTO HA BCAKAKBU
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OTPHIATEITHA OT3UBH OCTaBa, KaTo MpobieM. CoOCTBEHHIINTE Ha OOEKTa CE ONMUTBAT BCSYECKH Ja
YTOIAT Ha KIIMEHTUTE, HO YE€CTO HEJOBOJICTBOTO € 0a3MpaHo Ha BCe TIOBEUE U IMOBEYE IPETEHANPaHN
OTCTBIIKH OT CTpaHa Ha TYpHCTHTE. TakoBa TMOBEIEHUE H3JIHM3a OT PAMKUTE HA HOPMAITHUTE
B3aMMOOTHOIICHUSI W BOOM 1O HaMaJsBaHE Ha JOXOJHOCTTa Ha OOEKTa, T.e. NpEBpBIIaHE Ha
,» JJOXOIOHOCHUTE KJIUEHTU B ,,KydeTa.

Ha ¢wur. 3 ca mpexncraBenu Gpost Ha mocemieHusiTa 3a nepuoga (2019 r. — 2023 r.) u
npuxoaute or obekra. [IpaBu BredatTiieHUE,
4Ye B paMKUTE Ha MET TOAWHU Oposl UM ce ¢
YIBOWI, KOETO € 3HAK 3a Ch3JaBaHE Ha
aTPaKTUBEH U THPCCH TYPUCTHUYCCKH MPOTYKT.
Wmaliku B mpeaBun, 4e MpecTos € Npeau 5
BCHUKO Mpe3 jeTHuTe Mecenw, 204 mHE OT 12.8
roguHaTa o0eKTa € aHraXupaH. Te3n TaHHA
JlaBaT OCHOBaHHE J1a C€ THPCAT 3a B Obemie
mpeag BCHUYKO ,3WMHH WIHd ,,0mM3Hec™
nmocetutead. Te3W MaHHM IIOKa3BaT, 4e 3a
MOCCIICHUATa B CTYJCHUTC MeECCHU IIe €
HEOOXOMMO J1a CE aKTyaau3upa MpeIaranus

PeaausupaHu HowysKu U npuxodu no 200uHu

MIPOJYKT, B CHOTBETCTBUE C OYAKBAHMATA Ha 0 100 200
KIMEeHTa. YCHUIMATAa OT CTpaHa Ha XassuTe G peanu3mpaHu HOLLYBKM

noJUIe)KaT Ha CEPHO3CH aHaJIM3, JO KOJKOTO M npuxoam 3a roiMHa B XMN.MB.

Ipe3 3uMaTa pasxoluTe 3a OTOIVICHHC  Purypa 3. Peanusupanu HOLLYBKU U IPUXOIU
MIPOMEHAT YUCTHS JOXOM OT 00eKTa. 0 TOIMHA

5. 3AK/IIOYEHUE

VYnpaBieHHeTO Ha B3aMMOOTHOUICHHATA C KIWEHTH, Hapel C YTBBpPICHAa KINCHTCKA
JOSITHOCT ¢ HoBata Om3Hec ¢mmocopus Ha 21 Bek. KimeHTa W HEroBHWTE MPEINOYHTAHUS ca
MOCTAaBEeHH B IEHTHpa JAeWHOCTTa Ha opraHm3anmsara. CIIOCOOHOCTTa Ha OpTraHU3AIUHATE JIa
VOpaBsiBaT Te3W B3aMMOOTHOIICHHS C€ MPEBPHIIAT B KIIOYOBO KOHKYPEHTHO MPEIUMCTBO.
IIpaBUITHOTO cerMeHTHpaHe Ha KIMEHTCKUTE IPYMH € MPEANOoCcTaBKa 3a M0-100poTo pa3dupaHe Ha
CTOMHOCTTA, KOSTO MMAT OTJEIHUATE KJIMEHTH 32 OpraHu3alusaTa, KakTO M BB3MOXHOCTHUTE 3a
pPa3BUTHETO UM W TPEMHHABaHE OT €JIHA Tpyla B Jpyra, KOraTo TEXHHUTE MPEATIOYUTAHUS CE
U3MEHST. YTPaBICHHETO HA B3aMMOOTHOIICHHUSITA C KIHCHTH MPEICTAaBIIABA MHOTO(aKTOPCH
MOIX0MA, KOWTO ako OBbJe MPWIOKEH YCHEIHO MpeAroiara IOBHINABaHE HAa MPHXOIUTE 3a
OpTraHU3aIUATA U IPUIOOUBKATE 32 KITUCHTHUTE.
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Abstract: Admittedly, the leading factor in choosing the study by the students is related to
their realization and satisfaction in the labor market. This article explores and describes the
indicators leading to direction and development towards improving the opportunities for realization
in the labor market. The report aims to conclude the main indicators related to the market evaluation
and the payment of labor. The focus is on the South Central region and Plovdiv region. It is also
important to focus on the opinion of students and official data from secondary sources, and on their
basis, important conclusions are highlighted to improve their regional implementation.

Keywords: satisfaction, market realization, work, interaction, students

1. INTRODUCTION

Contemporary conditions provide students with several challenges regarding the path they
lay out for their realization. These include demographic change and migration, low participation of
certain population groups (EC, 2023). Undoubtedly, technological developments require new skills
to adapt to modern digital technologies. Artificial intelligence gives rise to the need for additional
knowledge to understand the results and the need for cognitive skills (OECD, 2022).

Student satisfaction regarding their choice of field of study can be viewed through the lens
of several models. One of these is Vroom's Expectancy Theory, according to which motivation is
the outcome of reward expectations. In the context of choosing a field of study, students evaluate
various factors, such as interests, social status, and career prospects (Ivanov, 2022). Deci and Ryan's
Self-determination Theory emphasizes the importance of intrinsic motivation and satisfaction in
personal development (Petrova, 2021).

This study examines students' satisfaction regarding their choice of field of study and the
impact of this choice on their market realization in Bulgaria. In the context of a dynamic labor
market, the aim is to analyze whether students are satisfied with their chosen fields of study and how
this affects their future careers (MON, 2023). Both quantitative and qualitative research methods are
used, including surveys and statistical data from various secondary sources of information.

To achieve the purposes of the current research, the following study tasks are set:

1. To conduct a literature review and identify the indicators related to labor market

realization as reported by the Bulgarian University Ranking System.

2. To conduct a study related to tracking student satisfaction.

3. To derive key indicators in regional aspects.

Students are confronted with the world of new technologies and various challenges in their
realization in the labor market. This paper aims to identify indicators related to regional realization
in the field of Economics in Bulgaria. According to the latest data from the rating system of the
higher education institutions in Bulgaria, "Paisii Hilendarski" Plovdiv University in the professional
field "Economics” is on the 4th place, the first place is occupied by Sofia University "St. Kliment
Ohridski". Table 1 presents indicators of regional realization and regional importance of the top ten
universities with state funding, ranked according to predefined criteria with the field of Economics
(RSVU, 2023).
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Table 1. Comparison of indicators of regional realization and regional importance according to the
Rating System of Higher Education Institutions in Bulgaria

HEI Regional Regional
realization  importance

Sofia University “St. Kliment Ohridski” 77.56 62.16

“Todor Kableshkov” Higher School of Transport 74.66 63.01

Trakya University — Stara Zagora 44.37 52.86

“Paisii Hilendarski” Plovdiv University 51.7 45.45

University of National and World Economy 69.22 41.69

University of Economics — Varna 37.2 39.31

“Angel Kanchev” University of Ruse 53.95 33.87

“St. Cyril and St. Methodius” University of Veliko Tarnovo 32.45 31.13
“D. A. Tsenov” Academy of Economics — Svishtov 12.94 8.6

Agricultural University — Plovdiv 50.61 26.45

The Economics professional field at Plovdiv University has appeared to have regional
significance and prepares business and administrative applied specialists, general administrative
officers as well as leading accounting and commodity documents. The trends of in-demand
professions show a sustained need for administrative support. However, the changing characteristics
of these professionals need to be considered. Important indicators for the realization of students in
this respect emerge as the consideration of trends towards digitalization and green economy.

2. STUDENT SATISFACTION AND CHALLENGES TO STUDENT
REALIZATION

In a previous authors' research, findings from a survey on students' views on the future of
higher education and digitalization were described. The survey was conducted in May 2024 among
102 students from different majors at the Faculty of International Studies of Plovdiv University
"Paisii Hilendarski" (Erturk et al., 2024). The data obtained from the student‘s satisfaction regarding
their choice in terms of market realization and the results of the rating system converge. In terms of
expectations and experience, about 42.16% of students indicated that they were satisfied. They also
express positive opinions regarding technological development in the university. More than half
think that the quality of education will improve significantly with technological development. To
the job market, they indicate that there is a wide variety of career opportunities. Over 67, 5 % of
them expressed a very good opinion about the resulting personal development and social contacts.

To have a broad overview of the issue, it should be noted that according to the World
Economic Forum's Future of Jobs 2023 report, artificial intelligence and machine learning
specialists, resilience specialists, business intelligence and information security analysts, renewable
energy and solar engineers have been outlined as promising occupations (Di Battista, Grayling,
Hasselaar, 2023). The same report identifies the top ten essential skills that future professionals
should possess. According to employers, these are analytical and creative thinking, resilience skills,
flexibility, motivation, self-awareness and maintaining curiosity, technological literacy, reliability
and attention to detail, empathy, active listening and leadership skills for social influence and quality
control. Companies also prioritize artificial intelligence and big data skills the most.

The survey of the Employment Agency points out that the most in demand specialists with
higher education by professional field in the coming years will be in the field of "Economics", after
those from "Architecture, Construction and Surveying" and "Health Care". Among the fields of
higher education with the highest regional demand, 'Pedagogy’ is indicated, followed by the
professional field 'Economics'. The most common reason in terms of "problems in providing staff"
remains the lack of sufficient qualifications of applicants (AZ, 2023). In the same study, the priority
skills, according to Bulgarian employers, are presented as: self-control and discipline,
communication and teamwork skills, as well as the ability to solve problems. For our country, it is
also necessary to take into account the role of digitalization, which significantly changes
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competences and soft skills, the ability to adapt to business processes (Beleva, 2022). Expectations
in this direction are that in the coming years the demand will focus on specialists in digital marketing,
development of digital business models and services, cloud computing and Big data, advanced
analytics, production automation, mobile application development, cyber security, simulation, etc.
(Germano-Balgarska industrialna kamara, Siemens-Bulgaria, cited in: Beleva, 2022).

Meanwhile, according to the Brief Labour Market Analysis 2023 of the Ministry of Labor
and Social Policy, the year-end job vacancies in Bulgaria are in manufacturing, public
administration, trade, education, followed by hotels and restaurants, administrative and supporting
activities (MTSP, 2024). According to the data of NACID, the first place in the number of current
students in our country is the field of Economics, followed by students in the field of Pedagogy and
Medicine. The average monthly insurable income in the same field of study is in twenty-fifth place.
The average monthly insurable income of economics graduates is BGN 1880 and the average
monthly taxable income of graduates is BGN 2105 in total for the country (RSVU, 2023). The results
show that several key factors influence student satisfaction and their realization in the labor market.
One of the main problems is the lack of sufficient information about the prospects of the different
study programs and the labor market needs. In addition, the lack of practical experience and
internships during education leads to difficulties transitioning from university to the professional
world (Eurostat, 2023).

4. CONCLUSION

The present study confirms that the choice of the study programme has a direct impact on
student satisfaction and their market realization. Students from programs with higher labor market
demand are more satisfied and have higher chances of a successful career. To improve satisfaction
and marketability, it is recommended that universities provide more information on market trends
and include more practical activities in the curricula. Also, better communication and cooperation
between academic institutions and businesses could contribute to better preparing students for the
real labour market and facilitate the transition from education to employment (Petrova, 2021, Ivanov
2021).

As conclusion, several indicators for the future realization of students in the region are
formed: technological literacy already requires critical analysis abilities, development of cognitive
skills related to technological development and digitalization, at the same time development of soft
skills, improvement of communication and teamwork. The direction of development trends related
to sustainability requirements and the possibilities of using renewable resources creates new
prospects for realization. The need for qualification and the readiness to continue learning through
career development emerges as another important indicator for achieving adaptability and
flexibility.
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Paisii Hilendarski University of Applied Sciences.
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CUSTOMER RELATIONSHIP MANAGEMENT
(EXAMPLE OF DREAM POINT HOLIDAY HOME)
Hristina Mihaleva, Svetla Atanasova, Hristo Georgiev
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Abstract: The conducted studies of the specialized literature show that customer satisfaction
is a specific matter of marketing that requires in-depth analysis. Based on a number of studies, it can
be noted that each business annually loses between 10% and 30% of its customers on average. In
order to establish the reasons for this phenomenon, it is necessary to analyze customer satisfaction.
In the marketing literature, customer satisfaction is perceived as a complex category. It is made up
of four interrelated and dependent elements, namely: response, focus, time, dynamics. In this regard,
it can be noted that the main purpose of the present practical-applied study is to analyze the
theoretical statements about the essence of customer satisfaction and on the pedestal thus composed
to carry out an empirical study of customer satisfaction from the use of the services provided by a
holiday Dream Point Rest House.

Keywords: theoretical reasoning, customer relationship, management, Dream Point holiday
home

1. BBBEJEHHE

OO0ekT Ha u3cJeJBaHe B JOKJIa/1a € BAaKaHLIMOHHA KbIa 32 OTAUX ,,J{puiim Ilount”.

[peqver Ha u3ciaeqBaHe B AOKJIAAa Ca MCHHIKMBHT Ha JIEHHOCTHTE, CBBP3aHH C
OCBIIIECTBSIBAHE HA IBITOTPAIHH, YCTICIITHA U B3aUMHO ITOJIC3HU B3aWMOOTHOIIICHHSITA C KITUCHTHUTE.
B mpakTuueckaTa 4WacT Ha aHaJHM3a € pasriieflaHa JCHHOCTTa Ha W TNPHIOKEHHETO Ha Tas3|
KOHIICTIITUS B c(hepaTa Ha TYPUCTHICCKUTE yCIYTHUTE.

Hen na npokuaga: llenta Ha HacTosIIUSA JOKIQA € Ja C€ pa3Kpue BaXKHOCTTA HA
MEHHUKMBHTA Ha IEHHOCTUTE, CBBP3aHH C OCHIIECTBSIBAHE HA IBITOTPANHU, YCIEIIHN U B3aUMHO
MI0JIE3HH B3aMMOOTHOIIICHHUATA C KIUEHTUTE U OTPAKEHUETO MY BBPXY KOHKYPEHTOCIOCOOHOCTTA
Ha OpraHMU3aIusiTa.

3a 1a O’b/1e M3IThIIHEHA TaKa TIOCTaBeHaTa 1eJT, € HEOOXOAUMO JIa CE PelaT CIeTHUTE 3aAaun:

1. la ce HampaBy JuTEpaTypeH 0030p Mo TemaTa, KaTo Ce pa3Kpue ChITHOCTTA Ha TIOHATHETO
CRM u He0OXOAMMOCTTa OT HETOBOTO MPIIIOKCHHE.

2. la ce u3ciieBa SIBJICHUETO KIMEHTCKaTa yA0BIETBOPEHOCT U HErOBaTa KOMILJIEKCHOCT, Ha
IIpUMepa Ha Kblla 3a OTAUX ,,[dpuiim [Tount”.

3. Jla ce mpeacTaBAT JOKa3aTeicTBa 3a BB3MOXKHOCTUTE 3a yIpaBleHHE Ha
B3aMMOOTHOUIEHUSITA C KIIMEHTH Ha IpUMepa Ha Kblla 3a OTAuX ,,Jpuiim [lount”.

Te3a na qokaaaa: OcHOBHaTa Te3a B JOKJIAJa €, Y€ YIPaBICHUETO Ha B3aUMOOTHOILICHHUATA
C KJIMEHTH € KITI0YOB (hakTop 32 ePEeKTUBHOCTTA HAa OpPTaHU3aLMATa, KOMTO MOIJIEKH HA YIIPABJICHNUE.

2. METOIUKA M METOJAU HA U3CJIEABAHE

YHpaBHeHI/IeTO Ha B3aUMOOTHOLICHUsATA C KIHMCHTH € 6I/I3HeC CTparerusd, 4YuATO
KOHIIENTYaJIHA OCHOBA JIEKH BHPXY MapKeTuHra Ha B3aumooTtHomenusTa (Chen 1., 2003). Cnopen
Yuncsn (Wilson, 2002) Besika 6usHec crparerus, 61 TpsOBajio Ja € GOKyCHpaHa BbPXY Ch31aBaHe
CTOMHOCT 3a opranusauusta. Kommnanuute Morat aa nsnonzsa CRM ocHOBaTa o MHOIO HAYHHH 32
J1a M3rPaasT BPb3Ka C KIMEHTHTE CH, KAKTO H Ja MPEABUAAT Pa3IMYHI METOIH 32 B3aUMO/ICHCTBUE
¢ TAX ¢ men nga ru appxat anraxupanu (Brown, 2002). BiwusHue BBpPXY PpaBHHLIETO Ha
yIOBJIETBOPEHOCTTa OKa3Ba MmoJ0Opa Ha KIHCHTHTE NPH MPOBEXKIAaHE HAa MPOY4YBAHETO. AKO
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HaIlpuMep ca MoJOpaHK KIIOYOBH 3a (upMaTa KIMEHTH TOTaBa € Bh3MOYKHO Jla C& OTYETe BUCOKA
CTEIIeH Ha YIOBJIETBOPEHOCT, ThIl KaTO Te3W KIMEHTH Ce OOCIY)KBAaT IO CIICIMAJICH HA4UH.
Cenexuusta Ha KIIMEHTUTE CIIOPE]] MOMEHTa, B KOMTO ca OCHIIECTBUIIH ITOCIIEAHATA IIOKYIIKA, ChHILO
OKa3Ba BIIMSHUE BBPXY pe3yinTaTHTe. BemHara cien mokynka HUBOTO Ha YHOBJIETBOPEHOCT HIIH
HEYIOBJICTBOPCHOCT € Hal-CHIIHO m3paseHo. OtnajeyaBaHETO HAa MOMEHTAa Ha JONHMTBAaHE OT
NPUKITIOYBAHETO HA IOCJEJHATa MMOKYIKa BOJM O OTcIa0BaHe MHTEH3MBHOCTTA HA KJIMEHTCKATa
yIOBIIETBOPEHOCT /HEYAOBIETBOPeHOCT. OCBEH Ja ce u3MepBa KIMEHTCKATa YAOBIETBOPEHOCT Ce
Hajara ¥ ja Obae ympaeisBaHa. ToBa ce MOCTHra 4pe3 Bb3/ACHCTBUE BHPXY OUYAKBaHMATA HA
KJIMEHTa, HErOBUTE BB3MPHSTHUS WM BHPXY JIBETE €THOBpPEMEHHO. V3pa3xoBaHeTo Ha CpeCTBa 32
MOBHUILIABaHE HA Y/IOBJIETBOPEHOCTTA Ha KJIMEHTa o0aue He BUHArM € onpaBiaHo. To TpsiOBa na e
cb00Opa3eHO C BAXHOCTTAa M BB3BPAIaeMOCTTAa Ha BCEKH OTHACNICH KJIHUEHT. MEHHWUKMBHTBHT Ha
¢upmaTa TpsOBa a amanTHpa opepTUTE IO TAKHB HAYHMH, Y€ Ja IIOCTHTHE OalaHC MEXIy HUBOTO
Ha YIOBIECTBOPEHOCTTA HA KJIMEHTA ellHa CTpaHa U GpUHaHCOBaTa e()eKTUBHOCT HA M3Pa3XOJBAHHUTE
CpencTBa OT Apyra crpaHa. HeoOxoanuMo e 1a ce oT4MTa ChINO Taka, 4e NMPU KIHSHTUTE UMa HUBO
Ha HaCHIAHE M OYaKBAHHMATA HEMPEKbCHATO HapacTBaT. ToBa 03Ha4yaBa, ye IPH BCSKa CleIBAlla
MOKYIIKa HaMaJIsiBa PA3JIMKaTa MEKIY OYaKBAHHUATA M (PaKTHUECKUTE BB3IPHATHS, KOETO (OpMHpa
MO-HUCKU HHBA Ha YJOBJIETBOPEHOCT MNpHM KIMEHTUTEe. Taka NpU aHalu3a Ha pE3yJTaTHTE
MEHHUDKBPUTE MOTAT J]a OCTaHAT C BIICUATICHHE, Y€ KaueCTBOTO Ha 0OCIIy)KBaHE € CIaAHaJo, KOeTO
obaue 112 He € BSIpHO. B Ta3u Bpb3ka HIKOM MaPKETUHIOBHU CHIEIUATUCTH LEJIEHACOYEHO CE CTPEMSIT
Jla TOABPKAT HHUCKM HHBAa Ha OYaKBaHUA Ha KIHMCHTUTE. Taxka Inmpyu HCEU3MCHHO HHBO Ha
00CITy»KBaHETO c€ MOAIbpKa rojsiMa pasjinka MEXIy NpeJABapUTECIHA OYaKBaHUS U (PaKTHUECKU
BB3NPUATUA, KOECTO BOAU JO BUCOKHM HHMBA Ha YJOBJIECTBOPCHOCT HA KJIMCHTUTE. Pucka pu Tasu
CTpaTerrs ¢ KIHMeHTa Ja e HacO4M KbM KOHKYpEHTHa (HUpMa, 3apaju HUCKHUTE MbPBOHAYAIHH
OYaKBaHHSL.

VIpaBlieHHETO Ha YAOBJICTBOPCHOCTTA W3MCKBA AHAIW3ATOPHTE Ja MO3HABAaT BPB3KHUTE
MEXIy Pa3IMYHUTE i paBHUIIA U KIHOYOBH MOKA3aTeNM KaTo: MPUXOAHU, Pa3X0au, peHTaOHIHOCT,
JOsTHOCT | T.H. [IpocnensiBaHeTo Ha Te3W MOKA3aTeNld U ThPCEHETO Ha BPB3KHM MEXKIY TAX HE €
npobaem npu BHenpena CRM cucrema, 3a110To Ts reHepupa J0CTaTb4eH 00eM TaHHH. Y CTAHOBEHO
€, ue TOBHIIABAHETO HA YJIOBJIETBOPEHOCTTA JIO OIpEJeNieH Mpar He NpEeIW3BUKBA MPOMSHA B
MOBEICHUETO Ha KJIMEHTa 3a IOBTOPHHM MOKynku. CBhIIEBpEeMEHHO Bpb3KaTa MEXIY
HECYIOBJECTBOPCHOCT U MPEMHUHABAHC HA KIIMEHTUTC KbM APYTU JOCTABUUIIU € MHOT'O CHUJIHA.

3. PE3VJITATH

Oupwma ,,JApuiim [ouHT” ¢ Manka cemeitna pupma. Ts ochIIecTBABa CBOSTA AEHHOCT TIpe3
MOCJIEIHUTE TIeT ToAuHHU. [Ipeaara yciuyry, KOUTO MOraT 1a ObAaT oXapaKkTepH3HpaHH, KaTo OT
cdepara Ha antepHaTHBHUS Typu3bM (banesa, [IpoxykTsT MapKeTHHIOBY CTpAaTETHy M MTPAKTHKH,
2007). F'ocTrTe Ha BAKAaHIIMOHHA KbIIA 33 OTAUX ,,J{puiiM [IOMHT” ca OCHOBHO Mpe3 JETHHUS EPUO.
IMpeamer Ha neiiHOCTTa Ha ¢UpMara € Ja OCHrypsiBa KOM(OPTEH NpEecTod Ha CBOUTE TOCTH.
BakannuoHHa kxbia 3a oTAuX ,,Jlpuitm ITouHT” pasnonara ¢ TpUCTaeH amapTaMeHT, Pa3loNoXkKeH B
neHTbpa Ha rpajg byprac. KIIMEHTU: Knuentn Ha ¢upmara ca BCHYKH MOTEHIIMATHO THPCEITH
KBapTHpa B paMKuTe Ha rpag byprac. Morat f1a 6b1aT OBbATapCcKy WM YyKIH rpaxaaHu. ToBa He
ca camo TypHCTH, a ChII0 OM3HEC OPUEHTHPAHH TOTPEOUTEIH, CHIIIO MO IMHKS Ha 3/IPABEH TyPU3IBM,
HapeZ C BCHYKM BB3MOKHU NPUYMHU 3a npeHomryBaHe B rpaga. KOHKYPEHTU: Ilo mannu ot
caifira 3a KpaTKocpouHO HacTaHsBaHe Booking.com KoHKypeHTHTe Ha ¢upMaTa ce yBeIHdaBaT
YyBCTBUTETHO BCSAKa roguHa. ToBa ca BCHYKHM ITOJOOHM KBAapTUPH, allapTaMEHTH, MAJKU KBIIH,
aTeaMeTa Kb/IeTO TOCTHTE Ha Tpajja MOorar Jia IPEHOLLyBaT U Jia MpeKapaT MPHUATHO CBOOOJHOTO CH
Bpeme. [Ipuema ce, ye yciioBHsATA 110 HACTAHSBAHE Ca OTHOCUTENHO eHakBU. OOEKTa € perncTpupan
B MeXIyHapoaHus caiit Booking.com n 6barapckusr caiit Pochivka.bg. UTHOOPMALIMATA 3a
ISUIOCTHATa JIGWHOCT CBBp3aHa ¢ 00EKTa M HEWHHTE KIMEHTH ce I00MBa OT IPHIJIOKEHHETO 3a
JIOMaKMHU Ha caiiTa Booking.com. Tst mo3BosisiBa LSUIOCTHO M HENPEKBCHATO HAOIIIOACHHE, aHAIN3
U ynpasJieHHe Ha HH(opManusTa Kacaeia KIMEHTUTe, KOHKYPEHTHTE U TEHICHIIUUTE Ha I1a3apa 3a
TO3W THI ycuyrn. TypuctudeckustT calT Booking.com e m3TouHMK Ha okoio 95% oT HOBHUTE
KIIMEHTH Ha pupmaTa. To3u A5 € TBBp/E roJIsIM 1 [TOKa3Ba 3aBUCHMOCT Ha 00€KTa OT matdopmMara,
KOeTo caMo Mo cebe CH € 3Hak 3a MOTCHIMATHW BB3MOXXHOCTH OT MOJOOpsBaHE HA
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TIO3UITUOHUPAHETO HA 00CKTa 32 HACTaHSIBAHE.

4. JUCKYCUs

Ha ¢wur. 1 ce Bwkna, ge mourn 90% oT mocerurennte Ha O0EKTa ca TYPUCTH, KOWUTO
M3II0I3BAT BB3MOXKHOCTTA JIa OTCEIHAT B Tpaja ¢ 1es nouynska. Cama 1o cebe cH Ta3u NpUYHHA 1aBa
M3BECTHA SICHOTA OTHOCHO NMOAOYIUTE KOUTO MOTUBHUPAT FOCTHTE 32 MOcenieHne Ha ooekra. Tosa ca
MOTPEOUTENH, KOUTO TPEIIOYUTAT Ja OpraHu3UpaT CaMOCTOATENHO CBOSTA TOYMBKA M CaMy
OTIPEJIETIAT YCIIOBUATA Ha pecTosl. Te ca 1o-B3UCKaTeIHN OT OCETUTENINTE HaeMallu 00eKTa ¢ 1el
,,OU3HeC 3a/1aun’”, 3al10TO OOUKHOBEHO 3aIUIaIlaT 3a CBOS CMETKA, 33 Pa3iIMKa OT OCHI'ypeHaTa OT
paboronarens ciyxeOHa KomMananpoBka. Harnacara Ha MacoBUst TypHCT / IOTpeOUTEN €, Ue € PeHO
Jla ce ThPCH MaKCHMyMa 3a ChbOTBETHATA IICHA.

Len Ha nbmysaHemo? OCHOBHU Kamezopuu
100%
89%
90% . uncrora [____] 8.8
80%
70% ueHa/KauectBo | ] 9.4
60%
50% MecCTOXKUBeeHe | ] 9.2
:SZ" nepcoHan | ] 9.3
(]
20% 8% yaobersa [ 1 9
10% 3%
S R xompopr [T 9.1
3a no 6M3Hec HeyTOUHEHO
YAOBO/CTBME  33jauun 84 86 88 9 9.2 94 96
®@urypa 1. [len Ha TBTYBaHETO ®urypa 2. OCHOBHU KaTerOpHH

CbBCEM €CTECTBEHO € OYaKBaHHUSATA
na ca ocobeHo 3aBumeHu. Ha ¢wur. 2 ca
HpeZ[CTaBeHI/I OLUCHKUTEC Ha HOTpe6I/ITeHI/ITC
crpssMo 0a30BUTE KATETOPWH, 3aI0KEHH 3a
omeHka B Iuatdopmara Booking.com.
OdYeBHIHO €, Ye MOTPeOUTEeNnuTe ca IocTa WiFi | | 9.3
KPUTHYHH W TPYJHO JaBaT MaKCHMAJHHU
oreHkd. Haii- 3a0cTpeHO € BHUMAaHUETO KbM
Kareropusita ,,qucrora”. Ts e oleHeHa nerno | | 9
CBOTBETHO C  HAW-HUCKA  CTOMHOCT.

He3aBI/ICI/IMO oT yCI/IJ'[I/ISITa Ha OOMAaKHHa B

rnegKa ot

Ta3W IIOCOKa €JHO HACEeKOMO B JioMa € crasTa : 8.3
JoCTaThueH TMOBOJ 3a Ja C€ HalMIar
HN3KJIIFOYUTCIIHO HHUCKHU OLICHKH. HpaBI/I
BIEYaTIICHHE, Y€ I[€HA/KaueCTBO € C Haii-
BHCOKa oleHKa. ToBa e mocra n00Bp
[OKa3aTel 3a YAOBJIETBOPEHOCT.
[MoTpebuTtens e mokasai Makc. 3a70BOJICTBO.

Ha ¢wur. 3. ca mpencraBeHd JaHHUTE OT OLICHSIBAHETO HA JOMBJIHUTEIHHUTE KAaTCTOPUHU.
[IpaBu BrieuatncHue, 4e Ha (POHA HA OTIMYHHUTE OICHKH, Hall-MAJIKO TOYKH € MMOJy4YHIia IIICAKATa
OT cTasATa. B AeficTBUTETHOCT Tpe3 Mpo30pelia ce BIKIAT ChCETHUTE CTPay M H3TJIeaa He € HUIIO
crieruaiiao. O4YeBHIHO ,,MeCTOTOoNoXKeHUeTo , “Place” mpoabkaBa W B HaIllM THU Ja € KJIIOYOB
ToKasares 3a KIMEHTCKa YIOBIETBOPEHOCT M HE MOXKe J1a ObJie KOMIIEHCUPAH OT NOOBhp HHTEPHET

AonvaHumenHu Kamezaopuu

7 8 9 10

®urypa 3. JIonbIHUTENHN KaTErOpUN
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WY OTJIMYEH BHCOKOKaYeCTBEH MaTpak. JIeriaoTo chio Moxe 1a 6b1e JUCKYTHPAHO, TOKOJIKOTO ca
OCTAaBEHHU Pa3IMYHH 320€JICHKKH:

[ToTpeOuTenuTe MMaT pasiaM4HM IPEACTaBM 3a ynoOcTtBo. KawdecTBata Ha Marpaka ca
KJIIOYOBH U ITO OTHOIICHUE Ha 3IPABOCIOBHOTO CHCTOSHUE HAa HHIMBHAA U YECTO NPEHOPBHKUTE 32
MEK WIH TBBPJ MaTpak, ca B CbOTBETCTBHE CHC 3APABOCIOBHOTO CHCTOSIHUE Ha noTpebutens. Ha
Ta3u 6aza He e TPYHO Ja ce OOSCHAT Pa3IMYHUTE OIIEHKH 10 OTHOLIEHHE Ha JerJIoTo. MHOTO 4ecTo
HarJacuTe W OYaKBaHMATA ca 0a3upaHW BbPXY yCJIOBHsTA, KOMTO Ipeiiara coocTBeHus aom. Ilo
Ta3yu MPUYMHA HE € TPYIHO Jia ce O0SICHAT 3a0€JIeKKH KaTo: ,,MaTpaKa € TBbp/e MeK MJIH ,,MHOTO €
TBBpA~. Hapes ¢ olleHKHTEe B OCHOBHHTE U JOMBIHUTEIHA KaTETOPHU FOCTHTE Ha KbIa 38 OTIHX
,Jpuitm [TonHT” UMaT BB3MOXKHOCT Jla OCTaBAT M3MMCAHO MHEHHUE 32 00EKTa, KOETO € JOCTBITHO 32
BCHYKH THPCEIH, PETHCTPUPAHA M MOTEHIMAIHU NOTpeduTenn Ha rumatdopmara Booking.com.
Te3n MHEHUs ca OT M3KIIFOYMTENIHA Ba)KHOCT, KaKTO 3a OL[GHKaTa Ha 00eKTa, Taka ¥ 3 IOCJIeBAIIH
pesepBauuy. [IpaBu BHeYaTiIeHHE, 4Ye CBH3JABAHETO Ha I10-33ABJOOYEHH OTHOLICHHS MEXTY
HNOTPEOHUTENINTEe ¥ Xa3sivMHa OOMKHOBEHO C€ OLeHsBa IOJOXKHTENHO. [IpuMep 3a TakbB THI
B3aMMOJICHCTBHE ca KOMEHTApU OT CIIeIHUS THIL: ““/IOMAaKMHBT HU Yakamie ¢ KIFOYOBETE BBIPEKH
MHOTO KBCHOTO BEYEpPHO BpeMe (caMolleThT HHM Oemie 3abaBeH). ANapTaMeHTHT € YIOOOCH U
000pyIBaH ¢ BCHYKO HEOOXomumo. MscToTo € MHOro ao0pe cBbp3ano ¢ byprac, 6mm3o0 1o
JICTHIICTO, TUXO U CIIOKOMHO MSCTO.

5. 3AK/IIOYEHUE

[Ipunaranero Ha KOHLEMIMATA 3a yNpaBJIeHUE HAa KINEHTCKATa yAOBJIETBOPEHOCT € BaXKEH
(akTop 3a ycrex B OTHOLIGHUsTa ¢ KiueHTUTe. ChbBPEMEHHUS MOTPEOUTEN € NPETEHIIMO3EH U
B3WCKATEIEeH HE3aBHCHMO OT JOXOIWTE M BB3MOXXHOCTHTE C KOUTO (DaKTHYECKH pasIojara.
W3uckBanusTa, KONTO TOM MpensBsiBa KbM M30paHaTa OT HEr0 KOMIAHUS Ca KIIOUOBH 32 BCSAKA
OpraHM3alysl W MMaT NPSKO 3HAUCHWE 3a M3rpakAaHe Ha JNOOBP MMMIDK Cpell MOTPEOHTENUTE.
OrneHKUTe HA KIMEHTHTE WIpasT 3HauYMMa pojsd B NMPUBJIMYAHETO Ha HOBHM TakuBa. IIpakTHkaTa
MIOKa3Ba, Y€ T CE JI0BEPSBAT C OXOTa HA MHEHMETO HA HEMO3HATH W HE3HAYMMHU 32 TSAX JTMIHOCTH
(Komirep, 2020). To3u HOB (heHOMEH € CPaBHUTEITHO MAJIKO M3CIICABAH B HAyYHATA JIUTEpaTypa, HO
€ 0e3CIOpeH M3TOYHUK Ha UMUK, TaKbB, KAKBBTO CH I'0 IMPEACTaBAT MOTPEOUTENHNTE, a HE KaKBO
CH T'O MIPEJCTAaBAT MEHUKBPUTE HA OpTaHU3alUHTe.
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Abstract: Customer relationship management can be defined as a business strategy for
creating long-term and mutually beneficial relationships with customers by understanding their
individual needs. This model of interaction assumes that the customer is at the center of the business
philosophy, and the main directions and objectives are the activities to support effective marketing,
sales and customer service. This suggests the need to direct the attention of the present theoretical-
empirical study to conducting an in-depth analysis of the theoretical views on the essential
characteristics of relationships with customers and on the basis thus formed to conduct an empirical
study of the opinions of customers using the services provided by a holiday home for recreation.
Dream Point".

Keywords: customer relationship, management, dream point vacation home, marketing,
sales, customer service

1. BBBEJEHHE

O0eKT Ha u3cJieBaHe B JOKJIa/a € BaKaHIIMOHHA KbIIa 3a OTAUX ,,/puiim [Tonnt”.

[peqver Ha u3ciaeqBaHe B AOKJIAAa Ca MCHHIKMBHT Ha JIEHHOCTHTE, CBBP3aHH C
OCBIIIECTBSBAHE HA IBITOTPAIHH, YCTICIIHA U B3aUMHO ITOJIC3HH B3aWMOOTHOIIIECHHSITA C KITUCHTUTE.
B mpakTuueckara dWacT Ha aHaimM3a € pasriiefaHa NEeHHOCTTa HAa W TMPHIOXKCHUETO Ha Tasd
KOHIICTIIIUS B c(hepaTa Ha TYPUCTUICCKUTE yCIYTHUTE.

Hen na npokaaga: llenta Ha HacTOAImMS JOKIAX € Ja C€ pa3KpHe CHIIHOCTHATA
XapaKTePUCTHKA Ha B3aMMOOTHOUIICHHSTA C KJIMEHTH Ha TpUMepa Ha KbIlla 3a OTAHX ., Jpuiim
ITounr”.

3a 1a O’b/1e M3ITBIIHEHA TaKa TIOCTaBEeHATa 1eJT, € HEOOXOAUMO JIa CE PellaT CIeTHUTE 3aAauM:

1. Jla ce HampaBu IUTEpaTypeH 0030p MO TeMaTra, KaTo Ce€ pa3Kpue CHIIHOCTHATA
XapaKTePUCTHKA HAa B3aUMOOTHOIIEHUSITA C KITUEHTH.

2. Jla ce u3cneaBa CHITHOCTHATA XapaKTEPUCTHUKA Ha B3aMMOOTHOIIEHUSITA ¢ KIMEHTH Ha
IIpUMepa Ha Kblla 3a OTAUX ,,[dpuiim [Tount”.

3. [la ce mpeacTaBAT JOKa3aTEeJICTBA 3a IOBUIIIABAHE HA TOXOIUTE Ha 0a3a Ha momoOpsiBaHe
Ha B3aMMOOTHOILIEHHUATA C KIMEHTU Ha MpUMeEpPa Ha KbIla 3a OTAUX ,,Jlpuiim [Tount”.

Te3za Ha mokiaaga: OcHOBHaTa Te3a B JOKJIajga €, Y€ OBJAJsiBaHE Ha CHIMHOCTHATA
XapaKTepUCTHKA Ha B3aMMOOTHOIICHUATA C KIMEHTH € KIFOUYOB (akTop 3a e(eKTUBHOCTTAa Ha
OpraHU3aIITA.

2. METOJAUKA U METO/JM1 HA U3CJIEABAHE

B3anMooOTHOMIEHNATa ¢ KIMEHTUTE, PAa3TICKIAHO 110 CBOATA CHITHOCTHA XapaKTEPHUCTHKA
MOJKe JIa Ce OMpe/er KaTo OM3HeC CTpaTerus 3a Ch3/IaBaHe Ha ABITOCPOYHH M B3AWMHOW3TOIHU
B3aUMOOTHOIICHNS C KIHEHTHTE NP KOETO B IEHTBbpPA Ca IIOCTaBCHM WHIUBHIYaTHHTE
MOTpeOHOCTH Ha moTpeduTens. Te3u 3amaun M3UCKBAT LUIOCTEH aHAIN3, ChOMpaHe Ha Ka4eCTBEHH
n npoduiIMpaHu JaHHM, 33/J0BOJISIBAHE HA WHIMBHIYIHH HOTpeOHOCTH. OCcoOEH MOMEHT €
HEM3MEHHOTO ChOOpa3siBaHE C OKOJIHA Cpesia, KOHKYPEHLMs, MNapTHbOPH, WH(YOpManMOHHO
NPE/ACTaBsSHE B COLUAIHHA MEIUM, JUIMTAIHN MHOOPMAMOHHU IuaTropMu Hapea ¢ edeKkTuBeH
MapKeTHHI M BHCOKOKayecTBeHO oOciyxsaHe. He OuBa na ce mpomyckar HaOJIOAeHHsTa Ha
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BBTPE(UPMEHUTE NPOLECH M TAXHATA AJANTHBHOCT CIPSMO INPOLECHTE HA JUTHTAJIHM3Alus B
OKOJIHATa cpena.

ChIIHOCTHATA XapaKTePUCTHKA Ha B3aMMOOTHOIICHHUATA C KIMCHTHTE MOXE Ja ce
pasriexna kato 6a3za gaHHH, 32 00paboTKa U ONTUMH3HpPaHE HAa OM3HEC TPOLIECUTE B KOMIIAHUATA,
OCUTypsIBaliKu B3aUMOJEHCTBUETO HA HEMHUTE KIMEHTH C mojoTaenute. Moxe aa ce TBbpIH, 4e
cucTeMaTa eTHOBPEMEHHO ONTHMH3HUPaHe Ha JIEHHOCTTa Ha OpraHU3alHATa, KaTo yI0BJIETBOPSIBA U
3a7bpiKa U ce TPYKH 33 KIMEHTHUTE.

B3anmooTHoOIIEHNATa C KIMEHTHUTE, KaTO CBHIIHOCTHATa XapaKTepUCTHKa He € caMo 0aza
JIAaHHYU WM COTYyepeH MPOIYKT, a MOXKE Jla € IPUPABHU ChC CTPATETHUECKH MOJIX0]] OPUEHTHPaH
KbM KJIMEHTa B OCHOBaTa Ha KOSTO € IIOCTAaBeH KIMEHTOLEHTPHYHMs MeTon. ChBpeMEHHHMs
HOTpeOHTEN, B KOMOMHAIMSA ChC 3acCWJICHAa KOHKYPEHIWS W JUTHTAaJIH3UpaHa Cpefa U3UCKBA OT
OpraHu3alMTe IIOBEYe BHUMAHHME W WHAMBHAyaJeH IOAXOA. TOYHO Tasd ChHIIHOCTHA
XapaKTepUCTUKa Ha B3aMMOOTHOIICHHUETO C KJIMEHTUTE NpaBH TO3M MOAXOA 3HAYMM H OT
M3KJIIOYUTENIHA BOXKHOCT Ha opraHuzanuute. OOCITyKBaHETO M TpHKaTa 3a KIHMEHTA M3HCKBa IO
3a1bI00YEHO KOHTAKTYBaHE C IIOTpeOUTENUTe, Jemo3upaHe u oOpaboTka Ha JerailiiHa
uHpOpMaLUs, MpeAnpHeMaHe Ha IBITOCPOYHM M CHUCTEMHH INPOYYBaHUS M HaONIOACHHS Ha
nasapHUTE TeHJCHIUH. Pe3ynTaTsbT OT cucTeMHara ynorpeba Ha 10J1X0/1a 32 yChbBBPILICHCTBAHE HA
B3aUMOOTHOILCHUATA C KIMEHTH BOJIM JO IOBUIIABAHE HA KayeCTBOTO Ha OOCIyXBaHe,
yBeJIMYaBaHe Ha Ma3apHUs 51 U HapacTBaHe Ha NevaindaTa Ha OpraHU3alliuTe.

Cokpamienneto ,,CRM” Ha aHMIMiiCKM €3WK ChABpXKA 3 IyMH U ¢ 1€l H30SrBaHe Ha
MOBTOPEHUsSI B TEKCTa CE MOJI3BAa KaTO CHHOHUM Ha ,, YTIpaBJeHUE B3aMMOOTHOIICHHATA C KJIMEHTH:
Knuenm (Customer) KOHTpareHT 3a NpaBeHe Ha OM3HEC W MOJIyYaBaHe HAa MPUXOAU B MaKCHMAJTHO
BATOCpoueH mian; Bzaumoomnowenus (Relationship) — npeacraBnsiBa B3auMoaeiicTBHE MEX Ty
HepCcoHala ¥ KIMEHTHTE, KOETO CE OCBILECTBIBA U MOJIbPikKa C 0COOCHA 3arpHKEHOCT U Ha BHCOKO
HUBO; Vnpaerenue (Management) - mnpencrapisBa JIemo3upaHe, aHaIM3 W obOpaboTka Ha
nH(bOpMALUITA 33 KIIHMEHTA C 1IeJ1 OTIPaBsHEe Ha NoAXoasma odepTa.

Usrpaxaanero Ha CRM B ABJITOCPOYCH IUIaH HA TPAalHMW BPB3KH C KIMEHTUTE 3ajaya 3a
NepCcoHalla Ha OpraHu3alusATa. B HeroBuTe pble € KOHIEHTPUPAHO OCHIIECTBSIBAHETO Ha
nporpamara 3a Ch3[aBaHE Ha JIOSJIHM KiMeHTH. [lepcoHana mocpemia KIMEHTa M OCTaBa B
Ch3HAaHHETO MYy, KaTo 00pa3 MIeHTH(UIHMPaH ¢ OpraHu3anusITa. B 3aBUCHMOCT OT MpEACTaBSIHETO
Ha IIepCoHalIa, B JIMIETO Ha TOTpeOuTes ce GopMupa OTHOLIEHHE KbM KoMnanusta. C Ipyru JymH,
OTJENTHUAT CIY)KUTENl UMa CHIIaTa Jia BIINse BhPXY KauecTBOTO Ha Bph3kara ¢ kiuentute (Doyle,
2000). BwB BpB3Ka ¢ mocTaBsiHe 3apaBa ocHoBa Ha CRM mporieca B eHa KOMITaHHS, APYT aBTOP
(Brown, 2002) roBopu 3a M3rpaxKiaHe y CIy>KHUTEIUTEe Ha T.HAp. ,,0pPUCHTUPAHH KbM KIHEHTA
yMmenust 3a pabora”. CreaBaiiku cwimata Jjoruka, Mengoza (Mendoza, 2006) nopassuBa
CXBAaI[aHETO, KATO TBBPJAH Y€ yCIEIIHATa BPb3Ka C KIIMEHTH, Ch3aJicHa OT OIIUTHU U MOTUBHPaHH
cirykuTenu, OM JloBena 10 MOTpeOUTENCKa JIOSIIHOCT U (PMHAHCOBM M HE()MHAHCOBH IIOJI3U 32
OpraHU3aLusITa.

3. PE3VJIITATH

Qupma ,,JApuiim IlomHT” ¢ Manka cemeiiHa ¢gupma. TS e Ha mazapa Ha anTEpPHATHBEH
TypHU3bM TIpe3 MOCIEAHATE MET TOJAWHHU U Tpejyiara MpoayKT MO3UIMOHUPAH B chepaTa Ha yCIIyTUTE
(banera, 2007). 'octute Ha BakaHIIMOHHA KBIA 32 OTANX ,,Jlpuitm [TonHT” ca mouTH camo TypucTH
1 ca KOHIGHTPHpaHH Tpe3 JaToTo. PupMmaTa ce € crenuanuupaia Ja mpeanara KoM(popTeH
MIPEeCTOl Ha CBOWUTE KIMEHTH. BakaHITMOHHA KbINa 32 OTAMX ,,/[puiim [TonHT” pasmosara ¢ TpucTacH
amapTaMeHT, Pa3oJIOKEH B IEHTHpa Ha rpayn byprac. Kiuenmu Ha Gpupmara ca BCHYKH TOYUBAIIH,
CHOTBETHO HY’KJIACIIIU CE OT ITOJICJIOH B paMKHUTe Ha rpaj byprac. Morat na 0baat Obarapcku win
YyXIU TpaXIaHM THPCENIW OIIMK 32 MPEeHOINyBaHe B rpaaa. [lo manHu ot miardgopmara 3a
KpaTKOCPOYHO HacTaHsBaHe Booking.com xonxkypewmume Ha Qupmara ce yBeIM4YaBaT BCSKa
roguHa. Ilpuema ce, 4e yCIIOBHsSTAa IO HACTaHSIBAHE Ca OTHOCUTENTHO caHakBu. OOekra e
peructpupad B caiita Booking.com u 6bpnrapckuar caiit Pochivka.bg. Ilpunosxenrnero 3a JOMaKuHA
Ha caiita Booking.com mpenoctaBs mHpOpManus 3a aHaIN3 M yIpaBiIeHHE HA MHPOpMAILUATA
Kacaema KINCHTHTe, KOHKYPCHTHUTE ¥ TEHICHIWWTE Ha Ia3apa 3a TO3M THI YCIyTH.
Typuctuaeckust calit Booking.com e m3To4HMK Ha 0K0JI0 95% OT HOBHUTE KIMEHTH Ha UpMarTa.

102



4. JUCKYCUs

Ha ¢wur. 1 ce Bmwkna, e npe3 pasmiexaanus nepuop (2019r. — 2023r.) HIKOJIKOKpPATHO, a
UMEHHO 0,5 THTH € HapacTHall Oposi Ha KIMEHTHTE Pe3epBHUpAIlH ITOBeYe OT €IMH BT O0CEKTa 3a
roctu ,,/Jlpuiim [TonnT. B KOMOnHanus ¢ nuadopmarusira, e 6130 90% ot 14X nmpeduBasar ¢ Len
yJIOBOJICTBHE, CTaBa SICHO, Y€ BCBHITHOCT TE3H KIIMEHTH ca JOBOJHH OT MpecTos cu. B ocHoBara cu
TYPUCTHYECKUS NMPOAYKT € KOMOMHAIMS OT MHOXKECTBO YCIYI'W M TSAXHOTO ChUYETaHUE YECTO ©
TPY/IHO ¥ CE€ OCBILECTBSBA C PA3INYHO KA4ECTBO.

Bpoii KnueHmu c nosevye om edHa OueHka om omsueu Ha "fApuiim
pe3sepesayus 3a 200uHa Mounm"
15 13 9.5 9.2
11 9
10 9 8.8
J 8.6
8.5 )
5 8.5
0 8
2019 2020 2021 2022 2023 2019 2020 2021 2022 2023
®urypa 1. bpoiil KIHeHTH ¢ ToOBeYe OT eHa ®urypa 2. OLeHKa 0T OT3UBH Ha
pe3epBanus 3a roguHa " Mpwuiim [TounTt"

Hampumep MHOro 4ecTo € BB3MOMKHO

npuxodu om "APUﬁM MouHm" IJ1aHupaH HpeCTOﬁ pe3 JATOTO HOa 6’]),[[6

OIIpeiesIeH OT TYPUCTUTE, KaTo IIbJICH MPOBaJ,

15000 13594n HE 10 BHHA Ha MSICTOTO 3a IPECTOH, a Iopaau

JIOIIO BPEME, HEMO3BOJISBAIIO IOCEIICHUETO

10000 56568, Ha maxa. Ha ¢ur.2 ca npeacraBeHu OLEHKUTE

5000 Ha  TOTpeOuTeNuTe  3aJOKEeHH 3a B

>8597e. mratdpopmara Booking.com. OdeBugHo e, 4e

0 3547,84408n8. >

MOTPEOUTEINTE Cca 10cTa KPUTHYHH U TPYAHO

2019 2020 2021 2022 2023 JaBaT  MAaKCUMAJIHHM  OLEHKU.  IlpaBu

BIleyaTjeHue obave, 4e B TEUYEHHE Ha IMeT
TO/IMHU OLIEHKHUTE Ce JIBMIKAT Harope.

ToBa e 3HaKk 3a HaNacBaHe Ha MPOAYKTa

KbM M3MCKBaHMSTA HA MOTPEOUTES, KATO TO3H

(akTOp € B MpaBOIIPONOPIMOHATIHA BpB3Ka C T0X0IHOCTTa Ha oOekra. Ha ¢wur. 3. ca mpeacraBeHn

NPUXOIUTE OT O0OEKTa 32 HACTaHsABaHE MNpe3 MOCIeJHHUTE NeT roguHu. [IpaBu BlieuaTieHUe, ue

MIPUXOJIUTE Ca Ce yBEIMYHIN 3HaunTenHo. Hammuen e pwer ¢ 3,8 mptr. Te3n nmpoMeHH ce abmkar

Ha yCWJIMSTa Ha JOMaKKHa Jia pazoepe 1o 1oope norpedHocTuTe Ha cBomte roctH. [1pe3 nocneanure

NeT TOJWHM KIMEHTUTE ca MOoJy4yaBajdd NpOo(WINpaH, aJalTUpaH KbM TEXHHUTE NOTPEOHOCTH

TIPOJIYKT.

«=@==1puxoau ot "dpuniim NMounHTt"

®urypa 3. [Ipuxoau ot "Apuiim [Tount"

5. 3AK/IIOYEHME

Karo 3akmoueHne Moxxe 1a ce 06001y, ge B mpuMepa ot odexra 3a otaux "Hpuiim [Tonnt"
SICHO CE OUepPTaBaT 3aBHCUMOCTH, KOUTO BCHIIHOCT OT ABJITO HE ca TAWHY 32 OM3HEC OpraHn3aIuuTe.

[TpuBnuyanero M 3aAbpKaHE Ha HOB KIMEHT € CBIBTCTBAHO C MO-TOJEMH Pa3XO.H,
OTKOJIKOTO OOCITy’KBaHE Ha CTap KIMECHT. AHaIN3a JOKa3Ba HEABYCMHUCIICHO, Y€ YBEINYABAaHETO Ha
JIOSUTHU KJIMEHTH, KOUTO HM3II0JI3BaT 00EKTa MO-4€CTO OT €AWH IIbT B TOJMHATA, B KOMOMHALUS C
JI00pO OTHOLIEHUE M ONTHMH3MPAaH MHAWBUIYaTHO HACOYEH MPOJYKT IOCTABST BUCOKU OLIEHKH B
npwiiokeHnetro Booking.com 1 To3u nporec ce oTpassiBa MOJ0XKUTEIHO Ha IPUXOIUTE OT 00EKTa.

KoHueHTpanusta BbpXy  U3MOA3BaHE Ha  METOAUTE Ha  YNPaBICHUETO  Ha
B3aMMOOTHOILCHUATA C KIMEHTH HAco4Ba Xa3suTe KbM 3aqbi0ovyaBaHe Ha Ou3Heca C Bede
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YTBBPACHH, TTO3HATH KIHEHTH, KOUTO Ca 3all03HATH C MPOAYKTA, CIIEUEICHO € TSIXHOTO JOBEpUe U
OTHOIICHHATA Ca MPEMUHATN Ha CIEABANIO0 HUBO (MAaJKO MO-BHCOKO OT YYTHBOTO CITy>KEOHO
B3amMoJieiicTBue). KimeHTuTe ca 3arpymaHu OT ,,HEBEpOSTHH O(epTH, HO TIXHOTO BpeMe
OOMKHOBEHO € OTPAaHWYEHO M TE€ THPCAT MO-OJM3BK KOHTAKT ¢ (GUPMHUTE, C KOUTO PadOTAT, T.€.
HSKOH, KOWTO Bedye € MO3HAT, UMa CHOTBETHO JIMIE KBM KOETO Ja ce OOBpHAT M IIePCOHATHHUTE
KOHTaKTH ca MPEMUHAH OT/AaBa (pa3ara Ha OMO3HaBaHE U ch3naBaHe Ha nosepue (Kotisp, 2020).
3aroBa € OT M3KIIOYUTEIHO 3HAYCHUE 3aJbp)KaHETO Ha ,,[ICYESTMBIIM KIJIHEHTH, 3aIl0TO
KOHKYpEHLIUSTa € BCE MO-TOJsIMa, NPH MPOJAYKT C MapUTETHO KadecTBO, a IOTpPEeOHTENICKaTa
JIOSUTHOCT BCE MO-HECUTypHA.
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N3KYCTBEHUSA UHTEJIEKT ITPH HR - ITIOJI3U U IIOTEHHHUAJIHA
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Texnnuyecku Yausepcurer Copusi — pusman Iliosans

ARTIFICIAL INTELLIEGENCE IN HR- BENEFITS AND POTENTIAL
PROBLEMS
Vesela Zdravcheva
Technical University of Sofia — Branch Plovdiv

Abstract: In our rapidly evolving and dynamic world, new technologies are continuously
being discovered and implemented. Among these, Artificial Intelligence is recognized as the
defining technology of the 21st century. This technology is evolving and is expected to revolutionize
all modern industries and businesses permanently. Artificial Intelligence is no longer a concept for
the near future but already exists in various capacities.

Artificial Intelligence will transform and enhance the effectiveness of current Human
Resource practices, streamline administrative tasks, support decision-making processes, and
complete tasks more efficiently and economically.

Keywords: artificial intelligence, human resource management, human resources, benefits,
potential problems

1. BBBEJAEHHUE

JIMHAMHYHOTO pa3BUTHE HAa HayKaTa M YOBEIIKOTO IO3HAHWE JIOCTHTaT CBOSI BPBX C
pa3paboTBaHETO HAa U3KYCTBEHUS MHTENIEKT. Ta3u MHOBaTHBHA TEXHOJIOTHUS MTPE/ICTABISIBA CUHEPTHS
MEXIy YOBEIIKaTa W MallMHHATa WHTEIWTeHTHOCT. llenaTra Ha pa3paboTBaHETO € MAalIMHHUTE Ja
MPUIOOUAT XapaKTEPUCTUKH HA YOBEIIKUS YM U J]a 3aMECTST roJisiMa 4acT OT GYHKIIMUTE Ha XopaTa
B CbBPEMEHHHUS CBSIT.

B3anMoneiicTBHETO MEXIy TEXHOJOTMYHATA W YOBEIIKATa WHTCIUTCHTHOCT HaMHUpPa
MPWIOKECHUE BHB PA3INYHU ACTICKTH Ha )KMBOTA, KATO HAW-SICHO M3pa3eH MpUMep ¢ Ma3apa Ha Tpyaa
U 00JacTTa Ha YOBEUIKUTE pecypcH. TeHICHIHUATA €, Y€ W3KYCTBCHUSAT WHTEICKT 3HAYUTEITHO
moo0psiBa JIEHHOCTHUTE, M3BBPIIBAHH OT CICHUAIMCTHTE MO HAOOp W MOA0Op HAa MEpPCOHAL
OTBOpEH € BBIIPOCHT JaJTi Ta3M TEXHOJIOTHS UMa IIOTCHIIMAIIA J]a 3aMeCTH (DYHKIIMUTE Ha ar CHIUUTE

3a moA0Op Ha CITY)KUTENH W Ja W3MBIHABA BCHYKHU YCIyTH B cdepata camocroarenHo (Topskills,
2024).

2. H3JIOKEHHUE

N3non3BaHeTo Ha M3KYyCTBEH MHTENEKT B YOBEIIKUTE pecypcH HapacTBa 0bp30. Cmopen
nocneauoro npoyuBane Ha Eightfold Al osarmasero The Future of Work: Intelligent by Design,
cpen Haa 250 muaepu B HR, 92 % nnanupat na yBenuuaT U3MO0JI3BAHETO HA U3KYCTBEHUS UHTEIEKT
noHe B eHa oOuact Ha yoBewkute pecypcH (Economic, 2023). [TocTeneHHO H3KYCTBEHHS HHTEIEKT
HaMupa CBOSI IBT BBB BCEKHM AacIEKT Ha II0JETO Ha YOBEHIKUTE PECypcH — OT HaOWpaHe |
MHTETrpUpaHe Ha CIy KUTEIIH, [IPEe3 yIpaBieHne Ha e()eKTUBHOCTTA U OLICHKATA, 10 AHTaKUPAHOCTTA
Ha CIIy>KUTEJINTE U IUIaHUPaHEeTo Ha paboTHATa cuia.

Heka pasriieame no-3a1bJ10049€HO MIPUIIOKEHUETO HA U3KYCTBEHHUS MHTEJIEKT B YOBEILIKUTE

pecypcu.
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1. HaOwupane u HHTETpUpPaHE HA CIYKUTEIIH

TexHosorusTa Ha W3KYCTBEHHS MHTEJCKT HAMUpPa HPUIIOKCHUE 3a H3MBIHABAHETO HA
CKpPUHHMHT ¥ e(peKTHBEH MoJ00p HAa KaHIUIATH 3a JKeJaHaTa MO3MLMUS. M3KYCTBEHHST WHTEIEKT
aHaIM3Mpa XWIAAW aBToOMOrpaduy Ha TOTEHIMATIHU KaHAWAATH 3a ONTUManHO Bpeme. Tasu
(bYHKIMS Ha TEXHOJIOTHSTA ChKpalllaBa Mepro/ia Ha ThPCEHE U YJIECHSBA CITY)KUTEIUTE 0 YOBEIIKU
pecypcu B Obp30TO OTKpHBAHE HA MOAXOAAIINS KaHIUAT 32 MTO3ULIUTA.

[Tom3ure OT M3MON3BAaHETO HA TEXHOJIOTHATA Ha W3KYCTBEHUS WHTENEKT 3a MoJ00p Ha
MepcoHaJl ca MHHUMAJIHUAT CPOK 32 OTKPUBAHE HA MOJXOJMN] Kaabp, OBP3UAT CKPUHHHI WU
noA0OPHT Ha HA-MOAXOSIINTE KaHANIATH 33 TIO3UIUATA.

HenocrarpuuTe npu moxdopa Ha MEepCOHAN Ype3 U3KYCTBEH MHTEJIEKT ca JIMIcaTa Ha MpsK
KOHTAKT C MOTEHIUATHHUTE CIIY)KUTEIIU U JIUICaTa Ha CyOeKTHBHA OLICHKA 32 TSAXHOTO OTHOILCHUE U
HAYUH HAa MHCJICHE.

Wucrpymentute u mnarpOpMHUTE, OCHOBAHM HA W3KYCTBEHHS HWHTENEKT 3a MOA00p Ha
MepCOHaJ, BKIIIOYBAT aBTOMATH3UPAHU CHCTEMH 3a MOJ00p Ha KaHAMIATH. Te ce MHTerpupar B
npodeCHOHaIHN CaliTOBE W H3MOJ3BAT AITOPUTMH 3a HaOUpaHe Ha KaHIUIATH CIIOpE.
MPEABAPUTEITHO 33Ja/ICHA KPUTEPHUH.

2. YmpapieHHETO Ha e()eKTUBHOCTTA U OLIEHKATa

W3KkyCcTBEHUAT MHTENEKT CE U3I0JI3Ba aKTHBHO 32 O[EHKa Ha e()eKTUBHOCTTA M NOJTy4yaBaHe
Ha 06paTHa Bpb3Ka. CucTeMuTe 110 N3KYCTBCH MHTCJICKT IMoMaraT Ha CIICHUaJIUCTUTE IO YOBCUIKH
pecypcu [a aHalu3upaT MNPOAYKTHUBHOCTTa Ha CIYXUTEIUTE B KOMIaHUATA. W3KyCTBEHUST
MHTEJIEKT CBILO TaKa ce Mpuiara 3a HaOJIOJeHHEe HAa KIIMEHTHTE M ChOMpaHe Ha MH(pOpMalus 3a
nepcoHasa.

[Mon3ute OT U3MOA3BAHETO HA TEXHOJIOTHATA HA U3KYCTBEH HHTEIICKT B YIPABICHUETO HA
e(eKTUBHOCTTa BKJIIOYBAT BH3MOXKHOCTHTE 32 HAOMOCHHE U U3MEpPBaHE HA MPOAYKTUBHOCTTA. B
JIOITbJIHEHHE, U3KYCTBEHHUST UHTEIICKT aHATM3UPA YOBEIIKUTE ICHHOCTH M CUTHAIIM3HMPA 32 CITydan
HA MOHIKEHA MPOU3BOUTEIHOCT Ha TPY/a. TEXHOIOTHHUTE CHIIO TAKA IOMAraT Ha CICHHATHCTUTE
0 YOBEIIKH PECYPCH, KATO UICHTU(GHIUPAT TOTSHI[MATHA HAMEPEHUS 32 HAllyCKaHe OT CTpaHa Ha
nepcoHara.

HenocTarbKbT OT NpHIIAraHETO HA CUCTEMHTE 32 M3KYCTBEH MHTEJIEKT 32 yIPaBJICHUETO Ha
e(eKTUBHOCTTA € JIMIICaTa Ha YOBEIIKa MPeLeHKa IPH W3MEPBAHETO M aHAJIN3a Ha MOCTUTHATHTE
pesynratu. B Hsikou ciydau HHCKAaTta HMPOU3BOJIUTENIHOCT MOXE Ja Ce JIBJDKM Ha HM3BBHPEIHH
(baKTOpI/I, KOHUTO HE MOrart aa 6’I)JIaT AZICKBATHO OLICHCHU OT MAallIMHUTE.

WHcrpyMeHTHTE U IUIaTGOPMUTE, [TOIIOMAralid U3KYCTBEHHUS HHTEJIEKT ITPU U3MEPBaHe Ha
e(heKTUBHOCTTA, BKJIIOYBAT CICIHUAITHH POrPaMHU, TIPe{HA3HAUYEHH 3a ChOMpaHe Ha uH(opManus 3a
CTPYKTypara, IepCcoHalla U KIMEHTUTE Ha KOMIIaHuATa. Te3u nporpaMu uMat GUKCUpaHu Habopu
OT OTYETH 3a aHAIIM3UPAHE HA PA3IUYHU [TOKA3aTEIH.

3. AHTaXUpPaHOCTTA HA CIYXKHUTCIHUTE

AHraxnpaHocTTa Ha CIY>KUTEIUTE € KIOYOB (AKTOp 3a TIAXHATA YAOBICTBOPEHOCT HA
paboTHOTO MsicTO. EnHa OT yHKIMHTE Ha TEXHOJIOTHATA HAa M3KYCTBEHHS MHTEJIEKT B 00J1acTTa Ha
YOBEIIKUTE PECYpCH € Jla NPEeNOCTaBsi MEePCOHANM3UPaHH HM3KUBSIBAHUS 3a MEepcoHala M Jia
yBE€IMYaBa HUBATa Ha aHTra)XUPaHOCT.

[Mosa3uTe OT M3MOJI3BAHETO HA CUCTEMH 32 M3KYCTBEH MHTEJIEKT Ca CBBP3aHH C Ch3/]aBAHETO
Ha TMCPCOHAIM3HUPAHO H3XUBABAHC 3a CIIYKHUTCIIUTEC. I/IBKyCTBeHI/IHT HUHTCJICKT HaMalisiBa
TEKYUYCCTBOTO Ha €pcoHaia u 1'[0}106pHBa KOMYHHUKAIUATA MEXKTY CIIYKUTCIAUTE B KOMIIAHUATA.

He}lOCTaT’BHHTe OT MU3IIOJI3BAHCTO HA TEXHOJIOTUATA HA U3KYCTBECHHUA MHTCIICKT € JIMIICAaTa HA
KHMB KOHTAaKT. 3a pa3jiika OT M3KYCTBEHUST WHTEJIEKT, CIEIHAIUCTUTE O MoJ00p Ha MepcoHal
OCBILECTBABAT IIPSIK HA/I30p BbPXY YAOBIETBOPEHOCTTA M MHTETPALMATA HA CITy>KUTEINTE HAa HOBaTa
TIO3UIIHAL.

[Mnardopmure M MHCTPYMEHTHUTE 3a aHTaKUpPaHE Ha CITY>KUTEJIUTE BKIIIOYBAT 4aTOOTOBE.
TsaxHaTa QyHKIUS € A2 MOANOMAraT KOMYHUKAIUITA C HACTOSIINS MEPCOHAT Ha KOMITAHUSITA WK
Jla IPOBEXIAT HHTEPBIOTA C MOTECHIUATHH KaJIPH.

4. TlnanupaHeTo Ha paboTHATA CHIIA

Upe3 aHanM3a Ha JAaHHM KAaTO TEKYIIUTE YMEHHUs Ha paboTHaTa cuia, TEHICHIHUHTE B
MHIyCTPUSITA U IUIAHOBETE 32 PACTeK HA KOMIAHUSTA, HHCTPYMEHTUTE 32 U3KYCTBEH HMHTEJICKT
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MOrar [ja MPOTHO3MPAT KOM MO3UIUHI MOXKE J]a CE€ HAJIOKK a ObAaT 3aIlbIHEHH INIpe3 ClieBalara
roauHa. ToBa M03BOJIsIBa HA EKUITUTE IO YOBEIIKH PECYPCH Aa pa3paboTBaT CTPATErny 3a HAIIPEABK,
KaTO OCHTYpsIBaT HAa KOMIIAHUSTA YBEPEHOCT, Y€ BUHATH Pa3Iojiara ¢ IMPaBWIHUAT TanaHT. ChinaTa
JIOTHKA BaXKH 3a ISJIaTa KOMIIAHUS, TaKa 4e JOPH M3ITBIHUTEIHHUAT AUPEKTOP MOXKE Jja M3MO0J3Ba
TE3U NHCTPYMEHTH, 3a Aa IT000pHU CBOSITA IEPCIECKTUBA.

Wznom3BaHeTo Ha wu3KycTBeHus uHTenekT B HR mpouecure mnpemnara 3HauMTETHH
npeauMmctBa. Jla pasriiename HSKOW Ha4MHU, MO KOWTO M3KYCTBEHHUSI MHTEJEKT MOXeE Jaa Oble
U3KIJIIOYUTENHO MOJIE3€H.

1. TlpemaxBaHe Ha MPUCTPACTHATA

U3kycreenns nnrenekt B HR nomara 3a ocurypsiBane Ha pelieHus, 0a3upaHu Ha JaHHH B
KIIFOUYOBH MPOLECH KAaTO MOJOOp Ha IEPCOHAJ, YIpaBICHUE HA MPEACTABIHETO M IUIAHUPAHE Ha
JIUEPCTBOTO.

HR cnenmanucrsT TpsaOBa na Oble BHMMATENEH, 3a Aa HE JOIYCKa NPOU3XONBT HA
KaHAWIaTa Ja OKa3Ba BIMAHUE BBPXY PpEIICHUATa 3a HAEMaHE MM KapHEpPHO pa3BUTHE Ha
CITy’KUTEIINTE.

W3KycTBEeHNAT HHTENEKT B npolieca Ha moxoop B HR Moxe ma ocurypu o0exTHBEH H300p Ha
KaHAUJIATH Ype3 BCUUKU BHIOBE MIPELIEHKU

OTaenbT 32 HOBEUIKH PECYpPCH TPsOBa Ja rapaHTHpa PaBHO TPETUPAHE HA BCUYKH CITYKUTEIN
Ha Bcu4ykd HMBa. CIpaBe/UIMBUTE PELICHHS Ca OT CHIIECTBEHO 3HAYEHHE 3a M3TpaXKJaHe Ha
npuoOInaBamo paboTHO MSCTO M 3a Aa Ce yBEpAT CIY>KUTEIHUTE, 4€ Ca yJOBJIETBOPEHH OT
KOMIIaHHUATA U Ce YyBCTBAT LICHEHHU 3a CBOS TPY/I.

2. YIOBIETBOPEHOCT Ha CIIYXUTEIUTE

C H3KYCTBEH HHTENIEKT MOXKE Ja IPEUIOKUTE HA CIYKHTEIUTE CH IMEPCOHATU3HPAHO
npexxuBsiBaHe. TeXHUTE 3alIUTBAHMSA C€ PEIIaBaT Mo-0bp30 ¢ MOMOIITA HAa YaTOOT, yIpaBisBaH OT
U3KYCTBEH UHTEIEKT.

Ciyxxurennte He TpsOBa na yakar 3a cpema ¢ HR wim n1a gakar oTroBop Ha nmeiina cu 3a
pyTuHHH 3amuTBaHHA. OCBEH TOBa, CIIy’KUTEIUTE MOIy4yaBaT NEPCOHANIM3HPAHO BbBEJICHHE B
paborara ¥ IpeUIoKEeHHUS 3a 00ydIeHHeE.

NskycrBenust untenekr 1 HR uHCTpymMeHTUTE CBIIO Taka IoMaraT Ha CIy>KUTEIUTE B
IUTAaHUPAHETO Ha Kapuepara MM, KOETO IOIBIHHUTENIHO IHOJA00psBa TEXHMS OIUT, BOJCHKH 10
aHra)KUPAHOCT U yJOBJIETBOPEHOCT Ha CIIy>KHTEJIUTE.

3. TlonoOpeHa eheKTUBHOCT U MPOU3BOAUTEITHOCT

Komnannute, KOWTO H3MON3BaT HM3KycTBEH HHTeNekT B HR TexHonormmre, morar naa
yBenn4ar epeKTUBHOCTTA Ha OTJEJIa 32 YOBEIIKH PECYPCH.

W3kycTBeHNs HHTENEKT aBTOMATH3Upa MHOKECTBO MOBTAPSIIY CE 3a/1a4M KAaTO YIIPABICHHE
Ha MIPUCHCTBHUETO M OTITyCKHUTE M IIPEMaxBa HEOOXOJMMOCTTa OT XapTueHu npornecu. HR momywasa
TOYHU JaHHHU, ThH KaTO YOBELIKaTa HAMeca € HaMaJlleHa, KOETO BOAU /10 MO-MaJIKO FPEMIKH.

4. Hawmanenu pazxoau

[IpunoxeHneTo Ha U3KYCTBEH UHTENEKT OCUTYpsiBa ONTHMU3HPAHU Pa3XOAU U HaMassBaHE
Ha BPEMETO M MHBECTUIIMNTE B PHUHOTO BOJICHE HA 3aIHCH MU JOKYMEHTAIUSI

OcgeH TOBa, copTyepsT 3a ynpasieHue Ha goBemknute pecypcu (HRMS) npenocrass Tounn
JTAaHHA W W3YUCIICHHS, KOETO HaMalliBa HY’XKAaTa OT KOPEKIMH INPH IPOLECH KaTo 3aIjlaliaHe H
yInpaBieHue Ha mpeicTaBsHeTo. llo-mankata Hykzaa oT paOoTHa CWila 3a PBYHU IIPOLECU H
KOPEKIIMU 3HAYUTEITHO HAMaJIsIBa Pa3XOIUTe.

5. Tlo-moGpo B3UMaHe HA PELIeHUs

WuctpymenTure 3a u3kycTBeH uHTenekT B HR momarar nenTpanusupaHoro cbxpaHeHue Ha
naHHu. Te3nw JaHHM MoOrar JIeCHO Jia ObJaT JOCTBIHM OT OTAEN YOBEHIKH PECypcH U IpYrH
3aMHTEpECcOBaHU cTpaHu npu Heobxoaumoct (Kapuepu, 2023).

Hanuuuero Ha TOYHM JaHHM IOMara IpH B3eMaHETO Ha peleHus OasupaHu Ha (QakTu, U
IpeJOTBpaTsABa HEAOpa3syMeHMs WM npucrtpactus. OnNTUMu3uMpaHaTa aHaJAUTUKA IoMara 3a
B3EMAaHETO Ha YCIEIIHN U CTPATETUIECKU PELICHUS.

JloKaTo MOJI3UTE OT U3KYCTBEH MHTEIEKT Ca 3HAYMTEIHH, € OT CBIIECTBEHO 3HAYEHHE JIa CE
pasmienaT NOTEHIMAIHUTE TPOOIEMH, CBBP3aHH C HETOBOTO M3IIOI3BaHE B 00JACTTa HA YOBEILIKUTE

pecypcu.
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1. CurypHOCT Ha TaHHHUTE

OTAeTbT 32 YOBEUIKH PECYPCH € OTTOBOPEH 3a MHOTO JIYHA U (PMHAHCOBA MHPOPMAIINS 3a
cBouTe ciyxutend. [[pu BHeAPSBAaHETO HA M3KYCTBEH HHTEIICKT 32 YIIPaBJICHHUE HA IAHHUTE, TPsOBa
Jla ce BHIMaBa 3a MPOOJIEMHUTE C OBEPUTEITHOCTTA U /1a CE TapaHTUpPa, Ye ChTPYAHUUECTBOTO MEXKTY
n3KycTBeHUs1 MHTEeNeKT 1 HR pa3dupa BaKHOCTTA Ha 3all(MTaTa HA JAHHUTE IPH OTTOBapsHE Ha
3aMUTBAHMUS.

Heob6xoanmo e 1a ce mogoOpsT HaCOKUTE 3a 3all|Ta Ha TOBEPUTEITHOCTTA U CUTYPHOCTTA Ha
JITAaHHUTE, 3a J]a Ce TapaHTupa, 4e Ta3u 0a3a JaHHU ce YIPaBIsiBa OTTOBOPHO U € JOCTBITHA CaMO 32
YITBTHOMOIIICHH JIUI[A U CE U3IMO0JI3Ba caMo 3a oduuuanau neiu. Chio Taka, copTyepbT TpsOBa aa
OCHTypsiBa 3alllMTa Ha JaHHHUTE CPEILy XaKepPCKH aTakKu.

2. Henocrur Ha ymMeHUs

WHcrpymeHTHTE 32 U3KYCTBEH HHTEIeKT B HR ca cpaBHUTEIHO HOBH 3a YOBELIKUTE PECypCH
U HSIMA TOCTaThYHO KBATH(UIIMPAHH CIIYKHUTEIU B OT/IE)Ia, KOSTO MPAaBU ONTHMAIHOTO M3MOI3BaHEe
Ha TO3U MOTEHIMA TOJISIMO MPEU3BUKATEICTBO.

3. 3AKJ/IIOYEHHE

W3KyCTBEHHAT MHTENEKT PEBOIIOIMOHM3MpPA YIPABICHUETO Ha YOBEIIKUTE PECYpCH, KaTo
[03BOJIABA HA CIICLUATMCTUTE B 00JAaCTTa Ja OPraHU3UpaT NPOLECUTE CH U Ja B3eMaT N0-0bp3u U
nHdopmupann peuieHus. Upe3 aHaiIM3M C MMOMOIITa HAa HM3KYCTBEHHs WHTEJIEKT, OTACIHTE II0
YOBEIIKH PECYPCH MOraT Ja yChBBPILIEHCTBAT IIpolieca Mo NoA00p, 1a HEpCOHANU3UPAT Pa3BUTHETO
Ha KOMIIETCHIIMUTE Ha CIyKUTEJIUTE U JIa IPeABIKAAT TPEHAOBE B TOBEICHUETO, Ch3AaBalfku MO-
e(eKTHBHA 1 OTrOBOpHA paboTHa cpena. MIHTerpanusTa Ha U3KyCTBEHHUAT UHTEJIEKT B COYTyepHHUTE
MIPOJYKTH 3a YNpaBJIeHNE HA YOBELIKUTE PECYPCH B KpaliHAa CMETKa TPaHC(HOPMHUPA YIPABICHHETO
Ha YOBEIIKMS KamHWTall, KaTo JOBEXJa OO IO-YCIICIIeH OW3HEC B YCIOBHSATA Ha ITIOCTOSIHHO
HapacTBalla KOHKYPEHIM 32 TalaHTH.

W3non3BaHeTo HAa U3KYCTBEH UHTENEKT B YIIPABICHUETO HA YOBEIIKUTE PECYPCU MPEIOCTABS
MHOeCTBO noi3u. KoMnaHnuure, KOUTO NMpuiaraT U3KycTBeH uHTtenekT B HR, B MomeHTa Bikaar
MOJ3UTE OT OE3rpenIHN W3YMCIICHHUS, MO-ToJIsIMa CKOPOCT Ha PA3IMYHHM MPOLECH U ONPOCTCHH
aHanu3u. M3KyCTBEHUAT MHTEJIEKT MOXKe fa moMorHe Ha HR He camo 1a yBenuun NpoayKTHBHOCTTA
B HACTOSIIL[OTO BPEMeE, HO U Jia C€ MOATOTBHU 3a OBbJEHIETO.
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TRENDS IN HUMAN RESOURCE MENAGEMENT IN DIGITAL ERA
Vesela Zdravcheva
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Abstract: Human Resource Management is regarded as one of the crucial functions in every
organization. HRM is called as the heart and soul of a business, without which the organization
would struggle to attract and keep employees, and would fail to sustain the organization’s well-
being. The significance of human resource management is vast, as it encompasses numerous
functions that contribute to an organization’s success. Their duties and responsibilities within the
organization are extensive, ranging from recruitment and training to dispute resolution, ensuring a
healthy work-life balance, and handling all payroll tasks. Despite all these responsibilities, the role
of the HR department intensified with the onset of the pandemic. This situation presented a new
challenge for HR professionals to maintain uninterrupted organizational functions. At the same time,
it was an opportunity to the HR practitioners to reevaluate their current practices and policies.

Keywords: digitalization, human resource management, HR technologies

1. BBBEJAEHHUE

VYrpaBieHHETO Ha YOBEHMIKUTE PECYpPCH HWIpac KIYOBa pois B opraHm3anuure. To
moJroMara Ha OpraHW3aliUTe 32 TOCTHTaHEe Ha TEXHHUTE IIENH, KAaTO Ch3[aBa IIOJIOKUTEITHO
OTHOIICHHUE CpeJ CIyXUTenuTe. TeXHHTe yYMEHHS MOraT na ObJaT H3IMON3BaHM HE CaMO B
KOMIIaHUATA, B KOSTO pabOTAT, HO U B JPYTH KOMIAHUH, KbM KOUTO MOTAT J]a C€ MPHUCHEIUHAT B
Opgeme. EQHO OT OCHOBHUTE mWpennMCTBa Ha YIPABICHHETO HA YOBCIIKHTE PECYpCH €
MOJATrOTOBKAaTa Ha Xopata 3a Obmemero. C HACTBIIBAHETO HA MaHIEMHATa CE IMPOMEHH
TPaIUIMOHHMAT HAYMH Ha paboTa. HaumHBT Ha CBBp3BaHE ¢ XOpaTa B OpPraHU3AIMHTE, METOINTE 3a
oOydeHHe M OIEHKa, KaKTO M (opMarHaTa CTpyKTypa Ha OpraHHM3aluATa CHIIO Ce MPOMEHHXA.
BrBeneHn ca mo-nepCOHANM3MPAHM IUIAHOBE M MpOIeXypH. Bcudko ToBa € BBBEIEHO 3a Ja ce
CHPaBAT C HOBUTE CUTyaluu.. Ta3u MpOMsHA B MPAKTUKHUTE MO3BOJIH J1a EKCIIEPUMEHTHPAT C HOBU
ITOJIXO/IX M J1a YCBOSBAT HOBM YMEHHS B paboTHATa cpena.

2. MN3JIOKEHHUE

OTnensT MO YOBEHIKH PECYpCH MMa KIIIOYOBA pojs B OpraHU3alUsATa 3a MOAJbpIXKAHE Ha
MIPOJYyKTUBHOCTTA, MOTUBALIMATA U JIOSUTHOCTTA CPEJI CIY)KUTENHUTE. Pa3IMyHN YOBEIIKY aclieKTH ce
ynpasisiBaT M 00paboTBar OT oTAena. Te monaraT ycwine 3a HMHTETpUpaHe Ha LEIUTe Ha
CITy’)KHTEJINTE C OpraHnu3alMoHHNUTe 1enu. Korato nanneMusTa Bb3HUKHA, CUTyalusTa ce IPOMEHH.
2020 u 2021 Osixa pasnuunu! M3uckBaxa ajanTUBHOCT M OBp3M peLICHUs, a poyisiTa Ha
CHELHUATNCTUTE M0 YOBEIIKK pecypcH Oeme KimodoBa. Te TpsOBalie 1a BIOXKAT MOBEUE YCHIHS B
pa3OupaHeTO Ha CHUTyauusiTa W NPEBPBIIAHETO HAa HOBaTa KpW3a B HOBH BB3MOXKHOCTH M 1A
M3BJIEKBT MO-TOJISIMA TT0J13a OT Hesl. KakBo o6ade mpencTon 3a CrieuatucTUTE 10 YOBEIIKH PECYPCH
nipe3 2024 roguna? (Economy, 2021)

1. Pabota OT BKbIIM (JUCTAHIIMOHHA padoTa)

MHoro MaJlko opraHu3aluM Ipeajaraxa pabora oT Bkbiu. [loBewero opraHmzanuu

109



Hachp4aBaxa (PU3NYECKOTO MPUCHCTBUE HA CITyKUTEJINTE HAa PAaOOTHOTO MSICTO KAaTo 9acT OT
TSAXHATa MOJHUTHKA U 32 TOANbPKaHE Ha JUCHUIUIMHA Ha paboTHOTO MsacTo. [Tlannemusita yckopu
IIPUEMaHETO Ha JUCTaHIMOHHATa paboTa. Koraro opraHusanunTe ce moAroTsruxa fa npueMar aoMa
Ha CIYXXHTECIHTE KaTo pPabOTHO MSCTO, TOBA 3aCHJIM JIOSIHOCTTA HA CIyXXHTEIUTE KbM
paboTomarenuTe. MHOTO OT KOMITAaHMHTE 00SIBUXA, Y€ BE3MOKHOCTTA 33 pa0d0Ta OT BKBILH IIIe ObJe
yIbJDKEHA JIOPH U CJIe]] aHJIEMHUSTA.

2. IlpomsiHa Ha MPaKTHKHUTE B YIIPABICHHETO Ha YOBELIKUTE PECYPCH

VYBenuuyeHaTa paboTa OT BKBIIM 10 BpeMe Ha MaHJEeMHUATa IOMOTHA Ha paboTolaTeInuTe 1a
OCB3HASAT KOJIKO MHOTO HEHM3IIOJI3BaH KamanureT 3aeMar. CIelUaIucTHTe MO0 YOBEIIKH Pecypcu
CTaHaxa TOTOBU Jla NPEOCMHUCIST MHOTO OT CBOUTE NPAaKTUKH. [1oYTHM BCHYKM NpaKTHKH Ha
CHELHATICTHUTE MO YOBEIIKH PECYPCH ce Oa3npaxa Ha JUIHU Pa3rOBOPH, BKIFOUYNTEIHO TOAO0Pa HA
MIEPCOHAN, BBBEKJIAHETO HA HOBH CIYXXHTCIH, YIPAaBICHHE HAa PE3yITaTHTE W PEIICHUATA 3a
yBonHeHHs. Koraro opranusanuute ce 0a3upaT OCHOBHO Ha IM(POBH TEXHOJOIWH, T€ TPsiOBa aa
mpepasriaesar TaKuBa NMPAKTUKHA KOUTO ca OMIM W3IOI3BAHU TPAAMIMOHHO Ipe3 roguHuTe. Te
TpsOBa Jja MPOMEHIT HAYMHBT, 10 KOHTO ca MPOEKTHPAIH U CTPYKTYPUPAIN OPTaHWU3alMUTE CH.
Bwnpexknu ¢pu3HMIECKOTO pa3cTOSAHHE, MHOTO OpPraHU3aliy Bede M3IO0I3BAT OHJIAHH MHCTPYMEHTH,
KOWTO Ja MOANOMOTHAT JTUCTAHIMOHHOTO CHTPYAHUYECTBO, KOMYHUKAIMATA U YIPABICHUETO HA
npoekty. [Inatpopmu xaro Zoom, Slack 1 Asana Beue ca OCHOBHU MHCTPYMEHTH 3a MOJIIbPIKAaHE
Ha KOMyHHMKallUsATa MEXAy CIy>KUTEIUTe BbB BUPTYaTHOTO paboTHO npocTpaHcTBo (HR.Manager,
2023).

3. Cnb3pnaBaHe Ha Bpb3Ka MEX/Y MOKOJICHUITA

[TpoBeneHn ca MHOXKECTBO M3CIIE/IBAaHMS 32 HAMUPAHE Ha TOBA, KOETO pa3zeis pa3InuHuTe
MIOKOJICHUS B paboTHaTa cuita. Te3n eleMeHTH ca aHAIN3UPaHH, HAIMCAHU U 00CHXKIaHH OOIINPHO.
Bbnpekn TOBa, MMa MaJKO JOKa3aTENICTBA 4YE€ CBINECTBYBAT PA3IUKH MEXAY IMOKOJICHHUATA.
OCHOBHHUTE JKENAaHWA M CTPEMEXM Ha CIY)XKUTCIWTE OT pa3IMYHH ITOKOJICHHSA ca IT0J00HH.
CiyXuTenure OT Pa3INYHU MOKOJICHNS pabOTAT B MOAOOHHU Cpe/H, T€ Ch3/1aBaT BPB3KH MOMEXIY
CH M ChC CBETa OKOJIO TsX. 3a J1a pa3depe paboTHaTa CHila, OpraHu3alusaTa TpsiOBa Jia Tieaa OTBbI
TPYIIOBUTE pa3yiMuus M Aa chOupa mHopManus 3a MHTEpPECUTE, LIEHHOCTHTE M CTPEMEKHUTE Ha
OTJIEJHUTE CIIyXHUTeJ. ToBa CHIIO Taka Ile MO3BOJIM Ha OPraHU3alMATa Ja IepCOHAIN3Upa
YIPaBJIEHUETO Ha CITY)KHUTEINUTE KaTO IPOPECHOHATMCTH B YOBELIKHTE PECYPCH.

4. Tlo-ronsiMa Ba)XHOCT Ha YOBELIKHTE PECYPCH B OpPraHU3alUnTe

IIpe3 2020 roauHa, OCBEH 4e OM3HECUTE MPETHPIIIXa 3HAUNTEHH MPOMEHHM B HauWHa, MO
KOWTO (yHKIMOHHUpAT, PaOOTHHUIMTE CHIIO M3MHMTaXa CEPUO3HHM JIMUHHM 3aTpyaHeHus. Te ce
MIPUTECHSBAT 3a CBOETO 3/[paBe U 3ApaBeTO Ha OJIM3KUTE CH, KAKTO M 32 CUTYPHOCTTA Ha CBOSATA
pabora. CrieMaIMcTUTE 1O YOBEIMIKH PECYpPCH BKIFOYBAT IPOTPaMHU U JICHHOCTH, CBBP3aHH ChC
3[paBeTO M OJIaroChCTOSHUETO HA CITyKuTennTe. OTACNBT 10 YOBEIIKH PECYPCH € Ha ITbPBa JIMHUS,
YJIECHSIBA CITY)KUTEJINTE, YIpaBiIsiBa OW3HEC M3MCKBAHUITA, CIPAaBs CE C TEXHUTE NMPUTECHEHUS U
BBIIPOCH, MTOJIKPEIs TH U ce (POKYCHPa BEPXY TAXHOTO IICUXUUECKO U EMOIIMOHAIHO 0J1aronoryyue.
Jla Opjem B IIEHTHpa Ha Kpu3aTa € O'pPOMHa OTTOBOPHOCT 33 BCSKO OTJIENICHHWE 10 YOBELIKH
pecypcu. 3a zia ycnee B Ta3u poJis M Jia 3alia3d HOBOIPHIOOHUTATa CH MO3UIHS B UIHUTE TOJNHH,
TOBa O3HA4aBa Jla PbKOBOAM M YCKOpsIBA JUTHTANHATa TpaHchOpMalys, KOSTO € TEHICHIHs B
YOBEIIKUTE PECYPCH OT FOJJMHHU HacaM.

5. Jlururanu3anusi 1 aBTOMaTH3aIHs

IToBeueTo OT JHEIIHUTE TpaHCHOPMAIIMHU B 00JIACTTa HAa YOBEIIKHTE pecypcH ce (oKycupar
BBPXY CaMOOOCITYKBAIIH CE OT/IENU 32 YOBEIIKU pecypcH. Ta3u TeHIeHIUs BMa JiBe CTpaHu. [IbpBo,
aKO OTJIENBT MO yNpPaBJIEHUE Ha YOBEIIKUTE PECYpPCH BCE OIIE M3I0JI3BA XapTUEHU JOKYMEHTH, TE
TpsaOBa a ObAaT AUTUTAIM3MpaHu. M BTOpO, ako HAKOS OT 3aJaynTe Ha YOBEIIKUTE PECYpPCH €
pyTHHHa, TA TpsibBa &a Obae aBTOMaru3MpaHa. MV mururannsanusara, ¥ aBTOMaTH3alMATA
rapaHTHpar, paluoOHaIU3UpaT aAMHHUCTPATUBHUTE 337a4H, KOETO IT03BOJISIBA HA CHELUAIHCTUTE
10 YOBELIKH PECYPCH J]a Ce ChCPENOTOUAT BbPXY M0-CTPATErHYeCKH HHULMATHBH.

6. BB3MOXHOCT 3a IepCOHAIHM3ALNA

ITpomenwure, KouTo ce HaOmMOgaBaT Ta3W TOJUHA B HAYMHA, 110 KOMTO MHOTO OpraHU3alnu
paboTAT, Hen30eKHO BOJAT 10 Ch3AaBaHe Ha ONTHMAaHA pabOTHA cpefa 3a Xopata. Te moapexxnat
pPabOTHOTO CH MPOCTPAHCTBO y I0Ma KaKTO UM € YAOOHO, ¥ MOKE /1a pabOTAT U3BBH TPaAUIIMOHHUTE
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pabOoTHM YacoBe, aKO TOBA MM IOAX0XKa Mo-1o0pe. Koraro craBa BeIpoc 3a camaTa padboTa, KOSITO
CITy’)KHTEJINTE W3BBPIIBAT, H3IIEKAA ECTECTBEHO, Y€ TE IIE HCKAT Ja HampaBAT HAKOH
MIPUCTIOCOOIEHHS TaM, OTHOCHO 33/1a4nTe, yMEHHATa i Henurte cu. Cera OpraHn3aluuTe 3aro4Bar
Jla BAPBAT, 9€ NMPEIOCTABIHETO HA CIYXXHUTEINTE Bh3MOXKHOCT J]a IOEMAT OTTOBOPHOCT 3a CBOUTE
poiu me 0be OT CHINECTBEHO 3HAYEHHE 3a PaOOTHOTO MM YAOBIETBOPEHHE W IPOLYKTHBHOCT B
Obzewe. ToBa 11e HACHPUYM KAKTO ycIiexa Ha CIIy)KUTEJINTE, TaKa U Ha TEXHUTE OPTaHU3aLIH.

7. VYupasieHnue 6a3upaHO Ha JaHHU

AHanu3bT € elHa OT Te3W YeCTO MOBTapsSHU TEMH, KOUTO C€ BIDKIAT B CHHCBIUTE C
TEH/ACHIMY B YOBEIIKUTE PECYpCH Ipe3 MOCIEAHHUTE HSKOJKO TOAWHU. [IpOrHO3ZHUAT aHanu3
TpaHcdopMupa B3EMaHETO Ha PEIIeHHs B 00J1acTTa Ha YOBEIIKUTE pecypcH. Crien KaTo aHaIu3upar
JTAaHHUTE, CIEIHAINCTHTE M0 YOBEIIKH PECYPCH MOTaT Ja HarpaBAT HHYOPMHPAH N300p OTHOCHO
HaOMpaHEeTo, 3abPKAHETO U PA3BUTHETO HA CIyXKuUTenauTe. [IpOrHOZHUAT aHAIH3 CHIIO Taka Urpae
pemaBama poiisl 3a HACHTH(QUINPAHETO Ha MOTCHIMAIHH NPOOJIEMH W JOMpPHUHACS 3a I0-T00pH
OTHOIIIEHHS ChC CITy KUTEIHTE.

8. Al-moamomaraan HR permenus

W3kycrBeH naTENeKT (Al) IMa BR3MOXKHOCTTA J1a TpaHC(HOPMHPA YOBEHIKUTE PECYPCH, KaTO
KOMITAaHMUTE BCE I0-4ecTo BHenpsiBaT Al-Oasupanu pemienust 3a onTuMmuszanusi Ha coute HR
mnporiecd. OT 4yaTOOTOBE, KOUTO OTTOBApAT HA BBIIPOCHTE HA CIIYKUTEIUTE, JO0 IpeacKazyeMu
aHaJIM3M, KOMTO OTKPUBAT MOTEHIMATHH MPOOJeMH mpeau na ce nossst, Al-6asupanute HR
penrenus mpasst HR mo-edextusen u 6asupan na nanuu (Linkedin, 2023).

3. 3AKJ/IIOYEHHME

UsrpaxnmaHeTro Ha OTHOIICHUSATa C PaOOTHUIUTE W CIYXKHUTCIWTE, WHTCTPUPAHETO Ha
TEXHOJIOTUUTE U IIPEIN3BUKATEICTBATA, IIPOMEHSAT NPAKTUKUTE B 00JIaCTTa HA YOBEIIKHUTE PECYPCH.
Karo crreranucTy 1mo 90BEUIKH PecypcH, 1a CTe B Kpak C Te3U TCHICHIINH € OT PeIIaBallo 3HaueHIe
3a rapaHTHpaHe Ha ycliexa M 0JarochCTOSHUETO Ha Hall-IICHHUS aKTUB Ha BalllaTa OPraHU3aIs —
HelfHuTe ciryxutenu. Kato BB3mpueMaTe Te3W TEHACHIMHM W JaBaTe IPHOPHTET HA YOBCIIKUS
(akTop, MOXKeTe J1a M3MBKHETE B MOCTOSHHO MPOMEHAMINS C€ IMei3aK Ha YOBEIIKUTE PECYPCH C
yBepeHocT u onuT (HR.Manager,2023).

[Ipe3 cneaBamuTe rOAUHU CBETHT HA YOBEUIKUTE PECYPCH IIE MPOIBIIKHU J]a C€ pa3BUBa, a
Te3W, KOUTO C€ aJanTUpaT ¥ BBHBEXKJAT HHOBALMU, IIe C€ OKaXXaT Hayelo Ha mpodecHsTa,
CTUMYJIUPANKH MOJIOKUTETHATA TPOMSIHA U TTOJTIOOPSBAHKH OTHOIIIEHHUSATA ChC CITY>KUTEUTE B €IUH
noctosiHHo npomMensi] ce cBat (HR.Manager, 2023).

2023 roguHa obemnraBa na 0pe BRIHYBama 3a HR criermanuctrute ¢ HOBH TeHACHITUH, KOUTO
(dopMHUpaT HAYMHA HH 32 MOIXOJI KBM YIPABICHHETO HAa TAJAHTHUTE M KyJNTypaTra Ha pabOTHOTO
msicto. Kato HR mpodecnonanuct € BaxxHO 1a cMe MHPOPMHUpPAHU | [1a ce afanTupaMe KbM Te3d
TEHJICHIINH, 32 Jla TapaHTUpaMe, Y€ MOXKEM Jia IPUBIHMYAME H 3a]IbpKaMe Hail-ToOpHUTe TallaHTH B
Obp30 npomensus ce et (Linkedin, 2023).
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RESEARCH ON SUSTAINABLE FOOD CONSUMPTION IN BULGARIA:
STATUS AND TRENDS
Simeonka Petrova
Dimitar A. Tsenov Academy of Economics, Svishtov

Abstract: Modern food consumption is increasingly focusing on the possibilities of adapting
to sustainability. Models for the development of future food systems are conditioned by the
conceptual ideas of sustainability and resource responsibility. The main goal of the presented
research is, through the focus of the fundamental principle of sustainability, to analyze and interpret
the state of consumption of fruits and vegetables by Bulgarian consumers and on this basis to deduce
the manifested dependencies, as well as to outline more significant trends of development. The
analysis of fruit and vegetable consumption is based on data from the National Statistical Institute
for household budgets in Bulgaria during the period 2013-2023. The methodological framework of
the study includes the application of the linear regression and correlation method. The obtained
research results assess the importance of the change towards sustainable consumption patterns,
specifically of fruits and vegetables, for the economic well-being of households and for the future
development of the economy. Such surveys help define consumer profiles and attitudes towards
sustainability at the national level.

Keywords: sustainable consumption, sustainable consumption of food, sustainable
consumption of fruits and vegetables, economic determinants of consumers

1. INTRODUCTION

In modern conditions sustainable consumption becomes an important component of an
economy's transformation towards a resource-responsible future. The concept of sustainable
consumption is widely discussed in reports and documents of international and national institutions
and organizations, specialized literature and practice. In their development on the research question
posed, a group of authors, led by M. Verain, highlighting the segments of the considered type of
consumption, reach the conclusion that, unlike traditional consumption models, sustainable
consumption aims to provide products and services that meet basic consumer requirements, improve
the standard of living, reduce the consumption of resources, minimize damage to the environment,
as well as preserve the right to this type of consumption for future generations (Verain, et al., 2012).

A significant part of the concept of sustainable consumption is associated with food, which
includes fruits and vegetables. In this direction, specific targeted sustainable healthy diets are being
developed. Such diets provide a varied and nutrient-dense diet for consumers (FAO, 2014). The
Food and Agriculture Organization, as a specialized agency of the United Nations, and the World
Health Organization are making efforts to develop healthy diets. These diets aim to help the process
of transforming food systems to promote healthy and sustainable consumer habits, thus contributing
to the achievement of the Sustainable Development Goals at a certain level (European Union, 2023).

Every single consumer has the potential to positively impact consumption through the
everyday choices they make, playing a key role in driving sustainable production. In his research,
K. Grunert concludes that in consumer research, nutrition and health are some of the most frequently
highlighted aspects of sustainable food, studied through the lens of environmental and climate
impacts (Grunert, 2023).

In the context of sustainability, in the structure of the daily food intake, fruits and vegetables
occupy a significant relative share. In the European Union's Farm to Fork strategy introduced in
2020, fruit and vegetables are highlighted as a key element. Significant changes in modern
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consumption patterns, both in terms of quantity and quality, are explained by a substantial decrease
in the consumption of unhealthy food products and an increase in the consumption of healthy
products such as fruits and vegetables. Diets rich in fruits and vegetables allow consumers to
combine environmental and health benefits. The need for these diets to be socio-culturally
acceptable and economically accessible to all is emphasized (WHO, 2019).

Despite the evidence for the importance of fruit and vegetables for the health of consumers,
a number of regional studies indicate relatively low levels of their consumption. Research teams led
by W. Willett and O. Tort, point out that in order to adopt the model of sustainable consumption of
food products, targeted studies of the profile of consumers as well as their attitudes towards the
consumption of fruits and vegetables are needed (Willett, Rockstrom, Loken, & al., 2019); (Tort,
Vayvay, & Cobano glu, 2022).

Such studies can help define user profiles at national, regional and global levels. Selected
demographic, socio-economic and psychographic characteristics of consumers should also be
considered. In this direction, the object of the present study is reduced and limited to the profile of
consumers of fruits and vegetables in Bulgaria.

The main goal of the presented research is, through the focus of the fundamental principle of
sustainability, to analyze and interpret the state of consumption of fruits and vegetables by Bulgarian
consumers and on this basis to deduce the manifested dependencies, as well as to outline more
significant trends of development.

In order to achieve the goal of the research, the next part of the development is organized in
describing the methodology used, the results obtained, a discussion on the issues raised, and
formulation of more important conclusions.

2. METHODS AND MATERIALS

The present manuscript adopts a methodological framework to enable the study of fruit and
vegetable consumption in the context of sustainability. Survey respondents are households from
Bulgaria. The National Statistical Institute is used as the main source of data. The analysis is based
on data for the time period 2013-2023. The 10-year period defined in this way is long enough to
study the state and trends in the development of the economic phenomenon. The basis of the study
is the application of the method of linear regression and correlation. The state and development
trends of the annual disposable income in BGN, the annual consumer expenditure on foodstuffs in
BGN and the annual consumption of fruits and vegetables in kilograms per household in Bulgaria
are evaluated.

The comprehensiveness of the study necessitates the introduction of the following more
significant limitations: foundation of the fundamental concept of sustainability in consumption;
adoption of a research approach of studying sustainable consumption on the example of fruit and
vegetable consumption by studied households in Bulgaria.

The main hypothesis, which is adequate to the set research objective, boils down to: the
annual consumption expenditure of households, including for fruits and vegetables, is a function of
the annual disposable income.

3. RESULTS

In the causal relationship studied, the variables related to food costs (BGN) and consumption
of fruits and vegetables (in kilograms) - average per household, are considered as dependent or
outcome variables. The variable - average household disposable income (BGN) is defined as an
independent, also called factor variable. As a rule, a part of the results obtained from the regression
analysis allows a correlation analysis to be carried out. The main task of this type of statistical
analysis is to present the measures of the degree of dependence or the strength of the relationship
between the studied variables. In accordance with the set research goal, visualization of the measured
numerical values of the signs of the units of the specific studied population is achieved.

Based on the available database of statistical data, the dynamics and development trends of
disposable income, expenditure on food products and the average annual consumption of fruits and
vegetables in kilograms by households in Bulgaria during the studied ten-year period 2013-2023 are
tracked. Through Figure 1. the necessary visualization is achieved.
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Figure 1. Dynamics and trends of income, expenditure and consumption of fruit and
vegetables of households in Bulgaria during the period 2013-2023.
Source: https://infostat.nsi.bg/infostat/pages/reports/result.jsf?x_2=1084,
https://infostat.nsi.bg/infostat/pages/reports/result.jsf?x_2=600,
https://infostat.nsi.bg/infostat/pages/reports/result.jsf?x_2=633

The data, visualized by means of Figure 1, present the dynamics and trends of income, food
consumption expenditure and fruit and vegetable consumption on average per household in Bulgaria
during the period 2013-2023. The left axis shows the income of households and their expenditure
on food items, and on the right axis the consumption of fruits and vegetables in kilograms is
described. The cross section of the regression line shows that fruit and vegetable consumption start
at 116.40 kg. and increased by 1.34 kg. per year or a total of nearly 15 kg. for the entire studied
period. At the end of the analyzed period, a consumption of 129.20 kg is reached. Observing the
data from the figure allows us to establish that the average total income per household increased by
BGN 903.12, and consumer spending on food products by BGN 209.16, therefore, incomes
increased at a faster pace compared to the studied expenses. The analysis of the total income and
expenditure of households on food products follow an increasing trend, with very high coefficients
of determination, 0.8497 and 0.7303, respectively. The results thus obtained help to establish the
sought-after relationship between the consumption of fruits and vegetables and the economic
determinant - average disposable income per household.

4. DISCUSSION

On the basis of the chosen methodological framework of the study, based on linear regression
and correlation, the importance of the positive change in the behavior of Bulgarian households
towards a model of increasing consumption of fruits and vegetables in the context of sustainability
is assessed. In the highlighted thematic area, the research interest is the comparison with the results
of studies of other researchers published in the specialized literature. In similar studies, along with
economic determinants, the power of influence of socio-cultural, psychographic and other variables
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is evaluated. For example, according to an intersectoral study conducted in 21 European countries,
certain determinants of the consumption of fruits and vegetables stand out, taking into account the
characteristics of gender, educational achievements and the regional affiliation of consumers (Stea,
Nordheim, Bere, & Stornes, 2020). In the discussed research works, approaches are sought for
combining economic and sociological conceptual ideas for determining sustainability in
consumption, including fruits and vegetables.

5. CONCLUSIONS

The study conducted in this way constitutes a basis for formulating the conclusion that during
the ten-year analyzed period, covering 2013-2023, a favorable trend of increasing consumption of
fruits and vegetables by households in Bulgaria is established. In this direction, the power of
influence of key economic determinants of the researched consumption, such as disposable income
and total consumer spending on foodstuffs, should be emphasized. The sustainable purchase of fruits
and vegetables is set depending on the amount of income available to a household on average. In
the future, consumption patterns based on sustainability are expected to become one of the key
conditions for the sustainable development of economies at national, regional and international
levels, as well as for the responsible attitude towards global environmental protection.
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AND DIET MANAGEMENT SYSTEM
Milena Ruseva?, Nikolay Chochev'?, Stanka Hadzhikoleva?
LIT Department, Speedy TechLab, Plovdiv
2 University of Plovdiv Paisii Hilendarski

Abstract: With the advancement of technology and the growing interest in healthy lifestyles,
the fitness industry is undergoing significant changes. General fitness programs and dietary plans
often fail to meet the individual needs of users, leading to low motivation and poor results.

This article presents a web application that utilizes modern technologies and Al for
personalized fitness and nutrition plans. Users can book training sessions, receive advice from
instructors, track their progress, and get Al-generated workouts. The system facilitates bookings and
communication with instructors, while Al algorithms recommend optimal dietary plans based on
individual needs. The application provides a comprehensive solution for a healthier lifestyle.

Keywords: Al-assisted fitness system, fitness management system, Al fitness platform

1. INTRODUCTION

All of us live in a complex and rapidly changing world, characterized by constant large-scale
changes, transformations, and continuous development of the information society. These changes
evidently lead to significant alterations in all areas of life. This demands quick adaptation, mobility,
proper orientation, and decision-making that aligns not only with current requirements but also with
the consequences and opportunities in the near or distant future.

Our fast-paced lifestyle and increasing number of commitments, combined with a severe lack
of time, make us undervalue our personal health. We are surrounded by tension and stress, which
leads to neglecting healthy eating and physical activity. Often, we skip meals only to compensate
later with excessive amounts of food. Frequently, we also disregard regular physical activity,
resulting in sedentary behavior and numerous health problems.

Surrounded by an unlimited amount of information, it becomes increasingly difficult to
discern what is reliable and what is not. We have access to an endless amount of video workouts
and fitness advice, but a significant portion of these are not presented by professionals. Television
and social media are filled with dietary regimes, diets, and various supplements that promise quick
results. However, when we start following them, we realize that achieving the desired goals is not
SO easy.

To address these challenges and facilitate the process of maintaining a healthy lifestyle, an
interactive web application has been developed. It provides an integrated platform that not only
connects trainees with professional trainers but also offers personalized dietary plans created by
artificial intelligence. The aim of this application is to optimize the process of achieving users'
individual fitness goals by providing them access to quality information, personalized advice, and
individually planned training and nutrition programs.

This paper presents implementation of this web application, highlighting its role in
addressing the health challenges of our time. By combining personalized fitness programs, expert
guidance, progress monitoring, and Al-driven functionalities, the application endeavours to equip
users with indispensable tools for achieving sustained fitness and health objectives.

2. TECHNOLOGIES USED
To develop the application, meticulous selection of appropriate technologies and the design

116



of a robust architecture are imperative. The chosen technologies include Java as the programming
language, MySQL for the relational database, and HTML, CSS, Bootstrap, and Thymeleaf for
creating a modern and accessible user interface.

Java, an object-oriented programming language developed by Sun Microsystems, serves as
the backbone for the server-side operations. Notably, Java source code compiles into bytecode rather
than machine code, ensuring platform independence.

The application leverages the Spring Boot Framework, an open-source tool within the Spring
ecosystem renowned for simplifying the development of Java applications with minimal
configuration. This framework enhances efficiency and scalability in deploying standalone
applications.

Data management is facilitated through a multi-user MySQL database, esteemed for its
reliability, flexibility, and high performance across diverse application scales—from small websites
to enterprise-level systems. Its user-friendly interface, clean SQL syntax, and comprehensive
documentation underscore its popularity and suitability.

The user interface (Ul) is crafted using HTML, CSS, Bootstrap, and JavaScript, prioritizing
design adaptability and optimizing user satisfaction. This combination ensures an intuitive and
visually appealing platform interface, enhancing usability and engagement.

To further enhance the application's capabilities, an OpenAl model has been integrated,
bringing advanced Al-driven features to the forefront. Leveraging the power of machine learning,
the OpenAl model facilitates personalized workout plans and food regimes, thereby revolutionizing
user interaction within the gym industry. This integration enables the application to offer tailored
recommendations based on individual fitness goals, preferences, and health conditions, ensuring a
customized and effective workout experience. This technological synergy not only augments user
satisfaction but also positions the application at the cutting edge of fitness technology innovation.

These technologies collectively reinforce the application's security, scalability, and potential
for future growth, establishing a robust foundation for delivering a seamless user experience and
accommodating evolving technological demands.

HOME ABOUTUS OURTEAM CLASS TIMETABLE CONTACT US Q LOGIN/REGISTER @
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Figure 1. “Schedule” Page
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3. USERS AND MAIN FUNCTIONALITIES

The personalized fitness training and diet management system has four types of users - Guest
User, Trainee, Instructor, and Administrator.

Guest Users, unlike the other platform users, do not require authentication. This facilitates
access to certain functionalities but simultaneously limits the use of personalized services. The main
functionalities available to guests are: the ability to register; access to information about the fitness
center and the group training schedule (fig. 1); an option to calculate BMI and BMR; and a list of
the gym's instructors.

Login to the system as a Trainee is done through authentication with email and password. In
addition to the basic functionalities, the trainee has the ability to manage their training and diet plan
and can also monitor their progress. The main functionalities are: managing personal data; access to
a list of upcoming individual and group training sessions; monthly statistics on the number of
completed workouts; ability to receive an Al-generated training plan (fig. 2); option to generate a
diet plan based on set goals; tracking calories and macronutrients; calculating BMI and BMR; rating
instructors.

40.0 170

GENERATE WORKOUT PLAN

GENERATED WORKOUT PLAN

Figure 2. “Al-Generated Training Plan” Page
The role of the Instructor includes several specific functionalities that allow them to

effectively manage the training process and interactions with trainees: managing personal data;
managing the training schedule; access to a list of upcoming training sessions; monthly statistics on
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the number of completed workouts; access to a list of their trainees, including their health status and
previous sports experience; searching for other instructors and trainees; creating diet plans (fig. 3);
booking training sessions.

R
itness HOME PROFILE YOURTRAINEES YOURSCHEDULE VIEWSTATISTICS CLASSTIMETABLE CONTACTUS  Q LOGOUT ®

CREATE DIET FOR TRAINEE

A Home

CREATE DIET

CREATE DIET

USEFUL LINKS LOCATION LOGIN/REGISTER
« Abeut Us @ bl Buigaria, Ploveiv Urlock cess o personalized

i

» Terms And Condiions

Figure 3. “Create Diet Plan” Page

The Administrator has full access to all the functionalities of the application. Unlike other
types of users, the system does not allow direct registration of a new administrator through the
standard interface. This measure is implemented to prevent unauthorized access to administrative
rights, which could compromise data security and system integrity. The main functionalities of the
administrator are: managing personal data; managing user profiles and permissions (fig. 4);
managing the offered group activities in the gym; system maintenance.

4. SOFTWARE IMPLEMENTATION

The application is built using the Spring Boot Framework. This framework significantly
enhances the development process by providing a comprehensive set of tools and libraries that
facilitate rapid application development. Furthermore, Spring Boot ensures a high degree of
scalability and reliability, making it an ideal choice for modern, enterprise-level applications.

In terms of database management, the platform employs MySQL, leveraging its robust
performance and reliability for efficient data storage and retrieval. MySQL's support for complex
queries and transactions ensures data integrity and consistency, which is critical for maintaining the
application's operational stability.
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The front-end of the application is developed using Thymeleaf, a server-side template engine
that enables the dynamic presentation of data. Moreover, the front-end leverages HTML, CSS,
Bootstrap, and JavaScript to ensure a responsive, visually appealing, and interactive user experience.

Structurally, the application is organized using the Model-View-Controller (MVC)
architectural pattern. This design pattern promotes a clear separation of concerns, which enhances
modularity and maintainability by segregating the application’s data (Model), user interface (View),
and control logic (Controller).

All client requests to the server follow the architecture described in figure 5.

The client-side sends a GET/POST/DELETE request to the server. There, the
DispatcherServlet class functions similarly to a router, intercepting client HTTP requests and
invoking the HandlerMapper interface. Its main task is to find the appropriate handler for a given
HTTP request. Once the connection is made, it goes to the HandlerAdapter class. Its function is to
call the controller. This way, the servlet does not directly call the controller, ensuring a loose
coupling design.

If the method in the controller returns a view, the method will return the name of the view,
and with the help of the ViewResolver class, the corresponding view name will be found. The
discovered view will then be processed, returned as a response to the request, and rendered by the
browser.

If the method in the controller requires some business logic to be performed before returning
a response to the client, the controller will call the service. The service will handle the connection
to the database, retrieve and process the relevant information, and return it as a result. The data will
then be entered into the corresponding template and returned as a response to the client in a similar
manner.
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Figure 5. Application Components Workflow

A particularly notable feature is the utilization of Artificial Intelligence in generating
personalized diet and fitness programs. The input to the ChatGPT API comprises the user's physical
measurements, medical conditions, and fitness goals. This information is processed, and the
resultant tailored recommendations are subsequently delivered to the user.

5. CONCLUSIONS

In conclusion, with the advancement of technology and the growing interest in healthy
lifestyles, the fitness industry is experiencing significant transformations. General fitness programs
and dietary plans often fail to meet individual needs, leading to low motivation and poor results. The
innovative web application discussed in this article leverages modern technologies and Al to provide
personalized fitness and nutrition plans. By enabling users to book training sessions, receive
professional advice, track progress, and access Al-generated workouts, the application offers a
comprehensive solution for achieving a healthier lifestyle. This system enhances user experience by
facilitating easy communication with instructors and recommending optimal dietary plans tailored
to individual needs, positioning it as a cutting-edge tool in the fitness industry.
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3AJJAYH 3A OKPBKHOCT B JEKAPTOBA KOOPAUHATHA
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CIRCLE PROBLEMS IN CARTESIAN COORDINATE SYSTEM
Marta Teofiloval, Daniela Tsvetkova?
! Faculty of Mathematics and Informatics,
University of Plovdiv Paisii Hilendarski
2 High School of Science and Mathematics
“Acad. Boyan Petkanchin”, Haskovo

Abstract: In recent years, analytic geometry has entered the profiled mathematics
preparation of 11th and 12th grade students. High schools, where mathematics is intensively studied,
are introduced to basic concepts such as scalar product of two vectors, line equation, mutual
positions of two lines, conic sections and others. In the last two years, analytic geometry problems
are found in state matriculation exams and university entrance exams. In the textbooks for profiled
preparation in mathematics, second degree curves — circle, ellipse, hyperbola and parabola are
considered, but the given example problems are few in number and are not sufficient for in-depth
preparation of applicant students. Students find it easier to solve problems about circles without
coordinates, but when coordinates are involved, even good students experience difficulties with the
new material. In this work, we present a system of problems related to circles in Cartesian coordinate
system, ordered according to their difficulty. Our goal is to present the solving of such problems in
an interesting way, which will be useful for matriculation students, applicant students and for
teachers in mathematics profiled high schools.

Keywords: center, radius, circle, tangent to a line, tangent to a circle

1. BBBEJAEHUE

M3BecTHO €, ue HOPMAJIHOTO YPaBHEHHE Ha OKPBIKHOCT ¢ meHThp Touka C(a; b) u paamyc
R > 0 ce ompenens ot

(x —a)*+ (y —b)* = R%. [4], [10]

Cren pa3kpuBaHe Ha ckobuTe u mpeoOpasyBaHe, ypaBHeHHeToO (1) mpuema Buaa

1) x2+y*+mx+ny+p=0.
m2+n?—4p "

2 2
OOpatHO, ypaBHeHHEeTO (2) € EKBHUBAJICHTHO Ha (x+%) + (y+g) = "

Jm2+n2—4p

m n
CJICAOBATCIHO 3a/laBa OKPBIKHOCT C HEHTHP TOYKA C (— ;; - E) " paanyc R = f’ TOYHO

xorato m? + n? —4p > 0.
Touxa M (xy; Yo) ¥ okpBKHOCTTA (1) MOTar 1a UMaT ClIeIHUTE B3aUMHH TIOJIOKEHHMSI:

1) M nexu Ha OKPBKHOCTTA, TOYHO KOTaTO |C M | = R;
2) M nexu BbB BBTPCIIHOCTTA Ha OKPBHIKHOCTTA, TOYHO KOTaTo |C M | <R;

3) M jexu BbH OT OKPBKHOCTTA, TOYHO KOraTo |C M | > R.
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IIpe3 Touka, nexama HAa OKPBHKHOCTTA, MHHABA CAWHCTBCHA JONMUPATETHA KbM
OKpBKHOCTTA. IIpe3 BRHIITHA TOYKA 33 OKPBHKHOCTTA MUHABAT ABE AONMPATEIHU.
B 3anmauu 3a jonupane Ha OKPBKHOCT U IIPaBa 4eCTO CE U3M0I3Ba (popMyaTa 3a pa3CTOsSTHHIE
OT TOYKa JI0 NpaBa B paBHHMHaTa. AKO ca JajaeHu Touka M(x,;y,) u npaBa l:Ax + By +C =
0, (A, B) # (0;0), To pa3crosuuero d(M, 1) ce npecmsra upe3
A1) = |Axy + By, + CI'

VAZ ¥ B2

2. CHUCTEMA OT 3AJJAYH 3A OKPBXKHOCT
3amoyBaMe jganeHatra pa3pabOTKa C TPU OCHOBHHM 3a/laud, C KOUTO H3uUepIBaMe Haii-
€JIEMEHTapHUTE CUTYallUU 33 TBPCEHE Ha LEHTHP U PaJuyC Ha OKPBKHOCT.

3agaua 1. Onpezernere KOU OT CIEIHUTE YpaBHEHHS 3a/1aBaT OKPBKHOCT U B TAaKBB CITydail
HaMepeTe KOOPAMHATUTE Ha HEMHUS LEHThP U pajuyca i:

A)x?+y?+5x -3y —16 = 0;

B)x?+y?+2x—4y+9=0;

B) 4x2 + 4y? — 8x + 16y + 19 = 0;

I 4x?2 —4y? —6x+4y —1=0.[9]

Pewenue: A) C otnensHe Ha TOYHM KBajpaTd, ypaBHEHHETO ce mpeoOpasyBa B

2 2
5 3 49
€KBUBAJICHTHUS BUJT (x + 5) + ( y - 5) = 7, KOCTO ChITIACHO (1) 3amaBa OKPBAKHOCT C LIEHTHP

C(_Z;%) u paguyc R = %E
b5) AranorndHo Ha moarouka A) npeoOpazyBamMe YpaBHCHUETO BbB BHIA!
(x+1)?% + (y—2)? = — 4. Teii kaTo BeIMYMHATA B JCHATA CTPAHA HA MOCIEIHOTO
YpaBHEHHUE € OTPULIATENHA, TO JAJICHOTO YPaBHECHHE HE 33/1aBa OKPBKHOCT B peallHATa paBHHUHA.
B) IIepBo paszmensiMe IBEeTe CTpaHM HA YPaBHEHHETO HA 4 W ClIel TOBAa aHAJIOTHMYHO Ha

1
NpeJHUTe 1BE MOATOYKH monydaBame (x — 1)% + (y +2)% = " CrenoBatenHO ypaBHEHHETO

1

3aj1aBa OKpBXKHOCT ¢ ueHTbp C(1; —2) u paauyc R = >

I)) He 3a1aBa OKpBKHOCT, Thif KaTo KoedulMeHTuTe Tpea x> u y? ca pasnuunu (3a1aBa
KpHUBa OT 2. CTETIEH).

3anaua 2. Hamepere ypaBHEHHETO Ha OKPBHIKHOCT:

A) c menTbp Toukara C(2; 1), ako Toukara M (—2; 4) 1exXu Ha OKPBHIKHOCTTA;

B) ¢ muamersp otceukata AB, ako A(2; —2) u B(8; 6);

B) ¢ uentsp C(2;2), ako npaBata p : 3x + y — 18 = 0 ce qomupa 10 OKPHIKHOCTTA;

I') c uentsp C(5; 4), nonupama ce BHHIIHO 10 OKphKHOCT k: x2 + y%2 —4x — 5 = 0.[9]

Pewenue:

A) JlecHo Bxname, 4e ypaBHEHHETO Ha OKPBIKHOCT C JaJICHUS LEHTBP NMPHUI00HBa BUA

(x—2)>+ (y —1)> = R%. 3amecTtBaiiku ¢ KOOpAMHATHTE Ha JajeHaTa Touka M
yCTaHOBsIBaMe, e paanyca i e 5. MoxeM ya onpenenuM 1 R = |W|

b5) Hamupame koopauHaTuTe Ha cpepata Ha orceukara AB, T.e. T. 0(5; 2), KosTO ce sBsiBa
LEHTHP Ha OKPBKHOCTTA, CJe]] KOETO aHAJOTUYHO Ha MOATOYKa A) JOCTHraMe /10 HeHHUS paanyc
5.

B) Twii karo mpaBata p ce JOIHpa J0 ThpceHaTa OKpPBIKHOCT, pazcrosiHueTo d(C,p) or
menthpa C 10 p € paBHO Ha paaMyca Ha OkpwmkHOcTTa. Ilpecmstame d(C,p) = V10.
CrnesoBaresHO ypaBHEHHETO Ha OKpBxkHOcTTa € (x — 2)2 + (y — 2)% = 10.

I') Kakrto B 3amaua 1, yctaHOBsIBaMe, 9e€ JaJICHOTO YPaBHEHHE 3a/1aBa OKPBHKHOCT C IIEHTBP
C'(2;0) u panuyc R' = 3. Thii KaTo NAaJ€HATA U THPCEHATA OKPHIKHOCT CE JAOMUPAT BHHIIHO, OT 8.
knac 3uaem, ye CC' = R+ R’, kpaero R e paauychT Ha ThpceHaTa OKpBkKHOCT. [Ipecmstame

C'C = (3;4), otkbIETO |C 'C | = 5 u cienoBatenHo R = 2. TrpceHara OKPBIKHOCT €€ ONpPEACs
or (x —5)% + (y — 4)? = 4.
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3apauya 3. Hamepere ypaBHEHHETO Ha OKPBXHOCTTA, OIMCAHA OKOJIO TPUBIBIHUKA C
BbpxoBe A(1; —1), B(1; 1), D(5; 3). [9]

Pewenue: Ot 8. KIac 3HaeM, 4€ OKOJIO BCEKH TPUBI'BIIHUK MOXE []a CE ONHUINE €IUHCTBEHA
okpbkHOCT. [1le cBeieM 3a1auaTa 0 ThpCceHe Ha IIEHThpa Ha OKpkKHOCTTA K (C; R), onrcana 0KoJio
TpubrbiHUKa ABD. V3non3Baiiku ypaBHEHUETO Ha OKPBIKHOCT, JOCTUraMe 10 CHUCTEMA JIMHEHHU
ypaBHeHHs 32 a U b, KpaeTo a U b ca KoopauHATHTE Ha IeHTHpa C.

1-a)?+(-1-b)¥?*=10—-a)*+(1—-b)?
1-a)+(-1-b)?*=06G-a)*+(B-b)?*"

PemaBaiiku cuctemara, nomy4yaBame a = 4, b = 0, ciie KOETO JIECHO c€ YCTaHOBSIBA U
JBIDKWHATA HA HEHHHUS paanyc U nojydasame ypasuenueto (x — 4)% + y? = 10.

3agagaTa MOXKEM Jla PEIINM U ChC 3HAHUSITA OT TEMATa 32 ypaBHEHUS Ha IIpaBa B paBHUHATA,
KaTo HaMepuM IIpecedyHaTa TOYKa Ha CUMeTpanuTe Ha ABe oT ctpaHute AB,AD,BD, xodato e
HEHTHPBT C, a payChT € Pa3CTOSHHETO OT LEHTHPA [0 €JHA OT JaJCHUTE TOUKH.

I[OTyK H34YepriaxmMe BAPUAHTUTEC Ha OCHOBHU MNOATOTBUTCIIHU 3aJadu 3a OKPBHKHOCT B
JICKapTOBa KOOPpAUHATHA CUCTEMA U MPOAB/IKAaBaME ChC 3aau OT IO-BHCOKaA CTETICH Ha CJIOXKHOCT.
H.[C 06T>pH€M BHHMMAHHC HA ABC I'PYIIH OT 3aa4r — 3d B3AUMHO ITOJIOKCHUC HA ITpaBa U OKPBIKHOCT,
KaTo HIC pasriiekaaMe MpeaAuMHO 3a4a4U 34 JONHMPAHC HA IIpaBa U OKPBIKHOCT, KaAKTO W 3aJ1a4u 3a
B3aMMHO IOJIOKCHHUC HA ABE OKPBKHOCTH, B T.4Y. 3d HAMHUPAHC HA O6H.II/I AOIIUPpATCIIHU ABa IBC
OKPBIKHOCTH. HaKpaa ¢ 3aBbpIINMM C €1Ha 3aJiavda 3a BIIMCAH HICCTOBI'BJIHUK, KOATO HIC PCIIMM
Ype3 BbBCIKAAHC HA KOOpAMHATHA CUCTEMA.

I'pyna I. 3agaun 3a B3aMMHO TIOJIOKEHUE HA MpaBa U OKPHKHOCT. JlomupaHe Ha mpaBa u
OKPBIKHOCT.

3apaua 4. Jlanenu ca okpbxHocTuTe: ki: (x — 1) + (y + 5)> =50 n

ky: (x + 1)% + (y + 1)? = 10. HamepeTe ypaBHEHHETO HA OKPBKHOCT Kk, UHITO LIEHTHD
JiexHd Ha mpaBata [: x + y = 0 1 KosATO MUHaBa Mpe3 NPECeYHUTE TOYKH Ha kq 1 k. [6]

Pewenue: Hexka ky Nk, = [A,B]. ToraBa koopauHatute Ha AU B ca pemieHusiTa Ha
cucreMara

(x—1?+(y+5)2=50 x2—2x+y2+10y—24=0
x+1D?+@+12=10 x2+2x+y2+2y—-8=0 '
OTKBJEeTO Hamupame x = 2y — 4. KaTo 3amecTHM X BBB BTOPOTO YpaBHEHHE OT CHCTeMara
nosyuasame y2 — 2y = 0, otkbaero y = 0;x = —4uy = 2;x = 0 ca pellleHds Ha CUCTEMATa.

Torasa neka A(—4; 0) u B(0; 2). Heka Touka M e cpena Ha xopmara AB. Ciie1oBaTeHO IEHTHPBT
C Ha ThpceHaTa OKPHKHOCT JIGKHM Ha JajeHata npaBa [ W Ha mpaBa p mpe3 M(—2;1),
MepIICHANKYIIIpHA Ha E(ﬁl; 2), unero ypaBHeHue e p:2x +y + 3 = 0. PemaBame cucremara,

x+y=0
2x+y+3=0
R = |ﬁ| = |ﬁ| = 1/10. Oxpwxuocrra e (x + 3)% + (y — 3)% = 10.

oTkbaeTo Hamupame C(—3; 3) u panuyca Ha OKPBKHOCTTA

3apaua 5. Jlagenn ca mpasa l:y =kx, k € R u oxpwxmocTa (X —5)%+y%=09.
OnpesiesnieTe B3aMMHOTO UM TIOJIOKEHHE B 3aBUCUMOCT OT CTOiHOCTUTE Ha k. [6]
y =kx
(x=572%+y?=9
exkBuBaienTHa Ha ypasHenumeto (1 + k?)x?—10x + 16 = 0. Ilpecmstame D =9 — 16k? u
YCTaHOBABAME, YE:

A) mpaBata ce Jgommpa 0 OKPBKHOCTTa (MMaT elHa o0O0IIa TOdYKa), TOYHO KOTaTo
3
KBapaTHOTO ypaBHCHUE MMa €AWHCTBEHO pemeHue, T.e. D = 0 & k = + 7

Pewenue: I nauun: TepcuM pelleHUsTa Ha cUCTeMaTa KOSATO €

B) mpaBara mpecr4a OKpBKHOCTTa B JIBE Pa3IMYHM TOYKH, TOYHO korato D >0 & k €
3 3).
( 4'4)’

3 3
B) npaBata He npecu4a OKPBHKHOCTTA, TOUHO Korato D < 0 & k € (—00; - Z) u (Z ; +00).
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11 nayun: lentspbT Ha okpBxHOCTTA € C(5;0) 1 R = 3. Ipecmsarame d(C, 1) = \/% 1 o

cpaBusBame ¢ R. CnemoBarenno: A) Ilpasara ce gommpa 10 okpwxuoctTa < d(C,1) = R. B)
IpaBata mpecuda okpbxkHOCTTa < d(C,l) < R. B) IlpaBata He mpecHyYa OKPBKHOCTTa &
d(C,l) >R.

3anaua 6. Jlanena e okpwkuoctta k:x% + y? — 2x + 4y = 0 n mpasa L:x — 2y +9 = 0.
Hamepere ypaBHeHHETO Ha jomnMpareliHata KbM Kk, KosiTo: 4) e ycnopeaHa Ha mnpasarta [; b) e
nepreHIuKysipHa Ha L. [6]

Pewienue: YpaBHEHHETO HA OKPBHKHOCTTAa B HopMmateH Bua € (x — 1)% + (v +2)2 = 5.
Crnenosarenno nentsppTHa k e C(1; =2) u R = /5.

A) IlpaBuTe, ycriopeiHU Ha AajeHaTa, UMaT ypaBHEHUs OT Buaa g: x — 2y + a = 0, kpaero
croiiHOCTTa Ha a onpexelsime ot ycnosueto d(C, g) = R. CienoBareiHo moyyaBame
la + 5| =5, otkprero a; = 0 v a, = —10. YpaBHeHHUsATa Ha JBETE JOMUPATEIHH KbM JajicHaTa
OKPBKHOCT, ycnopensau Ha [, ca: g;:x — 2y =0un g,:x — 2y — 10 = 0.

b5) Amnanorn4Ho, mpaBUTe P, NEPHEHAMKYJIsApHH Ha [, ca p:2x+y+b =0, xaro
cToitHOCTHTE Ha b HaMHUpaMe OT ChIIOTO yciioBue. Taka monmy4yaBame py:2x +y +5 = 0up,: 2x +
y—5=0.

3amaua 7. Hamepere ypaBHEHHETO Ha AOMUPATEIHATA KbM OKPBKHOCTTA
k: (x +2)? + (y — 3)? = 25 B Touxa A(—5; 7). [6]
Pewenue: C HemocpencTBeHa MpoBepKa ycTaHoOBsBame, ue Touyka A € k. M3momsBame
3HAHMATA OT MPOoUITHpAHATA TOATOTOBKA [0 MaTeMaruka 3a 12. Kjiac u rnosyyaBame
t:(-5+2).(x+2)+(7-3).(y—3)=25 & t:3x —4y + 43 = 0. [5]

3agaua 8. Jlagenu ca oKpBKHOCTTA K: x? + y2 —6x + 2y +5 = 0 utouka M(4; —4).

A) Ormpenenere B3aUMHOTO TMoJIoXXKeHWe Ha Kk W M; 5) Hamepere ypaBHeHusTa Ha
jgonuparenHure KbM k npes M; B) Hamepere nbipkMHAaTa Ha XOpAaTta, CheAMHSABAINA TOYKUTE Ha
nonupane. [6]

Pewenue: A) Ypasaenmetro Ha k e exmuBamentHo Ha k:(x —3)%2+ (y+1)2 =5,
cnemoBarento C(3;—1) e uentspsT Ha k1 R = /5. Torasa C—M(l; —3)u |C—M| =+/10 > R.
CrieoBaTesHO ToYKa M e BBbHIIHA 32 OKPBKHOCTTA M IIPe3 Hest MUHABAT JIBE JONUPATEIHH.

F) Heka ypaBHEHHsITa Ha JBETE JONMUPATENHU ca ty ,: A(x —4) + u(y +4) =0, re.

t12:Ax +py — 44+ 4u =0, (A, u) # (0,0). Torasa d(C, tl’z) = R, OTKBJETO

(Bu — )% = 5(A% + u?).

2
Taka pocturame a0 ypaBHeHHETo 2% +3Au—2u?>=0 © 2 (%) + 3%— 2=0 ¢

KOPEHU

2 A1 .
—=-2u-= > B mbpBus ciaydait MoxkeM jaa cuurame, ye A = 2; u — 1 u nosnyuaBame
Iz Iz

ypaBHeHHeTO t1:2x —y — 12 =0,aBeBBTOpUsI A = L;u =2 uty:x + 2y +4 =0.

B) Heka A = t; N k. ToraBa koopauHaTute Ha A ca pelIeHHe Ha cucTeMaTa
2x—y—12=0
x-32+@+1*=5%
noxyuaBame B(2; —3). 3a npmkuHata Ha xopnara AB, chenuHsABaIIa TOYKMTE Ha JONHpPAaHE,
[10JIy4aBame |E| =+/10.

otkbiero Hamupame A(5; —2). Ananoru4Ho, ako B = t, N k,

3anaua 9. Hamepere ypaBHEHHETO Ha OKPBKHOCT, KOSITO ce gomupa 10 l:2x +y —5=10
B Touka A(2; 1) u no npasa l,: 2x + y + 15 = 0. [6]

Pewenue: Ot ycnoBuero Ha 3amadata ce BkAa, 4e ly || [, cienoBarenHo ueHrspsT C Ha
OKPBKHOCTTA JIEXKH Ha IpaBarta p Npe3 Touka A, nepneHAuKyJsipHa Ha aBere mpasu [; u [y, T.e.
npasara p: x — 2y = 0. Torasa, ako p npecuua l, B Touka B, To orceukata AB e nquamersp u C €
cpenara Ha AB. Taka namupame B(—6;—3), C = %(A +B)=(-2;—-1) u R = |R| = 2+/5.

Criefi0BaTeHO ThpceHata okphkHocT € (x + 2)? + (y + 1)? = 20.
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3agaua 10. Hamepere ypaBHEHHETO Ha OKPBKHOCT, KOSITO CE JAOIHpA [0 IPABUTE
liix+y—2=0wul:x+y+ 3 = 0umunasa npe3 Touka A(1; 0). [1]

Pewenue: OTHOBO ycTaHOBsiBame, uye mpasure [;ul, ca ycnopenuu. V3dupame Touka

B(1; 1) ot npasara l;. Torasa ¢ usmeinueso d(B, l,) = 2R. Taka Hamupame R = % Heka C(a; b)

€ UEHTBHPBT Ha oKpbxkHocTTa. Torasa d(C,l;) = R, 1.e. 2|a + b — 2| = 5, oTkbAETO

2a + 2b =9 unu 2a + 2b = —1. CoIno Taka |R| =, (a—1)2+b% = %, OTKBIETO

25
- =22 Karo xOMGHHHpaMe MOCICAHOTO YCJIOBHE C BCSIKO OT MPEIHHUTE ABE,
a—1)? + b? 8Kaoo6 aMe TIOCJICIHOTO YCIOBHE C BCAKO O e e IBe

5 7 31
nojyuyaBame JBe Bb3MOKHOCTH 3a LEHTbpa Ha OkpbxkHocTTa C; (=;—=) u C,|—=;-), xouro
1\s’ 4 2\ 4’4

2 2 2 2
OTIPENIEIAT OKPBKHOCTUTE Ky (x - Z) + (y + Z) = % nk,: (x + Z) + (y - %) = %.
3anaua 11. Hamepere ypaBHEHHETO Ha OKPBKHOCT K Mpe3 KOOPANHATHOTO HAYANO, KOSTO
ce gomupa a0 npaute l:x +2y —9=0ul:2x —y+ 2 =0.[1]

Pewenue: B Tazn 3ana4ya npasute [ u [, Beye He ca ycnopeanu. Heka C(a; b) e ueHTHpBT
ma k. Torasa d(C,l;)=d(C,l,), otkbaeTro monyuyaBame |a + 2b—9|=|2a—b+ 2|,
cienoBarenio a —3b = —11uwm3a+ b = 7.

Ha pasraename mbppBo cirydast a = 3b — 11. Torasa C(3b — 11; b) n uznmon3Bame, ue

d(C,l,) = |ﬁ| Cnenosarento V5(b —4) = /(3b — 11)? + b2; oTKBACTO MOTydYaBaMe
KBaJpaTHOTO ypaBHeHHe 5h? — 26b + 41 = 0 ¢ oTpuiarenHa IMCKPUMUHAHTA. B TO3M ciydaii
3a7iayara HIMa peIIeHHe.

Pasriiexxname ciayuas b =7 —3a, 1.e. C(a;7 —3a) u or ycnosuero d(C,l,) = |ﬁ|
nonyuasame V5(a — 1) = /a2 + (7 — 3a)?. Taka nocturame g0 5a% — 32a + 44 = 0 ¢ KopeHu

22 22 31
a,=2ua, = = Torasa C;(2; 1) u C, (?; — ?) ca LICHTPOBETE Ha JIBETE OKPBXKHOCTH, a

17
V5
31 289

(x—2)2+(y—1)2=5H(x—%)2+(y+?)2=T.

3agaua 12. HamepeTe ypaBHEHHETO Ha OKPBHKHOCT, aKO IICHTHPBT 1 JIS)KH Ha ITpaBaTta
g:4x — 5y — 3 = 0 u ce gonmpa g0 npaBute [;:2x —3y —10=0wul,:3x — 2y + 5 = 0. [6]

Pewenue: Heka C(a;b) e ueHTHPHT Ha ThpceHaTa OKpwmkHOCT. Torasa ot d(C,l;) =
d(C,l,) monyuasame |2a —3b — 10| = |3a — 2b + 5|, otkbaero a +b = —15 wm a—b = 1.
OcgeH ToBa C nexu Ha mpaBara g, cienoBatenHo 4a — 5b = 3. KomOunupame ToBa ycioBHE C

BCAKO OT TOPHUTE ABE U IIOJIy4aBaME IBC Bb3MOKHU PCIHICHUA 3a HCHTHhPA, 4 UMCHHO C1 (—8; —7) n

5 wR, =L
\/ﬁl/l Z_m,
ki + 82+ (+ 72 =Znky (x = 2)2 + (y— 1) =

CBOTBETHUTE UM paauycu ca Ry = V5u R, = —. TppceHUTE OKPBHKHOCTH Ca

C,(2; 1), a choTBETHUTE paguycu ca R, = OTKBJETO
81
13
I'pyna Il. 3agaun 3a B3anMHO MOOXKEHUE Ha 1BE OKPBKHOCTH. OOIIM JONHMpaTETHN Ha JBE
OKPBKHOCTH.

Bamaua 13. Jloxaxere, ue okpbxkHoctuTe (x —1)2+(y—2)2=18 u (x —5)%? +
(y — 6)? = 2 ce gonupar U HamMepeTe ypaBHEHMETO Ha 00LIaTa UM JONMpATEHA B TOYKATa Ha
nonmpane. [2]

Pewenue: Pemabame cucremara

(x—12?+(@y—-2)?*=18 - x2—2x+vy%2—4y—-13=0

(x—5)2+(@y—6)2=2 x2—10x+y?—12y+59=0

eIMHCTBeHO pemieHne X = 4,y = 5. CreoBaTeIHO IBETE OKPHKHOCTH C€ JONMUPAT B TOYKA
M (4;5). Twit kato Toukmre C;(1;2) u C,(5;6) ca HeHTpOBeTe HA JAJCHUTE OKPBKHOCTH, a
choTBeTHHTE MM paamycu ca R; =3V2 u R, =V2 u e mmeineno R, +R, = |m|, TO
OKPBKHOCTUTE Ce ONUpAT BBHIIHO. O0mara jgonupareina t B Touka M ¢ mepreHIuKyIsIpHa Ha

H nojiydaBaMe, 4€ T4 uMma

C,C,. Taka momygaBame HeifHOTO ypaBHeHue t:x +y — 9 = 0.
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3apaua 14. Hamepere o6uiuTe 10NUpaTeNHu Ha OKpbkHOCTUTE: A) Kyt (x —3)2 +y% =9
nky:x?+ (y—3)2=9;[8]1B) ki:x?2+y2 =4nky:(x —4)*+y? =1.

Pewenue. A) LlentpoBere n paguycuTe Ha JBETE OKPBKXHOCTH ca cboTBeTHO: C(3,0), Ry =
3 u C,(0,3), R, = 3. 3a ompezensHe HAa B3aUMHOTO UM IOJOXKEHHE MpecMsATaMe |m| = 3+/2.

ToraBa e wusmbnHEHO YycnoBuero |R; —R,| < |Z’E| <R;+R,. Or 8. kjac 3HaeMm, ue
OKPBKHOCTUTE C€ NMpECHYaT B JBE TOYKH M MMAaT €IHA ABOWKA OOLIM JONMUpATETHU (BBHIIHH).
ChpIAT pe3ynaTaT ce MolydaBa M 4Ype3 pellaBaHe Ha CHCTEMara OT YPaBHEHHUSTa Ha JBETE
OKPBIKHOCTH, YHHUTO peteHus ca oouwre uM touku 0(0,0) u M (3,3). [a pasrieaname npaBute p,
ycnopeanu Ha octa Oy u camata oc Oy. Te umar ypaBHeHus ot Buja p: x = a, a € R. Te3u npasu
nMar enHa oOma Touka ¢ k, npu a = +3, HO mpaBara x = 3 mpecuda k; B Be TOUKH, a TIpaBaTa
x = —3 HaMa oOmu Touku ¢ k,. CriemoBareHO 00IINTE OMUPATENHU He ca ycropeauu Ha Oy u
He ceBOanar ¢ Oy. Te3u pa3chkIeHUS HU 1aBaT Bb3MOXHOCT J1a M3M0JI3BaMe JeKapTOBO ypaBHEHNE
3a ThPCEHHUTE JONUPATENHH t, T.€. ypaBHEHHe OT Buja t: y = kx + n. Hamupame croifHocTHTe Ha
KoepHuIueHTHTE k ¥ N OT yCIOBHETO MpaBUTE ¢ Ja IMAT caMo eqHa oOma Touka ¢ kq u k,. 3a ky
pasriexjaMe cucremara
x2+y?—6x=0
y =kx+n,

KOSITO TPsIOBA J1a MMa €MHCTBEHO pereHne. CleaoBaTeNnHO KBaIpaTHOTO YpaBHEHUE
(1 + k®)x?% + 2(kn — 3)x + n? = 0 uma eauHCTBEH KopeH. OTTYK JOCTHTaMe 0 YCIOBHETO

D =9 —n? — 6kn = 0. AHaOr¥YHO, CHCTEMATa OT YPAaBHEHHUATA HA K, U t CHIIO TPIOBA
Ja uMa eauHCTBeHO pemienue. Taka jgocturame no ycnosuetro D = 9k% —n? + 6n = 0. Cera
pelaBame cuctemara
n’+6kn—9=0
—n?+6n=0

u Hamupame k = -1, n;, =3 % 32. CrnemoBarelHO ABeTE OOMIM AOMHPATEITHH UMAT
ypaBHeHHs t:y = —X + 3 + 3V2, t,:y = —x + 3 — 3v/2.

b) LlentpoBere u pamuycure Ha OKpmKHOCTUTE ca choTBetHO: C; = 0(0,0), Ry =2 u

C,(4,0), R, = 1. Torapa |6'1 Cz| =4 > R; + R,, OTKBJETO ClieBa, Y€ JaJACHUTE OKPBKHOCTH HE Ce
npecuyaT. Cle0BaTeIHO T€ UMAT JIBE JIBOMKHU OOIIHM TOTHUpaTeNHy (BHHIIHU U BhTpenHn). JIecHO
ce MPoBepsiBa, ue MpaBuTe P: X = a, @ € R He ca 001U ONHUPATEITHH 32 [BETE OKPBIKHOCTH. Torasa
32 HAMHPAHETO Ha JOMUPATCIHUTE OTHOBO MOXKEM Jia M3IOJ3BaMe JICKapPTOBO ypaBHEHHE t: Y =
kx + n. AHaOrHYHO Ha MOATOYKA A), OT YCJIOBHETO MpaBHUTE ¢ Ja MMAaT eAUHCTBEHA 00IIIa TOYKa
¢ k, u k, nocturame 70 cucremara
—4k%? =4
n +15k2+8kn—1
3 .

peHIeHI/ISI”fa Ha KOsATO ca k; = NG n, = \/_, ik, = \/_, \/_, vk = 7= ng = ——
ky=— T = \/_ BrTperniauTe 00IIH TOMUPATEITHH ca npaBnTe t12:y = Fx = \/_, KOHUTO ce
npecuyar B T. A (E' 0) a BBHIIHUTE Ca t34:y = & \/—_x = \/_, npecuyaniu ce B T. B(8,0).

3amaua 15. Hamepere ypaBHeHneTo Ha okpbxHOCT npe3 Touka A(1; 1) u B(0; 2), xosro ce
JIOHHpa BHHIIHO 10 okpbxkHocTTa (X — 5)2 + (y — 5)% = 16. [1]

13 =

Pewenue: Hexa M (E ; ;) e cpenata Ha xopaara AB u BA(1; —1). Torasa uentspst C(a; b)
Ha ThpCEHATa OKPHKHOCT JIKU Ha mpapara p mnpe3 M, neprnenaukyisspHa Ha AB. CienoBaTesHO
pix—y+1=0 u C(a;a+1). Paguycer ¢ R = |ﬁ|, T.e. R =,/a?+ (a —1)?. damenara
okpbxkHOCT uMa 1eHtbp C;(5;5) u R, = 4. Torasa |C1C| = \/(a —52+(a—-4)?=R+4.
3amecTBaME M pelIaBaMe IOMYYCHOTO HWPALMOHATIHO ypaBHeHHMe. Taka Hammpame a = 1.
Cnepopatendo C(1;2) u R = 1 u tbpcenata okpbxkHocT € k: (x — 1)2 + (y — 2)2 = 1.

3amaua 16. HamepeTe ypaBHEHHETO HA OKPHKHOCT k ¢ R = 1, KOSTO ce JOMUpa BHTPELTHO
10 OKpBxkHOCTTA kq: X% + Y% + 2x — 6y — 15 = 0 u 1o npasata L: x — 2 = 0. [3]
Pewenue: VYpasuenuero Ha k; uma Hopmanen Bux (x+ 1)2+(y—3)? =
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25, cniepoBarenHo C;(—1;3) e ueHTspbT Ha kq U paguycsT ¥ € Ry = 5. Heka neHtspsT Ha k €
C(a; b). Torasa ot ycioBueTo k na ce monupa 1o npasara l, cnensa, ue d(C,1) = 1, 1.e. la — 2| =
1. Hamupame a, = 3,a, = 1. Tsii kato k ce mommpa BbTpemHo a0 kq,to |C;C| =R, — R = 4.
Ipecmsrame El_C)(a + 1; b — 3) u gocturame 10 ycnosuero (a + 1)? + (b — 3)? = 16. Axo a, =
3, To monyyaBame b; = 3,aaxko a, = 1,70 by3 =3 & 2+/3. Taka mosy4aBame TpH OKPBKHOCTH C
[IEHTPOBE CHOTBETHO TOoukuTe (3;3), (1 ;34 2\/§) nu (1;,3— 2\/§), KOWTO YIOBJIETBOPSABAT
yCTIOBHETO Ha 3a7adaTa. Texuute ypasuenus ca: (x — 3)% + (y — 3)% =1,

x—12+(y-3-2v3)" =1n(x—-12+(y-3+2v3)" =1.
IJ_IC 3aBbpUHINM pa60TaTa ChC 3aJiava 3a BbBCIK/IAHC Ha KOOpAMHATHA CUCTEMA, aJaliTUpaHa
KBbM pasriexaanara Gurypa.

3agaua 17. B npasunans mectosredHUK ABCDEF cbe cTpaHa a ce pasriexaar npecedHara
touka N Ha nuaro"amute AD u BF , touka T — cpenata Ha AF u npeceunure Touku K u L Ha mpaBara
TN c ommcaHaTa OKOJIO IIECTOBI'BIHHUKA OKPBKHOCT Kk (TOukuTe BHpXy mpaBata TN ca B pena
K,T,N,L). Hamepere ronemunara Ha 6o TLB. [7]

Pewenue: B Tazu 3amada ce pasriexja NpaBWIEH IIECTOBI'BIHUK, MMO3HAaTa (urypa Ha
yuenunute. [loHexxe ce THPCH BI'BJ, MOKEM Jla TO HAMEPHUM OT CKaJApHOTO NPOU3BEICHHE Ha
BEKTOpHU 10 paMeHeTe My. 3a Ta3u Iiej, TpsOBa 1a n3depeM NMOoAXOAsAIIa KOOPAUHATHA CHUCTEMa U
HaMepHM KOOpPIHMHATUTE HA TaKMBa BEKTOpPH. BhBekaame pexkapToBa KoopAuHATHA cucteMa Oxy,
yusaTo oc Ox € ompejenieHa OT BEKTopa 5_5, a Oy — oT BeKkTOpa UIS, kbaeTo P e cpenara Ha BC,
KOSITO € W mpecedHa Touka Ha mpaBata TN ¢ BC (uept. 1). Koopaunature (x;y) Ha Touka L OT

—2
OKPBKHOCTTA M3IIBIHABAT YCIOBUETO |0L| =a? te.
1) x*+y?=ad%

Yeprex 1.

a
OcseH ToBa L e Touka oT npaBata TN, KosTO € onpesaeneHa ot Touka N (— oy O) n oOpazyBa

a
BI'pa 60° ¢ monoxkuTenHara mocoka Ha octa Ox. CnemoBarenno TN:y — 0 = tg 60° (x + E)’ T.€.

(2) TN:y = \/§x+§a.

[Tonexe koopauHATHTE Ha TOuYKata L ymoBieTBopsiBar ypaBHeHusTa (3), (4) u ycioBuero

V13-3 V39+V3
y > 0, HaMmupame x = s L Y= a OT ompeneneHueTo 3a CKalapHO MPOU3BEACHHUE Ha

BLNL 11-V13
[BL| [NL|  2.4/5—VI3/14+vV52

3a na npeobOpaszyBame v 14 + V52, 1ie usnon3BaMe paBeHCTBOTO

\/14+\/5_=\/\/ﬁ2+2\/ﬁ.1+12= (VI3+1) =vI3+1.

Vi3-2
Taka nHamupame cos «TLB = ————=, C KOETO BI'bIbT € ONPEAECIICH.

2y/5-v13 "’

BEKTOPUTE BLuNL nosyuyaBame: cos LTLB = cos <I(ﬁ, m:) =
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3. 3AKJIIOYEHHE

W3yuaBaHeTo Ha 3a/1a4i, CBbP3aHH C OKPBKHOCT B JCKaPTOBA KOOPANHATHA CHCTEMa, UTpae
KJIFOYOBa poOJisi B pa30MpaHeTO Ha Bpb3Kara MEXIy reomerpusita u aireOpara. Tesum 3amauu
pa3BHBAT JIOTHYECKOTO MHCJICHE M yYMEHHETO 3a pelllaBaHe Ha MpOoOJeMH M HAMHPAT LIMPOKO
MPUIOKEHNE KAKTO B TEOPETUYHHM, Taka M B MPAKTHYCCKU 33Ja4yu. Pasriexaaiiki TakuBa 3a/1auu,
YUCHHUIIMTE YKpemBaT CBOETO pa3OupaHe 3a MaTeMaTuKaTra KaTo YHHBEpPCAIEH €3UK 3a
3200MKAISIIHS HU CBAT.

BJIATOJAPHOCTMU: Pabotara e noakpenena ot npoekt CI123-OMU-008, dpunancupan
ot QoHx ,,Hayuynu uscneasanus® npu [Inoausckus yausepcurert ,,I1. Xunengapcku®.
ABropute 6maromapar Ha npod. a-p Ilenka Panrenosa 3a neHHUTE CHBETH U MPETIOPHKH.
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Al TECHNOLOGIES IN MATHEMATICS EDUCATION
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Abstract: Mathematics is a fundamental science that develops students' skills in logical and
creative thinking. Mathematics education requires diverse teaching forms and methods that engage
students and stimulate them to acquire new knowledge and skills. For this reason, modern education
is inconceivable without the use of innovative digital technologies in the learning process. This paper
examines artificial intelligence software tools that can be used in the preparation and conduct of the
educational process. Applications for automated test creation, chatbots, mind maps, virtual walls,
and more are presented.

Keywords: mathematics education, artificial intelligence, Al in education

1. BBBEJAEHHUE

Maremarukara e (byH,uaMeHTanHa HayKa, KOATO MPEAOCTaBd HHCTPYMEHTH 3a U3CJIC/IBAHE U
aHaJIu3 Ha pa3JIndYHu O6eKTI/I, Mnponuecu M SABJICHUSA B C€CTCCTBCHUTC HAYKH, HWHXCHCPCTBOTO,
HWKOHOMUKAaTa, 1 JIp. O6yquHeTo 0 MaTeéMaTUKa B MPOTMMHA3UAIHUA €Tall Tpﬂ6Ba Jla HaCbpUyaBa
CaMOCTOSATEIHOCT, KPUTHUIHO MHUCIICHE, KPeaTUBHOCT U YMEHHS 3a padoTa B eKHIl. ToBa € TOJIsIMO
MIPEI3BUKATENICTBO, KaTO Ce MMa IpeJ BUA, Ye y4eOHUs MaTephall KaTo IO ¢ aOCTpakTeH, W
YYCHUIINTE TO HAMHPAT 3a TPYICH 3a 3allOMHSHE U MpIJIaraHe B KOHKPETHH CUTyalud. Te 9ecTo
W3IUTBAT 3aTPyIHCHUS NPU YCBOSIBAHETO MY, 3al[OTO HE MOTAT CH IPEICTaBAT IPaKTHIECKaTa
MPWIOKUMOCT Ha H3y9aBaHUTE 3aa4yd. TyK BaKHA POJIS MMa YUHTEISAT, KOWTO TPSOBA 1a HACOUH
BHUMAHHETO UM KbM IPWIOKEHUETO Ha 33a4iTe B TIPAKTHUKATA.

Pa3BuTHeTo Ha TeXHONOTHUTE C M3KycTBeH MHTENEKT (M) mpemoctaBs MHOTO BE3MOKHOCTH
3a MHOBHpaHe Ha yueOHuTe nporecu. OO0yUdeHUETO 0 MaTeMaTHKa MOXKe J1a Ce TIPOBEXK/IA 10 HAUHH,
aHTaXupall BHAMAHHETO W CTHMYJIMpAll] akTHBHATa paboTa Ha ydeHuiure. Ymorpebara Ha
1o AXO a1 CO(i)TyepHI/I UHCTPYMCHTU MOXKE Jla CIECTU BPEME HA YUUTCIUTE IPU NOATOTOBKA Ha
yqe61-m U U3NUTHU MaT€puaid, Ja MOAIIOMOTHEC OHAIJICAABAHCTO HAa HM3y4YaBaHUA MaT€puas, Aa
cTUMyJpa paboTata B CKHII Ha YYCHHIMTE, Ja OCHTYpH IOAKpENa 3a IMPOBEXKIaHE Ha
camocrosTenHa paborta, W np. MrpoBuzammsara Ha OOYYEHHETO IO IPaBH MO-aTPAKTHBHO 3a
oOydJaeMuTe U 3a]bpika TeXHUs uHTepec. [10 TO3W HAYMH Te MHOTO I0-JIECHO 3allOMHST TEPMHUHH,
CBBpP3aHU C MaTEMaTHKaTa, OTKOJIKOTO aKO Ca MNPEACTABCHH OT YYHUTENs 10 CKydYeH HauuH. B
CTaTUsATa Cca MPEJCTaBEHU HIKOW CO(PTYyEepHH MPHIOKCHHS C U3KYCTBEH UHTEJIEKT, KOUTO MOTaT Ja
OBIaT B NOMOI HA yYUTEIUTE NpPU MOJTOTOBKA M TPOBEXKIAaHE Ha ydeOHUs mporec. Te ca
U3IONI3BaHU B 00ydeHWero mo ,Maremaruka®, ,®Dusuka“ u ,,KomMmoTepHO MOAenupaHe u
nHpopMannoHHN TexHosoruu™“ B 7 kimac B OV ,,Orern [Taucuit — ¢. TomonoBo, beirapus, mnpe3
yuebnure 2022/2023 u 2023/2024 yu. r.
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2. MPAJOXEHHUSA C M3KYCTBEH MHTEJEKT B IIOMOIIl HA
OBYYEHMETO IIO MATEMATHKA

WHTerpupaHeTo Ha HMHTCPAKTHBHH TEXHOJOTHM B YYEOHHS MPOIEC HWMa MHOXECTBO
MpeAnMCTBA OT TJIe[[Ha TOYKa Ha MpenoaaBaress. Toi MOKe 4aCTUYHO Ja aBTOMATHU3Upa mpoleca
3a pa3paboTBaHe Ha ydeOHM Marepwanu W na crecTu Bpeme. C IMOMOINTAa HAa TOIXOJISIIH
npwioxenus ¢ U1 Moxe IecHO Ja ch3/1a/ic MHOXKECTBO MaTCPHAIIH C Pa3INYHA CTEIICH HA TPYAHOCT
U J1a TIPS/JIOKH MTEPCOHATM3UPAHH 33]]aui Ha 00yJaeMHTe, B 3aBUCUMOCT OT TeXHHS Hanpeabk. OT
Jpyra CTpaHa, ChBPEMCHHUTE YYCHUIIM MMAT BHCOKA KOMITIOTHPHA I'PaMOTHOCT M CE€ YyBCTBAT
KoM(pOpTHO B aurutainHa cpeaa. [Ipunoxenusta ¢ UM moraT na 3aappikaT BHUMAHHETO UM 4pe3
aTPaKTUBHO JWHAMHYHO B3aUMOJCHUCTBHEC W KOMYHHUKalus. ToBa HEChMHECHO € IPEANOCTaBKa
YUHTENAT Ja Cce crapac Ja u30sAra oT TPaJUIMOHHHS METOJ Ha MPENoJaBaHe M Ja W3I0JI3Ba
ChBpeMEHHH WH(POPMAIMOHHH W KOMYHHMKAI[HIOHHH TEXHOJOTHH, KOUTO Ja 3aHHTPUTYBaT
oby4aemure. [Toaxo/sIMIH ca MIPUIIOKEHHUS 32 ABTOMATU3UPAHO Ch3aBaHe Ha TECTOBE, 4aT OOTOBE,
MUCJIOBHH KapTH, BUPTYAJIHHU CTECHH, H JIP.

2.1. Quizizz — aBTOMAaTH3MPAaHO reHepHpaHe HA TECTOBE C MOMOIITA HA H3KYCTBEH
HHTEJIEKT

Cb31aBaHeTO Ha Pa3HOOOPa3HH TECTOBE, C MHOKECTBO BBIPOCH U C PA3IMYHO HHUBO HA
CIIOXHOCT, C KOUTO JIa CE OIICHSIBAT OOCKTUBHO 3HAHHATA Ha 00y4acMHTe, € elHa OT JCHHOCTHUTE,
KOUTO MOJE JIECHO Jia ce OonTUMu3upa. B yed nma MHOKeCTBO cOPTyepHHU IPHUIOKCHHUS C H3KYCTBEH
HHTEJIEKT, KOUTO TEeHEepUpaT TECTOBE MO 3a/ajicHa TeMa Wil yueOeH matepuan. Te mOAIbpKaT
BB3MOXKHOCT 32 OIICHKA Ha TECTOBETE U JCTANIHM aHAINU3U Ha Pe3yJITaTuTe. Y UUTEIUTE MOTaT Ja
T M3MOJI3BAT 32 [1a CIIECTAT BPEME U J1a MUHUMHU3HPAT BEPOSITHOCTTA 32 TPEIIKH U HETOYHOCTH.

Quizizz e omnaiiH miatdopma 3a Ch3JaBaHe HAa MHTEPAKTHBHHM TECTOBE C IIOMOIITA HA
n3kyctBeH uHTenekT. JloctenHa e Ha aapec https://quizizz.com/. Ilpemocrasst Gorat HaGop OT
(YHKIMOHATHOCTH, KOMTO MOTaT Jla pa3HOOOpassT y4yeOHHUs POLieC U ]a MOTHBUPAT ydalluTe Aa
MOCTUraT OTIMYHHU PE3yJITaTH.

[MpunoxeHneTo MOAABPKA BB3MOXKHOCT 32 T€HEpPHUpaHE Ha TECTOBE C PA3NIMYHU THUIIOBE
BBIIPOCH - MHOXKECTBEH U300p, BSIPHO/HEBAPHO, CHBIAZACHHE U OTBOpeHHU BbIpocH (¢dur. 1). Tosa
CTaBa upe3 NpuKauBaHe Ha (a1 ¢ yueOHO ChAbpIKAHUE, OMIMCBAHE HA OCHOBHUTE XapaKTePUCTHKH
Ha TeCTa U yKa3BaHe Ha KJaca, 3a KOWTO ¢ MpeJHa3HaueHO YIPaKHEHHETO. B moMoIIl Ha yuuTenuTe
uMa W OMONHOTEKAa C TOTOBH BBIOPOCH, KOUTO MOTaT na ObJaT HM3MOI3BaHH HATOTOBO HITH
MOIUGBHUIMPAHH.

Quiz <> Embed e Share * o 0@ & @8
NnHeliHN HepaBeHCTBa 2

& 7th grade B Mathematics

@ 30% accuracy * [> 1 play

. y;‘gifﬂr;ow & Worksheet 0 Save +. Al Enhance @ Edit
© Assign »
N ’)
= 16 questions ® Hide answers P Preview
& 1. Multiple Choice ©30seconds @ 1 point

PelleHnATa Ha HepaBeHCTBOTO X + 3 <5 ca:

answer choices
@ x>2 @ x=2
® x<2 @ <3

®urypa 1. Ilpmnoxenne QUizizz 3a ch3maBaHe U yIpaBeHHE HA TECTOBE
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Quizizz mpemocraBs eneMeHTH 3a redMH(HUKAIMA, KAaTO TOYKH, KiIacalud W 3a0aBHH
aBaTapy, KOUTO NPaBAT YYCHETO IIO-yBJIEKaTEJIHO M MOTHUBHpAILO 3a y4eHHHUTEe. B mpomeca Ha
paboTa, y4uTenuTe MOJydaBaT HENpeKbCcHATa MOAPOOHA OOpaTHa Bph3Ka 3a M3MBIHEHHETO Ha
TECTOBETE M aHAJIM3 Ha Pe3yJITATHTE HAa 00yJaeMuTe, KOSTO UM IToMara Jia MIACHTH(HIUPAT CHITHUTE
u cnabure uM crpand. [IpunokeHHeTo MOXKe Ja ce W3MOJI3Ba B PEaHO BpeMe B HAYAJIOTO Ha
yueOHHS Yac - 3a IPOBEpKa Ha CTApW 3HAHUS U YCTaHOBSBAHE Ha IPOITYCKH, WM B Kpas Ha Jaca -
3a J1a MOJKE YYHMTEJISIT J]a yCTAHOBH JI0 KaKBa CTEIIEH € YCBOSH HOBUs yueOeH Marepual. Bp3aMoxHO
€ Jla ce M3II0JI3Ba U 3a 3ajjaBaHe Ha JJIOMallH{ pabOTH U CaMOIIOrOTOBKA, IIPH KOETO YYEHHUIIUTE A2
paboTsAT B yI0OHO 32 TSX BpeMe.

Hpyru codTyepHH NPUIOKEHHUS 3a Ch3laBaHe Ha TecToBe ca Hamp. Mathspace, Kahoot!,
Quizgecko, AlQuizGen, u ap.

2.2. YaT 60TOBE € H3KYCTBEH HHTEJIEKT

3a He3abaBHA IOMOII] B O0YYEHHETO € ITOIXOISIINO H3IIO0I3BAHETO Ha YaT OOTOBE C M3KYCTBEH
MHTEJICKT. B THaoros pexxuM, CUMyIHpaiiki pa3roBOp ¢ YOBEK, T€ MOTAT J]a OCUTYPSIT MOAKpena 1
Ja CTHMYJIMpaT YYEHHIHTE 3a caMocTosTedqHa pabora. Te3um OOTOBe Morar na ajanTHpat
OTTOBOPHTE CH CIIOPE MHIMBUIYATHOTO HUBO U HYXXIH Ha BCEKH YYCHHK.

Enun ot Haii-momynsipHuTe 4aTO0TOBE ¢ M3KycTBEeH HHTENeKT ¢ ChatGPT. Paspaboren ot
OpenAl u mpomoTHpaH
npe3 HoemBpu 2022 r.,
TOl MHOTO OBp30 HaOpa
TMIOITYJIAPHOCT.

O6yuaemure
MoraT Ja W3II0J3Bar
ChatGPT 3a pasnuunu

MoCo4MM MM CTHNEWTE NpH pElISE3HE H3 AHHEAHD HEPIEEHCTED.

PelagaHeTo Ha AMHEHD HEp3EeHCTED CASLES HAKOAKD OCHOEHH CTHMKH, KOWTD WE TW NOMOrHaT ga

HaMepHIL pewesueTo. ETo ru:

1. PaznpegeneHHe Ha WIEHOBETE

HeHH~ Te MOraT Z[a A M3 MPOMEHAKMEN W EOHCTAHTH OT A8ETE CTPaHW Ha HEPABEHCTEOTO, NPEXELPAM BCHYEN
[0JIy4aT IOIBbJIHUTEIHHA NPOMERAMEN H3 SAHITA CTPAHA M BCHHEM KOHCTEHTH Ha APYTaTa

Ppa3saACHCHU 110 Hanpumep, ago wmaw 2z + 3 < Bl A3 VEEAZMLL 3 OT AESTE CTPEHK H3
H3yYaBaHUS yqe6eH HEPABEHCTEOTO, 33 A3 NOAY-HL

marepuall, aKo HE cCa
pasz0paiii BCUYKO B Yac.
ChatG PT e moJjie3eH HpI/I »  [Mpunos ChBMpaHe Wi KEEIKAAHE, 23 43 ME0IMPALL NPOMEHAWESTE.
IHUcaHe Ha ecera, *  Bnpuuepa 22 < 4 gede WMaLW NPOMEHAREATE KSONMPEHE.

Cuiwpane U MEBaNIaHE:

JIOMAaIlIHA ¥ KyPCOBH
paboTH, KaTo OTKpHUBa
TPEIIKH B TEKCTOBE Ha
©CTECTBEHH C3UIH W
pellcHWsT Ha 3aJadu.
Homxomsamy e  mpu
MOJITOTOBKA 3a TECTOBE
U M3IHTH, KATO MOXKE 12
reHepupa MIPUMEPHU
BBIIPOCH U Ja OOSCHU

3. YMHOMEHHME W JENEHHE

WK PEZLENW ABETE CTP3HM H3 HEPIEEHCTEDTO C KOEMMUMEHTS

43 WI0AWPALL MPOMEHAKEST HAMEAHO.

s Hanpumep, za 2r < 4 pazpend AESTE CTPEHW HA 2. 23 43 NOAYHHLW T
. YMHOMEHHE WM JEASHWE C OTPHLETERHD WACO:

AAHONEESLL WA GENMLI JEETE CTREHW HA HEPAESHCTEOTE

OEDHW THAKA HA HEPABESHCTEOTO.

* Hanpumep, ako umaw — 2z < 4 u pazgesm gEeTe CTpaHM Ha -2,

OTrOBOpHUTE.
M3KI104nTEeIIHO LIEHEH €
npu pelaBaHe Ha
MaTeMaTHYECKH 3aJlauH,

MIPeI0CTaABSIIKI
WHCTPYKLMU CTBIKA IO
CThIIKa u JIpyTH

10100HY 3a1a4Hu.

. Mpoeepka u 3anMceane Ha PaLeHWETO:

MpoEepxa H3 KPSAHOTD PEILEHE HPES NOAMAHA B M-PECHIYANHOTD HEPIEEHC
VEEPDHLL, 42 PEILEHUETD & NP3EMAHD.

JanMwK pellEHWETD, ESTO MOKE 3 M3NOASB3IL WHTEPEANHA HOTALMA WAKM rpadHyHD

NPEACTAEAHE HA 4WCADEATE OC

®urypa 2. AITTOpUTHM 3a peliaBaHe Ha JHHEHHO HEPaBEHCTRO,

npencraBeH ot ChatGPT
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Hanpumep, ydYeHWK  W3MUTBa
3aTpyQHEHUs TpH IOArOTOBKAaTa Ha

MpuMep 3a pellaBaHe Ha IWHEHO HEPABEHCTRO:

JIOMalllHa pabora, CBbp3aHa c fia peumm nepassicraom 32 — 5§
pemaBaHeTo Ha JIMHCHUHO HepaBeHCTBO' 1. fotaew 5 kLM geETE CTPaHA Ha HEPABEHCTEOTO:
Usnom3saiiky 4yat 00T, TOM MOXKe 1a 3z—-5+6<T+5

3aJaae€ BBIIPOC U Ja MNOJYy4YU OTTOBOP 3a Jx < 12

aJropuThbMa 3a pellaBaHe Ha JMHEHHU
HepaBeHCTBa (¢ur. 2), KakTO M pelleHa
KOHKpeTHa 3a1a4a (¢ur. 3).

u JIOKaTO ChatGPT e
YHUBEpPCAJICH qyar 60T, 3a I10- PeweHWeTo 8 & =
cnennUIHA 3a7a9u 00ydaeMHUTEe MOXKE
na W3IIOJI3BAT CHCHI/IaHI/I3I/IpaHI/I I'Ipl-mep [+ }'MHGJI{E'HHE,‘AEJIEHHE C OTPWLLETENHO “YHCAO0:
HHCTPYMCHTH. Hanp. MathGPT Pro e {13 pelVM HEPIESHCTEOTO — 21
¢doxycupaH  BBPXY  pelIaBaHe ~ Ha
MaTeMaTHYECKH 3aJa4d C IOMOIITa Ha
W3KYCTBEH MHTENeKT. To3u OHalH
WHCTPYMEHT JaBa BB3MOXKHOCT
YUYCHUIIUTE CaMU Ja IMPOBEPSABAT CBOUTE PeweHueTo & X < —3.

JOMAIIHK paboTH, U MpPH JONYCKaHe Ha ®@urypa 3. MHCTpYKINY 32 peliaBaHe Ha

rpemka, camMu jia s nonpassr. MathGPT KOHKPETHO JIMHEHHO HEPaBEHCTBO, MPEIOKEHHU OT
Pro mpemocrtaBsi pelieHHs Ha 3aaduTe ChatGPT

CTBIIKA TIO CTHIIKA, KOETO TO TIPaBH

TIPUBJIEKATENICH U TIOJIE3CH 3a yUeHHIUTe. J[pyry MoM00HH HHCTPYMEHTH C M3KYCTBEH HHTEIEKT,
MOJXOJSIIK 32 O0YYeHHETO M0 MareMaThka B CpelHus Kypc ca Socratic, Photomath, Brainly,
Mathway, u np.

Pazgenwm gEeTE CTRaHM Ha 3:

1. Pazgenw gEeTe CTpaHM HE -2 W O0BPHW 2H3K3 H3 HEPSESHCTE

2.3. GitMind — Muc/ioBHM KapTH B 00y4€HHETO M0 MATEMATHKA

W3non3BaHeTro Ha MHCIOBHM KapTH B OOYyYEHHETO 110 MaTeMaTHhKa IpeJoCTaBs
aNTepHATUBHM HAUMHM 32 CTPYKTypUpaHe, NMpeACTaBsiHe W OOsCHsSBaHE Ha W3y4aBaHOTO Y4eOHO
chabpkanue. Te ynecHsBaT BU3yanu3alusaTa Ha MHGOpMaLUsTa 110 eIUH CTPYKTYpUpaH HAYMH U
CTUMYITHPAT aITOPUTMHIHO MHCIeHE (dur. 4).

JIMHEIHO HEPaBEHCTBO € HEPaBEHCTBO, KOETO

Onpepenenne BK/1104Ba NUHEIHa DYHKUMA Ha EAHa NPOMEHNHBA.

WsonupaHe Ha npoMennueara: Mpemecrere Bod kM
4neHoBe C NPOMeHNWBaTa OT efjHaTa CTpaHa Ha
HePaBeHCTBOTO.

OnpocTeTe: ONpocTeTe U ABETe CTPaHH Ha U3pasa.

PeluasaHe Ha NMHENHU HEPABEHCTBA Cronior
PasgeneTe wu ymHoxeTe: Pasfienete win

YMHOXETE, 33 [1a HaMepuTe NPOMeHNMBaTa.

JIMHENHO HepaBEHCTBO C eHO
HEeU3BECTHO

Mpoeepete o: Mposepere ToMn
NOCOKATa Ha HePaBEHCTBOTO.
/ Hepasencrso: 2x+ 5> 11
[
/ Mpumep 1: — Cronka 1: 2x> 6
f \
\ Pewetme: Crenka 2:x>3
Npumepu: Orrosop: {x | x> 3}
/ HepaBeHcTBo: 3-2x < 7
\ "'
Mpumep2: — Crem@al:-2x <4
\
\ Peletme: Cronka 2:x = -2

Otrosop: {x | x > -2}
®@urypa 4. CucremMarn3upaHe Ha 3HAHHS 32 HEPABEHCTBATA C ITOMOIITa HA MUCJIIOBHU KapTH
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GitMind e omnmaiiH NpPUIIOKEHHE, C KOETO MOXE Jia C€ Cbh3JaBaT MHCIOBHH KapTH.
[ToTpebuTenaT MoXke Aa 3all0YHe OT NPa3HO IUIATHO, WM Ja H30epe eANH OT HUIMYHUTE TeMaTHYHH
TOTOBH IIA0JIOHH, KONTO Aa mepcoHamm3upa. Cien ToBa MOXe 11a 100aBs 00€KTH U BPB3KH MEXILY
TSX, 3 J1a ONHMIIE BPB3KHTE MEXAY PasIMYHU HOHATHS, KOHLCNIMH WM uied. I[IpunoxeHuero
MoIABpKa BB3MOXKHOCTH 3a TPOMsSHA Ha IBeTOoBeTe, mpudroBere W (opMHUTE Ha OOCKTHTE,
no0aBsiHe Ha M300pakeHUsI, TMHKOBE U APYTH MyITUMEANHHY eeMeHTH. MUCIOBHHTE KAPTH MOTAT
na ObJaT CIOJCISHH Ype3 JIMHK MM eKCIIOPTUPAHU B pasznudHu opmat, Hamp. pdf, png, svg, u
ap.

IMnarpopmara GitMind nogaspika nakeT MHCTPYMEHTH ¢ n3KycTBeH uHTeeKT — Al Chat, Al
Docs Chat, Al Photo Editor, Al Subtitle, Al Speech to Text u ap., KouTo MoraT 1a ObAaT U3MOI3BAHH
3a TMOATOTOBKA Ha yueOHM Marepwand 1o matemardka. Hampumep ¢ Al Chat moxke ma 6bae
reHepHpaH IUIaH Ha YPOK, U MUCJIOBHA KapTa Ha 0a3a TO3H ypOK.

JlpyTy TIPUIOKEHHUS, ¢ KOMTO MOXeE Jia Ce Ch3IaBaT MHCIOBHH Kapth, ca MindMeister,
XMind, Ayoa, Coggle, u mp.

2.4. lunaMu4YHHU npe3enTtannu c Prezi

Jpyr HauuH 3a IHHAMHAYHO M MHTCPAKTHBHO IIPEACTaBsHE HA Yy4eOHO ChIBPIKAHUE € Upe3
npe3enTanui. CIIOXKHH MaTeMaTHYeCKH KOHICMIMA W abOCTPaKTHH HICH, KOHTO TPYIHO Ce
MPENCTaBAT Ype3 TEKCT, MOXKe J1a ObAT BU3yaTM3UPAHU TT0-pa30dupaeMo upe3 rpaduku, 1uarpaMu
U aHUMAII|H.

Prezi e amepukancka codTyepHa KOMIAHKS 32 BUICO M BU3YATHH KOMYHHKAIIMH, OCHOBAaHA
npe3 2009 r. B YHrapus. EqHOMMEHHOTO NPUIOKEHHUE MpeJyiara aTpakTHBEH U UHTEPECeH HauuH
Ha OHJIAiTH Ch3/[aBaHE U MPEICTABSIHE Ha IMHAMHYHH MPEe3eHTANH. BKITIOUBaHETO B IPE3CHTAIIMHTE
Ha WHTCPaKTUBHU KOMIIOHEHTH KaTO BBIPOCH, aHKETH W 3aJavd 3a PelIaBaHe B PEAHO BpeMe
o6GorarsiBa y4ueOuust mporec. ToBa CTUMyJIHpa y9acTHETO Ha YUCHHUIIMTE M TH MOTUBHPA Ja MUCIISIT
aKTHBHO 110 BPEME Ha ypoka. IHTepakTHBHHTE €IeMEHTH MOTaT a O'bJaT U3MOJI3BaHH U 32 OLCHKA
Ha HaIpeIbKa Ha YUCHUIIATE.

IMpe3 nocnenuure mMecenu B Prezi ca peanusupadyu HOBH (DYyHKIMOHAIHOCTH C M3KYCTBEH
uHTENeKT. Hamp. upe3 3ajaBaHe Ha TeMa Ha IPE3CHTALNS U MOATEMHUTE, IIPUIOKSHUETO MOXKE 1a
reHepupa aBTOMATHYHO Mpe3eHTalus. ToBa yJECHABA y4YWTENsl, KaTo My CIIECTSABA BpeMe MpH
MOATOTOBKATa 33 y4eOHUS MPOIec.

MMHEWHO

HEPABEHCTBO
C EAHO
HEM3BECTHO

®urypa 5. Cp3naBaHe Ha MHTEPAKTHBHA Mpe3eHTauus ¢ Prezi

y

3a paboTa ¢ MHTCpaKTHBHH IPE3CHTAI[MH MOXXE Ja CE M3IION3BAaT W APYTH TPHIIOKEHHS, KaTo
Microsoft Sway, Canva, Mentimeter, u ap.

2.5. Buprtyainu crenn Padlet ¢ u3KkycTBeH HHTEIEKT
3a HampaBAT NO-aTPAKTHBHO OOYYEHHETO 0 MaTEMAaTHKa, YYUTEINTE MOTaT 1a Ch3/1aBaT U
CHOAENAT BUPTyalHH Tabna win cTeHHu. Te ca MHCTPYMEHT 3a OpTaHM3MpPaHE W MPEACTaBSHE Ha
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uHpopmanus Mo mpHUBieKaTesieH HadyuH. Ha TsX Morar nma ce myOJNMKyBaT pasjidvyHU BHIOBE
ChIbPIKAHUE KATO TEKCT, N300paXKEHH s, BUCOKIUIIOBE, JINHKOBE H JIP.

Padlet e onnmaiin miaTtdopma, ¢ KOSTO MOKE Ja Ce Ch3[aBaT BUPTYaIHH cTeHH. [Ipenocrasst
MHOXECTBO ()YHKI[MOHATHOCTH 33 JTUHAMHYHA KOMYHHUKalus W pabora B ekum. [IpHioxkeHHuero
MOIBPIKA PA3IMIHA THUITOBE BUPTYAIHH CTCHH, TIOJXOSINM 3a pasnuunu 1enn - Cmena (Wall),
ITnamno (Canvas), Xpononozus (Timeline), Mpeaca (Grid), Ilomouna nunus (Stream) u Kapma
(Map). Ilomounama nunus € TOAXOISIIA 3@ MOCIEAOBATENHO MPEACTABSIHE HA ChIbPXKAHKE, HATIP.
ypOILM, TMPUMEPU U YNPaKHEHHS B XPOHOJOTMYEH pejl. Taka yYeHHIIMTE MOraT Jia CleIBaT
MPEMOIaBaHEeTO CTHIIKA MO CThIKA. Mpescama ce U3IMON3Ba 3a KaTeropu3npane Ha UHPpoOpManus,
Hamp. 3a pa3JielisHe Ha 3a/layuTe N0 TEMH WM HUBa HA TPYIHOCT. XpoHoaocusma TO3BOJSIBA
monpendata Ha ChOUTHSA WM (aKTH N0 BpEeMeBa OC, HAIp. 3a MPOCIEsIBaHEe HAa Pa3BUTHETO Ha
MaTeMaTuuecKa TeOpHs UIIM MaTEMAaTHYECKH OTKPHUTHSL, 33 TPECTaBsIHE Ha OHorpaduu Ha U3BECTHH
MaTeMaTHIIX | T.H.

KbM HacTosliMs MOMEHT, MPHUIOKEHHETO Mpeiara / IabioHa ¢ U3KYCTBEH HHTENEKT,
Ch3/IaJICHH CIIEIMAIHO 3a 00pa3oBaTenHu uenu - Ilian na ypok, Ipapux na cvbumus, Kapma na
ucmopuuecku cvoumust, Py6puxu, Cnucvk na delinocmume 6 kiacuama cmasi, Cnucvk 3a uemene,
u Anxemu 3a oyenxa. YUWTENAT JECHO MOXE Ja Ch3Jaje BHUPTyaJHO TabJl0o C MOMOILITAa Ha
TeHEpaTUBEH M3KYCTBEH WHTENIEKT, Karo € HeoOXOAMMO caMO Ja 3aJaje OCHOBHHUTE
XapaKTePUCTHKH ,,Ki1ac™, ,,TeMa‘ u ,,ipeaMeT .

Ha ¢wur. 6 e mpencraBeH mpuMepeH IUIaH Ha ypok ,JIMHEIlHO HepaBEeHCTBO C €IHO
Heu3BecTHO, reHepupan B Padlet, a ma ¢ur. 7 - npoexTn Ha ydeHHUIM, pa3pabOTEHH B YECT Ha
MEXAYHapOIHUs IeH Ha uynucnoro [Iu.

Munant Gopucon

Lesson Plan nuneuuo HEpaBeHCTBO C €jHO HEN3BECTHO

UHCTpYKUymMOHHM
Llenu Ha obyuenueto * AeAHoCcTH OueHKa Ha 3HaHusTa * 3akmoueHue i JDomawka p.

OcHosHa uen Mperosop Ha NuHeRHn pynosa guckycns 3agaum 3a po
ypaBHeHus x ] pa6ota

@ llpoekmu Ha y\lenuu,u 38 YUCAOmMO l'[u

ity b Y “Omey 1

v!iumme u Seanprgen [ et i P AT s b,
= Z 0 g =

w1 1 s _ |

®@urypa 7. HpOBKTI/I Ha YYEHUIM BbPXY TEMHU, CBbP3aHH C unuciaoTo [1u

Wzmon3BaneTto Ha BUPTYyaAJIHU Tabja MO MOAXOMSAII HAYMH HMMa MHOTO peanMcCTBa.
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BusyanHo npencraseHata nH(GopMalus e mo-JecHa 3a pa3oupaHe ¥ 3alIOMHSHE. YYSHHUIUTE MOTraT
na 6baT MOTHBMPAHM 33 AKTHBHO y4acTHE B Ch3JaBaHETO Ha ChIBPXKAHKUE U CIIOJCISHETO HA UJIEH,
KOETO IIOBHILIABa TAXHATA aHTaKMPAHOCT W MHTEpec KbM y4yeOHus mpouec. IlpenocraBsHero Ha
cpena 3a CHOJCNSIHE Ha PEeCypCH W KOMYHHKAlUs YJISCHSABA 33JaBaHETO HA T'PYNOBU KypCOBH
MIPOEKTH U paboTaTa B CKHII.

Hpyru BupTyanHu Tabiaa U IbCKH MOXKeE Ja ce Ch3ajaT ¢ mpuiokenus karo Miro, Explain
Everything, Conceptboard, u ap.

3. 3AKJ/IIOYEHHUE

OOyueHneTo 1o mMareMaTHka TpsiOBa aa Obae mo0pe CTPYyKTypHUpaHO W aJanTHPaHO KbM
HY)XIHTE U HHTepecuTe Ha yueHuimte. To TpsOBa na ocurypu GpyHIaMEHTaIHH 3HAHUS U YMEHUS,
Jla CTUMYJIMpPA JIOTHIECKO W KPUTHYHO MHCIICHE, U J]a Pa3KpUBa MPAKTHYSCKOTO NMPUIOKEHHE HA
MaTeMaTHYECKUTE 3aKOHH B PEATHUS CBSAT. M3M013BaHETO Ha ChBPEMEHHH TEXHOJIOTUH C H3KYCTBEH
HHTEJeKT IpaBH OOy4YEeHHETO MNO-e(eKTHBHO, ONTHMH3UpA padoTara Ha INPENojaBaTeNIUTe H
OCUrypsiBa aJanTHBHOCT IO OTHOIICHWEC HA WHIMBUIYAIHHTE CIOCOOHOCTH Ha oOy4yaeMmuTe.
BB3MOXKHOCTHTE 33 CHTPYAHHYECTBO U KOMYHHUKAIMS CTUMYJIUpAT paboTata B €KUIl, yMCHHUITA 3a
CIIOJIEISIHE U OIIEHKA Ha Maed. HaBpeMeHHOTO oleHsABaHe Ha YU4EHULIUTE M oOpaTHaTa BPB3Ka 3a
TEXHHUs HaNpeNbK, CWIHM M clIabu CTpaHH, ca KIIOYOBM 32 TIXHOTO pPa3BUTHE U YCIEX.
Wurterpupanero Ha cOPTyepHU MHCTPYMEHTH C M3KYCTBEH MHTEJCKT B Y4eOHHS IpOIEC Ch3JaBa
Mo-IMHAMUYHA ¥ e)eKTUBHA yueOHa Cpe/ia, KOeTO MPaBu ChbBPEMEHHOTO 00yUeHHEe HEMUCITUMO 0e3
TAX.

ACKNOWLEDGMENTS: Pa6orara e mnoakperneHa ot mnpoekt CII123-O&MI-008,
¢unancupan ot @onn ,Hayusm wm3crnexBanus” mpu [InoBmuBckus yHHBepcHTeT Il
XuneHaapcku®.
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NUMERICAL SOLUTION OF THE MAGNETIC MOMENT
PRECESSION UNDER THE INFLUENCE OF AN EXTERNAL CURRENT
IN JOSEPHSON JUNCTION
Pavlina Atanasova'?, Elis Dieva!

L University of Plovdiv Paisii Hilendarski
2 Institute of Mechanics, Bulgarian Academy of Sciences

Abstract: Josephson junctions are among the widely studied objects in superconducting
nanotechnology. The importance of the magnetic moment precession also arises in the spintronic
field. One of the fundamental models takes into account the phase of the Josephson junction as a
linear function of time. However, this model could not accurately include some external physical
parameters. For this reason, in the presented work a more complicated model is observed, where the
dependence of the phase difference and the external current are taken into consideration. For the
numerical solving a program complex for integrating a system of ordinary differential equations
with initial conditions is developed. It implements a range of methods such as Runge-Kutta, Adams,
etc. and could be used for arbitrary types and numbers of equations. Some of the results are
graphically presented.

Keywords: Josephson junction, external current, phase difference, numerical solution,
magnetic moment

BBBE/JIEHUE

JxozedcoHoBusiT KoHTakT (Mel'nikov, A., 2021) e KBaHTOBO YCTPOHCTBO, CHCTOSILO CE OT
JIBa CBPBXIPOBOAHUKA, Pa3feieHH OT THHBK W30JaTOp WINM (EepOMarHMT, Mpe3 KOETO NMpOoTHYA
CBPBXIIPOBOAAN] TOK. ToBa ce IB/DKM Ha ABICHHETO HAa KBAaHTOBAaTa TyHENOBa CBbp3aHocT. C
HENpeKbCHATOTO pa3BUTHE B HayKaTa JPK03e()COHOBNTE KOHTAKTH HAMUPAT PA3IMYHHU MPUIIOKEHUS
OT CBPBXIPOBOSANIM KBaHTOBH HHTEP(EPEHIIMOHHN YCTPOWCTBA 32 MHOI'O YYBCTBHTEIHO
n3MepBaHe Ha MarHWTHH TI0JIeTa 10 KBaHTOBUTE M3uucienus (Golubov A., 2017), koeto oOycnaBs
HEOOXOANMOCTTa OT 0OCTOWHO M3CIIEIBAHE HA TE€3U OOEKTH.

IMOCTAHOBKA HA 3AJTAYATA

@yH}IaMeHTaJ’[HI/IﬂT MOIACII HpCHCTaBH HpOCTpaHCTBeHI/ITe KOOp]]I/IHaTI/I HAa MAarHUuTHUA
MOMEHT KaTO HEM3BECTHU (DYHKIIMH, 3aBUCEIH OT BPEMETO M, (my), my,(m,), m,(m,), B cucrema
OT TpH OOWKHOBCHHM Iu(EPCHIMAIHM YPABHEHUS C HaYaJHH YCAOBUA. EQMH OT OCHOBHHTE
MAaTEMAaTHYECKH MOJC/M, OIMWCBAIA MArHATHHS MOMEHT BBB (DEPOMArHUTHHS KO3S(PCOHOB
KOHTAaKT, B3eMa IpeaBua Ga3ara My KaTo JHHEHHA (GYHKIUSA Ha BpeMeTo. BIPOCHUSAT MoIeIT 00ade
He 00XBallla BIMSHACTO Ha 3HAYMMHM IapameTpu. Ilopaan Ta3u MpuYHHA B MPEACTABCHUS TOKIIAL €
BKJIFOUEH mo-nioapooHuaT mojaen (Shukrinov Yu M, 2017), ¢ koiTo ce M3ciie[iBa BIUSHUETO HA
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WHKEKTHPAaHUS TOK BBPXY cuUcTeMara. B To3m ciydall MareMaTHYECKHSAT MOJEN MPENCTaBiIsABa
ClIeZIHAaTa CHUCTEMa OT YETHPH ypaBHEHMS, KBAETO €IHA OT HEW3BeCTHHTE (YHKIHMH € (a3oBaTa
pasiuKa, omnpeJieNAiia ce oT myncosus Tok I,(t) = As; B MHTepBaNa Ha HETOBOTO JeicTBUE t €

[to - %At; to + %At].

dm 1)

dtx “1+ (1\1:10{)2 (-m,my + Grm, sin(¢ —rm,) — a[m,m} + Grm,m, sin(p —rm,)])
dm w

Tk (1F\/1a)z (mem; — a[mym, — Gr(m; + m3) sin(p —rm,)])
dm w

dtz =1 (I\I:Ia)z (=Grmy sin(p — rm,) — a[Grm,m, sin(p — rm, ) — m,(m?% + m2)])
de

1 .

I Wlp(t) sm(qo — rmy)

m,(0) = O,my(O) =0,m,(0)=1,¢(0)=0,t >0,
KBIIETO Ca M3IOI3BAHHU CIIEAHUTE 0003HAYEHUS: W - PE30HAHCHA 9eCTOoTa Ha (PepOMAarHuTa, @ -
napamMeTbp Ha (PEPOMArHWTHO 3aTMXBaHe, G - MapaMeTbp Ha B3AUMOJCHCTBUE Ha (Ha30BHTE
pasMKy, 1 - TMapaMeThp Ha CIIUH-OPOUTAIHO CBLP3BaHE, @ - OTHOLIEHHE Ha (pa3oBaTa pasjiuKa
BpeMeTO, M - HOpMa HAa MAarHuTHUsA MOMCHT. OCBCH qe Z[O6aBHMe CIHO ypaBHeHI/Ie KbM
KITACMYIECKHS MOJIEI, CE TIOSABSIBAT U CIICTHUTE MOITBIHUTETHH IAPAMETPH, OTIPEICIEHH OT BHHIITHHS
TOK: W - OTHOIIEHWE Ha XapaKTepHCTHYHATA KbM PE30OHAHCHATA YecToTa, A, - aMIUIMTyda Ha
BBHIIHUSA TOK, t, - ICHCTBHE CpelaTa Ha BPEMEBHS WHTEPBAJ Ha TOKOBO NEHUCTBHE, At - BpeMeBH
UHTEPBAJ Ha TOKOBOTO JEHCTBHE.

YUCJIEHO PEHIEHUE U PE3YJITATH

3a pemaBaHeTo Ha Ta3W MHOTOIIApaMETPUYHA 3a7a4a ca U3TPAJCHH IPOTPaMHI MOIYIH BEB
Wolfram Mathematica (Wolfram, 2024), B konTo uMIuieMeHTHpaH: MeTo[ Ha Oiinep, SBHU METOIH
Ha Pynre-Kyra (bostHoB b., 1988) ¢ nBa u yetnpu mexauaan koeduruenta (PK2 u PK4), nesan
Metoau Ha Pyrre-Kyra (Suli, 2003) ¢ nBa u tpm mexauaan koepummenta (HPK2 u HPK4),
ekctpanonannoneH meron Ha Anamc (bosHOB B., 1988) oT werBbpTH mOpsaabk (Amamc4E) u
KOMOWHHUpAH EKCTPAINOJIAI[HOHCH C HMHTEPIIOJAIIMOHEH METOJ Ha AJ[aMC OTHOBO OT YETBBPTH
mopsask (Anamc4K). Peanusupanute MOIy/Iu periaBaT CUCTEMHU C IPOU3BOJICH OpOii 0OMKHOBEHU
nudepeHIMaiHd ypaBHEHUS M CHOTBETHHTE WM HAYaJHU YCIOBHs. TOBa € BB3MOXKHO IMOpaId
oOlMpHUTE BB3MOXKHOCTH Ha codryepa Mathematica (Wolfram), ¢ nomomra Ha KoiTo ca
Ch3AaJCHH ¥ MOJIYJHM 3a JICTAlIHA WHTCPAKTUBHH CTATHYHH W JAHAMHYHHM BU3yaH3allMyd Ha
MOJIYYCHUTE PE3yJITATH.

HanpaBena e cpaBHHTENHA XapakTepUCTHKAa Ha METOAWTE, KOSATO IMOKa3Ba MOpsSAbKa Ha
ouakBaHuTe TeopeTHuHH Ipeiiku (T,,,) W TOYHOCTTA MOJIydyeHA NPU HANPABECHUTE M3UHUCIICHHS.

I'pemkara npu W3YHCIICHAATA ce ompenens 1o ¢dopmynara Aprr = |1/

n 2 2 2
n JZ'i:O(mxi +my; + m;;) — M|, kpleTo ce cunTa, e MArHUTHUAT MOMEHT € HOpMAJIH3HPaH, T.€.

M = 1. W3cneapaneTo moka3Ba, 4e Hail-moOpH ca METOIUTE MPIUIATAIIN JOIBIIHUTCITHH IIAKITH 32
JIOYTOYHsIBaHE Ha pe3yaTarute Ha yokaiaHo HuBo (HPK2 m HPK3). C Te3u meronu ce moctura 1o
TOYHOCT OT NOPAABbKA Ha 15 3HaKa cJea A€CCTUYHaTa To4Ka, Mpu 1mo-rojJeMu CTBIIKU (CT’BHKaTa Ha
paBHOMEpHaTa MpesKa, KOsTO Ce U3MOo3Ba ¢ 0003HaueHa ¢ h), 3a pa3nika OT IBHUTE METOH KOUTO
paboTsaT qoOpe pu HaMajsHe Ha CTHIKATa, C KOETO 00ade ce yBeludaBa BPEeMETO 32 U3UHCICHUS
(CT ().

Crnen karto ca OCUTYpEHHM IOAXOJAIIMA YHCICHH METOIH, MOXEM Ja IMPHUCTBIIUM KbM
M3CJICIBAHE HA BIUSHUETO HA TOKA BHPXY CUCTEMATa U MPEICCUsITa.
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Tabéauua 1. Yncnenn pe3yarata npu:
G=90,r=01,a =010 =044, wp = 0.44,t, = 10,4t = 10, A, = 0.45,t = 50.

Meron h=10.1 h=0.01 h = 0.001
Tae | Hei CT(3) | Terr | Acrr CT () | Terr. | Asvs CT(s)
Oitiep [[10°" |7.10°Y  10.06 [[1072 |510°2 |07 10° [6.10% |20
PK2 102 [3.10% (0.1 107" [38.10°% (1.2 10% [38.10° |25
PKA4 10 [22.10° (0.2 107 [24 107 |23 107 [2:3.107%%{43
HPK2 101 13.6.10 0.8 108 |1.8.10 2|6 10712 13.2.107 160
HPK3 107% |25.007% 21 10712 11.1.107%%| 14 10-1% 18.8.10°16(90
AnamedE [[10°1 {1102 [0.1 108 |25.107 |2 10712 [2.2.10 11|45
AnamedK || 1071 |5.10°° 0.7 108 133.10°7 |7 10712 13.3.10 3 (90
my(t) m;(f) my(t)

1.0ﬂ (a) 1.0 (b) 1.0 (C)
05 nn 05 05

Vw 20 30 40 50 R 20 30 40 50
-05 -05 -05
—1.0& -1.0 -1.0

®urypa 1. I'paduka Ha pyHKIMATa M, (t) TIPU CTOWHOCTH HA IAPAMETPHUTE
G=90,r=01a=01w= 044, 0 = 0.44,t, = 10,4t = 10,t = 50
npu amrotTyaa Ha Toka Ag = 0.45 (a), Ay = 1.5 (b), As = 3 (¢).

Ha ®wur. 1 ce naOnromaBa Taka Hape4CHOTO OOpBINAHE HA MarHUTHUSA MoMeHT (a) u (¢),
KBJIETO CJIe]] HAYaJ0TO Ha TOKOBOTO JefCcTBHE MpU t = 5 B cucTeMaTa HacThIBAT KoJieGaHusl, Ciel

kouTo (yHKIHMATa M,(t) MEHH CBOS 3HAK, 3a pasiauka oT (b), KbAETO Cle/ BIMSHHETO Ha TOKa
CTOMHOCTTA Ha QYHKIHATA CE 3aHYJISIBA.

my(t)
"

0.5 0.5
200 30 40 50 0y V20 30 40 50 0 30
-0.5 -05 -05
-1.0 -1.0

-1.0

m; (1)

m;(t)

1.0 1.0 1.0

(@) (b) (©

0.5

50

®urypa 2. I'paduka Ha hyHKIMATA M, () IPU CTOHHOCTH HA TAPAMETPUTE
G=90,r=01a=01w=044,wp = 0.44,t, = 10,4, = 0.45,t = 50
[pH MIPOABIKUTEIHOCT Ha BiusHueTo Ha Toka At = 10 (a), At = 15 (b), At = 20 (¢).

Ha ®wur. 2 ce neMoHCTpHpaT U3MEHEHUTa BbB QYHKIMATA M, (t) Cropesn IbIKAHATA Ha
MHTEpBaJa Ha JICHCTBHUE HA MYyJCOBHUS TOK. TyK ce BIKIA, Y€ MPEIH yIbDKaBaHe Ha JIeHCTBUETO
HACTHIIBa CMsIHA Ha 3HaKa 1o Hampasienueto Z B (a). Ciex toBa B (b) croiiHoctTra Ha m, (t)uma
TEHJCHIUS 1]a ce 3aHysu, a B (C) Ja ce BbPHE KbM HAYaIHOTO CH ChCTOSIHME. BiusHHeTo Ha
napameTbpa t, BbpPXY CUCTEMAara ce u3pas3siBa B TOBA Ja OTMECTBA HASIBO MJIM HAJSICHO TPaUKUTE
Ha MPOCTPaHCTBEHHUTE (DYHKIUH, TOSCT Jja OTJIara Wiii Ja U3TerJisl 0-PaHoO BIMSHUETO Ha TOKA BbB
BpEMETO.

IMpenecusita npeACTaBIsIBA IBIKCHUATA HA MATHUTHHS MOMEHT (BBPXBT Ha BEKTOP C PaanycC
€/IMHKILIA) CIIPSMO PABHUHHUTE B TPOCTPAHCTBOTO MIIH OLIE BHPTEHETO HA MATHUTHHSI MOMEHT OKOJIO
e(heKTHBHOTO MarHWTHO MoJie, Ch3aaaeHo oT Toka (Buzdin A, 2008). [IporpaMHHAT KOMIUIEKC €
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Ch3JIaJICH Taka, 4e Jla MOXKe J]a Ce aHAIn3upa MarHuTHaTa npeuecust. [Ipumep 3a Buzyanu3anus Ha
nperiecusiTa BbB BHA Ha rpaduKy, BH3yalu3Upamid OOpbLIaHE HA MarHUTHHS MOMEHT, ©
npencraBeHa Ha Our.3.

my(my) my(m; mg(my)
1

== Ny D)

10 45 NI o5 10 -10 -05 o-10\ - 05 0
05 -0 0.5
1.0 pes

®urypa 3. MarautHa npenecust Iipid CTOMHOCTH Ha IapaMeTpuTe:
G=90,r=01a=01w=044, wp = 0.44,t, = 10,4t = 10,4, = 0.45,t = 50.

C1)311a;:[eHaTa KOMIIOTbpHA CUMYJalluA JaBa BB3MOKHOCT 3a HO}IpO6HO HU3CJICABAaHC Ha
BIIMAHHUECTO KAaKTO Ha BBHIIHHA TOK, TaKa M Ha BCHUYKHU (I)I/ISI/I‘IHI/I napaMeTpu, KOUTO BJIMAAT Ha
pasriexJaaHaTta CUCTEMaA.

3AKJIIOYEHUE

JI>x03e(h)COHOBUTE KOHTAKTH Ca CpeJl MIMPOKO M3CIEIBAHUTE OOEKTH B CBPBXIPOBOISIIATA
HAHOTEXHOJOTHUS. 3a YHCIEHOTO PEIICHNE € pa3paboTeH IporpaMeH KOMIUIEKC 32 HHTETpHpaHe Ha
cucTeMa OT OOMKHOBEHH J(epeHIMaIH ypaBHEHHS ¢ Ha4aJHU yclloBus. ToH peanusupa peauna
Metonu karo PyHre-KyTta, Anamc u ipyru, 1 MOXe Jia ce U3I10JI3Ba 3a IPOHU3BOJICH OpOi ypaBHEHHUSI.
I'paduuHo ca mpencraBeHHM pe3ynTaTH MOKa3BallM BIMSHUETO Ha IapaMeTpHUTe, MOACIHpPAIIN
BBHIIIHUS TOK BEPXY CHCTEMAaTa U MpelecuaTa Ha MarHUTHUS. MOMEHT B KOHTaKTa. [IpencTaBeHu ca
CTOWHOCTH Ha TapaMeTpuTe, MPH KOUTO ce HabJrogaBa MarHUTHO oOpbiiaHe. ToBa € OCHOBHHAT
HHCTPYMEHT 3a peaju3alys U yIpaBlieHHe Ha KyOuTure (eIMHMIA 3a IaMET) B KBAaHTOBHUTE
KOMITIOTPH.

BJIATIOJAPHOCTMU: Uscnensanero Ha [1. AtanacoBa e ¢punancupano ot EBponeiickus
cpro3 — NextGenerationEU, upe3 HammonanmHws IutaH 3a BB3CTAHOBSBAHE M YCTOMYMBOCT Ha
Penyomuka Bearapus, npoektr JYEKOC BG-RRP-2.004-0001-CO1. Paborata Ha E. /lmeBa e
¢unHaHcupana ot npoekt CI123-OMU-008 na Doux ,,Hayunu uzcnensanus npu I1Y , Ilaucuii
XujaeHIapcku*.
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BRIDGING NATURAL LANGUAGE AND LOGIC PROGRAMMING: AN
ENGLISH TO PROLOG TRANSLATOR
George Pashev, Silvia Gaftandzhieva, Stanka Hadzhikoleva
University of Plovdiv Paisii Hilendarski

Abstract: This paper presents a comprehensive approach to translating natural language
queries into PROLOG queries, enabling effective interaction with knowledge bases implemented in
PROLOG. The system is composed of multiple Python scripts that manage various stages of the
translation and querying process: input processing, query translation, PROLOG interaction, and
answer translation.

Keywords: natural language processing, PROLOG, query translation, logic programming,
knowledge base interaction

1. INTRODUCTION

Research in natural language processing (NLP) and logic programming has explored various
methods for integrating these fields. Notable contributions include the evolution of NLP in relation
to logic programming, highlighting the connection with constraint-based programming and the pros
and cons of using logic in computational language interpretation (Christiansen & Dahl, 2018;
Cristea, 2016). This work builds on these foundations by developing a Natural Language to
PROLOG translator designed to facilitate natural language queries on a knowledge base
implemented in PROLOG.

2. RELATED WORK

The integration of NLP and logic programming has seen several significant developments.
Christiansen and Dahl (2018) discuss the evolution of NLP with tabled and constraint logic
programming, focusing on David Scott Warren's contributions. Cristea explores the advantages and
limitations of using logic for linguistic processes (Cristea, 2016). Denecker and Warren emphasize
that logic programming is about programming in a logic of inductive definitions, rather than in the
Horn clause sublogic of classical logic (Denecker & Warren, 2023). Hess provides a historical
perspective on the use of logic programming in computational linguistics (Hess, 1996). Manshadi
et al. (Manshadi et al., 2013) demonstrate that combining natural language programming with
programming by example allows for more efficient program deduction than using input/output
examples alone (Manshadi et al., 2013).

3. METHODS AND MATERIALS

The system consists of several Python scripts that handle different parts of the translation and
querying process. The main components include input processing, query translation, PROLOG
interaction, and answer translation. The overall workflow involves taking an English query,
translating it into a PROLOG query, executing the query on a PROLOG knowledge base, and
translating the results back into English.

4. RESULTS

Main Script (main.py)
The main script serves as the entry point for the application. It manages user interaction and
coordinates the overall process by invoking functions from other modules.
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import sys from input_processing import process_inputfrom query_translation
import translate_to_prologfrom prolog_interaction import query_prologfrom
answer_translation import translate_to_english
def main():

print("Welcome to the English to PROLOG translator.")

while True:

user_input = input("Enter your query in English (or type 'exit' to quit):

if user_input.lower() == 'exit':
print("Exiting the translator.")
sys.exit(0)

try:
structured_query = process_input(user_input)
prolog query = translate_to_prolog(structured_query)
prolog_result = query_prolog(prolog_query)
english_response = translate_to_english(prolog result,
structured_query["type"])
print(f"Response: {english_response}")
except Exception as e:
print(f"An error occurred: {e}")
if _name__ == "_main__":
main()

Input Processing (input_processing.py)
The process_input function parses the user's natural language query and converts it into a
structured format that can be used to generate a PROLOG query.

import re
def process_input(user_input):
user_input = user_input.lower()
patterns = {
"who_teaches": re.compile(r"who teaches (?P<subject>[\w \.J+)",
re.IGNORECASE),
"who_is_a_student_of": re.compile(r"who is a student of (?P<teacher>[\w
\.]+)", re.IGNORECASE),
"who_is_a_teacher_of": re.compile(r"who is a teacher of (?P<student>[\w
\.]+)", re.IGNORECASE)
}
structured_query = {}

for query_type, pattern in patterns.items():
match = pattern.match(user_input)
if match:
structured_query["type"] = query_type
structured_query.update(match.groupdict())
break
if not structured_query:
raise ValueError("Could not parse the input. Please try a different
query.")
return structured_query

Query Translation (query_translation.py)
The translate_to_prolog function converts the structured query into a PROLOG query string.
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def translate_to_prolog(structured_query):
query_templates = {

"who_teaches": "teaches(Teacher, '{subject}').",
"who_is_a_student_of": "student_of(Student, '{teacher}').",
"who_is_a_teacher_of": "student_of('{student}', Teacher)."

}
query_type = structured_query.get("type")
if query_type not in query_templates:
raise ValueError("Unsupported query type.")
prolog _query = query_templates[query_type].format(**structured_query)
print(prolog_query)
return prolog_query

PROLOG Interaction (prolog_interaction.py)
The query_prolog function sends the PROLOG query to the PROLOG system and retrieves
the results.

from pyswip import Prolog

def query_prolog(prolog_query):
prolog = Prolog()
prolog.consult('knowledge_base.pl')
results = list(prolog.query(prolog_query))
return results

Answer Translation (answer_translation.py)
The translate_to_english function translates the PROLOG query results back into natural
English sentences.

def translate_to_english(prolog_results, query_type):
if not prolog_results:
return "No results found."

response_templates = {
"who_teaches": "The subject is taught by {Teacher}.",
"who_is_a_student_of": "The student is {Student}.",
"who_is_a_teacher_of": "The teacher is {Teacher}."

}

responses = []

template = response_templates.get(query_type)

if not template:
return "Unsupported query type."

for result in prolog_results:
response = template.format(**result)
responses.append(response)

return .join(responses)

5. DISCUSSION

The system's significance lies in its ability to bridge the gap between natural language and
logic programming. This translator allows users who are not familiar with PROLOG or logic
programming to query a knowledge base effectively. The modular design of the system ensures that
each component handles a specific task, enhancing maintainability and scalability.
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6. CONCLUSIONS

The Natural Language to PROLOG translator project demonstrates a significant
advancement in making logic programming accessible to a broader audience. By converting natural
language queries into PROLOG queries and translating the results back into English, this system
provides a user-friendly interface to interact with complex knowledge bases. Future enhancements
can further expand its capabilities, making it an even more powerful tool for knowledge
representation and querying.
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ADVANCES IN QUESTION ANSWERING SYSTEMS IN
COMPUTATIONAL LINGUISTICS
George Pashev, Rumen lliev
University of Plovdiv Paisii Hilendarski

Abstract: The field of computational linguistics has seen significant advancements in
question-answering (QA) systems, which have become integral in various applications such as
search engines, virtual assistants, customer service, education, and healthcare. This paper provides
an overview of the general architecture of QA systems, types of questions they address, the use of
web resources, templates, and knowledge bases, and the implementation of machine learning and
neural networks. A comparative analysis of different QA architectures and technologies is presented,
highlighting recent developments and future trends.

Keywords: question answering, computational linguistics, machine learning, neural
networks, information retrieval, web-based QA, templates, knowledge bases

1. INTRODUCTION

Question Answering (QA) in computational linguistics involves the use of computer systems
to automatically answer questions posed by users in natural language. It is a critical area of artificial
intelligence (Al) aimed at enabling machines to understand and process human language. QA
systems have a wide range of applications including internet search engines, virtual assistants,
customer service systems, education, and medical applications (Totkov, 2015; Petrov, 2018).

The primary goal of QA systems is to provide accurate and useful answers to user queries
ranging from simple fact-based questions to complex context-sensitive inquiries. This paper
explores the architecture, types of questions, the use of web resources like AskMSR, templates, and
knowledge bases, and the role of machine learning and neural networks in enhancing QA systems.

2. METHODS AND MATERIALS

General Architecture of QA Systems
The general architecture of QA systems consists of three main components: question
analysis, information retrieval, and answer generation.

Question Analysis

Question analysis involves understanding and interpreting the user's query, focusing on
identifying the type of question and extracting key information to guide the search process (Manning
et al., 2008).

Information Retrieval

Information retrieval is the process of extracting relevant information from various sources
such as databases, web pages, and documents. This step often involves the use of sophisticated
search algorithms and indexing techniques (Salton & McGill, 1983).

Answer Generation

Answer generation formulates a precise and relevant answer based on the retrieved
information, leveraging natural language processing (NLP) techniques to ensure the response is
coherent and contextually appropriate (Jurafsky & Martin, 2019).
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3. RESULTS

Types of Questions

QA systems handle various types of questions which can be classified based on their nature
and purpose. These include informational, evaluative, causal, definitional, and procedural questions
(Zhang et al., 2020).

Informational Questions
Informational questions seek specific facts or data such as "What is the capital of France?"
These questions require accurate and concise answers (Voorhees & Tice, 2000).

Evaluative Questions

Evaluative questions involve judgment or assessment such as "What are the benefits of
renewable energy?" These require a more nuanced response often supported by evidence and
examples (Totkov, 2015).

Causal Questions

Causal questions explore the reasons or causes behind events or phenomena such as "Why
do leaves change color in autumn?" These questions necessitate an understanding of underlying
principles and mechanisms (Petrov, 2018).

Definitional Questions
Definitional questions seek explanations or descriptions such as "What is quantum computing?"
These require comprehensive and detailed answers (Sowa, 2000).

Procedural Questions

Procedural questions provide instructions or steps for performing tasks such as "How do you
install a new software program?" These require clear and sequential explanations (Brown & Yule,
1983).

4. DISCUSSION

Use of Web Resources and AskMSR

Web resources play a crucial role in QA systems by providing access to a vast amount of
information. AskMSR is an example of a QA system that leverages the web to find answers to user
queries (Brill et al., 2001).

Web-based Information Retrieval

The internet offers a vast repository of text articles, databases, forums, and blogs that QA
systems can utilize. Systems like AskMSR use web scraping and indexing to gather and analyze this
data (Kwok et al., 2001).

AskMSR System

The AskMSR system was developed to utilize the web as a giant database, simplifying the
process of finding answers by increasing the volume of data used for training (Banko & Brill, 2001).
This approach has proven effective in enhancing accuracy and efficiency in QA.

Use of Templates and Knowledge Bases

Templates and knowledge bases are essential for improving the quality of answers provided
by QA systems. They store structured data, facts, rules, and contextual information that enhance
response generation (Fellbaum, 1998).

Role of Knowledge Bases

Knowledge bases like WordNet and Wikipedia provide structured and semantically rich
information that helps QA systems generate accurate and contextually appropriate answers (Miller,
1995).

Use of Ontologies
Ontologies are formal models of knowledge that allow systems to understand and process
semantic information, improving their ability to generate precise answers (Totkov, 2015).
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Machine Learning and Neural Networks in QA
Machine learning (ML) and neural networks (NN) are pivotal in training QA systems to
improve their predictions and responses (Goodfellow et al., 2016).

Machine Learning Techniques
ML techniques such as decision trees, support vector machines, and clustering are used to
classify questions, retrieve information, and generate answers (Mitchell, 1997).

Neural Networks

Neural networks, including deep learning models like transformers, are employed to enhance
the capabilities of QA systems by providing advanced text analysis and answer generation (Vaswani
etal., 2017).

Table 1. Comparative Analysis of QA Architectures

Model Strengths Weaknesses
Decision Tree Effective for simple Struggle with complex queries
Models structured data
Extraction- Excel in handling large Require sophisticated algorithms for
Transformation volumes of data accurate extraction and transformation
ML and Neural Highly effective for complex | Require extensive training data and
Networks context-sensitive queries computational resources

5. CONCLUSIONS

QA systems are crucial for providing accurate and efficient access to information across
various applications. The integration of advanced machine learning and neural network techniques
has significantly enhanced the capabilities of these systems. Future developments are expected to
further improve their accuracy and usability, making them indispensable tools in the digital age.
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MICROBIAL GROWTH KINETICS OF LACTICASEIBACILLUS
PARACASEI AS10
Sergey Sergeev
Technological Faculty, University of Food Technologies — Plovdiv

Abstract: A comparative study was conducted on the growth rate of lactic acid bacteria
involved in starter cultures for the production of fermented dairy products. On the basis of the data
obtained concerning the rate of development, it is possible to predict its development as a
monoculture or as participating in a symbiotic relationship. To achieve the set objective, cultivation
was carried out in a bioreactor for 24 hours. Data on the rate of development in the different phases,
represented by the acid formation curve for the studied strain Lacticaseibacillus paracasei AS10,
were recorded. The conclusions drawn allow the correct and predictable use of the investigated lactic
acid bacteria strain in starter cultures for the production of fermented dairy products.

Keywords: mathematical modeling, kinetics, maximum specific growth rate, maximum
specific acid generation rate, bioreactor with mechanical agitation, starter cultures

1. INTRODUCTION

Lacticaseibacillus belongs to the largest group of lactic acid bacteria and includes various
facultatively anaerobic, Gram-positive rod-shaped bacterial species. Apart from the genus
Bifidobacterium, Lacticaseibacillus (known by its old name Lactobacillus) is the most widely used
genus in the production of probiotic foods, especially in fermented dairy products (probiotic milk,
yoghurt, bio-sour milk, kefir, cheese). Recently, different strains of Lacticaseibacillus have been
developed and applied in fermentations of soy milk, fruits and vegetables, vegetable juices, meat,
bread (Pinto, 2020, Nguyen, 2019).

Lacticaseibacillus paracasei is a member of the potentially probiotic bacteria associated with
the Lacticaseibacillus casei group (L. casei and L. rhamnosus) (Huang, 2018). Lacticaseibacillus
paracasei is a Gram-positive bacteria commonly used in probiotic and dairy fermentation and has
been found in the human intestinal tract and mouth (Hill, 2018, Ju, 2009). L. paracasei are present
in the animals gut (Ahmed, 2019, Xu, 2019) and are identified from many fermented foods
(Sornsenee, 2021, Liu, 2020). They are widely used in starter cultures for dairy products, often to
improve the taste and texture. of products, and for their health-related benefits (Huang, 2018, Hill,
2018). Scientists have isolated potential probiotic L. paracasei cells from kefir grains and applied
them to the production of feta cheese (Mantzourani, 2018). Despite research, knowledge of
Lacticaseibacillus paracasei on development, growth rate and potential products that can be
produced using it remains insufficient.

To study fermentation processes in depth, it is necessary to know the kinetics of the process.
The growth kinetics of the microbial population is a key function to determine the rate of
development. Its study in lactic acid organisms is performed during or after the fermentation
processes of the given bacteria. The main method to determine the kinetics during cultivation is
mathematical modelling. Basically, different functions, systems are used to give a clear picture of
the observed dependencies in a system (Kostov, 2015). Structural and non-structural models are
basically used to model kinetics (Bouguettoucha, 2011). Structural models consider basic cellular
structures, their composition and function and are characterized by an accurate description of
fermentation processes, but are also temporarily very complex and require specialized
computational software and a lengthy computational process.

In non-structural models, only the total concentration of cells or product is considered. These
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models do not include cell physiology, but they also accurately describe the lactic acid fermentation
process (Kostov, 2015, Bouguettoucha, 2011).

According to current views of a mathematical modeling in determining the kinetics of a
process, there are the following requirements for the microorganism under study: 1. To be at the
population level; 2. To contain a minimum number of experimentally determined constants and
parameters, which should be biologically meaningful; 3. Reflect all important processes of a given
fermentation and their relationships; 4. To make it possible to determine the way to improve,
regulate, control and scale up the process (Kostov, 2015).

Since the main observed quantity is the variation of the biomass concentration of cultured
lactic acid bacteria then logistic models that contain a clear biological sense are used to model the
kinetics (Kostov, 2015, Bouguettoucha, 2011).

In order to understand the kinetics of microbial growth of lactic acid microorganisms, the
lactic acid strain Lacticaseibacillus paracasei AS10 was investigated in this study. Appropriate
mathematical equations and models were selected for proper determination of their growth rates.

2. METHODS AND MATERIALS

2.1. Microorganisms

A selected strain of lactic acid bacteria Lacticaseibacillus paracasei AS10 was used in this
work. It was provided from the collection of the Department of Milk and Dairy Products Technology
at UFT- Plovdiv.

2.2. Nutrient environments

2.2.1. M17-agar (Biokar)

Composition- (g/dm3): tryptone — 2.50; meat peptone — 2.50; soybean meal peptone — 5.00;
yeast extract — 2.50; meat extract — 5.00; lactose - 5.00; sodium glycerol phosphate - 19.00; MgSQO4
- 0.25; ascorbic acid - 0.50; agar-agar - 15. pH of the medium- 7.1 + 0.2. Sterilization for 15 min at
121°C.

2.2.2. Fermentation medium:
10 % reconstituted dry milk, sterilised at 121 °C for 15 min.

2.3. Determination of the number of active viable cells.
The number of viable cells was determined by the tenfold dilution method according to BDS
I1SO 7889:2005.

2.4. Determination of titratable acidity
Titratable acidity was determined according to the requirements of BDS 1111:1980.

2.5. Cultivation of the studied strains
The cultivation of the studied strain was conducted in a bioreactor with mechanical agitation
and a working volume of 1.5 dm? in 10% sterile reconstituted milk at a temperature of 37 = 1 °C.

2.6. Modelling growth kinetics

To model the kinetics of the process was used the classical logistic curve model
(Bouguettoucha, 2011, Barragan, 2020). The logistic curve model was again used to model the
kinetics of acid formation. The logistic models were solved numerically using the 4th order Runge-
Kutta method, the identification of the parameters of models was done using the Solver function in
Excel, by minimizing the square of the difference between the experimental data and those obtained
from the corresponding model (Choi, 2014).
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Where: pumax is the maximum specific growth rate h; X,, and Xpm are the current and final
biomass concentration in dimensionless form, respectively; biomass, lactic acid amount, final
biomass concentration and lactic acid concentration in dimensionless form; gm is the maximum
specific acid formation rate constant, h't; P and P, are the current and maximum titratable acidity,
°T.

3. RESULTS

The multiplication ability of a strain of Lacticaseibacillus paracasei AS10 was investigated
by cultivating it in a laboratory bioreactor with mechanical agitation of reconstituted dry milk
medium at 37°C, without pH adjustment until milk coagulation. The dynamics of the biomass
change was monitored and the results of these studies are shown in Fig. 1.
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Figure 1. Dynamics of biomass change for Lacticaseibacillus. paracasei AS10 strain
cultivated in a laboratory bioreactor with mechanical agitation at 37°C.
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Figure 2. Comparison of experimental cell titer data with those from the logistic curve
model for Lacticaseibacillus paracasei strain AS10 cultivated in a laboratory bioreactor with
mechanical agitation at 37°C.

Growth and reproduction kinetics were determined, using the classical logistic curve model
accounting for the influence of increasing biomass concentration on the maximum specific growth
rate. After an identification procedure, the main kinetic parameters of the model were determined
and are presented in Table 1.

Table 1. Kinetic parameters in the logistic curve model.

Model of the logistic curve

Lmax, h7! Xy, cfu/ecm? B,cfu/ cm’.h
L.paracasei AS10 0,088 11,22 0,0079
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To confirm the correctness of the models used, a comparison was made of the cell titer data
obtained from the models and those from the experiment. The results obtained from this comparison
are shown in Fig. 2.

The acid-forming ability of Lacticaseibacillus paracasei AS10 cultivated in the laboratory
bioreactor was also determined. The dynamics of titratable acidity variation is presented in Fig. 3.
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Figure 3. Dynamics of titratable acidity change for Lacticaseibacillus paracasei AS10
strain cultivated in a laboratory bioreactor with mechanical agitation at 37°C.

To confirm the claim that the experimental data matched those of the logistic curve model, a
comparison of the experimental results for titratable acidity and those of the model was made and
shown in Fig. 4.
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Figure 4. Comparison of experimental titratable acidity data with those from the logistic
curve model for Lacticaseibacillus paracasei AS10 cultivated in a laboratory bioreactor with
mechanical agitation at 37°.

4. DISCUSSION

From the data presented in Figure 1, it can be seen that Lacticaseibacillus paracasei AS10
possesses an adaptation phase of about 3h, after which the culture enters the exponential
multiplication and development phase, which lasts until the 24th hour of the process, reaching a
maximum biomass concentration of 5,5%10° cfu/cm?.

The logistic curve model incorporates the intra-population competition coefficient (3), which
indicates the number of cells that die when competing for substrate.

From Table 1, it can be seen that Lacticaseibacillus paracasei AS10 possesses a low value
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of B parameter, 0.0079 cfu/ cm®.h, indicating that milk appears to be a suitable medium for the
growth of the strain and that the competition between the cells of the culture does not have a negative
impact related to their death.

From the results presented in Figure 2, it can be seen that the chosen model agrees very well
with the experimental data and can be used to calculate the amount of biomass for any time of the
cultivation time range.

The data presented in Figure 3 shows that the dynamics of titratable acidity change of
Lacticaseibacillus paracasei AS10 follows the course of the growth curve. Up to the 3rd hour (lag
phase), a slight change in the acidity of the medium is observed, after which a continuous increase
in titratable acidity starts until the end of the process, where it reaches 65 °T. Mathematical modeling
of the kinetics of acid formation was performed and a high maximum rate constant of acid formation
was found. For this strain, gmax is 0.198 h!, and a maximum theoretical terminal acidity Pm of 69°
T. This value is close to that found experimentally, indicating that the model accurately describes
the experimental results.

From the results presented in Figure 4, it can be seen that the selected model describes the
experimental titratable acidity data very well and can be used to predict the acid formation process
for the cultivation period.

Sharma and Mishra (2014) made similar experiment, using the Gompertz and logistic curve
models. They observed a strain of Lactobacillus plantarum NCDC 414 during fermentation of
vegetable juices and confirmed that the logistic curve model is better than Gompertz model for lactic
acid bacterias. Lejeune, Callewaert, Crabbe, and De Vuyst (1998) reported that the cell
concentration depends on the amount of nutrients consumed and the lactic acid produced (and
consequently the pH). For these reasons the logistic model, or similar forms of it, have been widely
used to model the growth of lactic acid bacterias (Mercier, Yerushalmi, Rouleau, & Dochain, 1992).

5. CONCLUSIONS

The investigated strain Lacticaseibacillus casei ssp. paracasei AS10 possesses interesting,
valuable and highly beneficial technological characteristics that make it suitable for use in starter
cultures for the production of fermented dairy products. The study of the kinetics of its development
provides the necessary scientific information to formulate guidelines to producers related to its
practical application.
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ASSESSMENT: APPLICATION OF CHATGPT AND GEMINI IN
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Abstract: The present study examines the application of artificial intelligences ChatGPT and
Gemini for automated question generation and assessment in the educational process. The aim is to
evaluate the effectiveness of these Al models in creating relevant and diverse questions, as well as
providing objective assessments and feedback. The methodology includes the selection of academic
subjects, the creation of control and experimental groups, and the integration of Al models into
educational platforms. The question generation system uses analysis of educational materials and
creates questionnaires that cover different levels of complexity. Automated assessment ensures
objectivity and consistency in providing grades and feedback. The study also involves collecting
and analyzing data on student performance and engagement, as well as feedback from teachers and
students regarding the quality and effectiveness of the generated questions and assessments.

Keywords: automated question generation, Al models, educational process, objective
assessments, student engagement

1. INTRODUCTION

In the era of digital transformation, educational institutions are increasingly challenged to
adopt and integrate new technologies that not only enhance the learning process but also improve
efficiency and engagement. Among these technologies, artificial intelligence (Al) has emerged as a
transformative tool, particularly in the domains of automated question generation and assessment.

This study examines the application of two advanced Al models, ChatGPT and Gemini,
which were selected for their proven capabilities in natural language processing and sophisticated
text generation. These models have been extensively studied for their ability to analyze educational
materials and create diverse, relevant, and pedagogically sound questions (Ivanov “& Rachovski,
2024).

By integrating ChatGPT and Gemini into educational platforms, the potential for
personalized learning increases significantly. For instance, these models can generate tailored
questionnaires that address varying levels of difficulty and are specifically designed to meet the
individual learning needs of students (Ivanov & Rachovski, 2023). Such approaches have been
shown to foster greater student engagement and provide educators with tools for more efficient
curriculum delivery.

2. COMPARISON OF CHATGPT AND GEMINI IN GENERAING QUESTIONS
OF VARYING DIFFICULTY FROM A GIVEN TEXT
In the study of applying Al models for question generation in the educational process,
ChatGPT and Gemini exhibit distinct approaches and outcomes across varying levels of question
difficulty. This comparison evaluates their performance using a standardized methodology, ensuring
objective and measurable results.
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Table 1. Generating easy questions

ChatGPT

Gemini

Approach

ChatGPT employs a keyword analysis
strategy and focuses on extracting
main concepts from the text. This
approach allows the model to generate
questions that assess basic knowledge
and understanding of the material.

Gemini focuses on identifying the main
themes and factual details from the text.
This approach enables the model to generate
questions that test elementary
understanding and factual recall.

Example
question

What is the main challenge facing
educational institutions in the era of
digital transformation?

What is ChatGPT?

Evaluation

Questions generated by ChatGPT at
this  level are clear and
straightforward. Educators found
them  effective for  assessing
foundational knowledge and ensuring
students understand the core material.

The easy questions generated by Gemini are
specific and concise, primarily aimed at
testing students’ ability to recall basic facts.
Educators highlighted their effectiveness in
assessing  straightforward  knowledge
without requiring deeper analysis.

Table 2. Gene

rating medium-difficulty questions

ChatGPT

Gemini

Approach

ChatGPT  analyzes  connections
between different concepts and
expressions within the text. This
allows the model to create questions
that require deeper comprehension
and critical thinking.

Gemini extracts interrelationships and
contextual details from the text. This allows
the model to generate questions that require
reasoning, connecting ideas, and deeper
understanding.

Example
question

How can Al models like ChatGPT and
Gemini contribute to personalized
learning?

What are the differences between ChatGPT
and Gemini in question generation?

Evaluation

Medium difficulty questions
generated by ChatGPT were noted for
their well-structured formulation.
These questions encouraged students
to engage in reflective thinking and
connect ideas within the text.

Medium difficulty questions generated by
Gemini were recognized for their analytical
depth. These questions effectively
encouraged students to connect concepts
and reason through the relationships
presented in the text.

Table 3. Gene

rating difficult questions

ChatGPT

Gemini

Approach

ChatGPT creates questions that require
analysis and synthesis of information.
These questions often involve applying
knowledge to new contexts or
addressing complex scenarios.

Gemini generates questions that require
the integration of various aspects of the
text. These questions often demand critical
evaluation and synthesis of information.

Example
question

What are the potential challenges and
limitations of integrating AI models for
assessment in the educational process?

How can the effectiveness and objectivity
of Al models in automated assessment be
measured?

Evaluation

Difficult questions generated by
ChatGPT were challenging yet
appropriate for advanced students.
These questions tested higher-order
cognitive skills, such as critical
analysis and problem-solving.

Difficult questions generated by Gemini
were described as highly detailed and
challenging. These questions tested
advanced cognitive skills, such as critical
thinking and the ability to evaluate
complex scenarios.
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3. INTEGRATION OF Al MODELS INTO LEARNING PLATFORMS:
APPLICATION WITH INTEGRATED CHATGPT API
The implementation of artificial intelligence (Al) models like ChatGPT in learning platforms
offers significant advantages for modernizing the educational process. The system's main
characteristics we developed are automated question generation using ChatGPT API and automated
assessment.

Question Generation

The application analyzes educational materials and generates questions that cover various
aspects and levels of complexity of the topic. The system allows educators to input textual material,
from which ChatGPT generates questions. These questions range from basic ones, testing
foundational knowledge, to complex ones, requiring critical thinking and understanding of the
subject matter (Adeshola & Adepoju, 2023).

AIED Role: student

Procedural Programming 2024
1. What does procedural programming emphasize on?
(O 1. The importance of data structures
2. The sequence of actions 1o perform

() 3. The concept of object classes

2. Which of the following is a ch istic of proced
programming?
1. Inheritance and polymorphism

(O 2. Local variables and modular structure

(O 3. Encapsulation and message passing

3. What is the focus of procedural programming?
(O 1. Object models
O 2. Procedures and routines

3. Relationships between classes

4. Which language is known for its procedural programming

Figure 1

As shown in the screenshot in Figure 1, students are answering questions on procedural
programming (Lo, 2023). The questions are diverse and cover various aspects of the topic, ensuring
a comprehensive assessment of the students' knowledge.

Automated Assessment

Al models provide automated assessment of student responses, ensuring objectivity and
consistency (Grassini, 2023). The assessment system uses predefined criteria and algorithms to
fairly evaluate each answer. This eliminates subjective errors and biases that can occur with manual
grading.

As shown in Figures 2 and 3, the question generation interface allows the instructor to specify
the category and difficulty level. After the questions are generated, the system provides an option
for the instructor to review and make corrections before the questions are saved and used in tests.

Interface and System Operation

The interface is designed to be user-friendly, enabling educators to efficiently generate and
customize questions. Instructors can navigate through different categories and difficulty levels,
ensuring the generated questions align with the learning objectives and curriculum requirements.
This flexibility allows for the creation of tailored assessments that meet the specific needs of
students. The review process ensures the quality and relevance of the questions, maintaining high
standards in the educational content provided.
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Category Text for question generation
00P programming. Procedural programming generally describes programs through a

group of reusable pieces of code (procedures) that define input and output

01®:203040 s parameters. Procedural programs are a collection of procedures that call each
other. p
Generate Questions
¥ Question 1: What does object oriented programming mean? ¥ Question 2: What s the successor of (structural)
+ 1. Describes programs through a group of reusable code parts + 1, Object-oriented programming - Correct answer
+ 2. Describes programs through objects that contain data and methods - Correct answer 2. Functional programming
« 3. Describes programs through sequential execution of instructions + 3. Declarative programming

Figure 2

e Test Categories

(@ Generate Questions

@ Create Test

©®© Review Tests

Figure 3

Categories

Procedural programming Category name*
New Category

Basics of programming

Add Category
oopP

Figure 4

Which of the following is an example of a procedural programming language?

Questions: 10 of 13

Which of the following concepts is least related to procedural programming?

Name of the test
Procedural Programming 2024

What does procedural programming describe?

What is a global variable in the context of procedural programming?

Chaose category
Procedural programming

How does pracedural programming manage code that needs to be executed repeatedly?

Which of the following statements about functions in procedural programming is true?

|8 8 8 00 S

Which of the following about p iing is true?
-
Figure 5

The learning platform provides an easy-to-use interface that facilitates both educators and
students. Figures 4 and 5 show the interface for managing categories and creating tests. Educators
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can create new question categories, generate questions based on a specified category and difficulty
level, and compile and review tests before their publication.

4. COMPARISON AND ANALYSIS

When comparing the results of ChatGPT and Gemini, some interesting differences in their
approach and question formulation can be observed (Rahman & Watanobe, 2023).

ChatGPT generates questions that cover basic concepts. The questions are structured in a
way that tests students' background knowledge and understanding of advantages. The formulations
are clear and direct, making the questions easy to understand and answer.

Example question: "What is object-oriented programming (OOP)?" with the answer "A
paradigm in computer programming where a software system is modeled as a set of objects that
interact with each other."

Gemini also generates answers aimed at the fundamental concepts of OOP but uses a different
approach. Gemini's answers are formulated in a way that requires a deeper understanding and
analysis of the information. They are more focused on testing students' conceptual understanding
and critical thinking (Elbanna, Armstrong, 2024).

Both models, ChatGPT and Gemini, demonstrate high capabilities in generating questions of
varying difficulty. However, ChatGPT shows greater flexibility and adaptability in creating
questions at different levels of complexity, while Gemini excels in specificity and clarity when
formulating factual questions (Lee et al., 2023). In combination, these Al models can significantly
enhance the educational process by creating diverse and relevant questions that stimulate both basic
knowledge and critical thinking in students.

5. CONCLUSIONS

The present study demonstrates the significant potential of integrating Al models like
ChatGPT and Gemini into the educational process (Imran & Almusharraf, 2024). The introduced Al
models have proven their effectiveness in automated question generation and objective assessment,
leading to improved student performance and engagement.

The results show that students using the application with the integrated ChatGPT API noted
a noticeable increase in their academic performance and higher engagement in the learning process.
The questions generated by ChatGPT were relevant and diverse, helping students better prepare for
exams and tests (Ghimire, Prather, and Edwards, 2024). Automated assessment provided fair and
objective evaluations, motivating students to actively participate in the learning process.

Feedback from educators was also extremely positive. They noted the high quality of the
generated questions and the significant facilitation of their work (Porayska-Pomsta, 2024).
Educators shared that the application allows them to focus on more personalized teaching and
support for students.

The integration of Al models into educational platforms offers new opportunities for
modernizing education. Through automated question generation and objective assessment, Al
models ease the workload of educators and enhance the quality of education.
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KomyHnkaTuBHOCTTa KaTto ()yHKIMS M ChIbp)KaHHE B XYJOKECTBEHHs 00pa3 € He caMo
NICXOJIOTHYECKa, HO M €CTeTHYECKa HOpPMa IO CBOS XapakTep. AKO KaBajJeTHAaTa XHBOIHUC TIpe3
Penecanca e HocuTen Ha BHUTAJTHOCT M €CTETHKA, KOSTO , AyOnmpa“ peaqHHs CBST B PeaHOTO
(U3MYECKO IPOCTPAHCTBO, TO CBHBPEMEHHOTO M3KYCTBO IIPOSIBSIBa IOBHMIIEH M IEJICHACOYEH
HHTEpeC KbM CETHBHOCTTAa Ha TBOpOaTa, KOATO Ce 3aCHJIBAa OT M3IOJI3BAHETO HA HOBH MaTEpHaH,
kouto TpaHchopmupar MHPOpPMALMATA M MOPAXKIAT BH3MOXKHOCT 332 CETHBHA M €CTETHYECKa
MIPOBOKALINS Y 3PUTEIA.

I'enepannara mpomsiHa B M3KYCTBOTO Ha XX BEK €, 4e TO HaIycka My3ed, 3a Aa oOIyBa
IpsIKO ¢ Xopara u o0mecTBoTo. ChBPEMEHHOTO M3KYCTBO MMa 3a IeJl Ja oOlIyBa IO pa3inieH
Ha4YMH, KOETO OT CBOS CTPaHa BOJY U 10 Ie(PUHUPAHETO HA PABIUYHU KOMYHUKAYUOHHU MOOETU, 38
KOHTO L€ CTaHE BBIPOC U II[€ pasriieiaMe B Ta3U CTaTusl.

Enun ot Hali-sipkuTe NpUMeEpH 32 TBPCEHE HA HOBH KOMYHUKAI[MOHHH KaHAHU € 110I apThT,
KOHTO ce mosiBsiBa Ha XxygaoxxecTBeHarta cueHa B CAILl u Anrnus npe3 50-te u 60-Te roguHu Ha
MuHanus Bek. [lomapThT ce mosBsBa BBPXY Pa3pymIEHOTO OT abCTpaKTHAaTa XMBOMNC ITOJIe Ha
MOJIEPHOTO M3KYCTBO M KaTO aJTepHATHBA 32 BH3CTAHOBABAHE HAa KOMYHHMKAIIMOHHHUS TPOILEC C
myOnukara. BaneHTuH AHrenoB mocodsa B ,, M3KycTBO M KOMyHHKaTHBHOCT : ,, Toil noiixe kato
n3pa3 Ha pa304dapoBaHHE OT CYOCKTHBHCTHYHHTE KPAaWHOCTH Ha TamIM3Ma W JKUBOIMHKCTA Ha
JIefiCTBHETO, KaTo MPOTECT CPEIly MPEeBphIIaHEeTO Ha TBOpOaTa B HepazOupaeM OT MacaTa 3HaK HIIH
CHMBOJI Ha HSKAaKBO AyLIEBHO cheTostHUE” (AHrenos, 1972, p. 119). Ot apyra cTpaHa U3MOI3BaHKH
NPEAMETH OT OWTA, KOMYHUKAYUAMA KAMO @QYHKYUs HA U3KYCME0MO OTBEXKIa 3pUTENsS KbM
TPUBUAITHOTO OHWTHE, KOETO IIOCTaBsl IOJ| BBIIPOC ONPEJCIICHH E€CTETUUYECKH U XYHI0)KECTBEHH
CBhABPXKAHUSA HAa CHbBPEMEHHOTO W3KYCTBO. JlopM caMMTe XYJOXHMUIM Ha IOMapTa TOBOPAT 3a
AQHTUXYJOXECTBEHOCT M AaHTHM3KYCTBO. A Te3M MNpHU3HAHUA C€ JAbDKAaT Hal-uecTo Ha
00CTOSITEJICTBOTO, Ye aBaHrapAbT UCKa OE3yCIOBHO Ja CKbCa C TPAIULUATA U Ja IPEICTaBU HELIo
HOBO, 3a KO€TO IyOsmKkata He € roToBa. To3W (paKT HEMHHYEMO BOAU 10 HPeKbCeaHe Hd
08yCcmpanHama KOMyHuKayus v 10 paspue MEXLy TBOpPEI U ITyOnnka.

B cpenara na XX Bek Ha Xy10’)KECTBEHATa CIIEHA Ce MOsABsIBa rpynara Ha ,,HoBute peanuctu
(c xos1TO ce cBBp3Ba U MMETO Ha KpHcTo), KOUTO ce pa3andaBaT OT MONApTa B OTHOIIEHHETO CH KbM
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cBera. HoBuTe peamucTy MpsSKO aHTaXuUpaT W3KYyCTBOTO CH ChC CHBPEMEHHOTO OOIIECTBO KaTo
3aMo4BaT @ M3IO0I3BAT HMHIYCTPHAIHM M OWTOBM OTHaAbIM. BeoHBX NpeBbpHAIN ce B
XYZOKECTBEH MaTepHall, Te CE NMPEBPBINAT B OTPAKCHUE HA HOBHSA COLHUaleH (DEHOMEH, a IMEHHO
JaBHHOOOPA3HOTO HapacTBaHE Ha Bemurte. BepmaocT HoBuTe peamicTi oTBEXIAT 3pUTENST KbM
€/IHO HOBO HEJIOTMYHO MHCJeHe. B cratusaTa ,, Cient emaTtaxa U peAn MHTETPausATa ¢ myOnukara:
TBOpuecTBOTO HAa Kpucto (SIBames) u JKan -Knox no xpas na 1960-te ronunu®™ AnHren AHrenos
KasBa: ,, PazHooOpasuero ot opmu, u3nonzBanu ot HoBure peanucty, UM OTKpUBA U HOB IOCTBIT
JI0 OTHOIICHHETO M3KYCTBO- JAEHCTBUTENHOCT. VMHaycTpuamHute u OMTOBHTE NMPEIMETH W OIIe
MOBeYEe OTMAJbINUTE, OOSBSBAHM 32 W3KYCTBO, LEJSAT Ja CE CHW)KM BHCOKOTO M MATETHYHOTO
pa3OupaHe 3a W3KYyCTBOTO M 7€ C€ JAErepoM3Hupa JMYHOCTTa Ha TBOpELd, HPOSBSBAILIO CE B
JecyOeKTUBHpAHETO Ha (hopMmara u JerepcoHaTM3upaneTo Ha u3pasa’ (Aurenos, 2007, p. 5).

CrnenBaiiku aBaHrapJHOTO HacieAcTBO oT 20-Te TOAWHH, B TBOpUecTBOTO Ha Kpmcto
CBIIECTBYBAT ABE OCHOBHH HAINIPABICHUS — HCEAAHUETNO HA XYOOUCHUKA Od NPOMEHU pa3OUpanemo
3a UBKYCMS0 U 0a NPedoCmasu Ha 3pUMest 8b3MOACHOCH 0 NOCMAGS 2PAHUYU U Od onpedens cam
CMUCHIIA HA NOHATNUEMO ,, U3KYCMEO ".

3a M3KyCTBOTO KaTO KyJNTYPHO SIBICHHE B €JHO OOIIECTBO € OT ChHIIECTBEHO 3HAUCHHE
Ka4eCTBOTO Ha KOMYHHUKAIMATa C MyOJMKHUTE U ayAUTOpUUTE. B TO3M KOHTEKCT yCJIOBHO OMXMe
neuHUpan 0ga meopuecku nepuooa 6 uskycmeomo na Kpucmo, xoumo ce pasiuyasam 6
meHOeHyuume Ha KOMYHUKAYUS U Mbpcene HA KOMYHUKAYUOHHU KAHATU 34 83aumoolelicmue ¢
nyoauxama. Cvujecmeenama pasiuka mexcoy mesu meHOeHyuu e HAIuyuemo Uiy auncama Ha
uHmezpayus.

IIpe3s panHua TtBOpuecku mnepuon Ha Kpucto, g0 Havamoto Ha 70-Te TOAWMHH, B
KOMyHHKaIuaTa ¢ TyOnukata HaOmofaBaMe TEHACHLMS Ha U30AUPAHOCH, 3aIllaxa W
JIECTPYKTHBU3bM, KOSITO Ha ITO-KBCEH €Tall IPEMHUHABA B COYUALEeH UHMeZpUmen.

Ta3u TeHnmeHIWs € SICHO MogYepTaHa B ,,Showcases” omie mpe3 1963 r. 3a To3m mpoekT
KpucTo KymmyBa Maiky CTHKJICHH BUTPHHH M alITEYKH OT OMTHA3apy W MPOMEHS TSAXHaTa (QYyHKIIHS
1o abcypAeH HauyMH KaTo MOKpHBa BBTPELIHATAa CTPpaHa Ha CTBHKJIATA C IUIaT WK xapTus. Te3n
BUTPUHM OMXME MOIJIM Jla TH KBadu(uIMpaMe M KaTO CBOEOOpasHM CKYJINTYpH, HO Bede C
NPOMEHEHa XapaKTepHCTHKA, KOSITO HE Kacae BhHIIHATA ()OpMa, a BHTPEIIHOTO CHCTOSHUE - Ha
TOBa, KOETO C€ CiIy4Ba BBIpe B TiX. HaOmromaBame €IHO CBCTOSHHE Ha OUCHMAHUUA U
U307IUPAHOCH, THI KaTO OOBHMBKATa Beue HE 00rphlla 00eKTa, a € HacOYeHa HaBbTpe B Hero. Topa
nskpuBsiBane Kpucro mojgueprasa, KaTo NOCTaBsl CBETEIM KPYIIKH B HIKOU OT TSX.

Ipe3 1968 r . na m3noxenuero Jokymenra IV B Kacen e npencraBen npoektsT ,,Package”,
KOWTO € ¢ BUcOunHa 85 M. BebIHOCT TOBA € HalyBaeM MMIIMHIBP O€3 CKeJeT, KOMTO € HarpaBeH OT
CHUHTETHYHa MaTepusi. banoHbT e n3aurHat B 6apokoBaTa IpajiHa, B U3KYCTBEH MApKOB IEi3aX OT
XVIII Bek. TpynHO OMXMe HAIpaBUIIK BPb3Ka MEKAY OaJloHa U IIPOCTPAHCTBOTO, B KOETO CE M3/UTA,
3aII0TO I0-CKOPO HEsATa HU HaBsBa HsSKakBa aOCypJHOCT. BB3AymIHMAT makeT HU BHYyIIaBa
3ameopeHocm u 3annaxa, 3al0TO BCEKU MOMEHT MOXe Ja pyxHe. ToBa 4yBCTBO ce NOJCHUIIBA U OT
Marepuaiia, KOWTO € IUTBTeH M Helpo3padeH, 3a pas3iMKa OT IM0-KbCHUTE MY IPOEKTH, B KOHTO
3aI1mo4Ba Jja M3M0I3Ba MIPO3pavHa MaTepHs, IPUIABANKHI Ha O0EKTHTE CIOPPEATMCTHICH U 3aTabUeH
nen3ax.

[locrenenHo onaxogkama XKaTo XyIOOXeCcTBeHa ¢opma TpecTtaBa Ja ObIE IIEHTHD B
TBOpuecTBO Ha KpuCTO. YTONMMYHHUAT KecT Ja Objie ONakoBaH MAaTEPHATHUSAT CBST Be4e HE €
aKTyaJleH, 3aI[0TO KypChT € CMCHEH KbM UHMe2payusl Ha Xy00xcecmeeHuss 00eKm ¢ npupooHama
cpeoa. Y myx e Heobxooumo 0a ombenelicum, 4e KOMYHUKayusama ¢ nyoauxama cvbuwo denexcu
NPOMAHA 6 Kypca.

[TepBuAT TakeB mpoekT e ,,Valley Curtain” (1970-1972), xoiito Beye HE NPOBOKHpa, a
00eMHSABA 3PUTEIIUTE B €IHO OOIIHOCTHO NpexuBsiBane. B 3aseca nao donunama u Onaxosarusm
Opsiz € TIOCTUTHATO ChIVIACHE MEX/1y YOBEKa M MpUpoJIaTa U TyK 3a0els3BamMe KOJIKO JuaMeTpaiHa
€ TpoMsiHaTa Mexay Bwsoywnus naxem 6 Kacen w 3aseca nHad ooiunama, KOSTO OCBEH TOBa
IpeAsara ¥ HO eCTETHYECKO MTPEKMBSBAHE.

Komynuxayuonnume modenu B n3KkycTBoTo Ha KpHcTo ca auaMeTparHO MPOTHBOIIOJIOKHH,
MHOTOIIIIACTOBH M IIPOCTPAHCTBEHH U CE M3PA3sIBAT B HAKOJIKO HAIIPABICHHS:

- Tpancopmupane na kamecopusma ,,nyoauxa”. Tonemusr npuHoc Ha Kpucro B
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CBHBPEMEHHOTO HM3KYCTBO € TpaHc(opmanmsita Ha KaTeropusira IyOnwka, ThH KaTo
JUCTaHLMITA MEX Ty TBOpOaTa 1 myOnuKara € 3anudeHa. Ha mpakTuka Ta3u KaTeropus
M34e3Ba.

- Omxevpnanemo Ha 6eUHOCMMA KAMO YEHHOCH @ U3KYCIMGEOmMO WU KPaTKOTO BpeME Ha
CBIIECTBYBaHE Ha NMpoekTuTe Ha KpucTo mopaxnia pasnuueH nebaT B Ch3HAHUETO HA
3putens. Cp3maBa ce epeKT Ha ,,eKCKIY3MBHOCT® U ,,CIEHIHOCT, KOCTO MPOBOKHpA
BpPEMETO 3a peakiys Ha MyOJMKaTa M sl TOATHKBA KBbM He3a0a6HA KOMYHUKAYUSL C
XyZAO)KecTBeHaTa TBopOa.

- XynoxecTBeHata TBopOa ce TIpojaBa Mpead OmE Ja € Cbh3JaJcHa T.e.
KOMYHUKAYUOHHUAIM npoyec npedwiecmea peanuzayusma na meopbama. Ponara Ha
OpHTHHANIA € 3aMECTEH OT IPEIBAPUTEIHN PUCYHKH, KOJIAXXH U JAOKYMEHTalHUs, KOUTO
Kpucro cp3naBa (1 nmposjasa) U Te ca yacT oT o0pasa U aypaTa Ha camaTa TBopOa.

- Humeepayusma u npocmpancmeenama KOMYyHukayusi Ha TBOpOara ¢ mpHupojara,
CBETJIMHATa M MaTepusTa JaBa e€JHa HOBa (OPMYJIHMPOBKAa Ha XYZ0)KECTBEHOTO
MPOU3BEACHHUE KaTO MHOTOIIACTOB XYyI0KECTBEH M3pa3 Ha TBOpeEIIa.

- Exonormunara mnpobnemaTnka B TpoekTHTe Ha KpHCTO TBpcH eduncmeo cwve
3a006uKaIAWaAma s RPUPOOHa cpeda M Ta3u KOMYHHKAIUS € €lHa HOBAa €THKa B paboTaTta
Ha Kpucro. Ta3u eTuka ce 0OCHOBaBa Ha paBHOIIOCTaBEHOCTTA MEXy IPOCTPAHCTBOTO,
Xopara 1 IpUpOAHUTE OOEKTH.

B kpas Ha Ta3u craTHs OMX MCKaja Ja CIIOMEHa €JIWH KOMEHTap Ha AHren AHreloB B
,,KoHkpeTH: yronuu. IIpoexture Ha Kpncto* xpeTo Toif ka3Ba, ue onpeaessiy 3a CbBPEMEHHOTO
M3KYCTBO Ca HE TOJIKOBA XapaKTEPHCTHKHTE Ha (opMaTa Ha XyJOKECTBEHOTO NPOU3BEACHHE, a
Ch3/IaBaHETO Ha CHUTYallMs 32 B3aMMOJEHCTBHE M NoBeAeHHe. KoMyHuKanusaTa KaTto (QyHKIMs Ha
N3KYCTBOTO € OT ITbPBOCTETIEHHA Ba’KHOCT 3@ TBOPUECTBOTO Ha KpHCTO M T4 € mo-3HaunMa 0pH OT
CaMOTO JIETUTUMHPAHE U IPHEMaHe Ha Xy/JJ0)KeCTBEHaTa TBopoa.

Jlutepartypa

AmnrenoB Anren, Koakperau yrommu. [Ipoextute Ha Kpucro, Codus, OTBOpeHo 001ecTBo,
1997

AHresoB AHnres, Cres enataka U Ipey MHTETpaIisITa Ha IMyOiIHMKaTa: TBOPYECTBOTO HA
Kpucro (SBammes) u XKau-Kiox o kpas va 1960-te roxunu, Liter Net, 2007

AwnrenoB Banenrun, M3kycrBo u komyHukatiHoct, Codusi, Hayka u uskycrso, 1972

162



10.

11.

12.

13.

14.

15.

16.

CbABbPKAHUE

IMpexuBsiemoct Ha mamose Bacillus coagulans B cumysinpanu yciaoBusi Ha racTpo-
HHTEeCTHHAJHUA TPAKT - Mopnanka ["alitancka, Pocuna JlenkoBa-Kocrosa, [lenuna
BrasxeBa, 3ampPsHA JICHKOBA ......coiiiiiiiiiii ittt 4

H3cieqBaHe Ha pa3MHOKHUTEIHATA U KHCEJIUHOO0Opa3yBalia criocoOHOCT Ha IaMoBe
Lactiplantibacillus plantarum, uzoJiupanu oT cClIOHTAHHO (hepPMEHTHPAIU KHCEIH TECTA -
Usan IIpaces, Pocuna JlenkoBa-KoctoBa, Auna Konesa, borgan ['opanos, 3anpsiHa

B )32 ) - T SRR 11

H3caenBane Ha en3suMHaTa akTuBHOcT Ha Lactiplantibacillus plantarum PH2, uzoaupan
OT CIIOHTAaHHO (PePMEHTHPAJIO KHCEJI0 TECTO OT MIIeHNYHO OpamHo - MBan [Ipaces,
borpan I'opanoB, Pocuua JlenkoBa-KoctoBa, 3anpsiHa JIEHKOBA. ........ccvvveerivieniieiiiesneeninen 16

IHony4yaBaHe M XapaKTepUCTHKA HA NPOOHOTHYHM epMEHTHPAIM 3bPHEHH HANIMTKH
oT OpaurHa ot oBec M HaxyT - Mnnsn [loOpes, bornan ['opanos, 3anpsna [lenkoBa, Becena
L0} s (03 TP PR PR PR 22

Modification of cytostatic activity of some anticancer drugs by irradiation with high-
energy electrons - V. P. Vashchyshyn, L. I. Aslamova, M. A. Zabolotnyy, G. I. Dovbeshko,
O. P. Gnatyuk, G. I. Solyanyk, L. M. Kirkilevska...........cccccceviviiieiiiiiniece e 28

KBM BBbIpOCa 32 NpeAnoJioKUTeTHUTe GOPMHU B CbBPeMeHHMS 0bJITapCKH e3UK U
(pyHKIIMOHAJHUTE UM eKBUBAJICHTH B HTATHAHCKHUSA e3UK - boxxunap bosmxkues.......... 32

Influence of the extraction method on the tocopherol content in tobacco seed oil - Liliya
Stoyanova, Maria Angelova-Romova, Margarita Docheva, Desislava Kirkova, Veneta
DUIBVA ...t b bbbt b e s bt sbe e s bt e bt e n e et nrenaeenree s 39

HN3mepBaHe HA YMEHUSITA 32 apryMeHTHPaHe Ha yyeHnuute - Ounun Kamumes........... 44
I'eHeasiorusi HAa AHTHYTONMUYHOTO B pomana Ha E. 3amsarun ,,Hue* - Vlan Ananues ... 50

JMarHocTuKa Ha eKOJIOrHYHMTE 3HAHMS M HA HEHHOCTHUTE OTHOIIEHNUS HA YYeHUINTe
KBM OKOJIHATA cpe/ia B 00y4yeHHeTo no ,,YoBekbT U NpupoaaTa® 6. kiac - Cranucinasa
HopnaHoBa, AHTOAHETA AHTEIIAUECBA .....ecuveiurerueerreeteassessresseesseesseasseanseassesssesseesseessesssessesnns 54

Unlocking potential: Reimagining Strandzha Nature Park’s unsanctioned management
plan through tourism governance ecosystem approach - Rositsa Rontynen.................... 59

Globalisation versus deglobalisation: Geopolitical implications for the energy sector -
TEOUOI OVCNAIOVA. ....cviiiiiieiieieeie ettt ettt bttt bbb sbe b 68

CermMeHTalUsI HA 1eJIEBUSI U BTOPUYHHS MOTPEOUTEICKH CerMeHT — (haKkTop 3a
NMO3HIMOHNPAHETO HA MPEANPUSITHETO MPH MOJI0KUTETHA MPOTrHO32a 32 MPHPACT HA
HACETEHHETO - CBETIIA ATAHACOBA ....cceeeeeieieeieeeee ettt e et et e e et et e et e e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e 72

CpaBHHTe/IeH aHAJIN3 HA MOTpe0nJIecKaTa yI0BJIeTBOPEHOCT OT yoTpedarTa Ha
APTHKYJIU OT CTOKOBA rpymna ,,Masiko n miaeunn m3aenans® - Ceeria AtaHacosa........... 76

CTpyKTYpeH aHAJIM3 HA LIeHUTEe HA MOTPedHTeJCKUTE NPOIYKTH NMpeiaraHi Ha
ObArapcKus MAa3aP - CBETIIA ATAHACOBA ......ccuiiiviiiiiiiie it 81

Sustainable human resource management in the context of the circular economy:
Impact and benefit analysis - Vasko VasileV.........c.ccccooviiviiiicicic s 86

163



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.
3L

32.

Specific characteristics of the essence of customer satisfaction (example of Dream Point

Holiday Home) - Hristina Mihaleva, Svetla Atanasova, Hristo GEorgiev............ccccvvevunnnn. 89
Student choice satisfaction and market realization - Megi Dakova, Aygun Erturk-
Mincheva, Margarita RUSEVA ..........cccucueieieieiiseseeieesieseste st e st ee et ste e e eeesnesresnas 93
Customer relationship management (example of Dream Point Holiday Home) - Hristina
Mihaleva, Svetla Atanasova, Hristo GEOIGIEV ........cccuririiiriiieirieieisie s 97
Essential characteristics of customer relations (example of Dream Point Holiday Home)
- Hristina Mihaleva, Svetla Atanasova, Hristo GEOIgieV.........ccoeviireniienencineee e 101
N3kycTBenus nnTeekT npu HR — moJi3u u norennuaanu npodaemu - Becena

31 (0 F21: 3 (3 T PP PR PR PRPRRPRN 105
TeHlleHlIl/Il/I B YIIPABJICHUETO HA YOBCIHIKUTE PECYPCH B IUTUTAJIHATA €pa - Becena

31 (0 F21: 3 (3 T TP P SR PRTPRPPPPRPR 109
Research on sustainable food consumption in Bulgaria: status and trends - Simeonka
PITOVA ...ttt e ettt b e eb e be e nneean 112
Al-assisted personalized fitness and diet management system - Milena Ruseva, Nikolay
Chochev, Stanka HadzZhiKOIBVA ..........ccceovuiiiiiiiiii et 116

3agaum 3a OKPBKHOCT B IEKAPTOBa KOOPAMHATHA cucTeMa - Maprta Teoduosa,
A P12 0% (o0 b 01 0o ) T AP 122

TexXHOJOTHHU ¢ M3KYCTBEH HHTEJEKT B 00yUYeHHETO M0 MaTeMaTuka - Mapus bopucosa,
(041211, €01 v ¥ 100 )i (=) : - U T 130

Yucnaeno pelIeHue Ha MpenecusiTa HAa MArHUTHUAA MOMEHT MO/{ BJAUSATHUETO HA BbHIIICH

Tok B /[’k03e()cOHOB KOHTAKT - [TaBnuHa ATtanacoBa, Enuc JIueBa ..........cccoceeeviivenneennn, 137
Bridging natural language and logic programming: An English to Prolog translator -
George Pashev, Silvia Gaftandzhieva, Stanka Hadzhikoleva.............c.ccocooiiveieiinnicnnnnnn. 141
Advances in question answering systems in computational linguistics - George Pashev,
RUMEN TTHBV ... bbbt eeeeeesaesae e 145
Microbial growth Kinetics of Lacticaseibacillus paracasei AS10 - Sergey Sergeev........ 148

Integration of Al models for question generation and assessment: Application of
ChatGPT and Gemini in education - lvan lvanov, Todor Rachovski, Georgi Pashev..... 154

KomyHnkanusita KaTo NpocTpaHCTBEH MoJiell B mpoexkTuTe Ha Kpucro - Mapus
W o) 70 10): T TP 160

164



Scientific Works
of the Union of Scientists
in Bulgaria — Plovdiv

Series B. Natural Sciences and the Humanities
Vol. XXV

ISSN 1311-9192 (PRINT)
ISSN 2534-9376 (ON-LINE)

X" INTERNATIONAL CONFERENCE
OF YOUNG SCIENTISTS

EDITOR - IN CHIEF:
PROF. DR. Vladimir Andonov, DM

Technical editor:

Maria Gorgorova

165



ISSN 1311-9192 (Print)
ISSN 2534-9376 (On-line)

CblO3 HA YUYEHUTE B bbJII'APHA - [IJIOBAVIB

EBPOIIA, BBJII'APUA, 4000 TTJIOB/IMB
yi. ,,Mutpononut [Tancuii* 6
ten.: +359 88 295 4369

UNION OF SCIENTISTS IN BULGARIA
CITY OF PLOVDIV

EUROPE, BULGARIA, 4000 PLOVDIV
6 Mitropolit Paisii Str.,
Tel. +359 88 295 4369

www.ush-plovdiv.org


http://www.usb-plovdiv.org/
http://www.usb-plovdiv.org/

