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N3I'PA’KJAHE HA HEJEBU JUTUTAJTHU KOMIIETEHTHOCTH
YPE3 IPOTPAMHUPAHE U KOMIIIOTBPHO MOJEJINPAHE B
CPEJHOTO YYUUJINIIE
Heaiino Crapudparos, Tonopka I'imymkosa
IInoBauBcku ynusepcurer ,Jlancuii Xunengapcku“

BUILDING KEY DIGITAL COMPETENCIES THROUGH
PROGRAMMING AND COMPUTER MODELING IN SECONDARY
Ivaylo Staribratov, Todorka Glushkova
University of Plovdiv Paisii Hilendarski

Abstract: The teaching of programming and computer modeling in secondary school plays
a major role in the process of building the digital competences defined in the DigComp 2.2
framework, especially in KO 3 "Creating digital content”. In our country, students start studying
computer modeling and block programming from the 3rd grade of elementary school as a
compulsory subject. The learning content that is upgraded in each subsequent grade and the use of
time-proven learning practices and approaches create a prerequisite for building a large part of the
target digital competences.

The article will analyze the possibilities for reaching certain levels of digital competence -
elementary, intermediate, advanced or expert through computer modeling and programming
training.

Keywords: digital competencies, DigComp 2.2, programming, school education

1. BBBEJIEHHUE

OGy4eHHeTo 110 IpOrpaMHUpaHe  KOMITIOTBPHO MOJEIUPaHe B CPEJHOTO YYHJIMILE Urpae
OCHOBHA POJISL B [IPOLIECa Ha N3TPAKIaHe HA JUTUTAIHATE KOMIIETCHTHOCTH, ONPE/IEIICHH B paMKaTa
DigComp 2.2 (Vuorikari & Holmes, 2022), ocobeno B obacrra Ha KOMIETEHTHOCT ,,Ch31aBaHe Ha
JUTHTATHO ChIBPKaHMe . Y HAC YUCHHUIMTE 3all0YBaT H3y4YaBaHETO HA KOMIIOTBPHO MOJCIUpPaHe
u OJIOKOBO mporpamupaHe ome oT 3. Kiac Karo 3aJbIDKUTENleH y4deOeH mpeaMmer. Y4eOHOTO
ChABPIKAHUE, KOETO Ce HAATPaXJa BbB BCEKH CIIEBAII KIIAC M U3IIOJI3BAHETO HA JOKA3aJH CE BbB
BpeMeTo y4eOHH MPaKTHKHU | MOAXO/IH, KaTo MpoekTHo-6asupanoto oOyuenue (Elbyaly & Elfeky,
2023), pemraBaHeTo Ha peanHu MPOOJIEMH, W APYTH, Ch3IABaT TMPEIAMOCTABKA 3a M3IPaKIaHe Ha
rosiMa YacT OT I[eJIeBUTE JWUTHUTAIHH KOMIICTCHTHOCTH 3a Ch3[aBaHe W MomuduImpane Ha
JUTHTAJHO ChAbpKaHue. ToBa 00ydeHHe Ch3/1aBa MPEIIIOCTABKY 32 CTUMYJIMPaHe Ha KPUTHYHOTO
MHCJICHE, KPEaTUBHOCTTAa M CIIOCOOHOCTTA 3a pellaBaHe Ha MPOOJIEMH — YMEHHs, KOHTO C€a OT
CBIIECTBCHO 3HAYCHHE 338 ChBPEMEHHUS AUTUTAIICH CBST.

Llenra Ha cTaTHATA € 4 MPEACTABH aHAIIM3 HAa Bh3MOXKHOCTHTE 3a IOCTUTAHE HA ONPEACICHH
HMBA Ha JIMTUTAIHA KOMIIETEHTHOCT — 6a30BO, CPEIHO, BUCOKO MIIM EKCIEPTHO 4pe3 o0ydeHue 1o
KOMIOIOTBPHO MOJCITHPAHE U POrpaMupane B ObArapckoTO YUMITHIIE.

2. HU3JIOKEHHUE

WsrpaxnaHeTo Ha KIIOYOBH IUTUTAIHUA KOMIIETEHTHOCTH € OCHOBHATA IIeJI Ha 00y9IeHHETO
10 KOMITIOTBPHU HAayKH. 3a MOAIIOMaraHe U CTaHAapTH3NpaHe Ha YCHIIHATA 32 PEIIaBaHETO HA Ta3H
3aada ce pa3paboTHXa M MpHexa ceprs OT HOPMATHBHHU JOKYMEHTH, KOUTO ONPEACISIT HACOKUTE
Ha CBBPEMEHHOTO pa3BuTHe. EBpormefickaTa paMka 3a nmuppoBa KOMIETEHTHOCT 33 TPAXKITAHUTE —
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DigComp — mpeiiara HHCTPYMEHT 3a MoJ00psiBaHe Ha MU(pOBaTa KOMIIETEHTHOCT Ha TPaKIaHNTE.
PamkaTa mpemocraBs o0mo pazdoupane 3a TOBa, KaKBO € JUTHTaTHA KOMIETEHTHOCT. OCHOBHUTE
obnactu Ha komrerentHocT (KO) na DigComp ca mer:
e KO 1: UapopmarmoHHa TPAaMOTHOCT
KO 2: KomyHUKaIus ¥ CbTPYAHAYECTBO
KO 3: Cr3naBane Ha TUTHUTAITHO ChIBPIKAHUC
KO 4: BezonacHoct
KO 5: PazpenraBane Ha npoGiiemu
3a BcsKa eJJHa OT Te3U 00J1acTH ca IeMHUPAHN MHOXECTBO JUTHTAIHN KOMIIETEHTHOCTH Ha
HSKOJIKO OCHOBHHM HMBa — 0a30BO, CPETHO, BUCOKO U eKcliepTHO. llle KoHLleHTpupaMme BHUMaHUETO
cu ocHOBHO kbM KO3 , Cr31aBaHe Ha IUTUTAIHO CHABPKAHKE , B KOSTO ca Ie(UHUPAHU CICTHUTE
KJIFOUOBHU JIUTUTAIHUA KOMIIETEHTHOCTH:
3.1. Cp3naBaHe 1 pelakTHPaHE HA TUTUTAIHO ChbPKaHUE,
3.2. TlonoOpsiBaHe ¥ UHTETPUPAHE HA JUTHTAIHOTO ChABPIKAHUE
3.3. [Ipunarane Ha aBTOPCKUTE MIPaBa U JUICH3M;
3.4. IIporpamupane.
Bcesika enHa OT Te3M KOMIIETEHTHOCTH € KIIIOUOBA 32 00yYEHHETO B YYWJIHMINE, HO B TO3U
JOKJa] 1Ie pasriefaMe pa3iMyHH acleKTH MpH peaju3alysrta Ha IOCJIeAHaTa OT TiX.
[IporpamupaneTo ce u3ydaBa B pa3iM4yHa CTENCH M 4Ype3 pa3iiuyHu (OpMH BBHB BCUYKHM HUBA U
CTETICHU Ha CPETHOTO YUUIIUILE Y HAC:
e  KaTo 3aJbJDKHUTENEeH ydeOeH mpeamer ,,KommoTepHO Monemupane B 3. u 4. Kiac,
KBJIETO C€ M3MOI3BaT Bh3MOKHOCTHTE Ha OJIOKOBOTO MPOrpaMHUpaHe

®  KaTo 3aIbJDKHTENCH y4eOeH mpeamer ,,KommoTepHo Monenupane u UT“ B 5., 6. u 7.
KJIac, KaTo ce M3I0JI3Ba KaKTo OJIOKOBO, TaKa M CKPHUITOBO mporpamupane (Papancheva
& Glushkova, 2022);

®  KaTo 33JBIDKUTEIHO M30HupaeMa u m3dupaeMa yueOHa mucumiuinHA ,, HpOopMaTHKa™ 3a
YYCHUIIUTE OT TNpoQWiInpaHd U Npo(EecHOHAIHH TIapaieliku B oO0JlacTTa Ha
KOMIOIOTBPHUTE, TEXHUYCCKUTEC U TPUPOAO-MATEMATHUCCKUTE HAYKHU — B ITbpBa U BTOPa
rMMHa3HajHa CTeleH.

ChllecTByBaT ¥ MHOTO JIpyrd (OpMH Ha OOydeHHe MO MporpamMupaHe — B H30UpaeMu
MOJIyJIU B podriinpaHaTa u npodecHoHalHa MOAr0TOBKa BbB BTOpa TMMHAa3HalIHa crerneH, B STEM
LIKOJIM ¥ KJIyOOBE 10 MHTEpeCcH, B MHOBATUBHU Napajenkd u Jap. ToBa JaBa Bb3MOXKHOCT Jia Ce€
00XBaHE B IMO-TOJSIM JHANa30H HM3TPAXKTAHETO HA Ta3W 0a3oBa JUTHTATHA KOMIIETEHTHOCT. B
tabnuia 1 ca npeJcTaBeHH OCHOBHHUTE HUBA, TOITHMBATA U CBBP3AHUTE C TSX CIIOKHOCT Ha 3a/[auHTe,
ABTOHOMHOCT M KOTHUTHBHA 00JIacT, ChIIacHO TakcoHoMmusTa Ha biym (Pla & Cohen, 2024).

Tab6auma 1. HuBara Ha KOMIIETEHTHOCT U BpBh3Ka C TAKCOHOMHUITA Ha Biym.
OcHOBHH ITon- Cao:kHOCT Ha 3aaUNTe ABTOHOMHOCT KorautuBna
HHUBA HHUBO obJuact, cnopen
TAKCOHOMHUSATA
Ha baym
3HaHue

OOUKHOBEHA 3a/1a4a C HaIBTCTBHUA

(3armomHsIHE)
2 OOUKHOBEHA 3a/1a4a CaMOCTOSTENIHO U 3HAHUE,
C HACOKH pasbupane
3  Jloope pedunupanu wu sicim CamocrositenHo — Pazoupane
nmpobaemMu
4 Bamaun 1 K06pe meburupann He- HeszaBucumo u Pazoupane
PYTHHHH [TPOOIEMH CIIOpeJ 3a1a4unTe
Bucoko 5 Paznuunu 3amaun 1 mpooIeMu Hacousa npyrure Ilpunarane
HHUBO 6  M30upa Hali-yMeCTHHU pelICHUs Crnocoben nace  Ananms

aZlantTupa KbM
OCTaHAJIUTC B



I CIOKIH CHTY ALl

ExcneptHO 7 PemaBane Ha cnoxHu npodiemMu  CrocobeH 1a Curres n
HHUBO JIOTIPHHACS B Ch3JIaBaHE
npodecruoHaTHaTa
MPaKTHKA
8 CnoxHn mpobnemm ¢ MHoro [Ipemrara HOBU Cp31aBaHe U
B3aMMOJICHCTBAIIM ce (PaKTOpH HIICH U IIPOIICCH  OICHKA

KaTo nmame npeABu CTaHIAPTHTE B TOPHATA TaOJIKIIA U aHATM3a HA y4eOHOTO ChIbpIKAHHE
3a 3aIBJDKUTEIIHA MTOJITOTOBKA 10 KOMIIOTHPHO Mojenupane B 3, 4, 5, 6 u 7 xinacoBe, MOxe Ja ce
TBBP/U, Y€ € 3aJ0KEHO JOCTHIAHETO HA CJEIHWTE HHUBA HA JUTUTAIHATA KOMIETEHTHOCT 3.4,
npenacraBeHu B Tabmuia 2.

Tabauna 2. Bpe3ka Mexy Temure oT yueOHuTE rporpamu B 3., 4., 5., 6. 1 7. KJ1ac 1 OCHOBHUTE
HMBA U MIOJIHNUBA Ha JUrHTaIHa KoMreTeHTHocT 3.4. [Iporpamupane.

Kaac, Tema KornuruBHa Huso Tlon-
JUCHUTNIHHA odsact HHBO
CH 9 eV N\ B KoHCcTpyHpaHe Ha MOCICIOBATEIHA U 3HaHmE BazoBo 1
TIOBTAPSIIHU C€ JEHCTBUS
Pabora ¢ TekcT W 3BYK BBB BH3yalHA 3HAHHE bazoBo 2
cpena
Ch3/1aBaHE HA aHUMHUPAHU IIPOCKTH 3HaHwue, Bbasoso 2
Pazoupane
4 kaac, Pasxitonen amropursMm. [locTposiBaHe Ha 3HaHHE bazoBo 1,2
Pa3KIIOHEH aJrOPUTHM IT0 A/ICHO 3a/IaHKe
CUHXpOHM3UpAaHE Ha JCWCTBHATA Ha J3HAHWE, Bbasoso 2
repouTe pasoupane
IIporpamupane Ha pobotu3upann 3HAHHE bazoBo 1,2
yCTpoMcTBa
Pabora mo mpoekxTHa 3a1a4ua Pazbupane Cpenuo 3,4
IIporpamupane Ha rpadUyHH OOCKTH W 3HAHHE, bazoBo 2
Ch3JlaBaHe Ha MOJIIPOrPaMH pa3oupane
Chb31aBaHe Ha IPOEKT Paz6upane Cpenno 3
BuBenenune B CKPUNTOBOTO 3HaHHUE bazoso 1,2
nporpamMupaHe
Chb3/1aBaHe Ha aHUMaIUs ChC CPEACTBAaTa 3HAHME, bazoBo 2
Ha CKPHIITOB TEKCTOB €3HK pasbupane
OcHOBHM TipaBuiia, a3y U JEHHOCTH NPH  3HAHUE, bazoBo 2
pa3paboTBaHe Ha CO(TYEpEeH MPOEKT pasoupane
Cs31aBaHe Ha MPOEKT Pazbupane CpenHo 34
[IpencraBsire m 3ammra Ha codryepeH Pazbupane CpenHo 4
MIPOEKT

3a JOCTHraHeTO [0 MO-BHCOKHTE KOMIIETEHTHOCTHH HHBA C€ HU3MOJI3BAT Pa3IMIHU
JUIAKTHIECKH TEXHOJIOTHH, UTPOBO-0a3UpaHy U MpOOIEMHO-OPUEHTHPAHU HOAXOU, TPOEKTHO-
6aszupano oOyuenue, uznonspanero Ha U-texnonorun (Glushkova & Ignatova, 2023) u T.H.

OnuthT mpu 0OYyYEHHUETO MO MPOrpaMUpaHe B MMMHA3HMAIHA CTENCH B PAa3IMYHU CTPAHH
MOKa3Ba TEHICHIMSA KbM JOCTHTAHE HAa MMO-BUCOKWTE HHMBA HA JUTHTATHHUTE KOMIICTEHTHOCTH
(Heintz et al., 2017; Omeh et al., 2024). V Hac ¢ mpreMaHeTO Ha HOBUS 3aKOH 32 TIPEIYUHITHIIHO H
y4muiHo oopasoBanue npe3 2016 ce mpoMeHnxa ¥ TEMaTHYHO TPOrPAMUPAHETO B MPOQHIHPALL
npeaMeT HHpopMaTHKa. PeaHo ce mpekbeBa 00YYSHHETO MO MPOTPaMUPAHE B ITbPBH TMMHA3HAJICH
eran (8.—10. kiac), OCBEH aKO YYWJIMINETO HE 3aJ0KM B YUWIHMIIHWS ydeOeH TUIaH HETOBOTO
u3yyaBaHe B nuzbupaemure yueOHU yacoBe. ToBa € 10cTa MOKEIATeTHO U TO UMa B U3KJIFOUUTEITHO
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Maiko yywminia. Heo6xoauMo e 1a ce yTo4HY, 4e TOBa € BE3MOXKHO B 9. KJlac ¢ Haii-MHOTO 4ac U
nosyioBrHa U 10. kiac, kpAeTO ce pasnpeaensit 5,5 yaca ceAIMUYHO 3a MPOPUIUPAIINUTE TPEIMETH.
Axo mHpOpMaTHKaTa He ¢ m30paH KaTo mpoduiIHpam], TO TS HAMa ako Ja ce M3ydama, JOPH H
YUYCHHUKBT 112 UMa XKeJIaHHUe.

W3yuaBaneto Ha mporpaMupase npobiokasa B 11. u 12. kinac kato mpoQuinpan mpeaMer.
JKenanueTo na ce mocTUrHe MO-BUCOKO HUBO Ha KOMIIETEHTHOCT Ype3 MPOQMIHpAIHs IPEAMET He
KOPECIIOHIMPA ChC 3a0XKeHusa Opoil acoBe B MoayiuTe. Te ca kakto ciaensa: Moayin 1: OGekTHO
OpPHEHTHPAHO TMPOEKTHPaHe U MpOorpaMupaHe, KoiTo ce usy4asa B 11. xiac cbe 72 y4eOHU Haca,
Mopnyn 2: CTpyKTypu OT JaHHHM W alropuTMu — /2 vaca. B 12. xiac ce m3ywasat: Monayn 3:
Penanmonen mozen Ha 6aza naHHu — 72 waca 1 Monayn 4: Ilporpamupane Ha MHPOPMaLMOHHH
CHCTEMH.

Ta6auuna 3. Bps3ka Mexay MoaynuTe B yueOHHTe porpamu 3a 11. u 12. knac u HUBaTa Ha
JHUTHTAJIHA KOMOETSHTHOCT.
P R v Rl =Y
JUCIMIIHHA odJyiact HHBO
11. knac O0eKTHO OPHEHTHPAHO NMPOEKTHPAHE U POrpPaMHUpaHe

MOAYJ 1 3amo3HaBaHe ChC CHBPEMEHEH €3HK 32 3HaHUE CpenHO 3
(010)111} MPOTpaMHUPaHE ¥ OCHOBHH aJTOPUTMHU

CornuaHA KOMIIETCHTHOCTH — paboTa B YMEHUs CpenHO 4
CKUII M IPE3CHTAIIMOHHN YMEHHS
Ilo3HaBaTelHM KOMIIETEHTHOCTH — KoMmeTeHTHOCT Bucoxo 5

TeHepupa MporpaMeH KOoJl ¥ U3I0JI3BaHe
Ha CTaHJapPTHU OUOIHOTEKH

Monenupane = camocToATenHO KOMMIEeTeHTHOCT — BHCOKO 6
dbopmynupaHe UM pelmiaBaHe  Ha

pooemMu

11. knac CTpPYKTYpH OT JaHHU H AJITOPUTMH

MOAYJI 2 Opranuzanus W  yOpaBleHHWE HAa YMEHUE CpeaHo 4
CIA nHpOpManuATA

CouupanHu KOMIIETEHTHOCTH — OLIGHKa YMEHHue BHCOKO 5
Ha e(eKTHBHOCTTa W pelIaBaHe Ha

33/1ayd = OT pa3IUMYHA  OpPEeIMETHH

obracti

ITo3HaBaTteaHM  KOMIETEHTHOCTH — KOMIIETEHTHOCT BHCOKO 6
KIacuuoupa CTPYKTYpH OT IaHHH,

H3II0JI3Ba OMOJIMOTEKH 32 pellaBaHe Ha

mpooIeMu

Mopenupane — ymeno Mozaenupa W KOMIETeHTHOCT eKkcmepT 7
CHMYyJIpa HU3CJIe/IBAaHE Ha ECTECTBEHHU

SIBJICHUSI

12. kaac PesanimoHeH Mojies1 Ha 6a3a JaHHH

MOAYJ 3 Mopenupane wu  peanmmzanmss Ha KommereHTHocT Bucoko 6
penanoHHa 0a3a JaHHU ¢ TrpadUuHH

cpencTBa

Pabora mo mpoexT KommerentHoct Excmepr 7
12. kaac IIporpamupane Ha MH(GOPMAIMOHHHN CHCTEMH

MOAYJ 4 Opranusanus ©  yhOpaBieHHe Ha KOMIIETEHTHOCT BHCOKO 6
rHpOpManusiTa
Tlo3HaBaTenHN KOMIIETEHTHOCTH KommerentHoct Excmepr 7
_ Mopenupane Komnerentnoct Excnepr 7



[pu 3aBbpLIBaHE HA CPEIHOTO 0OpPA30BAHUE YUCHHIMTE CE SBSIBAT HA ABPIKABEH 3PEIIOCTCH
M3IHT 10 OBJITAPCKU €3HK H JINTEPaTypa, KAKTO U M0 €1H OT H30paHuTe MPOPHINPALIH IPEIMETH.
HNudopmarnkara obade e cpex psAaKo W3OMpaHHWTE AWCIMILIUHU M CE€ TPEINOYUTa CaMo, aKo €
HEOoOX0AMMa 3a KaHJUATCTBaHE BbB BHCIIE YUEOHO 3aBe/ICHHE.

3. 3AKJ/IIOYEHHUE

Hauwanoro Ha mpemnojaBaHe Ha IpOrpaMUpaHe olle OT 3. K1ac € 6e3CIopHO A00pa MPaKTHKA.
ToBa naBa BB3MOXHOCT Jla 3allOYHE U3rPaXKJAHETO B €lHA MOAXOAAIIA BB3PACT aJfOPUTMHUYHO,
JIOTHYECKO M KOMOMHATHBHO MUCJIEHE. 3HaHUATA CE MPEACTABAT Ype3 yJauHHs MOIX0J Ha OJOK-
6azupaHoTo nporpamupane. [IponbiokeHneTo Ha 00y4YeHHETO A0 7. Kiac 4pe3 MpeMUHABaHE KbM
CKPHITOBO MPOTrpaMUpaHe ChIIO MOKa3Ba JOOPH PE3yNTaTd M BOIAH A0 M3TPaKAaHE Ha HEICBHUTE
JIUTUTATHA KOMIETEHTHOCTH. He MoXxe na He ce oTdeTe M aMOMIMsTa 3a IpErnojaBaHe Ha
[IporpaMupaHe Ha 0-BUCOKO HUBO B 11. u 12. kj1ac — KakTo KaTo NOAroTOBKA 3a peanuzauus B UT
cdepara, Taka U 32 yCBOSIBAaHE Ha 33bI0O0YCHH JUTHTAIHA yMEHHUS.

OcraBa mpo6IeMbT ¢ MpeKbcBaHETO MeX Ty 8. u 10. kiac, KaTo B 3HAUYNTETHA CTEIICH JIUIICBA
1 JIOTHYECKA MTOCIIEOBATEIHOCT B yUeOHMS MaTepual py TO3U CKOK.

BJIATOJAPHOCTMU: ABTopuTe M3Ka3Bar 06JarogapHOCT KbM HaydeH npoekt FP23-FMI-
002 ,,iaTenurenTHN COPTYyEpHU MHCTPYMEHTH M IPHJIOKEHUS B M3CJICABAHUATA 10 MaTeMaTHKa,
nHdopmaruka M meparornka Ha oOyuenwero* B I1Y ,Ilamcuit XuneHmapcku™, 3a 4aCTHYHOTO
(rHaHCHpaHe Ha HacTosALIaTa padoTa.
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INPEINIOJABAHE HA TEMATA ,,IIPUJIOXHU ITPOI'PAMU“ B
OBYYEHHUETO 10 UHOOPMAIIMOHHU TEXHOJIOI'MH 3A 9. KJTAC
B OBJIAYHA CPEJA
Enena Tonoposa, Mapuana JleceBa
IlnoBauBcKku yHUBepcurer ,,Ilaucuii XujieHgapcku

TEACHING THE SUBJECT “APPLIED PROGRAMS” IN STUDYING
INFORMATION TECHNOLOGIES IN THE 9. GRADE IN A CLOUD
ENVIRONMENT
Elena Todorova, Mariana Leseva
University of Plovdiv Paisii Hilendarski

Abstract: This current paper aims at presenting the application of cloud technologies as an
innovative medium for teaching and understanding the learning content of the subject “Information
Technologies” in the high school. One approach is presented for teaching the topic “Applied
Programs” in the 9. grade based on using the abilities of Google Workspace. Two problems are
described which are related to the formation of competences for creating serial documents and data
validation. In the process of realization of the serial documents a model concept is suggested for the
complex usage of a number of Google Workspace applications (Google Docs, Google Sheets,
Google Slides, Google Forms) as well as some add-ons. The material is intended for Information
Technologies teachers in the high school.

Keywords: cloud technologies, education, information technologies, teaching methodology

1. BBBEJEHHUE

OT MOMEHTa Ha CBOSITA TTOSIBA KOMITFOTPHUTE CE€ MPEBPBIAT B HEPA3ICITHA YacT OT CBETOBHATA
KyJITypa W HWrpasT KIY0Ba pOJii B HKOHOMHYECKOTO pa3BUTHE Ha II00aNHO HHBO. ToBa
HEMHHYEMO 3acsira 00pa3oBaTe/iHaTa CUCTEMa, KaTO MOCTaBsl HOBU U3UCKBAHKS KbM 00ydYaBaIliy U
o6yanaHH. yC'bB'prHeHCTBaHeTO Ha KOMIMIOTBPHUTEC TEXHOJIOTMH NPEAOCTaBA BB3MOXKHOCTTA 3a
M3MOJI3BAaHETO HAa WHOBATHBHM METOIU W MOAX0oaW Ha obOydeHue. ToBa pomnpuHAcs y4eOHOTO
CBhIBpPXKAHME Ja ObJe MPEeACTaBEeHO M0 Pa3INueH HAUYWH — 3aMHTPUTYBAIll, TUHAMUYEH, JOCTHIICH,
pEeABUI MHTEpAKTUBHATA CPEIA, B KOATO KUBEAT MMOAPACTBALIUTE.

B ceBpeMeHHUTE 00pa30BaTEIHU CUCTEMH, POJIATA HA MHPOPMAIMOHHU U KOMYHUKAIIHOHHU
texnonoruu (MKT) e pemaBamia 3a pa3BuTHETO Ha yueOHUs mporiec. [Ipe3 mocieaHuTe TOANHM, C
HanpeabKa Ha KOMITIOTBPHHUTE HAyKH U Pa3BUTUETO HA HOBUTE TEXHOJIOTUH B IHTEpHET, CE HATOXKH
aJanTUpaHe Ha y4YeOHHWTE MPOTPaMH KbM HOBHTE PEaTHOCTH. VIHTErpupaHeTO Ha ChBPEMEHHH
MPWIOKEHU U IaTGopMu 3a 00ydeHHe, MPEIOCTaBUXa HOBH METOAH U TIOJXO/IHU 3a IpENoIaBaHe
u yuere. Te3n mnardopmu pasmonaraT ¢ MIMPOK HAOOP OT BE3MOKHOCTH KaKTO 32 YUCHUIIH, TaKa U
3a yuntend. OOJaYHHUTE Cpeld OCUTYpsIBAT JIECEH JOCTBII 0 copTyep M JAaHHU OT BCSKO
YCTPOMCTBO M MO BCSIKO BpeMe, ctura Aa uma goctbi 10 MutepHeT. Te urpast kirodosa pois B
CBBPEMEHHOTO O0pa30BaHHE, MPEIOCTABSIMKH HEOOXOJUMHUTE HWHCTPYMEHTH 3a €(PEKTHBHO
npoBekaaHe Ha ydeOHms mporec. C HaBIM3aHETO Ha OOJAYHWUTE TEXHOJOTHH, OOYYCHHETO B
YUHJIHIIE 3HAYUTEITHO ce MpoMeHH. Te HanpaBrxa y4eOHHS IPOLieC T'HBKAB, JOCTHIICH U €(eKTHBEH,
MO3BOJISIBAMKY HA YYCHUIIMTE Ja MMAT TIOCTOSHEH JOCTBII 10 YYeOHU MaTepHaIH, KOCTO YICCHSBA
YYEHETO WM3BBH KiacHata cras. CbBMecTHara paboTa IO TPOEKTH M 3aJadd CTaHa IO-JICCHA,
YYCHUIIUTE PabOTST 3a¢IHO, CIIOJICIIIHKA TOKYMEHTH U (haiiiioBe upe3 oOnaunute iatpopmu. Taka
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eKkHIHaTa paboTa € MHOTro Mo-eeKTUBHA, a KOMYHHKAIMATA naned mo-iecHa. ObnadHara cpena
Google Workspace 1 BCHIKH HEWHH MPHUIIOKEHNUS, MOTAT YCIENTHO Aa OBAaT N3MOI3BaHH B IIpoIieca
Ha o0ydJeHue.

B Hacrosimata pabota Ie MpeACcTaBUM MPHIOKEHUETO Ha OONAYHHUTE TEXHOJOTHH KaTo
MHOBATMBHA Cpe/la 3a MperojaBaHe U yueHe. Pa3riefaHu ca KOHKPETHH MPUMEPH, OT Y4eOHOTO
ChIbpPXKAHUE MO TUCHUIUINHA ,, ITHPOPMAIMOHHU TEXHOJIOTHH 3a 9. Kjac OT TemaTta ,, [l punoxHu
mporpamu’, CBbp3aHu ¢ (popMupaHe HA KOMIIETCHTHOCTH 33 Ch3JIaBaHE HAa CEPUIHU JOKYMCHTHU U
BaJIMUpaHe HA TaHHH, YpE3 U3MOJI3BAHETO HA Bh3MokHOCTHTE HAa Google Workspace. B mporieca
Ha pealu3upaHe Ha CEPUMHUTE JOKYMCHTH € MPEAJIOKCHA IPUMEpHA KOHIICTIUS 32 KOMIUICKCHO
M3M0JI3BaHE Ha rojisiMa yacT ot npuitoxkenusita Ha Google Workspace (Google Docs, Google Sheets,
Google Slides, Google Forms), kKakTo 1 TeXHH JOOaBKU.

2. MN3JIOKEHHUE

[punoxenneTo Ha penuma oONaYHU TWIATGOPMH W YCIYTH YIIECHSIBAT OOpa30BATEIHUS
mporiec. Google Workspace e emHa oT wu3mon3BaHUTE OONAaYHH TIATPOPMH B OBITapCKHUTE
yummima. [Inardopmara € CbBKymHOCT OT 001a9HO OGa3upaHyu NPHIIOKEHHS 3a TEKCTO0OpaboTKa,
€JIEKTPOHHH Ta0JIUIIH, TPE3EHTAIMU | JIP., KOUTO 1aBaT Bb3MOXKHOCT 32 Ch3aBaHe, pelaKTHPaHE U
criozieNsiHe Ha JIOKyMeHTH. B mpoueca Ha oOyueHuero mo uHpopmanuonHu texnoioruu (UT)
M3MOJI3BaliKK MPHIIOKeHMsITa Ha cpenata Google Workspace, yueHuiute cb3naBaT u oopadoTsar
OHJIaliH NoKyMeHTH. VHTepdeiichT Ha M3MOi3BaHUTE OOJaYHM NPUIIOKECHUS € aHaJIOTHYEH Ha
OCHOBHHTE Iporpamu Ha Microsoft, Benpekn ye uMaT crieliuUKH ¥ HIKOM OT (QYHKIHUTE ca I10-
OrpaHHYCHHU.

OOyuenueTo 1o MH(GOPMAIMOHHM TEXHOJIOTHH B 9. KJIac € HACOYCHO KbM OBIJIA/IIBAaHE Ha
0a3nCHM 3HAHWs, YMECHUS U OTHOLICHUS, CBBP3aHH C JUTHTAIHUTE KOMIIETCHTHOCTH Ha yUCHHKA,
CBIIO TaKa M Pa3BHBaHE HA YMEHH 3a PeIlaBaHe Ha PeaslHH IIpo0iIeMu 4pe3 n300p Ha MOIXOASIIN
TEXHOJIOTUH. YYEeHUINTE NPHI00MBAT 3HAHWS M YMEHHS 32 M3II0JI3BaHE HAa BB3MOXKHOCTUTE Ha
MIPWIOKHHUTE MPOTPAaMU 3a IMOBHIIABAHE Ha KAYECTBOTO M €(pEeKTUBHOCTTA HA CBOsITa paboTa. Enna
OT TEeMHTE, 3aceTHaTH B yueOHaTa mporpama no UT B 9. knac e ,,[Ipumoxau mporpamu’, KbIeTO
YUSHHUIIMTE CE 3aII03HABAT C JIOIBJIHUTEIHN Bh3MOXKHOCTH Ha KJIACHUECKHTE O()UC TEXHOJIOTHH 32
TekcTooOpaboTka u enektpoHHM Tabmmuu (ET), npumoxumum B OusHeca. dopmupar ce
KOMIIETEHTHOCTH 3a: Ch3/laBaHe Ha IIa0JI0HH 3a TEKCTOB TOKYMEHT, Ch3/1aBaHe Ha COOCTBEHA TeMa,
HajlaraHe Ha OTpaHMYeHUs NP BbBeXJaHe Ha gaHHu B ET, cb3maBaHe Ha LUPKYISPHU MHCMA,
ch3/1aBaHe Ha GOPMYJISIPH U 1.

C mpunoxenusta Google Docs m Google Sheets me nemoHcTpupame peanm3anus Ha
JIEHHOCTHTE 32 BAJIMIMPAHE HA JaHHU U Ch3J/laBaHEe HA CEPUHHMN TOKYMEHTH.

3. BAJIMIUPAHE HA JAHHMU B EJIEKTPOHHA TABJIMLIA
JlaHHWTE BBBEAEHHU B €JICKTPOHHM TAOJIMIM MHOTO 4ecTo ce 00paboTBaT NONBIHUTEIHO,
KOETO HaJlara TSIXHOTO KOPEKTHO BbBex1aHe. IIpoBepkara Ha JaHHM € (QYHKIHOHATHOCT, KOSTO
3aaBa OTPAaHUYCHUE 34 BEBEKIJAHUTE OT l'IOTpe6I/ITeJ'I$I JJAHHU B KJICTKW Ha €JICKTPOHHA Ta6m/1ua, n
HE M03BOJISIBAa BbBEXK/JAHETO Ha HEKOPEKTHH JaHHH. BamuaupaHeTo Ha JaHHU Cce U3I0JI3Ba, KOraTo
JaHHUTE TpsiOBa Ja ObJAT BBBEJCHU OT MPEJBAPUTENIHO OMpEAENIEH CIUCHK WIH B ONpEIecH
HHTEpBaJI ¢ JormycTuMu croiHoctu (I'bpoB, Anea, Tonoposa, lanamnos & Crounos, 2023).
Ipumepna 3amxaua: Cp3naiite enexkTpoHHa TabnMIa, BKIOYBAIIA YETHPH KOJIOHH — UME U
¢dammmus, rpan, obpazoBanne W Bb3pacT. Odopmere makeTa Ha Tabiumata ¥ TOATOTBETE
BBBEX/IAHETO Ha IET peja (3amuca) B Hes, KaTo 3aJaJieTe CIEIHUTE YCIIOBHS 33 BaJMJHOCT Ha
JITaHHUTE TP NOIBJIBAHE Ha KOJIOHA!
e I'pag — u3b6op oT majgamo MeHIO (OT JUara3oH) C Bb3MOXKHH CTOHHOCTH, OT KOHTO
NOTpeOUTENAT Na n30upa u3mMexay net rpaia. [Ipu BpBexk1aHe HA HEKOPEKTHH TaHHU
Jla ce OTXBBPJIM BbBEACHOTO B KJIETKATA.
e Od6pasoBanue — n300p OT Majanio MEHIO ¢ Bb3MOXKHH CTOHHOCTH — OCHOBHO, CPEIIHO,
Bucire. [Ipy BbBexkJaHe HA HEKOPEKTHH JaHHHM J]a C€ OTXBBPIIM BBBEICHOTO B KJIETKATA.
e Bwo3pacTt — orpannveHHe 3a BHBEXIaHE HA YMCJIOBH JaHHH B quara3ona ot 18 go 45
roxuHy. Jla IMa IIOMOIIEH TeKCT, KOWTO [1a Haco4Ba MOTPEOUTEIIS KAKBO TOYHO TPsi0Ba
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na Obae BBBEICHO, a MpPH BBHBEXKAAHE HA HEKOPEKTHH MaHHW Ja c€ IIO0SBU
MIPEayTIPExKACHHUE.

Pewmenne:

e C momomrra Ha Google Sheets ce cp3maBa Mozena Ha eneKTpoHHATa Tabnuna. OanTeT
ce ChXpaHsBa B PEABAPUTEITHO Ch3/1a/IcHA ITaIka B INUCKA.

e B HOB paboTeH JIUCT, ¢ UMe TPaj, B u30paHa 00JacT OT MOCICIOBATEIIHUA KICTKH CE
BBBCKIAT UMEHATA HA TIET IPaja.

e  Mapkupa ce obiacTTa OT KJICTKH Ha Ta0JIMIaTa 32 BEBEXKIaHE HA JJAHHU B KOJIOHA TPaj.
WsnmbnusBa ce komaumata JJawnu/llposepxka na Oannume. HaTucka ce OyTOHBT
Jlobasane na npasuno M OT Majamys COUCHK 3a Kpumepuu ce nzdupa Ilaoawo menio
(om duanasom), el KOETO ce MapKupa 00JIacTTa C BbBEICHUTE TaHHU 32 TPAIOBETE.

e  Mapkupa ce 001acTTa OT KJICTKH 32 BbBS)KJaHE HA TaHHU B KOJIOHA oOpa3oBanue. Ciex
noOaBstHe Ha HOBO TIPaBWIIO, 3a Kpumepuu ce m3bupa Iladawo menro, ciem KOETo ce
BBBEXKIAT CHOTBETHUTE CIIEMCHTH Ha CIMCHKA
(ocHOBHO, cpeHO, BUCIIE).

e  Mapkupa ce obOrmacTTa OT KIETKH Ha TabiuIara MokasBaHe Ha MOMOLLHWA TEKCT 3a
3a BBBEXKJAHC HAa JaHHH B KOJIOHA Bb3pacT. waGpana knera
3amaBar ce clegHUTE HACTpOiKuU: 3a Kpumepuu
ce u30upa BB3MOXKHOCTTa E Mmedxxcdy, KaTo ce
BBBSKIAT JIOJIHATA M TOpHATa BbH3PacTOBA
rpanuna (18 u 45); B cekuusara Paswupenu
onyuu ce TmocTaBs OTMeTKata 3a [lokazeane Ha ® noxassane Ha npenynpexenve
NOMOUWIHUA mexkcn 3a u36paHa Knemka Hu C€ OTXBbpNifiHe Ha BbBEAEHOTO
n3dupa  BB3MOXKHOCTTA  [lokassane — Ha
npedynpedcoenue (ur. 1).

Pa3wupeHu onyuu

BbBegeTe uncno mexay 18 u 45

Ako gaHHume He ca BanugHu:

®urypa. 1. Pa3mupenu onmuu.

4, CEPUHHU NJOKYMEHTH

CepueH NOKyMEHT (IHMPKYJISPHO TMHCMO) € KOMIIOTBPEH TEKCTOB JOKYMEHT, KOWTO
IIpeJCTaBIsIBa 00pa3el, ChCTOSII ce OT MOCTOSHHA M W3MEHUYMBA 4yacT. V3moisBa ce B ciydauTe,
KOTaTO ce Hajara Ch3JaBaHeTO Ha TojisiM Opoi eK3eMIUIIpH OT JaJieH JOKYMEHT, B KOWTO ce
MIPOMEHAT CaMO OTJEIHU KOMMOHEHTH. Ch3aBaHeTO Ha MUPKYJISIPHOTO MUCMO MpEMUHAaBA Tpe3
n3pabOTBaHEe HA OCHOBHHUS JOKYMEHT, ChIbpPIKAIl HHPOPMAIIUATA, KOATO € ¢IHA U ChII[a BbB BCUUKH
BEPCHUH U CE Ch3/aBa eTHOKPATHO, U (paiin ¢ JaHHU (eTeKTPOHHA TabJInIa) ChAbpKaIl HHPOpMAITHs
3a M3MCHsAEMaTa 4YacT Ha JOKYMEHTa, pas3inyHa 3a Bcekd oTaeneH nokymeHT (I'bpoB, AHeBa,
Tonoposa, [lanamnos & Crouios, 2023), (I'spoB, AneBa & Togoposa 2008).

[pumepna 3amauya: Cp3paiiTe NUPKYISpEeH NOKYMEHT — IpaMoTa 32 BCEKH YUYCHHK
[IOCTUTHAJ OTJIMYEH yCHeX OT JaJCHO YUHIUIIE.

A B
1 ume npesume damunns Knac €V ,BACHA AEBCKM®
2 CT1oAH MBaHoB locnoguHoBe VI
3 MeeTta Hukonaeea eopruesa VI rPAMOTA
4 bnarosect Aumos CoTUpoB IX
5 lnameHa [umuTpoBa Konesa X 32 Om"”:f” yenex
5 Ovta Cynai Henvk X <<ume npe3zume paMuAua>>
<<knac>> knac
v Qv
®durypa. 2. Qaiin ¢ uHGOPMAITHSL. ®urypa. 3. Mozen Ha rpamMoTa.

Pemenue:

e Cw30asane na ¢paiin (6aza oannu) ¢ ungpopmayusn

C nomorura Ha Google Sheets ce cp31aBa TabiMIa ¥ ce BbBEXKIAT JAHHUTE 3a MET yYCHUKA
(¢pur. 2). DaiinbT ce nmMeHyBa Students u ce cbxpaHsiBa B IPEBAPUTEIHO Ch3IaJCHA B [HCKA TAIKa
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¢ ume I'pamoTu 3a oTiimyeH ycmex. /[anmaute B TaOnmiaTa MoraT na ObAaT M3BICYCHH U OT
OTTOBOpHUTE Ha Ch3faaeHa ankera ¢ Google Forms.

e (Cv30asane Ha 0cHOGEH OOKYMEHM

OCHOBHUAT JOKYMEHT (IpaMoTa) ce ch3fasa ¢ momoira Ha Google Docs mm Google Slides
(pur. 3) u ce 3amasBa ¢ ume Certificate B mamkara 'paMoTH 32 OTJIMYEH ycHex.
3abenexncka: B mokyMeHTa Mexy 3HAIMTE << >> ce U3MUCBAT MMCHATA Ha KOJIOHHUTE OT (paiiia ¢
JIaHHY, OT KOUTO LIIe CE U3BJINYA IIPOMEHINBATa HH()OPMALHSL.

o Cw30asane Ha cepuiiHusa 0OKYMeHm

Crnen otBapsie Ha (aiina Students yuenumrmre craptupar jgobaskara Autocrat, xosTo
NpeABapUTENHO ca MHCTamupanu. Chb3JaBaHeTO HAa WHIMBHYaJHUTE I'PAaMOTU 332 BCEKU YUCHHK
IIpeMUHAaBa MPe3 CICTHUTE CTHIKH:

AutoCrat x

Franiomm
1. Name your merge job

Job name

Tpanmoria

Crpnka 1: 3amaBa ce uMe Ha 3ajavara 3a FoA AT br e ok
CIMBaHE, KaTo B TEKCTOBOTO Imosie JOb name ce
n3nucea 'pamorw.

AutoCrat x

P ——
New! Now you can choose Google Slides as a job template from Drive.
]

Crpnka 2: V300pbT Ha IIA0JNOH cTaBa, KaTo OT

. Certificat
Oytona From drive ce u3bepe Beue HaNpaBeHUST o e
mabion ¢ ume Certificate. cecenty aned et

AutoCrat X
Crbnka 3: 3a cBbP3BAHETO HA U3XOJHUTE TaHHU

KbM [IabnoHa B mojeto Merge tab ce us3bupa 3 Map seuree cafa & empiote

JHMCTa ChIbprKalll TabiunaTa ¢ JaHHU. B momnero e s+ Wedeow st 2
Header row ce mocouBa 3ariaBHMAT pel Ha
tabmumara (1), a B monero First data row ce | ,
3a/1aBa HoMepa Ha pefa (2) B TabmumaTa, oT KOUTO - <cumac = ez w s
me 3amoyHe o6paboTBaHeTO Ha MH(POPMAIUATA.

Cien ToBa ce M3BBPIIBA IPOBEPKA Jally Ha BCSKA
KOJIOHAa ChOTBETCTBA IIPaBHJIHATA BPB3Ka.

Standard 3 R IpEsE maps o HUB NPOINNE BAMMNMA T
chamann > calumn
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Crbnka 4: daiimoBuTe HACTPOWKH CE€ 3alaBar,
KaTo ce 3ammcea B mojero File name I'pamora —
U OT pasrbBallHis CE CIIUCHK Ce KOMHPa M MOCTaBsI
noJero <<ume npesume GaMuIus>> (Taka BCEKU
¢aiin e Obe UMCHYBAH C UMETO Ha ChOTBCTHUS
yYeHHK). 3a TMN Ha M3XomHus (aiin ce u3bupa
PDF u ce u36upa Multiple output mode (classic
mode) 3a reHepWpaHe Ha BCEKH 3aldC Karo
oTaeneH (amn.

AutoCrat

4. File settings

File name

[pauiora - <= npesine davanun=~

U can Use << TAGS > aligne ta marge sheetc

Output as

&) Mullipla aulpul moda (classic mede)

Single output mode.

Help Guide

R heaners to merge In source

Crenka 5: 3a ompeznensHe Ha MICTOTO, KBIIETO
me ce 3ama3iaT Bcuuku (aiioBe ce mocouBa
nmamkara ['otoBu rpamorm ot Gyroma Choose
folder.

AutoCrat

rpaue
5. Choose destination folder(s)

I [oT0BYM rpamoTH

“All merged docs will 00 inlo Ihese foiders

Help Guide

Crpnka 6: U30upa ce KoJOHA, KOSTO IIE
ChIbpKa BaJIUIEH HJICHTH(UKATOp Ha TMarka.
Ta3u cTbhKa ce mpoIiycka.

AutoCrat

rpaT
6. Add dynamic folder reference (opfional)

*Seloct a column that wil contain a vaiid folder |0} when tis job runs

e I

Help Guide

Crbnka 7: Ha ta3u cThika, MOXE Jia Ce 3a1aje
YCIIOBHE 3a Ch3JaBaHETO Ha (hailyloBe C TOYHO
OTIpe/ICNICHN M3XOJIHU JaHHHW. AKO MCKaMme Jia ce
reHepupar rpaMmoTuTe camo Ha yueHuuute ot VIII
u X kmac, or 6yrona Add condition ce 3amaBar
JIBETE YCIIOBUSL.

AutoCrat

-
7. Set merga candition (aptional)

Only merge a row it

Column  wme npesume dawwnun = equals X

Column wnac + equals VIl

*Only 10w thal mast he abova conditions will be merged

Enter a specific value, NULL (empty) or NOT NULL not empty)

it m m m

Help Duids
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AutoCrat *

pavan

8. Share docs & send emails

share doc?
Yes ® No

Crpnka 8: B ciyuaii, ye nckame Bceku Qaiin
(rpamoTa) na ObIe H3NpaTeH IO EJIEKTPOHHA
moma ce u3bupa paauoOyTOHBT YES, U ce
HAIPABSIT ChOTBETHUTE HACTPONKH.

elp Guide Canees m n “
AutoCrat .
9‘.‘:;:‘/{9’\’70‘16 job triggers
FRR—
Yes'® No
Crpnka 9: 3anasBa ce 3ajayata ¢ HaTHCKaHe Ha Fur v
OyToHa Save.
Help Guide cancel m m
AutoCrat .

Existing Jobs

Mpamotin » 7 @ i

Crbnka 10: U3nenHenueTo Ha 3ajgadara ce
craptupa oT 6yrona Run job.

Help Guide Manage triggers

CJ'IG,Z[ MNPpEMHUHABAHCTO Ha BCHUYKHU CTBIIKM B IIaIlKaTa rpaMOTH 3a OTJIMYEH YcCmex ce
3arasBar (I)aﬁHOBeTC C 'OTOBUTE I'PaMOTH 3a BCEKU €INH OTIIMYHUK.

5. 3AKJIIOYEHUME

B Hactosmara paboTa e ommcaHa elHa BB3MOXHOCT 32 M3IOJI3BaHE HA OOJNIAYHH CPEIul |
TEXHOJIOTUU TIPU MpPEToJaBaHeTO Ha ydeOHara AucHuruinHa ,,IHGOpMallMOHHH TEXHOJIOTHH B
yumnaiie. Peannzanusta Ha MpeayioxKeHUs MOAXO0 CIIOCOOCTBA 32 pa3BUTHE Ha MPAKTUYECKUTE U
MIPWIOKHHA YMEHHSI HAa YUYEHUITUTE B 00JIACTTa HA TEXHOJIOTHHTE.

Paborara mie Ob/ie MoJNIe3Ha 3a YUUTENNUTE, TPEenoiaBanid HHPOPMAIIMOHHU TEXHOJIOTHH B
TUMHA3MAJICH eTall Ha OBJITapcKoTo yuwiumie. Tsi ThpIU pa3BUTHE B MMOCOKA pa3paboTBaHE U Ha
JIPYTH TEMHU OT YYeOHOTO ChIIbpXKAaHUE B 00JIauHa cpela.
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Abstract: OGyueHneTo Mo MaTeMaTHKa € BakKHa 3a/1a4a 32 BCCKH €IUH YUUTEN, 3aI[0TO Upe3
Ta3u (QyHIAMEHTAJIHA HAyKa Ce€ Pa3BHBA AQHAIUTHYHOTO M JIOTHYECKOTO MHUCIECHE Ha YUEHHUIIUTE.
VIMeHHO 3aTOBa MPENOIABATEIUTE € HEOOXOIUMO [1a ChyMSIBAaT Ja MPUIAraT MOIXO0H U METOAN Ha
o0yueHne, KOWTO ca HAIIEAHH W [OOCTHIIHH 3a oOyuaemute. YUEHHIIUTE MHOTO MO-JIECHO
BB3MpHEMAT ydeOHHMs MaTephaj, KOraro CaMy ca JOCTHUTHAIM 10 3HAHHETO M Ca BhL3IPHETH
MpaKkTHYeCKaTa My HPUIOKUMOCT. KOHCTPYKTHBHCTKHUSAT MOIXOJ MpeoOpbhlla TPaaUIHOHHUTE
MPEJICTaBHU 32 KJIACHATA CTasl, B KOSTO IO IPHHIUIT OCHOBHO JACHCTBAIIIO JIUIIE € YUUTENISAT U TOCTaBsI
YYEHHIUTE B INIaBHUTE posid. Te camu TpsOBa Aa JOCTHUTHAT JI0 HOBUTE 3HAHUSI, KATO POJISATA HA
yuuTeNs € Jia TH Haco4Ba. B crarusita ca mpeacTaBeHH WJEH KaK MPEroJaBaTessiT Aa MPUIIOKH
KOHCTPYKTHUBHUCTKHS TIOX0/ B 00YyUEHHUETO 0 MareMaTuka. Pasrienanu ca npuMepH, ype3 KOUTO
TO3W TIO/XOJ OHArjieAsBa Ttemara ,ENMHAKBM TPUBIBIHUNK U [OKa3Ba MNpPaKTHYECKATa
MPUIOKKUMOCT Ha TOBA 3HAHHUE.

KeyWO rdS: KOHCTPYKTHUBHUCTKHU IOAXOM, 06yquI/Ie o0 MaTeéMaTuKa, CIHAKBU TPUBI'BJIHUIN

1. BBBEJEHHE

MaremMaTrkarta € (yHJaMEHTalIHA HayKa, YUeTO MPAKTHUECKO MPHUIIOKECHUE ce OTKPOsBa B
o0nacTi KaTo apXUTEKTypa, MKOHOMHKaA, MH(popmaruka. LlIupokoro ¥ mnpuiioxXeHue B JIPyrH
o0yacTu OT XMBOTa Ha Xopara € IpeINocTaBka 3a He0OX0ANMOCTTa YYSHUIIUTE J1a UIMaT OTJIMYHH
3HaHUS U yMEHUS 110 MaTeMaTHKa.

OOy4eHHeTo 1o MaTeMaThKa € OT CHIECTBEHO 3HAuYeHHWE, 3all0TO Ype3 HEero Y4YEHHIUTE
npuo0MBaT He caMO 3HAHHS B KOHKpETHATa 00JacT, HO M pa3BHBAT JIOTHYECKO MUCIICHE, YMEHUS
3a pelaBaHe Ha Mpo0seMu. 3aToBa yUUTEIAT TpsiOBa 1oOpe Aa moxdepe MoAX0ANTE U METOANTE Ha
oOyueHwne, Taka 4e 00ydJaBaIlnuTe Ce 1a YCBOSIT 3HAHUATA U YMEHHATA B IBJITOTPACH ACIEKT.

OmnpeneneHo obydaBamnuTe ce BB3MPHEMAT U BB3MPOU3BEKAAT 3HAHMA, 10 KOUTO CAMH ca
nocturHany. ToBa JaBa OCHOBaHHE YUHTENAT Ja M3IOJI3BA MOIXOMM Ha OOydeHHE, B KOHTO TOM
IoJIoMara y49eHHUIMTe Jja JOCTHIHAT CaMH J0 OTNpeNesIeHO 3HaHWE, Ype3 BBIIPOCH M HACOKH.
TakuBa MoaXxoau ca KOHCTPYKTHBHUCTKH, MPOOJIEMHO-0a31paH, KOOTIEPaTHBEH, HIPOBH.

2. MoAXoan HA OBYYEHHME. KOHCTPYKTUBUCTKH INOAXO/.

IMonxonu Ha oOyueHHMe 1O MareMaTHKa, KOWTO YYHMTEJISIT MOXE Ja H3I0J3Ba ca:
TPaIMLUMOHEH,  KOHCTPYKTUBUCTKM,  HpoOJIeMHO-0a3MpaH,  IPOEKTHO-Oa3upaH,  HIPOBH,
KOOIIEPAaTUBEH U Jp.

W3non3BaHeTo Ha eUH U ChII TOAX0/ Ha 00y4YeHHE BbB BCEKH €/IMH Yac BOJIM 10 JIUIICA Ha
MHTEpEC W TPYIHO YCBOsIBaHE Ha yueOHMs Npolec OT CTpaHa Ha ydeHuiure. MIMeHHO 3aToBa €
HYXHO YYWTENST Ja ChyMsiBa Ja HpWiara pasiMyHH IOJXOAM B OOydYCHHETO, 3a Ja MOXKE
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oOydJaBamuTe ce fa ObJaT aKTUBHH | J]a YCBOSBAT YUEOHHS MaTepHall.

KOHCTpYKTHBU3MBT € TEOpHs, KOSTO C€ OCHOBaBa Ha WIESTA, Y€ yUCHHIUTE ydacTBaT B
Ch3AaBaHETO Ha HOBHM 3HAHUS, BMECTO IPOCTO Oa 3amoMHAT mHMopMarms. JlokaTto Xopara
TIPEXKUBSIBAT CBETa M OCMHUCIIAT TE€3H MPEKUBSIBAHUA, T¢ (OPMHUPAT CBOM COOCTBEHH NPEICTABU H
HHTETpUpaT HOBa HH(pOpMAIHI BbB BeUe CHINECTBYBAIIUTE CH CXEMH Ha MO3HaHHUE. Ta3u Teopus
aKICHTHpa Ha aKTHBHATa poJisi Ha 0O0ydaeMuUTE B Ipolleca Ha yCBOsIBaHE Ha HOBa MH(OpMAaLUs.
BmMmecro na nonyuaBat uH(OpManus NacCMBHO, YYEHHIIUTE Pa3ChKAaBaT BbPXY OIMTA CH, Ch3/1aBaT
CBOU pa3OMpaHus U [0 TO3W HAYKH Pa3IIMPsBAT IPEIUIIHUTE CU 3HAHUS.

KOHCTpYKTUBM3MBT, KaTO TUIaKTHYECKa METOJMKA, CE OCHOBaBa BbPXY OTYMTAHETO Ha 1Ba
OCHOBHHM (haKTOpa B MO3HABATEIHATA ACHHOCT Ha MHAMBUA — IPOLECHT Ha BHTPELIHO U3TPayKIaHe
Ha TMO3HABATENIHM CXEMH W IIeTIeChOOPa3HOTO BHHINHO akTyaim3upaHe W ctuMmynupane ([roxpe,
2001). Tasu obGpasoBatenHa (GuiIocopHs ce OCHOBAaBa Ha MPEINOCTaBKATa, Ye YOBEK AKTHBHO
KOHCTPYHpa CBO€ COOCTBEHO 3HAHHE Upe3 B3aNMOJICHCTBHIE C HElllo, KOETO Bede IMO3HaBa U pazoupa.

OTkposiBAaT ce IBe OCHOBHH (OPMH Ha KOHCTPYKTHBH3MA: KOTHHTHBEH H COIHAJICH
koHcTpykTHBH3bM (XKamaposa, 2014). ®opmynupan 3a nbpBu mbT 0T JKan [Inaxe, KOTHUTHBHUST
KOHCTPYKTUBU3BM pa3KpHBa, Y€ MHTSIUTCHTHOCTTAa € OCHOBEH JKU3HEH IPOIIEC, Ype3 KOUTO JOBEK
ce aJlanTyupa KbM CBETa OKOJIO HEro Ype3 CBOsI ONUT M TaKa II0ETAITHO T10JIyYaBa CBOUTE HOBH 3HAHUS
3a 3a00MKajsIara ro cpena. 3a pasiiuka oT Teopusita Ha [Tunaxe, Burorcku TBbpay, e Jeuara He
MOJTy4aBaT CaMOCTOSITEIHO 3HAHMUsI, HAPOTHB T€ CE Y4aT, HO C IIOMOILTA Ha IT0-KOMIIETEHTHH OT
TSAX B OOLIECTBOTO, KOUTO T'M HAIBTCTBAT B THPCEHETO HAa HOBHUTE 3HaHWs. Te3u aBe (popmH Ha
KOHCTPYKTUBH3Ma O(OpPMAT CBBPEMEHHOTO pa3OupaHe 3a KOHCTPYKTUBHCTKH IMOJXOJ B
00pa3oBaHHETO, @ KMMEHHO YYEHHIUTE CaMOCTOSTENHO Ja JOCTHraT 10 HOBUTE 3HAaHUS,
MOIIOMAaraHu OT YYHTEIS Upe3 BBIIPOCH WITH MPAKTHICCKH TOCTAHOBKH.

KOHCTPYKTHBUCTKUST IOAXO]] IMIPEIOCTaBs MO-BUCOKA CTEIICH Ha MHTETpaIusi U pa3OupaHe
Ha yueOHUS MaTepHuai. B To3u moaxon menrta Ha 00ydeHue e He caMmo Ja Obe peaaieHa KOHKpeTHa
nHpOpPMaNHUs, HO YICHUIIUTE Ja ObIaT MPEBbPHATH OT ITACHBHU TOIyYaTeNId Ha 3HAHUS B aKTUBHH
KOHCTPYKTOPH Ha 3HAHWS U yMEHHUs. Taka ce akIeHTHpa BbpXY IeNiTa Ha 00pa30BaHUETO, KOSITO €
a ce JOCTHTHE IO COOCTBEHO pa3dmpaHe, a HEe [0 3allOMHSHE Ha ,,[IPABHJIHH OTTOBOPHU‘
(CrapubparoB & Anrenosa, 2011).

Bce mo-uecto yuutenst u3bupa TO3M MOAXO, 3aI[OTO TYK POJMTE ca Pa3MEHEHU: INIaBHU
JIEWCTBAIIM JIMIA Ca YYCHUIIUTE, a yUUTeNsT uMa (dacunuraropcka poiisi. [Ipenogasarenst nocrasst
oOy4aBaliuTe ce B IM03HATa CUTYAIUs U MOJIIOMAara JOCTUTaHeTO IO HOBOTO 3HaHWE Ype3 peaula
MOJIXOAAII0 OAOPaHK BBIIPOCH M HACOKH, HO 0e3 TOil 1a ro u3Ka3Ba AUPEKTHO. Taka jrernara camu
OTKpHUBAT HOBOTO 3HAHHE U MO-JIECHO OMXa ro BH3MPOM3BENN Ha O-KbCEH €Tall, KOSTO BOIH JI0 T0-
nmobpu pesynraTa B oOydeHuero. OCHOBHaTa OTTOBOPHOCT Ha YYHTEN € J1a Ch3lIaje cpela 3a
CBBMECTHO peIIaBaHe Ha MPOOIIEMH, B KOSITO YUYCHHIIUTE CTaBaT aKTUBHH YYACTHHIIA B COOCTBEHOTO
cu o0y4YeHue.

Hanpuwmep, npu u3ydaBaneTo Ha ,,/ipoOHn uncia“ B V xiiac. YUnTesaT Bb3iara npakTuiecka
3aja4a, B KOSTO YUCHUIIUTE Pa3/elsaT Mulla Ha HAKOJIKO mapuera (2, 4, 6, 8, 10), cien ToBa Ousar
HACOYEHU 4pe3 BBIPOCH ,, Kaksa uacm om nuyama ce nada Ha 0adeHo 0eme, ako ms e pazoeieHa
na 2 (4,6, 8, 10)? . Tlo To3u HauuH 0OydYaBaIIMTE CE€ CAMH JOCTHUTAT J0 HOBOTO MOHSATHE JAPOOHO
YHCII0, IO3HABAWKU OT HAYaJlleH eTal TePMUHU KaTo MOJOBUHKA, YeTBBPTHHKA H T.H.

[punaraHeTo Ha KOHCTPYKTHBUCTKHS MOJIXO0/1 B 00Y4E€HHETO 110 MaTeMaTHKa MPE0CTaBs Ha
YYEHHIITE OTTOBOP Ha BBIIPOCA, 3alll0 € HeOOXOIUMO Jla ce M3yuaBa KOHKPETEH yueOeH MaTepHa
U pasKpuBa MPaKTHYECKOTO MPHIOKEHNE Ha MaTeMaTHKAaTa.

3. H3MOJ3BAHE HA KOHCTPYKTUBUCTKHU IOJXO/J1 B OBYUYEHUETO I10
MATEMATHUKATA
OoOyuenuero o maremaruka B VII kiac ¢ HacCO4eHO KbM YCBOsIBAaHE HAa 0a3MCHU 3HAHHS U
YMCHUS, KAKTO U M3TPaXKIaHE HA KIIFOYOBH KOMIICTCHTHOCTH y YUYCHUIUTE. YUCOHUAT MaTepHal
BKIIIOYBA M3y4YaBaHETO Ha TeMH Kato: llenu m3pasu, YpaBHuenus, OCHOBHU I€OMETPHYHHU QUTYPH,
Ennaksu Tpubrsianunu, HepaBencta, Ycnopenuuk, EneMeHTH OT BEpOSITHOCTH M CTaTHUCTHKA.
Te3u TeMaTHYHH Pa3[eid Ca M0-a0CTPAKTHH 3a YUYCHHUIIMTE M T€ MO-TPYIHO YCBOSIBAT YUCOHHS
Matepuai. ToBa BOIU 10 HCOOXOIUMOCTTA YUUTEIIAT Aa ThPCH Pa3HOOOPA3HU METOAM U MOIXOJIH,
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gpe3 KOUTO Ja CbhbyMee Ja MPENOCTaBU IO-IOCTHITHO M HArjeIHO y4YeOHWs MaTepuai, Taka de
YUYCHHIIUTE Ja MOTaT HE CaMmo Jia TO YCBOST, HO | Jia TO mpuiaraT B Obaeme. [logxon Ha oOy4yeHwme,
gpe3 KOWTO o0ydyaBalWTe Ce TpalHO MPHIOOWBAT 3HAHWA W YMEHHS W C€ HAay4aBaT KaK Jia TH
MpujIaraT, € KOHCTPYKTHBHCTKHUT.

3.1. M3noa3BaHe HA KOHCTPYKTHBHCTKH MOAX0/1 B Temure ,,IIpouent* u ,,JIponopuus*

VYueHunyre MHOTO 10-100pe Bb3NpremMar HHYOpPMaIsITa, KOraTo CaMH TOCTHTaT 0 Hesl, a
HE WM € MpeloCTaBsiHa II0 TPAJUIMOHHHMA HayMH OT yuurtens. VIMeHHO 3atoBa e no0pe
Nperno/iaBaTeNiT Aa CbyMsBa B IPENOJIaBaHETO Ha ypOLMTE CH Ja IpUiIara rmoxojau, ype3 KOUTO
JieraTa CaMOCTOSITEIIHO Jia TOCTUTAT 10 3HAHUETO U Ja ce YOeIaT B He0OX0AUMMOCTTa My, 3a Jla MOTaT
IOCJIE JIa TO TIpHJiIarar ¢ JEKOTa.

Hanpumep mpm wm3ydaBaHero Ha Ttemata ,llpomeHt B V Kiac, yYuTensT H3MOJI3BA
KOHCTPYKTHUBHCTKHS TTOJIXOJ KaTo OOBBPIKE TeMaTa C JKUTEHCKa cirydka. Jla momura y4eHHIUTE:
»3abenazeanu au cme no sumpurume nHa mazasunume naonucu — 50 % namanenue?, Cnopeo sac
Kakeo e npoyenmvm?, Janu npoyenmvm modce 0a OvOe npedCmager Kamo 0OuKHo8eHa Opobd?,
Tozasa npoyenmvm e uacm om newjo? Ao HeHaMaieHAMa (NbPBOHAYATHAMA) YeHa npuemem 3a
100 mpoyenma, mo konaxo we 6voe Hamarenama? . Upes Ta3u mopenuiia OT BBIPOCH Jclara
JIOCTHTAT JI0 HOHSITHUETO MPOLIEHT.

B temarta ,IIpomopruu® chmo Moxke Aa ce NMPUIIOKH KOHCTPYKTHBHCTKHAT Mojaxoxa. B
HAvyaJIOTO Ha YPOKa Ce IOCTaBsl 3a 33/1a4a YYCHHUIIUTE J1a CMECST JIBE ChCTAaBKHU, KaTO OT €IHara ce
B3eMar 2 4acTH, a OT Jipyrara 3 4acTu, KaTo BCKa 4acT € ¢ paBHa Maca. O0y4aBalire ce JOCTUraT
JI0 oHsATHETO oTHOLIeHue. Clie/l TOBa, 3a 1a pa3depar KakBo € MPOMOPIHs, YUUTEIAT I'M HaChpuaBa
Jla B3eMar OT ITbpBaTa ChCTaBKa 4 4acTH, a OT BTOpaTa 6 9acTH. YUHUTENIAT HacOUYBAa BHUMAHUETO Ha
JenaTa KbM 3aBUCHMOCTTA Ha JBETE CHhCTABKM B JIBETEC OTHOIICHMS 4Ype3 BBIPOCH — ,, Mma au
HAKAKBA  3A6UCUMOCHL MEINCOY KOAUHECMEOMO 6 NbPEOMO OMHOWIEHUEe U 6b8 6MOpOmo?,
Iponopyuonanna au e?, Axo dseme omuowieHuss ca pagnu, mo mosa au e nponopyus? . Upes
penunaTa BBIIPOCH YYEHUIIUTE JOCTUTAT 1O TEPMUHA POIIOPIHSI.

OmpeneneHo 00y4eHHETO MO0 MaTeMaTHKa € TI0-HHTEPECHO 3a YUYCHUIIUTE, KOTaTo ce IPaBsT
EKCIIEPUMEHTH U HArJIE/HO Ce II0Ka3BaT 3aBUCMMOCTHUTE MEX/y BennunHuTe. ToBa e npennocraBka
Te3W 3HaHWs Ja ObJaT TpalHM M Ja MOraT C JIEKOTa Ja Ce BB3IPOU3BEAaT NPH pellaBaHe Ha
KOHKPETHH 3aJIa4H.

[leneHacOYEHOTO MOCTaBSHE Ha IO3HABATEJIHH IIPAKTUYECKH 3aJadyd MOJIOMara KakTo
npoleca Ha pa30MpaHe, Taka M YCIEUIHOTO CBbP3BaHE Ha HOBOTO, HEMO3HATOTO Y4eOHO
CHIbPKaHNE C TI0-PAHO N3YUYECHOTO U YCBOCHO 3HAHME.

3.2. U3no/3BaHe HA KOHCTPYKTHUBUCTKHUS MOIX0A B TeMaTa ,, EATHAKBY TPUBI bIHAIM

Temara ,EqHakBu TpUBIBIHUIM® HW3UCKBA YYEHUIWTE Ja IO3HaBaT NpPU3HALUTE 3a
€IHaKBOCT Ha TPUBI'BIHHULM U Ja TY NpUIaraT B KOHKPETHU 33Ja4u OT JOKa3aTEICTBEH XapakTep.
HmenHo 3ajgauuTe, B KOMTO C€ H3UCKBA JOKAa3BaHE HAa KOHKPETHO TBBPJACHHUE, 3aTpPyIHIBAT
YUEHUIINTE.

IIpmiaranero Ha KOHCTPYKTMBHMCTKMsI IIOAXOJ B TeMmara ,ENHakBM TpUBIBIHULIM
Ipeapasnojiara y4eHUIIUTE KbM II0-JIECHO YCBOSBaHE Ha Marepuana W IpPeBB3MOTBaHE Ha
TPYZHOCTHTE NPH W3rPaXkJaHe Ha I0Ka3aTeJICTBAaTa HA 3aJauuTe.

IIpu 3ano3HaBaHe ¢ Temata ,,EIHAKBU TPUBIBIHULM YUUTENAT pas3fielsl yYEHULUTE Ha
rpynu. Pa3nmaBa Ha Beska rpyna MakeTH Ha TPUBI'BIHHMIN M MM TIOCTaBs 3a 3aJada J1a OTKPHUSAT
€/IHaKBUTE TPUBI'BIHULM. 33/1aBa UM BBIIPOCH KaTo: ,, Heobxooumo au e da umam pasuu enemenmu
mpuvebanuyume, 3a 0a bvoam eonaxeu?, Kou eremenmu Ha mpuvebinuyume we nposepume Oaiu
ca pasnu? . Upes mocraBeHara 3aja4a oOydJaBalliTe CaMH JIOCTHTAT IO 3HAHHETO, Y€ €THAKBUTE
TPUBI'BIHUIY UMAT ChOTBETHO PABHU CTPAHU U CHOTBETHO PAaBHU BIJIU.

B Ta3u Tema Moxe Ja ce NMPUWIOKU U Jpyra uies. Besko mere momydaBa KapTHHA OT
reoMeTpuuHd (GUTypu (KapToHYe ¢ OBJITApCKU IIEBHIM). YUHTEISAT TOCTaBs 3a 3ajada Ha
o0y4JaeMHTe, H3MON3BAHKH YEPTOXHM WHCTPYMEHTH (IMHHSA, TPUBIBIHUK, TPAaHCIOPTHD), A
OTKPHAT TPUBI'BIHMIM, KOUTO ca exHakBH. OOydaBalmuTe ce M3MEpBAT CTPAHUTE W BIVIUTE Ha
TPUBTBIHUIUTE U YYUTEIAT TH HACOUBA C BBIIPOCH (,, 3au0 mpubbanuyume ca eOHaKkeu cnopeo
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sac?, Kou eremenmu ca pasnu? “). Taka Te CaMOCTOSTEIIHO JOCTHUraT JI0 3HAHUETO, 4e 3a Ja ObhaaT
€IHaKBH TPUBI'BIHUIIUTE, MEPKUTE Ha CHOTBETHHUTE WM CTPAHHM M BIJIM TPsOBa qa OBJAT PaBHU.
OcBeH TOBa ce 0UYepTaBa Bpb3KaTa MEXKIAy MaTeMaTHKaTa U H300pa3uTEeTHOTO H3KYCTBO.

VYuenuiure TpsiOBa Ja NPUIOOMAT 3HAHWUS M yMEHHS Ja JOKa3BaT €IHAKBOCT Ha
TPUBTBIHUIMTE TOCPEJCTBOM IIPU3HAIIMTE 33 €IHAKBOCT. 32 1a O'b/IaT YCBOCHH U 3aTBBPACHH TE3H
MPU3HAIM YYUTEIAT pa3faBa MaKeTH HAa TPUBTBIHHUIM C PAa3IMYHUA JBDKHHA Ha CTPAHHUTE W
pa3Mepu Ha BIVIMTE U MOCTABS 32 33j1a4ya Ha JielaTa ja TU IPYIUPAT B TPHU IPYIIH, KATO BCAKA OT TAX
Jla OTrOBaps Ha MPEBAPUTEITHO OMPEICICHU YCIOBHS:

e [IwpBa rpymna — BCUYKH TPUBI'BIHHIIN, KOUTO UMAT ChOTBETHO PABHU JIBE CTPAHH U BI'bJ,

e Bropa rpyna — TpUBTBIHHUIIUTE, KOUTO HMAT CHOTBETHO PABHU CTPaHA U J1Ba Br'bJIA;

e Tpera rpyna — OHE3H TPUBI'BIHUIIM, YUUTO TPH CTPAHU Ca CHOTBETHO PABHHU.

VYueHHIUTE M3MONA3BAT YEPTOKHU HMHCTPYMEHTH (JIMHHS, TPAHCIIOPTHP), 33 Ja H3MIBIIHSIT
M3UCKBAaHUITA WM Jla TPYNUpaT TPUBIBIHHIKTE. Taka Te pa3dupar, 4e eJHAaKBOCTTa Ha
TPUBTBIHUIUTE CE ABJDKU HA ONPECTICHHU PU3HALM U JIOCTUTAT 10 3HAHUETO, Y€ JIBa TPUBI'bIHUKA
ca eJIHaKBU:

®  [pU CHOTBETHO PaBHHU JIBE CTPAHH U BI'bJI 3AKIIOUYCH MEXKY TAX;

L] HpI/I CBOTBETHO paBHI/I CTpaHa U aBa an/men(aHm Ha HCA BbI'bJIA,

®  [IpU CbOTBETHO PaBHU TPU CTPAHHU.

To3u HA4UMH ¢ MOCTBIICH 3a JelaTa U T MO-JCCHO BB3MPUEMAT MPU3HAIIMTE 3a CTHAKBOCT, C
KOETO YCICIIHO CE pPeaiu3upa MUAAKTUUYCCKUAT MPUHIMI 3a CH3HATEIHOCT MO OTHOIICHHE Ha
N3y4aBaHOTO Y4EOHO ChIbpIKaHHE.

Hpyra wupesi, U3M0I3BaIla KOHCTPYKTUBHCTKHSI TOJAXOJ, KOSITO MOXKE Jia Ce MPHJIOXKH B
4acOBETE M0 MAaTeMaTHKa, € KJIAChT Jla Ce pa3/ieNid Ha miecT rpynd. Ha Beska rpyma ce pasmaBar
Marepuaid 3a u3paboTKa Ha TPUBIBIHA pamMKa 3a CHUMKA. [IpernojaBaTensir MpeaBapUTEIHO
ompejens pa3MepuTe Ha PaMKHUTE, Taka 4e Clie/l U3IIBJIHCHNE Ha 3a[a4ara Jia ce MOJydJar 1o JBe
€/IHAKBU PaMKH. YUYHUTENIAT HACOUBA YYCHUIIUTE YPE3 BHIPOCH KATO: ,, 3auo ce noayuuxa eOHaxkeu
pamku?, Cpasneme pazmepume, Koumo mpsbeauie oa cnazeame? ““, Taka jenara OTKPUBAT, Y€ JIBE
OT IPYNUTE Ca UMaJH BE€ PaBHU CTPAHU U BI'BI, IPYTU JABE — CTPaHa U ABa BI'biA, a MOCIEAHATA
JIBOWKa ca OWiIM ¢ paBHU CTpaHd. [10 TO3M HAYWMH O0yYaBaIIUTE CE CAMOCTOSITEIIHO IOCTUTAT J0
MIPU3HAIIUTE 33 ¢IHAKBOCT U ChyMsIBAT JIa TW OTKPOSBAT MO-JICCHO B 3aIaYH.

33 Ja ce 3aTB'I)p)I$[T 3HAHHUATA 3a CAHAKBU TpI/I’BF’bJ'IHI/IHI/I, y‘-IeHI/IL[I/ITe ce pa3)1en;1T Ha CKHUIIU
U YYUTEIAT UM IOCTaBs 3aj7a4a Ja MpoydaT KbJAe U KaK B apXUTEKTypaTa (MOCTOBE, IUPaMUIN) U
mpupozara (KpUCTalu, JIUCTa) ce CpelaT eIHAKBU TPUBI'BJIHHUIIN, KaTO BCSKA OT TPYIHTE MIPEICTABS
cBouTe HaOMIOACeHUs mpej kiaca. Upe3 Ta3u 3ajaua ce MOKa3Ba MPAKTHYECKOTO MPHUIIOKEHHE Ha
MaTeMaTHKaTa ¥ 3HAaYUMOCTTa HA FEOMETPUSITA, Pa3BUBAT CE M YMEHUS 3a paboTa B €KHIIL.

Upe3 MHOXKECTBO HAYMHU YUYHUTENSAT MOXE Ja HPHIOKH KOHCTPYKTHBUCTKHS MOJXOJ B
00ydYeHHETO 10 MaTEMaTHKa, IPOBOKUPANKU HHTEpeca Ha YUYCHUIIUTE KbM 00yUUTEITHHS TIPOIIEC 10
MaTemartuka. OCBEH TOBa Ype3 U3IOI3BAHETO HA TO3H IMOAX0]] 00yJaBaIuTe ce MPUI00UBAT 3HAHUS
Y YMEHHUs, KOUTO OMXa MOTJIH Jia BB3IIPOU3BEAaT U B ObJele.

3.3. IHOBATHBHH TEXHOJIOTMH B 00yYEHHETO M0 MATEMATHKA, Ype3 KOUTO ce mpujiara
KOHCTPYKTHBUCTKH MOIX0]

Temure, B KOHWTO npeoOagana
reoOMEeTpUSATa, 3aTPYIAHABAT YYEHHUIUTE. 3a Ja
Objie  TPEJOCTaBeH MO-JAOCTHITHO  YYEOHUSIT ,’d
Marepuas, Morar Ja ObJaT  HW3M0JI3BAHU g~ o=en
JUHAMUYHA ~ COQTYepH, KOWTO BIICUYATIISIBAT - b
MOJIPACTBAIIUTE U Ca MO-JO0CTHITHY 32 TAX. -

GeoGebra e munamuuen codryep, KOWTO
JlaBa JIOCTHIT JI0 MHOKECTBO CBOOOIHO HOCTHITHU .d_la A )= 30" ]
pecypcu, OHarJesIBallK CJI0KHU MAaTeMaTHIECKH =7
KOHLEMIUHK. YUYUTEIAT HMa Bb3MOXKHOCT [a
Ch3/laBa U CBOM COOCTBEHH Pecypcu, Ype3 KOUTO
Jla HampaBH y4eOHUsI MPOIEC MO-IOCTBICH W
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HarieneH 3a ydeHunure. Hampumep, 3a na ycBOST HOBUTE 3HAHHUS, CBBP3aHM C TeMaTa
[ 1IpaBOBI'bJIEH TPUBI'BIHUK C BI'bI 30°°, mpemopaBarensiT MOATOTBS yNpaKHEHHE B codryepa
GeoGebra u upe3 mero obyuaBamuTe ce Oa JOCTHIAT OO HOBOTO 3HaHME. Upe3 MPHUIIOKEHUETO
MIPENoAaBaTeNIAT UM MOKa3Ba HArJIEAHO 3aBUCHMOCTTa MEXK/y XHIOTCHY3aTa 1 KaTeTa CPEILy bI'bl
30° u ¢ moAKaHsIIYM BBIIPOCH JiellaTa U3BEXKIAT TeopemMara, 4e KaTet cpeity brei 30° e paBeH Ha
MOJIOBHHATA OT XUTIOTeHy3ata (dur. 1).

Jlpyro mnpuiIoXeHHe, KOETO € NOAXOAANI0 Ja ObjAe H3IOJI3BaHO B OOYYEHHETO II0
MareMaTuka, ¢ QUizizz. Upes Hero mpenoaaBaTessiT MOXKe Ja MOATOTBU KPATKH yIPaKHEHHS, KOUTO
Jla U3I0JI3Ba 33 aKTyajM3alys Ha CTapUTe 3HaHUS M J1a HacoYM oOydaBallUTe ce KbM TeMaTa Ha
ypoka. To3u codTyep npasu yueOHHS MPOIEC NO-MHTPUTYBAI 32 YUCHHUIUTE, 3aMI0TO YICOHUAT
MaTepHall MOXe 1a ObJe MpeacTaBeH o opMaTa Ha Urpa.

JuHaMudHUTE CO(TyepH MPENOCTaBsIT Ha MPENOJaBaTeNisi MHOXKECTBO OT HAYMHH, UPe3
KOWTO 12 MPWJIOKH PA3IMYHNA NOAXOAN Ha o0ydeHue. Upes TX ydInuTenaT MOTHBUPA YICHUIUTE 32
YCBOSIBAHE HA HOBH 3HAHUS M YMEHHS.

4. 3AKJ/IIOYEHHUE

JlornueckoTo MHCiIeHe, KpeaTHBHOCTTA M PELIABAHETO HA MTPOOJIEMH Ce pa3BUBAT HMEHHO B
YacoBeTe M0 MaTeMaTuka. 3aToBa 0OY4YEeHHETO 10 MaTeMaTHKa TpsiOBa Jja ce KOHIEHTPHpa BbPXY
HauWHa, 10 KOWTO Ja mpenocTaBs WHGOpMauusITa Ha ydYeHUIMTE. 3a Ja ObJaT MHCICIIU U
KpeaTuBHU 00yYaBaIlHTe ce, B 00YUCHUETO TPsIOBa Ja Ce U3MOJ3BAT MOAXOIH U METOIHU, Pa3IHIHH
OT TPaJWIMOHHUTE, B KOUTO YUCHHUIUTE ca MacuBHU. Te TpsOBa na ObAAT B INIABHUTE POJH, A
TBPCSIT, Ja OTKPHUBAT M J1a U3BEXK/AT.

IMoaxon, kOWTO WpenocTaBs Ta3W BB3MOXKHOCT, € KOHCTPYKTHBHCTKHAT. Upe3 Hero
oOy4aBamuTe ce NpUAOOMBAT ABITOTPAWHU 3HAHMWSA M yMEHUs. TEXHOJOTHYHUST HANpPENbK B
CBHBPEMHUETO HH HaJara y4uTelsT 1a ChyMsIBa Jla N3I0JI3Ba HHOBATHBHUTE TEXHOJIOTHH C N3KYCTBCH
MHTEJICKT B 00YUNTETHNS IPOLIEC Hape/ ¢ Pa3IMIHNTE ITOIX0I1 ¥ METOIN Ha 00yUYeHHe, 3a Ja MoTraT
oOydJaBamuTe ce a IpUA00MBaT 3HAHUS U YMEHUSI HEOOXOJUMH UM B OBJeIIe.

BJIATOJAPHOCTHU: ToBa wu3cnenBaHe € NOAKpENeHO OT MHHHCTEPCTBO Ha
obpa3oBaHHeTO U HaykaTa 1o HarpoHanmHaTa mporpama ,,Miaan y4eHd U MOCTAOKTOPaHTH — 2°.
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EAUH ITIOJXO0/J 3A IPEINIOJABAHE HA STEM POBOTHKA
B 4. KJIAC
IManko Muxosn
Havanuo yyunume ,,Xpucro bores, ILioBaus

ONE APPROACH FOR TEACHING STEM ROBOTICS IN 4. GRADE
Tsanko Mihov
“Hristo Botev” Primary School, Plovdiv

Abstract: In this work an attention was paid to the development of robotics at elementary
school, particularly in 4" grade. Our aim was to find out what students like, which students tend to
study robotics in extracurricular activities as well as at school.

Keywords: Robotics, programming, algorithm, elementary school

1. BBBEJIEHHE

PoGoTukara Bce MO-4ecTO HaBiIM3a B Y4eOHHTEe IIAHOBE HA HA4YalHOTO YYWIIMIIE,
npejaiaraiiky Ha Jienarta e 3a0aBeH U UHTEePAKTHBEH Ha4YMH Jia ce 3all03HasT C NPUHIUINTE Ha
NPOrpaMHUPaHeTo, UHKEHEPCTBOTO M HaykaTa. Ts pa3BHBa KPEaTHBHOTO MHUCIIEHE — YYCHHIIUTE
MPOEKTUPAT, KOHCTPYHUPAT U [TPOTrpaMHUpar CBOM COOCTBEHN POOOTH, KaTo 1O TO3W HAYWH pa3BUBAT
yMEHHS 3a pelllaBaHe Ha MPOOJIEeMHU U U3rpaXkaaT Jiorndecko MucieHe. CTUMynupa nHTEpeca KbM
STEM obnactute — BbBEXKIa YYCHHIMTE B CBETAa Ha HayKaTa, TEXHOJOTUHTE, HHXXCHEPCTBOTO U
MaTeMaTHKaTa, KaTo I'M HachpyaBa Ja MPOABJIDKAT J1a H3y4aBaT Te3H JUCLHILUIMHY B IO-TOPEH KJiac.
3aHMMaBal¥ ce C TOBAa yYacTBaT KaKTO B ChCTE3aHMUS, TAKa M B IIPOCKTH, KATO TOBA T'M CTUMYJIHPA
Jla OKaXaT U MPHUJIaraT 3HaAHUATA U yMEHHsATa CU Ha rpaktika (MuxoB & Jumurpos, 2022).

2. NUIAT®OPMA 3A IPOTPAMUPAHE HA POBOTHU

B oOyuyenuero mo po0OTHKa ce HM3IMOJ3BAT pasjiMuHM IUIaTGOPMHU 3a NpOrpamHpaHe Ha
n30paHust poOOT, OTroOBapsIl Ha BB3PACTOBUTE OCOOEHOCTH Ha oO0ydaeMuTe. 3a HAYaIHOTO
yumnuiie noaxonsia miatdopma e Fable Blockly u po6ot Fable. 3a Tsx e paspaborena y4yeOHa
nporpama ot Muxos, CrounoB u Jumurpos (Muxos et al., 2024). B macrosmara pabora ce
npenanara pazpaboTeH HabOp OT 3a7auu KbM Hes 32 o0yueHue Ha yueHunu 1.-4. kimac, ooxBamnamu
rojsiMa 4acT OT JONBJHHUTEIHUTE MOAYIH KbM poOora. M3monssanara cpepa 3a OJOKOBO
nporpamupane Fable Blockly, kosTo Moxe J1a ce MHCTalIMpa KakTo Ha KOMITIOTED, Taka M Ha CMapT
YCTpOICTBO, MO3BOJISIBA BBHB BCEKH €AMH MOMEHT YYCHHMKBT Ja MpOrpamMHpa JOpW B JOMAIIHH
YCIIOBUSI, CIIE€ KOETO J1a Kaud TOTOBHS KOJ| Ha poboTa B yumimiue. [Ipu oOyueHnero ¢ To3u podot
ce pa3BUBa HE CaMO CIIOCOOHOCTTa 3a IpOrpaMHpaHe, HO M KIIOYOBH KOMIIETEHTHOCTH, KaTo
pemiaBaHeTo Ha MNpPOOJIEMM, CIIOCOOHOCTTA 3a paboTa B €KWIl, pa3BUTHE Ha BHOOpaKeHUE WU
KpPEaTHBHOTO MHCJICHE Ha JlelaTa.

3. NPUMEPHHM PEHIEHHS HA HSKOU 3AJAYM OT MHNPEIJIOXEHUS
HABOP

Tema 2. Po6or Fable.

3anaua: [TokaxeTe MOAYJINTE U CEH30pUTE Ha poOOTA.

Pemenne:
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Q/— ID Ha MogyAa

4 MpeBkatouBamen 3a
BkalouBaHe/u3katou

. /USBKOHekmop
d_-,\ SCAULEI YT —<—

®urypa 1. Po6or Fable.

WALy Y4

C paborara mo Ta3W 3ajaya Y4YCHUIIWTE pa3BuUBaT y cebe CH 3HAHMA, yMEHHS U
KOMITETEHTHOCTH, CBBbP3aHU C Pa3BUTHUETO HA €KHUITHAaTa paboTa, KpEaTUBHOTO MHCIICHE, KOETO €
HY’KHO 32 TOBa J1a ONI03HABaT HOBO MPOrPaMHUPYEMO YCTPOMCTBO C MHOXKECTBO MOJIYJIM KbM HETO.

¥Ypok 3. Cpena 3a 610KOBO ITpOrpaMupaHe.

3agaua: Craptupaiite cpema 3a OmokoBo mporpammpane Fable Blockly, cmen koeto
cBb3aiiTe MpoOGeH KO U TO ChXpaHeTe.

Pemenue:

Fable Blockly
Firefox
Firefox Private Browsing

Game Bar

an
va

®durypa 2. lkoHa 3a crapTUpaHe Ha cpena 3a 0;1okoBo nporpamupane Fable Blockly.

B Fable Blockly - Shape Robotics - Untitled Project

I Most Used
I Logic

Actions

I Loops _ oiE so Jid # Hub
Colors [ Hello English
Functions

®urypa 3. Cr3nazieH nmpobeH ko 3a paboTa Ha pobora.

21



Loops

Colors

Functions

®urypa 4. Haunnu 3a CbXpaHEHHE Ha FOTOBUS KOJ.

C Tta3u 3agava oOyJaBalIuTe ce NPUIOOUBAT 3HAHUS M YMEHHs 3a paboTa ¢ HOBa cpeja 3a
OJIOKOBO IIPOrpaMHpaHe, KaKTO M HAUMHU M IIOXBATH 32 CbXPaHEHUE Ha FOTOBHS KOJ KaTo H30HpaT
Ha4yMHa Ha 3aIuc.

Tema 4. 3ano3HaBaHe ChC cpepaTa 3a OJOKOBO mporpamupane Ha podot Fable — Fable
Blockly.

3apaua: lHcranupaiiTe Ha YCTpPOWCTBOTO, Ha KOoeTo paboTuTe, cperara 3a OJOKOBO
nporpamupane Fable Blockly upe3 cBanenust ¢aiin Ha 1eckrorna, ciiell KOeTo 0TBOpETe Iporpamara.

Pemenne:

B Micosoh Store - X

Mpexacousame Bx B Microsoft Store, 3a Aa 3aBwpuinTe
HITErNAHETO,
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@ s )

0 @

L] )

= @
Fable Blockly Fable Blockly

Shape Robatics ApS

Shape Robotics ApS

[ —

®urypa 5. CThIKH 32 HHCTAJIMpPAHEe HA cpefiata 3a OJIOKOBO IIPOrpaMHpaHe.

. Microsoft Store

®

[y

o

B

Mpsscmmam

Fable Blockly
Shape Robotics ApS
a | T———— 5
o Expan i .
-
Fable Blockly
e
=1
—* 0
N =
conamne
';,
"“M perserdioed ki wit thor agpe for

@ Hub Not connected

B Moduos: 0 found

Colors

Senses

Camera

Data

Advanced
Moda

1 2
I secon

e s i e oo G Hoemuavacr mpepumams

poCT

®@urypa 6. Craprupane Ha cpeaaTa 3a OJIOKOBO IIpOrpaMHpaHe.

y‘-IeHI/II.[I/ITe HpI/II[O6I/IBaT YMCHUS U KOMIIETCHI MU, CBbP3aHU C MHCTAJIalUATa Ha CO(bTyep Ha
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KOMITIOTBPHO YCTPOHCTBO, KAKTO U Pa3BUBAT YMEHU 3a aHATH3 M PEIIaBaHE Ha TOCTABEH Mpo0IIeM,
10 KO#TO paboTsT B ekuIl B ioBedeto ciydan (Microsoft Store, n.d.).

Tema 5. BugoBe 0JI0KOBe, ChIBpPIKAIIH C€ B CpeaaTa 3a MporpamMupaHe.

3agaua: Pasrnenaiite KakBH CeKIMM OT OJOKOBE CBIBpXKA cpefara 3a OJIOKOBO
IIpoTrpaMupane, cie KOeTo Ch3aaiTe KoJ 1mo n30op 3a paboTa Ha pabora.

Pemienne: 1) 610k 3a moeropenue oT 30 cexkyHau; 2) OJIOK 3a BKJIIOYBAHE Ha 3elicHA
CBETJIMHA; 3) OJIOK 32 rOBOP Ha OINpeJieieHa TyMa.

]
( HELLO English

®urypa 7. Kox no uzbop.

Ta3u 3ajaua nomara Ha Jierara Jia aHaJIM3upaT KAaKBO UM Mpejyiara HoBaTa cpe/a 3a 6JI0KOBO
nporpamMupane Aa pa3BHAT KPEaTUBHOTO CH MHCIICHE, Pa3BUTHETO HA BHOOPAKEHUETO, KAKTO U
YMEHHETO 3a B3eMaHe Ha PEIICHHs B KOHKPETHATA CHTYaI[Hsl.

Tema 6. O0o01EeHHE.

3amaua: Cp3aiiTe KO OT IO3HATHTE BU OJIOKOBE B CpejiaTa 3a IMporpaMupaHe.

Pemenne: 1) 0110k 3a IpouM3BeKIaHE HA 3BYK 1O M300p; 2) OJI0K 3a n34yakBaHe oT 1 cek.; 3)
0JIOK 3a M3roBapsiHe Ha Jayma o u30o0p; 4) 00K 3a n34yakBaHe OT 1 cek.; 5) OJIOK 3a CBETJIHHA 110
n300p; 6) GJIOK 32 BE3MPOU3BEKIaHE HA HOTHA CTOMHOCT TI0 U300p.

boing PC

X ;
( I bulgaria English

Sol

®urypa 8. Cp3naBane Ha Koj OT n3bpaHa rpymna 6J0KoBe.

3ajavyara pa3BHBa U 3aTBBPIKAaBa 3HAHWUS M YMEHU 32 Ch3/1aBaHe Ha KOJ{ OT IMO3HATH TPYIH,
KaKTO M BB3MPUSTHATA 32 CIIyX U 3pEHHE.

Tema 7. [Iporpamupane Ha po6ot Fable na ce apmxu ot 90 1o -90 rpaayca.

3amaua: Ch3jaiite Koj1, ¢ KOHTO po6oTHT a ce asuxu ot 90° o -90°.

Pemenue: 1) 6110k 3a Ge3kpaiino noBTOpeHue; 2) 6110k 3a aBwkenne Ha X 90° Ha moayia; 3)
G110k 3a u3uakBane ot 1cek.; 4) 6nok 3a gewkenue Ha X -90° Ha Mozyna; 5) GJI0K 3a M34aKBaHe OT
lcek.; 6) 6ok 3a apwxenue Ha X 90° Ha monysa; 7) Gi0K 3a M3uakBaHe OT lcek.; 8) Oyok 3a
nexenue Ha X -90° Ha moayia; 9) 6ok 3a u3uaxsane ot 1 cek; 10) 6110k 3a gusxenue Ha X 90° Ha
MOy,
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repeat forever

& moveo x:

8 wait in sec.

& moveto x:

H waitinsec
& moveto x:
X waitin sec.
& moveto x:

8 wait in sec.

®urypa 9. Kox 3a nemkenue Ha pobora ot 90 1o - 90 rpaxgyca.

Ta3u 3amava MO3BOJSIBA HA YUYCHHUIIMTE Ja HATPYNAT 3HAHUS 3a TpajycoBara CUCTEMa U
MOHSTHETO M34YaKBaHE 3a ONpe/eTeHO BpeMe. Pa3BUBAT ce KPeaTHMBHOTO MHCIICHE, B3EMaHETO Ha
pellIeHre Npy MOoCTaBeHa 3a/]aua, BbOOPaKEHUETO 3a MOJIpeXkJaHe Ha OJIOKOBETE B TOTOB KOI.

Tema 8. Pabota c 6iokoBe ot rpymna Logic u Actions.

3apaua: Ce3gaiiTe KoJ1 ¢ IoMoliTa Ha 6siokoBe oT rpynure Logic u Actions.

Pemenue 1: M3nonssar ce: 1) 610k ot rpyna Logic 3a ucTHHA wiM Jibxka; 2) OJOK 3a
BKJIFOYBAHE Ha CBETJIMHA 1O 1300p; 3) OJI0K 3a 3BYK.

do

JJ play sound ENFA un

-

®urypa 10. Koz or rpynute Logic u Actions.

Pemenne 2. M3nons3ear ce: 1) 6mok oT rpyma Logic 3a ucTuHa win Jiexka; 2) OIOK 3a
BKJIIOYBAHE HA CBETJIHHA ; 3) 610K 3a 3ByK; 4) ok 3a HaknansHe Ha cepBo X -45° che ckopoct 50;
5) 610K 32 HakIaHsHe Ha cepBo Y — 450 ¢xe ckopoct 50.

Q light Dm
03 vioy st (70 0 3

do
& moveto X:  angle @15 V- « angle [ withspeed: < [ mmm
?'rnovetox: anqleﬂ Y: m;lem with speed: E mmm
—

®urypa 11. Bropo pemenne Ha 3agagara.

To3u Bun 3amaun pa3BuBaT B YUYCHHUIOMUTEC 3HAHUA 3a 3BYKOBETE, MH3MaBaHU OT
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[POrPaMUPyEMOTO YCTPOHCTBO, Pa3BUBAaHE Ha TO3HAHUATA 32 MIOHATUATA CKOPOCT U HAKIIOH, KAKTO
1 YMEHHETO 32 KOMOWHMpPAHE Ha 3BYK U CBETJIMHA B €IUH KOJI.

Tema 9. Pabora ¢ 6:10kx0Be ot rpymna Colors.

3agaua: 3paboTere Ko KaTo BKIOYNTE U O110K0BeE OT rpyma Colors.

Pemrenne: 1) 6110k 3a IBIKEHHE HA pobOTa € IPOIBIDKUTEIHOCT 75 ¢M H ckopocT ot 50; 2)
6JI0K 32 TOBOP C MPOHU3BOJICH TEKCT; 3) OJIOK 32 BKIIIOUBAHE HA CBETIIMHA 110 H300D;

®@urypa 12. Koz ¢ BximouBane Ha Ookose ot rpyna Colors.

To3u BUA 331241 O3BOJISIBA HA YUCHUINATE J]a IPUAOOHAT 3HAHHUA ¥ YMEHUS 32 U30UpaHe Ha
MOIXOAAIINTE OJIOKOBE 32 CHCTABSIHE HA KoJa. Pa3BUBAT yCIeIHO 3HAHUS 32 MMOHATHETO CKOPOCT B
KOMOWHAIIMS C TIOHSITHETO Pa3CTOSHUE.

Tema 10. PaboTa ¢ 6J0KOBE OT OCTaHAJIUTE TPYIIHTE.

3agaua: CbcraBeTe KO C MOMOINTA Ha OJIOKOBETE OT OCTAaHAJIHMTE IPYINHU Ha Mporpamara 3a
KOJIMpaHe.

Pemenue: 1) 610K 3a MOBTOpeHHE 3aBMHAry; 2) OJOK 3a ycloBue; 3) OJOK 32 HATHCHAT
KJIaBHII Harpe; 4) 00K 3a ABMIKCHUE HAMPE] Ha MOJyJIa.

"
o 181 YT o« O T

®@urypa 13. Koz ¢ ocrananute 0J0K0OBE B cpejiara 3a NporpaMupaHe.

C momolnTa Ha Ta3u 3ajadya YYCHHIUTE M3rPaXIaT W 3aTBbPASBAT 3HAHUS W YMEHHs 3a
MIPAaBUITHO KOMOWHHUPAaHE Ha OJIOKOBE OT Pa3JIMYHU IPYIIH, TaKa 4e Ja Ce CIPAaBAT C MOCTaBEHATA UM
3amava. HayuaBat ce 1a B3eMart MpaBUIIHU PEIICHUS 32 PEIIaBAaHETO HA TIOCTABEHUS IMPOOIIEM.

Tema 11. O600IUTENICH YPOK.

3amaua: CobcraBeTe OJIOK 3a ABMKEHHE Ha poOOTa C IMOMOIITA Ha OJOKOBE OT M3Y4YEHUTE
rpymnu.

Pemrenne: 1) Oiok 3a MOBTOpPeHME 3aBHHArW; 2) OJOK 3a ycioBue; 3) OJOK 32 HaTUCHAT
KJIaBUIII HHTEPBAJI 32 CTapTHpaHe Ha Koja; 4) OJIoK 3a roBop; 5) 0ok 3a n3vakBaHe 3 cek.; 6) 0ok
3a BKJIIOYBAHE Ha CBETJIMHA B N30paH UBST; 7) OJIOK 3a M3/laBaHe Ha 3BYK Ha HOTHa cToiHOCT J10.
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®@urypa 14. Kox ot BCHYKH U3y4€HH CEKIIMH C OJIOKOBE.

To3u BuJ 3anayu 3aTBBpKAaBAT NPUAOOUTUTE 3HAHMS M YMEHHS, KOUTO ca MPHI0OMIN
YUEHHIUTE 110 BpeMe Ha 00y4eHHeTo cu o MoMeHTa. Chlla Taka ce puIo0uBaT KOMIIETEHTHOCTH
3a pabora ¢ OJIOKOBE OT pa3IMYHUTE IPYIHU. 3aTBBPXKIABAT CE 3HAHUATA 32 HOTHUTE CTOWHOCTHU B
MYy3HKaTa.

Tema 12. 3amaBaHe Ha [IUKBIL.

3agaua: CpcraBere KoJI ¢ OJIOK 32 IUKBI (IOBTOPEHHE).

Pemrenne: 1) 6ok 3a Ge3kpaiiHO MOBTOpeHHe; 2) OJOK 3a IBmKeHHe Hampen 70 cM Ha
Moxyna; 3) 610k 3a ToBop; 4) 00K 3a m3uakBaHe OT | cek.; 5) OJOK 3a BKIIFOUBAHE HAa CBETIIMHA B
n30paH BT Ha MOIyTa; 6) OJIOK 3a M3/1aBaHe HA 3BYK Ha HOTHA CTOWHOCT Jia.

®urypa 15. Kox cbc 3a1a€H IUKBII.

C Ta3u 3a71a4a ce u3rpakaaT 3HaHUs 3a MOHITHETO LIUKBI M KaK ce u3noi3sa Toi. Chiio ce
3aTBBPIK/AaBaT 3HAHUS 32 MMOHATHETO JBIKEHUE B ONpe/elieHa M0COoKa KaKTO U KOMOMHAIMATA Ha
TaKbB OJIOK C OcTaHaJIHTE B e/1Ha porpama. [IpaBu ce MexxaynpeaMeTHa Bpb3Ka ¢ peMeTa My3HKa
C M3M0JI3BaHe Ha OJIOKOBE, KOUTO M31aBaT 3ByK Ha HOTHA CTOWHOCT.

Tema 13. Murase B pa3JIi4HU LIBETOBE.

3amauya: CecraBeTe KOJ € MOMOIITA Ha KOHTO, pOOOTHT IlI¢ MUra B Pa3IMYHHU LBETOBE.

Pemenne: 1) 610k 3a 6e3kpaiiHo mopTopenue; 2) 610k 3a HaKIOH Ha Y:45° Ha Moaymna; 3)
OJIOK 32 BKJIFOUBAHE HA CBETJIMHA ¢ M30paH IBAT Ha MOJIyJIa; 4) OJI0K 32 U34aKBaHe OT 2 CEK.; 5) OJIok
3a HaxyaoH Ha X:30° Ha Moxyna; 6) 60K 3a BKIIOUBAHE HA CBETJIMHA C M30paH LBAT HA MOAYNa; 7)
010K 3a M34aKBaHe OT 2 cek.; 8) 610Kk 3a HakioH Ha Y:-15° Ha Mojysia; 9) G0k 3a BKJIIOUBaHE Ha
CBETJINHA ¢ M30paH UBAT Ha Moayna; 10) 670K 3a M34aKkBaHe OT 2 CEK.
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®urypa 16. Kon 3a murane Ha po0OOTa B pa3IMdIHHU IIBETOBE.

Ta3u 3amaya pa3BuBa yMEHHE 3a IMPABWIIHO MOJ0MpaHe Ha OJOKOBE 3a Ch3JaBaHE Ha KOJI.
ChI110 Taka ce pa3BUBa U YMEHHETO 3a paboTaTa B €KUM KPEATHBHOTO MUCIICHE KaK JIa C€ MOPEAsT
0JI0KOBETE B T'OTOB KOI.

Tema 14. Pabota ¢ mocTaBsiHE Ha yCIIOBHE.

3agaua: Cop3naiiTe Ko KaTO BKJIFOUUTE U OJIOK 33 yCIOBHUE.

Pemenne: 1) 6110k 3a yciaosue; 2) 6110k 3a apmwkerue 50 cM Ha MOyIa; 3) OJI0K 33 H3YaKBaHE
ot 1 cek.; 4) 070K 32 U3CBUpBaHe Ha HOTHA cTOMHOCT [l0; 5) OJIOK 3a BKJIFOUBaHE HA CBETIHMHA IO
u3oop.

do

®urypa 17. Kox ¢ nocraBsHe Ha yCIOBUE.

3ajaya e mMoaxonslna 3a pa3BMBAHETO Ha YMEHHETO 3a KOMOWHHMpaHe Ha OJIOKOBE OT
pas3uuHY TpyNH. 3aTBbPXKIaBaHE HA TOHATHETO PA3CTOSHUE Y YUCHHUIUTE, KAKTO U TO3HAHMATA 32
HOTHHUTE CTOMHOCTH.

Tema 15. Cr3naBane Ha Koz 3a HaOJIIOICHNE C IOMOILTA HAa KaMepaTa Ha KOMITIOTBD.

3apaya: [Toxpenere Koz, ¢ TOMOINTA HA KOWTO IIIE CE CTAPTHPA KaMepaTa Ha KOMITIOTHPA.

Pemienne: 1) Grok 3a Ge3kpaitHo moBTOpeHme; 2) GJIOK 3a CTapTHpaHe Ha Kamepara Ha
KOMITIOTBPA.

Ta3u 3agaua e moaxos1a 3a pa3BUBAHETO M U3TPAXKJAHETO HA KPUTUYHO MUCIICHE U YMEHHUS
3a B3€MaHe Ha PELICHUs, KOUTO ca OT CHUIECTBEHO 3HAYEHHE KaKTO B peaHus >KUBOT. ChIIo Taka
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3a/1a4yara Mmo3BoJisiBa Ha Je1aTa Ja MUCIAT HeCTaHIapTHO.

®urypa 18. Koz 3a HabironeHwue.

Tema 16. Pabota c Fable Face.

3agaua: MHCcTammpaiite Ha cMapT ycTpoiicTBo mpuioxenneTo Ha Fable Face.

Pemenue: Bnusa ce B mpuiio)keHHETO, KOETO € MO Mojapa3OHpaHe Ha yCTPOWCTBOTO 3a
MHCTaJIMpaHe Ha HOBU NPHIIOXKEHHE, U3MHCBaMe B ThpcaukaTa Fabe Face, cien koeto nncranmpame
HOBOTO IPWJIOKEHNE HO Ha CMApT YCTPOHUCTBOTO, KOETO TTOJI3BAME.

¢ fableface & fable face aQ 9
v ToBa yCmpOﬁCmBO o v ToBa ycmpoﬁcmec -
Bcuuko 3a me3u pegyamamu @ Bcuuko 3a me3u pegyamamu @
FableFa
Fable F Fable Face ©
able ace» & X (‘omkas ) ce
Shape Robotics 75% om 15,07 Mb N

MHCcmaaupaHe ~

Nokynku 8 npuaokenuemo

®urypa 19. Hauun Ha uHCTanmipane u craprupane Ha Fable Face.

TaxbB THI 3aJa91 UMAT 3a [1eJI 000TaTsIBAHE HA 3HAHKS M YMEHUs y YUCHHUIUTE 3a paboTa ¢
HOB cO(Tyep, KaKTO M METOJIM M TIOXBATH 3a MHCTAIIMPAHE U ThPCEHE Ha HYXKHOTO MPUIIOKEHHUE.

Temal7. Cbpp3Bane ¢ npunoxenuero Fable Face u ynpasienue Ha ounte B IPHIOKEHUETO.

3agava: CBbpKeTe NPUIOKEHHETO KbM poOOTa M YIIPaBIsIBAiTE OYUTE KATO CMEHSTE
TEXHUS LBST.

Pemenne: CrapTupame NpHIOKEHUETO, KOETO CME MHCTAUpPAId Ha yCTPOMCTBOTO, CIEJ
KOETO CJIeIBaMe€ CTBIIKUTE N3ITHCAHN Ha EKpaHa.




®urypa 20. Haunn Ha cBbp3BaHe Ha npwiioxenuero Fable Face u ynpasnenue Ha ounte B
MIPUIIOKEHUETO.

Tazu 3ajJadya 1noMara Ha Y4YCHUIUTEC Oa pasBUAT 3HAHUA W YMCHHA 3a CBBpP3BaHC Ha
POrpaMHUPyEMO YCTPOICTBO ChC cMapT ycTpoiicTBo (CMapT TenedoH, Tadbuer u T.H.).

[To3HaBa npejHa3HAYEHUETO Ha HEMO3HATH 0 Cera CMapT yCTPOMCTBA.

Cw3gaBa ymeHHs 3a Oe3omacHa paboTa CbC CMapT ycTpoiictBa. Pa3bupa OCHOBHOTO
IpeJHa3HaYCHHUE Ha Te3H yCTpoiicTBa. HabmromaBa M3MBIHEHNETO Ha TOTOBU QyHKInHU. 30posBa
¢byukimu Ha ycrpoiicrsoro (Google Play, n.d.).

Tema 18. Cr3naBaHe Ha KO 32 MHOTOKpaTHa ynotpeda ¢ mprinoxkeHuero Face.

3agaua: Monenupaiite KOA 32 MHOTOKpaTHa yrorpeba 3a mpuioxenneTo Face.

Pemenue: 1) 6110k 3a Ge3kpaiiHO MOBTOpEHHME; 2) OJIOK 3a ycinoBue; 3) OJI0K 3a cCTapTUpaHe
Ha Kamepara 1 HaMHpaHe Ha JIBIDKEHHUE C U34aKBaHe OT 3 cek.; 4) OJIOK 3a 3aCHEMaHEeTO Ha CHUMKA;
5) 6710k 3a HAMHpaHe Ha U3pa3siBaHe HA JIMIETO MO N300p; 6) OJIOK 3a CTapTUpaHe Ha CBETIHHA 110
u360p; 7) 610K 32 HaknaHAHe Ha cepBo Y -45°; 8) G110k 33 HAMMpaHe HAa U3PA3sABAHE HA JHUIETO 1O
u360p; 9) 610K 3a cTapTUpaHe HA cBeTIMHA 1o u360p; 10) 610k 3a HaKIaHsAHE Ha cepBo Y -45%; 11)
0JIOK 3a 3aInC Ha JIBIXKEHUETO HAa CEpBO MOTOpP Y Ha MOJyJIa.

surprised

. Hub

angle of servo Y

®urypa 21. T'oToB kox 3a MHOTOKpaTHa yrioTpeda B nprtokerneTo Face.

3amayaTa crioMara Ha YY9SHUIIUTE Ja MOJCIHPAT KOM, KaTO Pa3BUBAT CBOETO BHOOpaKeHHE,
MHCBJ, KPEaTUBHO MHUCJIEHe M padorara B ekunl. CBIIO ce pa3BMBAT yMEHHMATA 3a pellaBaHe Ha
[IOCTaBeH Npo0JIeM clie]] aHAIM3UPaHe Ha 3a/ladaTa i B3eMaHe Ha IPaBUIIHATE PELICHHS 32 HeHHOTO
peanu3upaHe.

Tema 19. Ynpasnenue Ha Fable csc cmapTdoH.
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3agauya: CecTaBere KOJI 32 YIpaBJiIeHHE HAa poOOTa C TIOMOINITA Ha CMAapT YCTPOMCTBO.
Pemenne: 1) 6110k 3a MoBTOpeHHe; 2) OIOK 3a IBIKCHUE Ha MOLYJA; 3) OIIOK 3a yCKOpPEHHE
Ha II0JIy4aBaHe.

—
o | e | O SEETTTIET v 1O EETEINCT o« O T

—

®urypa 22. Koz 3a ynpasnenue Ha podoTa CbC cMapT yCTPOHCTBO.

Ta3u 3a7a4a nomara Ha YYCHULUTE Jia PA3BUAT U HATPAJSIT CBOUTE 3HAHMUS 32 YIPaBIICHUE
Ha MOZyJ1 Ha poOoT, oOpaboTBaHe Ha wWH(popManmATa MO moaxoman HadwH. ChIIO Taka ce
3aTBBPIK/IABAT YMEHUATA 32 paboTa B €KHII, B3CMAHETO HA MPABHIIHH PEIICHUS TIPH U3MBIHCHHS Ha
3ajia4yara u cJeJBaHe Ha OCHOBHHUTE KPUTEPUH 332 HEHHOTO U3ITbIHEHHE.

Tema 20. O6001menHuE.

3amaua: Jla ce chCcTaBM KOJ OT U3YYEHHUTE IPYIH IO MOMEHTA.

Pemenue: 1) 610K 3a OBTOPEHHE C ONMpPEAEIEHO BpeMe; 2) GJIOK 3a M3roBapsiHe Ha AyMa I
u360p; 3) 6110k 3a gBwkenue Ha X -15° Ha Monya; 4) 60K 3a BKIIIOYBAaHE HA CBETIMHA IO U360D;
5) 6ok 3a aBukenue Ha Y — 300 Ha MofysIa; 6) 610K 3a 3aCHEMaHe Ha CHUMKA.

& moveto X: | angle

(8] take picture
—

®urypa 23. Kox oT u3ydeHHTe TPy 10 MOMEHTA.

[pu Ta3m 3amada ce pa3BHBa CIIOCOOHOCTTA Ha JenaTa 3a KOMOWHANWsA Ha OJIOKOBETE OT
pa3IMuHK TPYIH, TAXHOTO BHOOPAKEHHE 32 MOJPEKAAHETO, MUCIOBHATA JAEHHOCT 3a CIPaBsHE C
MOCTaBeHara 3ajaqa.

Tema 21. Koncrpyupase Ha poOOT, KOHTO peliaBa JTaOUpUHT.

3agava. Ce3gaiite KoJ, ¢ KOWTO na oOciyxBaTe JaOMpHUHTA C TOMKA, KaTO MOIIbPIKaTe
CIIETHUAT HAOOp OT KIIABHUIIIH:

spacebar: X-angle 0°, Y-angle 0°, speed 20, module 6YE

up: X-angle 10°, Y-angle 0°, speed 20, module 6YE

down: X-angle -10°, Y-angle 0°, speed 20, module 6YE

left: X-angle 0°, Y-angle -10°, speed 20, module 6YE

right: X-angle 0°, Y-angle 0°, speed 20, module 6YE

Pemenue: Wsnomsear ce: 1) Gnok 3a Ge3kpaiiHo moBTOpeHue; 2) OJIOK 3a YCIIOBHE C
MpOBEpKa 3a 0YaKBaH KJaBuIr, 3) OJOK 3a MPEMECTBAHE 33 BHBEKIAHE HA MOCOYCHUTE MTAPAMETPH.
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¢ A

& movets X: | mpﬂ Y | mghﬂ with speed:

= ———
o | B moveto x: Wlancle Ll v: ancie BLl with speed:
(-

o (@) keypressec? [TTY

& moveto X: | mﬂ ¥ | mm with speed:
(-

®urypa 24. Kon 3a periraBase Ha JaOUPHHT.

Tema 22. HeBeposiTHU ABUKEHUS.

3agaua: Cw3maiiTe Ko, KOHTO Ja ABIXKH JBaTa CEPBO MOTOpa Ha poOOTa C ompenescHa
CKOPOCT.

Pemenue: 1) 610k 3a Oe3kpaifHO MOBTOpeHME; 2) OJIOK 3a M3Yakai JOKaTo ce HaTHUCHE
knaBui; 3) 6710k 3a aBmwkenne Ha Y 50° cbe ckopocT 50 Ha Mojtyina; 4) 6JI0K 3a M34akaif JoKato ce
HaTHCHE KJIaBuII; 5) 6110k 3a jBuokenne Ha X 50° cbe ckopoct 50 Ha Moya; 6) GJIOK 3a M3daKai
JIOKATO Ce HATHCHE KJIABHIIL; 7) 610K 32 aBMxkeHue Ha Y 50° che ckopoct 50 Ha Mojyina; 8) 6110k 3a
n34aKai I0KaTo ce HaTHUCHeE KiaBuil; 9) 010k 3a nBrxenne Ha X 50 cbe ckopoct 50 Ha Moayna; 10)
6710k 3a U34aKail JokaTo ce HaTMcHe Knasui; 11) 6ok 3a geuxenne Ha Y 50° che ckopoct 50 Ha
MOJyJIa.

R watun
& moveto x: + angie B v: « angle 5 with speed:
B wait unti
& moveto x: + angle i v: « angle [ with speed:
B wait unti
& mowto x: « ange [ v: « angle B with spoed:

8 wait until

?mm)& -dem Y: mu with speed:

B wait unti

& moveto x:  ange B v: + angle 5 with speed:

-~

®urypa 25. Kox 3a aBrxeHNe Ha cepBO MOTOpPa C OIpeleeHa CKOPOCT.
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To3u Bua 3a7a4u pa3BUBAT CIIOCOOHOCTH Ha Jenara Aa paboTsiT caMo C €UH OT MOJYJIUTE
Ha poboTa U [1a Ch3/IaBaT KOJ CaMoO W eIUHCTBEHO 3a Hero. ChIlo Taka ce pa3BUBa MHCJIOBHATA
JIEHHOCT, 3aII0TO B IMPOrpamMara uMa JOMbIHUTEIHH OJIOKOBE U CJIE/ MPABUIIHO B3ETO PEIICHUE OT
CTpaHa Ha y4EeHHKa Ce MOJICIHpa U CaMus KO/I.

Tema 23. 3amo3HaBase ¢ Moayna Spin.

3amaua: Cp3gaiiTe KOJ 3a ABMKEHUE Ha MOJyJa Spin.

Pemenue: 1) 670K 3a MOBTOpeHHE 3a OmpeseieH Opoil mbTH; 2) ONOK 3a JABHKEHHE Ha
Mojyna ot 75 cM. ¢be ckopocT 50; 3) 610K 3a u3uakBane oT 1 cex.; 4) GJIOK 3a ABMKEHUE HA MOJTYJIa
oT 50 cM. cbe ckopoct 50.

repeat times

Do some statements several times.

CP [ P ———

®urypa 26. Koz 3a monyna Spin.

Ta3u 3amaya pa3BuBa B YUCHHUIIMTE CIOCOOHOCTTa Ja M30HMpAT NpaBHIHHUTE OJIOKOBE 3a
pabota c HOB MOy Ha poboTa. ChIIo Taka ce pa3BHBa MUCICHETO M IPOCTPAHCTBEHHUTE IIPEICTABH.
3aTBBprKAABAT CE 3HAHMATA 32 TIOHATHUATA 32 CKOPOCT U Pa3CTOSHUE.

4. PE3YJITATH OT OBYYEHHUETO

PesynraTure OT IpOBEAEHOTO 00YYEHHE IO MTPEAJIOKEHHSI MOJIEI Ca BUJMMHU B aHKETA, KOSITO
MOIBJIBAT YYACTHHUIIM B 3aHUMAaHHATA N0 POOOTHKA M IPUMEPHUTE 3a1a4H, KOUTO Ca 3a7aJeH! OT
yuuTen, 3a 1a ce YCTaHOBH pe3yirara oT ToBa oOydeHue. CamaTa aHKeTa € IIPOBE/CHA B Kpas Ha
Kypca npe3 yueOHara 2023/2024 ronuna B Hes yuyactsatr 18 yueHHIH OT 4. Kllac, KOUTO OTTOBApPSIT
Ha 6 BBITIpOCa.

Ot Taka mpoBejieHaTa aHKeTa ce HaOJIo/aBa, Y€ YYCHHIUTEe, yJacTBallM B Ta3u JIEHHOCT
XapecBaT HayWHa Ha NperojaBaHe Ha CHOTBETHHS IpenofiasaTtesl. ChIIO Taka CTaBa SICHO, 4e
MIPEATI0KEHNUTE 3aJaul ca MOXO/SIIH 33 TAKbB THI 00ydeHune B 4. Kjlac Ha HAYAJTHOTO YYWINILE U
noabopa Ha 3aa4nTe, KOUTO TPsiOBa 1a M3ITBIHABAT. T5 1MOKa3Ba, Ue Ta3u OIEHKA € BaXKHA 3a Jja ce
BU/M W Harjacatra Ha Jenara KbM HOBMS pOOOT, cpelara 3a IporpaMHupaHe M IOCTaBEHHUTE UM
3a1a4H.

® [a " N0-CKOPO fla ® MO-CKOPO He ® He ® 43 ® NO-CKOPO [l ™ MO-CKOPO He ® He
®urypa 27. Benpoc 1. Xapecsa Mu na ®urypa 28. Borpoc 2. Jloctasst Mu
nocemaBaMm Kiry0a 1o po0oTHKa, 3al10TO MU € YAOBOJICTBHE CIIPABSHETO ChC 3aJa4H,

HMHTEPECHO TOBA, KOETO CE U3yJaBa. CBBP3aHH C MPOTPAMUPAHETO B KIIyOa 1o

poboruka u paborara ¢ pobort Fable.
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= na Nno-CKoOpo Aa

= na No-CKOpPO Aa ™ NO-CKOpPO He ® He ® 0-CKOpPO HEe ® He
®urypa 29. Berpoc 3. Xapecsa mu, ye Mora ®urypa 30. Berpoc 4. Xapecsa Mu
Ila pa3bepa BefHara KakBO CbM HaIlpaBHil/a B BB3MOXXHOCTTA 32 CIIOJCIISTHE Ha MOH HJICH B
cpezara 3a nporpaMupane IpH IyCKaHEeTo Ha KiIy0a 1o poOoTHKa ChC ChYYCHUIIUTE MH.

rOTOBA MPOrpama.

11.1;

111 =

® 03 = [0-CKOPO 42 = M0-CKOPO He ® He B la = MNo-ckopo ga M I[lo-ckopo He M He

®urypa 31. Benpoc 5. UysctBam ce no6pe, ®urypa 32. Berpoc 6. YuutensaT npenojgasa

KOTaTo UACUTE MU Ca MOMOTHAJIN 3a Ha pa30upaeM U TOCTHIICH €3UK 32 BCHUKH
U3ITBJIHEHMETO HA MOCTAaBEHATa 337a4a OT YUYEHULIH.
YUUTEA.

Moske Ja ce ompezesid HaKpaTKo UjesTa 3a MpeUlaraHeTo Ha TOBa 00y4eHUE KaTo HOB BUJL
3a pa3BUBAHE Ha Pa3JIMYHH KOMIETEHTHOCTH Y YUYEHHIUTE, KOUTO IIe U30upar Ja ce o0ydaBaT B
kiyoose npemnaramy STEM obydenne no podoruka. KbeTo me Haydar mosrydaT HOBU 3HaHUS U
YMEHHE 3a CIpaBsHE C BB3HMKHAJIW NMPOOJIEMH NpH M3MBIHEHHETO Ha IocTaBeHH 3ajaun. llle
npuaoOUAT HAaBUIM 3a paboTa B €KHI, KAKTO W 3aTBBbp)KIaBaHE Ha BeUe NMPHIOONUTH 3HAHMS U
ymenust. PazpaboTBaHeTo Ha TO3M BHJ 33Ja4d OT aBTOpa € IPOJMKTYBAHO OT JKEJIAaHHETO Ha
HEroBUTE YUCHHUIIM Jla HAATPaKAaT YMEHHUsTa CH 3a paboTa ¢ poOOT W HErOBOTO IIPOrpaMHUpaHe Ha
pasnuueH e3uk. Moxe Ja ce Kaxe, 4e pa3pabOTeHHUTE 3a/Jadyd ca HA4YaJOTO Ha €IWH HOB BUJ
o0yueHne NpeJHa3HaYeHO 3a Ha4aJIeH eTall BB BCAKO OBITrapcKo yUMIIMILE.

5. 3AKJITIOYEHUME
[Mon3ure, KOUTO MOTrar Ja ce W3BAIAT OT OOYyYEHHETO C TO3M POOOT M KaTo ISJI0 OT
poboTuKkara ca:
e [loBuiaBa caMOYyBCTBHETO: YCIEXHT B Ch3JaBAHETO M MPOTPAMHUPAHETO HA POOOTH
YKpemnBa yBepeHOCTTa Ha Jiel[aTa B COOCTBEHUTE UM CIIOCOOHOCTH.
e PasBuBa yMeHHs 3a CHTPYIHHYECTBO: Paborara B €KHIl 10 MPOEKTH, CBBP3aHH C
po0OTHKA, yuu [e1aTa Ha KOMYHHUKAIHS, CIIOJIeIISIHE Ha UICH U B3aUMHA TIOJIKperna.
e Crumynupa r000MUTCTBOTO: PoOOTHKAaTa OTBaps BpaTata KbM Oe3KpaiiHu
BB3MOKHOCTH 32 M3CJIeJBAHE M OTKPUBAHE HA HOBU 3HAHMSI.
3a mesita Ha TakoBa 00y4eHHE Ce Ch3aBaT KIIy0OBE B MHOTO YUIJIHIIA, KbASTO AelaTa MOrar
Jla ce 3aHMMaBaT ¢ POOOTHKA MOJ PHKOBOJICTBOTO Ha KBanuduIUpanu mpenoiaBatenn. Karo
OCHOBHO MOJKE JIa 3aKJIIOYHM, Y€ pOOOTHKATa € He caMO 3a0aBHO 3aHMMaHHE, HO U UHBECTHULHS B
OBIEIIETO HA BCAKO JETE.
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PA3BUBAHE HA AJITOPUTMUWYHU YMEHHWSA B OBYUYEHUMETO 110
KOMITIOTBPHO MOJAEJIMPAHE U UHO®OPMAILIMOHHU
TEXHOJIOI'MA
Henssna HukomnoBa
Haumnonanna Teproecka rumuaasus, [liosaus

DEVELOPMENT OF ALGORITHMIC SKILLS IN “COMPUTER
MODELLING AND INFORMATION TECHNOLOGY” TRAINING
Delyana Nikolova
National High School Trade and Commerce, Plovdiv

Abstract: The capacity to utilise computer technology to solve problems and the
development of communication and collaboration skills are essential competencies for the future
generation. In order to achieve this, the formation of algorithmic culture and the development of
algorithmic thinking are identified as core activities within the subject area of Computer Modelling
and Information Technologies.

This article examines the relationship between computational and algorithmic thinking,
analyses the cognitive abilities of children in relation to the optimal age for developing algorithmic
skills, and presents methods for fostering students' algorithmic thinking within the context of
Computer Modelling and Information Technology.

Keywords: algorithmic skills, computational thinking, block programming, Computer
modeling and information technologies, Scratch, Dr. Scratch

1. BBBEJAEHMUE

AJNTOPUTMHUYHOTO pelIaBaHe Ha MPOOJIEMH ce CUNTA 3a €HO OT Hail-BayKHUTE YMEHHUS, KOUTO
yUEHHIINTE, U3y4aBalld IporpaMupane, ¢ Heo0X0AUMO Ja TIPUTEkKaBaT, Hapel ChC CIIOCOOHOCTTA
3a TBOpYeCKO MucieHe. POpMUpPAaHETO Ha TE3M KOMIIETEHTHOCTH € HelleKa 3ajada KakTo 3a
yUUTENUTe, KOUTO TpsiOBa J1a HackpuyaBaT Te3H ACHHOCTH, TaKa M 3a YUEHHUIIUTE, KOUTO TpsAOBa aa
TH IPUIOOHAT.

Ort yuenunure B 00ydeHuero o KommorspHo Moaenrpane 1 HHGOPMAIIHOHHU TEXHOJIOTHU
(KMUT) ce ouakBa jma Morar Ja pemiaBaT IpoOieMu, KaTo H30Mpar MOJIXOJMN] METOHA 3a
npoektupaHe. ETo 3amo crparermute B KOHTEKCTa Ha KOHCTPYKTUBU3Ma C€ M3MOJI3BAT 3a
HAchpuaBaHe HA AITOPUTMUYHOTO MUCIECHE y YUEHUIIUTE, KOETO UM J1aBa B3MOXKHOCT Ja OIMIIAT
n abctpaxupar (OTKpOsiBAHE Ha Ba)XKHOTO OT HECHIIECTBEHOTO) IMpodiema, Ja NPOeKTHPAT
NTOPUTHM U Ja TECTBAT PEIICHUETO.

2. MN3JI0KXEHHUE

3HAYCHHUETO HA TIOHATHETO ,,AITOPUTMUYHO MHCJICHE " € JHMHAMHYHO U CE Pa3BUBa 3a¢/HO C
Hanpeabka Ha KOMITFOTBPHUTE TEXHOJOTHH. B ChBpEMEHHHTE MCUXOIOTUYECKU H TEIarOrnIecKu
U3CJIEBAHMS TO CC MHTCPIPETHpA MO0 HAYMHHU, OTPA3sBalld PA3IUYHUTE ACICKTH Ha BB3LIICHA,
M3BEICHN OT peAWIla yUeHH, KaTo OOMOTO 3a BCHYKHM TJICIHW TOYKH 00ade € ONpEeIeNITHETO Ha
aJTOPHUTHMAa KaTO PE3yJITaT OT MUCIICHETO.

IlonaTtuero ,,anTOPUTMHUYHO MHUCIIEHE TPOU3XOXKAa OT Jymara ,alroOpuTbM®, a
aJTOPUTBMBT B CBOATA CHIIHOCT € MOCIEAOBATEITHOCT OT €JIEMEHTApHH NEHCTBUS (MHCTPYKIINH),
M3ITBITHEHUETO Ha KOUTO BOJM JIO pelaBaHe Ha aaneHa 3amada (Yadav et al., 2016; Madi, 2023).
ANTOPUTMHYHOTO MHCICHE YECTO C€ Pa3riiexk/Ja KaTo MOIXOJ 3a pellaBaHe Ha MPOoOJIeMH ¢
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MIOMOIITa Ha aNTOPUTMH, TIPU KOWTO BCEKH TOJIIM M CJIOXKEH TMpodiieM Moxe fa Obae pa3ouT Ha
MHO>KECTBO ITO-MaJIKH M TIO-JIECHH 101 MpobeMu (To3H mpolec ce Hapuda aexommosuius) (Diaz
Chaparro, 2022). Cunex ToBa ce NPUCTBIIBA KbM IOCIIEAOBATENIHOTO peElIaBaHE HAa BCEKH IIOJ
po6JIeM MOOTAEIHO, CTHIIKA 10 CTHITKA. JIeKOMIO3UPaHeTo Ha IMpobiieMa Ha J9acTH clioMara U 3a
10-3376JI00UEHOTO pa3drpaHe Ha TOBA KaK Te3W KOMIIOHCHTH Ca B3aMMOCBBP3aHH U €IUH OT JIPYT.
ITo TO3u HAYKMH YYCHHUIIUTE MOTAT J1a UACHTH(OUIIUPAT MOTCHIMAIHUTE 3aTPYAHCHUS U J]a HAMEPST
ontumanuu pemenus (Jager, 2021).

BaxkHo e na ce otOenexu, ue Makap 1 aJirOPUTMHYHOTO MUCIICHE YECTO Jla CE CBbP3Ba CaMo
C KOMIIOTHPHUTEC HAayKH, HETOBHUTE MMOJ3U CE OTYMTAT B PA3JIMYHU y4eOHH IUCUUIUIMHH KaTO
Maremaruka, [Ipuponnu Hayku, konomuka, Coumanau Hayku U 1p. (Byrka, 2021).

Brnpekn ye MOHATHETO ,,aNTOPUTHM * 3ByYH a0CTPaKTHO, BCHITHOCT TO HAMHPA IPIIIOKEHHE
HaBCSAKBJIE B ©KEIHEBHETO HHU. Hampumep, KOraTo TOTBHM, HM3IOJ3BAMKH TOTOBA peLeNTa, HHE
clejBaME€ TOYEH QITOPUTBM OT TIIOCIENOBATENHA CBHCTAaBKA W CTHIIKH, HEOOXOAWMH 3a
W3IIBIIHEHHETO Ha CHOTBETHaTa penenta. 110 momoO0eH HAa4YMH, KOraTo CTBIKA IO CTHIKA
OpraHu3upaMe CeIMUYHUTE cH 3ama4un. C qpyTy JyMH MOKEM J1a 0000IINM, 4e TOBa € U3KYCTBOTO
Jla ce pa3sMUILIIBA, YMEHHETO Ja Ce IUIAHMPAT ICHCTBUATA, CIHOCOOHOCTTA Ja ce MpPEIBIDKAAT
pa3uuHu 00CTOSATENICTBA M JIa C€ MOCTHIIBA B CHOTBETCTBHE C TsX. [10 ChIMS HAYMH €3MIHUTE 32
nporpamupane ca 0azupaHd Ha ONEPALMOHHOTO, AITOPUTMUYHOTO M JIOTMUYECKOTO MUcieHe. Te
JIaBaT Bb3MOXKHOCT Ha XOpaTa Ja MHTEPIIPETHPAT CBETa OT Pa3JIMYHH IJIeTHH TOUKH, KATO U3II0JI3BAT
npouecute Ha (GopMHpaHe Ha pElIeHUs, Pa3ChKACHHs, ChCTaBsIHE Ha aJTOPUTMH U CHBMECTHA
00paboTka Ha wH(popmanusa. ETo 3amo ymeHusTa, mpuIoOMTH B Mpolleca Ha H3ydaBaHE Ha
nporpamMupase, ca IoJIe3HH B YaCOBETE U MO JPYTH AUCLMIUIMHH, & Ha T0-KbCEH €Tall ¥ B Pa3INuHH
npodecun (Mikulski, 2017).

YecTo MOHATHSITA ,,aITOPUTMUYHO MECJICHE™ W ,,M3YUCIUTETIHO MucieHe (computational
thinking) ce pasriexar karo B3auMO3aMEHSIEMH B YyxjaecTpaHHara juteparypa (Grover & Pea,
2013). ToBa e Taka mopajiu npsKaTa Bpb3Ka MKy AITOPUTMHUTE M U3UUCIICHUATA.

[lonsTHETO ,,M3UUCIUTETHO MUCTIEHE  ce MosBsBa owle npe3 80-re roquHu Ha XX BeK U ce
cBBp3Ba ¢ pabortara Ha C. [Tamept — ydeH W u3cieoBaTeN B 00JacTTa Ha OOpa30BAaHHUETO H
n3KkycTBeHus nntenekT (Papert, 1980).

IMpe3 2006 r. JKaner M. VYunr, ToraBa mpodecop MO0 KOMIIOTbPHM HayKH, a cera
KOpropaTiBeH Burenpe3uaeHtT Ha Microsoft Research, ommcea B crartmsita cu (Wing, 2006)
W3YHCIIUTEITHOTO MHCJIEHE KaTO ChKpallleHHe OT ,,Jla MUCIHII KaTO KOMIIOTbPEH CIIEIHalncT™,
JIOCTHIaliKu JI0 M3BOJA, Y€ ,,M34YMUCIUTEIIHOTO MHCIEHE € MMCIOBHHUSAT MpOLEC, CBBbpP3aH C
(dopMynHEpaHeTO Ha MPOOIIEM U W3pa3sBaHETO Ha HETOBOTO pelleHHe (PEmIeHMs) M0 TaKbB HaYlH,
9Ye KOMIIOTHP — YOBEK WIIM MallliHa — JIa MOXKE J1a TO M3IThJIHU €EKTHBHO .

Cnopen Yunr (Wing, 2006; Wing, 2008; Wing, 2014) u34iciuTeIHOTO MUCIIEHE ChIbPKa
HSKOJIKO OCHOBHH OOJIACTH, KOHTO C€ Pa3BHBAT NPHU NPOTPAMHPAHETO W 3aCIHO IMOMarar 3a
Pa3BUTHETO HA U3YHCIUTEIHOTO MUCIICHE. Pa30upaHeTo Ha Te3W OCHOBHU OOJIACTH MPEJOCTaBs Ha
4oBeKa Ha0Op OT HHCTPYMEHTH, KOMTO MOTAT Jla C€ IPUIaraT B MHOTO aCIIeKTH OT €XKEJHEBHETO 32
pemaBaHe Ha IMO-TOJIEeMH U IOo-Majku mpobiemu (Wing, 2006).

KoMnioTspHH yMeHHsI Onucanne YMeHusl, KOUTO y4eHHIIUTE
Tpsi0Ba Aa NPpUAOOHUAT
AodcTpakanus AOCTpaknusTa € TeXHUKA, 1) [la ce oTmenu BaxkHATa
KOSITO JIEXKH B OCHOBATa Ha urdopmanus ot
OOII. Ts npencrapmnsiBa HM3JIAIIHATA.
MpOIECHT Ha ompocTsiBaHe Ha  2) Jla ce aHanu3upar u
HEILO CI0XHO, KaTo ce OIIPEEIIAT O0LIH
IIPOITyCKAT HE3HAYNTEIHUTE TIOBEACHUSI WU
JIeTalim, U3BJIMYa ce CKPUIITOBE.
Ba)kHaTa MH(POPMALHS U ce 3) [Ha ce ompenenst
paszienst He3HAUYUTEIHOTO OT a0CTpaKIUU B pa3InIHH
Ba)XHOTO. MIPOTPaMHH CPENH.
Oobo0maBane O6o6mraBanero e npeHacsiie  Jla pasrbHe ChIECTBYBAIIO
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AJITOpUTHM ANTOpUTBMBT € METOJ 32 1) la mocouBa sicHO
IIICaHe Ha KOHKPETHH U SICHU CTBIIKHUTE Ha
MHCTPYKIMH (CTBHIKA IO ITOPUTHMA.
CTBITKA) 32 OCHIIECCTBIBAHE 2) Jla umentudunupa
Ha JjaJIeH IpolLec. pa3nuuHu ePEKTUBHH
ITOPUTMHU 32 J1afieH
npobiieMm.
3) J[a namepu Haii-
e()EKTUBHHS aJITOPUTHM.
Moayanoct MopynHocTTa e Ja pazpaboTBa aBTOHOMHHU
pa3paboTBaHE HA aBTOHOMHH  YacTH OT KOJa, KOUTO Ja ce
MIPOIIECH, KOUTO 0OXBamIaT M3M0JI3BAT MPH PEIIaBaHETO
Ha0Op OT YeCTO M3MOI3BAHU Ha €IHU W CBHIIU WIH
KOMAaH/I1, N3ITBIIHABAIIN Ppa3uYHY 331a9H.
cnenruIHa QYHKIIUA, KOSTO
MOJKE 1a CE U3MO0JI3BA IPH
pelaBaHeTo Ha eHAKBY WU
pa3IuyuHM 331a4H.
JexoMIo3unusi Jlekommo3unysita € Ipouec Ja pazousa naneH npobiem

Ha Mpolieca Ha peliaBaHe Ha
po0IeMH KbM TMO-IUPOK
Habop OT mpobIIEeMHU.

Ha npeoOpa3zyBaHe HA
MpoOJIEMH B TIO-MAJIKU YaCTH,
KOHUTO MOTar Jia Obaart mo-

pelnieHre Ha TajeH mpooieM
Taka, 4e Ja 00XBaHe IOBEYE
BB3MOYKHOCTH/CITydau.

Ha MO-MaJIKH/TIPOCTH YaCTH,
KOUTO Ca I0-JeCHU 32
pelIaBaHe.

JIECHO PEIICHH.

Tyk MoxeM Jja 00001UM, Ye Bpb3KaTa MEXIY U3UUCIUTETHOTO U AITOPUTMHUYHOTO MUCIICHE
€ TACHA W B3aWMHO JONBJIBAIIA ce. A 32 aJTOPUTMUYHOTO MFHCJICHE, MOKEM J1a TBBPJAUM, 49e € B
OCHOBaTa Ha M3YUCIUTEITHOTO MHUCICHE W Urpae BakKHA POJI IPHU MPOCKTUPAHETO Ha alITrOPUTMU
(Wing, 2008).

MexayHaponHoTo oOmecTBo 3a TexHonormu B oOpasoBanmero (ISTE) 3asmsBa, ue
KOMITIOTHPHOTO MHUCJIEHE HE MOKe J1a ObJie HAaTbJIHO JeuHUPaHO Oe3 MOayMEHHs KaTO TBOPUECKO
MHCIIEHE, alTOPUTMUYHO MHUCJIEHE, KpUTHYHO MHCJICHE, KOOTIEPAaTUBHO y4€He U KOMYHHKaTHBHU
ymeHus. OmpeneneHusiTa Ha yMEHUATa 3a H3YMUCIMUTENHO MHCIEHE IOCOYBAT 3HAYCHHETO Ha
00yuJeHHeTO 110 ITporpaMHpaHe 3a npuroOuBaHe Ha mogyMeHus. Clie1oBaTeTHO MOKE Ja ce TBBP.IH,
ye obyuenuero mo KMUT e ot cpmiecTBeHO 3HaUeHHUE 3a (popMHpaHEe HA YMEHUS 32 H3UUCIUTEITHO
mucnere (Oluk & Korkmaz, 2016).

VYueHnuTte mnojuepTaBaT BAXKHOCTTA Ha YNPAXKHABAHETO HAa aITOPUTMHUYHO MHCJIEHE M
pa3BHBaHETO HA yMEHHS 3a pelllaBaHe Ha IPOoOJIeMH Ollle OT paHHa JIeTCKa Bh3PacCT C 11eJ e(hEeKTHBHO
YCBOSIBAHE Ha KOMITIOTBPHUTE YMEHUSI M Pa3BHBAHE Ha ITOJIOKUTEIHH HArjlacH KbM TEXHUYECKUTE
npodecun (Mikulski, 2017). 3a na ce ompenenu Hai-oJXonsIaTa BH3PACT 32 yCBOSIBAHE HA
AITOPUTMUYHUTE YMEHHUS y Jenara, Osixa IpoCieJeHH II03HABAaTEJIHUTE UM CIIOCOOHOCTH,
OCHOBaBaliku ce Ha HaydHuTe u3cieasanus Ha Jlopa E. Bepk — mpodecop mo mncuxomorus,
crenuanu3upana B 0bJacTTa Ha Pa3BUTHETO INpe3 JKU3HEHHS UKBI M JeTcKaTa Imcuxonorus. Ts
pasriexaa MpeMHHABAHETO Ha JenaTa Mpe3 pa3IndHu eTarny Ha MUCIIOBHO Pa3BUTHE, KAaTO 3a[I0YBAT
€ KOHKPETHOTO BB3NIPHEMaHe Ha CBETa OKOJIO TSIX, €IBa CJIE]] KOETO 3aII04BaT JIa C€ y4ar Ja MUCIAT
norndecku u adctpaktHo (bbpk, 2012).

e 2-7 rOMHM — TIpe3 TO3M MEPUOJ] Aelara 3armo4yBar Jja pa3BUBaT peura U CUMBOJIHOTO CH
MHCJICHE — H3MO0JI3BAaT JIyMH W o00pa3u, 3a jJa onucBar npenmeru. JlormueckoTo
Pa3ChKACHUE BCe OIlE € B HA4YaJIeH CTa Uil Ha pa3BUTUE U T€ HE MOTaT Jia CIeBaT CI0KHU
anroputmu. Ilpu TsX periaBaHeTo Ha 3aja4u ce CIy4Ba Ha NPUHIMINA ,,poda-Tpemka’,
KaTo BCE OllIe HE pa30MUpaT NPUIMHHO-CIIEJICTBEHUTE BPB3KH.
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e 7-11 romuHM — TOBa € €TAIBT, IPe3 KOWTO C€ pa3BUBA JIOTHYECKOTO MHCIIeHe. [leraTta B
Ta3W BB3PACT 3al0¥BaT Ja pa3OWpaT NPUIMHHO-CIEIACTBEHHUTEC BPB3KM M MOTraT Ja
M3ITBJIHABAT 33/1a4M, KOMTO H3UCKBAT JIOTHYECKO MHCIICHE KaTo KiacH(UIUpaHe M
moJpexaane Ha 0OEKTH Mo omperenieH Kputepuil. Te 3amouBaT ma pa3dupar u ciensat
MIPOCTH aJTOPUTMH H TIPABIIIA, HO MUCIICHETO UM BCE OIIE € CBEP3aH0 ¢ KOHKPETHH OOCKTH
U CUTYaIluH.

e Haj 12 ropuHM — mpe3 TO3M MEpPHOJ 3aloyBa Jia ce pa3BHBa aOCTPAKTHOTO MHCIICHE.
Jeuara 3amouBar jaa pa3doupaT CIOKHH JIOTMYECKH KOHLENIUH M Morar ja padoTsT ¢
abctpakTHU nzaeun. Te ca clocoOHM Jja Ch3/JaBaT M 1a pa3doupaT Mo-CIIOKHU aJrOPUTMH, /1
Pa3CHKAABAT JTOTMICCKH BBPXY XUMOTCTHYHH CUTYAIIUH U J1a TUTAHUPAT TOCIIC0BATCITHU
CTHIIKH 32 pelIaBaHe Ha IpoOIeMu.

Wzcnensane, npoeeneHo B Hunepmanams, mpoydBa Kak BB3pacTTa € CBbp3aHa C ycliexa Ha
YYEHHUIINTE [IPH peIIaBaHeTo Ha 3a/1a4H I10 KOMITIOTBPHO MoeHpane. M3cneqoBaTeckara n3BaaKa
ce ChCTOH OT 62 YUYCHHITM HA BB3PACT OT JECeT IO ABAHAACCET TOAWHU. 3aJadynuTe Ce OTHACAT IO
yMeHHATa 3a abCTpaxHWpaHe M ICKOMIIO3HpaHe, KOUTO ca HEepa3pHWBHO CBBP3aHHU C YMCHHUATA 32
anropuTMUYHO MucieHe. Cropen HMaHHWTE OT W3CIEABAHETO BB3pACTTa, H3MIICKIA, HMa
MOJIOKUTEJIEH e()eKT BbPXy Pa3BUTHETO Ha ANTOPUTMUYHUTE YMeHus Ha yuenunure (Fanchamps et
al., 2019).

ITono6HO mpoyuBaHe, mMpoBeieHO B Mcnanus BepXy U3Bajaka oT 1251 yueHHIH OT meTH u
IEeCTH KJj1ac, NOTBBbPKJAaBa BPb3KaTa MEKIAY BbH3pacTTa Ha YUCHHUIMTC W HHMBAaTa Ha OCHOBHHUTC
AJTOPUTMUYHU YMCHUS. C’I)IJ_[OTO MPpOYUYBAaHE MOTBBPIKAABA U XHUIIOTEC3aTa, Y€ aJITOPUTMHUUYHUTC
yMEHHsI ca HEpa3pHBHO CBBbP3aHM C yMEHHsATa 3a peliaBaHe Ha mpobiemu. OcBeH TOBa ce
Mo9epTaBa, 4¢ HUBOTO HAa KOTHHUTHUBHO Pa3BUTHE M CTEICHTA HA 3PSUIOCT Ca BaXKHU (aKTOpH 3a
Pa3BUTHETO HA KOMITIOTHPHUTE YMCHHS U YMEHUITA 3a pemaBane Ha npobiemu (Roman-Gonzalez
etal., 2017).

UzydaBaneto Ha mpeamMeta ,,KOMIIOTEPHO MoenupaHe” B HAYAITHOTO YUYHIIHILE € MPSKO
CBBpP3aHO C OBIIABaHC HA OCHOBHTE Ha NPOTpaMUpaHETO M (QopMupaHe Ha TPAKTHYECKH H
MPHJIOKHA YMEHHMS 38 KOHCTPYMPAHE HA IOCIEIOBATENHH, HUKIMYHU U Pa3KIIOHEHH aJITOPUTMU
4ype3 M3IO0JI3BaHEe HA BU3yalHaTa cpela 3a OnokoBo mporpamupane Scratch. B mporuMHuasmaneHn
eTan yueHuiure usydasat npeamera KMUT, kbpeto popMupaHuTe B Ha4aleH eTar ajJropuTMHIHN
3HaHUs 33 paboTa ¢ OJIOKOBHS €3UK 3a mporpamupane Scratch OuBaT 3a1bI00YCHH U HAATPAICHH
Yype3 BhBEXKIAHETO Ha CKPUITOBHUS €3UK 3a mporpamupane Java, JavaScript winu Python (AneBa &
Tonmoposa, 2021). 3a renTta moAX0ABT Ha MapajelHO pellaBaHe Ha 3aJIauM, IPECTaBIHKN PEIICHHUS
KakTo Ha Scratch, Taka M Ha TEKCTOB €3UK KaTo JavaScript, 03BoIIsBa HA YUCHUIUTE Ja HAMIPABST
IUTABeH TIpeXOJ MeEXIy JBara e3uka. T03M TMpolec pa3BHBa aOCTPaKTHOTO MHUCICHE U
anroputMuaHaTa joruka (Togoposa & Ilankosa, 2024).

EnHo oT Hali-royieMHTe NpEIW3BHKATEIICTBA IPE] YYUTEIUTE, mpermoaaBamm Scratch, e
CBBP3aHO C OICHSIBAHETO HA alITOPUTMHUYHUTE YMEHHUS Ha YUCHUIUTE Ha 0a3a Ch3TaJCHHUTE OT TAX
npoekt. Criopen Kpatko npoyusane cpea yuutenure no KMUT To3m mpobiem ce ABIDKU Ha
JIMIICAaTa Ha CTAaHJApTH3UPaH KPUTEPHH 3a OLICHKA.

INosnannsa no AsnroparmMudao MuciieHe Crpyxkrypa Ha llporpamara

o [3nm013Ba 0230BH KOMAHIH o /:[B.Tﬁl' KOZ C MOBTAPAIIH C& KOMaHIH

L] Pﬂ?()l[pﬁ H H3II0I3Ba ITHKITH + HsAkoH ONTHMH3AIHA (HHKJII)

L] OHTI[MIBHPH KOJ1a Upe3 BIIOKEHH ITHKIIH H YCIIOBHA =] KpHTBK, EE[JEKTI[BEH KOIT

Pemasane Ha IIpobaemu KpeataBHOCT

+  TpemmKi npH M3ILIHEeHHETO «  Bazosn ¢urypn

o Pemmerne ¢ H3/IHINHI CTHOKI . /:[Ol'l'b.‘]HllTeIHIl €IIEMCHTH

«  MUHHMAIHE U e()eKTHBHH CTHIIKH « KOMIUTEKCHH ¥ OpPHTHHAIHA GUIYPH
®urypa 1.
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Xuporoku EHI0 crionienst mpuMepeH cTaHaapTeH MeTol 3a (hopMHupaHe Ha KpaifHa OIeHKa,
nu3MepBalia AITOPUTMHYHUTE yMEHHA. TOH IpaBH H3CIEIBAHE B SIMOHCKO YYMIHIINE, KBACTO
BKJIFOUBa 00mI0 132 ydenurm ot 5. u 6. kimac. OneHsSBaHETO Ha MPOEKTHTE B Scratch crama mo
crennarHo pa3padoTen Metox (dur. 1), cherosg ce oT 4 KpuTepwsi, BCEKH ¢ TPH HUBA Ha CI0KHOCT

Jlo ronsiMa cTerneH METOIbT Ha XHPOIOKH MOXKE JIa CE CUMTa 32 00EKTHBEH, HO 0€3 ChMHEHHE
NPOLIECHT Ha OLIEHSIBAHE OT CTPaHA HA YUYUTEIUTE OM OTHEJIO MHOT'O BpEMeE, Thil KaTO BCEKH MPOEKT
TpsiOBa Ja ce MPOBEPH IOOTIEIIHO CIIOPE]] BCEKU OT N30POCHHUTE KPUTEPHUH.

B Tta3u Bpb3ka Oelie HampaBeHO KPaTKO MpOy4BaHEe HAa Hay4yHaTa JIUTEpaTypa M Taka Oe
OTKPHT pa3paboTeH aBTOMAaTU3UPaH OHJIaH HHCTPYMEHT, YHETO MpeJHa3HaueHUe € Aa OoArIoMara
OLICHSIBAHETO HAa AJITOPUTMUYHOTO MHCJICHE Ha ydeHunuTe. Tol e pa3paboTeH OT U3CieJ0BaTeICKH
€KHII, PhKOBOJICH OT HCIAHCKUSI YHUBEPCHUTET ,,Peit Xyan Kapioc* u ycmemnso ce cupass ¢ 0bp30To
U YCHEIIHO OIICHSBAaHE Ha aITOPUTMHYHNTE YMEHHS Ha YUCHHIUTE Ha 0a3za TEXHUTE MPOCKTH B
Scratch.

Dr. Scratch e ye6 nHCTpyMeHT, H3cieIBaH B HAYYHH Ty OJIMKANINN, KOUTO JOKA3BaT HEroBaTa
edexTuBHOCT. TOH ce U3MOJI3BA 3a OICHABAHE HA MPOEKTH Ype3 UMIIOPTHUPAHE HAa M3XOIHU (aiimoBe
wm URL anpecu Ha npoekTn ot Scratch. HeroBoro mpenHasHaueHue € fa momara Ha YIUTEIIUTE
IPU OLEHSBAaHE HA AITOPUTMUYHUTE YMEHHS HAa YYCHHLUTE CIOPEA CJIEIHUTE 7 KPUTCPHH:
aOCTpakIys, CHHXPOHHM3ALUs, aHAJIOrHs/apalieu3bM, HWH(OOpMalus, HWHTEPAKTUBHOCT Ha
noTpeduTes, HUdpoBa JOTHKA U MOTOK Ha yrpasieHne. CoTyepbT qaBa Mo TPU TOUYKH 338 BCEKU
0T ropen30pOeHNTE KPUTEPHH, a Hail-BUCOKaTa OLIEHKa, KOSITO MOXKe Aa ce nosryuw, e 21. Dr. Scratch
CBIIO0 TaKa MOXKE M JIa Ce M3IMOJI3BAa OT YYEHHUIIH, KOUTO MCKAT CaMH Jla OLIEHSAT CBOMTE YMEHHS.
WHcTpyMeHTBT € ycnenHo tectBal cpea 31 nerokiaacHuuy B Typiums, kKouto ca u3ydaBaiu Scratch
B NPOABIDKCHHE HA IIECT CEAMHUIH. Pe3ynraTHTe OT H3CIEABAHETO IOKa3BaT MOJOXKUTEITHA
kopenanus (r = 0.934, p < 0.01) mexxny ymenusta B Scratch u anropuTMHYHOTO MHCICHE, KOSTO
Ioka3Ba epekTHBHOCTTA Ha yeb mpmioxkernueto (Oluk & Korkmaz, 2016).

3a 1a ce npocneny eheKTUBHOCTTA Ha NPHIIOKEHHETO, Oelre pasriegana IpuMepHa 3a/1a4a
0T pecypcHuTe QaiiioBe kbM yueOHoTO chabpkanue mo KMUT 3a 5. knac ot remarta: ,,Peanmsupane
Ha aJrTOpUTMH 3a OpOeHE Ha €IEMEHTH U pa3MsiHa Ha cToiHOCTH (AHrenos et al., 2022).

iprscraton

Score: 19/ 21 e
Level up @ Level @

The level of your project is.
MASTER!
You're doing a great job. Keep it uph!

Bad habits : e
.
S
o

Project certificate
Dino_jump_code.sb3
Download
®durypa 2.

Cnen anamm3 Ha npoekrta Dino_adventures.sb3, ce 3abensi3Ba, ue Dr. Scratch ro onensiBa B
Kateropus ,,Master (¢ur. 2), KoeTo € Haii-BUCOKOTO HMBO B HErOBaTa CKaJia 3a OLEHKA. Bbrpekn
TOBA, ce 3a0eIsI3BaT JIEKU IPOITYCKU BbPXY CHHXPOHU3ALMATA U [TOTPEOHUTENICKaTa MHTEPaKTHBHOCT.
[TputoskeHnero mpezasiara pelieHus 3a ONTUMHM3MpaHe Ha npoekTa (¢ur. 3), KaTo mpernopbyBa
IpeMaxBaHe Ha HEW3MOJ3BAaHMU KON, KaKTO M KOPEKIHsS HAa HAUMEHOBAaHMETO Ha (OHA C Iel
naTynTuBHOCT. (Dr. Scratch, n.d.)
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T . .
Bad giiigig ; 1 Bad habits
4 Duplicated scripts 3
C 0 duplicated scripts. ¢ C 0 duplicated scripts. * (NSRS ' .
# 0 sprite naming. o Your project does not have # 0 sprite naming i Backdrop naming :

#" 1 backdrop naming. } duplicated scripts, good job! 1 # 1 backdrop naming. ¢

© 1 dead code eitiessessssssssnssnsenanns ;

© 1 dead code :  backdropt

®urypa 3.

Bbrnpeku 00EKTHBHOTO OLCHSBAHE HA AITOPUTMHUYHUTE YMEHHs Ha YYEHHILUTE, CIIOpEN
KpUTEpHs, 3aJI0KeH OT YHUHT, € Jo0pe Ja ce B3eMe NPEIBHI M OLCHABAHETO Ha KPEaTUBHOCTTA B
HPOEKTUTE, T KaTo criopen M. PecHHK T4 CBIIO € €JHO OT OCHOBHHUTE YMEHHS, KOUTO YUCHUIIUTE
TpsiOBa I1a MPUIOOMAT, U3y4aBalky e€3MKa 3a O0J0KoBO mporpamupane Scratch. ToBa o3HauaBa, de
YUYUTEIAT BCE MaK € He0OOXOANMO J1a OLICHH MPOSKTUTE, KAKTO U Ja aJe ChbBETH Ha YYCHHULUTE KaK
J1a TI0I00PSIT KO/Ia CH.

3. 3AKJIIOYEHME

CriocoOHOCTTa 3a pelllaBaHe Ha MPOOJIEMH C MOMOIITa HA KOMITIOTHPHHUTE TEXHOJOTHH,
KaKTO U HpI/I}IO6I/IBaHeTO Ha YMCHUA 3a o61uyBaHe 1 CBTPYAHHUYICCTBO Ca HeOﬁXOZ[I/IMI/I KOMIICTCHIIU U
3a OBJEIIOTO TTOKOJIeHUE. 32 Ta3u Lell JOPMUPAHETO Ha aITOPUTMHUYHA KYJITypa U pa3BUBAHETO Ha
AJITOPUTMHUYIHO MUCJICHE CC MOCTABAT KAaTO KJIFOUOBU )leﬁHOCTI/I B M3y4YaBaHCTO B HAa4YaJICH €Tall Ha
npeamera ,,KOMIIOTBPHO MonenupaHe’, KOWTO B MPOTMMHA3MANICH eTam OWBa JOMBIHEH OT
HH()OPMAIIMOHHH TEXHOJIOTHH.

B negarorudecky M NCUXOJIOTHYECKU M3CIICBAHUS MOHATHETO ,,aITOPUTMUYHO MHUCIIEHE
ce HMHTEpIpeTHpa MO Pa3lUYHH HAYUHU, HO OOIIOTO 32 BCHYKU IJICAHM TOYKH KBM HETO €
OTPEJICTSIHETO HA allTOPUTHMA KaTo PE3yJITaT OT MUCICHETO.

Toit karo obaue MO3HABATEIHUST KaMal[UTET HA YYCHUIUTE BapHpa B 3aBHCHUMOCT OT
BB3PACTTa WM, METOJHMTE, CHIbPKAHUETO M CTPATETHHTE 3a IMPENOJaBaHE W OIEHsABAHE Ha
AJITOPUTMHUYHUTE UM YMCHHA € HCO6XOI[I/IMO aa 6’BI[aT aganTupaHu. I/I3CHe)IBaHI/I$I ImokKasBar, 4c
BB3pacCTTa Ha/ 12 TOOUHU € 6J'IaI‘OHpI/I$[THa 3a pa3dBUBaHC Ha JIOTUYCCKOTO U aJITOPUTMHUYHOTO
MHUCJICHE.

Karo 6baema pabota ce mpejjiara mpoy4BaHe Kak pa3jinyHH HHCTPYMEHTH 3a OIICHSBAaHE,
kato Dr. Scratch, BiussSiT BbpXy yCBOSIBAHETO Ha AJITOPUTMHUYHHMTE yYMEHHs Ha YYECHHUILIUTE B
OBJITAPCKUTE YUHITHIIA.
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MN3MMOJ3BAHE HA UHTEPJUCHUIIJIMHAPHO NPOEKTHO-
BA3UPAHO OBYYEHHUE B YACOBETE 110 IOIIBJIHUTEJIHA
HOAI'OTOBKA IO KOMIIIOTBPHO MOJEJMPAHE U
NH®OPMALMOHHU TEXHOJIOI'MH B 6. KJIAC
Ilerst lea1ueBa
CY ,,Ceern Ilatpunapx EBTummii*

APPLICATION OF INTERDISCIPLINARY PROJECT-BASED
LEARNING DURING SUPPLEMENTARY CLASSES IN COMPUTER
MODELLING AND INFORMATION TECHNOLOGY IN 6. GRADE
Petya Delcheva
Secondary School “St. Patriarch Evtimiy”

Abstract: This article examines the application of two approaches (interdisciplinary and
project-based learning), implemented during a few supplementary computer modeling and
information technology classes for middle school students. The project task is to create an animation
on the topic "The Day of a Boyar". The task requires combining knowledge and skills formed in the
lessons in three academic disciplines — history and civilizations, fine arts and computer modeling
and information technology. The results of the implemented educational practice show that the use
of project-based learning and interdisciplinary approach lead to a deeper understanding of the
learning material, motivation of students to learn through experience and to work together as a team.

Keywords: innovative education, project-based learning, interdisciplinary, technologies

1. BBBEJAEHHUE

I/IZ[CHTa 3a MHTETpUpAaHE Ha HMHOBATHUBHU METOAW Ha o6yquHe HaBJIM3a BCE IIOBCYEC B
Opirapckoto obOpasoBanue. Te mpemimaraT HOBH TMOIXOAW KBbM YUYEHETO, KOUTO CTUMYJIHpAT
HHTEpeca ¥ MOTUBAIIUATA HA YICHUIIUTE, KOSTO CE 0TPa3saBa MOJOKHUTEITHO HAa 00pa30BaTEIIHUTE HM
pe3ynTatu u GOpMHUPAHUTE OT TSIX MEKH YMCHUSL.

B HacTosmiaTa myOmuKaIys ce pasriekia Kak JBa WHOBATUBHH METOJA Ca MPHIIOKCHU B
YacoBeTE IO JOMBJIHUTENHA IOATOTOBKA IO KOMIFOTBPHO MOJCTHpaHe W HHGDOPMAIMOHHH
TEXHOJIOTUH B 6. KIIAC — a MMEHHO IPOEKTHO-0a3upaHO OOydYeHHWE M HHTEPAHCIUILTUHAPHHS
MTOJTXO/I.

IIpoekTHO-0a3upaHOTO O0y4YEHHE IOCTaBsi YYEHHIUTE B LEHTbpa Ha 00pa30BaTEeTHMs
mponec 4pe€3 aKTUBHO y4JaCcTHUE B IIPOCKTU. To mocraBs YUCHUIIUTE B POJIA HA HU3CJICAOBATCIN U
Ch3JaTeNn, KOUTO JIOKATO PabOTST MO KOHKPETHU 3aJiaun, mpuao0ouBaT 1ieHHu ymenwus. (Shukla et
al., 2024).

WaTepanciumInHapHOTO o0y4ueHne o0eInHSIBA 3HAHMATA OT HAKOJIKO PA3IUYHU YIeOHH
JIMCIIUILIMHY Ype3 pasriiexIaHeTo Ha eaHa obia 3a Tax tema (Ivanitskaya et al., 2002).

[punaranero Ha TE3W METOU J1aBa Bb3MOKHOCT YUCHHIIATE J1a TIPUIIOKAT YCBOCHU 3HAHHUS
Y YMEHHUS 110 PA3IUYHU YYCOHH MPEIMETH B PEIIABAHETO HA PEATHU MPOOIeMHU. Y CIEXbT UM Tpe3
TOJIMHUTE € JIOKa3aH B MPOy4YBaHMs Ha MHOKecTBO mpemnonaBarenu (Illonosa & Jdumwurpos, 2023;
Mermmkanosa et al., 2024; Koxyxaposa, 2022).

KomOuHupaHeTo Ha Te3u [Ba METOAA JJaBa Bh3MOXKHOCT YUCHHUIUTE J]a TIPUIIOKAT YCBOCHU
3HaHUS W YMEHU 110 Pa3InIHA y4eOHH! MPEIMETH B PEIIaBaHETO Ha PEaTHH IpoOIeMu.

[IpencraBenara B myOauKaIusaTa TMoje3Ha yuyeOHA MpaKTHUKA € MPUIIOKEHA TMpe3 yueOHara
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2024/2025 roguna B CY ,,Cseru Ilarpuapx EpTumuii B mHOBaTHBHATA mapanenka VIZ kmac B
4acoBETe M0 JONBJIHUTENIHA MOATOTOBKA 0 KOMIIOTHPHO MOJAENUpaHe U HHOOPMALUOHHU
TEXHOJIOTHH.

YacoBeTe 10 JOMBIHUTENHA [TOrOTOBKA CE MPOBEXKIAT BEHBK CEAMUYHO KaTo B yueOHATA
mporpama e BKIo4eH pazzaen “Pabora mo mpoekt”. LlenuTe Ha mpoBeIeHOTO 00yUeHHE ca:

e [lonoOpsiBaHe Ha yMeHUsITA 32 padOTa B SKHIT;
[Mono6psiBane Ha TUTHTAIHUTE YMEHUS;
[Mo-3axbnboueHo pa3bupane Ha y4eOHUST MaTepHal 0 UCTOPHUS M IIMBUIIN3ALINY;
YMeHnus 3a Ipoy4YBaHe U KPUTHYHO MHUCIICHE;
Pa3paboTBaHe Ha NPOJYKT, KOWTO Ie ObAe NMPEACTaBeH Ha NPEICTaBUTEIHA U35Ba Ha
KJaca.
e [lpuiaraHe Ha 3HAHUS OT YaCOBETE [0 N300Pa3UTEIHO U3KYCTBO CBBP3aHHU C H3KYCTBOTO

B CpeTHOBEKOBHETO.

2. HN3JIOKEHHUE

Ha yuennnute ot VI kitac 6emie moctaBeHa 3ajauaTa ia Ch3aaaaT aHuMaIus Ha Tema ,,J{eHstT
Ha enuH OOJSpUH B pamkuTe Ha 6 yueOHM uyaca. Te Osxa pa3zesieHH Ha IpyNnd MO JIBamMa ChC
CIICITHATE POJIM — AaHUMATOP U CLICHAPHUCT.

Bceeku ydyeOeH 4ac ydeHHUIMTE MOJydaBaxa pabOTeH JHCT ¢ KOHKpeTHH 3amaud (¢ur. 1),
KOHUTO TpsA0Ba 1a M3MBJIHAT JO CICABAIIMS Yac, KaTO ako BpeMeTo 3a paboTa B Kiac HE MM €
JOCTAaThYHO MOTAT 1 IOBBPIIAT 3aJa4UTe CH H Y IOMa.

Cu3padite MUCNOBHA
Kapra C uaeu Kakso Moxe

MoabepeTe NoaxoAALUN

uBeToBe U 306paxeHns,
KOMTO OTTOBEPAT Ha
©M0XaTa i HACTPOBHMETO B
AHUMaUMATE.

A8 ce BI04V BB BaWATA
4acT OT aHMMaUMATa,

Wanonasaiite Tbpcelwa
mawvHa unm Al wat6ot 3a
Npoy4BaHETo.

TpoyueTe GYHKUMOHANHOCTUTE Ha
MPMNOXEHMETO, KOETO LI M3NoN3sarTe 3a
CHINABAHE HA BHNMALMATA.

OBCHARTE WAGHTE OT MYCAOBHATA KAPTa, AHWMATOPYT NPEMaXsa
WAGHTE, KOMTO HE MOXE A8 PEANU3MPa C UIBPaHMA OT Hero codTyep.

MogroTeere CAMCBK € BBNPOCH, KOUTO LUE MOXE A3 OTNPABUTE KbM
MCTOPMKa, KOATO LU CPLLHET® Cre/l HAKONKO ASHa.

2/6

®urypa 1. PaboTeH nuCT ChC 3a/1a4H 32 YUCHHUIIUTE.

IIpoBeneHuTe NEHHOCTU XPOHOJIOIMYHO €a:

HaydaBar B 4acoBeTe Mo UCTOPHS 3a OOJIApUTE;

3amoyBaT MPOEKTHATA CH JICMHOCT B YaCOBETE MO0 MH()OPMAIIMOHHYU TEXHOJIOTHH;
[IpoyuBaT nHpOpManHs;

Cpewar ce ¢ HCTOPUK, KOUTO OTrOBaps Ha BbIIPOCUTE UM;

YdeHurmre paboTsT MO Ch3/IaBAHETO HA AaHUMAIHITA.

ObpBu gac: [IppBuAT ydeOeH uyac ydeHHIUTE paboTMXa B 2 CKUIA — aHUMATOPH U
CIICHAPHCTH | pellaBaxa CICIHUTE IpoOIeMu:

e Kowu me ca nprIIoKeHUATa, KOUTO IIE Ce M3MOI3BAT MIPH Ch3/IaBaHEe HA aHUMAITUTA?

o Kak me paznensaT annManusta Ha 5 cmucinoBu yactu? Kowu mie ca te?

PemenusiTa, KOUTO ca B3€TH OT aHMMATOPUTE ca Ja paboOTAT ¢ MpHIOKeHHUsTa Scratch,
PowerPoint, FlipaClip, Canva, IbisPaint, kouTo ca 6e3riaTHu 1 MOTAT J1a U3IIOJI3BAT Ha JIAMITOIIHTE,
OCHT'YPECHHU MM B YaCOBETE TI0 JTOITBIHATENIHA ITOATOTOBKA, M HA JINYHUTE UM MOOWITHH yCTPOHCTBA,
KaKTo ¥ npuiokenuero ProCreate, 3a KOeTO HAKOM YUSHHUIM UMAT JIMYCH IUTATEH JIMICH3 y JOMa.

AHNMAaTOpPUTE peIrxa Jia pa3feisaT aHUMaNnATa Ha CICTHUTE YaCTH:

e CyrpuHTa Ha OOJNsIpUHA;

e 3BaawmKeHHATA HAa OOJSIPUHA;

e  CB00OJHO BpeMe M 3aHUMAHUS;
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e Beuepra — nup ¥ COLIMAIHN CHOUTHS;

e Homra — noynBKa U CEMEEH YIOT.

ITopazy nHTEpec Ha MOBEYE OT eHA IPyla KbM ONpeleieHa 4acT ce HaJOXKH TEeMHUTE Ja
OBb/IaT pasnpenesieH: Ha cTydaeH MPUHIHIL.

Bropn yac: Yuenuuure paboTuxa B €KHIHU IO JABOWKHM — aHUMATOP M CIEHApHUCT, KaTO
MMallle HSIKOJIKO TIOCTABEHH 3a1aun Ha paboTeH Juct (dur. 2).

B kpas Ha yaca crieHapucTUTE TpsiOBallIe 1a ca HANPaBUIM MUCIOBHH KapTU C HJEH, KOUTO
ca 00CHIMIN U PEJaKTUPAIIN C aHUMAaTOpPa, KaTo ca NPOYYMIIH MOJATeMaTa CH OHJIaH — B Thpcela
MalllHa WM C 4aTOOT C M3KYCTBEH MHTEJEKT, Ch3/1al0Xa CHHUCHK ChC 3aABIDKUTEITHH €JIEMEHTH,
KOMTO Ja OBbJaT BKIIOYCHHM M pa3lucaxa WjaesiTa CH 3a HavyajHa CLieHa Ha aHWMalusTa, KOSTO
ChITIacyBaxa ¢ aHIMaTopa.

®@urypa 2. ['pymnoBa qeifHOCT IO IOCTaBEeHA 3a/1a4a.

AHUMATOpUTE CHCTaBUXa MAIUTPAa C MOIXOMSAIIM IIBETOBE 3a BPEMETO Ha TeMara Ha
agmmanusaTa (IIspBo m BTopo Omnrapcko mapcTBo), U3TETIXa M M3MIpaTHXa B TPYIOBHS 4aT Ha
€KHUIIa CU U300PaXKECHUSI OT HHTEPHET, B KOUTO CE BIK/IA KaK Ca U3IJICK AN OOJIAPUTE U JOMOBETE
uM. Cren ToBa 3amoyHaxa paboTa Mo MbPBUS Kabp HA aHUMAIMATA CH, KOWTO 3aJBJKUTEITHO
TpsiOBa J1a BKJIFOYBA HMETO Ha pa3riiexkIaHaTa moaremMa.

Tperu yac: IIpen yueHunure ce nocTaBuxa HOBH 3a/1auu.

CueHapucThT TpsOBalIe Ja pasnuille M3IUI0 HIesATa CH 3a 4acTTa OT aHuManusaTa. Beeku
CIIEHAPHCT CIIOJIENIN pa3IHCaHus CH IUIaH C OCTAHAJIUTE, Taka 4ue Ja He ce AyOonupar AeifHOCTH Ha
OoisipriHa B pasnuyHUTE YacTH. [Ipym Hanwmume Ha JyOdaXk CIEHAPHCTUTE OOCHIMXa M HaHecoXa
KOPEKIIHH.

AHUMaTOpHUTE CH3/1a10Xa HAYaTHUTE CIICHN, KOUTO ca OMITH OTIMCaHH B 00CHICHU B MUHAIIS
yuebeH Jac.

Bcekn exun oOChIM CHhCTaBEHHS OT CICHAPUCTA IUIAH 3a CHOTBETHaTa MM YacT OT
AHUManusTa. Hanecoxa ce TexHUYeCKH KOPEKIMKU OT aHuMartopa, CripAMO BB3MOXHOCTHUTE MY 3a
pabora cbe codTyepa.

Me>1<21y TPETUA U YECTBBPTUA YaC B 3aHUMAHUA 110 UHTEPECH IO UCTOPHUA W UBUIN3AIINN
YUYSHHIIUTE Ce CPelIHaxa ¢ UCTOPHUK, KOWTO MPECTaBH MPEe3eHTAIHS 33 )KHBOTA Ha OOJISIpUTE U 1ajie
BB3MOYKHOCT YUCHHIIUTE J]a 33]1aBaT BHIIPOCH, HA KOUTO HE Ca YCIENr JIa HaMepsIT TOYeH OTTOBOP
10 BpeMe Ha MPOYYBAHETO CH.

YerBbpTH 4Yac: AHuMaTopure paboTHXa MO aHWMAIUATA, CIICHAPHCTUTE HaMHpaxa
TIOIXOASIIH ayAuo (ailioBe 32 aHUMAIHTE — 3BYIIH, My3UKa, 03By4YaBaHE HA PEIUTHKH OT CIICHAPHS
(dpur. 3).

Mern vac: B npeamocnenHus yac OT MPOEKTHATA JIEHHOCT SKUIHUTE MPEICTaBUXa YaCTUTE
OT aHMMAIIUUTE, 10 KOUTO ca paboTwiau. [IpoBene ce MUCKYCUs MEXIy YYCHHUIIMTE M CE Ch3Iale
CIHUCHK C MPEIOPHUYUTEIHU PEIAKIIMH. Y YUTEIAT MOCTABU KPACH CPOK, B KOWTO YUCHUIIUTE J1a MY
U3IPATAT pEAAKTHPAHUTE IPOLYKTH.

Mlectu yac: YuutensaT oOCOMHN NETTE YaCTH HA aHUMAITHATA Ipean yueOHus Jac. Berukn
mperyiegaxa GUHATHAS MPOAYKT U MOCIeBa caMopedekcrs Ha H3BbpIIeHaTa padoTa mo popmara
Ha aHkeTa. OOCHIM ce KaKBO ca HAYUYIIH YUYCHHIINTE B YaCOBETE, KAKBO TH € 3aTPyTHIJIO Hali-MHOTO
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M C KaKBO CC rOpACAT B IIDOCKTA CH.

®urypa 3. Exun paboTy 10 TOCTaBEHUTE My 3a]1a4H.

3. 3AK/IIOYEHHUE

PesynraTure oT npuiiaraHeTo Ha Te€3W JIBa MHOBATHMBHU METO/Ia HA 00yUYeHue ca:

e  VYueHunure J00MXa yMEHHUs 32 pab0OTa B €KHII;

e VYyeHunuTe Hayuuxa [IOBEUE 3a €XKEIHEBUETO Ha OoyipuHA M oboraTuxa odOmaTa cH
KyJITypa;

e  VYueHuuure nogo0Opuxa JUTUTATHUTE CH yMEHHS, CBbP3aHU C POYUYBaHE U MMOJIOUpaHe
Ha MH(pOpMAaNUs, KAKTO B paboTa ChC CIELHATU3HPaH coPTyep;

e  VYyeHHMIHTEC NPWIOKHXA 3HAHMATA W YMEHHATa CH OT YacOBETE IO HCTOPHA M
LUBWIM3ALHMH, KOMITIOTBPHO MOJCIUpaHe M WH(YOPMALMOHHH TEXHOJOTHH U
n300pa3nuTETHO H3KYCTBO;

e DBenre M3roTBeH JWTHMTAJCH MPOLYKT — aHMMAaUMs, KOATO Hie Oble MpeICcTaBeHa Ha
NpelCcTaBUTeHA M35Ba HA MHOBAaTHBHATA Iapaliefika Ha Tema ,,HacieacTBo — 3Hall U
urpait’.

Karo 3aximoueHue MoXe Ja ce HallpaBU M3BOJBT, Y€ Upe3 peau3upaHara 100pa NIPaKkTHUKA B
4acoBETE M0 IOIBJIHUTENHA IOArOTOBKA IO KOMIIIOTBPHO MoOJeNupaHe UM HH(POPMAIOHHU
TEXHOJIOTUH TPHJIAraHeTo Ha MPOEKTHO-0a3upaHo o0ydeHue 1 HHTEPANCIUIUTUHAPEH MOJIX0]] BOJIH
JI0 TI0-3aCHJICH UHTEPEC KbM ITOCTaBEHHUTE 3a]]a4M U (popMHUpaHe Ha MHOXKECTBO MEKH YMEHHS KaTo
KPEaTUBHOCT, KPUTUYHO MUCJIEHE, padoTa B eKHII, KOUTO B 21-BeK UMAT TrojisiMa 3HAYMMOCT.
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CHATGPT IN THE CLASSROOM: A STUDY ON THE IMPACT OF
ARTIFICIAL INTELLIGENCE ON THE EDUCATIONAL PROCESS IN
HIGHER EDUCATION INSTITUTIONS
Anna Bekyarova-Tokmakova
Plovdiv University Paisii Hilendarski

Abstract: With the advancement of artificial intelligence, educational technologies are
undergoing profound transformations. The advent of Al tools like ChatGPT expands possibilities
for personalized learning and enhances the understanding of complex concepts. Platforms like
ChatGPT offer innovative methods to support students in self-learning, foster critical thinking, and
facilitate problem-solving through interactive and adaptive approaches.

This study explores the impact of ChatGPT on the academic experience of higher education
students, focusing on how the tool enriches learning, adapts content to individual needs, and
facilitates access to expert knowledge. By examining its influence on student motivation, active
participation, and opportunities for independent study, the study also addresses challenges related
to academic integrity, ethics, and the balance between human and technological roles in education.

In conclusion, the research offers insights into the future application of Al in academic
settings and supports the development of more effective and adaptive learning strategies tailored to
the needs of modern students.

Keywords: artificial intelligence, ChatGPT, higher education, personalized learning,
motivation, Al

1. INTRODUCTION

Acrtificial intelligence (Al) and its associated technologies, including ChatGPT, are exerting
an increasingly significant impact on education by offering new opportunities for personalized and
interactive learning. These advancements are reshaping the dynamics of the learning process and
interactions with knowledge. Al introduces substantial innovations through adaptive learning
systems, which deliver tailored content based on analyses of learners’ behavior and progress. These
systems aim to adjust the pace, volume, and complexity of educational materials to suit the specific
needs of each student. Consequently, the preparation of educators to effectively work with these
technologies is critical for their successful integration into the educational environment, as
highlighted by Chen et al. (Chen et al., 2020).

Research on ChatGPT indicates that this tool enhances student engagement by providing
quick access to information and enabling interactive sessions (Tick et al., 2023).

However, alongside these positive outcomes, concerns persist regarding the reliability of
information generated by ChatGPT and its influence on students' critical thinking skills. Other
studies by Chengcheng Yu et al. (Yu et al., 2023), investigate the factors driving student adoption
of this tool, emphasizing its ease of use and its utility in improving learning processes.

In a broader context, Bates et al. (Bates et al., 2020) examine the role of Al and robotics in
education, including automated assessment and enhanced resource accessibility. The authors
emphasize how these technologies can lower barriers for students from diverse social backgrounds,
making education more accessible and flexible.

The use of ChatGPT and chatbot technologies in education also introduces ethical challenges.
The work of Crompton and Burke (Crompton & Burke, 2024) stresses the need for educator training
in the use of these tools while addressing issues of academic integrity and the potential over-reliance
on automated solutions. Similarly, Deng and Yu (Deng & Yu, 2023), in a systematic review,
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highlight that although chatbots offer flexibility and convenience for students, they often require
human intervention to solve more complex problems and interpret nuanced concepts.

Globally, ChatGPT continues to be implemented across various educational contexts. Ansari
et al. (Ansari et al., 2024) illustrate its significant contributions to teaching and learning. This
synthesis of contemporary research on Al in education demonstrates how these emerging
technologies can enrich the educational process while presenting challenges related to sustainable
and ethical implementation within academic settings.

Although the benefits of these technologies are numerous, it is imperative to address
challenges surrounding the reliability of information and the development of critical thinking skills.
The integration of Al technologies like ChatGPT requires students and educators to adapt and refine
their skills in evaluating and analyzing information to fully harness AI’s potential in education.

2. STATEMENT

This study builds upon the theoretical concepts of personalized and active learning, focusing
primarily on the use of ChatGPT in higher education. The aim of the research is to analyze how this
tool can transform the learning process by providing personalized support to students, stimulating
their engagement, and expanding opportunities for self-directed learning. The capabilities of
ChatGPT are examined in the context of changes in the ways students interact with educational
content, highlighting its potential to enrich the learning process through adaptive and interactive
features.

The primary goal of the study is to explore key aspects of ChatGPT’s application in
education. The research seeks to investigate the effectiveness of ChatGPT as a tool for personalized
learning, analyzing how it can deliver individualized learning experiences tailored to the needs and
preferences of students. It will examine how ChatGPT fosters active learning, focusing on methods
that enable students to engage actively in the educational process—such as participation in
discussions, independent information-seeking, and self-reflection.

The second objective is to evaluate how ChatGPT impacts students' motivation for learning
and how the tool can support the development of self-learning skills. The study will explore how
artificial intelligence can be employed as a means to stimulate student engagement and enhance their
abilities in autonomous learning and problem-solving.

The third major objective is to address the ethical issues associated with the use of ChatGPT
in education. This includes an analysis of the reliability of information provided by ChatGPT and
its influence on the development of critical thinking and academic integrity. In this context, the study
will also examine potential risks, such as academic dishonesty and over-reliance on technology.

The research model consists of four main components based on data collected through
surveys among students using ChatGPT in their academic process.

The first component involves analyzing students' use of ChatGPT, emphasizing the
frequency of usage and the variety of academic activities where the tool is applied.

The second component focuses on evaluating ChatGPT’s impact on understanding
educational materials, academic performance, reliance on the tool, and its influence on time
management in learning.

The third component examines how ChatGPT enhances students’ motivation for learning and
supports the process of self-directed education.

The fourth component focuses on the ethics of the information provided by ChatGPT and the
potential for students to be misled by Al. This component also includes a discussion on the necessity
of developing critical thinking and ethical practices when using artificial intelligence in education.

The study aims to present a holistic approach to ChatGPT’s application in education by
addressing both its potential and the risks and challenges associated with integrating new
technologies into the academic process (fig. 1).

e How long have you been using ChatGPT for educational purposes?
Using ChatGPT imthe | e For which academic activities do you utilize ChatGPT?
learning process e How frequently do you incorporate ChatGPT into your learning
process?
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e What impact does ChatGPT have on your understanding of the study
material?
e How does ChatGPT affect your academic performance?
Impact of ChatGPT on e Do you feel that you rely too much on ChatGPT?
the learning process e Do you think ChatGPT develops your critical thinking and analytical
skills?
e To what extent does using ChatGPT help you better manage your
time for study tasks?
o To what extent does ChatGPT contribute to your motivation to learn?
e How do you prefer to use ChatGPT in the learning process?
e Would additional training for working with ChatGPT be useful to
you?
® Do you find ChatGPT a useful self-study tool?
e Do you think ChatGPT always provides correct information?
e Has ChatGPT ever provided inaccurate or misleading information?
Ethics and reliabilifty of | ¢ Do you think using ChatGPT to solve learning problems is ethical?
information e Do you think using ChatGPT can be considered a form of academic
cheating?
e Have you featured ChatGPT generated content as your own?
Figure 1. Study: Using ChatGPT in the learning process.

Motivation and self-
learning

A survey was conducted among 60 students who shared their observations and experiences
with using ChatGPT. The analysis of the survey results revealed several key trends and insights
regarding ChatGPT’s use for academic purposes:

e Duration of ChatGPT Use for Academic Purposes

The majority of respondents (75%) have been using ChatGPT for over six months, indicating
that most participants are experienced users. A small percentage (10%) are new users (less than one
month and 1-3 months), suggesting that ChatGPT has established itself as a sustainable educational
tool.

o Types of Academic Activities

The most common activities for which ChatGPT is used include:

- Researching additional information on topics (67%);

- Preparing homework (60%);

- Preparing for exams and receiving explanations for difficult concepts (55%);

- Tasks like writing and editing essays (35%) and improving written communication (30%).

e Frequency of Use

Respondents use ChatGPT several times a week (32%), Daily (18%).

This highlights that ChatGPT is well-integrated into students’ academic practices.

¢ Impact on Understanding Academic Material

93% of respondents believe that ChatGPT improves their understanding, with:

- 36% reporting slight improvement

- 57% reporting significant improvement

No responses indicated difficulty or worsening of understanding.

e Impact on Academic Performance

78,6% of respondents shared that their academic performance has improved (39,3%
significantly, 39,3% slightly). There were no responses indicating a decline, which is a positive
indicator of the tool’s effectiveness.

e Ethics and Academic Dishonesty

75% believe that the use of ChatGPT is ethical in certain cases, but 42% consider it to be a
form of academic dishonesty depending on the task. Only 18% present content generated by
ChatGPT as their own.

e  Critical Thinking Skills and Time Management

The survey results show mixed perceptions regarding ChatGPT’s influence on critical
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thinking skills. 32% of respondents do not believe the tool significantly supports these skills, while
68% report a positive effect. This finding suggests that while ChatGPT can positively influence
critical thinking for some, additional strategies may be needed to ensure that its benefits are broadly
realized. On the other hand, ChatGPT is highly regarded as a tool for improving time management.
75% of participants shared that the tool facilitates the organization and execution of academic tasks,
making it a valuable resource for increasing efficiency and optimizing the learning process.

e Accuracy and Reliability

75% are confident in the accuracy of the information in most cases, but 60% have
occasionally encountered inaccuracies. This underscores the need for critical evaluation of the
information provided.

e Motivation and Self-Learning

54% of participants believe that ChatGPT increases their motivation to learn. 70% prefer
using ChatGPT as a writing assistant and source of information.

e Need for Additional Training

A total of 65% of the respondents believe that additional training would be useful, and most
of them are categorical about its necessity.

e Main Challenges

Identified challenges include:

- Difficulty understanding complex instructions;

- Inaccurate or misleading responses;

- Lack of precise data on specific topics.

3. CONCLUSION

The study's findings indicate that ChatGPT is widely utilized among students, underscoring
its significance as a regular support tool in the learning process. Common applications include
seeking additional information, exam preparation, and completing assignments, demonstrating its
versatility and adaptability to various academic activities.

ChatGPT has a substantial positive impact on understanding study material, facilitating time
management through prompt and personalized solutions to complex tasks. However, there is a risk
of overreliance, which could diminish students' independence in the long term. It is essential to
manage this risk by promoting balanced use of the tool.

ChatGPT plays a vital role in enhancing learning motivation and simplifying the self-study
process by providing access to clear and structured explanations. This contributes to the
development of analytical and cognitive skills, making it a valuable resource for fostering active
engagement in the educational process. Nonetheless, students express a need for additional training
to improve their ability to use ChatGPT optimally and responsibly.

The ethical considerations of using ChatGPT and the accuracy of the information provided
highlight the importance of developing critical thinking and skills to assess the reliability of data
generated by the tool. In this context, offering structured training on ChatGPT usage would help
students familiarize themselves with best practices for utilizing and evaluating information, thereby
minimizing the risk of misuse or dependency.

In conclusion, ChatGPT represents a powerful and innovative tool that, when applied
correctly, can transform the learning process, stimulate student motivation and engagement, and
contribute to improved academic performance. Its successful integration into the educational
environment requires careful attention to ethical aspects and the provision of training to support
students in using ChatGPT critically, ethically, and effectively.
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PERSONALIZED MOBILE APPLICATION FOR ENGLISH LANGUAGE
LEARNING
Salih Molla Karaahmed, Georgi Pashev
University of Plovdiv Paisii Hilendarski

Abstract: EngageEnglish e unoBaruna MoOwiHa mardopma 3a nu3yyaBaHe Ha AaHTIIMICKA
€3UK, O0a3upaHa Ha aJaNTUBHO OOydYeHHe, reiMU(UKALIUS U COLMATHU elleMeHTH. [IpruiioKeHneTo
M3IMI0I3Ba TEXHOJOTHYCH CTEeK, BKIouBal] Java 3a dpontena, SQLite 3a JOKanHO ChXpaHEHHE H
Firebase 3a o6maunu ycinyru. OcHoBHaTa 11ei1 Ha EngageEnglish € na mpegoctaBu mepcoHaniu3upano
U MHTEPAKTUBHO 00y4YEeHHUE, KOETO € IOCTHIIHO KaKTO OHJIalH, Taka 1 odaiin. Hactosimara padora
pasriexna apXuTeKTypara, (GyHKIHOHATHOCTHTE M METOMOJNOTHATa Ha pa3paboTKa, TECTBAaHE U
OBbJIeNIo pa3BUTHE Ha TuIaTdopmara.

Keywords: moOunHo o0yueHne, U3ydaBaHe Ha €3WIH, HEePCOHATM3AIMs, TeUMUPUKAIIHS,
MOOWITHU TIPHIIOKEHHS

1. BBBEJAEHMUE

MoOUITHUTE TEXHOJOTHU PEBOJIOIMOHU3Npaxa o0pa3oBarenHara Cpeia, Npeaaaraku
6e3Mpere/ICHTHH Bh3MOXHOCTH 3a 00y4eHHe, JOCThIIHU HABCAKBJAE U M0 BCiko Bpeme. Cropen
aKkTyajgHM u3cienBaHus, mpe3 2023 1. oxosno 85% oT moTpebuTenHMTE NMPEeRNOoYNTaT MOOWIHU
yCTpoiicTBa 3a 00pa30BaTENIHU LIEJH, B CpaBHEHUE ¢ 45% 3a HACTOJIHN KOMITIOTPH. ToBa mogauepTraBa
3HAYMMOCTTA HAa MOOMIIHOTO 00y4YEeHHE KaTO OCHOBEH I0/IX0/1 32 CbBPEMEHHUTE Y4alllH.

2. HN3JIOKEHHUE

2.1. TeopeTuyHa pamMka

Teopernunata pamka Ha EngageEnglish e BabxHOBEHa OT CHBpEMEHHHM H3CIEIBaHUS B
obnactra Ha MOOMIHOTO 0OyueHne. POKyChT € BbpXY aJlalTHBHOTO 00y4YeHHE, KOETO MPEJOCTaBs
Ha MIOTPEOUTENINTE ChIbpPIKaHHUE, ChOOPA3EHO C TEXHUTE WHIMBHYJIHH HY>KIH 1 HUBO Ha BIIaJIcCHE
HA aHTJIUICKH €3UK.

2.2. TexHOJIOTHYEH CTEK M APXHTEKTypa
TeXHONOTHMYHHUAT CTEK € BHUMATENIHO TNOAOpPaH 3a TOCTHTaHe Ha ONTHMAaJHa
TIPOU3BOAUTEITHOCT U HOTpC6HTeHCKO m3xuBgBane. OCHOBHUTE KOMIIOHEHTH BKJTFOYBAT:

1) Frontend paspaGorka: Java 3a Android ¢ AndroidX GuGmmorexku; Material Design
KOMIIOHEHTH 3a MOJIepeH 1 HHTYUTHBEH nHTep(deiic; Retrofit 3a mpexosu 3asBku; Glide
3a e(peKTHBHO 3apekIaHe Ha H300paKEHUS.

2) JlokamHo cbxpanenue: SQLite 6asa mamnm ¢  Room persistence library;
SharedPreferences 3a motpebutencku HacTpoiiku; Kemupane Ha yaeOHN MaTepralin 3a
oduiaiiH TOCTHIL.
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3)

O6naunm ycmyru: Firebase Authentication 3a ympaBnenwe Ha motpebutenu; Cloud
Firestore 3a cuHxpoHu3anus Ha pganHu; Firebase Analytics 3a mpocnensBaHe Ha
noTpedurtenckoTo nosenenne; Cloud Functions 3a backend noruka.

2.3. ApXMTEKTYPHM pelieHust
[punoxenneto cneasa Clean Architecture mpuHIIUIHTE, pa3fesTMKE KOJa HA TPH OCHOBHH

CJ104:
1)

2)

3)

Presentation Layer: MVVM (Model-View-ViewModel) ma6mon; ViewModel
KoMITOHeHTH 3a ynpasnenue Ha Ul cberosHus; LiveData 3a peakTHBHM aKTyanu3anum;
DataBinding 3a nexnapatusen Ul.

Domain Layer: Use Cases 3a 6usHec yoruka; Repository uarepgeiicu; Domain mojenu
- Validators u Tpanchopmargim.

Data Layer: Repository mmruremenramum;, Data Source abcrpaknmum; DTO (Data
Transfer Objects); Mapping utilities.

2.4. PaboTeH npouec 1 MeTOA0J10THS
Pazpabotkara cnenBa Agile MeTOONOTHS ¢ IBYCEAMUYHH CIIPHHTOBE. PabOTHUAT mporec

BKJIOYBaA:

1)
2)

3)

[Tnanupane u ausaitn: OmnpenensHe Ha noTpebutencku uctopud; Chb3gaBaHe Ha
nporotunu; TexHuuecko npoektupane; OrieHKa Ha BPEMETO.

Nmruremenrtanust: Test-Driven Development (TDD); Pair Programming 3a KpuTH4HH
komnonentd; Continuous Integration/Continuous Deployment (CI/CD); Kox peBrora.
TectBane u Banmumanus: Unit TectoBe ¢ JUnit u Mockito; Ul tectoBe ¢ Espresso;
Integration TectoBe; Performance Tectane.

2.5. lelimudukanms 1 COUATHH eJIeMEeHTH

Cuctemara 3a reiiMuduKanus NpeAcCTaBIsIBa WHOBATHBCH ITOAXO] KbM MOTHBAIUATAa HA
oOydaemure, Oa3upaH Ha 33AbI00YCHH M3CIEABAHUS B 00JIACTTa HA IMOBEICHICCKATA TICHXOJIOTHS
n o0pa3oBaTeTHHTE TEXHOJNOTWH. VIMIUIeMeHTHpaHa € 4Ype3 KOMIUIEKCHa CHCTeMa OT
B3aHMOCBBHP3aHH KOMIIOHCHTH:

1)

2)

3)

4)

Harpaan n noctmxenust: Daily streaks cucrema ¢ mporpecuBHO HapacTBalllM HAarpajy;
JunamuuHa cuctema oT badges, OasupaHa Ha MalIMHHO OOydYEHHE 3a aHAINW3 Ha
NOBEICHUECKU Mojeny; MHorocnoiiHa XP cucrema ¢ pa3iuyHU KaTeropuud yMEHHUs
(cmymrane, TOBOpeHe, MHCaHEe, YeTeHe); AMANTHBHM HHBAa Ha BIaJie€HE, KOUTO Ce
IIpen3YUCIIBaT Ha 6a3a MHOXKECTBO METPUKH; [lepcoHamu3upaHu Ipean3BUKATENICTBA,
TeHEepHUPaHHU CIOPEe]] HHANBHUIYATHOTO MPEICTaBsHE.

Commanuy  (QyHKIMOHAIHOCTH:  VIHTENWreHTHa  cuCTeMa 32  NPHATEICKH
MIPeAN3BUKATENICTBA, KOATO ChyeTaBa o0ydaeMu ¢ Onn3ky HUBA; JIMHAMUYIHN TI100aITHU
KJIacalliu ¢ Pas3iMYHU BPEMEBH IIEpHOJH M Kareropuu; VHTerpupana rmuardopma 3a
CrozieNsiHe Ha MOCTHXKEHUsI ChC CEMaHTHYEH aHajIM3 Ha KoMeHTapu; KonmaboparuBHu
TPYIIOBH 33j1a4M C aJANTHUBHO paslpezeieHue Ha poisure; Peer-to-peer cucrema 3a
B3aMMOIIOMOI] C PEMYTAl[MOHEH MEXaHU3bM.

ITcuxonorudecku acniekty: MmruiemenTanus Ha Teopusita 3a nmotoka (Flow theory) 3a
ONTHUMAJTHO TIPEAN3BHUKATENCTBO; CHCTEMa 32 ITO3UTHBHO MOJIKPEIIICHNE C IPOMEHIINBU
HHTEepBaIN; MeXaHW3MHU 3a MPEOTBPATsIBaHE Ha HETATHBHH IOBEACHYECKH MOIEIH;
[lepcoHanm3mpaHy MOTHBALlMOHHU CBHOOIIEHHS Oa3WpaHW Ha WHAWBHUAYAIHH
MPEeONOYNTaHNst; AHaIW3 Ha EMOIMOHATHOTO CBCTOSHHE 4Ype3 IIOBEACHYECKH
HWHAWKATOPH.

Wrposu mexannku: MHOTomiacToBa CUCTEMa OT MHUCHH C Pa3KJIOHSBAIIM C€ MbTHUINA;
JlMHAMWUYHO TEHEepHpaHW CLEHAPUU 3a pPOJIEBM WIPpH; VIHTEpPaKTUBHM €3MKOBHU
NpeAN3BUKATEICTBA C INPOMEHIMBU mpaBwia; CucTeMa 3a KOJEKIMOHUpAHE |
KOMOMHHMpaHe Ha BUPTyaIHHU npeamerd; Ce30HHM ChOUTHS C YHHUKATHO ChAbPXKAHUE U
Harpaju.

2.6. IlepcoHanu3anus ¥ aJaNTHBHO 00y4YeHHe
AjanTuBHaTa CHCTEMa U3I0JI3Ba HHOBATUBEH MMOJXO0J] KbM MIEPCOHANTM3ALMITA, Oa3UpaH Ha
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KOMOMHAIMSA OT TPaJUINOHHHA 00pa30BaTeIHN METOJUKH U ChbBPEMEHHH TEXHOJIOTHH 33 MALINHHO
obydenne. CructemaTa pabOTH Ha HAKOJIKO HHUBA:

1) KomruiekcHa OIeHKAa Ha HHBOTO: MHOTOETAlleH IWATHOCTHYCH TECT C aJalTHBHA
cioxHocT; HenpekbcHAT MOHUTOPUHT Ha Halx 50 pa3iavyHu METPHUKH 3a MPEICTaBsHE;
3ampnO0vYeH aHANM3 Ha THIIOBETE TPEIIKH C KIacHpUKAIHUA 10 KaTerOpHH;
IIpocnensiBane Ha BpeMeBU TEHICHLUU B IpeAcTaBsiHeTo; KoHTekcTyaneH aHanu3 Ha
U3IOJI3BAHETO HA €3MKOBU CTPYKTypH; OLieHKa Ha NMPOU3HOLIECHHETO Ype3 HEBPOHHU
MpEXH.

2) VIHTeNMreHTHO TNEPCOHATIM3UPAHE HA ChABPKAHUETO: [IMHAMHYHO TEHEepUpaHe Ha
WHIUBHIYAIHH Y4eOHU MbTeky; [IpequKTHBEH aHaau3 3a OIpenelisTHe Ha ONTUMAaJIHA
MIOCIJIEI0BATEHOCT HA MaTepraa; ABTOMaTHIHO aJJallTHPaHE Ha CIIOKHOCTTA 0a3upaHo
Ha MHOXECTBO mapamerpy; IlepcoHann3npanu 0O0SICHEHHS CIIOpPE yCTAHOBEHHS CTHI
Ha yueHe; KoHTekcTyamHo-3aBHCHMH TTOICKa3KH 1 IIOMOIITHHA MaTepHAIIH.

3) KoraurmBHO Mojenupane: W3rpakmade Ha JeTaillicH KOTHHTHBEH Npoduii Ha
oOy4yaemust; AHaIN3 Ha MPEAIIOYUTAHUTE CTPATETHH 3a yueHe; Mnentuduiupane Ha
KOHKpPETHH obnactu 3a mojobpenue; [IpocnensBane Ha pa3BHTHETO Ha pa3lIMdHH
C3UKOBU KOMIICTCHIIHMHU, Al[aHTI/IpaHe KbM MHAUBUAYATHOTO TCMIIO Ha YCBOSABAHEC.

4) HWHatepakTHBHA 00paTHA Bph3Ka: MHOTOCIOMHA cucTeMa 3a He3abaBHa 0OpaTHa BPB3Ka,;
JletaitieH aHaIN3 Ha TPEIIKUTE C IEPCOHANN3UPAHU 00SICHEHUS; A TAITUBHY NOJCKa3KU
0a3upaHy Ha UCTOpHATA Ha TIpelIKuTe; Busyammsanus Ha mporpeca ¢ MHOMXECTBO
MeTpuky; IIporuozupane Ha MOTEHIUATIHU TPYJHOCTH.

5) Ontumuzanms Ha y4ueOHHS Mpolec: AJTOPUTMU 3a ONTHMAIHO pasmpeieicHue Ha
MIOBTOPEHUATa; JIMHAMUYIHO NPECTPYKTypHpaHe Ha y4eOHus MaTtepuan; MHTerpupaHe
Ha pEaJHN JKUTEHCKH CHUTyallMH B OOy4eHHETO; ABTOMAaTHYHO T€HEpUpaHE Ha
YOpaKHEHUs. CIIOpeA Hy)XKAWTe; bamaHcupaHe MEXIy pa3iIndHH THUIOBE Y4eOHH
JIEWHOCTH.

3. 3AKIIOYEHHUE

EngageEnglish mpencraBnsiBa 3HAYWTENHa CTHIKA KbM MEPCOHATM3UPAHO MOOHIHO
o0y4eHHe N0 aHTIHMKHCKK e3uK. Upe3 KOMOWHALUsITa OT MOJIepHAa apXHMTEKTypa, aJalTHBHO
oOy4yenue, redmMuuUKalMs W COLMAIHU €JEMEHTH, NPUIOKEHHUETO Ch3/laBa e(eKTUBHA U
aHraxgpaiia cpena 3a HM3ydyaBaHe Ha e3uK. VI3Mon3BaHETO Ha CHBPEMEHHM TEXHOJOTMH H
METO/IOJIOTUH OCUTYPsiBa CTAOMIHA OCHOBA 33 OBJICII0 Pa3BUTHE U Maladbupane Ha riatdopmara.

OCHOBHHUTE NMPUHOCH Ha pa3paboTKaTa BKIOYBAT: MIHOBaTHBHA apXHUTEKTYypa, ChUeTaBalla
OHNAWH M oduaiH (YHKUIMOHATHOCT, AJANTHBHA CHCTEMa 3a MNEPCOHAIM3UPAHO OOY4YCHHE;
Wnrerpupana refiMmudukands 3a IOBHIIABaHE Ha aHraxkupaHoctTa; COLMAIHU EJIEMCHTH 3a
collaborative learning; Mamabupyema komoBa 6a3a.

Bbwrenioro paseButue Ha miatdopmara npenpmwkia: MHTerpauus Ha Al 3a mo-mpenn3Ha
nepcoHanu3anus; PasummmpsBaHe Ha couuanHute (yHKUHOHANHOCTH; JloOaBsiHE Ha HOBH
obpazoBarenHu Moysn; ONTHMHU3AIKs Ha TPOU3BOANTEIHOCTTA; PasmnpsBaHe KbM JIpyTH €3ULU
3a o0y4eHHe.
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PABPABOTKA HA CUCTEMA 3A IIPEBO/J OT 'OBOPUM
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DEVELOPMENT OF A SYSTEM FOR TRANSLATION FROM SPOKEN
BULGARIAN TO ANIMATED BULGARIAN SIGN LANGUAGE USING
MACHINE LEARNING AND COMPUTER VISION
Simeon Nikolov, Georgi Pashev
University of Plovdiv Paisii Hilendarski

Abstract: This paper presents the development of an automated translation system that
converts spoken Bulgarian into animated Bulgarian Sign Language (BSL) using machine learning
and computer vision techniques. The system addresses the communication barrier between hearing
and deaf individuals by providing real-time translation capabilities. The proposed solution combines
speech recognition, natural language processing, and video-based gesture visualization to create an
accessible communication tool. The system achieves 90% accuracy in speech recognition and 78%
accuracy in text-to-gesture correspondence, demonstrating its potential for practical applications.
The paper describes the system architecture, implementation details, and evaluation results, along
with discussions on future improvements and potential applications in various fields such as
education, healthcare, and public services.

Keywords: sign language translation, machine learning, computer vision, speech
recognition, Bulgarian Sign Language, assistive technologies, natural language processing

1. BBBEJEHHUE

KomyHukanmonHure Oapuepy MeXIy 4YyBalld H TIIyXd HWHIUBUIWA TPEACTABISABAT
3HAYHUTEIHO COIMATHO MPEIM3BUKATEICTBO, KOETO 3acsara mpuOmmsutenHo 120,000 mymm c
yBpeleH ciyX B bbarapus, BkarountenHo mexay 8,000 u 10,000 HanbaHO mityxu nuna. Benpeku
Yye KECTOMUMHUYHHUAT €3UK CIY>KU KaTO OCHOBHO CPEJICTBO 3a KOMYHHUKALMS 32 T€3U WHIWBUIY,
OTpPaHUYCHUAT OpOH MPEeBOJAaYM Ha JKCCTOMHMUYCH €3WK Ch3JaBa CHINECCTBCHH NPEUYKH IPEI
colriaiHaTa MHTETPaIis U JOCThIIA O OCHOBHH yCIYTH.

OCHOBHHTE TEXHHYECKH MPEIU3BUKATEIICTBA BKIIOYBAT MOCTUTAHETO HA BHCOKA TOYHOCT
mpu pasno3HaBaHe Ha ped (uer: 90%), Opp3a 0b6paboTka B peanHo BpeMme (1en: <2 CeKyHAM) U
YCIIENIHA HHTETPaIlns Ha HEPHYHU eJIEMEHTH 3a ISNIOCTHO MpelaBaHe Ha 3HAYeHUETOo. Te3u acrekTu
ca KpUTHUYHH 32 Ch3/IaBaHETO Ha HAJEKTHA CHUCTEMa 3a MPEBOJ, KOSITO MOXE Ja Ce HM3MO0J3Ba B
Pa3IUYHA CUTyalluM — OT €XEJHEBHA KOMYHHUKAIMS JO CHEIUAU3UpaHu TPUIOKEHUS B
3IIPaBEOIa3BaAHETO U OOPA30BAHUETO.

2. CHUCTEMHA APXUTEKTYPA

[pemnoxkeHara cucreMa ciieJiBa MOJAYJIHA apXHUTEKTypa, KOATO € MpOeKTHpaHa ¢ (Pokyc
BBPXY Pa3IIUPSIEMOCT, MPOU3BOAUTCIHOCT M HAICKIHOCT. APXUTEKTypara c€ ChCTOM OT TET
OCHOBHHM KOMIIOHEHTA, BCEKM OT KOUTO H3IBJIHABA Crielu(uYHa poiisi B Ipolleca Ha IPEBOJ.
OCHOBHO MPEANMCTBO Ha M30paHMS TOIXOJ € BB3MOXHOCTTA 32 HE3aBHCHMO pa3paboTBaHe M
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ONTUMU3UPAHE HA OTIACIHUTEC MOAYJH, KOETO IO3BOJISABA MapayieHa padoTa 1Mo mofoOpsBaHe Ha
Pa3NIMYHATE aCTIEKTH HA CHCTEMAaTa.

3a ocurypsiBaHE Ha HaIS)KIHA KOMYHHKAIHS MEXIY MOAYIUTE € pa3paboTeHa cucTeMa 3a
0o0MeH Ha chOOIIeHNs, 6a3upaHa Ha OIAIIKH, KOSATO TapaHTHpa MOCIeNoBaTeIHATa 00padoTKa Ha
MAaHHATE W TpefoTBpaTsaBa 3aryba Ha wHQOpMAIMs TpH HHTEH3UBHO HAaTOBapBaHE.
HmmemeHTHpaHa € ¥ cucTeMa 32 MOHUTOPHUHT Ha MPOU3BOIUTEIHOCTTA, KOSTO cliean paborara Ha
BCEKHM MOJIYJI U IIPEIOCTaBs JieTailyiHa HH(pOpPMaIys 3a BpeMeHaTa 3a OTTOBOP M M3IOJI3BaHETO HA
pecypcu.

OCHOBHUTE KOMIIOHEHTH Ha CHCTeMaTa BKJIIOYBAT:

1. Monaya 3a pa3no3naBaHe Ha peu: M3momsBa SpeechRecognition Gubnmorekara c
Google Speech-to-Text API, ontumu3upan 3a OBITapCKM €3WK. BKiouBa
KoH}urypamus Ha eHeprueH mpar (4000) u fuHAMHYHA afanTanus KbM IryM. MoIyTeT
oAb pKa aBTOMAaTHYHA KaluOpanus KbM (POHOB IIIyM W IMa HHTErpUpaHa 00paboTka
Ha TPEIIKH MpH pa3no3HaBaHeTo. [IpegocTaBss BB3MOKHOCT 3a 3a/laBaHE Ha BPEMEBU
JUMWTH 32 W3Ka3BaHUSTA M MPEHU3eH KOHTPOI BBPXY Ka4SCTBOTO HAa BXOIHHS ayIHO
CHUTHAL

2. Monaya 3a TpaHchopmanmusi Ha TekcT: OO0pab0oTBa OBITApPCKHS TEKCT J0 OCHOBHHU
¢dopmMu Ha gymHuTe 4Ype3 JeMaTuzauus M MopdosormdyeH ananu3. M3nomnsea
HWHTCJIMICHTHO KCHIMPAHE 3a OITUMU3alrdg Ha 4YCeCTO CpCllaHu TEPMUHHU, KOCTO
3HAUUTEIHO MOJ00OpsiBa TPOU3BOAUTENHOCTTA. [loanbpika aHamM3 Ha  CIOXKHH
CJIOBOCHYETAHUS U UIMOMATHYHU U3Pa3H, KaTo B3eMa MPeIBH/ KOHTEKCTa Ha yroTpeoa.

3. Moaya 3a TbpceHe Ha cHHOHUMM: V3n0/13Ba KOMOMHAIMS OT JIOKajHa 0a3a JaHHU U
OHJIAH pEYHUIM 32 NPEINOCTaBsIHE HAa KOHTEKCTHO-3aBHCHMHU AITCPHATHBH.
CHHOHUMHTE Ce MOPEkKAAT IO PEICBAHTHOCT CIPSIMO ITbPBOHAYAIHUSI KOHTEKCT, KaTo
ce OTYMTA W YeCTOTaTa Ha ymoTpeda B JKECTOMUMHYHHSA €3WK. MOAYIIBT MOITBpKa
KelmupaHe Ha pe3yNTaTHTe 3a NOJ00psBaHE Ha OBP30JCHCTBHETO TPH UYECTO
U3IIONI3BaHU (pasu.

4. ba3a nganHm c xecroBe: Cpappka Han 14,000 skecta B OCHOBHU KaTerOpHH: 0a30BH
xectoe (280), netose (40), emonuu (240), uucna (270), Bpeme (200), obpazoBanue
(700) u 3npaBeonazBane (1,000). Bcexu xecT € aHOTHpaH ¢ METaJaHHH 32 KOHTEKCT Ha
ynorpeba, BapualMd W CBBp3aHH JkecToBe. baszaTa JaHHM ToAgbpKa OBP30
WHJIEKCUPAHE U ThPCEHE, KAKTO U NMEPUOANYHO OOHOBSIBAHE C HOBH KECTOBE.

5. Moaya 3a Busyanusanms: basupan Ha OpenCV u PIL 3a BHCOKONMPOW3BOIUTENIHA
00paboTka M BB3MPOU3BEXKIaHEe Ha BHAco. [lomappka MIaBHO BB3MPOW3BEKIaHE HA
xecroBe ¢ 60 fps, BrpameHa cumcTtema 3a KeIIMpaHE Ha YECTO W3IOJI3BaHU
MTOCTICTOBATEITHOCTH M ABTOMATUYHA ONITUMHU3AIIHS Ha KAaYEeCTBOTO CIIOPE XapIyepHHUTE
BB3MOXKHOCTH. BKIII0UBa (hyHKIIMOHATHOCT 32 3a0aBsiHE M TOBTOPEHUE Ha KECTOBE MPU
HYXJIa OT HO-/ICTalJIHO pa3riexIaHe.

3a ocurypsiBaHe Ha ONTHMajJHAa INPOM3BOAMUTEIHOCT CHCTEMaTa H3I0J3Ba MHOTOCIOWHO

KelIMpaHe Ha pa3nyHy HHBa. Ha HMBO pa3rno3HaBaHe HAa ped ce KeUIMPAT YeCcTO Cpelianu Gppasu u
TexHuTe TpaHckpummy. [Ipu TpancdopmarisTa Ha TEKCT ce MOABbpKA KEIl Ha JIeMaTU3UPAHUTE
(hopMH, KOETO 3HAYUTEITHO HAMAJIIBa BpeMeTo 3a 00paboTka Ha MOBTAPSIIH ce TyMH. MOIy BT 3a
CHHOHUMH KOMOWHHPA JIOKAJIHO KeIMpaHe ¢ WHTEIMIEHTHO MPEBAPUTEIIHO 3apexkIaHe Ha YeCTO
M3M0JI3BaHU alITEPHATHBU. ba3zaTa NaHHM C JKECTOBE M3IOJI3BA CIELHAJIM3UpaHa CTPYKTypa 3a
UHACKCHUPAHE, KOATO ONITUMHU3HPA THBPCEHETO MO PA3JINYHU KPUTCPHUU.

3.  EKCIIEPUMEHTAJIHU PE3YJITATH

Cucremara e TecTBaHa B JJAOOPATOPHH YCJIOBHS HA €IMH KOMITIOTHP C €IWH MOTpeOuTel.
TecTBaHETO BKIIIOYBAILIE CEPUS OT EKCIIEPUMEHTH C PA3JIMYHU BUIOBE BXOJHU JaHHU:

e TecToBe ¢ IpeaBapUTEIHO 3anKcany ayauo ¢pasu (50 3anuca);

e TecroBe ¢ xuBo npousHecena ped (100 ¢ppazn);

e TecToBe ¢ pa3nu4HN BUIOBE U3pEUEHUS (IIPOCTH, CI0KHHU, BEIIPOCUTEITHH).

OCHOBHHTE KOJTMYECTBCHN TIOKA3aTEIH OT HAYATHOTO TECTBAHE Ca:

e  Tounoct npu pasno3HaBade Ha ped: 90% 3a mpocTtu (pas3u B THXa cpena
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e  Tpanchopmarnmsa Ha TekCT: 95% 3a CTaHAAPTHH IyMH U U3pa3H;

e  CpOTBETCTBHE TEKCT-KecToBe: 78% 3a (pa3u oT 6a30BUS PEUHUK;

e  Bpewme 3a otroBOp: cpenHo 1.2 ceKyHIM 3a IPOCTH (Ppasw.

Te3u mppBOHAYANHN PE3YNTATH ca O0eIaBaIli, HO € He0OX0AUMO ITO-MamabHO TECTBAaHE C
pa3IMYHKM MOTPEOUTENM U B Pa3sHOOOPA3HU YCIOBHS 3a BaJNUAMPAaHE Ha paboTaTa Ha CUCTEMAaTa.
[Tmanupa ce pa3mMpeHo TECTBAHE C rpyma oT noHe 20 MOTpeOUTENH B PEaTHU YCIOBUSL.

4. MNPUJIOXHHU OBJACTH

Cucremara HaMypa NIPUIOKEHHUE B pa3IndHU ChepH:

e OopazoBanue: [Tognmomarane Ha yueOHMS TIPOLEC 32 TIIyXH CTYACHTH;

e 3xpaBeoma3BaHe: YIIeCHSABaHE Ha KOMYHHKAIHMATa MEXKIY MEIULUHCKH MEPCOHAN H
HanueHTH;

e OOmectBern ycuyru: IlogoOpsiBaHe Ha [OCTBIIHOCTTA B aIMHHHCTPATHBHOTO
o0ciryXBaHe;

e  Kynrypuu uHCTUTYIMH: OCUTYpsIBAHE HA TOCTBII A0 KYJITYPHHU CHOHUTHS;

e CroptHHU chOUTHS: YIICCHABaHE HA KOMYHHKAIIUATA MEXTy TPCHbOPH U CIIOPTUCTH.

5. BBAEIO PABBUTHUE

bppemoro pasBuTHe Ha cHUcTeMara € HACOYEHO KbM HSIKOJIKO KIIOUOBHM HaNpaBIICHHMS.
OCHOBEH IPHOPUTET € pa3IUPsBaHETO Ha Oa3ara JaHHU C JKECTOBE, KaTo ce IJIaHupa 100aBsiHETO
Ha HOBM TEMaTH4YHM O00JIaCTH W ClielHaIn3upaHa TepMuHosorus. [lapangenHo ¢ Toa ce paboTu 1o
pa3paboTKaTa Ha MOOMIIHA BEpCHs Ha CHCTEMaTa, KOSTO IIe BKIIOYBA BB3MOXKHOCT 32 OdJaiiH
(YHKIMOHATHOCT, HO3BOJISIBAHKN H3IIOJI3BAHETO H B CUTYalllK 0e3 MOCTOSIHHA HHTEPHET Bpb3Ka. 3a
nomoOpsiBaHe Ha JOCTBIIHOCTTA M PA3NIPOCTPAHCHUETO Ha CUCTEMATa ce IUIAHWPA MHTErpanus Cbe
COLMAITHH TUIATGOPMH, KOSTO IIe YICCHH CHOACISTHETO Ha MPEBEICHO ChABPIKAHUE H 1IE Ch3ale
BB3MOXKHOCTH 33 M3rpaXkJaHe Ha oOIIHOCT OT noTpedutenn. CreluarHo BHIMaHHE ce OTAeNs Ha
NOJOOPSIBAHETO HA BHU3yalM3alUsTa U J00aBSHETO Ha MEPCOHANTU3UPYEMHU HACTPOIMKH, KOHTO LIe
MO3BOJISIT Ha MOTPEOUTENHTE Ja aJanTUpaT CHCTeMara CIOpEeA CBOMTE CrelM(UYHH HYXKAU U
peaAnoYruTaHus. Te3u HO}IO6peHI/I$[ LCJIAT a HalpaBiAT CUCTEMATA 110-A0CTBITHA, (byHKI_II/IOHaHHa u
ToJIe3Ha 33 KpallHHUTE MOTPEOUTEIH.

6. 3AKJIOYEHHUE

Pa3pa60TeHaTa CHUCTEMa NPEACTABJIsIBA 3HAYUTCIICH HAIIPCABK B 00J1acTTa HA ACUCTUBHHTE
TCXHOJIOI'HH, ﬂeMOHCTpHpaﬁKH NOTEHIMAJI 3a HIMPOKO MPAKTHYICCKO IMPHUIIOKCHUC. IlocTurnarure
pe3yaTaT NMOKa3BaT Bb3MOKHOCTTA 3a 6(1)€KTI/IBHa aBTOMATU3UPAaHA KOMYHHUKANUS MCKAY HyBallll
U IIIyXd UHAWBUIU.

JUTEPATYPA

Matharu, D., Patil, S., Pawar, U., & Parulekar, V. (n.d.). SignConnect: A seamless connection
from voice to sign. Academia.edu. Retrieved from https://www.academia.edu/

Cui, H., Luo, Y., & Zhang, F. (2025). Recognition and control of a Chinese Pinyin sign
language robot via a cognitive robotics approach. In W. Chen et al. (Eds.), Selected proceedings
from the 2nd International Conference on Intelligent Manufacturing and Robotics, ICIMR 2024,
22-23 August, Suzhou, China (Vol. 1316). Lecture Notes in Networks and Systems. Springer.
https://doi.org/10.1007/978-981-96-3949-6_24

57


https://www.academia.edu/
https://doi.org/10.1007/978-981-96-3949-6_24

Hayuynu Tpynose Ha Cbio3a Ha ydyenute B bnarapus—Ilaosaus, cepusi b.
EcrecrBenn m xymanutapau Hayku, T. XXVI, ISSN 1311-9192 (Print), ISSN
2534-9376 (On-line), 2025. Scientific researches 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), 2025.

MN3I10JI3BBAHE HA U3KYCTBEH UHTEJIEKT B ObPA30OBATEJIHU
HUI'PHU - 110JI3U U PUCKOBE 3A YYEBHUS TPOLEC
Mapus I'oproposa, CunBusi 'apranmxueBa, Ctanka XaJxKuKkoJjeBa
IInoBauBcku ynusepcurer ,Jlancuii Xunengapcku“

USE OF ARTIFICIAL INTELLIGENCE IN EDUCATIONAL GAMES -
BENEFITS AND RISKS FOR THE LEARNING PROCESS
Maria Gorgorova, Silvia Gaftandzhieva, Stanka Hadzhikoleva
University of Plovdiv Paisii Hilendarski

Abstract: Education today faces numerous challenges, motivating educators to adopt
innovative teaching methods and integrate components that enhance learners’ engagement and
motivation. One such approach is the use of educational games. Artificial intelligence (Al) is playing
an increasingly important role in achieving various educational goals. Al can significantly support
the development of educational games. This article provides an overview of educational games and
explores the potential of Al technologies to enhance their design and effectiveness. It outlines the
advantages and challenges these technologies present for the educational process and discusses
perspectives for the team’s future work.

Keywords: educational games, innovative teaching methods, Al in education, Al
technologies

1. BBBEJEHHUE

HuckaTa mocemaeMocT Ha 3aHATHSA ¥ HamalsBallaTa MOTHBAllUd 3a yYacTHE B YYCOHHS
IpOIleC Cpea CTyAEHTHTE IPEICTaBIsABAT CEPHUO3HO IPEIU3BUKATENICTBO 3a OOpa30BaTETHHUTE
HHCTUTYUUH. TpamuIMOHHUAT CTHJI Ha IIPENoJilaBaHe BCE II0-U4ECTO Ce OKa3Ba Hee(eKTHBEH,
IIperoiaBaTeIuTe TPYAHO aHTAXHUPAT BHUMAHUETO HAa 00ydaeMuTe, KOETO ce 0Tpa3siBa Ha TEXHHUTE
yuebnu pesynratu (Limonova et al.,, 2024). 3a ma 3agpp)kaT BHUMaHHETO Ha OOydaeMmuTe, Ja
MIOBMIIAT TAXHATAa MOTHBAIIMSA 10 BpeMe Ha y4eOHMS MPOIIEC U 10 TO3M HAYMH J1a TOJ00pAT Heropara
e(peKTHBHOCT, TIperoAaBaTeNuTe TpsgOBa [a MpeanpueMaT HWHHOWATHBH 3a IpHJara€e Ha
CBHBPEMEHHH METOAM 3a OOyueHHWe W IOBUIIABAaHE Ha CBOWTE JIUTUTAJIHNW KOMIIETEHTHOCTH 32
BHEJIPSIBaHE U M3II0JI3BaHE HA HOBOBBH3HHUKBAIIM TEXHOJIOTHH.

B Ta3u nmocoka ¥Ma HapacTBal] HHTEpEC KbM BKIIOYBAHETO HA MaPKETHHIOBH CTPATETHH U
UTPOBH elleMeHTH B yueOHus mporiec (Nam, 2021), kouto 1a mo3BOJAT aHTaXKHPaHe U MOTHBHPaHE
Ha o0ydJaeMuTe 1o BpeMme Ha nporieca Ha oOydenue (Bittencourt et al., 2018; Dayeun et al., 2020;
Balaquiao, 2024). O0ekT Ha MHOXECTBO HAYYHH H3CJICJBAHHS IIPE3 IOCICIHUTE TOJUHU €
MpUIOXKEeHNeTo Ha m3KycTBeHus nHTenekT (MIM). HeroBoro m3moisBaHe 3a mepcoHaIM3UpaHe Ha
0o0ydJeHHeTo, aHTa)XWpaHe Ha ydJalluTe, MOA0OpsBaHEe Ha y4yeOHUTE pe3yiTaTH, HaMaJsiBaHE Ha
pa3xoaWTe, yBeIHMYaBaHe Ha JOCTHIIA O 00pa30BaHNE M aBTOMAaTH3MpaHe Ha MPENoJaBaTeICKH U
agmuHucTpatuBHU 3anaun (Harry, 2023; Jackson, 2024) mpexacraBnsBa 3HaYUTENICH MHTEpEC 3a
n3cienoBarenute. Hickata mocemaeMocT Ha 3aHATHA M JIMIICATa HA MOTUBAIHA Y CTYACHTHUTE ca
CepHO3HH MPOOIEMH, TIpel KOUTO Ca M3IPABEHH MHOTO BUCIIN YICOHH 3aBEJCHHUS IO IICTUS CBAT.

Hacrosmoro u3cnenBaHe MMa 3a L€l Ja aHalIM3Mpa MOTEHIMAla 3a U3MOJI3BaHE Ha
o0pa3zoBaTeHM UIpU M CHCTEMATH3Hpa IOJ3MTE M PUCKOBETE OT HMHTEIPUPAHETO HAa WIPU B
00pazoBaTesHHs TPOLIEC 3a MOBUIIABAaHE HA MOTHBALIMATA, aHTAKUPAHOCTTA M YUEOHUTE pE3yITaTH
Ha oOyyaemwure.
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2. OBPA3OBATEJIHU UI'PU

TepMuHBT reiiMupUKanys ce OTHACS A0 M3II0JI3BAHETO HA €IEMEHTH Ha UTPOBHSA JU3aiH B
HEWTPOBU KOHTEKCT C IEJI aHT@KUpPaHE Ha ayAWTOPUATA, CTUMYJIHMPAHE HAa y4eOHH aKTHBHOCTH,
momo0psBaHe Ha yYSHETO M pemraBaHe Ha mpobiemu (de Sousa Borges et al., 2014). Zichemann u
KOJICKTHB OIpEAeaT TedMHuduKanusaTa KaTo NpoLec Ha aHTaXHpaHe Ha IMOTpeOUTENUTEe W
peliaBaHe Ha MPOOJIEMH Ype3 UTPOBO MUCIIeHE U TeXHUKH (Zichemann et al., 2011). AHraxxupanero
ce moctura 4pe3 3abaBieHHE M MOTHBALUs, KOMTO BB3HUKBAT 4Ype3 M3IMOJI3BAHETO Ha HIPOBU
noaxoqu W meroau. Li m Pan onpexpenst urpoBo-0asupaHoTo 0oOyueHHME KaTro Ipolec Ha
WHTErpUpaHe Ha WTPOBH E€JIEMEHTH B 00pa30BaTeJHUs IIPOLEC C 1IeJ Ch3/JaBaHe Ha Y4eOHH
CHUTYaIlNH, CTUMYJIMPaHE U IOJIbPKaHE HA MOTHBALUATA, Pa3BUTHE Ha CIIEHU(UIHA TPAMOTHOCT U
WHOBAaTUBHO MHCIICHE y y4alllUTe, KAKTO U ONTHMH3HPaHE Ha YICOHNTE CTHIOBE M IOBHIIABAHE
epexruBHOCTTA Ha 00ydeHmero (Li & Pan, 2023).

OOpazoBaTemHUTE WTPH TO3BOJSIBAT Ha IIPENOAABATEIMTE Ia Ch3AajaT 3aBlajsdBaiia U
MHTEpaKTHBHA y4yeOHa cpeza, KaTo MPEACTaBAT y4eOHO ChAbpXKaHHE B reiMuduiupan ¢opmar,
KOWTO CHMYJIHpa peajHu CUTYaluH, JUJIEMH U CPEAH, TPEJOCTaBAHKN Ha 00yJyacMUTe AMHAMUYHA
mwiatdpopma 3a obydenue (Li et al., 2024). Te3u wurpu momaraT Ha ydYaIIUTE A PA3BHUAT
pa3HOoO00pa3Hu yMEHHs, KaTo paboTa B €KHII, aHAIUTHYHO MHCJIEHE U peliaBane Ha npooiemu (Li et
al., 2024). OcBeH TOBa MOraT Jia ce M3IOJ3BAT KaTO MHTEPAKTUBEH MHCTPYMEHT 3a IPOBEpKa Ha
3HAHMATA HA 00yYaeMHUTE B HAYAJIOTO WIIM TI0 BpEME Ha YpOKa, KaKTO M KaTo e()eKTHBHO CPEICTBO
3a camomnoarotoBka (Borisova et al., 2024). Buneourpute, 6asupanu Ha 3D mozjenu, mpemiarat
WHTEPaKTHBEH U e(DEeKTHMBEH HAauWH 3a YCBOSBAHE Ha 3HAHUS, HAJIrPa)KIall Bb3MOXXHOCTUTE Ha
TpanunmonauTe Meaun (CratkoBa & Bparos, 2018).

IMocpencTBoM urpute oOydaeMuTe pa3BHBAT KIIOYOBH YMEHHS 32 JIOTHYECKO MHCICHE,
pabota B EKHMII M pemiaBaHe Ha IpoOIEeMH, 4Ype3 EKCIIepUMEHTHpaHe 0e3 pPHCKOBE, KaTro
CBIIEBPEMEHHO C€ HachpyaBa TEXHUS MHTEpeC KbM Haykara. MIHTerpupaneTo Ha 0Opa3oBaTeIHU
UTpH B 00yUCHUETO MTO3BOJISIBA e(h)eKTHBHO MPOCIIEAIBAaHE Ha HAIIPEAbKa U OIICHsABaHE HAa 3HAHUSATA
Ha oOyuyaeMuTe Bb3 OCHOBA Ha PE3yNTaTHTE. B 3aBHCMMOCT OT MHIMBMIyalHHS HalpeabK Ha
oOy4yaemMHss MOXe Ja Ce OIpEAeNd HEroBOTO TEKyIO0 HMBO Ha 3HAaHWS W Jla Ce INPEJOCTaBU
MOJIXO/ISIIA 33 TOBA HUBO MIpa.

B 3aBucumocT ot Bb3pacTTa Ha 00ydaemuTe, chepara u LesuTe Ha 00yUYeHUETO MOrar Jia ce
Ch3/laBaT pa3liMuHM BUJIOBE MIpU. B e31MkoBOTO 00y4yeHue Morar Ja ObJaT Chb3JlaBaHU UIPH 32
n3y4yaBaHe Ha HOBHU JyMH, M3pasu u (pa3u. 3a yChbBBPIICHCTBaHE HA IpaMaTHKaTa MoOrar Ja ce
Ch3/1aBaT UI'PH 32 TOIBJIBAHE Ha JIMIICBAIY OYKBU WM TyMH, KVU3 Uepy C NHTEPAKTHBHHU TECTOBE,
nv3en uepu 3a NOApeXKIaHe Ha JyMH B IIpaBWIHMSA pea. [Ipu o0ydyeHnero no MareMaTHKa Morar sia
ce Ch3IaBaT WI'PH 10 OCHOBHA apUTMETHKA, T€OMETpHs, peOycH W APYrM YHCIIOBHM Ib3enu. B
NIPUPOJTHATE HAYKH KaTo (pr3nKa, XMMUs, OUONIOTHsI, aCTPOHOMHUS Haif-4yecTo ce Ch3aaBaT UTPH OT
THUIT CUMYAAYUOHHU Y npuKIioYencky. HanpumMep, Urpu cbe CUMyJIaTOpH Ha PM3UYHU MPOLIECH; UTPH
3a WICHTHU(]HIMpaHe HA XUMHYHU €JEMEHTH, ChEIAMHEHUS W pEeaKklWH; WIPH 32 Ola3BaHe Ha
YOBEIIKOTO TSJIO, )KUBOTHH, PACTEHUSI U €KOCHCTEMH; UTPH 32 M3CJIE/IBAaHE Ha TUIAHETH, 3BE3IU U
rajJakTuKi. B 00yueHHeTo o uCTOpHs MOXKeE J]a Ce U3MOJI3BAT UIPH 32 MOAPEKAaHE HA HCTOPHUYECKU
CHOMTHS, pa3ka3u 3a BaXHH JIMYHOCTH, KyNTypHH ¢aktu. [IpuiokeHne B H3ydaBaHETO Ha
reorpadust HAMUPAT UTPH C KAPTH, AbPHKABHU, CTONHUIIH, IIPUPOJAHU PECYPCH M KJIMMATUYHU 30HH. B
chepara Ha NPOrpaMHUPAHETO MOXKE Jia C€ Ch3/IaBaT MIPH 3a MMPOTrpaMHUpaHe ype3 OJIOKOBE WIIN
TEKCTOBH e3unu karo Scratch wim Python, cumynupane Ha ynpaBiieHHeTO Ha poOOTH, ITB3ENH 32
OCHOBHH IIPUHIMIN Ha JITOPUTMH, MPEXHU U Xapayep, U Ap.

3. MUHCTPYMEHTH 3A PABPABOTBAHE HA OBPA30OBATEJIHU UT'PU

ChBpeMEHHHTE HHCTPYMEHTH 32 Ch3/JaBaHE HAa HHTCPAKTUBHHI 00Pa30BATCIHHU PECYPCH KaTO
TECTOBE, MIPU, CUMYJIAIMK U JIp., IpeyiaraT 0orar Habop OT BE3MOXKHOCTH 3a pa3paboTBaHE Ha
MYJITUMEIUHHO ChIbPIKAHWE M WHTEPAKTUBHOCT, BKJI. aHMMALlMH, W3CKAYally MPO30PLU U JIp.
YecTo ce M3MO0I3BAT FOTOBH 111a0a0Hu 1 drag-and-drop GyHKIMOHAIHOCT BbB BU3YaIHH PEIAKTOPH.
Bce moBeue HMHCTpYMEHTH HMaT wuHTerpupadn VI KOMOOHEHTH, KOHWTO JOIMBIHUTEIHO
ONTHUMHU3UpAT Mpolieca HAa Ch3/laBaHE Ha MAaTepUad W MO3BOJISABAT HAa MPENOJaBaTeNUTe la ce
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(dhoxycupaT BbpXy 00pazoBaTelHATA CTOWHOCT Ha ChIBPIKAHUETO.

IMomynsapan mnathopmu 3a Ch3laBaHE HA MHTCPAKTHBHO OOPAa30BAaTENHO ChIBP)KAHHE Ca
HS5P, Genially, Kahoot!, GDevelop, Classtools.net u Construct 3.

HS5P e 6e3mmaTeH mHCTPpYMEHT 3a cb3naBane Ha HTMLS mHTepakTHBHO ChIBp)KaHHUE KaTo
BHJIEa, NIPE3CHTALMU, TECTOBE W WUIPHU C PECIOHCUB Au3aiiH. Tol MOXe Ja ce M3MO0JI3Ba cleq
MHCTaJMpaHe Ha IUTBIMH B IUIaTGOpMHU 3a OOydeHHe WM JUpPEKTHO mpe3 yebcaiita HSP.com.
[Tpruna 3a Moodle mo3BossBa Ha mpernojaBaTeuTe Aa Ch3/1aBaT HHTEPAKTHBHU PECYPCH, MUHH-
UTPH, KYU30BE U J1a OCUTYpsBaT Ha 00y4aeMUTE MEPCOHAIN3UPAHO YIEOHO U3KUBSIBAHE.

Genially e OesrulatHa 1ulatgopma 3a Cbh3laBaHe HAa HMHTEPAKTUBHO W aHUMHPAHO
ChIbpKaHNE, KOETO MOJKe J1a O'b/Ie CIIO/ICJICHO ¥ BrPaAeHO B NpyrH miatdopmu. Ts npepiara 6orara
KOJICKIIMS OT IIa0JIOHH 3a Ch3/laBaHe Ha reiMuduurpanu oOpa3oBaTeIHN MaTepraiy ((amr KapTH,
MHTEPaKTHBHU TECTOBE, €CKEHN CTaM, ChCTE3aHMSA M CHMYJAIWH), KOUTO LENAT Ja IMOBHIIAT
MOTHBAIMATA Ha 00y9aeMHUTe U [1a IOHoOpAT pesynratute oT o0ydenneto. Genially mo3BomsiBa 1a
ce OpraHm3upaT KJIACHpaHUs Ha oOydaeMHUTE W Ja Ce OCHIIECTBSIBA B3aUMOJCIHCTBHE B PEaHO
Bpeme. B mardopmara nma Brpagenn MU ¢pyHKIMOHATHOCTH, KOUTO yJIECHSIBAT Ch3AaBAaHETO HA
CHIBPKaHNE W MOTAT J1a Mo100pAT HeroBOTO KayecTBo. C momoinra Ha I, pecypcure moxe na ce
03ByuaT Ha moBeue oT 20 e31Ka, Ja Ce Ch3/1aBaT U PEAAKTUPAT (POTOPEATUCTHUHHU U300paKEHIS, 1a
ce peakTupa 1 IpeBekia chabpxkanue Ha noseue oT 100 e3uka, a ce ch3AaBaT BUKTOPUHH, JIa Ce
pelaKTHpa TEKCT C BrpaZeHd HHCTPYMEHTH 3a KOPEKIHs Ha rpaMaTHKaTa, 1 Ip.

IMnatdopmara Kahoot! nmosBonsiBa cb3naBaHe M NMPOBEXIaHE HAa WHTEPAKTUBHU TECTOBE,
JIOCTBITHYU Tpe3 yed Opay3bp ¥ MOOWIHH yCTPOHCTBA. YYacTHHUIIMTE Ce MomycKar a0 tecta ¢ PIN
kon. Ilmardopmara mo3BoisiBa Ch3laBaHE Ha TECTOBE C Pa3sHOOOPasHH THUIIOBE BBIIPOCH M
reiMU(UKAIMOHHN €JIEMEHTH (TaiiMep, TOYKM, KJacallid | aBaTapH), KOHWTO Cb3JaBaT
chcTe3aresHa arMocepa M MOTHBHpPAT OOy4aeMHTE Ja HOCTHTHAT MO-BHCOKH PE3yNTaTH.
TecToBeTe Morar ia ce pelaBaT B peajlHo BpeMe HIIH aCHHXPOHHO, B yTOOHO 32 00yJaeMHuTe BpeMe.
Cren nmpuKiIIOYBaHE HA TECTA, IIATGopMaTa reHeprpa JIeTaiyIeH aHaJIu3 Ha PEe3yJTaTUTE U OTYETH.
B nmarenure Bepcuu e HalMdHa ¥ (PyHKIMS 32 aBTOMAaTHYHO T'eHepUpaHe Ha BbIIPOCH Ha Oa3ara Ha
BBBEJICH TEKCT WJIM 3arjlaBue Ha TeMa, OTTOBOPH M M300paxkeHus ¢ nmomomnra Ha .

B'I)HpeKI/I Y€ pasriacaaHuTe HWHCTPYMEHTH Ca JICCHU W HWHTYUTUBHH 3a HU3MOJI3BAHC,
(YHKIMOHAIIHOCTHTE, PEJI0CTABEHH 3a Oe3uIaTHa yHoTpe0da 4ecTo ca OrpaHu4eHH.

B mocnegHuTe TOAMHM TPOIECHT Ha pa3paboTBaHE HAa WHTEPAKTUBHO OOpa30BaTEITHO
chABpKaHue ce yaecHsBa oT MU unctpymeHTu.

ChatGPT moxe Ja ce M3M0NI3Ba 3a Ch3/laBaHE Ha 00Opa30BAaTENIHM UIPH, KATO KOMOMHHUpA
pa3IMuHU TEXHOJIOTHMH CHOpEeJ TuIa, Iulardopmara M CIOXKHOCTTa Ha wurparta. IlpomechT Ha
Ch3/1aBaHE HA UI'pa € UTEPATHBEH M BKIIOYBA Ae(hMHUpaHEe HAa H3NCKBAHMATA KbM UTpaTa, u300p Ha
TEXHOJIOTHH (3a Ch3JaBaHE Ha yeO, MOOWIHA WIM JECKTON Wrpa), TecTBaHe, NOOaBsSHE Ha
JIOIIBITHATEIIHA W3UCKBaHUs 32 (YHKIMOHAIHOCTH W JM3aiH, MOJOOPEHUS M OTCTpaHsBaHE Ha
rpemky. 3a na paspadboTu oOpasoBaTeNHa Urpa, MpenoaBaTelnsT TpsaoBa na 3agane Ha UM 6a3zoBu
W3UCKBAaHUS KaTro HANp. odxeam Hna uzpama, uyeneea zpyna, popmam Ha uzpama, 0poil
8bNpPOoCcU/HUBA, CMPYKMYPA HA 6bNPOCUME/HUBAMA, RPAGUTIHI OM2060PU U 00ACHEHUS, OU3ATIH,
00onbIHUmMeENRU UZposu Komnonenmu v ip. EJHa ¥ chlla 3asBKa 3a Ch3/[aBaHe HA Urpa Iie J0Be/e
10 Ch3/laBaHE Ha pa3IMUHM Urpu. B ciydail, korato urpara He W3MIBJIHSIBA BCUYKH IIOCTaBEHU
YCIIOBUSI, MOJKE J1a Ce 3a1aJIaT AOIbJIHUTEIHN H3UCKBAaHU 32 MOiM(HIIMpaHe Ha urpata. [IpumepHa
KOMaH/1a 3a Ch3/laBaHe Ha Mrpa € pelcTaBeHa Ha ¢ur. 1.

Cw30ail obpazosamenna uepa na mema ,, Pegpepenyuanna yanocmunocm na dannume *“ 3a cmyoenmu
6 ynugepcumem. Hepama mpsbsa oa e kyuz ¢ 10 evnpoca ¢ mnoxcecmeen usdoop. Bvnpocume
mpsbea da umam no 4 omeosopa, kamo eoun e npasuieH. Becexu evnpoc mpsbea da uma Kpamxo
0bsicHenue Ha npaguHusL omeosop. Mepama mpsbea 0a e cvc cemnvil OU3ALH, U3NOI36AUY CEENIU
yeemoge. Brnoyu maiimep om 60 cexyHou 3a ceku 8bNpoC U cucmema 3a OyeHssamne, KOAmo od
NOKA36a pe3yimama HaKpas.

®@urypa 1. [IpumepHa koMaHa 3a Ch3AaBaHe Ha 00pa30BaTeNIHA UTPA.

[pu n3nbnaeHne Ha komangaTa, ChatGPT ce3naBa ye0d npunoxkenue, Ha 6azata Ha HTML,
CSS u JavaScript, koeTo ce U3IbIHsABa B yeO Opay3bp. [ eHepupaHusaT ko TpsaOBa 1a Obae KonupaH
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U ChXpaHeH B 3 TekcToBH (aiina — index.html, styles.css u script.js. Ha ¢wur. 2 e npencraBen ekpan
OT reHepHupaHaTa urpa.

<IDOCTYPE html>
<html lang="bg">
<head>
<meta charset="UTF-8">
<meta name="viewport™ content="width=device-width, initial-scale=1.0">
<title»Kyns: PedepeHumanHa uanocTHocT</title>
<link rel="stylesheet” href="styles.css" />
</head>
<body>
<div class="quiz-container”>
<div id="timer">OcTapawo Bpeme: 6@ cek.</div>
<div id="question-container">»
<div class="question" id="question"></div>
<div class="answers" id="answers"></div>
<div class="explanation™ id="explanation”»</div>
</div>
<div id="result"></div>
</div>
<script src="script.js"></script>
</body>
</html>

(a)

OcraBaluo Bpeme: 55 cek.

Kakeo npeacrasnaea pedepeHTHaTa UanocTHOCT?
CBbCTOAHWE HA W3MULLHN AaHHKN
MNoapenba Ha konoHUTE No a36yJyeH peq
Cebp3aHoCT Mexay Tabnuumn Ypes BBHLLHKW KNYoBe

Chb3paeaHe Ha UHAeKC Bbpxy Tabnuua

(6)

®@urypa 2. Paspaborena ¢ U urpa: (a) kox Ha urpata; (0) eKpaH OT H3MBIHEHUETO.

Urpara ce craprupa ot ¢aitna index.html. Ha ¢urypa 2a e mokazan xonpT Ha daiina
index.html, B KOWTO e omMcaHa OCHOBHATa CTPYKTypa Ha CTpaHMIaTa. B Hero mma BpB3KH KbM
npyrute JBa daiina — styles.css (3a ctuimzanus) u script.js (3a ¢pynkuuonansoct). Ha durypa 26 e
NpPE/CTaBEeH pe3yiITarbT OT U3IBJIHEHHETO HAa KOoJa. B KOHKpETHHs ciydail Chb3/AaJAeHHAT
WHTEPaKTHBEH TECT OTroBaps Ha BCHYKM HM3MCKBaHHs, ONMMCAHM B 3a/ajeHara koMaHma. Cuen
M3IBJIHEHUETO Ha TECTa Ce BU3yaln3upa pe3yiITarhbT, BKIOYBALL OpOsi Ha BEPHUTE OTTOBOPH.

4. M3KYCTBEH UHTEJIEKT B OPA3OBATEJIHU UT'PU

HecbMueHo refimudukanmsta, nimon3Bama MU, Hocu peawna O3 32 yYaCTHUIUTE B
yueOHus npouec. M Haarpaxxaa Bb3MOKHOCTUTE 32 TeUMU(DHUKAIIHS, KATO TIO3BOJISIBA TS J1a OBJC
ajlanTHpaHa KbM ydalius B yaeOHa cpena B peanHo Bpeme (Sego & Gakié, 2024).

WU no3BosiBa chOMpaHETO HA JAHHU 332 00y4aeMHTE U TEXHUS HANPEIbK, KOUTO J1a Obaar
M3MO0JI3BaHU 3a pa3nuunu nenu. OT elHA cTpaHa, ChOpaHWTE NAHHH TO3BOJISABAT MPUIIATaHE Ha
aJlalTUBHO OIICHSABAHE Ype3 KOPUTHUpPaHE Ha HUBOTO HA TPYAHOCT, OpOSl HA BBHIPOCUTE HA BCSIKO
HHBO Ha TPYAHOCT W HAlpelIBaHe Bb3 OCHOBAa Ha OTroBopa Ha oOywaemwus. ToBa MO3BOJIsIBA
MepCOHANM3UpPaHe Ha YUeOHOTO M3KUBABAHE W WHAMBHIyalM3upaHe Ha ydaeOHuUs mporec (Tan &
Cheah, 2021; Wagan et al., 2023; Balaquiao, 2024). MM wmoxe nma ce amanTtupa KbM
WHIUBUAYATHATE CTHJIOBE Ha ydeHe Ha oOydaemute (Bezzina et al.,, 2022), ma mpemocTtaBu
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nepcoHanm3upana obOparHa Bph3ka (Limonova et al., 2024), rpBKaBU H TEpCOHAIU3HPAHU
MHCTPYKIMU U ChABPXKAHUE, KOETO a IOMOTHE 3a yChBBPIICHCTBAHETO Ha najeHa Tema (Tan &
Cheah, 2021; Kurni et al., 2023). Ot apyra crpana, Ha 6a3a Ha ChbOpaHWTE JAHHU 3a HAIpeIbKa Ha
CTyAeHTUTe, TaTdopMaTa MOXKE Ia H3Mpalla aBTOMAaTHU3MPaHNW CHOOLICHUS HA IIPEINOaBaTels
(Tan & Cheah, 2021). Ta3m mnpemocraBeHa oOpaTHa BpB3Ka MOXKE [a CHTHAIU3Upa Ha
npernoaaBaTes 3a HEOOXOAMMOCT OT OKa3BaHe Ha IIEpCOHAIN3UPAHA [OKpera Ha 00y4aeMu, KOUTO
He ychsBaT Ja NOCTHrHAT HaOens3aHata y4deOHa 1€ WIM Ja TIPeUIoKaT JIOIIBJIHUTEIIHO
NPEAN3BUKATEICTBO HA OHE3U 00ydyaeMH, KOUTO HAlpeBar I0-100pe 0T 04aKBaHOTO, KaKTO U 3a
ONTHMU3UPAHE U MIPENPOEKTHPaHE Ha MaTepHAINTE 3a Kypca 1 yyeOHaTa rmporpama.

3a /1a ce mpeoIoNesT IPUTECHEHHUS, TOPOICHH OT U3IIOJI3BAHETO HAa UTPUTE B 00pa3oBaTelHa
cpena, KaTo Je30praHu3anus Ciex 00yIeHHEeTo, IPOMSIHA B TEMIIOBETE HA YUCHE M ITOCEIAeMOCTTa,
ajanTanyaTa ¥ ONWTa Ha IpenogaBaTennute, Wagan U KOJIEKTHB IpeyiaraT CUrypHa, 6a3upaHa Ha
WU u nobaBena peamHocT yueOHa cpena, HapeueHa B-AIQoE (Wagan et al., 2023). Ts e m3rpaneHa
BBpXy OnokueiH TexHosormara Ethereum wm mo3BonsBa Ha MyJNTHMEAWHHM HHCTPYMEHTH Ja
MOJTydYaBaT M U3IIpaInaT y4eOHO ChAbprKaHue 1Mo 3amuTeH HaunH. B-AIQoE ocurypsiBa naTerpurer,
MIPO3PAvHOCT, TMPOCIEANMOCT U HaJCKIHOCT Ha YIEOHOTO ChIbp)KaHHE. Ts rapaHTHpa KOPEKTHa
JIOCTaBKa Ha yueOHHTE MaTepuajy 4pe3 YCTPOMCTBA C N00aBeHa PEaHOCT M JPYT'H CBBP3aHU
JIEMHOCTH KaTo ChIIEBPEMEHHO Ch3llaBa JoBepeHa margopma MEXIy IpenoaaBaTeiInTe |
MEHUDKBPUTE Ha ChIbpkaHue. CHcTeMaTa aHalM3Upa KauecTBOTO Ha yueOHOTO W3KUBSIBAHE,
noJo0psiBa JOCTBHITHOCTTa M C€ YCHBBPILICHCTBA Ha 0aza oOpaTHa Bpb3Ka OT OOy4aeMH M
Nperno/iaBaTey.

Tan n Cheah paspabotBar reiimuduimpano npuwioxenue ¢ VU 3a onnailH oOydeHwue,
HACOYCHO KBbM yYEOHHTE MOTPEOHOCTH HA CTYAEHTH C PA3IM4€H COIMAIHO-KYJITYPEH HMPOH3XOX
(Tan & Cheah, 2021). BxmoueHnTe reiiMuduIupaHd eIeMEHTH KAaTO HapacTBalld HHWBa Ha
TPYAHOCT, TOYKH W IIOCIEIOBAaTEIHM IOCTIKCHUS, Kiacalys W TeHMUQHUIUpAaH W aHUMHpaH
MOTpeOnTENICKH UHTep(eHc HesIT Aa HachpyaT oOydaeMHUTe M Jja TM MOTHBHPAT Jla HAATPAKAAT
CBOUTE 3HAHMS M NPAKTUYECKH YMEHMs. ApPXHTEKTypaTa Ha NPWIOKEHHETO BKIouBa Tpu MU
MoJena (MoJie Ha 00ydJaeMusi, IIeAarornaecky MOoes M MOZIEN Ha peIMeTHaTa 001acT). Modervm
Ha npeomemuama obnracm o0XBallla 3HAHUSATA 110 JaJieH y4eOeH NpeMeT, KOUTO 00ydaeMUsIT
TpsiOBa aa ycBou. [ledazocuueckusm mooden BKIIOUYBA Pa3IuuHU 00PA30BATEIHU TIOIXO/U, KOUTO
MIPWJIOKEHUETO MOJXKE JIa TIpUJIara M ajanThpa B peajlHo BpeMe Bb3 OCHOBA Ha JIaHHHM, ChOUpaHH U
ananusupanu ot MU nporpamara upe3s reiimudunupanata mwiardpopma. UM cuctemara npemrocrass
oOpaTHa Bpb3Ka, KOSITO MOXKE JIa C€ W3M0JI3Ba 32 He3a0aBHO aJjanTHpaHe Ha MeIarorniecKusi Moae,
C IIeJT /1a ce TTIOAOMOTHE HAalpeAbKbT Ha 00ydaemus. Modenvm Ha 0Oyyaemus OTpa3siBa TEKyIIOTO
HHUBO Ha 3HAHMS M CTCIIEHTA Ha YCBOSIBAHE Ha ChIbP)KaHMETO OT ydamus. Toil ce akTyanu3upa B
peasHo BpeMe, 3a J1a NMPEIOCTaBH aKTYalHOTO ChCTOsSHHE Ha oOydaemus. Thil karo oOyuaemure
Morar Jia B3auMmojencTsar aupektHo ¢ MU cucremara — HampuMmep KaTo 3aJaBaT BBIPOCH WM
n3pazsaBaT CBbMHEHHS M HEYBEpEHOCT, ce ChOMpa JONBJIHHUTENHA HHPOpMAlMs UYpe3 TO3U
JIOITBITHATEIICH KOMYHHUKaIlMOHEH KaHall. [1o To3u HauMH Te ch3AaBaT NepCOHATM3UPAH BUPTYaJIeH
IperoiaBaTes, KOWTO OCUTypsiBa €()EeKTHBHO W YHHKAIHO Y4eOHO W3KUBSBAHE, IOAIIOMArario
MOCTHI'AHETO HA MHAWBUIYaIHU 00pa30BaTEIIHH IIEJH Ha BCEKH 00ydaeM.

3a mga noBumM e(heKTUBHOCTTA HAa 00yYEHHETO Ype3 aHaIM3 Ha MPEeABAPUTEITHUTE HArJIacu
3a yueHe Ha o0yuaemurte, Nam pa3paboTsa matdopma 3a reiimuduimpano odydenne, 6a3upana Ha
texHonoruu ¢ MM (Nam, 2021). [Tnarpopmara mma 3a 1en ga ocurypu eexkT Ha TOTamsHe
(mMepcuBHOCT) 32 00y94aeMuTe U Ja MOAIIOMOTHE M3CIICABAHUATA Ha MPENOJaBaTEIICKUTE METOIN
3a 00y4JHuTeIHTE.

Figueroa u Rivera-Loaiza (Figueroa & Rivera-Loaiza, 2023) paszpabotsar reiimuduumpana
cucrema, nHTerpupamnia M, HacoueHa KbM y4EHHIN U CTYAEHTH. Ts cTUMYyIHpa 00y4eHHETO KaTo
Hachbp4aBa KOHKYpPEHLUS 110 BpEeMe Ha MrpaTa ype3 TOYKyBaHE M Harpajau 3a IbpPBHTE MECTa, U
MI03BOJISIBA PEIAKTUPAHE Ha BBIIPOCH B peasiHo BpeMe. [1o Bpeme Ha Urparta ¢ BBIIPOCH YUHUTEIST
nMa JOCTBI 10 Osuta AbCKa, HHTEp(eiic, KOWTO MOKa3Ba 3a1aCHHs BHIIPOC, MOLYJI 3a MPETJIe Ha
HampeabKa 1 riobanna kinacanus. [IpenogaBaTenat Moxe 1a MOKa3Ba HA YYaCTHUIIMTE TEKY IS IM
HaNpeabK U Ja TH HACHPYH Ja TIOBHIIAT CBOUTE KOMIETCHTHOCTH, KAKTO U J]a IOCTUTHAT MO-BUCOKH
pe3ynTary.
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B nmureparypara ca onmcanu 1o0pu MpakTHKH 3a m3non3Bane Ha MU npu paspaboTkara Ha
MHTEPAaKTHBHM O0pa30BaTEHM WIPH, MOAXOMIIIM 32 OOydEeHHE IO Pa3IMdHH JUCHUIIMHU U
MIOCTHTAaHE Ha PAa3IMYHK y4eOHNU nenu. 3a Aa ce JeMOoHcTpupa noteHnuansT Ha VU 3a ce3gaBaHeTo
Ha 00pa30BaTeNHH PECypCH, KOUTO MOTAaT JIECHO Ja ObIaT MOAMMUIIMPAHN U MEPCOHATH3UPAHH,
Taka 4e J1a OTTOBOPSAT Ha HYXKIWTE Ha pa3nuyHu rpymu odydaemu, B (Hadzhikoleva et al., 2024) e
npeaiokeH mnoaxoj 3a m3nomsBaHe Ha ChatGPT 3a ch3maBaHeTo Ha 0OOpa3OBaTENHU HIPH.
[IpencraBeHu ca THIIOBE UTPU C IPUMEPHU B IIPOTrPaMHUPAHETO, KAKTO U KOTHUTHBHU YMEHHS, KOUTO
Te3u urpu passusar. B (Xamxukonesa u ap., 2024) ca npencraBeHn NpUMEpH 3a Ch3/aBaHe Ha
0o0pazoBaTesTH1 UTPH 32 00YUEHHETO 110 ba3u OT JaHHM OT THII (Iall KapTH, KyWu3 Urpa, Irb3ei urpa,
urpa 3a CHBIAJCHWs, MOMBJIBaHE Ha mpasHuTe mecta. B (Borisova et al., 2024) e mpemmoxeHa
METOJIOJIOTHS 3a Ch3/aBaHe Ha oOpa3osarenHu urpu ¢ ChatGPT u ca cucreMaTH3npaHu H3NCKBAHUA
3a TpaBWIIHO 3afaBaHe Ha KoMmaHaute kbM M. Ha 6aza Ha mpemnmoxeHaTta METOJOJOTHS ca
pa3paboTeHn urpu 3a 00ydeHHE 0 KOMIIOTBPHO MOJAEINpPaHE U HHPOPMAIMOHHH TEXHOJIOTHH.

5. MOJI3U 1 PUCKOBE 3A YYEBHUS ITPOLIEC

Crmopen  Vlachopoulos m Makri, yCHemrHOTO H3MOJN3BaHE HAa CHMYJAIlMH W WUTPH B
00y4YeHHUEeTO 3aBUCH OT crienn(UKaTa Ha Urparta, HeifHaTa METOANYEcKa Bpb3Ka ¢ yUeOHUs MaTepHa
W pojsTa Ha IpernojaBatens. B pe3ynraT Ha NpoBeNeHO H3CIEABaHE, T€ YCTaHOBSABAT, 4e
WHIMBHyaJIHATa UTPa O00PsIBA PE3YNITATUTE [TOBEYE OT €KUITHATA, @ MHCHUATA Ha CTYACHTHTE Ca
CMECEHH — MHO3WHCTBOTO T HAMHUPAT 32 3a0aBHU U MOJIE3HH, JOKATO APYTH I'M CMATAT 3a I10-CKOPO
pasBlIeKaTeNHU, HO HE MO-e(EeKTUBHM OT JIEKIMUTE. 3a IOCTUraHe Ha ycIleX € HeoOXOoIuMOo
NpernojaBaTeIuTe JAa IOCTaBAT SICHU LETd W Ja B3aUMOJEHCTBAT aKTUBHO CHC CTYJICHTHUTE
(Vlachopoulos & Makri, 2017).

Cheung um Ng akmeHTHpaT BBPXY AOCTBIIHOCTTa Ha WUTPHUTE OT MOOWIHHM TenedoHH. Te
oTOemsI3BaT, Ye IPEHACSHETO Ha 00pa30BaTENHU WIPH Ha MOOWIHM IUIATPOPMHU IIE YBEIUIH
BB3MOXKHOCTHTE 32 YU€HE M3BBH TPaJUIMOHHATA KJIAaCcHa cTas, KaTo yJOOCTBOTO Ha MOOWIHHTE
MPUIOKEHHUS CTUMYJTUPA TAXHOTO M0-4ecTo u3mon3BaHe ot odyuaemute (Cheung & Ng, 2021).

Loépez-Fernandez u xonekTuB n3cieaBaT epeKTHBHOCTTAa HA UTPOBO-0a3UpaHOTO 00yUeHHE
3a MOBHIlIaBaHE HA 3HAHMATA M MOTHMBAIMATA U Jlanu e()eKTHBHOCTTA 3aBUCH OT jKaHpa Ha urpara
(Lopez-Fernandez et al., 2023). 3a menra ca ch3gajeHd aBe 00pa30BaTCIHU UIPH, KOUTO CE
pasiiMuaBar caMo IO KaHp — cTpesba OT TPeTo Juie (UrpaybT CTPENs U Ce ABMKH CBOOOJIHO) U
Oe3kpaeH Oerad (MrpaubT U30SrBa NPENSATCTBUS M UMa MOCTOSHHO JBIbKeHne Hanpen) (Gordillo et
al., 2021). JIBete urpu ChabpKaT 0Opa30BaTEIIHUA BHIPOCH, YHUTO BEPHHU OTTOBOPH Ca yCIOBUE 32
HampenbK. B m3cienBaHero ywacTBar 45 CTyIEHTH NO KOMIIOTHPHHM HAyKH, pa3ielcHU Ha JBE
rpymy. BeIpekn 4e moBedeTo CTYAEHTH IOKa3BaT MpeNIoYnTaHHe KbM JKaHpa CTpenda OT TPeTo
JvIne, Te 0TOeNA3BaT, ue OMxa yYWiIH IO-CBHIIMAT HAYMH U C JIPYTH TUIOBE WTPH. AHAIM3BT Ha
pe3yiTaTuTe 0Ka3Ba, 4e )KaHPbT Ha UTPHUTE HE BIIHMsE BEPXY TAXHATA €(EKTUBHOCT 110 OTHOLICHUE
Ha IPUI00MBaHETO HA 3HAHHS M MOTUBALIMATA, @ €PEKTUBHOCTTA CE OIPE/IEIIs [I0-CKOPO OT Ju3aliHa
Ha Urpara ¥ BrpafieHuTe 00pa3oBaTEIHUTE eJIEMEHTH.

PesynraTurte OT NpoBe/ieHH MUJIOTHU U3CIIEABaHMS 32 €(DEKTUBHOCTTA HA HHTEIPUPAHETO HA
TEeXHUKH 3a reiimudukanus, ynpasnssanu ot U ca cumHo mo3utuBHU. Ton0kuTeTHN epeKTH ca
OTYETEeHU BBPXY aHTRKUPAHOCTTA, MOTHUBALMATA M aKaJEeMUYHHUTE MOCTIDKEHUS Ha o0ydaeMuTe
(Balaquiao, 2024; Hamari et al., 2024; Hong & Lee, 2020; Limonova et al., 2024). Pe3ynrarure,
CBBP3aHU C MOCENIAaeMOCTTa Ha Y4eOHWTE 3aHATHS ChII0 ca obHagexxasamy (Limonova et al.,
2024). Npyru u3cleABaHUs MOMYepTaBaT MOJIBUTE 32 Pa3BUTHE Ha YMEHHs 3a paboTa B EKHII,
chTpysHMYecTBO W obOmyBaHe (Marzban et al.,, 2020). Bbhnpekn KOHCTaTHpaHHTE II0JI3U
M3CIIeIOBATENIUTE 1T0[4epTaBar, ye e()eKTUBHOCTTa Ha redMudukanusra, u3nonssama VU, moxe
Ta Oble KOMIIpOMETHpaHa MOpaad TEXHOJOTHYHM TpeausBukarencrsa (Balaquiao, 2024),
HEMoJXOJI AU3aiiH Ha WrpaTa, KOWTO HE CHOTBETCTBA Ha yyeOHATa IporpaMa M He rapaHtupa
nocTurane Ha nocrasenure uenu (Balaquiao, 2024), mpo6ieMu ¢ MOBEPUTETHOCTTa Ha CHOMPaHKUTE
naunn (Sego & Gakié, 2024; Balaquiao, 2024), npuTecHeHHsATa HA PENOAABATEIINTE, Ye TRHPIE
CHITHATa 3aBHCUMOCT Ha cTyAeHTHTe 0T M cucremure HapymiaBa TSIXHATa CIIOCOOHOCT Ja ydar
CcBOOOJTHO, J1a pemaBaT nmpoOaeMu TBOpUYECKH M Ja MHUCIAT kputndHo (Balaquiao, 2024), kakto u
HEBB3MOXKHOCTTA J1a CE IPELICHU TBIr0CpOouHaTa eheKTHBHOCT Ha reiiMudukarmsra (Sego & Gakié,

63



2024). OT ChIIECTBEHO 3HAYEHHE Ca CIIA3BAHETO HA €THMYHUTE HOPMU M aBTOPCKOTO MPAaBO, BKIL
OTJIMYaBaHe Ha MMPOM3BEICHUS HA M3KYCTBOTO, Ch3aaeHu ¢ VU kaTo MHCTPYMEHT 3a TBOPYECTBO
(CratkoBa, 2023).

Hapen ¢ npenumcTBaTa, KOUTO HOCH H3MIOJI3BAHETO HA U3KYCTBEH MHTEJICKT M BKIIOYBAHETO
HAa UIpPOBH €JIEMEHTH B OOYYCHHETO, ChHIISCTBYBAT M U3BECTHH HeJocTaThid. Te ca

CUCTEMAaTHU3HpPaHu B TaGJ’II/IHa 1.

Tadanua 1. KittouoBu (akTopy 1Mpy M3MOI3BaHETO HA M3KYCTBEH MHTEJICKT U UTPOBU
TEXHHKU B 00YYEHHUETO.

IIpennmcTBa

Henocrarnum

MoTtuBanusa u
AHr2)KHPaHOCT B
yueOHuUs npouec

[ToBuiaBane MOTHBAIMATA HA
o0Oy4yaeMure;

VYBennuaBaHe Ha aHTAKUPAHOCTTA
Y aKTUBHOTO Y4acTHE B y4eOHUS
nporec.

= 3ary0a Ha HHTepec, MOPOJCHa OT

HETIOIXO/ISII IN3aHH HITH
HEyJauyHO TIpeCTaBsHE Ha
y49e0HOTO CHABPKAHHE;
[Mopaxaane Ha 3aBUCUMOCT OT
UTPOBHU CTHUMYIIH, 2 HE OT
BBTpEIIHA MOTHBAIIKS 32 HOBU
3HAHUSI M YMCHHUSL.

Ilepconanuzanus

Br3MoxkHOCT 32 ajanTupaHe Ha
CHIBPKAHUACTO CIIOPENT
VHIVBUAYATHUTE HYXIH HA
obyuaemure;

OcurypsiBaHe Ha aBTOMaTU3UpaHa
nepcoHanu3upana ooparHa
BPB3Ka;

AnanTtupaHe Ha HUBOTO Ha
CIIO)KHOCT Ha yUeOHUTE PeCypCH U
JICHHOCTH B PEasTHO BpeMe.

Henpensunumoct na NN,
MOpOJIeHa OT IaHHUTE 32
o0ydJeHmue;

Puck ot HECAOCTAaTBbYHO Pa3sBUTUC
Ha KPpUTUIHO MHUCJIICHE Y
obOyuaemure.

[TonoOpeHo ynpaBiieHUE Ha
yueOHHsI polieC.

YueoHu [MomoOpsiBaHe Ha 3HAHUATA H Henonxonsuio npeacrassiHe Ha
pe3yaraTu YMCHUSATA. Y9e0HOTO ChABPIKAHHE.
ABTOMaTH3UpaHe Ha YacT OT
Bucoku n3uckBanus KbM
mpernoaBaTesickara padoTa;
EdexTuBHoct HHppacTpyKTypa 3a pabora Ha

umn.

Oo0parHa Bpb3Ka

BB3MokHOCT 3a chOMpane u
aHaJIM3 Ha JIaHHM 3a HanpeIbka Ha
o0yuaeMuTe B peajHo BPEME;
Bb3MoXHOCT 32 HABPEMEHHO
CHTHaJIM3UpaHe Ha MPeroiaBaTels
3a 00y4aeMu, KOUTO UMaT HYX]a
OT TOJIKpena.

Puckose, kacaemmu
TMOBEPUTCITHOCTTA U CUTYPHOCTTA
Ha JIMYHUTC JAaHHH,

Jlunca Ha IpO3padyHOCT NpU
00paboTka Ha TaHHM.

Ilemarormueckn
MOIXO0X

prmaraHe Ha aJallTUBHU
Neaarorn4eCKu CTpaTeruu;
HO,H,HP’I))KK& Ha pas3IM4YHu CTUJIIOBE
Ha y4YCHE.

Jlurnca Ha KOMIETEHTHOCT 3a
pabora ¢ U1 y npenonaBarenure;
CwnpotuBa OT IpenojaBaTesIuTe
KbM HOBU TE€XHOJIOTHH.

6. 3AK/JIIOUYEHUE

Wznmon3BaHeTo Ha 00pa30BATEIHH UTPH B YUCOHUS MIPOIIEC MOXKE J]a MOTHBHPA 00y4aeMHUTE,
Jla TH aHT'aXHpa M0-aKTHBHO B OOYYEHHETO W Ja JIOBE/C 10 MO-BHCOKH Pe3yNTaTd. Y CHENIHOTO
HHTErpupaHe Ha 00pa30BaTEHU UTPH W3UCKBA OCBEH HAJIMYHME HA JUTHUTAIHU KOMIIETEHTHOCTH 32
pa3paboTBaHe Ha 00pPA30BATEIHU UIPH, U 33bJI00YCH MeAarornuecky NOAX0/, ICHO MOCTAaBsSIHE Ha
y4eOHM 1enW, BHUMATETHO TMPOCKTHpPaHE W ThpPCEHE Ha OalaHC MeEXIy 3a0aBICHHETO |
00pa3oBaTEITHUTE CIIEMEHTH.

Uznon3BaneTo Ha obOpasoBarennu urpu ¢ MW Bomu A0 pemuna IMON3W, BKIFOYUTEIHO
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MOBUILICHA MOTHBALMsI HA O0ydacMHTe, NEPCOHANM3MpPAaHE Ha Y4EOHMS TNPOIEC, aJanTHBHOCT
CHpsIMO WHAWBHUIYaIHATE HYXAM M BB3MOXHOCT 33 AaKTUBHO Y4Y€HE, MOTHUBHPAHO dpe3
WHTEPaKTHBHU CICHAapUM W CUMyJanud. ToBa yJlecHsSBa YCBOSBAHETO HA CIOXKHH IOHITUS U
Hachp9aBa pa3BUTHUETO HA KOTHUTUBHU U MIPAKTHUECKH YMCHUSI.

Bwrnpekn TOBa, CHIIECTBYBAT M MHOXKECTBO PHCKOBE — IIPEKOMEpHA 3aBHCHMOCT OT
TEXHOJIOTUHUTE, HEJOCTAThYHO PAa3BUTHE HA MUCIIOBHU YMEHMS OT BUCOK MOPAABK, KAKTO U €TUYHU
BBIIPOCH, CBBP3aHU C ITIOBEPUTEIHOCTTA M CUTYpHOCTTa Ha JIMYHUTE AaHHH. HeobOxommmo e
BHUMAaTEJTHO IJIAaHUPaHEe M [1e1arornuecko 000CHOBaHO BHEPsIBaHE, 3a Jia ce rapaHTHpa e()EeKTHBHO
W OTTOBOPHO M3IT0JI3BaHe Ha reiimudukanus ¢ M1 B obpazoBanuero.

BJIATOJAPHOCTU: ToBa wu3cnenBaHe € NOAKPENeHO OT MUHHCTEPCTBO Ha
oOpa3oBaHHETO W HaykaTa 1o HammoHamHa mporpama ,,Mimaad y9eHH W HOCTIOKTOPAaHTH — 2
npoext MVYIIA2-2-OMU-006, ,IHTeNUTeHTHN TEXHOJOTHHA WM CPEICTBA 3a IIOAIIOMAaraHe Ha
y4eOHHs Tpotec”.
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REMOTE LABORATORIES AND LMS - DEVELOPMENT AND
INTEROPERABILITY
Snezha Shotarova
University of Plovdiv Paisii Hilendarski

Abstract: The last decade has seen a remarkable increase in the implementation and use of
learning management systems (LMS). E-learning turns out to be an important support mechanism
for educational systems to increase the effectiveness of the educational process.

Nowadays, there are a large number of universities and organizations working in e-learning
and i-learning solutions (Kanetaki et al., 2022). One of the most famous is the learning management
system or LMS, which allows the presentation of theoretical content in an organized and controlled
manner, with the student receiving practical and theoretical knowledge. To get this hands-on
knowledge, universities and organizations are developing virtual, remote and web labs. At these
times, the LMS and Web Labs operate independently (Velihorskyi et al., 2020). The paper presents
a new architecture allowing the integration of LMS with various web labs. This architecture allows
students, faculty, and administrators to use LMS services and virtual lab features as if they were
working with the same software.

Keywords: learning management system (LMS), distance learning, web services, remote
lab, teaching and learning

1. BbBBEJAEHHUE

[TonoOpsiBaHeTo Ha KOMYHHUKAIIMOHHUTE MPEXH M MOsBaTa Ha MHTEpHET mpeau3BHKaxa
Ba)XKHU [TPOMEHH B KOHIETIIHATA 32 yUEHE.

MHoro opraHu3anui paboTAT B pelICHHs 33 YIpaBleHWE M IIOKa3BaHE HA TEOPETUYHO
ceappkanue (Lang et al., 2006). ToBa chappxkaHKe ce TOKa3Ba [0 OPraHU3UPAH U KOHTPOJIHMpPaH
HauuH (MAKeTH ChC ChIbPKaHUE, MOAYIIH, HOTPEOUTEICKN NPOQIIN) OONKHOBEHO B PAMKUTE Ha
cucTeMa 3a ynpaBiieHHe Ha 00y4eHHETO, KOATO Ce BHEAPsIBA B PEIICHHs, Pa3paOOTEeHH OT TPETH
crpanu, kato WebCT-Blackboard, Moodle, .LRN u np. (Garcia et al., 2005). Buprtyanaure
naboparopuu ca pa3paboTeHH Taka, Ye CTYJJCHTHTE J1a MOTaT Ja MOoJIy4aT Te3U NPAaKTHIECKU 3HaAHMS,
0e3 1a ce Haiara J1a Xo/ST B peajHaTa JJabopaTopys U Jia MOJIydaT ChIIUTE 3HAHUS M CTIOCOOHOCTH.

Cucrtemu 3a ynpasJjenue (LMS)

WucTuTynMuTe HaMHUpaT CTPAaTeTWH, KOMTO Ja yBenndaT mi3moysBaHeTto Ha LMS. Mtebe
OTHCBA CEIeM CTPaTeTrnH, a IMEHHO MOJ00psABaHEe HA M3IOJI3BAEMOCTTA, KAYBAaHE HA KaYeCTBEHU
yueOHHM MaTepHaiIn, NOA00psiBaHe Ha YCIYTHTE 32 MOJIPBKKA, PEriie] Ha CbOTBETHUTE ITOJIUTHKH,
MOBHIIIABAHE Ha MH(GOPMHUPAHOCTTA, AOMbiIBaHe Ha LMS chC cOIMaHM MEIUU U U3IMOJ3BaHE Ha
Mo6wmau npunnoxkenus: (Dominguez et al., 2005). IMo chuus Hauns Unwin U KoJeruTe MOCOYBAT,
Yye HAMaISIBAaHETO HAa ILIeHAaTa Ha YECTOTHATAa JICHTAa, MPEAOCTaBSHETO HA HAAEKIAHHU YCIYTH 3a
MOJIPBIKKA U U3IOJI3BAHETO HAa OTBOpeHH oOpasoBarennu pecypcu (OER) B LMS BeposTHO 1ie
yBenuuu Opost Ha moTpedbutenute Ha LMS (Castro, 2005).

LMS (¢ur. 1) e codryepra mporpama, KOATO IO3BOJISIBA IMOKa3BaHE Ha TEOPETUIHO
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cpabppkanne. OCBEeH TOBa T4 Mpeiara Habop OT GYHKINY U yCIIyTH, HAKOU OT KOHUTO ca:

e AnmvuHuctpanus. Moxe [Ia ynpapisiBa IMOTPEOMTENCKM PErHCTpallid, DPOJH, Ia
Ha3HayaBa IIPENoaBaTelH, THEBHULM 1 3allUCH HA CTYAEHTH U JPYTH.

e OmnakoBka Ha chIbpxKaHHETO. OpraHU3upa ChABPKAHUETO B HepapXH4Ha CTPYKTypa U
Ch3/laBa MEXaHM3bM 3a pa3MsHa Ha CBIbpPKAHHE MEXIy pa3IMYHU CHCTEMH 3a
ynpasieHnue Ha o0y4yeHnero. OOMKHOBEHO ce M3mnoi3Ba crenudukanusta IMS content
packaging wmu cneuudukanusta SCORM (Shareable Courseware Object Reference
Model).

e  CuHHXPOHHM M aCHHXPOHHH CpPEJICTBa 32 KOMyHHUKalus. [1o3BossiBa chBMecTHa padora,
3a crioJieNisiHe Ha UH(OpMaLUsl, MHEHHS U OIIUT.

e Ourenxka. [IpenopaBarenuTe MOTaT 1a OLEHAT HalpeIbKa Ha CTYJCHTa, 4pe3 TecToBe. 3a
Jla ce HampaBH TOBa, € HEoOXomuMo Aa ce m3momsBa creruduranusata IMS QTI
(B3amMOIEHCTBHE C BBIIPOCH H TECTOBE).

Wma ronsam Opoil OpraHU3allii M YHUBEPCHTETH, KOUTO Ca BHEIPWIIM HAKOW PELICHHS 3a

€JIeKTPOHHO 0OydYeHHe WM CHCTEMH 3a yIpaBieHHe Ha oOydeHuero, kato WebCT, Blackboard,
Moodle, .LRN, Sakai u gp.

Request AN
~ n |
- | > \
— : v\
User Response \ \
Server *
rm— —— = L
[ - oy }
| g:;‘; Templates |
| : |
Services ]

®urypa 1. bazoBa apXuTekTypa Ha CUCTEMa 3a yIIpaBJIeHHE Ha 00y4EHHETO.

B msikou ciywyan (nmanpumep .LRN um Moodle) Ha opraHu3auuuTe U YHHUBEPCUTETHUTE €
paspemnieHo aa mo0aBsAT HOBU yciayrH, Kouto ca cb3nand (Candelas, 2003). Taka Te mo3BomsBaT
MIOBTOPHO M3IIOJI3BaHE HA KOJX M OTBOPEHM CO(TyepHH peuieHus. B To3m mokman e mpejcraBeHa
pabora ¢ Te3u BunoBe LMS, kpaeTo MOXe /1a ce Ch3/1a/ie MeXIUHEH cOPTyep, KOMTO TTO3BOJIsIBA
B3aMMHO CBBP3BaHE Ha Pa3IMYHU OTHAJICUCHH, BUPTyalHU U yeO maboparopun ¢ LMS, 6e3 na ce
Hajara Ja ce IpaBsAT MHOTO INPOMEHH, H3IIOJI3BAHKK HOBM Je(HUHUpAHW YCIYTH 32 B3aHMHO
CBBp3BaHe.

1.1. DotLRN
DotLRN (mnm .LRN) e cucrema 3a eneKTpoHHO oOy4eHHe € OTBOpeH Koja (dur. 2),
paspaborena B MIT, 6a3upana Ha npuIIoKeHHs 3a chbBMecTHa pabora AOLserver u OpenACS.

e AOLserver e MHOTOHHUIIKOB yeb CHPBBP ¢ OTBOpeH KoA. To3u chpBbp U3mon3ea 100l
Command Language (TCL) u moxe na ce usnonzea AOLserver TCL APL

e OpenAcCS (Open Architecture Community System) e ”HCTpYMEHTapUyM 3a U3rpakJaHe
Ha MaladupyeMHu, OpUEHTHPaHU KbM 00IIHOCTTA yeb nputokenus. Toa e ocHoBara 3a
miaropmara 3a exekTpoHHo odyuenue .LRN (Alves et al., 2021).

1.2. Moodle
Moodle e codryepen makeT ¢ OTBOPEH KOJI 3a Ch3/laBaHE Ha MHTEPHET Oa3HpaHU KypcoBe.
CnheraBeH € oT MOy M. Hsikou oT TsIX ca: MOJyJI 3a 3a/1aHKe; MOAYJI 32 Yat; (POPYMEH MOYJI; MO
BUKTOPHHA; MOZYJI paboTmiHuLa; wWiki MOIyn U ap.
[Iporpamucrure Ha Moodle padotst ¢ PHP nu SQL 6a3u nanau xato MySQL.
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Application Modules

Course Administration Contents

(Calendar, Evaluation, User tracking) ; ; (course content management, File Storage, etc.)

Standards Collaboration Others
(IMS, SCORM) i (forums, chats) i (e-commerce)

Application Services

(Full-rext search, content repository, web services, etc.)

Platform Services

Software Development Object oriented Security
(Package manager, Reporting (OO model, Object (OpenACS permissions, page
i engine, templates) metadata) contracts,etc)

AOLserver (TCL)

DataBase (PostgreSQL, Oracle)

Operating Systems (Windows, Solaris, Linux,BSD)

®urypa 2. DotLRN apxutekTypa.

CraHaapTH 3a eJIeKTPOHHO 00y4yeHHe

Moodle u DotLRN no3BossBat Ha pa3pabOTYULIUTE J1a Ch3JaBaT HOBH MAKETH ¥ MOIYJIH 32
npunokenusi (Pastor et al., 2006). 1 Taka, yHUBEPCHTET MM OpPraHH3alMs MOXKE Ja M3MO03Ba U
MOAN(HUIIPA HOB MAKET, KOWTO € Ch3aJeH OT Apyra OpraHu3anus, 3aoTo € Bb3MOXKHO Jla Ce 3Hae
Kak e mporpaMupan makeTsT. OCBeH ue ca IaThOopMH C OTBOPEH KOJ, T€ OTTOBAapAT Ha HIKOU
CTaHIApTH WM CHeIU(UKaIUK 3a eJeKTPOHHO OO0y4YeHHWe, KOWTO I[03BOJSBAT OOMEH Ha
chabpkanue (MHpoOpMalus, TecT, yueOeH codTyep M T.H.) MEXIy pasJIMuHH CHCTEMH 3a
ynpasieHue Ha ooygenueto (Yang, 2004). Hakon oT Hail-BaXkHHTE ca:

IEEE LOM. Ormpenernst KOHIIETITYyaTHa cXeMa Ha JTaHHH, KOSATO AeuHUpa CTpyKTypaTa
Ha SK3EeMIUDIp Ha METaJaHHH 3a y4eOeH 00eKT. AIMUHHCTpHpaHe HA MaKeTHpaHe Ha
IMS cwaspxanue (Sancristobal et al., 2008).

ADL SCORM. ToBa e KONEKIUS OT CTAaHIAPTH M CICHU(UKAINH, aTAlTHPAHH OT
MHOXECTBO M3TOYHUIM (HarpuMmep IMS nakeTtupane Ha ChIbpiKaHUE), 3a Ja OCUTYPSAT
IJI0CTeH HAOOp OT BB3MOXKHOCTH 3a EJIEKTPOHHO OOydYeHHE, KOWTO IO3BOJISBAT
omnepaTUBHA ChbBMECTUMOCT, JIOCTBITHOCT M MHOTOKpaTHa ynotpeda Ha ye0-0a3upaHo
y4eOHO ChIbpKAHKE.

IMS QTI. Toii e pazpaboTen oT T00aNeH KOHCOPIMYM 3a 00y4YeHHE U OMUCBA MOEI
Ha JIaHHU 3a MPEICTaBsIHe Ha JaHHU OT BBIIPOCH B TECTOBE M ChOTBETHUTE UM OTUETH 32
pesynTartu.

IIporpama 3a Bupryainu n1a6oparopun
Bupryannara naboparopusi, O3BOJISIBa Ha CTY/IeHTA J1a U3BBPIIBA CBOMTE EKCIIEPUMEHTH OT
KOMITIOTB IO BCSKO BpEM€ M HaBCSAKbJE. FiMa pa3nnyHu BUIOBE BUPTYAITHH Jab0paToOpuu:

CodryepHu 1abopaTopuu;
Bupryamau ye6 madoparopuu;
Otnanevenn yeb abopaTopuu.

B msxom cirydan Te3u 1a00paTopuu MOTAT J1a IMaT CMECCHH (DyHKIIHH.
Te ce ocHOBaBat Ha CO(TYEpPHH MPOTPaMH, KOUTO CE U3MBIHIBAT B KOMIIIOTHPA HA CTYACHTA

(cbmr. 3).
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Codryepuu Jadoparopuu

Student
®urypa 3. CodryepHa 1abopaTopus.

KOMHIOT’Lp”bT Ha CTyACHTA, TpH6Ba Ja OoTroBapss Ha XapAyCpHHUTC U CO(l)TyepHI/ITe
M3UCKBAaHUA U HE C€ U3UCKBA MHTCPHCT BPBH3KaA.

BupTtyananu ye6 1adopatopun
Te ca mporpamu, kouto u3non3Bat yed pecypcu (¢pur. 4). KoMmroTepbT Ha cTyieHTa TpsiOBa
Jia IMa HHTEpHET BPb3Ka C MINPOKa YECTOTHA JICHTA.

Student

®urypa 4. Yeb madoparopus.

Otpasieyenu yed Jaboparopuu
OrnaneueHara 1ab0paToOpys IO3BOJIABA HA CTYJIEHTA Jla U3BBPIIBA CBOUTE EKCIICPUMEHTH C
peannu uHCTpyMeHTH (dur. 5). Heobxoaum e ppaiiBep 3a ynpasieHHe Ha HHCTPYMEHTA.

Audio and
Video Server

Controller Instruments

Student

Databse
Server

®durypa 5. ApxuTekTypa Ha oTaajiedeHa yeo maboparopus.

CrpykTypara Ha oTAaj1e4eHa JadopaTopus

e Kimentcku wim moTpebuterncku uHTepderc — 3a Ch3AaBaHETO HA MOTPEOUTEIICKH
uHTEepdeiic, MOXKe Na Ce HM3MOI3BAT MPOTPAMHH WJIM MAapKHpAI(U C3UIH, HAPUMEp
JAVA, JavaScript, VRML, HTML, XML u np.

e VYeb chpBBp — Yeb ChbPBBPBT ChABPIKA MAOIOHH C EKCIIEPUMEHTHUTE, KOUTO CTYIACHTUTE
TpsiOBa Ja M3BBpHIAT ¢ JabopaTtopHuTe MHCTpyMenTH (Guzman et al., 2005). B to3u
JIOKJIaJ € TpeACTaBeH yed ChpBBp, KOHTO BHEApABAa YCIyTHTE Ha CHCTEMara 3a
yopaBieHHe Ha OOy4eHHeTo, MIa0loHWTE W KOMYHHKAIWiITa C OTJajicueHaTa
nabopaTopusi.
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e AyIuo M BUZICO CHPBBP — AYANO U BHIEO ChbPBBPBT U3MPalla BUIEO U ay 10 JaHHH KbM
noTpedurenckus uaTepdeiic. [TorpedurensaT Moxe a MaHUIyJIMpa yed KamepuTe, B
OIIpe/IeNICH! I'PaHULH, 32 [0-ICTAHIHN eKCIICPUMEHTH.

e CopBpp 3a 06a3a gaHHM — To3W CBPBBP CHXpaHsABA IsIaTa HWHQOpMAIHMA 3a
€KCIIEPUMEHTHTE Ha CTYJIeHTa. Ye0 ChbpBBPBT MOXKE JIa 3alMCBa MOTPEOUTENICKH JTaHHH
B Tabnuna Ha 0a3aTa JaHHM, HarpuMep (BpeMe, IOCTBII 10 HHCTPYMEHTa, UMe U 1p.). B
HSKOU OTJaJIeueHH Jlaboparopuu 06a3uTe JaHHU ca UHTEIPUPaHU B yeO ChpPBBHpA.

e  Konrponep — OGMKHOBEHO KOHTPOJIEPHT CH KOMYHHKHpPA C FHCTPYMEHTA C IIOMOILTA Ha
GPIB, USB, mmna Firewire u T.H., XapayepHO chOupaHe Ha JaHHW WA LU(PPOB
CUTHAJICH TIPOLECOop.

2. MN3JIOKEHHUE

ILab naGopatopust
Morar fma ce cB3ajaT pasIMYHH OTAANCYCHH Jaboparopuu, yed IabopaTopuu MK
cohTyepHH JTa00PaTOPUH ¢ Pa3IMIHHU €3MIU 3a porpamupane, 6a3a nanuu u ap. MIT u Microsoft
pabotsat mo mpoekra llab (Gonzalez et al., 2009). To3u npoekT ce 0OCHOBaBa Ha BB3MOKHOCT 3a
CIIOIEIISIHE M YIIPABICHHE HA OHJIANH CIIOKHH JTA00PATOPHU SKCIICPUMEHTH OT Pa3IHYHU BUPTYaTHH
naboparopuu. 3a na mocturue tasu nen, MIT pa3paborBa maker oT coTyepHH WHCTPYMEHTH,
KOUTO I'0 MpaBAT Bb3MOXKHO.
Cromenenara apxuTekTypa Ha iLabs nma ciemnure remm:
e Jla MHHMMH3HpaA YCWIMATA 3a pa3paboTka W YIpaBIcHHE 3a TOTPEOUTENUTE W
JIOCTaBUYMITATE HA OTHAICUESHH JTab0PaTOPUH;
e Jla ocurypu 061 HaGOp OT YCIYTH U HHCTPYMEHTH 3a pa3paboTKa;
e Jla TO3BOJIM Ha MHOKECTBO YHHBEPCHTETH C PA3IMYHH MPEXKOBH MHPPACTPYKTYPH 2
CIIOJIEIISIT TOCTBIL.

2.1. Knacudukanus Ha J1aGopaTOPHUTE ONUTH

Ilab Project nedunupa Tpu B2 Tab6OPATOPHHU SKCIIEPUMEHTH:

I'pynupaH eKCIepHMEHT: CTyISHTHT OINpeZesst BCHYKH IapaMeTpH, KOHTO YIpaBisBaT
N3IBIHEHUETO Ha eKCIIEPUMEHTA, TIPEIH EKCIIEPUMEHTHT /1a 3aIl0YHE.

CeH30peH eKCIIEPUMEHT: CTYJICHTHT HE MOXeE Jla I0OCOYM HUKAKBU MapaMeTpH, BBIIPEKH de
MOXE Jla € B ChCTOSHHE Ja M30epe KOHKPETHHUTE CEH30PHHU JaHHU, KOWTO JKeJlae Jia IOJTydH.
[TpoBexaHeTo Ha eKCIEPUMEHTa Ce ChbCTOM B aDOHMpAHE 3a JaHHU OT CEH30PU B peasiHoO BpeMe,
OOMKHOBEHO MPEACTaBeHH B TpaduueH MoTpeOHTeNncKH HHTepdeiic KaTro BHpTyalHa JICHTOBA
Jquarpama.

VHTepakTHBEH EKCIEpPUMEHT: CTYJCHTHT OOMKHOBEHO 3aJiaBa Cepus OT IapaMeTpH,
HHUINAMpPA EKCIIepUMEHTa W CIIeA TOBa HAONMIOAaBa XOJa HA EKCHEPHUMEHTa, NPOMEHSIHKH
KOHTPOJIHUTE NapaMeTpH, ako € He00XO0IUMO.

2.2. ILab apxurekTypa

MIT e npoekTrpan apXUTEeKTypa, KOSTO Haoa00sBa TPUCTEIICHHA ye0 apXUTEKTypa.

[TppBOTO HHMBO € KIMEHTCKOTO NPHJIOXKEHHE Ha CTYJEHTa, KOeTO pabOTH KaTo aruieT WN

KaTO M3TErJIeHO NPUIIOKEHUE Ha pabOTHATA CTAHIIMS.

e CpenHoro HHBO, HapeueHO Service Broker e mogkperneHo ot cTaHaapTHA pelannoHHa
0a3a gannu xato SQL Server wiu Oracle.

e  CepBu3HHAT OpOKep yIOCTOBEpsiBa CTYACHTUTE, NMPOBEPsBA TSAXHOTO pa3pelleHue 3a
BpB3Ka C KOHKpPETEH J1abopaTopeH ChbpBbP, prueMa crieluduKkalys Ha eKCIepuMeHTa 1
M3YaKBa U3BIMYAHE HA Pe3yNTara, Clel KaATO eKCIICPUMEHTHT 3aBbPILH.

e Tperoro HuBO ¢ Lab Server, koiiTo n3mbIHABa HOCOYCHNUTE SKCIEPUMECHTH U YBEAOMSIBA
Service Broker, korato pe3ynTaTuTe ca TOTOBH 3a H3BIHYAHE.
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Controller  instruments

Different laboratories

®urypa 6. llab apxurexrypa.

2.3. I'pynupaHu U HHTEPAKTUBHU eKCIEPUMEHTH

I'pynupaHu eKcoepuMeHTH

o TlorpeburensaT ce ymocroBepsiBa mpex Service Broker, koiito cimen ToBa m3mon3Ba
CTaHIapTHaTa TEXHHKa 3a ye® cecHs Ha OWCKBHTKA 3a CeCHs, 3a Ja 3alOMHH
CaMOJINYHOCTTA Ha MOTPEOUTENS.

e  BpoKephT Ha ChPBBpA rapaHTUpa 3a MOTpeduTes. JTaGopaTOPHUAT CHPBBP HAMA HYKIa
712 TOJIbPKa HE3aBUCUMH TTOTPEOUTEIICKH aKayHTH.

e Service Broker mosBonsBa Ha TOTpeOWTENs Ja WU3JE3€, JOKATO EKCIEPHUMEHTHT
HPUKITIOYH.

HHTepaKkTUBHU eKCIIePUMEHTH

[Tpu MHTEPaKTHBHHUTE EKCIIEPUMEHTH NOTPEOUTENAT TPsIOBA HENPEKHCHATO J]a KOMYHHKHPA
ChC CHPBBpa Ha JlabopaTopusara. CIegoBaTeIHO, aKO M3I0I3BaMe IIOCPEAHUKA Ha ChPBBPA, KAKTO B
IPYIHPAHUTE SKCIICPUMEHTH, TOraBa BCIKO KOHTPOJHO CHOOIIEHHE OT CTYACHTUTE 10 ChPBBbpa Ha
nabopaTopHsaTa U BCIKO CHOOILICHHE 3a CHCTOSHHE MM PE3yJITaT OT ChbpPBBpa Ha J1JabopaTopusta 10
KJIMEHTA 11le U3UCKBA JIBA MPEKOBH CKOKA BMECTO €/IUH.

Taka 4e B HAKOHU CITy4Yau CTYICHTHT U ChPBBPBT Ha JlabopaTopusTa TpsiOBa 1a KOMYHHKUpAT
MOMEX]Y CH M CIEIO0BAaTeIHO € HeoOXOoAMMa JIpyra ycliyra, HapedeHa yciyra 3a ChbXpaHeHHe Ha
excriepumentu (ESS) (¢wur. 7). Tasu ycnyra cexpansa XML u [BOWYHU JaHHU OT OMpEJelicH
EKCIIePUMEHT.

2.4. llab yenyru u API

Hsikoun ot ocHoBHUTE yenyru Ha |1abs ca: ymocTroBepsiBane 1 oTopu3anusi, CKJIaJioBa yciyra,
yciTyra 3a IDIaHUpaHe, TUCTAHIIHOHHO YIIPABICHHE U JIp.

Bcuuky yHHBEpCHTETH MOTAT J]a Ch3AaqaT CBOW COOCTBEH OpOKep Ha YCIIYTH U Ja CIIOJCIIAT
pa3IMYHHUTE BUPTYAIHU Ja00OpaTOpHUH, KOUTO ca Ch3Jalu. Beska yciryra mMa cBO# JOKYMEHT ChC
cnenuduKanus, Kpaeto ca oosicieHn APl 3a koMyHHKanus ¢ Hesl.

g service

Storag® service

Lab Server
Student

Service Broker

®urypa 7. UnrepakTrBeH excriepuMeHT u Service Broker.
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2.5. MuTerpamus Ha jJadopatopuu u LMS ycayru

Bupryannure nabopaTopun ca IporpaMupaHy ¢ pa3IMYHA UHCTPYMEHTH 32 IIPOrpaMupaHe
(AJAX, J2EE, MATLAB, LABVIEW u nap.) u ca NPOEKTHpPaHH ChC COOCTBEHA yciyra 3a
Y/I0CTOBEpsIBaHE, KOMYHUKAIIMOHHN UHCTPYMEHTH H JIp.

MexamHaeH copTyep MO3BOJIsIBa KOMYHHUKAIIMS MEXITy YCIyTH U naHHu Ha LMS ¢ paznimanan
oTaajedeHu abopaTopun. BeB BupTyanHara gsadopatopus TpsiOBa 1a O'b/ie MHTErpUpaH MOIYIT HIIH
yciyra, KOsiITO Jla c€ M3II0JI3Ba OT PEICHUETO 3a eIEeKTPOHHO oOydeHue. To3um Momayn TpsOBa aa
yIpaBisiBa Ja0OpaTOPHUTE MHCTPYMEHTH (B ciydail Ha oTAajedeHa JlabopaTtopus) U pe3yJITaTuTe,
KOHTO CTYIEHTUTE HOJIy4aBaT OT U3BBPIIBAHETO HA CBOUTE MPAKTHKH.

Hogsa apxurektypa

OcHOBHaTa Wjesd € Ch3JaBaHETO Ha apXUTEKTypa, CIOcOOHA J1a TO03BOJIH KOMYHHKALUATA
MEXIy ChIeCTBYBamute yciayra ot LMS u BupTyanuaute maboparopu (¢wur. 8). 3a 1a ce moCTUTHE
TOBa ce paboTH ¢ WIaTGOPMH 3a eIEKTPOHHO 00yUeHue ¢ oTBopeH kox karo .LRN u Moodle.

B cratus ce pasraexna u .LRN (morpeburencku untepdeiic). Ilakerure B .LRN ca
npuiIokeHusi, kouto pabdorsar B LMS. Tesu makern ce dopmupar or HabOp OT AMPEKTOPHU H
(¢aiinoBe, KaTo Hall-3HAUUMHMTE Ca!

o  WWW nupekrtopus, KbAETO Ce€ ChbXpaHsBar (aiijiosere ¢ pasumpenue .adp u .tcl;

e ADP ¢aiinosere ce u3non3sat 3a nokassane Ha cpabpxanue. (HTML u TCL);

e TCL daitnoete ce nanbinsaBar npeau ADP ¢aiinoBere U ce H3Moa3BaT 3a HACTPOiiKa

Ha MIPOMEHIIUBH, CTPYKTYpH H T.H.

e SQL nmpexropusaTa € MACTOTO, KBJETO € ChXpaHsABaT (ainoBere Ha Oa3ara NaHHH.
SQL daiinoBeTre ce M3MON3BAT 3a Ch3AaBaHE HA MOJIENIa HA JTaHHH, KOWTO MAKEeTHT IIIe
H3M0I3BA.

o JTupexropusta TCL cpaspika tcl u xql daiinoBe u ce nzmonssar 3a cr3gaBane Ha API
IaKeTa.

e  XQL d¢aiisoBeTe ce M3MBIHSIBAT, 3a J1a MOMCKAT HH()OPMAIKSI KbM MOJIe/ia Ha TaHHH.

oo-£]
&

s=mr

| m=>

inatruments

®urypa 8. Unrerpupane sa LMS, iLabs u BupTyamau 1abopaTtopuu.

Ha 6a3a na TOBa, TpsiOBa Ja ce ch3naje MakeT, KOHTO Ja NpHUTEXaBa MOJEN Ha JaHHHU,
crocoOeH Ja ChXxpaHsBa MHPOpPMAIMATA 32 €KCIEPUMEHTa U Ja Ch3/laBa KOMYHHUKalMs C yed
YCIIyTH, KaKTO ¥ Jia C€ HaMepy OOLIMAT acIeKT CpeJl BCHYKH €KCIIEPUMEHTH U JoOpa KOMYHHKAIHs
mexay .LRN u Bupryannu naboparopun.
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3. 3AK/IIOYEHHUE

B npencraBenus OKiIax, aBTOpa OIMCBA UAESATA 32 IPOEKT 3a €IEKTPOHHO 00ydeHHe, pH
KOWTO pa3iIMYHH BUPTyaJHH Ja0OpaTOPHM MOTaT Ja M3IIOJI3BaT NMPEAMMCTBATa HAa CHUCTEMa 3a
yIpaBJIeHHEe Ha 00y4YeHHETO (aAMHHUCTPUpaHe Ha IOTPEOUTENH, MaKeTHpaHe Ha ChIBPIKaHUE U
T.H.) 1 00paTHO. HeoOxommmo e chIo Taka, 1a ce U3rpaad MeXIUHEH coTyep, KOWTO IMO3BOIIABA
B3aMMHO CBBbp3BaHE Ha pa3liMuHM oTAajedeHu yeO ynaboparopuu ¢ LMS 6e3 na ce namara na ce
mpaBiT MHOTO mpoMmeHu. Karo MHOBauus, BUPTyalHHTEe J1abOpaTOpUH HACHPYABAT yCTOHUYHMB H
PHOOIIABALIL TIOIXO0/] 32 TOMBJIBAHE HA PECYPCUTE 3a 3HAHHS U 00yUYCHHE.

BJATOJAPHOCTMU: HacrosimusT AOKIaJ € MOArOTBEH B M3MBIHEHHE HA HAllMOHAHA
mporpama ,,Miiaay y4eH! U TOCTJOKTOPAHTH - 2 KbM MHUHHCTEPCTBO Ha 00pa30BaHUETO M HAyKaTa
boarapus.
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USING ARTIFICIAL INTELLIGENCE TOOLS IN TEACHING
STUDENTS ON EMBEDDED MICROPROCESSOR SYSTEMS
Dilyana Kashokova
University of Plovdiv Paisii Hilendarski

Abstract: The integration of artificial intelligence (Al) in education is transforming how
complex technical subjects are taught, with tools like ChatGPT offering new avenues for enhancing
student learning experiences in embedded microprocessor systems. This review explores the
application of Al-driven platforms in teaching embedded systems, focusing on how Al tools
facilitate personalized instruction, interactive learning, and real-time code assistance. Through Al-
driven conversational support, students gain immediate feedback on coding and debugging tasks,
enabling a deeper understanding of critical concepts such as processor architecture, interrupts, and
real-time processing. Additionally, Al-enhanced project-based learning approaches provide students
with targeted guidance, fostering hands-on skills in microprocessor design and programming.
However, challenges such as student over-reliance on Al, limitations in handling complex technical
queries, and the need for balanced Al-human teaching interactions remain central considerations.
This review synthesizes current findings on AI’s role in technical education and discusses future
directions for effectively embedding Al in engineering curricula to support skill acquisition,
practical understanding, and innovation in embedded systems. By assessing the opportunities and
challenges, this study aims to guide educators and researchers in leveraging Al for teaching
embedded microprocessor systems, ultimately advancing pedagogical methods in engineering
education.

Keywords: Artificial Intelligence, Education, Microcontrollers, Sensors

1. INTRODUCTION

Modern educational practices are increasingly adapting to the demands of a rapidly evolving
technological world. In the field of embedded systems, where theory and practice must intertwine
seamlessly, the effectiveness of the learning process often relies on learners' ability to interact with
real devices in real-time. However, traditional teaching methods frequently face challenges such as
limited interactivity, scarce resources, and a lack of personalized approaches.

Artificial Intelligence (Al) offers innovative solutions to address these challenges by
integrating interactive platforms and adaptive algorithms into the learning process. Through Al,
learners can design, test, and optimize their projects with the assistance of virtual tools.

This paper explores the benefits of leveraging Al in embedded systems education,

Through this research, we seek to provide educators and institutions with insights into
integrating Al technologies into their curricula, ultimately empowering students to excel in the
rapidly advancing fiel.

2. LITERATURE REVIEW

Pham et al. (Pham et al., 2023) explore the integration of ChatGPT in an engineering course
on embedded systems. Their study shows that students benefit from using Al as a companion for
self-directed learning, though they emphasize the need for verification mechanisms to counteract
hallucinations from generative Al models.

Caccavale et al. (Caccavale et al., 2025) discuss the role of large language models (LLMs)
as virtual tutors within chemical engineering education. They argue that LLMs can enhance
personalization in education and reduce teacher workload, with applications shown through a case

75



course on Good Manufacturing Practices (GMP).

Baalsrud Hauge & Jeong (Baalsrud Hauge & Jeong, 2024) propose that the rise of Al tools,
such as ChatGPT, necessitates a curriculum overhaul in engineering education. Their empirical
study shows that students can bridge programming gaps using Al, while ethical considerations and
assessment integrity remain challenges.

Martin Ntfez & Diaz Lantada (Martin Nufiez & Diaz Lantada, 2020) present a conceptual
framework for Al-aided engineering education, highlighting how Al enhances not just problem-
solving but the overall teaching and institutional processes. The study underscores Al’s potential to
foster inclusive and efficient technical education.

How & Hung (How & Hung, 2019) introduce the concept of Al-Thinking in STEAM,
advocating for the integration of Bayesian networks and probabilistic reasoning to support human-
centric, interdisciplinary problem-solving. Their educational model promotes intuitive learning
through simulations and Al reasoning.

Zhang & Li (Zhang & Li, 2023) explore the technological progress and deployment
challenges of Al in embedded systems. They discuss lightweight neural networks, hardware
accelerators (FPGA, ASIC, GPU), and real-time edge computing, with future directions focusing on
power efficiency and model compression.

Cafavate et al. (Cafavate et al., 2025) analyze the integration of generative Al (GAI) in
engineering curricula, emphasizing sustainability and critical thinking. They propose using GAI to
free curriculum space, improve socio-enviro-technical integration, and align graduate attributes with
evolving workforce demands.

Liu et al. (Liu et al., 2025) present a systematic review of 161 articles on Al in engineering
education, classifying applications into seven domains (e.g., virtual labs, tutoring systems, learning
analytics). The study highlights Al's transformative impact and outlines future research directions
and educational challenges.

Basholli et al. (Basholli et al., 2024) document a case study where ChatGPT was used to
formulate and assess exam questions in a Microprocessor Systems course. The paper showcases the
tool's utility in simulating real-world decision-making and improving assessment design while
advocating for Al-human collaboration in education.

Johnson et al. (Johnson et al., 2024) conducted an experimental study with novice Arduino
programmers. The research compared students who used ChatGPT to write Arduino code with those
who programmed independently. Results showed that self-programming students had higher
posttest scores and self-efficacy. However, ChatGPT users benefited from guided assistance,
highlighting its supportive role for beginners despite increased syntax errors.

3. DESCRIPTION OF THE PROJECTS

The study involved two groups of students enrolled in an embedded systems course. Both
groups were tasked with completing three identical projects at varying levels of complexity: basic,
intermediate, and advanced. The primary distinction between the groups was the Al tool they used
for assistance. Group 1 utilized ChatGPT, a conversational Al assistant capable of providing detailed
explanations and step-by-step guidance, while Group 2 relied on Copilot, an Al-driven coding
assistant designed to suggest code snippets and optimize programming tasks. The purpose of this
methodology was to evaluate the comparative effectiveness of these Al tools in supporting students'
abilities to understand embedded systems concepts, apply theoretical knowledge, and solve practical
problems. The projects were structured to progressively increase.

3.1. Basic level: Automated LED control system

Objective: Objective was to create a simple system that controls a microcontroller array
using LEDs and basic 1/0 operations.

Project Requirements:

Students needed to connect LEDs and a button or sensor to the microcontroller.

They had to write a program to toggle LEDs on and off or implement a blinking pattern
triggered by the button press.

The goal of the "Automated LED Control System" project is for students to acquire basic
knowledge and skills for working with a microcontroller, input-output pins and basic hardware
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components (LED, button, sensor). By creating a simple system for automated LED control, they
will learn to configure GPIO pins, understand the logic of input signals, and implement basic
programming constructs for control and timing. Completing this project will give them a solid
foundation for more complex tasks in embedded systems and interactive electronics, preparing them
to work with more complex modules.

3.2. Middle level: Temperature monitoring and display system

Objective: This project requires students to integrate a temperature sensor and display to
assemble.

Project requirements:

They need to integrate and connect an LCD display to the microcontroller to display the
current temperature values.

The system should update the temperature values in real time, avoiding jitter or delay in the
update.

Students must select and integrate appropriate sensor and display libraries to ensure accuracy
and compatibility throughout the system.

The aim of the project "Temperature Monitoring and Display System" is to expand the
student's skills, acquire at the basic level, and become familiar with the integration of sensors,
processing and visualization of real-time data. By connecting a temperature sensor (eg DHT11 or
LM35) to a microcontroller integrated into an LCD display, you will gain a deeper understanding of
embedded systems. Students will learn to read data from the sensor, process and format it, and
present the git dynamically on the display without jitter or maintenance. This will help them develop
skills to work with more complex components and processes, optimize their code, and improve their
analytical and problem-solving abilities in real-world applications of embedded systems.

3.3. Advanced Level: Home Automation Prototype

Objective: This project aims to give students the opportunity to develop a smart home
prototype.

Project requirements:

Wireless Communication: Students must implement wireless technology (eg Wi-Fi or
Bluetooth) to remotely control the system via smartphone or voice commands.

Control of multiple devices: The system should allow control of several different devices (eg
lighting, fans, electrical outlets, locking mechanisms) and provide smooth switching between them.

Modular architecture and scalability: Code and hardware configuration should be structured
modularly to facilitate the addition of new devices or functionality in the future.

Optimization and Reliability: The system must be designed to maintain stable and efficient
communication, minimize delays and errors, and provide reliable feedback on the status of managed
devices.

The goal of the Home Automation Prototype project at the advanced level is for the student
to apply and build on the knowledge and skills acquired from the previous levels to build a multi-
functional, smart home system. This project aims to develop skills to integrate complex hardware
and software solutions, to work with communication protocols and to manage multiple devices
simultaneously. Students will need to create a modular and computer architecture that allows for
easy upgrades and the addition of new functionality in the future. You will develop the ability to
analyze, optimize and adapt the system, troubleshoot hardware compatibility issues. The
implementation of this project will be prepared for real applications in all the more dynamically
developing areas of loT (Internet of Things) and smart homes, giving them valuable practical
experience in design and implementation.

4. METHODOLOGY AND TOOLS NEEDED TO IMPLEMENT THE PROJECTS

Students were randomly assigned to Group 1 or Group 2 to ensure balanced representation

of skills and knowledge levels. Each group was provided with identical project descriptions,

hardware kits, and access to their designated Al tools. Each group completed three projects, one at

each level of complexity, requiring integration of hardware and software, with a focus on real-time

system design and troubleshooting. Group 1 students interacted with ChatGPT through a
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conversational interface, asking questions, seeking conceptual clarifications, and troubleshooting
problems. ChatGPT was used extensively for understanding theoretical aspects and debugging code.
Group 2 students relied on Copilot for real-time code suggestions, auto-completions, and contextual
recommendations, utilizing its prewritten code snippets to adapt them to specific project
requirements.

1.1. Basic Level: Automated LED Control System
< Hardware components:
o Microcontroller: An Arduino Uno or similar microcontroller that serves as the central
unit for controlling the LEDs and buttons.
LEDs: For visualization of the system status, for example for on/off indication.
Button: For inputting commands by the user, such as toggle.
Resistors: For proper functioning of the LEDs and the button.
Cables and breadboard: To connect the components.
< Software Tools:
o Arduino IDE: Used to write, compile and upload the code to the microcontroller.
e C/C++: Programming language used to develop the software to control the LEDs and
buttons.

o Libraries: Arduino standard libraries for managing GP1O pins and I/O operations.

% Al Tools:

o ChatGPT (Group 1): Used to obtain explanations and advice regarding hardware
configuration and code writing.

e Copilot (Group 2): Used for code automation and receiving suggestions for functions
and logic.

Students, faced with the ambiguity or error, describe the situation in as much detail as
possible in ChatGPT. They specify the details of the problem, such as which components are used
and what the code structure is. They use ChatGPT to ask specific questions about GPIO pin
configuration, button operation, and LED control. For example, they asked, "How do | properly
connect a button to an Arduino?" or "Why isn't my LED blinking as expected?". After receiving a
response from ChatGPT, students read and analyze it. They are provided with troubleshooting
methods, theoretical explanations and sample code. ChatGPT has provided sample code for basic
functions such as initializing pins, reading inputs from the button, and controlling LEDs.

ChatGPT o1-mini &, Cnopensxe
Mpumep 3a muraxe Ha LED npu HaTuckaHe Ha 6yToH:

int buttonPin = 2;
@ Obacrete @

int ledPin = 8;

buttonState = 8;

long previousMillis = @;
g interval = 500;
bool ledState = LOW;
void setup() {
ode(ledPin, OUTPUT);
ode (buttonPin, INPUT_PULLUP);
Serial.begin(9600);

}

d loop() {
buttonState = gitalRead(buttonPin);

N
Crobutenne ChatGPT
& o
Figure 1. Code for the first project from ChatGPT.
This helped students understand how to structure their code and implement the necessary
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logic. When they encountered code errors or system misbehavior, students described the problem to
ChatGPT and received step-by-step instructions on how to fix the errors. For example, if the LED
wasn't flashing correctly, ChatGPT could suggest checking the timing delays or pin configuration.
Based on the guidance received, students modify the code, adjust the hardware configuration, or
adapt the project logic. Enter the proposed changes step by step to evaluate how each adjustment
affects performance. After applying the corrections, the students upload the modified code to the
microcontroller and carefully observe the behavior of the system. They verify that the problem is
resolved and that the system is working as expected. When new difficulties arise or system behavior
is not as expected, students refer to ChatGPT.

The students in the second group using Copilot started with the basic code for the project and
Copilot automatically suggested additions and features. For example, when writing a function to
initialize an LED, Copilot can offer ready-made templates for this. When Copilot suggests code
snippets that require adaptation or correction, students make the necessary changes to fit the specific
needs of their project. This includes changing pins, adjusting function parameters, or optimizing
logic for better performance. Students use their own understanding and experience to adapt the code.

2. Cubpxete LED csetamHata KbM Undpoeusa nuH 9 npes 2200 pesnucrop.
lNMpumepex koa:
U Konupane

ledPin = 9;
< t ldrPin = Ae;
t ldrvalue = 0;

@@ Obsacrere @

setup() {

WHUyua H

pinMode(ledPin, OUTPU

pinMode(ldrPin, INPUT);
Serial.begin( ) ;

id loop() {

ldrValue = analogRead(ldrPin); // 4e
Serial.print( z
Serial.println(ldrvalue);

// YcnoBue 3a BkakuBave u uzkakyBane Ha LED cBemauHama
if (ldrvalue < 500) { // Ako nuBomo Ha cBemauna e nog 500 (mwMHo_

',5 + Cvobuenue go Copilot

Figure 2. Code for the first project from Copilot.

1.2. Middle level: Temperature monitoring and display system
< Hardware components:
¢ Microcontroller: An Arduino Uno or similar microcontroller used to collect data from
the temperature sensor and control the LCD display.
e Temperature sensor: DHT11 or LM35 for temperature measurement.
o LCD display: 16x2 LCD display for visualization of temperature data.
o Cables and breadboard: To connect the sensor and display to the microcontroller.
% Software Tools:
o Arduino IDE: Used to write, compile and upload the code to the microcontroller.
e C/C++: Programming language for the development of the software for the collection,
processing and visualization of the temperature data.
o Libraries: Libraries for working with the sensor (e.g. DHT library) and for controlling
the LCD display (e.g. LiquidCrystal library).
< Al Tools:
e ChatGPT (Group 1): Used for sensor and display integration explanations and for
debugging data acquisition and processing.
o Copilot (Group 2): Used to generate functions to read data from the sensor and refresh
the display.
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Students used ChatGPT to ask questions about connecting the temperature sensor and LCD
display to the Arduino. For example: "How to connect DHT11 to Arduino?"”, "What 12C LCD pins
should I use to connect to Arduino Uno?". After successfully implementing the main functionality,
the students asked additional questions to expand the project:

"How to add humidity display feature?"

"How do | calibrate the DHT11 for more accurate data?"

D @& ChatGPT 4o

& Cnopensme

Cebp3aBaHe Ha DHT11 kbm Arduino
Cxema Ha CBbp3BaHe

(9 Konnpate Ha ko

DHT11 Arduino

MoapobHK cTBNKK:
1. 3axpaHBaHe Ha DHT11:
* CebpxeTe nuHa VCC Ha DHT11 kbm nuHa 5V Ha Arduino.
® Cebpxete nuHa GND Ha DHT11 kbm nuka GND Ha Arduino.

2. Cebp3saHe Ha curHanHna nuH (DATA):
Cbobuienve ChatGPT
08 e ]

ChatGPT moxe aa npasu rpewkw. MpesepeTe saxHa wHpOPMALAR

Figure 3. Tutorials from ChatGPT.

The second group using Copilot takes advantage of the automated suggestions and code
snippets the tool provides. This process included writing the basic code, adapting the solutions
proposed by Copilot and integrating the hardware components to successfully implement the project.
Students started by entering a comment to create the initialization code:

2. Cewpxerte 12C LCD aucnnen kbM nuHoeTe (SDA kbM A4 1 SCL kM A5 npu Arduino
Uno). Bansare &

MpumepeH koa:

O Konwparie

HT11 // DHT 11
TTYPE) ;

setup() {

3ayus Ha cepueH MoHUmOp

Serial.begin(9608);

// Wsuyuanuzayus Ha DHT cen3zopa

n CrobLieHve A pil
n + CwobueHve ao Copilot

Figure 4. Tutorials from Copilot.

Students find it difficult to understand the logic behind some of the code produced, which
requires further explanation.

1.3. Advanced Level: Home Automation Prototype

% Hardware components:
o Microcontroller: Arduino Uno or other powerful microcontroller capable of controlling

multiple devices and wireless communication.
o Wireless modules: Wi-Fi module (e.g. ESP8266).
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¢ Relays: For controlling electrical devices such as lighting, fans and locking mechanisms.

e Sensors: Mation, temperature and light for automation and monitoring of home devices.

e Mobile phone or voice assistants: To send commands to the system through a mobile
application or voice commands.

o Cables and breadboard: To connect all components.

< Software Tools:

¢ Arduino IDE: Used to write, compile and upload the code to the microcontroller.

e C/C++: A programming language for home automation control software development.

o Libraries: Libraries for wireless communication (e.g. WiFi library), relay and sensor
control, and libraries for integration with smartphones or voice commands.

< Al tools:

e ChatGPT (Group 1): Used for explanations about wireless communication, integration
of different devices and sys optimization.

o Copilot (Group 2): Used to generate features for wireless communication, relay control,
and integration with mobile applications or voice commands.

In the Home Automation Prototype project, students from the first group used ChatGPT as
an assistant to handle the more complex aspects of development, which include integration of
multiple hardware components, wireless communication, and creation of mobile or voice interfaces.
Here's how ChatGPT helped them at various stages of their implementation: The students began by
reaching out to ChatGPT for ideas and advice on the overall system design:

"What components are needed to build a home automation prototype?"

"How should I structure the lighting, temperature and security control system?"

@M @ ChatGPT 4o &, Cnopensme
Monyuenu ykasanusa:
ChatGPT npeaocTaeu Hacoku 3a:
1. W360p Ha MUKPOKOHTpONep:

* [lpenopbua usnonssarero Ha ESP32 wav ESP8266 3apaau srpaseHata Wi-Fi

dyHKUMOHaNHOCT.
2. CNNCHK C KOMMOHEHTU:
* Censopu: DHT22 3a Temnepatypa v BnaxHocT, PIR ceHsop 3a asvxeHue, LDR 3a ceeTavHa.
* Axryatopu: Peneta 3a ynpasneHve Ha eNeKTpuuecku ypeau.
* BesxwuuHa komyHukaumsa: Wi-Fi Moayn 3a cBbp3BaHe KbM AOMalUHaTa Mpexa.
3. ApxuTeKTypa Ha cucTemara:
* [peanoxwu nsnonssaxe Ha MQTT NPOTOKOA 3a KOMyHMKALUMA MeXAy yCTpoiicTBaTa.

* OBACHM KaK Aa Ce CTPYKTypypa KOABT 38 MOAYHOCT M 1eCHa MOAAPBbXKa.

+

Coobuenmne ChatGPT

08 e o
Figure 5. Directions received from ChatGPT.
5. RESULTS

The two groups executed the same project (Home Automation Prototype) but with different
support tools: ChatGPT (Group 1) and Copilot (Group 2).

Project stage Group 1 (ChatGPT) | Group 2 (Copilot)
Planning and design 1h 2h
Connecting the hardware 2h 3h
Writing the main code 3h 4h
Testing and debugging 3h 4h
Total time to conversion %h 13h

Figure 6. Implementation time.
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Group 1 — Students spent more time understanding the logic behind the code and exploring
the concepts offered by ChatGPT. They created a detailed planned and stable project with a deep
understanding of every stage.

Group 2 — Thanks to the automated suggestions, the students completed the project but faced
problems adapting and understanding the code.

Aspect Group 1 (ChatGPT) Group 2 (Copilot)

Approach to development | Analytical and educational Fast and automated

Execution speed Faster (9 hours) Slower (13 h)

Acquired knowledge Deep understanding of IoT Limited understanding,
concepts dependence on Al

Applicability of the code | Easily expandable and Difficult to adapt to more
customizable complex requirements

Overall efficiency Greater stability and long-term | Faster implementation, but with
reliability more limitations

Figure 7. Comparison of key aspects.

Group 1 (ChatGPT)

Strengths: Deeper understanding of the project, more stable and optimized code.
Weaknesses: Longer turnaround time.

Group 2 (Copilot)

Strengths: Faster execution thanks to automated suggestions.

Weaknesses: Less understanding of the concepts and difficulties in adapting the code.

Figure 8. Automated LED control system.

Al tools like ChatGPT and Copilot have greatly facilitated the design, coding and problem
solving processes. In real-time, these tools provided guidance and solutions that helped reduce the
time it took to complete complex tasks.

6. CONCLUSION

The projects implemented by both groups highlight the enormous potential of artificial
intelligence (Al) as a tool for training, development and integration of real-time embedded systems.
Project analysis reveals both the advantages and limitations of Al tools used in different contexts.
Al tools significantly reduce development time, especially in real-time systems where fast response
is critical.

The use of Al tools like ChatGPT and Copilot has revolutionized the teaching and learning
of embedded microprocessor systems. By providing real-time support, personalized guidance, and
efficient coding solutions, these tools equip students with the skills and confidence needed to excel
in a rapidly evolving technological landscape. When implemented thoughtfully, Al not only
enhances project outcomes but also prepares students to become innovative.
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JUHAMHNYHA CUMYJIALIUA HA ITPOLECA 3A ITIOJIMPAHE HA
MHUKPOJIEIIIA B CPEJJA HA CAD/CAE CO®TYEP
Banepu bakbpakuen
Texuuvecku YHusepcurer — Codusi, ®unuan Ilnosaus

A DYNAMIC SIMULATION OF THE MICROLENS POLISHING
PROCESS IN CAD/CAE SOFTWARE
Valeri Bakardzhiev
Technical University — Sofia, Plovdiv Branch

Abstract: The optical manufacturing technology goes through several key stages, the last of
which is polishing the optical piece. In order to polish the optical surface and obtain the required
accuracy, it is necessary to have suitable polishing slurry and a polishing tool. Optical tool
construction is not an easy task and it is often associated with a lot of samples and waste of
technological time. To date, simulation methods for the polishing process are being sought. In this
article it will be considered the options for simulation the polishing process when constructing
polishing tools in CAD/CAE software environment.

Keywords: Lenses, Optical tool, CAD/CAE, Dynamic simulation

1. BBBEJEHMUE

[Honupanero e HOCICTHUAT - ———
[ — R}
TEXHOJIOTMYEH MHpOLEC B TEXHOJNOTHATA 34 NAg
v . Y
06paboTka Ha ONTHYHH JeTaIm. Fwy
=
TeXHOTOTUYHMAT MpoleC Ha IONHPaHe ) — -

OTHEMa JI0CTa BPEME U 'O MPaBU KIIIOYOB 32 . i .

n3cnenBaHusi B Ta3u obmact. OT jgocta > S ETETRT
T ¥ E KX

TOMUHHU C€ THPCAT PA3IUYHH TEXHOIOTUIHH A [ TR 0 ——

pelIeHus] 3a YCKOPSABAHETO HA MpoIEeca |
MOBHUILIABAHETO HA NPOM3BOAMTEIHOCTTa Ha
ONTHUYHOTO MPOMU3BOACTBO KaTo wsio. [lpu SRR | J
HEro Cce€ OCBINECTBIBA MEXaHHUUYEH KOHTAKT
MEX/Iy JeTailjia U MOJUPAIHsI HHCTPYMEHT.
[Momupammsar uacTpyment (Karow, 2004;
Brown & Cook, 1984) e mokpur c |
omnpeieNicHa noJparnia MOJUI0KKA, _
u3paboTeHa OT CHAEIHHTE ChEIUHEHUS: ; :
dunrosy, Tepmommactuunu, momuveprn u - ‘Purypa 1. Ionupama Mamusa tan PM-3GN2.
JIPYTH. KapGokcuiaure rpymnu Ha

MOJIMpallaTa MOUI0KKA B3aMMOJEHCTBAT C TMOBBPXHOCTTA HA IOJMPAHMS JETAla M CE OTHEMA
cThKIIcHa Maca. [ToupaHeTo € CBBhP3aHo C MPEIU3EH 0100 Ha MOJIHpAINa ITOAI0XKa U ITOIHpaIia
cycriensusi. [Ipy MOMMpPaHETO Ce ThPCH MaKCHMAJHA YHCTOTA M TOYHOCT Ha MMOBBbPXHUHATA Ha
orntuyHus jaetain. C moaxoasny mogbOp Ha MONMpAaIa MOJUIOKKA U CYCICH3HMsS MOXE Ja Ce
MOCTHIHE MBPBOTO, HO TOYHOCTTA HA MOBHPXHUHATA 3aBUCH U OT MPAaBUIIHATA HACTPOIKAa Ha
nojmpariata Mamusa. [lonupaiiara maivHa, mokasaHa Ha ¢urypa 1, pasmonara ¢ 3 moaupaniu
IJIaBH, HA BCSKA OT KOUTO C€ MOHTHPA M0 €IUH ONTHYEH JETAII.

AV
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2. METOJU HA U3CJIEABAHE

MerogpT Ha W3CIE€OBaHE € IMHAMUYHA
CHMyJalys Ha Brbjla Ha OTKJIOHCHHWE Ha ONTHIHMSA
JeTaill  crpsAMO  TOJMpalus HMHCTpyMeHT. Upes
CUMYyJIALIMATA 1€ CE ONPEIeNN AU MTPEABAPUTEITHO
W3YUCIICHHUAT BIBI IOKPUBA M3ILUIO IOJUPAHUS
nmetain. Ypes Tasu MeToAuKa Imie ObJe BB3MONKHO
KOHCTPYKTOPUTE Ha ONTHYHU HWHCTPYMEHTH Ja
CHUMyJIpaT HSKOM IapaMeTpH, 3a jJa ce u30erHar
KOpPEKIIMM Ha MHCTPYMEHTHTE B OBJEIIE, KOETO IIe
CIECTH BpeMEe M NPOM3BOJICTBEHH pazxoau. Ha
¢urypa 2 e nmoxasana enHa paboTHa IJ1aBa Ha MallInHA
3a MoJMpaHe. 3a U3UNCIIIBaHE Ha BI'bja HA OCLUIAINS
0L C€ M3I0JI3BA CIICAHUS U3PaA3:

. d
sina = — 1
P 1)
KBIETO:
d — qMamMeThphT Ha MOJIUPAIUS HHCTPYMEHT;
R — pamuychT Ha monMpaHaTa Jelia.

3. OBPABOTKA HA OIIUTHUTE
PE3YJITATH

®durypa 2. Cxema Ha paboTHa IV1aBa Ha
Malll{Ha 3a IOJIUpaHe.

Berre u3BbpiieHa auHamuuHa cumynaims (Younis, 2022; Jlrobomupos et al., 2024) ua
onTu4eH getaiin cbe codpryep AutoDesk Inventor (Autodesk, 2024). 3a quHAMHUYHATA CUMYJIAIHS
Oellie U3MOJI3BaH ONTHYCH JACTAMI OT MPOU3BOACTBOTO Ha ,,Mukpo Bio Enmockonu Ontuk* AJl cbe

CJIEIHUTE TTapaMeTpH:

e  nuaMeThp Ha omrtuuHMs aertaitt: d=0,0055m;
e panuyc Ha onrtnyHMs netain: R=0,001122m;

e  1uameThp Ha moyupamus HHcTpyMeHT: di=0,006m;

e  P3YKCIIEH BI'bJ Ha ocupianus: o=15.66°.

Cumynanusra MpeMHuHa Ppe3 HIKOJIKO OCHOBHH CTHITKU:

1. beme cp3maneH 3 /1 Mmoxen, mokazaH Ha purypa 3, KOWTO ce ChCTOH OT ITOJTUpAIIa TaBa
C JIBa MIMHAHAETA U KOPIYC, KaKTO M MPYXXHHA 3a Ch3aBaHE HA TOCTOSHHA CHIIA TIPU
monpaHe. MexaHH3MBT ce ChCTOH OT 4 CTETIEHH Ha CBOOOIa.

.......... OnTuyeH getann
WHcTpymeHT

[LoneH wnuxgen

®urypa 3. Mozen 3a TUHAMHYHA CUMYJIALIHSL.
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2. B Dynamic Simulation Ha Invertor ce 3amaBa LEHTBPHT Ha TEXKECTTa, KAKTO M
IBIKEHHETO Ha MeXaHW3Ma. J[BI)KeHHeTO, II0Ka3aHo Ha ¢urypa 4, ce 3aaBa CIpsMO
KOpIyca U ropHus mmuHzaen. [Ipu nonmpamara MammnHa BCEKH MIMUHIEN CE€ BBPTHU C
MIPOM3BOJIHA BIJIOBA CKOPOCT, MMPHJaBaHa Ype3 PEMbUHA MPEIABKa OT CTBIIKOB MOTOP.
Ocnunanusara ce peanu3upa IO HIKONKO pa3NudHN HauWHA — WM Ype3 BHHTOBA
IpeJaBKa, WiIK 4pe3 peaykrop. Mammuute ot cepuara PM 1-4 u PM-3GN2 usnon3sat
0e3x1abMHEH PeAyKTOp ChC CEPBOMOTOP ¢ 0OpaTHA BPb3Ka. bI'bIbT Ha OCHUIAIMA CE
3a7aBa oT -45° 1o 0°. 3a U3BBPLIBAHETO HA AMHAMUYHA CUMYJIalus Oelle U3YHCIeHO, Ye
BI'BIBT HAa OCLIJIALMS CIIPSIMO M3XOJHHUTE AaHHU € a=15.66°.

Revolution:2 (Maca1, Paso:1)

General dof 1 (R}

| &4 g
Posthon:

-

£ computed

Stffness:

0,000 N v

0,000 Nrm

®@urypa 4. CuMmynaiys Ha bI'bjla Ha OCIIIays mpu 15,66°.

®urypa 5. 3a1aBaHe Ha bI'bjla Ha OCLIMJIALINS.
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4.

Crnen xaTo € 3amaJeH BI'BIBT HA OCIIUIAIMA, MOXE Ja C€ BHOM Upe3 IUiehpa Ha
CHUMYJaLMATA ABIKCHAETO HA ONITUYHUS JAETAMII COpsSMO TTONHPALIIs HHCTpyMeHT. Ha
¢urypa 5 e moxazaH pe3yATaThT OT U3BBPIICHOTO IBIKCHHUE.

C Inventor Morar fa ce BUAAT YCKOPEHHATA U CKOPOCTUTE Ha BCAKO €IHO 3BEHO, HO B
HaIMs CcIydail He € HeoOXOAMMO, 3aII0TO OOEKT Ha M3CIICIBaHE € CaMO BI'BIbT Ha
OCIHIIAIHSI.

3AKJIIOYEHHUE

Or HalpaBCHOTO U3CJICABAHEC MOraT Aa C€ HAIlpaBiAT CJICAHUTC U3BOAU:

[Mpunoxxenata meronuka 3a auHampuHa cumynamuss B CAD cpema moxasBa ¢
JOCTaThYHA TOYHOCT IBHMXKCHHETO HA IOJIHMPAIIMS WHCTPYMEHT, KOETO BOIH [0
NpeABUANMH pe3ydTaTH B TIpomeca Ha npoektupane. llle Obae wnzbersato
IIPOU3BOJICTBOTO HA HYJICBH CEPHH 3@ ONTUMM3ALMS Ha MOJIUPALINS HHCTPYMEHT.

Upe3 nuHaMUYHATA CHMYJAILUS MOKE /1a CE OMPENEN KaKTO BI'bIBT Ha OCLIJIANNA,
Taka ¥ Ha4aJIHUAT BI'BJI, OT KOIMTO /1a 3aro4yBa camara ocuwianys. Toa ce Hajara, 3a aa
ce MoJo0pH NOIMPAHETO B ONTHIHMUS LEHTHP Ha TOJUPAHUS ACTANII.

W3pbpumieHaTa JAMHAMMYHA CHMYyJalKMs HE MOXKE HambIHO Ja CHMYyJHpa
(U3MKOXUMHYHUTE NIPOLIECH Ha TIOJIUPaHE, 3alI0TO T€ 3aBUCST OT BHA HA MOJNUpallaTa
HOAJTOXKKAa M mHonupamara cycneHsus. CodTyepbT cuUMyiMpa caMO MEXaHHYHOTO
JIBIDKEHHE HAa MHCTPYMEHTA CIIPSIMO MOJIUPAHUS IeTalI.

[Ipu cumynanusaTa He ce OTUUTAT BIIIOBUTE CKOPOCTH Ha MHCTPYMEHTA M ONTUYHHUAT
JIeTalii, KaKTO W CUjaTa Ha HaTHCK. CaMHTe CKOPOCTH 3aBHCAT OT THIIA Ha MTOJIHMpPAIIaTa
MIOJIJIOXKA M OT THIIA Ha U3IOI3BAHOTO ONTHYHO CTHKIIO.

Upe3 mpeanokeHaTa METOIUKA MOXE Jla €€ KOpPHUTHpa MOJUPAIIUSAT HHCTPYMEHT
W3YMCIICH MO KJIACHYeCKaTa METOJWKa, M3JI0KEHa B HaydHaTa JUTepaTypa. Tosa
HEM3MEHHO IIIe I0BEIE JI0 1T0100psABaHe Ha KaueCTBOTO HA MHCTPYMEHTHTE, N3MO0I3BAHU
TP TTOJIMPAHETO HA ONTHYHH JETAMIIH.
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HN3CJIEABAHE BJIMAHUETO HA OCHOBHUTE ITAPAMETPH 3A
IOJINPAHE HA OIITUYHHU JETAWJIA BHPXY BPEMETO 3A
HOJUPAHE
Banepu bakbpaxues
Texuuuecku YauBepcurer — Copusa @unuan [lnosaus

RESEARCH INTO THE IMPACT OF THE BASIC POLISHING
PARAMETERS OF OPTICAL PARTS ON POLISHING TIME
Valeri Bakardzhiev
Technical University — Sofia, Plovdiv Branch

Abstract: Polishing optical materials is an essential technological process for the optical
manufacturing. It is achieved light transmittance and accuracy when polishing the optical surface.
The process is mainly performed by a machine, but it takes a long time, thus affecting the efficiency
of the whole optical manufacturing. While polishing, the operator adjusts the angular velocity of the
polishing tool, the angular velocity of the workpiece and the force of the workpiece on the polishing
tool. The aim of the paper is to research whether the polishing stages are affected by the angular
velocity of the polishing tool, the angular velocity of the workpiece and the force.

Keywords: Lens, Optical parts, Polishing tool

1. BBBEJAEHHUE

Cnen ¢uHOTO uungoBane
TOBBPXHOCTUTE HA OINTUYHHUTE }IeTaf/'IJ'II/I BCEC
oIlle HSIMAaT HeoOXoauMara riaakoct. I1o Tsax
0OCTaBaT MUKPOHEPABHOCTH OT MOPSIbKa Ha 2
o 3 mukpomerpa. [IpemuHaBamara mpe3 TIX
CBETIIMHA Ce pa3ceiiBa U 3aTOBa € HeOOX0IrMa
[o-HATaThITHA 00paboTKa JI0 MOJTydyaBaHE Ha
II'bJIHA Tpo3padHocT. ToBa ce mocrura ypes
[oJiupaHe Ha JeTaiijla upe3 OIpeaeseH’
nojpaniu IOAJIOXKKH u moaxoasiia
cycnensus (Brown & Cook, 1984).

ITonupammara mammuHa pasmojara c

HSKOJIKO Tojmparniyd riaBd — oT 1 g0 6, Ha
BCJIKa OT KOUTO C€ MOHTHUPA IO €ANH ONTHYCH
netaiy.  MammHata HMMa  OCHWJIMPAIIO
JIBIOKCHUE Ha TOPHHS IINHHJCI B JHalla30HA
+45° ¥ mo TO3M HAauMH ce O00XxoXma
chepryHaTta TMOBBPXHWHA HA  JeTaiima. .
lonemuHaTta Ha BI'bJIa CE 3aJ1aBa B 3aBUCAMOCT
OT paJuyCHUTE Ha MOJUpaIiara Jiema. [ opHusiT
IIMAHAET WMa BIJIOBa CKOPOCT, KOSTO ce
perymupa B amamaszon 0-300 rpm. (Karow,
2024)

Upes moaxoIsII HANEN ce MOHTHPa 00pabOTBAaHUAT AT U TOI My IIpHAaBa ChOTBETHATA
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brJIoBa ckopocT. [Ipe3 octa Ha TOpHUS MNUHACH ce MPUAaBa MOCTOSHEH HATHCK, KOUTO CHIIO CE
perymupa or 0 go 0,5kg, 3a ma MoXe 1a ce OCHIypM KOHTaKT MEXAY HOJIHMPaHHs IETall |
TIOJIMPOBHUKA. Ha JOJHUA MIMHHACIT C€ MOHTHpA IMOJHUpAIIUAT HWHCTPYMCHT C IIOAXOOAINA
moJirpaia noutokka. [IIMMaAeTsT ce BEPTH € peryiupyeMa briioBa CKOpocT B Auanas3oH ot 50 1o
2500rpm.

2. METOJIU HA U3CJIEJIBAHE

MeroabT Ha H3CIEABaHE CE OCHOBaBa Ha EKCIEPHMEHT, HM3BBpUIIEH B ,,Mukpo Bio
Ennockormn Ontux™ AJl, KOHTO BKJIIOYBA MOJIMpAaHE HA Cepusl BAIBOHATH ONTHUYHH JAETalIn OT
ontryHo crbkio i N-BaF52, ¢ paguyc 11,22mM. JlnamerspsT Ha 3arotoBkata € 4mMm. JleTailnbt
€ TpymnoB Ha 3 pena: Ha WBPBH peq — 3 Oposi, Ha BTopHu pex — 9 Opost u Ha Tpetu pex — 12 Opos.
JuamerspbT Ha Oioka e 21,26MM. [leraiinuTe ca TBBpIO OMOKHpaHH KBM HoOcemla KoH3oida. [lpu
TIOJIAPAHETO € M3MoJ3Bana mosmpania cycremsus tun CERI 3000 G (Pieplow & Brandt GmbH,
2024) na Ga3aTa Ha IepHeB OKCHII, a 3a MOJIOKKA 3a MOJNMUpaHe ¢ u3nonssano ¢oimo tim GR35 ¢
ne6ennHa 0,8 1MM. M3BBpIIBa ce MpoMsiHa Ha BrIIOBaTa CKOPOCT Ha HHCTPYMEHTa M 00paboTBaHHTE
JEeTalIy U ce 3aCH4a BPEMETO 3a IoJMpaHe. [ pynoBara KOH30J1a c€ MOHTHPA Ha JOJHUS IIITHHICIT
Ha MalikHaTa, a IM[OJUPOBHHUKLT C IOJUpaliaTta IMOJJIOXKKAa Ha TOpHHUA MINHUHACI. IIpeS
ITHEeBMaHUKaTa Ce€ TMPOMEHS HAaTHCKbT MEXAY IIOJIMPOBHUKA M 0OpabOTBaHMTE JeTailsiu.
KayecTBEHHUST KOHTPOJ Ha BCEKU ONTHYCH JICTAIII CE M3BBPINBA HA HHTEPPEPOMETHP.

3. OBPABOTKA HA OIIMTHUTE PE3YJITATHU

Upes cratucTuuecka 00paboTKa Ha MOJIelia e Ce ONPEACIIH KO OT U30pOCHUTE MapaMeTpu
— BIJIOBAaTa CKOPOCT Ha JOJNHUS IIIHHILI, BIIIOBaTa CKOPOCT Ha TOPHUS IIHHICH WIH HATHCKBT
BBPXY MOJMPAHUS ACTAI B HAl-TOJIIMA CTEIICH M€ ChKPATH BPEMETO 3a MOJIUpPaHE.
MHOKECTBEHHSAT perpecroneH Moien uma ciennus suj (Yunesa & bomnakos, 2015):

Y =B+ BiXy + BoXo + B3X3 + € 2
KBJIETO:
e Y —3aBHcHMaTa NIPOMEHIINBA;
e X — (hakropHaTa MPOMEHIINBA;
e [}, — mapaMeTpuTe Ha MOJIela;
®  £— CTOXacTHYHATa 4acT Ha MOZeJa.

PerpecnoHHOTO ypaBHEHME LIE UMA BUJA!
Y' = by + b Xy + by X, + by X, ©)
3a OIICHKAa Ha MapaMeTpUTE CC Mpujlara MHOXCCTBCH JIMHECH PETrPECUOHEH MOJCIIL. 3a tasu
eI CC CbCTAaBA CUCTEMaA OT HOPMAJIHU YPABHCHUS, IOJTYUCHH OT NOCJICAOBATCIIHO ,I[I/I(i)epeHLII/IpaHe
Ha oCTarTb4yHaTa q)yHKHI/ISI CIIPAMO BCCKHU OT MMAPAMETPUTC HA MOJICJIA.
SY =nby+ b, EX; + b,EX, + by £X,
SYXy = boZXy + by ZXZ + b, ZX, X, + by EX, X,
SYX, = boZX, + b ZX, X, + by EX2 + by EX, X5
SYXs = boZXs + b EX, X5 + by ZX3 X, + by EXZ
Bsxa HalpaB€HU IOpeaulia OT CEKCIICPUMCEHTH, MPCJACTABCHU B Ta6nnua l, Ipu KOUTO CC
HN3MCHAXAa OCHOBHUTEC IMapaMCTPHU Ha NOJIUPAHE.

(4)

Ta6auna 1. U3xoaHu naHHu.

Ne  Bpewme 3a ‘brinosa ‘brnosa Cuna Ha O1rieHeHn CTOMHOCTH Ha MOZ€eNIa
MOJIUpaHe,  CKOPOCT CKOPOCT HATHCK,
S JI, rad/s T, rad/s N
i Y X; X, X3 Y’ Y'r2 Y'~3
1 600 41.89 31.42 4.9 661.84 438032.00 289907042.25
2 720 52.36 29.32 4.41 831.58 691526.30 575059853.56
3 1200 62.83 26.18 2.94 1115.46 1244242.01 1387897177.82
4 1500 73.3 23.04 2.45 1394.16 1943685.66 2709811285.18
5 1680 83.78 18.85 1.96 1782.83 3178477.10 5666679227.52
6 2160 94.25 15.71 1.47 2061.53 4249921.23 8761355859.58
7 2520 104.72 12.57 0.98 2340.24 5476718.65 12816830679.10
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8 3060 115.19 8.38 0.49 2728.96 7447204.31 20323097603.80
9 2880 125.66 5.24 0.98 3002.49 9014957.53 27067336863.81
10 1920 136.14 12.57 1.47 2179.00 4748026.95 10345935423.82
11 1320 146.61 18.85 1.96 1465.56 2147879.21 3147855457.83
12 720 157.08 23.04 2.45 971.11 943052.77 915807069.77
13 480 167.55 26.18 2.94 586.67 344176.90 201916858.89
14 300 178.02 29.32 441 197.05 38829.78 7651515.46
15 180 188.5 31.42 4.9 -78.48 6158.53 -483298.63
Tao6auna 2. Perpecuonen anamm3 B8 MSExcel (Microsoft Inc).
Regression Statistics
Multiple R 0.981440909
R Square 0.963226257
Adjusted R Square 0.953197055
Standard Error 202.6889807
Observations 15
ANOVA
df SS MS F Significance F
Regression 3 11837048.95 3945682.98 96.04215838 3.5873E-08
Residual 11 451911.0518 41082.8229
Total 14 12288960
Coefficient Standard Error  t Stat P-value Lower 95%  Upper 95%
Intercept 4191.20 222.94 18.80 1.03728E-09 3700.51 4681.90
X1 -5.05 1.16 -4.35 0.001150672 -7.60 -2.50
X, -104.77 19.30 -5.43 0.000207266 -147.25 -62.30
X3 -5.28 110.73 -0.96 0.962853998 -248.99 238.44

MozacIa ca:

KoeduienTure Ha perpeCHOHHOTO YPaBHEHUE B OLIEHEHHS MOJIET Ca:

bo=4191.2 b;=-5.05 b,=-104.77 b3=-5.28 (5)

3a BepuduIMpane Ha MOZIENA ce Hajlara Jia ce aHaJIM3UpaT HHTEPBAIHUTE OLICHKH Ha MO/IeNa
npu BeposTHOCT 95%. ChriiacHO pe3ysTaTuTe, MOJTyYeHH B Tabmuua 2, MHTEPBAJHNATE OLEHKN Ha

3700.51 < B, < 4681.9 (6)
~7.6 <B; <—25 ©)
—147.25 < B, < —62.3 (8)
—248.99 < B; < 238.44 9)

4. 3AKJ/IIOYEHUE
OT HanpaBeHOTO U3CIEBaHE MOTaT Jja C€ HAIPABAT CICAHUTE U3BOIM:

Or croiinoctTa Ha Multiple R win Thil-HapedeHHAT ,,KOpeNalMOHEH KOS(PHUIHMEHT Ha
[MupchH, MOXke Ja ce Ompelend Bpb3KaTa Mexay (GakTopuTe U 3aBUCHMATA
npomennuBa. CroitHoctTa e 0,98 u cienoBarenHo Bpb3kaTa Mexay (akropure u
3aBUCHMATa IPOMEHJIMBA € MHOTO CHITHA.

CroitoctTa Ha R Square win koeHIMeHThT Ha IeTEPMUHALIMS Ha MOJIesIa TI0Ka3Ba, ue
96% ot cToifHOCTHTE Ha JBETE BIIIOBH CKOPOCTH M HATOBAPBAHETO TPSIKO BIHSAT BBPXY
BPEMETO 3a MOJIUpaHe.

Significance F emnupuuHaTa XapaKTepHCTHKAa Ha KpPUTEPUs C€ ONpeAeNs aju
HpPELI0KEHHUAT MOJIE € ajJeKBaTeH. B cioydas e MHOro Manko uucio —3,58.108, koero e
MHOTO 1Mo-Manko oT 0=0,05, T.e. ChOTBETHHUSIT MapaMeThp OTXBBPJISA HyJICBATa XUIIOTE3a
U PErPECHOHHUAT aHAJN3 € aICKBATCH.

Or croitHocTTa B moneto P-value ce ompenens, ye CTATUCTHYSCKH 3HAYMMH Ca
koedumuenture b0, bl u b2, 3amoto P-value < o, OTXBBpIIS ce HyNIeBaTa XUIOTE3a U
KOepUIUEHTHT € crathcThudecku 3HaduMm. Ilpu P-value > o ce npumema HymeBara
XWIIOTE3a U CHOTBETHHUST KOS(PUIMEHT € CTaTHCTHYeCKH He3HaunMm. OT Tabmmma 2 ce
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BHJK/IA, Y€ CTATHCTHYECKH HE3HAYMM e camo koehunueHTsT b3. Moske ma ce HampaBu
3aKIIIOYCHHE, Y€ caMO CHJlaTa Ha HATHUCK HIMa 3HA4MM e(eKT BBPXY BPEMETO 3a
moyrpaHe. ‘brioBata CKOpOCT Ha JONHUS MIIHHJECI M BIIOBAaTa CKOPOCT Ha TOPHUS
IIMTAHAET 0KA3BaT IPSAKO BIUSHIE BBPXY BPEMETO 32 TOJIHUPaHE.

e Ha 0a3ara Ha M3IOXXEHOTO B JOKIAaga MOXKE J1a Ce TBBPAM, Y€ C MOBHIIABAHETO HA
BIJIOBATA CKOPOCT Ha LIIMHMHJEIUTE Ha NOJIMpaliaTa MalllHa I1e ce HaMaldu JpacTUYHO
BPEMETO 3a MOJIUpaHE.

e  PesynraTurte OT aHANM3a IMOKA3BaT BICOK MPOIICHT Ha IETEPMUHALINS U CTATUCTHIECKA
aJIcKBaTHOCT, HO BBIIPEKH TOBa MOJETBT MOXE Ha OblIe momoOpeH. Moxe ma ce
U3BBPIIH MOJOOPsBaHE HA MOJICNA, Ype3 TPEIM3UpaHe Ha HeroBara Crieiiu@uKanys, T.c.
Jla ce HaIpaBH U300pP Ha OMPECIAIIN TPOMEHIIUBY.

BJIATOJAPHOCTMU: M3cneapaneTo ¢ MoAKpencHo ot ¢pupMma ,,Mukpo Bro Exmockomu
Ontuk* A/Jl.
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KEY ASPECTS OF FUNCTIONAL SAFETY, DIGITAL TWINS, AND
VERIFICATION & VALIDATION CRITERIA IN AUTOMOTIVE AND
INDUSTRIAL SYSTEMS: A LITERATURE OVERVIEW
Nikola Mitov
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Abstract: Functional safety and digital twins are two critical concepts in modern industrial
and automotive systems. Functional safety ensures that systems operate safely, even in the presence
of faults, while digital twins provide real-time digital representations of physical systems, offering
significant benefits in monitoring, analysis, and optimization. This literature overview examines key
research, standards, and applications related to functional safety, digital twins, and the role of
verification and validation (V&V) criteria, highlighting their contribution to enhancing safety and
efficiency in both automotive and industrial systems. However, the paper also identifies a significant
gap: there is no clear definition of criteria for the application of digital twins in V&V activities in
accordance with functional safety standards.

Keywords: functional safety, digital twins, verification, 1SO 26262, IEC 61508

1. INTRODUCTION

In modern industries and automotive systems, safety and operational efficiency are
paramount concerns for system designers and engineers. Increasing complexity in industrial
processes and the growing reliance on automation and autonomous vehicles have introduced new
safety challenges. Functional safety, a well-established concept, ensures that systems continue to
operate safely, even in the presence of failures or malfunctions. Meanwhile, digital twins—uvirtual
representations of physical systems—have become prominent in industrial and automotive settings,
providing real-time monitoring and predictive capabilities that enhance system performance and
prevent failures. This literature overview provides an in-depth review of both functional safety and
digital twin technologies, along with their verification and validation (V&V) criteria, emphasizing
their complementary nature in automotive and industrial systems. A critical gap is also identified:
the lack of clear criteria for integrating digital twins into functional safety-related V&V activities.

2. FUNCTIONAL SAFETY: STANDARDS AND APPLICATIONS IN
AUTOMOTIVE AND INDUSTRIAL SYSTEMS

Functional safety is crucial in both automotive and industrial systems to ensure the safe
operation of equipment, machinery, and vehicles. This section examines the role of functional safety
standards in both industries.

Functional safety refers to the portion of overall system safety that depends on the correct
functioning of the system in the presence of faults (IEC, 2010). Functional safety ensures that
systems, whether in an industrial or automotive context, operate safely even when unforeseen faults
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occur. Leveson (2012) highlights the importance of functional safety in preventing catastrophic
failures in critical systems such as industrial machinery and automotive vehicles.

I1SO 26262 and IEC 61508: Key Functional Safety Standards

In the automotive sector, ISO 26262 provides a comprehensive standard for the functional
safety of electrical and electronic (E/E) systems in road vehicles (1SO, 2018). It outlines specific
processes for hazard and risk analysis, safety goal definition, and verification and validation (V&V),
and introduces Automotive Safety Integrity Levels (ASILs) to assess risk. In industrial systems, the
IEC 61508 standard applies across a variety of industries, from manufacturing to energy, offering a
framework for designing, implementing, and validating safety-critical systems (Jardine et al., 2006;
Goble & Cheddie, 2005).

Safety Integrity Levels (SILs) and ASILs

The concepts of Safety Integrity Levels (SILs) and Automotive Safety Integrity Levels
(ASILs) are used in different industries to assess the reliability of safety-critical systems. SILs, used
in industrial contexts, measure the risk-reduction capability of safety systems, with SIL 4 being the
highest level of risk reduction and SIL 1 the lowest (IEC, 2010). ASILs follow a similar framework
in automotive systems, ranging from ASIL A (lowest) to ASIL D (highest), and determine the risk
mitigation requirements based on the potential severity of harm, frequency of exposure, and
controllability, which are the three pillars of the Hazard and Risk Analysis (Beckers et al., 2017).

Lifecycle Safety Management in Automotive and Industrial Systems

Both automotive and industrial systems rely on lifecycle safety management processes that
incorporate hazard analysis, risk assessments, and the integration of redundancy in system design
(1SO, 2018). The automotive safety lifecycle, guided by 1SO 26262, includes hazard analysis and
risk assessment (HARA) to identify and mitigate potential risks in E/E systems (Tang & Di Natale,
2020). Similarly, industrial systems guided by IEC 61508 employ hazard and operability (HAZOP)
studies to identify safety risks during the design and operation of machinery (Goble & Cheddie,
2005).

3. DIGITAL TWINS IN AUTOMOTIVE AND INDUSTRIAL SYSTEMS

The integration of digital twin technology into both automotive and industrial systems has
transformed how these industries manage operations, maintenance, and product lifecycle
management (PLM). Digital twins offer real-time monitoring, predictive insights, and simulation
capabilities that are invaluable for both sectors. (Qi & Tao, 2018)

A digital twin is a digital replica of a physical system that is continuously updated with real-
time data from sensors to reflect its current state and behaviour. Digital twins are widely used in
automotive manufacturing, allowing for real-time analysis of vehicle performance, predictive
maintenance, and optimization of manufacturing processes (Uhlemann et al., 2017). In industrial
systems, digital twins are applied in production lines and energy systems to monitor equipment
health, optimize system performance, and predict failures before they occur (Boschert & Rosen,
2016; Tao et al., 2019).

In automotive systems, digital twins enable manufacturers to simulate and test vehicle
performance under various conditions, reducing the need for physical prototypes (Tao et al., 2018).
For example, digital twins are used in the development of autonomous vehicles, where virtual testing
environments simulate real-world driving scenarios to test safety functions without exposing the
vehicle to dangerous conditions (Fuller et al., 2020). By using digital twins, automotive
manufacturers can also perform predictive maintenance, optimizing vehicle uptime and reducing the
risk of unexpected breakdowns (Uhlemann et al., 2017).

In industrial systems, digital twins play a critical role in optimizing production processes and
improving equipment reliability (Tao et al., 2019). In smart factories, digital twins monitor
machinery in real-time to predict when components will fail, enabling maintenance teams to perform
repairs before costly downtime occurs (Boschert & Rosen, 2016). Digital twins are also used to
simulate industrial operations, allowing for better planning and optimization of resources (Jones et
al., 2020).
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4. VERIFICATION AND VALIDATION (V&V) IN AUTOMOTIVE AND
INDUSTRIAL SYSTEMS

Verification and validation (V&V) are critical to ensuring that automotive and industrial
systems meet safety and performance requirements. Both industries apply V&V processes to test
and validate the functionality and safety of systems throughout the product lifecycle.

In automotive systems, I1SO 26262 specifies V&V activities throughout the safety lifecycle,
including model-based testing, hardware-in-the-loop (HIL) simulations, and software-in-the-loop
(SIL) simulations. Verification ensures that systems, such as adaptive cruise control or braking
systems, conform to safety requirements, while validation confirms that these systems function as
intended under real-world driving conditions (Rajabli et al., 2020).

In industrial systems, V&V criteria outlined in IEC 61508 involve verifying that safety
functions, such as emergency shutdown systems or machinery control systems, meet their design
specifications and perform reliably in real-world conditions (Goble & Cheddie, 2005). Additionally,
V&V processes in industrial automation focus on validating the integration of software and
hardware systems, ensuring that safety functions can tolerate faults and continue operating safely
(1SO 2023).

5. OVERVIEW OF VERIFICATION AND VALIDATION CRITERIA

Verification and validation (V&V) criteria are critical in ensuring the reliability of
automotive and industrial systems. However, there is a notable gap when it comes to clear definitions
for the application of digital twins in V&V activities under functional safety standards. This section
provides a literature overview of V&V approaches and their application in both industries, along
with a discussion of the current gap in standards for digital twins.

Verification Criteria in Automotive and Industrial Systems

Verification criteria focus on ensuring that both automotive and industrial systems are

correctly designed and implemented according to their specifications:

e Design Conformance: V&YV ensures that the design of safety-critical systems conforms
to industry standards, such as 1SO 26262 for automotive systems and IEC 61508 for
industrial systems (Myklebust & Stalhane, 2021; Goble & Cheddie, 2005). This includes
reviewing system architecture and ensuring that safety goals are met.

e Hardware and Software Verification: Verification of hardware and software
integration is critical in both sectors. For instance, in automotive systems, model-based
verification is used to ensure that embedded software interacts correctly with hardware
components like sensors and actuators (Conrad, 2012).

e Fault Tolerance Verification: Both automotive and industrial systems require
verification that fault-tolerance mechanisms, such as redundant ECUs in vehicles or
backup systems in industrial plants, are functioning as intended (Rajabli et al., 2020,
Goble & Cheddie, 2005).

Validation Criteria in Automotive and Industrial Systems

Validation criteria focus on confirming that the system performs reliably in real-world

conditions:

e Functional Testing: Functional testing involves subjecting systems to real-world
scenarios to confirm that they behave as expected under normal and fault conditions. For
automotive systems, this includes testing features like lane-keeping assist and
emergency braking systems (Rajabli et al., 2020). In industrial systems, functional
testing ensures that safety mechanisms like emergency stop functions perform reliably
(Tacchini, 2023).

e Simulation and Field Testing: In both industries, digital twins help validation by
simulating real-world conditions and comparing those simulations to actual performance
(Uhlemann et al., 2017). This process is crucial for autonomous vehicles, where digital
twins simulate driving scenarios, and for industrial machinery, where operational
simulations test the behavior of complex systems (Tao et al., 2019).
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The Lack of Clear Criteria for Applying Digital Twins in V&V Under Functional Safety
Standards

Despite the significant potential of digital twins to enhance V&YV processes, there is currently
no clear or widely accepted set of criteria for their application within functional safety frameworks
like 1ISO 26262 or IEC 61508. According to Tao, F., Zhang, H., Liu, A., & Nee, A. Y. C. (Tao et al,
2019), while digital twins are recognized as powerful tools for testing and simulation, their use in
formal safety assessments, particularly under functional safety standards, remains underdeveloped.
Fuller, A, Fan, Z., Day, C., & Barlow, C. (Fuller et al., 2020) note that although digital twins offer
predictive capabilities and can simulate hazardous scenarios, there is no standardized approach for
validating the alignment of digital twin simulations with real-world safety requirements in regulated
environments. This gap in standardization represents a significant challenge for industries looking
to integrate digital twin technologies more formally into their safety verification and validation
processes. As highlighted by Uhlemann, T. H.-J., Lehmann, C., & Steinhilper, R. (Uhlemann et al.,
2017), while digital twins are widely used for system performance optimization, their use in the
formal verification and validation of safety functions needs further development, particularly when
it comes to compliance with stringent functional safety regulations.

The combination of functional safety principles with digital twin technology should presents

a powerful synergy in both automotive and industrial systems. Digital twins provide real-time
feedback, predictive capabilities, and testing environments that can complement functional safety
requirements. However, the integration of digital twins into functional safety frameworks lacks the
definition of clear criteria for acceptance under the deterministic approach expected from functional
safety standards, leaving a gap in their widespread adoption for V&V activities.

e Real-Time Monitoring for Enhanced Safety: Digital twins continuously monitor the
performance of systems, providing real-time feedback that enhances functional safety
measures in both automotive and industrial contexts. This dynamic monitoring enables
systems to respond to potential faults or failures more quickly (Tao et al., 2019).

e Predictive Maintenance and Proactive Safety Management: Digital twins enable
predictive maintenance by continuously monitoring the condition of vehicle components
or industrial machinery. In automotive systems, this reduces the risk of sudden
breakdowns by predicting when critical components such as the battery or braking
system might fail (Uhlemann et al., 2017). In industrial systems, predictive maintenance
minimizes downtime by addressing maintenance needs before failures occur (Boschert
& Rosen, 2016).

e Virtual Testing of Safety Functions: Both automotive and industrial systems benefit
from virtual testing through digital twins. This allows for testing safety-critical functions
in simulated environments, reducing the time and cost associated with physical testing
and accelerating the development process (Fuller et al., 2020; Goble & Cheddie, 2005).
However, the absence of well-defined standards for applying these tests in V&V under
functional safety regulations remains a barrier to broader adoption.

6. CONCLUSION

The literature on functional safety, digital twins, and verification and validation (V&V) in
automotive and industrial systems underscores the critical role these technologies play in ensuring
safety and reliability. In the automotive sector, functional safety ensures that vehicles operate safely
under fault conditions, while digital twins provide real-time insights and predictive capabilities that
enhance vehicle performance and prevent failures. Similarly, in industrial systems, functional safety
frameworks, such as IEC 61508, ensure that machinery and control systems operate safely, while
digital twins enable predictive maintenance and system optimization. However, a significant gap
exists in the lack of clear criteria for integrating digital twins into V&V processes under functional
safety standards. Addressing this gap will be key to unlocking the full potential of digital twin
technology in safety-critical applications across industries.
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DOES INTERACTIVE LECTURING STREAMLINE
OR COMPLICATE EAP?
A CASE STUDY OF HEALTHCARE STUDENTS
Ivaylo Dagnev
Medical College, Medical University — Plovdiv

Abstract: English for Academic Purposes (EAP) emerged in the 1970s and has since
experienced consistent growth, paralleling the global expansion of markets. For over five decades,
it has been integrated into the academic framework of various disciplines within Bulgarian
universities, although its status has occasionally been unstable compared to other specialized fields.
To enhance motivation for EAP learning, the incorporation of innovative teaching methods is
essential. One such approach is interactive lecturing, which leverages modern technologies and
contemporary methodologies in EAP. While this methodology theoretically aims to optimize the
learning experience, the study reveals specific challenges faced by healthcare students in mastering
EAP. Additionally, the research evaluates student feedback through questionnaires, focusing on
their comprehension and satisfaction regarding the implementation of new language learning
methodologies.

Keywords: interactive lecturing, EAP, healthcare students

1. INTRODUCTION

English for Academic Purposes (EAP) originated in the 1970s and has steadily developed
alongside the worldwide market expansion (Belcher, 2009). For more than fifty years, it has been
integrated into the academic curricula of numerous disciplines at Bulgarian universities, though its
prominence has sometimes fluctuated in relation to other specialized areas. To boost motivation in
EAP instruction, the adoption of innovative pedagogical approaches is crucial. One such approach
has been interactive lecturing, which has emerged as a significant pedagogical approach in higher
education, particularly in medical and health sciences (Richards & Rogers, 2014). Unlike traditional
lectures, characterized by a one-way communication, interactive lecturing emphasizes active
participation from students. The effectiveness of interactive lecturing can be assessed through
various dimensions, including student engagement, learning outcomes, and overall satisfaction
(Anthony 2018:11). Research shows that interactive lectures can significantly improve student
attention and retention of information compared to traditional formats (Afrasiabifar & Asadolah,
2019). White emphasizes that structured engagement during lectures can lead to better achievement
of learning outcomes, challenging the notion that interactivity detracts from learning time (White,
2011).

Considered part of the new paradigm of interactive education, task-based learning (TBL) has
emerged as a pivotal approach in the field of EAP, facilitating the development of language skills
tailored to specific professional and academic contexts. The essence of TBL lies in its focus on
authentic tasks that mirror real-world activities, thereby enhancing the relevance and applicability
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of language learning for students. This approach is particularly beneficial in EAP settings, where
learners are often preparing for specific careers that require specialized language competencies. One
of the foundational aspects of TBL in EAP is the emphasis of the former on needs analysis, which
informs the design of learning materials and tasks that are directly relevant to the students' future
professional environments (Susana & Iswara, 2019).

Moreover, the integration of TBL within ESP curricula has been shown to enhance not only
language proficiency but also soft skills such as critical thinking and problem-solving. Dmitrenko
et al. demonstrate that problem-based ESP learning significantly contributes to the development of
these skills, as students engage in collaborative tasks that require them to articulate their thoughts
and perspectives effectively (Dmitrenko et al., 2020). This aligns with the findings of Liu et al., who
argue that when learner factors, including critical thinking dispositions, are considered in teaching
design, students achieve better learning outcomes (Liu et al., 2022). Thus, TBL not only addresses
linguistic competencies but also prepares students for the collaborative and communicative demands
of the workplace.

There are, though, some obstacles to the implementation of interactive lecturing in the
Bulgarian university settings. First, the number of seminar hours is rather insufficient, as EAP is
part of the curriculum for only two semesters at most universities, constituting 60 hours altogether.
This number of hours hardly facilitates the introduction of new and innovative approaches, as
mastering specialized English requires a lot of special skills which is time-consuming. Second, most
students are unwilling to adapt to the rigors of interactivity, which is fairly demanding and
dissociated from the traditional ways of learning English at secondary schools in Bulgaria.

Aim of research: The study attempts to gauge students’ perceptions and attitudes to
interactive teaching.

2. MATERIALS AND METHODS

Design of the study: The sample size comprises two groups of bachelor students in the
“Rehabilitator” major at the Medical College, Medical University — Plovdiv: 15 students per group.
The study covers a period of two academic years: 2022/2023 and 2023/2024. The experiment was
carried out with each group in the spring semester of the respective year. Both groups did a
Diagnostic test at base and showed levels A2 — B1 in CEFR.

Premise of experiment

The students in each group were divided into subgroups of three students and were given
assignments to prepare as a team. The assignments included preparation and presentation of either
a grammatical unit or specialized vocabulary via texts on types of massage. Two groups had to
present and explain, with the help of interactive means (internet resources, teacher’s help), two
grammatical issues. The first group was given the topic: Present Perfect and Past Simple —
differences, the second group: Prepositions of time and place — at, in, on. The other three groups
were expected to prepare presentations (PowerPoint) of three types of massage: Sports massage, Hot
stone massage and Thai massage. They were also encouraged to use internet sources, videos, and
also to prepare exercises connected with the new, specialized vocabulary.

Assessment of students’ perceptions of the experiment

Two Likert scale five-point questionnaires were devised to assess the students’ attitude to
this interactive lecturing. The five forms of the Likert scale included answers such as: Strongly
agree, Agree, Neither Agree nor Disagree, Disagree, Strongly Disagree. The first one was performed
at base, i.e., before the experimental activity took place, and was dubbed pre-task questionnaire. The
other one was performed after the task-based learning was completed, and was dubbed post-task
questionnaire.

Pre-task questionnaire:

Q1: Do you think students can teach new grammar and vocabulary themselves?

Q2: Do you think only teachers can explain the new grammar and vocabulary?

Q3: Do you think students can better understand new material if they are also involved in
teaching it?

Q4: Do you think using the internet and engaging in tasks related to learning new grammar
and vocabulary is better than simply listening to the teacher’s explanations of new material?
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Post-task questionnaire:

Q5: Do you think the interactive way of learning new material is better than the traditional
lecture delivery?

Q6: Do you think that engaging students in task-based learning facilitates the understanding
of new material?

Q7: Do you think using innovative ways of learning helps students acquire better language
skills independently?

Q8: Do you think interactive learning can be applied to other subjects you study?

For the sake of presentation, the group which studied English during 2022/2023 school year
has been dubbed 1% group, while the one which studied English during 2023/2024 — 2™ group.

3. RESULTS AND DISCUSSION

Table 1. Results from the pre-task guestionnaire.

Strongly Agree Neither Agree Disagree Strongly
Agree nor Disagree Disagree
151 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd
group | group | group | group | group | group | group | group | group | group

Q1 2 1 4 3 4 5 4 5 1 1
Q2 2 3 2 1 2 3 6 3 3 5
Q3 7 5 6 5 2 3 0 1 0 1
Q4 9 9 4 5 0 1 2 0 0 0

As Table 1 suggests, students from both groups were unsure of the possibility of handling
the new material by themselves, but they also disagreed that it should be the task of the teacher only.
That fact shows that to a significant extent, the students are ready for entering into a new role — the
one of more actively involved participants and not mere recipients of information. That idea is
strongly corroborated by their answers to Question 3. Their readiness and motivation to embrace
new techniques in learning a language is further attested by their answers to Question 4.

Table 2. Results from the post-task guestionnaire.

Strongly Agree Neither Agree Disagree Strongly
Agree nor Disagree Disagree
lst 2nd lst 2nd 1st 2nd 1st 2nd 1st 2nd
group | group | group | group | group | group | group | group | group | group

Q5 10 10 3 2 2 2 0 1 0 0
Q6 10 11 5 4 0 0 0 0 0 0
Q7 8 9 3 5 3 1 1 0 0 0
Q8 2 3 2 3 6 8 4 1 1 0

Table 2 presents the results after the activities were done, so by them, we can gauge the
students’ perceptions of the success of the experiment. All three questions, Q5, Q6, Q7, are related
to the experiment itself and the results show a strong feeling of satisfaction with the activities. As
for Question 8, here the students’ answers are somewhat precarious as they were unsure of this new
methodology applicability in other areas of study. The answers to Q8 may have been influenced by
many factors, which lie outside the scope of the present research.

This research aligns with the results of many other studies; it is enough to mention a few
recent ones, such as Melnyk and Mikhnenko (Melnyk & Mikhnenko, 2020), who discuss the
implementation of interactive lecturing workshops that empower faculty members to adopt more
engaging teaching methods; Rajan et al. (Rajan et al., 2023), who demonstrate that interactive
teaching methods, such as the Jigsaw method, are particularly effective in subjects requiring the
integration of diverse materials; Huang et al., who claim that the implementation of interactive
learning methods can effectively utilize available learning resources, thereby enhancing the
educational experience even in larger groups (Huang et al., 2023).
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4. CONCLUSION

In conclusion, the effectiveness of interactive lecturing is well-supported by a growing body
of literature that underscores its benefits in enhancing student engagement, improving learning
outcomes, and increasing overall satisfaction. Albeit small-scale, the results from the current study
show that students are well-motivated to learn in new, more engaging ways than simply listening to
teachers’ explanations and doing drills. Still, this area of research is heavily understudied, so many
possible alleys of investigations are possible. One obvious research niche would be to align the
perception of motivation with the assessment of achievement in terms of improvement in the level
of foreign language acquisition.
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BB3I'JIEJUTE HA ATAHAC UWJIMEB U AJIEKCAHABP TEOAOPOB-
BAJIAH 3A TAJEXUTE B IBE TPAMATHUKU OT KPAS HA XIX BEK
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THE VIEWS OF ATANAS ILIEV AND ALEXANDER TEODOROV-
BALAN ON CATEGORY OF CASE IN TWO GRAMMARS FROM THE
END OF THE 19TH CENTURY
Encho Tilev
University of Plovdiv Paisii Hilendarski

Abstract: The present paper focuses on two Bulgarian language grammars from the end of
the 19™ century — Sintaksis na balgarskiya ezik by Atanas Iliev and Balgarska gramatika za dolnite
klasove na sredni uchilishta by Alexander Teodorov-Balan. The aim is to analyze how the category
of case, which remained quite controversial in Bulgarian linguistics until the middle of the 20"
century, is described. The study proves that the two authors largely followed the linguistic views of
their contemporaries and assumed that there are cases in the modern Bulgarian language. In his later
studies, Alexander Teodorov-Balan revised some of his views — for instance the one on the existence
of casus generalis.

Keywords: Atanas lliev; Alexander Teodorov-Balan; case; grammar; history of linguistics

Makap u 3a0aBUIIM CBOETO pa3BUTHE MOPAJH MaJaHETO T0J] OCMAHCKO poOCTBO, ObIrapuTre
B npeennte Ha OcMaHcKaTa HMIIEpHs YCIIBaT 1a ChbXPAHAT €31Ka CH U J1a To 000raTsT 3HAYUTEIHO,
KaTo B IMPOABIDKEHNE HA TOYTH XIISAONETHE (OT meproa Ha CTapoOBIrapCcKus 10 ChBPEMEHHUS
OBNTapCKy) TOW MPEThPIIBA 3HAYUTETHH TpoMeHN. CBUIETEIICTBO 32 TOBA € HE CaMO MPEXOIbT OT
CHHTETH3bM KBbM aHAIUTH3BM B cepaTa Ha MMEHAaTa, HO W HAJHMYHETO Ha APYTH SBICHUS B
HMMEHHATA W TIarojiHaTa MOPQOIOTHS, KOUTO TO OTIUYABAT CHIIECTBCHO OT OCTAHAIUTE CIIABSIHCKU
e3ury. [lpu ommcaHWeTO Ha €3WKa B TOCICAHHUTE JIBE CTOJCTHS MHOTO HJICH y OBITapCKHUTE
TpaMaTHIU Ca BB3MPHETH 0 Be4Ye YTBBPIACHH 00pa3iu oT 3amaja wiu VM3ToK, HO IMpHIIaraHeTo Ha
ONpe/IesIeHn MOJIENIU 1aBa CBOUTE ILJI0Jj0Be. BHeApsiBaHETO HA MHOTO JIMHIBUCTUYHH UJIEU OILE OT
kpas Ha XVIII Bek 1 o-HaTaThk CTaBa Hali-ueCTO IIOCPEACTBOM KHUTUTE U IPAMATUKUTE, U3AAIEHU
B Pycus n nonecenu no Ownrapckute 3eMu. Taka KHIDKOBHHST OBITapcKu €3WK ce (hopMupa 1moj
BIMSHUE M Ha ITBPKOBHOCIABSHCKHS, W Ha PYCKHS €3WK, a TAXHAa OCHOBA B Hail-paHHUTE
€3WKOBEJICKY TPYZOBE € aHTHYHATA TPhIIKA U PUMCKA JIMHTBUCTUYHA MUCHIL.

OO0eKT Ha HACTOSIIOTO M3CIEBAHE ca JBE I'paMaThUKU OT kpas Ha XIX Bek — ,,CHHTAaKCHCH
Ha Obnrapckus e3ukp’ (1888) Ha Atanac Wnmes u ,,bearapcka rpamaTtrka 3a qoaHATH KitacoBe Ha
cpbman yanmmmia® (1898) Ha Anexcaunbp Teomopos-banan. Lenra e ga ce mpocieasT Bb3TIeIuTe
3a majie)ka Ha [BamMara YYCHH B KOHTeKcTa Ha JIMHrBUCTHYHUS XX Bek B brarapus.

Aranac nueB, KakTO € U3BECTHO, € aBTOP Ha M'bPBUS ISUIOCTEH TPYJ MO CHHTAKCUC Ha
Obirapckus e3uk, usnanaeH B [Inopnus npe3 1888 r. [TocTUrHATOTO OT aBTOpA MPU ONMUCAHHUETO HA
CHHTaKTUYHATA CUCTEMA 3HAUUTEIHO Ha]MUHABA ONTUTUTE HAa MPEIIECTBEHULIUTE MY B IO-PAaHHUTE
rpaMaTHKH, KOETO C€ OrpaHMYaBa OOWKHOBEHO O INPEICTABSIHETO HAa OCHOBHUTE CHHTAKTHYHU
MIOHATHS U pa3IMYHAUTE TUIIOBE OTHOIICHMA. KaTo B3eMa 3a mpumep cpbrOckus cuaTakcuc Ha CTosH
Hosakosuu (benrpan, 1885), A. Mnnes pasriexaa MHOTO TIOJPOOHO CHHTAKTUIHOTO PaBHHIIE Ha
OBITApPCKUS €3HK.
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[TpuHOCHT Ha yYeHUS B JECKPUIILUATA Ha Tafnexure B ,, CHHTaKCHCh Ha OBIrapcKus e3UKb ™
ce ChObpXkKa He B HAKAKBAa MHOBAaTHBHA HJes 3a CBHIIHOCTTa Ha KaTeropusira wid 3a Opos Ha
YJICHOBETE H, a IT0-CKOPO B IPEJICTaBSIHETO HAa MOP()OCHHTAKTUYHHTE QYHKIIMU HA TpaMeMuTe. A.
Wnues, mogoOHO Ha MHOTO CBOM CHBPEMEHHHUIM, NPUEMa HAIMYMETO HA YSTHUPH MaJeka B
HOBOOBJITAPCKHS — WMEHHTEJCH, NaTelieH, BHUHUTEJICH M 3BaTelIeH — M OOpbILa CIICHUATHO
BHUMaHHE Ha MpEAJIOKHUTE U Oe3mnpeliokHUTe ynoTpeOu. M3BBH oOcera Ha HacTOSIIOTO
n3clie/IBaHe 0CTaBaT 3HAUEHHSITA HA IPE/IIO3UTE U IIPEJUIOKHUTE TAaJIe)KHN YIIOTPeOH, KOUTO Clle/iBa
Jia ce pasrieaT Ho-AeTaitiHo.

3a orGensa3Bane €, ue A. Mnues nenu ¢popMuTe Ha AyMUTE HA UMeHHU U 21A200HU 00pa3su,
KaTo ,,umennumb obpasu cx nanexuths Bb cruecTBUTeNHUTE, MpuiaratenHuth, yncnutenuuth n
mbcTonmenara; a enacornumt obpaszu cx: epbmenama, enaconnumb u npunacamennu napbuus,
nauunumb (onpbobaens, sanoskboens, yciosenv n neonpbokaenv) u cmpadamenrnomo cocmosnue'
(Iliev, 1888: 31). Tyk e HanmIle MpUpPaBHABAaHE HA HAKOW aOCTPaKIUHU C pa3WIHa IPUPOAA — YaACH
Ha peuma, Kame2opusi W epamemd, KOTO OT IJISHWIIe HAa ChbBPEMCHHATA JIMHIBHCTHKA HE €
OIPaBIAHO.

ABTOPBT OT/IEIIA CIIEAHUTE OE3NPEIUIOKHH YNOTPEOH Ha YSTUPUTE IPAMEMU:

1. HmeHwuTeJIeH NaJexK

1.1. BeB pyHKmsATa Ha o yior, Hanp.: Ilnanunumb cxk sucoku.

1.2. Kato vact oT umennus npuioe (T.e. IMEHHOTO CKa3yeMo), Harp.: [ 0cnoods e 000bps.

A. HWnuer oOpblla BHMMAHHE M Ha CHUCTABAHETO HA HWMCHHUTEIHUTE (QOpMH C
00CTOSATEIICTBCHH MOSICHCHHS.

2. 3BaTesIeH Nmajiex

2.1. Karo ,,ioanoxxHa nprbaBKa IpH Mosiora™ — ,,B 3BaTeNCH NaJIeK JyMara IoKa3Ba, 4e ce
BHKa OHOBa, kKoeTo T4 o3HadyaBa™ (Iliev, 1888: 31). Tyk aBTOpHT MOCOUYBA, Ue B HAPOJAHUTE NIECHU
MHOTO Y€CTO BOKaTUBBT CE€ ChUETaBA C MEXIYMETHUSATA Ol eil, a, 0 WIH C ,,IPUCTaBKa™ jie WIH JLi0
(TTpaBOIMCHT € 3ara3eH Crope]] OpUrHHaja), a MOHAKOTa € Bb3MOJKHO /1a CE YIIOTPEOH U B MTO3ULIUATA
Ha IIOJUIOT, KOTaTo € HEOOXOAMMO Ja Ce 3alasd PUTBbMbBT, Hanp.: [lempe bane 6uno nue BMECTO
Iemwp Oan.

3. BunuTeseH magex

3.1. Tlpsixo nombianenue, Hanp.: Ta cu CmoaAHa X6aHRXK.

Tyx A. WnueB ot6ensa3Ba TPaAULIMOHHOTO: Y€ CaMO MIPU MBKKOPOJOBUTE COOCTBEHH UMEHA
,,BUHAru ce ynotphosBa 00pa3 3a BuHUTENCH maex ¢ a-npuctaBka’ (Iliev, 1888: 33), nanp. Hsana,
Cmosna. Ilpn ocTaHaiuTe IMEHa WM ce HaOJI0/1aBa U3paBHSBAHE C MIMEHHUTEIIHHS, UK YIIoTpeda
Ha aKy3aTHBHATa ¢opma. TBBpIACHUETO 3a OOIUTaTOpHATA YIOTpeOa Ha BUHUTEITHUTE (GOPMU MpH
cOOCTBCHHTE MMEHA MOXE Ja C€ pas3riiekIa Karo CIOpHA, ThH KAaTO JOCETAITHHUIT aHAIH3 Ha
Tpy/IOBETE TT0Ka3Ba, Ye MHOT'O aBTOPH HE pazianyaBaT (JOPMaIHO HOMHUHATHBA M aKy3aTHBa, a aKo
BCE ITaK ca HauIe (OPMaHU pa3iinyusi, TO T€ ca I10-CKOpo (aKyITaTUBHH, a He O0JIMTATOPHH.

OcBeH TOBa, TyK BEpPOSITHO CTaBa yMa U 3a HE ChbBCEM SICHO pa3rpaHnyuaBaHe Ha (IICKCHsATa
3a BUHUTEJHUS M3/1eXK 1 WieHHaTa MopJeMa -a, KOUTO ca OMOHUMHYHH, CPB.: ,,Kora nMero, Koeto
ce ynotpbhOsBa 3a mpbambTh, JOXaxkna KaTo HEMO3HATO, ToraBa ce ymoTphOsBa BUHUTEIEHB
naacKpb €AHAKBbBS Cb UMCHUTCIIHUA, KAKTO € OWJIO U BB CTapO6’bHFapCKI/IH €3UKb, HAIIP. y6I/IXfY\ MU
— KakBo? — 6pamw. A xora mMeTo, KoeTto ce ynorpbhosBa 3a npbambTes moxaxma kKaTo mo3HaTo,
Torasa ce ynorph0sBa ocoOeHHIATD 00pa3b 3a BHHUTEIICHB MaJeXb Ch a-TIPUCTAaBKa, HATIP. yOUX&
MU — KOT0? — 6pama — o6pama vy youxx* (Iliev, 1888: 33). Tyk mo-ckopo nMa cMecBaHe Ha JBE
pa3IMuHU KaTETOPUU — NAOedc U NOJOJiCeHue, BTOpata OT KOMTO M3pa3siBa JIEeTCPMHHHUPAHOCT,
MIO3HATOCT Ha TpeaMmera. B crapoObirapckara emoxa Te3d JiBe aOCTpakIMM HE CBIIECTBYBAT
€IHOBPEMEHHO Ha (OpPMAJHO paBHHIIE, a BTOpaTa € camMo ceMaHTH4yHa. C pasnajaHeTo Ha
naJie)xHaTa CHCTeMa 3armoyBa (OPMHUPAHETO Ha KaTErOpHsTa 1ojodiceHue KaTo Mop(oJIoTuyHa.
IMopanau ToBa Te3ara Ha A. VnueB mo-ckopo U3riex/a HelmprueMIInBa.

Kato ocobena axky3aTuBHa Gopma, pa3Biiia ce B HOBOOBJITapcKH, ce pasriexaa u gopmara
Maaousi BM. maaousm. Bp3aukBaneto um A. UnmeB obscHsBa ¢ oOpa3yBaHe IO aHANOTHSA C
,,BUHUTEITHHS TTaJIeK OT CHIIECTBUTEITHATE NMEHA Ha if, HAIlP. OT Kpail ¥ Kpasim BUHUT. TANCK Kpdsl
(= xpaii a)* (Iliev, 1888: 33). 1 ToBa TBBpACHHE € HEMPUEMIIMBO OT JHEIITHO TIICIHUIIIC.
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3.2. JIBoeH BHHHUTEJICH — IPH IJIarojiu OT TUIIA HA npaesi, CMpyeam, 3nas, cps.: ,,Te3u nBa
BUHUTETHH TaJe)ka CTOST IOMEXIY CH KaTo TOAJOr M MPHJIOT, Ta ca KaTo HbKoe CKpaTeHo
mpbuenne (Iliev, 1888: 35). Hanpumep: Toi 20 nanpasu kym;, Takvesb me 3uaem, maKkvesv me
nuwiems (npuMepute ca Ha A. nmes).

3.3. Cruen mymurte emo, o, e, kamo, Hatip.: Emo 20 myka; Eu eu mam; O me mebe, Kpanu
Maprxo; U mu nbew kamo mene.

3.4. BbB (yHKIMATA Ha 0OCTOSATEIICTBA 32 IPOCTPAHCTBO, BPEME U TETJIO, Hatp.: Tedcu eona
oka; Bec oen wema; Kamvk 0Ko10 mpu apuiuna sucox, eOuH apuiun wupok, eOur pyn oeoei.

3.5. Cnen MeH3ypaTHBH U AeBepOATUBH, HATIP. OKA 6UHO, KOIA JHCUMO, cmaodo osyu;, mbcene
xnbb, uckane napu; usyueane ovreapckus esux v ap. Maxap ye A. Vinue ru pazens B JBe OT/ACIHH
ynotpebu (Iliev, 1888: 36), Tyk ca oOeaWHEHHN KaTO HACICTHHUIN Ha CTApOOBITapCKUS TEHUTHB.
[IppBUAT THIT Ce € 3ama3ui U 0 JHEC, JOKATO BTOPHUAT c€ € M3MEHII B I0J3a Ha MpPEUIOKHATA
ynotpe0a, Halp. MeceHe Ha X0, yueHe Ha e3UK.

4, JlaTejieH magex

4.1. Cnen mpeXxOAHU TIATOIH, HATIP. 0a8am, OOHecd, OYMAaM, OMEAPSM.

Cropen A. VnreB maTuBBT Hail-no0pe ce € 3ama3ul py JINTHUTE MECTOMMEHHSI, TOKATO IpH
MMEHaTa € U3MECTeH OT BUHUTEIHUS aJIeK C IPEJUIoTa Hd, KaTo YeCcTo ce Ha0JIrojaBa U ChueTaBaHe
Ha aKy3aTHBHUTE ()OPMH Ha CHIIECTBUTEIHUTE C AATSITHUTE HAa MECTOMMEHUATA, Hanp.: Ha yosebka
my 6bwe mvuno; Ha wapuuama i cmanano 3uk.

4.2. CneJ HENPEXOHU TJIATOJIH, HAIIP. HOMA2AM, CYICA, BAPBAM, 3aN0BL08AM U IIP.

4.3. CrneJ Bb3BpaTHU IJIATOJIU, HATIP. MO Ce, HOKIAHAM Ce, paosam ce.

4.4.Karo kparku ¢(opMu Ha TpHUTEKATEITHATE MECTOMMEHHS M Ha BB3BPaTHOTO
MIPUTEKATEITHO MECTOMMEHHE C8O.

4.5. B KOHCTPYKIIUH C TPETOIMIHA Oe3MNIHA (DOPMHU, HAIIP. Cru MU ce, i0e mu ce, Cmpysd
HU ce.

4.6. B crueraHme ¢ MeCTOUMEHHATA cam U cebe, Hatip.: Cam cu ce wonax noxsaau; Ta 2o 63e
3a cebe cu.

CrapuTte (popMU Ha TaTHBA ca 3alla3eHH IIPEAUMHO B HAPOJHHUTE TICCHU U B HAKOHM IIOTOBOPKU
(npumepu 3a ToBa Bk. y lliev, 1888: 42).

OcBeH Ha U30poeHUTE YeTnupy najaexa A. Ve akieHTHpa 1 Ha HSIKOU 3ana3eHu GopMu Ha
TCHUTHBA (HAMAM cmpaxa, ~ cpamd, ~ MuUpa), Ha JOKaTuBa B Oe3mpemioxkHa ynorpeba (rbmb,
sumb, ymph, oonb, 006ph, snb, 6aazbk) u uHCTpYMEHTANA (MUPOM, KDBCIMOM, RbMEM, OCHEM, POOOM
u ap.). OcobeHo MoaAPOOHO ca MPEJACTaBEHH U MPEUIOKHUTE YIOTPEeOH, KaTo aBTOPHT Ce CIHpa U
HA CeMaHTHYHUTE crielnUKN Ha oTaenHuTe npeanosu (Bx. lliev, 1888: 45 — 54).

Csc cBos ,,CuHTakcHCc Ha Obirapckus e3uk™ A. MimeB 3HAYMTENHO JONpPHHACS 3a
M3SACHSABAHETO Ha MaJIe)KHATa CEMAaHTHKa B HOBOOBJITAPCKUS, HO TOM OCTaBa BEPEH Ha MMapagurMara,
Bojema Hawanoro cu oT H. Puicku u mbpBUTE OBJITapCKH TpPaMaTUKH, CIOpE] KOSITO B
ChBPEMECHHHUS OBJITAPCKU €3UK MMa MaICHKH.

B romunute ciieq OcBoOOXIEHHETO 0COOCHO MSCTO B HCTOPHATA HA JIMHTBHCTUKATA 3aeMa
Anexcauabp Teomopo-banaH, emuH OT Hal-M3THKHATHTE YYE€HU B OBITAPCKOTO €3UKO3HAHUE OT
kpas Ha XIX 1o cpemata Ha XX Bek. OT exHa cTpaHa, TOH € aBTOpP HAa MHOKECTBO TPAMAaTHYHHU U
HAaY4HH TPYJOBE B PA3IHYHH OOJACTH, HO OT JAPYra, Ch3JaJeHOTO OT HEr0 TBOPYECTBO M IO JHEC
MpaBH BIIEYATJICHUE ChC CBOEOOpa3HATa TEPMUHOJIOTHSI, H3II0JI3BaHa OT aBTOpa. BeposTHO MMEHHO
TS € IPUYHMHATA 32 HE ChbBCEM HIMPOKATa MOMYJSIPHOCT Ha TpyAoBere Ha Aul. Teonopos-banau cpen
HACEJIEHHETO M HEepsAKO TS Cce NpeBpblla B U3TOYHMK HAa Hepa3OMpaHe OpH OT CTpaHa Ha
CBhBpEMEHHHITUTE MY. BbIpeku ToBa MHOTO OT uaeute Ha Ai. TeonopoB-banaH ce npuemar 1o gHec
1 TO3H (DAaKT CBHUIETENCTBA KAKTO 32 EBPOICHCKUTE Mamady Ha TEOpEeTUYHATA MY IIIKOJIOBKA, TaKa
U 32 CIIEKThPa OT HJICH, KOUTO TOH 3acThIBa B TPyAOBeTe cU. Cpel TAX LEHTPATHO MSICTO MMAT
BB3MIICANTE MY 32 TIaJIeKa KaTo adCTPaKIus, a CIOPOBETE, MOPOJICHH OT TsX mpe3 1950-Te roauHwy,
3aeMaT Ba)KHO MSICTO B UCTOPHATA HA OBJITAPCKOTO €3MKO3HAHUE.

CBosita ,,bpirapcka rpamatuka’™ An. TeogopoB-banan uznasa npe3 1898 r. B IlnoBauB kaTo
OTIMT J1a ChCTABH HOBO TOCOOME, B KOETO a ObJaT MPEOJOICHN HEAOCTATHIINTE HA TOCETAIIHUTE
rpaMaTUKH. YUYEHUAT, KOWTO Hapwda [uMuTbp MuimeB ,,rocromap caMmMoOIbpXKel Mo OBIrapcku
e3uk (Teodorov-Balan, 1898: III), npuema IOHAKBIE Aa CE€ NMPHIABPKA KbM ,,PRKOBOJICTBO IO
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Opnrapcku e3ukb Ha J[. MumeB (Bxk. Mishev, 1887), koero KbM OH3HM TIEpUON € Haii-
pasnpoCTpaHeHOTO B OwJrapckure yumnuma. I[Ipm toBa An. Teomopom-baman paspaboTsa
rpaMaTHKaTa CH HE MOIpPaKaTeJICKW, a B [OyXa Ha JIMHTBUCTHYHOTO CH oOpa3oBaHHE W Ha
BB3MpHeTHTE Tpanumuu. [lokazareneH e GakThT, 4e pa3mensT ,,I pamMaTuka™ € CbCTaBeH OT JIBE
yacTu — ,,I3peuenue’ u ,,Jlymu B u3peueHusTa®, KaTo BTOpaTa 4yacT pas3riex1a YaCTUTE Ha peuTa.
ToBa HacouBa KbM KJIACOBETE TyMH KaTO MOP(HOIOTHYHH SAMHUIIN ChC CHHTAKTHYHA MEPCICKTHBA.

An. Teonopos-banan nedunupa najaexa Kato ,,0 THOIM € HU € T 0, B KAKBOTO CTOU WU
ce majga eJHO ChIIECTBUTEIHO UMe cipbMo oTAbIHUM YacTW OT U3PEUYEHUETO;
a ¢popmMarTa, KOATO NIpUMMa TO 3apajl TOBa OTHOIIEHHUE, ce Ka3Ba najaexxHa Gopma‘
(Teodorov-Balan, 1898: 91). ToBa onpe/ieneHue B ChIIHOCTTA CH MTOBTAPS HAIUCAHOTO U B APYTUTE
TpaMaTHYHH TPYAOBE OT emoxara W bamaH oThens mo3HaTHTE YETHPH Majeka — WMEHHTEINEH,
3BaTeJICH, BUHHUTEJNECH W IaTeleH, KaTo JaBa KPaTKH MOSCHEHHWA 3a OTACTHHTE TpamMeMd. 3a
0oTOEIs3BaHe € BaKHOTO TBBPICHHE, Y€ B HOBOOBITAPCKHS €3MK CTAPOOBITAPCKUAT POTUTEIICH,
BUHUTEJICH, TBOPHUTEIEH M MECTEH IaJeK ca Ce CIelId B ,,eIMH HOB O0ON] BUHUTEICH
majgex”, KbM KOWTO MO-KbCHO mpemunaBa parenuust (Teodorov-Balan, 1898: 93). 3a nenta
aKTHBHA POJIA WrPasiT ,,0cOOHWUTEe ¢opMamHu AyMHu* (mpemnosute). Karo W3THKBa pa3inuvHU
BB3MOXKHOCTH 32 IpeoOpa3yBaHe Ha wieHa, Aj. Teonopos-banan crura 1o u3Boja, 4e ce noyryyana
0011a GopMa 3a UIMECHHUTEIIHNUSA, JATSIHUS U BUHUTENHUA: ,,Ts1 € 001a najaexHa ¢popma, Mo KosTo
ce CIMBAT TPH PasHU Maneka; 3aTyil ce Kaspa omie, 4e Ts ¢ Gopma 3a equH obwu nadedxc (Casus
generalis)“ (Teodorov-Balan, 1898: 96). B MHOXeCTBEHO YHCJIO, KaKTO IOCOYBA YUYCHUST,
HMMEHUTENHUTE (POPMH ca CTaHaM OOLIM 332 BCUUKH najexu. ToBa BikaaHe Ha banan 3a majexHara
cUcTeMa B HOBOOBJITAPCKH 3aeMa Ba)KHO MSICTO TOpajid MHOBaTHBHOCTTA cu. CresiBa 1a ce 00bpHe
BHHMAaHHE Ha CICTHOTO TBBPACHUE:

,Korato onpbnbiimMe mageXHOTO OTHOINIEHHE HA CHIICCTBUTEIHNTE MMeHa OT
tputh pona u B n8bTh gncna cpbmo otabaHM 9acti oT M3pedeHNETO, HUE TO 03HAYABAME BHHATH
C HIMCHUTEJNCH,3BATCICH, BUHUTCICHWIM AATCICH IaJeXK; a KOoraTo 03HauyaBame
bopmara 3a BchkO OT THA TMaJeKHH OTHOINCHUS, Ka3Bame, Ye TSI € MMCHHUTEIHA,
3BaTENHA, BHHUTENHA, faTeNHa, WM o0Ola BHHHUTEeNHa (3a BHH. U JaT. Hal. y
MBKKHTh CHIICCTBUTENIHU B €11. U.), WK 00mra magexuna ¢popma (uMeHuTETHA Gopma 3a
HMEH., BUH. | JIaT. aJl. y BCUYKHU ChIecTBUTENHU U B 1BbTh uncna)“ (Teodorov-Balan, 1898: 99).

B ToBa TBBpACHME NpO3Mpa pa3BUTaTa MO-KbCHO HAEs 3a pasjiMKaTa MEXIy NaJexHU
OTHOIICHHS W MNaJeXHH (OPMH, KOSTO OCTaBa He M3IUIO pa3dpaHa OT OBJArapcKUTe Y4eHH OT
cpenara Ha XX BeK, MOPaJid KOeTo OMBa OCTpO OTXBBbpieHa. Brnocnencteue An. Teogopos-banan
ce OTKa3Ba OT BB3MPUETHS B MO-PAHHUTE CU TPya0Be TepMuH Casus generalis u obsicHsiBa TOBa C
(akTa, 4e HIMa OOIIH MaICKHH OTHOIICHUS HATO B IEHCTBUTEITHOCTTA, HUTO B MUCJICHETO, ITOPan
KOETO TEPMHHBT 001y nadedic ce OKa3Ba UPEJICBAHTEH.

B 3akmoueHme MoOxe 51a ce IOCOYM, Y€ M JBETE paslNIeKIAaHH TpaMaTHKUA ca SPKO
CBHUJICTEIICTBO 32 BPEMETO, B KOETO ca Ch3JaJeHU. Makap TpyasT Ha A. WnueB na mMa BaKHO
3HAYCHHUE 32 CHHTAKTHYHATA HayKa, B 00JIaCTTa Ha MMajie’ka He Ce OTKPUBAT 3HAYNTEITHA WHOBAIIHH.
Ot gpyra crpana, An. TeonopoB-banan 3anaBa HOBa nmapajgurma, KOsTO MOJIbpKa U MO-KbCHO B
HSIKOW OT M3CJIe/IBAaHHUSATA CH, KaTO €/[Ba B MOCJICJAHUTE CH TPYJOBE TOW Ce OTKa3Ba OT UesiTa 3a
HaJIUM4YMETO Ha Casus generalis B OBJTApCKH W pasrpblia Te3aTa CH 3a HAIWYHETO Ha MaJACKHU
OTHOLIICHHUSA BBB BCHUYKU YOBCUIKHU C3HIU. CBC CBXKAJIEHHE MOXKE Ja C€ KOHCTaTupa, Y€
OTXBBPJIIHETO Ha ujieuTe Ha banan numasa bbeiarapus or BB3MOXKHOCTTa TYK Ja C€ pa3BHUE
KOHIIETIUATA 32 IBJIOWHHUTE MaJe)kd U CEMAHTUIHUTE POJH, (GOpMYyJHpaHa Mo-KbCHO OT Yapiic
dunmop U ToHeCTa Ha AMEPUKAHCKHUS JIMHTBHCT CBETOBHA U3BECTHOCT.
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CTHJIMCTUYHA ®YHKIHUA HA HAKOU CUHTAKTUYHU
OCOBEHOCTH B TBOPYECTBOTO HA TEOJIOPA TMMOBA'
Muea Kazanaxkuena

IInoBauBcku ynusepcurer , Jlancuii Xunengapcku“

STYLISTIC FUNCTION OF CERTAIN SYNTACTIC FEATURES IN THE
WORKS OF TEODORA DIMOVA
Mishel Kazandzhieva
University of Plovdiv Paisii Hilendarski

Abstract: This article examines the stylistic function of certain syntactic features in the
works of Teodora Dimova, with a focus on the novels Maikite and Emine. Through detailed analysis,
the study reveals the structural elements and thematic role of direct speech, anaphora, declarative
one-member verbal sentences, and verbless nominal sentences. Special attention is given to a
systematic investigation of T. Dimova's unique style, demonstrating how these syntactic elements
build emotional depth and thematic consistency. Minimal use of epiphora, mesophora, and inversion
is also briefly discussed. The study aims to offer a broader understanding of T. Dimova's creative
voice and her unique contribution to contemporary Bulgarian literature.

The primary objective of this article is to provide foundational insights into the syntactic
features in Teodora Dimova’s writing that shape her recognizable style. Rather than aiming for
exhaustiveness, it seeks to highlight key syntactic elements as tools for achieving emotional impact
and stylistic originality. By examining specific examples from T. Dimova’s texts, the article
explores how syntax enhances the psychological intensity and literary strength of her works. By
adopting an analytical and applied approach, the study is intended for both literary researchers and
a broader audience interested in contemporary Bulgarian literature.

Keywords: stylistic function, syntax, direct speech, anaphora, declarative one-member
verbal sentences, verbless sentences, contemporary Bulgarian literature, thematic consistency

BBBEJEHHUE

CrunucTukara € CpaBHUTEITHO HOBA HayKa, KOATO Bb3HMKBA B Kpas Ha 19-u ¥ Hayanoto Ha
20-n Bex (KaneBcka-Hukomosa, 2013). Kato asim oT €3MKO3HaHHETO TS WIOCTpHpa e(peKT Ha
U3pa3sUTEIHOCTTA, IOCTUTHAT Ype3 OTKIOHEHHE OT paMKHUTE Ha rpaMaTHYecKaTa HOpMa.

[Ipu verene Ha kHurute Ha T. /luMoBa MoraT ga OBJAT OTKPUTH MHOXKECTBO TaKHBa
OTKJIOHEHHUS] OT TPaMaTHYECKUTEe HOPMHU C IIeJ MOCTHraHe Ha CHEenU(UYEH CTHIUCTHYCH e(EeKT.
Hacrosimata cratus ce ¢oxycupa BBpXy TBOpOHTE ,Maiiknte u ,EmMuHE™, Karo mpu TiIXx e
M3BBPIICH BHTPEUICH CTIJIMCTHYECH aHAIM3 Ha 16 CHHTaKTHYHH ocobeHocTH. ToBa mpoyuBaHe
IOCTaBs CIIEIMAJICH aKIEHT BBPXY ymorpebara Ha mpskaTa ped, aHadopara, ChOOIIUTEITHHUTE
€THOCHCTABHH TJIaTOJTHN N3PEeUeHHs M Oe3TIaroTHATe MMEHHHU H3pedeHus. B kpas Ha u3cieqBaHeTo
€ pasriegaHa ¥ MUHMMallHata ynortpeba Ha enudopa, Mezodopa u nHBepcus. M300pbT Ha Te3u
KaTeropuu M TEXHHUTE PA3HOBHIHOCTH HE € CIlydyaeH — Te HOCAT OCOOEHO 0oraT CTHIIMCTHYCH
MOTEHIMA U UMAaT EKCIIPECUBEH XapaKTep B IOCOUEHUTE TEKCTOBE.

! MscnenpaneTo € 0ChUIECTBEHO ¢ (PUHAHCOBATA TOJKPENA Ha MPOEKT ,,AKycTHKa Ha peura“ CI123—
®-CM-003 xbM [Togenenue HILJ] na IInosauBcku yHusepcutert , Ilancuit Xunengapcku®.
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OPAKA PEY

Upes npsikaTa ped aBTOPBT HAa CHOOIICHUETO MpeAaBa TOYHO M JOCIOBHO UY)XKIUTE AYMH,
KOUTO OOMKHOBEHO C€ CHIIPOBOXKIAT OT aBTOPOBH JTyMH, LEIAIIN /1a IOKaYKaT YUK Ca IUTHPAHHUTE
IlyMH, KBM KOTO ca aJpecrpaHH, B KaKBa 0OCTaHOBKA € MPOU3HECEHA peuTa Ha IIUTHPAHUTE TePOH
(Kanercka-Huxomnosa, 2020: 143). TIpsikata ped KaTo CTIIMCTHYCH HHCTPYMEHT UTPAE TOJIsIMa POJIS
B M3TpaXkJIaHETO Ha aTMocdepa U TMHAMHUKA MEX/Ty EPCOHAXKHTE.

B kmacuueckata Obirapcka XymO)KECTBEHA JMTEpaTypa IpsKaTta ped € H3I0JI3BaHa
NpeANMHO 3a TMpEeACTaBsIHE Ha JUAJOTMYHOCTTa KAaTO OCHOBEH HAa4yMH Ha W3rpaklaHe Ha
XapaKTepuTe Ha EPCOHAXKKUTE U MIPEaBaHe Ha EMOIIMOHAIHATa HHTEH3UBHOCT B IOBECTBOBAHHETO.
B cwBpemeHHaTa XylnOXKECTBEHa JUTEparypa obaue IpsKaTa ped eBOJIOMpa KbM II0-TOJIsIMA
JAKOHUYHOCT ¥ TBHBKaBOCT. ChBpeMeHHHM aBTOpH Kkarto T. J[uMOBa deCcTo MUHHMAaIH3HpAT
MHTEPBCHIIMATA HA pa3Ka3Bada, KaTo U3IOI3BAT CEMIUTH BBBEKIAIIH U3PA3H WK TOPH HAITBIIHO TH
eMMUHHpAT, 32 J1a aKICHTHUPAT BBPXY HENOCPEICTBEHOCTTA HA IHAJIOTAa MEXAY IEPCOHAXKUTE.
Moerto HabrOIEHHUE €, Y€ Ta3u TeHICHINS CHOTBETCTBA Ha 00IIaTa OpHEeHTANNsI Ha ChBpEeMEHHATa
JTUTEpaTypa KbM €CTECTBEHOCT B JIHAJIOTA.

Cropen m3cnesBanusTa Ha V. MapHHOBa, THIIONIOTMATA HAa MPAKAaTa ped B OBITapCKHs
KHWD)KOBEH €3HMK CE€ OCHOBaBa Ha CTPYKTYPHH, CEMaHTHYHU U popMaiiHu ocobeHoctu. Ts oOxBaia
KaKTO TPaJAMIOHHUTE BUIOBE, TaKa M HIKOH MO-crennpuyHr (GOpMH Ha BBTPEIIHA M TOJIYTpsKa
ped (Mapunosa, 1983). Ille pasrnename pa3IMuHU BapHaHTH Ha MpsKaTa ped B XyJOXKECTBEHATa
JUTeparypa’, Kato W3CcNe/BaME IMHAMUKaTa Ha GopMuTe M QyHKIMUTE M B TBopouTe Ha Teoaopa
Jumosa. [IpaBu BnevatieHue, 4e MOYEPKbT Ha MUCATENIKATa CE OTJIMYaBa B CPAaBHEHHE C TO3M Ha
JIpyTH CBBPEMEHHU aBTOPH IOpaay decTaTa yrnoTpeda Ha MOIyIpsika ped — cbOpaHu ca Hag 50
IpUMepa OT IBaTa TEKCTa, KaTO TYK ca IIOCOYCHH CaMO HSIKOM OT TAX € HO-TOJISIMa W3PAa3UTEIHOCT:
Tumam me newo, a mu cu obpvwaw 2nasama Ha Opy2ama CMpana, 0opu 3acmasaul ¢ 2pvb Kovm
xopama, mais tu te conduis tres mal!(,,Emune”, lumosa, 2001: 33); 3acayocux nebemo, ysanomo
nebe, ne ympsax (,,Emune”, Iumosa, 2001: 182); Mona me, paskasicu vu kakgomo u da e 3a Asopa,
HAKaKea cayuka uau cnomen... (,Maiikure”, Iumosa, 2020: 58); Jopu ne snam daru mosa cu 2o
npeocmassam u moaasa 3aCnueam Uil Nbpeo 3aCNUBAM u moaasa 2o cvrysam (,,Matikure”, lumona,
2020: 130). Peuta He e oOo3HaUYeHa ¢ MyHKTYallMOHHH 3HAIM U C€ CIMBA C aBTOPOBHS TEKCT.
I'oBOpBT Ha MeEpCOHaXKUTE € NpenajieH KaTo 4YacT OT TeKCTa, 0e3 CHelHaHH TIpaMaTHYHU
00o03HaueHHs1 (B royisiMa 4acT OT TeKCTa B JIBETE TBOPOH), KOETO Ch3/1aBa yCelllaHe 3a IUIABHOCT U
HETIOCPEICTBEHOCT: Omeosapauie ¢ uziepnamennu u 0vieu uspedenus u e0Haza 3aousauie no2neo
8 YUHUAMA CU, KOJIKO e CA0Kd, 04aApO8aAmenHo, 04apo8amenno npocmo oeme, Kakeu Xyoasu ceemnu
ouu uma (,,Emune”, lumona, 2001: 65).

B ssixom cirydan, psikata ped e otaenieHa 0e3 HHANKaToOpeH Mapkep (Y4pe3 IpeHacsHe Ha HOB
pen/ocTaBsiHe Ha TIPa3eH pel MEXIY OTIACITHUTE U3PEUCHHUS) H YeCTO Ce MPEeIUINTa C aBTOPCKAaTa:

Kaorcu newo.

Eona oyma.

Heoeii 0a mvauuut.

Eonama nonosuna om men e mbpmea, Jesn.

Eona nonosuna om men, bosna (,,Maiikure”, Jlumosa, 2020: 150).

TexHuKaTa € XapakTepHa 3a M0-eKCIePUMEHTAIHA WITH JINTepaTypHa 1po3a, KbJETO aBTOPHT
pa3uuTa Ha KOHTEKCTa, CTHJIA M CTPYKTypaTa Ha TEeKCTa, 3a ja NoJCKaxe Koit roopu. ToBa u3mckea
YUTATENAT BHUMATEIHO /1a CJIEAH MOTOKA Ha pa3kasa, 3a J1a paz0depe Kol € H3Ka3BaIlusiT ce.

AHA®OPA

CTUIMCTHYHMSAT NTOXBAT aHa(opa NpeICTaBIsIBa IIOBTOPEHA YIIOTpeda Ha e[Ha U ChIlla 4acT
Ha M3pedeHUsITa (CTUXOBETE) B HAYaJIOTO Ha MOCIIeIoBaTesIH u3pasu. Upes aHadopara ce nmocrura
IPUIOBIUTHATOCT, Tpajalds Ha €MOLMOHATHOTO OTHOLIEHHE, MO-TONsIMa BB3IACHCTBEHA CUia
(Kanercka-Huxomnosa, 2013: 176). [ToBTOpeHHETO ycHiIBa YyBCTBOTO, KOETO aBTOPBT HCKa Ia

2 MsnonsBaiiku knacudukanmsata Ha M. MapuHOBa 3a TUIIOBETE NpsKa ped, HUE 000cobOABamMe
HSIKOJIKO Pa3HOBHJIHOCTH: OOMKHOBEHA, BBTpEILHA, IIPsIKa ped B IpsiKa, aBTOPCKa NpsiKa ped, APYTru
BUI0Be Npsika ped (Marinova, 1983).
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BHYIIIM, KaTO HApUMep Thra, THIB WM BB3TOPT. [IpuMepunTe, ekcrepmupaHy OT KHUTHTE, HE ca
3HAYUTETHO MHOTO Ha Opoii, HO ca M3KIIIOYNTEITHO HHTEPECHH U JINTHH.

Maui ma mapo

Mau Ma mac

Mati ma komop 6anosac...(,,Emune”, lumosa, 2001: 80);

Emo 3a mosa.

Emo 3a mosa.

Emo 3a mosa sunacu mpsbea oa 6voem doopu (,,EmMune”, Jlumosa, 2001: 24); Tu ne. Tu
Hukoea. Tu He cu omyeybutiya (,,Maiikure”, Jlumosa, 2020: 30); Hckara da omuoe 6 yapcmeomo
Ha Xaodec, npu mwvpmeume. Uckana da 2o 3abpasu. Hckana da ympe (,,Matikure”, lumona, 2020:
155). Tyk Moxe na ce 100aBU JOMBIHUTENICH aKIEHT BBPXY TOBa KaK TOYHO IIUTATHT WIIOCTPHpA
M3IIONI3BaHETO Ha CTHIMCTUYHHUS MOXBAT Ha aHadopara, dpe3 MOBTapSHETO Ha KOHCTPYKIUATA
,HYCKkama ma“ 3a peamm3amisl Ha CHJIHOTO BBTPEINHO JKEJIaHHWE Ha TEepOMHATa Aa m30ara oT
peamHOCTTa. VIMEHHO TOTOOHM MOMEHTH BIBXBAT MHTEPEC Y YUTATEINS, OCOOCHO MPH MO-00eMHHU
TEKCTOBE.

CBHbOBIUTEJHU EJHOCBHCTABHMU I'VIAI'OJIHU U3PEYEHNU S

OT TsX Haii-0orat CTHJIMCTHYEH MOTEHIUAN IIPUTEXaBaT 0000IIeHO JINYHUTE, OE3TUYHHTE,
HEOINpeeJICHO JINYHUTE U3PEUYeHHs U T. Hap. oBecTBoBarteneH umneparus (Kanescka-Hukosona,
2013: 168). Ilopamu psaxata ymorpebda Ha OOOOIIEHO JIMYHU M3PEUYEHHs] U TOBECTBOBATENECH
uMIepaTiB B TekcrtoBeTe Ha T. J[uMoBa, Te HsAMa Jna ObAaT pasriieXAaHd MO-MOJIPOOHO B
HACTOSIIIOTO U3CJIE/IBAHE.

e  (0e3MYHH M3peyeHust

YnoTpebsBar ce ¢ e onucaHue Ha ChCTOSHHA WIIM JIMITICA Ha JelcTBre. B XynokecTBeHaTa
JIUTEpaTypa, KakKTo ¥ B Pa3TOBOPHATA ped MOPAIH MIMPOKATa CH yrnoTpeda Te3u U3pedeHHs HAMAT
excripecuBen xapakrep (KaneBcka-Hukomosa, 2013: 170); bewe cwvecem muxo HA0KOIO
(,,Maiixure”, lumosa, 2020: 149); buro nesvobpasumo copewo (,,Maiikure”, lumosa, 2020: 164).

e  HeoNpe/eJeHo JUYHU U3pedeHust

OT cTUIKMCTHYHA IJIeHa TOYKa UMaT eKCIIPECHBEH, MH(OPMaTHBEH HIIM 00LIOU3pa3UTEIeH
XapakTep, KOHTO akIEeHTHpa Ha Mpolieca WM ChIIECTBYBAaHETO Ha HEUO B OOII CMHUCHI, KaTo ce
npeMaxBa MHAMBUIYaJIHOCTTa Ha W3BBPIIUTENS. ['0BOPEIIOTO JIMIle He Kenae Ja Ha3oBe cyOeKTa,
3a Ja M3IBKHE KaTO BA)KHO CaMOTO AEWCTBHE (TJIaroibpT ckazyemo e B 3., MH. 4.); (Kanescka-
Huxomnosa, 2013: 168). Hanipumep: Beuepsam. Mwvauam (,,Emune”, lumosa, 2001: 134); Hzeaceaxa
(,,Maiixure”, lumosa, 2020: 149). B u3peuenus xato ,,Bedepsr.”, “Mpigar. akiieHTBT Haia BPXY
aTMoc(epaTa ¥ HaCTPOSHHUETO, a He BbPXY TOBA KOW TOUYHO M3BBPIIBA AEHCTBUATA.

BE3I'JIAT'OJIHU UMEHHU U3PEUYEHU S

ToBa ca THI W3peyYeHHs, MPU KOUTO JHUIICBA TJAarojl, HO BCE MAK HOCAT CMHUCHI 4pe3
U3IONI3BaHE HA ChHINECTBUTEIHO WM MPIJIAraTeIHO MM, KOSTO HWrpac IICHTpajaHaTa pojsl B
crobmiennero. Crnopen wu3cienBanHusita Ha mpod. E. Kanecka-HukomoBa Haif-uecTo Kato
€MOIMOHAIHO-EKCIIPECUBHO H300Pa3UTEITHO CPEICTBO TE3M N3PEUCHHSI C€ U3II0JI3BAT IIPH ONHCAHKE
Ha TMOPTPETHU XapaKTePUCTHKH Ha repou u npupoanu kaptunu (Kanescka-Hukonosa, 2013: 170,
171), nanpumep: Ha edun xvim cpewy cavuyemo (,,Emune”, Iumosa, 2001: 51). Besrmaromxure
MMEHHHM M3PEUeHHs] MOTaT Ja WrpasT pa3liMyHa poiis M Jia CIyXaT 32 MHOXECTBO LEIH B
JUTEPATYPHHSI TEKCT, B 3aBUCHMOCT OT KOHTEKCTa U HAMEPEHHETO Ha aBTopa. EauH ot edekrure,
KOMTO CTWJINCTUYHO C€ TIOCTUTa, € IToJ4epTaBaHe Ha aTMocdepara, KaTo ce Ch3/laBa OINPEAEICHO
HacTpoeHue: Ab6conomuo nenodsudichu (,,Maiikure”,Jlumosa, 2020: 179); C Owvreo mwiauanue
medncdy oymume (,,Emmue”, dumoma, 2001: 167). M3peueHwero HsAMa OCHOBEH TJaroi, a
IIpEe/ICTaBIsIBa M3pa3 C IMEHHA CTPYKTypa. Taka BCBIIHOCT Ce Ch3/1aBa BIEYATIICHHE 32 HAIPETHATO
OYaKBaHE M HEN3Ka3aHOCT.

JIpyro CTHIMCTHYHO KaueCTBO, KOETO MPUTEKABAT TE3H U3PEUCHUS, € IOSTHYCH eeKT, upe3
KOWTO aBTOPBHT Ch3/[aBa MMO-BUCOKO HMBO Ha M3pazuTenHoct: OHOBA ycewane 3a NPUKA3HOCH U
oescmvpmue (,,Emunae”, Jlumosa, 2001: 182); Camo 3muesuonume gueypu Ha yueapenus oum
(,,Emune”, lmmona, 2001: 37); Uzruwwvk om enrodenocm (,,Maiikute”, Jlumosa, 2020: 107). Camute
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H3PCUCHMSI Ch3AaBaT TO3U e(PeKT Ype3 MeTa)OPUIHOCT, KOSATO BHYIIABA BU3YAIHH M EMOLIMOHATHA
obpasm.

OcobOeHa 3HAYNMOCT IPUTEIKABAT M OC3TIar0JHUTE HMCHHN W3PEUCHHS, KOMTO M3IThIHSIBAT
cTHIMCTHYHA (QYHKIMS Ha HApaTWBHH May3u C el 3a0aBsiHe Ha MOBECTBOBAHUETO, KOETO
MPEJOCTaBsl HA YUTATEs BpeMe 3a pa3sMHCHI: Mwiuanue (,Maiikure” dumosa, 2020: 175); U
nenoosudichocm (,,EmMune”, Jlumosa, 2001: 37).

EINMU®OPA, ME3O®OPA, UHBEPCU S

[ToxBarure enmdopa, Me30hopa M HHBEpCHs Ca OT Haif-MaJIKO MOJ3BAHUTE CTHJIOBU
cpenctBa ripu T. lumoBa. Hanpumep, nzpedenust, cbappsxany enudopa: He moza 0a 2osops noseue
3a HAsopa. Ho éue cme myk, 3a 0a 2o6opume umenno 3a Asopa! (,,Maiixure”, lumona, 2020: 84) ca
PSIIKOCT, THH KaTO TO3M CTHIMCTHYCH MOXBAT W3HCKBA IMOBTOPSAEMOCT Ha AyMHTE WM M3pa3HTe B
Kpasi Ha HIKOJKO TOCIIeAOBATeNHH M3pedeHus win (pasu. Jlokato emmdopara u meszodopara
pa3uMTaT Ha TOBTOPEHMS B Kpas WIM CpelaTa Ha H3PEUCHMATA, a WHBEPCHATA HapyIIaBa
oOnuaifHaTa CTPyKTypa Ha W3pedeHueTo, /JMMoBa 4ecTo M3MONI3Ba MO-TIJIABHU W3Pa3HU CPEACTBA,
KOHWTO C€ BITMCBAT B €CTECTBEHHUS MOTOK Ha ITOBECTBOBaHMETO. B Tekcra mpeoOniamaBaT CHITHO
BB3/eiCcTBAIM 00pa3H U YyBCTBA, PA3KPHUTH C JBJITH U ONMUCATEHH N3PEYEHHsI, KOETO NPaBH TE3U
MOXBaTU MO-PEKH B poMaHuTe ,,Maiikute” u ,,Emune”.

3AKJIIOYEHUE

B 3akiroueHne MoxeM Jja OTOENIeKHM, Y€ HACTOSIIOTO U3CIIe/IBaHe MO uepTaBa BaXKHOCTTa
HAa CHHTAKTHYHHUTE OCOOCHOCTH B TBOPYECTBOTO Ha Teomopa JIMMOBa, KOMTO UTPAsIT KIFOUOBA POJIS
B H3rPaXJAHETO Ha EMOLMOHATHATa HMHTEH3MBHOCT M TEMAaTHYHATa I[OCJIEIOBATEIHOCT Ha
mpousBeeHUATa U. Upes ymorpedaTa Ha mpsakaTa ped, anadopaTa, eTHOCHCTABHUTE M3PECUCHUS U
0e3riIaroJHUTe UMEHHH HM3pPEUCHUsS, aBTOpKAaTa Ch3[aBa IWHAMHYHHU M BBH3ACHCTBAINN TEKCTOBE,
KOUTO aKTHBHPAT IBIOOKH WyBCTBa y umraTenure. OCBEH TOBa, W3IMON3BAaHETO HA MHOBATHBHU
CHHTAKTUYHU CTPYKTYPH U €KCIICPUMEHTAHH ITOIXO0JIH B CTHIIOBOTO H3TPAXKIaHE € 0COOCHO BAaXKHO
B KOHTEKCTa Ha CHBPEMEHHOTO OOIIECTBO, KOETO € BCE MO-00pEMEHEHO OT KpaThK JAeUINT Ha
BHHMMaHHUE U JIECHO pa3ceiiBaHe. IMEHHO T€3U TEKCTOBE, KOUTO ,,UTPasT ChC CTPYKTYpa U U3Ka3,
mpeajaraT eIdH HOB HAa4YMH Ha BB3MpPHEMaHe, KOWTO MOXe 1a ObjJe MOJE3eH 3a YUTATeNHd C
TPYAHOCTH TIPH YETEHE, KaTO XOPa ChC CUHOPOM HA Oeuyum Ha GHUMAHUEMO U XUNEPAKMUBHOCH,
Thii KaTo opmMaTupaHeTo U pasHOOOPa3UETO B CTUIIA MOTAT Jia 3aJbpKaT MHTEepeca U Jia YJIECHST
AHTAKUPAHETO C TeKcTa. Te3um TeKCTOBE He caMo IpejjararT akTyalHOCT U HOBAaTOPCTBO, HO U
ITOCOYBAT 3HAYCHUETO HA CTIIIMCTHYHATA €KCIIEPUMEHTAIUs 3a o0oraTsBaHe Ha JHTEPaTypHOTO
BB3NPUATUE B CbBPEMEHHATA YUTATEJICKA ay IUTOPUSL.

JUTEPATYPA

Humoga, T. (2001). Emune. IInosaus: UK XKaner 45.

Humoga, T. (2020). Maiikume. Codus: Cuena Hopma A/l

Kanescka-Huxomnosa, E. (2013). Cmunucmuxa na cvepemennus 6vreapcku e3ux. CMOJSH:
YHUBEPCUTETCKO U3ATEICTBO ,,[lancuii XuineHaapceku'.

Kanescka-HuxonoBa, E. (2020). Cunmaxcuc na cveépemennus 6vieapcku e3ux. CMOJSH:
Ganzurov PRINT.

Mapunosa, 1. (1983). Ilpsxama peu 6 6vieapckus kuuxcosen esux. Cobus: Hapomma
MPOCBETA.

108



Hayuynu Tpynose Ha Cbio3a Ha ydyenute B bnarapus—Ilaosaus, cepusi b.
EcrecrBenn m xymanutapau Hayku, T. XXVI, ISSN 1311-9192 (Print), ISSN
2534-9376 (On-line), 2025. Scientific researches 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), 2025.

KPATKA E3UKOBA XAPAKTEPUCTUKA HA TOBOPA
HA CEJIO BEJEH, IEBUHCKO
Bean3zapa MycranoBa

ILioBauBCcKH yHuBepcuTeT ,Ilancuii Xuenaapeku*s

A BRIEF LINGUISTIC DESCRIPTION OF THE DIALECT
OF THE VILLAGE OF BEDAN, DEVIN REGION
Velizara Mustanova
University of Plovdiv Paisii Hilendarski

Abstract: The article presents a brief linguistic description of the dialect spoken in the village
of Beden, located in Devin Municipality, Smolyan Province. The dialect of Beden belongs to the
Rhodope dialects of the Bulgarian language, which are part of the Central Rupic (Rhodopean) group.
These dialects are distinguished by unique phonetic, morphological, and lexical features.
Phonetically, the dialect of Beden exhibits specific traits, such as the characteristic soft
pronunciation of consonants and the substitution of certain vowel sounds. For instance, the vowel &
is often pronounced as a. On the morphological level, peculiarities can be observed in the use of
definite articles, declensions, and the formation of past tenses. The lexical composition of the dialect
also reflects the local culture and way of life, incorporating archaic and dialectal words preserved
through generations. The article also discusses the similarities and differences between the dialect
of Beden and other Rhodope dialects, such as that of the nearby village of Breze, while noting some
resemblances to other Bulgarian dialects within the Central Rupic group.

Keywords: phonetic, morphological and word-formation features, Rhodopean dialects,
dialectology, Bulgarian

Ceno benen, pasnonoxeno B Cpennute Pojmonu, mpurtexaBa yHHMKallHA MCTOpUYECKA U
€3MKOBa MJEHTUYHOCT. boraroro KyiaTypHO HAcleACTBO Ha CEJIOTO € MOJAKPENEHO KaKToO OT
apXCOJIOTUYCCKUTE HAXOAKH B paiioHa, Taka M OT OCOOCHOCTUTE HA MECTHHS TOBOp, KOWTO
peacTaBIABa CHCHI/I(I)I/I‘IGH JAUAJICKTCH BapUaHT Ha POAOIICKUTE TOBOPU. HaCTOﬂH_IaTa crarus
pasmiexia XxapakTepHuTe GOHETUIHHN, MOP(OIOTHYHHU U JIEKCUKATTHU YepTU Ha OEJCHCKHUS TOBOP B
KOHTCKCTa Ha HETOBOTO PAa3BUTHUEC U BPB3KU C IPYTU 6J'II/13KI/I TOBOpH.

Ceno beaen nma 1p100KH HCTOPUIECKH KOPEHH, BOJEIIM HAYAIOTO CH OIIlE OT BPEMETO Ha
Tpakute. B MecTHOoCcTTa ,Ipaagume ca OTKpUTH OCTaHKM OT TPAKUWCKO CBETWIMLIE U
CpEIHOBEKOBHA KPEIOCT, YMATO 3HAYMMOCT BEPOATHO CE€ € OTpa3ujia BbpXYy HAUMEHOBAHUETO Ha
cenoto. Mmero ,beneH ce cBbp3Ba ¢ Typckara jAyma 3a KpPENOCTHA CT€HAa WM TBBPIAMHA,
OTpa3sBaiiki BaXKHOCTTAa Ha MECTOIIOJIOKEHUETO 3a OTOpaHaTa Ha palioHa. B pasroBopHus e3uk
YECTO C€ U3IO0JI3Ba BAPUAHTHT ,,bean™, KOWTO BEPOSITHO NPOU3IU3a OT CTApPOTO HAUMEHOBaHUE Ha
KkpenocTra — beanHoc. ApXeoJoruueckuTe pa3Konky B paiioHa, BKIFOUUTEIHO OTKPUBAHETO Ha €JIUH
OT PEIKUTE TPAKUHCKY IIJIEMOBE, T00aBAT CTOHHOCT KbM pa30MpaHETO Ha HCTOPHYCCKOTO 3HAUCHHE
Ha CEJIOTO W HETOBOTO MACTO B KyATypHHS KoHTEeKCT Ha Pomomure. Criopen 0CMaHCKH PETHCTPH OT
1576 roguna cenmoto e 3anucano karo "beman" (Typcku n3Bopu 3a Obarapckara ucropus, 1972). —
(dbopMa, KOSITO BEPOSTHO CHOTBETCTBA Ha CTAapOTO HAMMEHOBAaHWE Ha Kpemoctra ,.beamHoc™.

3 iscneiBaHeTo € 0ChIIECTBEHO ¢ (PMHAHCOBATA TIOJIKPENA Ha IPOEKT ,,AKycTHKa Ha peura‘ CI123—
®-CM-003 xbM ITogenenue HIIJ] na [1noBauBcku yHuBepcuter , Ilaucuit Xunengapcku®.
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BisanTniickusT eronucen; Moan KanrtakysmH cromenaBa kpemoctta mpes XIV Bek, KOETO
JIOITBITHATEIHO 3aTBBPKIaBa UCTOPUYECKATa 3HAYMMOCT Ha MACTOTO. B ocMaHCKH IOKyMeHTH ce
YTOYHSIBA, Y€ HUMETO , beleH e KbCHa, MOAU(UIMpaHa BepCHs, Bb3HHKHAJIA IO BpeMe Ha
ocMaHckoTo ympasieHue. [Ipe3 XIX u XX Bek MMETO Ha CEJOTO YECTO CE CBbpP3Ba C TEPMHUHA
HJIpmka“ (Fepmxukos, 2005), koifTo 03Ha4aBa MUHEepaiaHa OaHs. Taka ce cpuerama ,,begeH* xato
,.KpenocT-6ans“. FiMa TaHHYU 3a OIIMTH UMETO HA CEJIOTO Ja ObJie MPOMEHEHO Ha ,,M3rpeB, 3a 1a ce
n30erHar HeraTHBHU acOLMAllMK C OEHOCTTA, HO TOBA TaKa M HE € OCBHIIECTBEHO.

Cnopen BoKaJiHaTa THIIOJIOTHS Ha POIOIICKUTE TOBOPH (B 3aBHCUMOCT OT 3aCTBITHULIUTE Ha
€pOBHTE M HOCOBHTE IVIACHM) JMaNeKTHTE Ha ¢. beneH u c. bpese ca orHecenu ot Ct. CrolikoB u M.
MrazieHOB KbM €IHOBOKAJHHUS THIl IOJ yJapeHHe — C TJlacHa O Karo 3acThIIHMK Ha Te3H
crapobbarapcku macau (Croiikos, 1968; Mmagenos, 1993). Cnopen Ct. CToiiKOB 32 TOBOpUTE Ha
benen u bpese e xapakrepeH AEBECHICKHAT MOAET HA TPUBOKAIHMSA THUII OT IBPBU BUA (C TpH
3aCTBITHMKA Ha CTApOOBJITAPCKUTE HOCOBKH M €POBE — €[HA IVIACHA B yAApPEHO MOJIOKEHHUE U IBE B
HeyaapeHo) ¢ riacHH [0], [a] u [e]. [Ipu To3m Mozen ,,rimacHara [0] ce cpema B yaapeHo HOJIOKeHHEe
KaTo 0Ol 3aCTBITHUK, IVIaCHATA [a] ce cpella B HeyJapeHo MOJI0KEHUE KAaTo 3aCThITHUK Ha cT0. U, a
IJ1acHara [e] ce cpema B HEyJapeHO IOJI0KECHNE KaTo 3aCTBIIHUK Ha cT0. A U b (CTofikoB, 1968:
235). M. MnaneHoB chIIIO OTHACS JIBaTa roBOpa KbM BapHaHTa C IVIJaCHA O KAaTo 3aCTHITHUK HA
HOCOBHTE W €pPOBHUTE INIACHU B KOpPEHHa CpHYKa IOA yIapeHHe, Hapel C AEBECHJICKHTE TOBOPH
(Mnanenos/Mladenov 1993: 29). [IuanekTHuAT Marepuan, aHamusupaH or Emena Kanercka-
HukonoBa B pamMKkuTe Ha TepeHHM NPOy4YBaHUs, IPOBEACHM Npe3 oHM U cenTeMmBpu 2023 r,
pa3KpuBa 3HaUMMH (POHETHIHH Pa3IHyus MexXy roBopute Ha benen u bpese. Ciopen E. Kanescka-
HukosnoBa B OeieHCKHs TOBOP ce HaOMoaBa CUCTEMHa yroTpeba Ha riacHara o KaTo peduiekc Ha
CTapoOBITapCKUTE TJIACHHU MOA YJapeHue, KOeTO Ce IIIOCTPHpa C MPUMEPH KaTo 00wt m 06HO,
Yopreama, 30n, uocmo. B roBopa Ha bpese, 0T Apyra cTpaHa, aHAJOTHYHHTE IIACHH CE PeAH3HUPAT
KaTo O, BUIUMO BEB (OPMH Kato 00w, m’66no, Yopreuna, 30n, uoc. Tesm HaGmonenus Ha E.
Kanescka-HukonoBa noquepraBar (hoHeTHYHATA CIIeU(HKa HA ABaTa TOBOPA M TIXHOTO 3HAUCHHE
3a U3y4aBaHETO Ha peruoHanHuTe e3nkosu Bapuarmn (Kanevska-Nikolova 2024: 110).

BeneHckuaT roBop mposiBsiBa peauiia YHUKaTHA (JOHETHYHH 0COOEHOCTH, HIKOW OT KOMTO
r0o OTVIMYABAT OT OCTAHAIUTE POJOIICKH TOBOPH, HO C KOMTO Oelieku OJM30CT ¢ roBopH B JleBHHCKO,
0CcO0EHO ¢ TOBOpa Ha ChCEeTHOTO celo bpese.

e [UacHara ¢ 4ecTo MpeMUHaBa B I — HAIPUMEp MaTHKa BMECTO KHHKOBHOTO ITbTEKa.

e Il3majgane Ha TaceH 3BYK O/y B cpelara Ha AyMHUTE W3BbH ylAapeHHe: OypBHHKA

(bopoBuHKa), 3duiTa (3a]IyTra).

e 3BYKBT IJ CE CpeIla B JlyMH KaTo aiiie, OYIIAK, Meud U Ip., KOETO € PAIKO 32 POIOICKUTE
TOBOPH, HO € PETHCTpUpaHo H B roBopute Ha bpese, Tpurpang n Myria.

e  KomOMHATOpHM MPOMEHH NPH ITIACHUTE: O > €: HalpuMep MOIHYIIKa BMECTO MOJHEIIKa,;
y > a: hagyinka cperty (ynyika B OJIN3KATE TOBOPH.

e Emmsus Ha X: M3najaHeTo Ha 3ByKa X ce HaOJroAaBa B Pa3IMYHU MO3UIMH, HATP. OJMe
(xogmxme), Maana (Maxana).

MopdoiorudHH 0C00EHOCTH

Benenckusar roBop e 6oratr Ha MOP(HOJIOTHYHH SBICHUS, KOUTO TO MPABSIT M XapaKTEePeH,
Cl'[eHI/I(i)I/Iqu B paMKHUTC Ha POAOIICKHUTE TOBOPH:

e TpoiiHO uieHyBaHe, XapaKTEPHO 3a MMeHATa: ariOKaH, OATHOCO, napMOHeH. Tasu
0COOEHOCT JIMIICBA B TOBOpa Ha J[eBMH M celara 3amajHO OT HEro, HO € MPHChIIA 3a
CMOJISTHCKHTE TOBOPH.

e JluuHM MecTOMMEHHs: ymnorpebara Ha HE M BE 3a 1-BO M 2-pO JIMIE MH.4. OTpa3sBa
001110pO/IoTICKa YepTa, KOSITO Ce Cpellla U B TPAKUIICKUTE TOBOPH.

e  CpezeH poJ BMECTO M.p. M K.p. (XapakTepHO U 3a roBopute Ha bpese n Myria): B roBopa
ce HaOmonaBa yrnorpeda Ha cp.p. PH MPUYACTHS U Npuiiarateianyu, Hanp. CiHuKyHy Ty
6’a c’&my TyMATH.

e  MuHaiu JeATeIHN NIPUYacTHs: yABOCHATa HACTABKA -JI0 B IyMH KaTO OHMIIONY, ZOIUIOIY
(cpema ce u B roBopute Ha bpeze m Myria, 3a Hactan — camo mpu miaronure 0ouda u
ymuoa).
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e  MuHaiu cTpagaTeTHu IPUYACTHSI C HACTABKa -T, HAPUMED Pa3neneTH, 00neKaTt, hapHeT
(cemro B roBopa Ha bpese, Hacrtan u Myrina).

JlekcHMKaJHH U CEMAHTHYHH 0COOEHOCTH:

Jlexcukara Ha OEOEHCKHUS TOBOp € Pa3HOOOpasHa M MPENCTaBsi MHTCPECHH CEMAHTHIHU
SIBJICHHSL:

e [lomucemus: HAKOM AyMH NPUNOOMBAT HAKOJKO 3HAYECHUS: BOTaJ -‘BBIVIEH’, ‘Malika

Oyuka Mac0’; GabuIA —,,3HaXapKa® , HApOIHA aKyliepka™; Gaiirbn’eBy-,, O6Ia4HO U
MHOTO 3aJyIIHO Bpeme™ ,,KoraTto He ce gyyBCTBall J00pe, J0mo Mu e; 603un'ed ,,CHUB -
3a )KUBOTHO® ,,pyC 3a 4OBEK"‘; Kabak-,,kou‘* ,,BU]I Os1a ¥ TOJIIMa THKBA.
e lHrepec mpeacTaBisiBaT AYMUTE, UMAIM KHIDKOBHA opMa, HO ce yroTpedsBar ¢ HOBO,
MIPEOCMICIICHO 3HaYCHUE: BOA ‘Yemma’.

e B5B (opmara Ha JuaneKkTHaTa JyMa IIPO3Mpa IPU3HAKBT, KOMTO € JIEeTHaJI B OCHOBAaTa Ha
HEITHOTO Ha3BaHME M KOUTO € pa3iIMyeH OT KHIDKOBHATA TyMa: TyJIHHYIKA ‘IBPBEH CHA 32
YyKaHe Ha JIyK, COJI, YEPBEH MuUIep .

BeneHckHAT TOBOp MpezcTaBIsiBa BayKEH €IEMEHT OT KyJATYpHOTO M €3MKOBOTO HACIIEACTBO
Ha Pomommte. HeroBure yHukamHu (hOHETHIHH, MOP(OJIOTHYHHA M JEKCHKAIHM YEPTH HE Camo
CBUJIETENICTBAT 3a Oorarara MCTOpHUSl Ha PErMOHA, HO M NOMYEpTaBaT CIOKHHUTE B3aUMOJICHUCTBHUS
MEXAY Pa3INuyHHUTE KyJITYPH, OCTaBHJIM CJICITU B TO3HU IUIAHMHCKHU Kpai.

Obwomo mexncoy bedenckusi u Ope3Kusi 2060p, Cnoped nNpedocmaseHama uH@opmayus,
Mooice 0a ce 0000WU 8 HAKOIKO ACNEeKma:

®donernuyHn ocodeHocTu: 3nasaHe Ha miaceH 3ByK 0/y U3BBH yAapeHHE B CPEAUCIOBHUE!
Hanpumep Oypsitaka (0opoBHHKa), 3anTa (3amyra). ToBa e XxapakTepHo 3a aBara roBopa. [Ipomsaa
Ha IJIaCHUTE ¢ > M: HaIpUMEP namiika BMECTO KHIKOBHOTO nvmeka. Hanmnune Ha 3Byka 11: Cperra
ce B JIBaTa FOBOPA, C MPUMEPH Kato 1y6’ 0, OyLax.

Mopdoaornuynu 0co0eHOCTH: U3I0JI3BaHE HA TPOHHO WICHYBaHE, KOCTO € XapaKTepHO 3a
CMOJITHCKHTE TOBOPH, HO JIMIICBA B 3allaJHUTE IOATOBOPH, KaTo Te3W Ha J[eBHMH; M3MON3BaHe HA
cpezeH poJ BMECTO MBXXKH M JKCHCKH IIPU NpWiIaraTelIHy U maronHu opmu (M Bugem ry mze.);
3acuieHa ynorpeba Ha HacTaBKa -T 3a MMHAIM CTPAJaTeNIHH NMpH4acTus (pa3mencTd, obiekar);
yABOEHA HAcTaBka —io (OmI0y, Honutony). Ta3u 0cobeHOCT e 001a 1 3a OSACHCKUS, 1 32 Ope3Kus
TOBOP.; IMYHU MECTOMMEHHS 3a 1 ¥ 2 1., MH.4. HE U BE:

JlekcHKaJIHU NPUIMKK: HAJIMYME HA MHOKECTBO YMAJINTEIIHHU JIEKCEMHU U (hpa3eoIoru3mu;
M3II0JI3BaHe Ha CIenHU(UYHN AyMH ¢ KHIDKOBHA (hopMa, HO ¢ HOBO 3HaueHue. Hampumep Boza karo
uerma‘

BeneHckuAT 1 Ope3KUAT TOBOP CHOASIAT PeAMIia OOIIM YepTH B obnactTa Ha (OHETHKATa,
MopdoJorusaTa M JeKCHKaTa, KOeTO OTpa3siBa KylITypHATa M €3MKOBaTa OJM30CT Ha JIBETE cesa B
pernona Ha JleBuH. Bbmpekn ToBa, CHIIECTBYBAT M pa3jnyusi, KOUTO TOXYEPTaBAT JIOKATHUTE
Bapuanuy B PAMKHUTE Ha POAOIICKUTE AUAJICKTH.
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MOJEJIA 3A BU3YAJIM3AIUA HA AKYCTUYHUTE TAPAMETPHU
HA BOKAJIHUTE AJTIO®OHM [E], [E] OT POJOIICKH 'OBOPU U
TAXHATA ®POHOJOI'MYHA UHTEPIIPETALIUSA
Mupociaas Muxaiijios
ILiioBauBCcKHM yHUBepcureT ,,[laucuii Xujengapcku

MODELS FOR VISUALIZATION OF THE ACOUSTIC PARAMETERS
OF THE VOCAL ALLOPHONES [E], [E] FROM RHODOPES DIALECTS
AND THEIR PHONOLOGICAL INTERPRETATION
Miroslav Mihaylov
University of Plovdiv Paisii Hilendarski

Abstract. The article examines the modern speech realizations of the vocal allophones [¢]
and [&] in the Rhodopean dialects. The distribution of variants of the phoneme [¢] is presented and
their distinctive role is discussed. By applying mathematical methods and specialized software, the
exact acoustic values of several specific phonemes are measured. The obtained experimental results
are plotted in the system of cardinal vowels of the international phonetic association, and in this way
zones of variation of the corresponding allophones are outlined. Next, the phonological
interpretations of these allophones in the linguistic literature are presented. Based on the established
acoustic indicators of the analyzed backgrounds, the article ends with several important conclusions
for Bulgarian phonetics and phonology.

Keywords: vocals, sound, formants, vocal spectrum, reflexes, old Bulgarian vocal 7

B crarusita ce nscieaBar ChBPEMEHHUTE PEYEBU PealIU3ali Ha BOKaJIHUTE aooHu [€] u
[&] B pomomnckuTe rosopu. IIpejcTaBs ce AMCTPHOYIHsTA IpH BapHaHTHTE Ha hoHeMa [&] U ce
JUCKYTHpa TSIXHaTa TUCTUHKTHUBHA pojsd. Upe3 npuiraraHe Ha MaTeMaTHYeCKH METOOH H
crenuanu3upal copryep ce M3MepBaT TOYHHTE aKyCTHUYHH CTOMHOCTH Ha HSAKOJIKO KOHKPETHH
¢ona. IlorydeHuTe eKCIEpUMEHTATHHA PE3YJITaTH ca HAHECEHW B CHCTEMaTa Ha KapIHMHATHHUTE
IJIACHU Ha MEXAyHapojaHara ()OHETHYHA acoluanus ¥ 10 TO3M HAUYWH Ce€ O4YepTaBaT 30HM Ha
BapupaHe Ha cbhOTBeTHHTE anodoHu. Ha crenpamo Msicto ce IpeacTaBsT (HOHOJIOTHUHHTE
MHTEPIIPETALNH Ha Te3H aJIO()OHU B €3UKOBEICKATa JINTEpaTypa.

TemaTta e 3acsiraHa B CTOTHHIM CTaTWH IO OBJIrapcka JMAJICKTOJNIOTHS M 3aTOBa TYK
JMCKyTHpaMe 4YacT OT TBbpiAeHMATa. KoHcTaTMpame OOCTOSTEICTBOTO, Y€ B JHAIEKTOJOXKKATa
JUTEpaTypa ce U3IM0JI3BaT MHOTO rpa)eMH U HaJpeHH 3HAIM, KOUTO TPYIHO ce AndepeHupar ot
CBhBpeMEHHHTE unTaTteran. Heo0XoanmMo € ommcaHusITa Ha 3BYKOBHTE CHCTEMH Ha ChBPEMEHHHTE
OBIrapCKy TOBOPH J1a C€ OCHOBABAT HAa 0OEKTHBHU 1 TOYHHU M3MEpBaHMA. B Ta3u cratus mocouBame
HSKOJIKO KOHKPETHH IPUMEpPa, B KOUTO Upe3 MPMIaraHe Ha CHEeNHAIN3NPaH coPTyep ce u3MepBar
aKyCTUYHHTE CTOMHOCTH Ha OCOOCHHWTE 3BYKOBE OT POIOINCKHTE TOBOPH, 3aCTBHITHWIM Ha
CTapoOBATapcKUTE BoKanu 7, 4, E, A, b, Ho anogonu Ha GporeMa [&]. JJUCKyTHpaMe BPH3KAaTa MEKILY
aKyCTHYHHTE TapaMeTpH Ha 3BYKOBETE M TsAXHaTa rpaduyHa U (POHOJOTMYHA MHTEPHpPETALUS B
crieuaI3upaHara JIMTeparypa no (pOHeTHKa U ANaeKToJIOrus. Bb3 ocHOBa Ha eKCriepUMeHTalIeH
aHaJIM3 Ha KOHKPETHH ()OHU OT CHbBPEMEHHHU U3TOBOPH U JIOCTUTaMe 10 U3BOJIH, KOUTO Ca N3BE/ICHH
4Ype3 U3MEPBaHMs Ha 3BYKOBHSI CIIEKTHP IPU peaii3anusiTa Ha BapHaHTHTEe Ha (JOHEMHTE B peyura.

B crnepBamunTe cTpaHuIy MpeACTaBIMe CIIEKTPOrpaMHy 3a M3roBopa Ha BOKAIHUTE alIO()hOHU
[¢], [¢] oT doHOMOrMUHATA CHCTEMA HA GBHITApPCKUs €3MK, 3aCBHICTEICTBAHU B CHBPEMEHHOTO
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CBCTOSIHHE Ha POJIOTICKUTE TOBOPHU. Beriky 3ammcy ca mpaBeHu npe3 JiaToTo Ha 2023 roanHa JTUIHO,
Ha TEpeH.

Croiiko CToiiKOB mpezcTass peduexcute Ha c16. 7 /anodorute [&], [8]/ ¢ H3KITIOUHTEIHOTO
pasHooOpasme ot rpadpemu — moBeue oT necer (Croiikos, 1968: 241). [lpm Hamms metox
aHAJIM3MPAHUAT 3BYK ce MpejaBa 4pe3 Bh3MOXKHOCTHTE HAa ChbBPEMEHHHTE COPTYEpPHU NMPOAYKTH,
KOUTO (PUKCHpAT TOYHO MSCTOTO Ha KOHKpPETHHS ()OH, B OMNPEICICH MOMEHT OT HEeroBara
apTUKyJAIMs, BbPXy CHCTEMaTa Ha KapJWHAJIHUTE [JIacHU Ha MexayHaponHata (oHETHYHA
acoruanys (peJaBaHa KaTo TOUKa B HUCKATa 4acT Ha CHEKTporpaMaTta).

Tunuyen BapuaHT Ha (oHema [¢] 3acBHICTEICTBaME NPHU H3rOBOpa Ha ciioBodopmaTa
[2réoa] ot roBopa Ha ceno AnamoBiu, 31aTOrPaAICKO.

Cnexrtporpama 1. [22é0q] — AnamoBun

2 A gleda: Spectrogram | =)

KonkpeTHUIT (hOH ce peam3upa KaTo EHTpaliHa r1acHa. ToBa € TPaJAUIMOHCH BapHAHT Ha
riacHa [€] B pOIOTICKUTE TOBOPH, KOSTO B €TUMOJIOTHUYCH ACIEKT ¢ pediekc Ha ctapoObirapekara
npejiHa HOCOBA TIacHa € OT cioBodopMaTa gneHaatv, gnéHaal, gnenaaisu (Crosinos & Snakues,
1976: 132). CroitHocTute Ha popmanTHTe ca choTBeTHO F1 — 588,1 Hz, F> — 1909,2 Hz, F3 — 2587,1
Hz, F, — 3643,6 Hz.

OtHOBO BapuaHT Ha (oHema [€], ¢ MO-npeAHO YWICHEHHE U MO-OJMM3bK J0 MPUETHS 3a
KHUKOBEH, DPErHCTpHpaMe IIpM H3roBopa Ha riacHa [¢] B cioBodopmara [ocenuce] OT
crapoObirapckata jiekcema skeHa (CrosiHoB & Snakues, 1976: 137).

Cnexrporpama 2. [océnuce] — AnaMoBIH

3 A genise 11 Spectrogram [ |

M TN T A i
- "‘ A\ lLg o . T

FLL6949 Ha F20 21898 Mz 30 2775.0 He P41 5030.6 Hz

[Iporpamara mocouBa MsACTOTO Ha KOHKPETHHsI ()OH B CHCTEMAaTa Ha KapIUHATHHUTE TTIACHH
u otumra cienaure Gopmantau croitnoctu: Fi — 634,3 Hz, F» — 2153,8 Hz, F3 — 2773,0 Hz, F4 —
3939,6 Hz.

B poznornickuTte TOBOpH OTHOBO BapHaHTH Ha (oHEMa [¢] ce cpemar B eTHMOJOTHYHHUTE
MO3UIMK Ha CTapoOBIrapckaTta IJlacHa 7, KOSTO B KOHKPETHHS CIydail € OT cTapoOBirapckara
cioBopopma 1710 (CrosHoB & Smakmes, 1976: 137). 3amucanara Bb3pacTHa HOCHTENKA Ha

IUajeKkTa Ha ceno AaMoBIHM, 37aTOTPajcko € yHmoTpeOwmsa TPOWHO 4YICHYBaHE M Taka
3aCBHUJICTEJICTBAHUSIT U3TOBOD € [1€mono].
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Cnexkrporpama 3. [zémono] — Anamosuu
3 A letono: Spectrogram | = e
o p— =101

BapuaHTBPT TyK 3HAUWTENHO C€ OTIMYaBa OT CTAHJAPTHHUTE MPEACTABU 32 BapHaHTH Ha
¢onema [¢] BbB (hoHeTHKATA U (poHONOTHATA Ha OBArapcKus e3uk. Ha ciektporpamara Ha [1émono]
ca OTYETEHM CIEKTPaTHU (OPMAHTHH CTOMHOCTH, KOMTO KOHTpAacTHUpaT Ha Te3W B KHHMrara Ha
Jumutsp Tunkos, a umenno: F1 — 485,5 Hz, F,— 1140,8 Hz, F; — 2614,3 Hz, F» — 3374,2 Hz. Bee
NaK ayJUTUBHO ce YyyBa BapuaHT Ha ¢oHeMa [¢]. KoHkpeTHusT (OH B cUcTeMaTa Ha KapJHHATHUTE
IJIACHM C€ peasln3upa KaTo 3aJ{Ha BUCOKA IIacHAa U TOBA MPOTUBOPEUH Ha JAOCETAlIHUTE MPEICTaBU
3a BapHaHTHUTE Ha oHeMa [¢] B Obirapckust e3uk. Thil KaTo TOBA HE € SAUHCTBEHO M3KIIOYCHUE B
HAIIUTE TICPMAHEHTHH €KCTICPUMEHTAITHH aKyCTHYHH U3CIICABAHUS HA 3BYKOBETE B ChBPEMEHHATA
M3TOBOpHA peanu3alys Ha OBIrapckus e3uK, moJoOHU (OHHM MOKa3BaT HATIeJHO MHOTOKPATHO
M3THKBAHOTO OT HAC 3HAYUTEIHO BapHpaHe Ha (JOPMAHTHUTE CTOHHOCTH IpH alo(OHUTE HA SIHU
u cemu poHeMu. KbM TO3M MOMEHT HHE H3THKBaMe TOBa BapHpaHe, 0e3 1a TocoyBaMe TpaHHIN Ha
BapHpaHeTO WIM Ja TOCOYBaME NPHUYMHHUTE 3a BapupaHeTo. ChINO Taka sSICHO TBBPAHUM, Y€
MIPUYMHATE 32 BApUPAHETO HAMAT CTPOTa CTUMOJIOTHYHA 3aBHCHMOCT.

Heka TpeCTaBHM OlIle eIMH BAPHAHT Ha hoHEeMa [&] B eTMMOIOTHYHHUTE MO3UIHH HA CTO.
BOKai 7 ot cinoBodopmara a7tm (47t 1, k. p. -i- ocH. Mu. 4. gena) (CrosHoB & Snakues, 1976:
137). Cnensa ga ordyereM, 4e B Jauayiekta Ha ceio [maBku, KcaHTHIICKO € HambIHO 3ama3eHa
crapoOBirapckata gopMa W ce H3roBaps [IéTH], KaTO II€ YCTAHOBHM €KCIIEPHMEHTAIHO
IMpOYMHATA Ha ToBa [&], pedhiexc Ha 7.

Cnekrporpama 4. 3a usrosopa [61usndaxa mpu 0ému] — I naBku

32 6_bliznaka tri deti: Spactrogram | = e

dopmanTtHHTE cToiHOCTH TyK ca F1491,0 Hz, F, 1694,1 Hz, F3 2675,2 Hz u F4 3677,0 Hz.

Hue 3amounaxme Ta3u cTraTvs ¢ KOHCTaTalMsATa, de BapHaHTUTE Ha GoHemwute [¢] u [0] B
pOJIOTICKUTE TOBOPH ce mpeacTaBsT oT Croiiko CroiikoB ¢ oBeue ot 22 rpademu. Te3u rpademu
ce ynoTpeOsBaT caMo OT €IMH aBTOP U caMo B eHa cTyAns. OOEKTUBHHUTE JaHHN OT MHOTOKPaTHHTE
HU aKyCTMYHM EKCIEpUMEHTAHU H3CIEABaHUs MOKAa3BaT OTPOMHO BapuUpaHe NpHU KOHKPETHHUTE
(OHH, KOUTO OT ETUMOJIOTHYHA TJIe/JHa TOUKa TpsIOBa Aa ObIAT eHH U ChUIH. FIMEHHO 3aTOBa SICHO
roco4yBame, 4e yrnorpedara Ha TOBa TOJIIMO MHOKECTBO rpadeMu He ce OCHOBaBa Ha OOCK TUBHUTE
aKyCTHYHHM CTOMHOCTM Ha TpaHCKpuOupaHuTe 3ByKoBe. OCBEH TOBa CTOTHIM ABTOPU OIMCBAT
0co0eHU 3BYKOBE, PETHUCTPUPAHH HA €3MKOBaTa TEPUTOPHS HA OBJITapCKUsl €3UK B CHHXPOHEH U
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IUaxpoHeH acnekT. Taka n3momsBanuTe rpadeMu ctaBat He0003pUMO MHOTO. TOBa IPaBH YETEHETO
Ha JIUTepaTypata 3a 3ByKOBETE B OBJITapCKUs €3HUK TPYIHO, 3aII0TO HE € SICHO JaJCH aBTOp, KaTo €
yIoTpeOwWIT Py TpaHCKpUOUpaHe najeHa rpademMa, Kos TOYHO 3BYKOBa CTOMHOCT € oTOens3an. B
Ta3d BPB3Ka TPAHCKPHOHMPAHETO HA 3BYKOBETE B POJIOICKUTE TOBOPH HE € OOEKTHBHO W HEKa
aBTOPHTE U3IIOJI3BAT ITOHE TI0-MaJIKO CHMBOJIU. Besko n3cineiBane Ha 3ByKOBETE B OBITaPCKUS €3UK
B MOCJICTHUS KOHKPETEH CITy4yail — M3roBOp Ha ciioBodopmara [1émoHo] OT pOJOIICKHA TOBOP — I
TpancKkpuGupa pediekca Ha cT6. rimacHa 7 ¢ rpademarta &. OtueTeHnTe GOPMAHTHH CTORHOCTH SCHO
MOKa3BaT, Ye TaKoBa TPAHCKpUOMpaHe He OTroBaps Ha aKyCTHYHHTE IIapaMeTpH Ha
TPaHCKpUOUPAHHUS 3BYK.

BB3 ocHOBa Ha HSKOJIKO MPEJCTaBEHU CIIEKTPOrPaMH 3a KOHKPETEH U3rOBOpP Ha BApHAHTHUTE
Ha (oHeMa [¢] B CEBpEeMEHHH POIOIICKH TOBOPH MOKEM J1a HAaIpaBUM H3BOJA, Y€ BapHAHTHUTE Ha
(donema [¢] ce peanm3upaT aKyCTHIHO B MHOTO TOJIsIMa 30HA Ha Auciepcus. BapuanTture Ha poHema
[€] mamaT cTpora eTumMonorudHa 3aBUCUMOCT. OTPOMHOTO aKyCTUYHO BapHpaHe M Ha KOHKPETHUTE
doHHM MpemMaxBa BB3MOKHOCTTA Ja Ob1aT 060co0sBanu aBe poremu [¢], [¢] B pOAONCKITE TOBOPH.
M3roBopsT Ha BapuanTuTe [&], [¢] HAMA 1a ce peatu3upa 3aKOHOMEPHO OT eTHMOJOTHYHA HIIH OT
aKyCTHYHA I7Ie/[HA TOuKa. KOHKpeTHHTe peueBy peanusaruy Ha [¢], [¢] BapupaT He3aKOHOMEPHO H
B MHOTO TOJISIMa 30HA Ha JTUCIIEPCHSL.

Mosxe J1a ce KOHCTaTHpa CEPHO3HO BapHpaHe Ha pOPMaHTHHUTE CTOMHOCTH MPU pedIieKcuTe
Ha cT0. riacHa 7. Ha To3u etan e TpyaHO na kinacuduuupaMe oTYeTeHUTE BapuaHTU. BakHo e na
oTOesekUM, ue ayJAWTHBHO, NP MHOTOKPATHHUTE IPOCIYIIBaHHMS, BCHYKH Te3u (GOHH ce
BB3IIPHUEMAT KaTo IJacHa [¢].

3a ma MoXe Ja BH3yalH3HpaMme ToisiMaTa Auciepcus npu ainodoHunTe Ha (oHeMa [¢],
W3TOTBUXME ClieiHaTa rpaduka. Bepxy cucremara Ha KapAWHAIHUTE TJIACHH Ha rpadukara ce
HaHeceHu rnacuure [0], [a], [B], [€] copen croiiHocTuTe, oTyeTeHn OT Jumuthbp Tunkos (Tuikos,
1983: 33) u BapuaHTHTE 32 TIaCHUTE [¢], U [e], MIOJIy4Y€HU B Ta3u CTATUS.
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1. Ha rpadukaTa SICHO ce BU3yaIn3upa, 9€ BApHAHTUTE Ha (hoHEeMa [¢€] BapupaT 3HAUUTEITHO.

2. BapuantsT Ha (onema [&] oT cioBodopmara [IETOHO] MOYTH CHBIAAA C BAPHAHTA HA
riacHa [0] cropen u3cnenBanusaTa Ha JJuMuTbp THIIKOB.

3. BapuantsT Ha QoHema [¢] oT crmoBodopmara [ﬂéTI/I] € MHOro OJM30 Ia JageHUTE OT
Jumutbp TUIKOB CTOHHOCTH 3a riacHa [b).

4. BapuaHTHTe Ha TJacHa [€] He ce peaJM3Upar KaTo BapUaHTH Ha IpejHa IJacHa, a KaTo
LEHTPaIHY IJIacHU. ToBa € TpaJuIMOHEeH BapHAHT Ha IIacHa [€] B POJIOTICKUTE TOBOPH.

5. Hama eTumoioruyHa 3aBHCHMOCT NIPH H3MEpPBAaHETO Ha cToliHocTuTe Ha Fi, kKowTO
I0KA3BaT MIMPOYMHATA Ha racHaTa. U Thil kaTo rpademarta & ce HapHua ,,IUPOKO e, a rpadeMara
¢ ce HapHuya ,,HOPMaJIHO €, HsIMa 3aKOHOMEPHOCT ITPY 3aCBHETEJICTBAHETO HA JIBaTa BapuaHTa Ha
¢donema [¢].

6. Berpexu mokazaHuTe BapuaIiy 3ByKOBeTe 0e3 KoJleOaHus ay IMTHBHO U (DOHOJIOTHIHO ce
BB3IIpHEMAT KaTo BapHaHTH Ha GoHema [¢]. Ha mokasaHnTe BH3yanu3aIliii HAKOW OT BapHaHTHTE
MOYTH CHBIAJAT, 3aII0TO Ca U3TOTBEHH CAMO B3 OCHOBA CTOMHOCTHUTE Ha IBPBUTE JBa (hOPMAHTA.
Ot TO31 (hakT cienBa apyr m3Bom (Ne 7), xoifto e popMmymupaH 3a mpBB BT B OBJITapckara
(oHeTHKa B Ta3W CTATHS.

7. Bp3 ocHOBa Ha KOHCTaTUPaHOTO B U3BO M Ne 2, Ne 3 i Ne 6 nocturame a0 3aK/IIOYEHUETO:
IJIACHUTE B OBJIrapcKus €3UK He Morar Ja ce Au(epeHiupar caMo Bb3 OCHOBA CTOMHOCTHTE Ha
bpBUTE Ba (OpPMaHTA.
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MBPTBOTO TAJO (U3 ,,CTPAHULIA OT KHUT'ATA 3A
CTPAJAHUSATA HA BBJITAPCKHUA HAPOJ“ OT JIOBEH
KAPABEJIOB)
3npaBko /leyeB
ILiioBauBCcKHM yHUBepcureT ,,[laucuii Xujengapcku

THE DEAD BODY (FROM "PAGES FROM THE BOOK OF THE
SUFFERING OF THE BULGARIAN PEOPLE" BY LYUBEN
KARAVELOV)

Zdravko Dechev
University of Plovdiv Paisii Hilendarski

Abstract: The presented observations focus on the episodes of desecration of the dead slave
body in the stories of Lyuben Kravelov. The slave must also be humiliated through the mockery of
his flesh. The lifeless flesh in Karavelov's plots becomes the basis for "ritualizing” suffering.
Suffering beyond the end of life must be so ceremonially ostentatious that the memory of it is
irresistibly traumatized. The body remains most visibly vulnerable post mortem, because it turns out
to be unimaginably dehumanized in its anatomy (burned, cut, torn).

Keywords: Karavelov, story, slavery, violence, victims, death, desecrated dead body

C aronusTa, ¢ NPUIJYIIEHHUs CMpPassiBalll CTOH, ChC CETHATA BB3JMUILIKA HE HACTHIIBA KPasT
3a yMBPTBEHOTO TS0 Ha HacuieHus po0. Y B aHaToMu4yHaTa My OYKBaJIHOCT — KPBB, KOXKa, MECO,
KOCTH... — ,,HSIMa TOKOH M CMBPT, mpemaxBamm Oonkara 3a ToBa Tsuo (ITemesa, 2015: 92).
Hacrosimure peoBe ce GpOKycHpar BbPXY IpuMepH oT KapaBesoBuTe ,,pycKH‘* TOBECTBOBaHMS,
KOMTO pa3KpHMBaT MpejACTaBara, 4e ,,CMbPTTa € M3Te3aHUE JOTOJIKOBA, JOKOJIKOTO € HE CaMo
JIMIIaBaHEe OT MPaBOTO HA JKUBOT, HO M IOBOJ 3a... €/IHA MPEeCMeTHaTa rpajauus OT CTpagaHus’
(DPyko, 1998: 37) u ykac. Bppxnara touka Ha Hacuiueto B Kapasenosurte ,,CTpaHuIy... HEBUHATH
€ TOCTaBeHa C aKTa Ha Heuus ¢usnyecka cMbpT. PoOBT TpsibBa na Obie yHHM3EH W 4pe3
W3/1€BATEICTBOTO HAJ| IUTBTTA M HAJ TEJIECHUTE MYy CyOCTaHIINU:

... pasnpaxa Kopema Ha CUpomama JiceHd, u38aouxa uz ympooama u u Opyeu HO8 nioo u
Paspaszaxa 2o Ha napuenyd... Axmeo pedicewe owe HePoOICOEHOMO HA CEsIM OemeHye U ¢ 201amMa
JIOMUHA U 8UKALUE KAMO J1YO:

- He camo esaypume, no u cememo um mpsbea oa ce uzuucmu om cgemwvm... (13 ,,Typcku
namia. 3anucKy Ha efHa kanyrepka“), (Kapasenos, 1965, I: 131);

... Jlens neoicu 6 karma u 2neda cvC CMbKACHU 04U KoM Hebemo, a Kyuema i pbpam pvyeme,
Kbcam Ha yacmu msnomo u u obnuzeam netinama ceeujena kpve (U3 ,,Hena®), (Kapasenos, 1965,
I: 545).

Hesaunranero Ha po6a TpsOBa /1a € JOTOJIKOBA OCE3aTEJIHO TEJIECHO, Y€ JOPHU U MBPTBOTO
POOCKO TSLIO — C BCSIKA CBOSI YacT — € ,,IPU30BaBaHo... aa ceuaerencrsa...” (Cogenue, 2001: 178),

4 Kato ,,pyckn orbensspame Kapasenosure GeneTpUCTHIHU TBOPOH, CH3AaNE€HH MIPU IIPECTOS MY
B Pycus (1857 — 1867) u nyGinukyBanu B cGopHuKa ,,CTpaHHIBI M3 KHUTH CTpaJaHuii 60ArapcKoro
mwiemenn  ipe3 1868 romuna. KapaBenos npeBexaa Ha OBJITAPCKH €3UK TE3U CBOM ITOBECTBOBAHHUS
W T TIONyJISIpU3Upa MO cTpaHuuuTe Ha ,,CBoOona“, ,,HezaBucumoct™ u ,,3HaHue", npepaboTeHN
3HAYUTEITHO.
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TIPH TOBA HEOIIPOBEPIKUMO, Ue € (32)BIAASHO U He-céoe. CMUCHIBT, KOWTO BiIarame B pa3onupaneTo
3a MBPTBOTO TSUIO KaTo He-cgoe, TPEIoyara cho0pas3siBaHe, OCBEH C TPAJULMOHHNATE (HApPOIHH)
CyeBepusl, U C Harjacara, 4¢ HaCHIMETO/H3/IEBATEICTBOTO Haj IUIBbTTa (KU3HEHA WIM MBPTBA,
YyXJa WIH CBOSI) € — aKo ce 000CHOBeM ¢ aymure Ha Dyko — ,,momuTHdecka o0cama Ha TIOTO
(Dyxo, 1998: 30). B Kapasenosute ,,CTpaHumm...“ cTpagaHusTa Ha OBATaApUTEe Ca TPABMHPAIIO
YCTOWYMBY HMMEHHO 4Ype3 ynoTpedaTa Ha TSUIOTO Ha poda, 3aIloTo ,,BIACTOBHTE OTHOILICHUS
OCBILIECTBSBAT HEMOCPEJCTBEH 3aXBaT Haj HEro; Te ro oOrpaxuar, Oenexar ro, BE3MUTABAT ro,
W3MBYBAT I'0, IPUHYKJIABAT I'0 KbM TPYA, HAJNAraT My pa3HH LIEPEMOHUH, H3UCKBAT OT HErO 3HAIU
(Dyxo, 1998: 30). B T03u CMUCHI Ca OTKPOUMH HIOAHCUTE B OCMUCIISTHETO HA MBPTBOTO TSJIO KaTo
He-c6oe. BCBIHOCT Ol11e C pakJaHETO CH POOCKHUSAT YOBEK He IPUHAUIEeKH Ha cebe cu. BeenssecTHo
e yoexnennero Ha Oenonorara ['eprana (,,/13BopsT Ha bemonorara“ (1873) — [letko P. CnaseiikoB),
e HaJ] )KUBOTA M B POOCKHSI CBAT MOTAT Jla TOCHOAAPCTRAT, ajla BOJATA M OCTaBa HEIIPUKOCHOBEHA.
VIMeHHO 1o TO3M Ha4WH TSUI0TO Ha poda € MPeonpeesieHo 1a € He-cgoe. [lapagokcanHo He-céoe ’
B JKMBOTA, HE CaMO KaTo JOM Ha CMBpPTTA. 32 MOPOOMTENS, 3a HACHIHMKA TSUIOTO € ,,JOCTBHIIHO
6naro* (dyko, 1998: 29) — mpousBoauTenHa cuia, OOWHA €IUHMIA, CPEACTBO 3a pa3Tyxa —
BKITFOUUTEITHO U B Hal{-KNBOTHHCKUTE 1 M3MEPEHHS, apeHa Ha ITaTOJIOTUYHH BIACTOBU IIEPEMOHUH
— 0co0eHO Korato € 0e3)KM3HEHO, HeClOoCOOHO Ha ChIpOoTHBA. OT (ONKIOPHO-MUTOJIOTHYHHUTE
NPE/ICTaBU 3HAEM, Y€ MBPTBOTO TSIIO € He-coe, 3alll0TO CMBPTTa ,,HATOBAPBA 3HAKOBO BPEMETO U
MPOCTPAHCTBOTO Ha JKUBHUTE U 3aIl0YBAT JIa CE U3ITBJIHABAT PA3IMYHU 00pE/IH, YHMSTO 1ie]] € HelHaTa
HeyTpanmuzauus” (Jumutposa, 2013: 457). MbepTBUsT, Makap ONU3bK U CBHAEH, CE Bb3IpUEMa U
KaTo OmacHHs ApYr, Karo o0pa3 Ha OTBBJHOCTTA, KaTO OH3U, KOMTO ,,BHACS JIBYCMHCJIEHOCT U
Oe3penre B WHAYe ONMMTOMEHHs, WU3SACHEH M mozapeaeH cwsr... (Capuuzos, 1992: 9). 3atosa
paszmsnaTa ¢ MBPTBHS CE€ pUTyalM3Wpa Hal-paHO B YOBEIIKaTa KyJlTypa M C€ OCMHUCIS Karo
MIPEATNIOCTaBKAa CBETHT HA JKMBUTE OTHOBO jAa ObJe NMpHeMJIMBO obnvaeH m cBoil. [loppkara Ha
BoiiBosata JloHuo oT exmHomMmeHHata KapaBenoBa TBopOa: ,,MBpTBHTE 1@ HE OCTaBATE, 1A T'H
yBimgare cuen cebe cu... (U3 ,,Jloruo), (Kapasemos, 1965, I: 455), ot enHa cTpaHa, 3aratsa 3a
CTOMHOCTTA HA MBUCHHYECKATa CMBPT U 32 OYNTTA KbM MOXXEPTBAHOTO TSUIO M ONAa3BaHETO MY OT
nopyrasate. Ot apyra ctpana obaue HAMa Kak Ja HEe YJIOBUM CTpaxa OT €BETyaHOTO M30CTaBsIHE
Ha MbpTBUTE. Jla HE MONXOIMII MOJ00aBal0 KbM MBPTBOTO TSUIO, KaTo Ce ChOOpasum ¢
norpebaliHaTa ¥ ¢ HOMEHeJIHaTa 00pPEAHOCT, O3HAYaBa J1a MOJJIOXKHMIII HA U3MUTAaHUE YCTOWYNBOCTTA
Ha CBeTa Ha JKMBHTE. 3aTOBa ¢ 0COOEHa 3arprkeHocT B pyra Kapasenosa TBopOa ce criomeHaBa:
,»J10 CPEHOII KOMaxMe Ipo0bT, a MPejl 30pH CIIyCHAXMe B HEro MbPTBOTO TSUIO M 3aPOBHXME ro 0e3
ot 6e3 cBelly, 6e3 OIelIo ¥ TaMsIH; CaMO MaMma MPEKPBCTH CBOsITAa HElllaCTHA CecTpa M pede: ,,Jleka
i npeet!” (U3 ,,Hema®), (Kapasemor, 1965, I: 545). Bcesko nmefictBue crpsiMo MBPTBHS 0e3
oOnuaifHaTa TpaHc(OpMHUpAIa CTATyTa Ha TSIIOTO PUTYAIHOCT € HEMHUCINMO. MBPTBOTO TSUIO ,,CE
BB3MPHEMa U OIEHABA CIIOPE]] CTENEHTA, B KOSITO OTrOBaps Ha CTPOTa CHCTeMa 3a MOAPEKAaHe Ha
cera“ (Kucukosa, 2007: 63). I'pmkarta 3a MBPTBOTO TSUIO M MO-CIICLIMAIHO HAIIPUMED CJIaraHeTo B
KOBUEra WiH B Tpoba Ha mpeiMeTH OT OMTa Ha NOKOWHHKA MO4epTaBa, 4e ,,MbPTBUSAT € CBbP3aH C
TOBa, KOETO € OMJI KaTo JKMB, Ue JIOPH 3ama3Ba CBOsI ceMeeH u obmecTtseH cratyT (JKuskos, 2000:
279). Haponnata HE KyJaTypa ,,MAHTEIpUpa‘ 0 0COOCH HAYMH MBPTBUS KbM JKMBHTE U JOIyCKa
JIBOMCTBEHO OTHOLICHHE KbM HEro: ,,cle]] CMbPTTa TOil OCTaBa 3a JBJIr0 BpeMe HEYHCT..., JIOKAaTO
MIOCTETICHHO (Ha IIOMEHUTE JI0 €JJHa TOJINHA...) TO! cTaBa TOCT, IOMAaKuH, MPeaxXoHuK...  (JKuBKOB,
2000: 283). Hewuio noBeue — ,,MbPTBUAT... OCTaBa B €/IHA TEPUTOPHS, KbJIETO € CBBP3aH C KbLIaTa
cH,... ¢be commyma™ (OKuskos, 2000: 279). Eto 3amio, ,,koraTo HAKOW € MOOEAWTEN M HCKa Ja
YVHHUIIIOKHU €/HA HENpHUATEJICKa eTHUYHA OOLIHOCT, TOM M3TPBIBa Hall-HANpes] HEHHHTE MBPTBH,
HEeWHUTE KOPEHH — 0TBapsl TPOOHULINTE, HAYYNEa KOCTUTE, IPABH I'M Ha TIpax, pa3pbCcBa I'M U Taka
JIeCTpyKTypupa camus cBsAT Ha xuBute” (JKuskos, 2000: 279). B To3u konTekct KapaBenoBute
CTPaHUIM 3a MOPYraHOTO MBPTBO TAJO YCIOXHSBAT pa3OMpaHEeTo, 4e POOCTBOTO C€ CBBP3BA C
HSIKaKBa CTEIEH Ha TEIEeCHO MU3TE3aHHe WM C TPO3HA CMBPT. BhIpekn ue ce HaTpynBar oOpasute
Ha MBPTBUTE, a HE Ha OLIEJIETINTE, CMBPTTa HE € CAMO OCHOBAHHME JIa C€ KaTaJIOTM3UPa H3YHUCTBAHETO
Ha cBeTa OT rsypute. CMBpTTa MO3BOJIABA TEIECHOTO Ja CE YNMOTpPeOM KaTo CBHIAETEICTBO 32
W3PONEHOTO MpWJIAaraHe Ha BIAcT: ,,JJbBBT M THIBPBT CTOST MHOTO IIO-BHCOKO B CBOSTa
HPaBCTBEHOCT OT YOBEKBT — TUI'BPBT yAyIIBA KOE /1a € )KMBOTHO CAMO Jja CE Hasi/e, & YOBEKBT — M3
pa3IMYHU [eIu U 1Mo pa3nudHu nmoadyxaenus* (Kapasenos, 1965, I: 118). BractoBara makomocT
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Ha YOBEKa HAAXBBPJIA OOWYalHATA >KUBOTHHCKA MHCTHHKTHBHOCT. CBEAEH 1O TEJIECHHUTE CH
OCTaHKH, YOBEK OM TPAOBAJIO Ja € MOABIACTEH U3IUI0 HAa MPUPOAHUTE 3aKOHU. be3kn3HeHaTa IIbT
B KapaBenoBute croxern obatde ce MPeBPbIIa B OCHOBAHHE CTPAJlaHUETO Ja CE ,,pUTyaIn3upa’ He
caMo BBpPXy/B kuBoTa. CTpaJaHHWETO M OTBBJ XU3HEHHS Kpail TpsOBa Oa € 0 TakaBa CTETEH
[IEPEMOHNAITHO TTOKAa3HO, Y€ MaMeTTa 3a HEero Aa € HEMpPeoJOJIMMO TPaBMHpaHa M YCHIIHETO 3a
CHOJICNISIHETO ¥ BCE O-HEBB3MOXKHO. Taka cies1 oTOposiBaHe Ha JKEPTBUTE — ,,... HAMEPUXa CUPOMax
Crolika obeceH Ha rojsiMata BbpOa; 6ada I{Bera nexxu mpprBa™ (13 ,,Hena®), (Kapasenos, 1965, I:
513) — kynMHUHAIUATA HA HACHJICTBEHATa CMBPT HACTHIIBA PA3KO ¢ 00Opasa Ha ,,KIETOTO ACTCHIIC
Hona — B sxapaBara nonyusropsuio!“ (U3 ,,Hena*), (Kapasenos, 1965, I: 513). Heo6xoaumo ¢ aa
MPUIIOMHUM, Y€ 00pa3bT Ha MOPYraHOTO MBPTBO JIETCKO TENIE MMa CBOSTA OILE IO-IIOKHpaIla
Bepcwus B oBecTTa Ha Bacwn [Ipymes ,,HemacTtra ¢pamumusa‘: ,,Hacpen kpImm ropemie roiasiM OTBH,
JI0 KOWTO CEJIeIIe ENH eIbp YEIOBEK, KOWTO Oelle HaThKHAI Ha IIUII ABETOAUIIHO MAJIKO JETE U
To BBpTeIe, kato ue medernte kedam!...” (Ipymes, 2003: 13). ILrpTTa HAa MBPTBOTO JAETE CSAKAII €
MOATOTBSIHA 33 HEYTOJIMMATa 1acT Ha BCETIOTIIbIIAIIaTa BIacT. B Tasn kpaitna ¢asa Ha perpecuBHO
MOBEAICHHE MBPTBOTO TSJIO CE BB3NPHEMa KaTo OOEKT Ha JIIOAOEICTBO, KaTo OOBBP3aHO ChC
checTHOTO®. Jla He 3a0paBsMe, Ye HACHIIHMIUTE TUPAHHM, OCBEH BCHYKO MPEANONAraeMo, ca W
,-BBPXOBHUTE cyOekTHu Ha mmtockaneto’ (Ilenesa, 2015: 87) u ,,uynoBuIHaTa UCTHHA €, Y€ TAXHOTO
ocHOBHO sictue cme Hue* (Ilenesa, 2015: 88). 1 upe3 caaAUCTHYHOTO My MOAETISIHE BCHIKH MOTaT Ja
CTaHAT YYaCTHHUIIM B IEPEMOHMATA HA BCEBIACTHE: ,,MalikaTa TerJeme 4eJ0TO CH Ha eHa CTPaHa,
a TypIHTe ro Terjexa Ha Jpyra, U KOraTto TypLuTe BHIAAXa, uye THS UMaT paboTa c eIHa SKa U
ponomoOuBa Maiika, KOSTO TM Xallelle [0 pbLeTe, TO AXMea W3BaJy HOXa CH, MNpeceye
MOMMUUEHLIETO Ha JIBE MOJOBHHU U U3BHKA:

- EnnoTo mapue Ham, a apyroro Ha Tede” (U3 ,, Typcku mama. 3anucky Ha efHa Karyrepka’),
(Kapasernos, 1965, I: 131).

IToneneHoTo MBPTBO TSIO CBEXJa HYOBEIIKATa IUIBT JO BELIHOTO, C KOETO MOXE Jia ce
pasmosara BCI4eCKH, a B KOHKPETHHS ClTy4yail HampaBo Aa ce pa3gaze. IlrprTa, KaTo 3a70BosABaIia
BJIACTOBATa JIAKOMOCT, HE MOXKe Ja OBJe Isiyla U HEeMOKbTHATa. TpeTHpaHeTo ¥ JONBIHUTEITHO
TeHepaJIN3Upa OTHOLICHUATA MEX/Iy OBJIACTCHH U BIAaJCHHU. B TO3M CMHUCHI 1I€JOCTTa Ha HAIIETO €
KOMIIPOMETHpaHa I0OpH U B CaKpaHaTa HEIOKBTHATOCT Ha HAIIUTE MBPTBH. U oIlie Helo — HapoaAbT
HH BSIpBa, Y€ MBPTBUSIT € HEM3MEHHA YacT, MaKap OTKbCHATa, OT KOJIEKTHBA, U CMBbPTTA HBA, 3a Ja
ro mpuoOmm KeM mpeanute. ,,W ce mpubpa mpu geaumte cu!“ — Tas crapo3aBeTHa (pasza uma
BINJHOCT U BBB (DOIKIOPHOTO MucieHe. Cliel CMBPTTa CH MBPTBHAT C€ BIIMCBA B CyMapHa,
HEsICHa, pa3MUTa OOIIHOCT HA OT/AABHA IPECEIMIN Ce BbB BEYHOCTTA NPaoTHH. DOIKIOPHOTO
ToBepue, Ye JaJIeueH MPaoTel] ce MPEBPhINa B TyX-TA3UTENT HA OTHUIIETO U IOMOYaIUETO, TOHIKOTa
Ipues o0JIMKa Ha JOMaIllHa 3MUsl, TOBOPH 3a Pa3TBapsHETO Ha HErOBHS ,,00pa3™ B pOAOBOTO HAYaIO.
ThKkMO KaTo 3MHUS-CTONAH TOHW ce mpuoOInaBa KbM JIOHOTO Ha Maiikara-3eMs, OTKBAETO €
MIPOU3NA3BI... TOBa caMBaHE HA MBPTBHU ¢ MalKaTa-3eMs, B YAATO TPBI CE TaAT KU3HEPAKIAIIH
€HEepruy, My NpHUJaBa XTOHHMYHA CAKPAJIHOCT, C KaKBaTO MaTPUapXajHUAT CEJISTHUH HaxapsiBa U
3emsaTa’” (Anrenos, 2000: 9). To3u mporiec Ha prodmaBaiia Tpanchopmanus odade mpeanoaara
TAJOTO J1a He OBJie YHM3EHO M IOKBapeHO B CMBpTTa. Pazbmpa ce, HACHIHWKBT THUPAHUH OT
KapapenoBuTe CIOKETH €7Ba JIU € TTOBJIUSH B ICHCTBHUATA CH OT OIIMCAHOTO HApOIHO cyesepue. To
61 MOTJI0 1a IMa 3HAYCHHE 32 OJIM3KUTE HA KEPTBUTE, Y KOUTO BCE MTO-HETIPEOLOINMO € YCEIIaHEeTo,
4Ye CMBPTTA HE € KpasT Ha CTpaJaHusiTa, HE € BB3MOXKHOTO CIIaCEHHE, HE OTBapsl I'bTS KbM
NpUOOIIaBaHETO C MPEUnTe, a 32 HACHIHUKA CE OKa3Ba He MO-MaJIKO Ba)KHO KaKBO CJIEJBa ClIE]
CMBpTTa Ha XepTBata. HeroBara ChIIMHCKa yJIOBJIETBOPEHOCT HpencTon. B m3o0mimmero ot
KECTOKOCTH, KOUTO TOH IpHiIara BbpXy MBbPTBOTO TsUIO, IIPO3UPa MMEHHO ,,lIPECMETHATA TPAIaLlist
ot crpaganus’ (Dyko, 1998: 37), 3a KOATO CIIOMEHAXME B HAYAIOTO Ha HACTOSIIATE HAOIOICHHS.
YMBPTBSIBAHETO HA JAETETO B UTUPAHMS IIO-TOPE OTKBC OT MOBECTTA ,, | yPCKH Talia... He CBeXAa
KECTOKOCTTA Ha HACWIIHMKA JJO €JHH-CIMHCTBEH JKECT, IPU TOBA 3a KpaTKo Bpeme. M B omucaHneTo
Ha MBPTBHUTE OT paskasa ,,CUpOTO CEMEHCTBO  N3TE3aHHETO Ha MBPTBOTO TSJIO € (parmupaiio cheC
CBOsITa KPaHHOCT: ,,...MOHTE OpaTs U CECTPH JIekKAT U3CEUCHH U U3KIaHu... Kitera Jluna,... pa3pszana

5 Bux Ilenesa, Unna. Bores. Tsanoro Ha Haumonamusma. Codus, Msgarencrso ,,Kpamina Ma6®,
2015, c. 87 -113.
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Ha JBE TOJIOBMHHM, a MapTa m3ps3aHa Ha Mainkd mnapuenna...“ (M3 ,,CupoTo cemelcTBO™),
(Kapasenos, 1965, 1. 427). bbp3ara HacWICTBEHa CMBPT C€ OKasBa ,,HyjeBaTa CTEIEH Ha
n3tezannero” (Dyko, 1998: 37) B KapasenmoBure moBecTBoBaHUS. M3Te3aHneTo, HE caMO KaTo
CIIEICTBHE OT KOHKPETHH OOCTOSATENICTBA W €BEHTYAJIHH NPUYMHH (HAIIpUMep HW3MBIHCHHWE Ha
MIPHUCHIIA), BCE MAK € U ,,TEXHUKA U He TpsOBa 1a ce ObpKa ¢ KpalfHOCTHTE Ha HAKakBa Oe33aKOHHA
spoct (dyko, 1998: 37). Tasu rnemHa Touka, C PUCK Ja MPO3BYYM B HAKAKBa CTENEH
MaHUIYJaTHBHO Cc ornex Ha KapaBenoBurte croxeTH, MPOMEHs pa30MpaHETO HH 32 MOPYraHOTO
MBPTBO TsJI0. KapTHHata Ha pa3mosioBeHOTO/M3cedeHo/(M3)psI3aH0 MBPTBO TSJIO CTaBa BPBXHA
TOYKa Ha CTPaAJaHHMETO, 3alI0TO IO MPEJCTaBsi KaTro MPOABDKABAllO M B CMBPTTA, TOECT IO
cBOEOOpa3eH HauMH ro MpeBpblla B Oe3kpaiiHo. OCHOBaHHETO 3a Ta3M YOEAEHOCT HaAXBbBpPIIL
OeJeTPUCTUIHOTO OTKpPOBEHHE: ,,Hue KiMBeeM B TakOBa €IHO IIapCTBO, B KOETO HH MBPTBUTE HE
HaM#paT Mup U yremenue. Hue He MoxeMe 1a KaxeMe Ha MBPTBBIIUTE CH ,,JIeKa BH MPBCT, 3aI10
Tas IPBCT MOYTH BCEKH ICH ce OONMBA C KPBBTA HAa TEXHUTE Jena. AKO OM BCSIKO €IHO KaMbie
MMAJIo 37K, aKo OH BCAKO €THO ABPBO MOXKAJIO 1a TOBOPH, aKO O BCAKA €HA TPEBHUIIA MOJKaJIa J1a
MIpUKa3Ba U aKO OW BCHMYKUTE THUS 3aXBaHAIHU Jla TOBOPAT 3a¢IHO, TO IMaK He OW MOTIM HHU 3a CTO
TOJIVH J1a HU U3MPHUKAXKAT KOITKO MBKH H KOJIKO HEBOJIH € TIPETHPILLI HAIIUAT HAPO.I; a aKO OM YOBEK
3axBaHall Ja Kolae, TO OM HaMepwul MBUCHMYECKHM KOCTH /IO JIeBeT apliMHa Haabiboko™ (M3
,Hena®), (Kapasenos, 1965, I: 505). Ilo ctpanunute Ha KapaBenoBara kHMra 3a CTpaJaHUSITa
OBJITapCKU CMBPTTA MpE/BELIaBa HEMUCIMMO 3peiuiie. Ts ocTaBs ciiest cede CH ,,... HE... YOBEK, a
MOYEPHSIIO U 0YepBUBsLIO YoBeuecko Meco!“ (M3 ,,Hena®), (Kapasenos, 1965, I: 546). Ustep3anoto
MBPTBO TSUIO CTaBa HEONPOBEPKMMO CBHIETEICTBO 3a TOBa, Y€ ,caMmara KpadHOCT Ha
M3BBPIIBAHUTE HACHIIUS € YacT OT HerosaTa ciaBa“ (Pyko, 1998: 38). CnaBa, HeoOXoanMa Ha
BpEMEHA, KOTaTO M Haii-HeBUHHUTE KEPTBH — JC1Ia, XKCHH, CTAPIIH... — HAKAK 3abJDKATEITHO TPSAOBA
Jla ca YHU3EHHU B CMBPTTA CH U C OCKBEPHSABAHETO HA IUIBTTA. TYK My € MSCTOTO JIa C€ TIOICETHM,
ge cBeToTaTcTBOTO Ha BazoBus Kouo (,,Kodo. 3ammurara ma [lepymmma™ u3 nukena ,,Enones Ha
3appaBenure” (1881-1884) — Mpan Ba3oB), noryoun Onm3kute CH U cebe cu, € eJUHCTBEHHST
JormdeH m300p, ako MCKa J1a OTHEME MOHE MAajKo OT Haii-CHTypHAaTa BIIACT, KOSTO IOTCHIUAITHO
MpUTE)KaBa He CaMO MPOTHBHUKHT-HACHIIHUK, HO U BCEKH YOBEK — J1a YOUBa, J1a YHHU3H TSIIOTO upes,
HO U 6b6 cMBpTTa. [Ipen Hen3OexxHaTa caJiCTHYHA arpecusi U Hali-HEeMHUCIUMUST U3X0J MOXE Ja
“Ma OCHOBaHHE, IOM B CBOATa YMBPTBEHOCT IUTBTTAa Ha poba € ,,IepraMeHThT, KBAETO
HEMPEKBCHATO Ce aKTyaau3upa KoJeKChT Ha Oe3npaBueTo’ (Credanos, 1993: 75).

C Bcsiko TocnenBayio TomnbiBaHe Ha KapaBesoBus Karajor OT IOpYyraHd MBPTBU Telsa
HaTHCKBT BBPXY YHTATEICKOTO BB3MPUATHE cTaBa Bce Mo-Oe3momaneH. ,IIspBo, pasdupa ce, ce
XBBPJII B OYM IPEKOMEPHOCTTa Ha OONKaTa, CTPaJaHHETO Ha M3TE3aBaHOTO 0e3 MOTHB — OCBEH
,,3BEPCKOTO" Ha manada — Owirapcko Tsuio... ([emesa, 2015: 112). U BTopo, okasBa ce, ue e 0e3
3HAaYCHUE JKUBO WM MBPTBO € TSUIOTO, 3aIOTO 32 HEro HiAMa Mokou. [IpencTaBeHHUTE OTKBCH OT
KapapenoBu TBOpOU ca MOKA3aTeHU 32 U3MEPEHUITA Ha arOHUATA, KOATO TPSAOBA Ja Tpae JBITO,
Jla IPEeMUHE ¥ B CMBPTTA, 3aI0TO ,,CMBPTTa-U3TE3aHUE € M3KYCTBO Jia C€ MOAIbp)Ka JKUBOTA B
CTpaJlaHUeTO, Pa3lesIHKA o Ha , XWIIIU cMBpTH...,, (Pyko, 1998: 37). Kazano npyrosue: 3a
OpOOUTEIsI TAIOTO HA poba He € CaMo MPHBJIEKATEHO KHUBO 0J1aro, KOETO MOJUIEKH Ha YCBOSIBaHE.
M’prBOTO TAJIO € MOAXOJANIO, 3a J1a C€ Pa3KpUAT U3MEPCHUATA Ha KpaﬁHOCTI/ITe, Ha KOUTO Ca
CrocoOHM HACWIIHUIMTE. MBPTBOTO TSUIO Ha poba ce € MPEeBbpPHAIO B YacT OT HEBhOOpasmMa
,,LIEPEMOHHUSI, KOSITO Ce Pa3pacTBa C LsjIaTa CH MUIIHOCT OT ,,U3T€3aHHsI, KOUTO MPOABIKABAT U CIIe]T
cmbpTTa’ (DyKo, 1998: 38): ropene, psizane, T0pH H... OJUpaHe HA TIIOTO: ,,Ha TaTa oxpanu koxara
W NMPUKOBAJIH 51 C MUPOHYETA HA CTOOOPHT. TSUI0TO My, OIPAHOTO MY TsUI0, OMIIO HAOKMEHO Ha KOJI U
n3npaseHo npu koxkara“ (M3 ,,Hena™), (Kapasenos, 1965, I: 543). Anaromusra B ciydas ce e
IpeBbpHAJa B KpaifHaTa CTEIIeH Ha perpec Ha TenecHoTo. [IprkuBe poObT 0OMKHOBEHO € JIMIIEH OT
rinac. JloctarpbyHO € 72 IPUIIOMHUM caMo HAKOJIKO boreBu mpumepa 3a 6e3MbIBHETO Ha poba —
HsMarta OparoBa nyma B , KM Opara cu“, Mbayamusar Hapoxa B ,.bopOa“, HemporosapsmusT
CTPaHHUK OT €JHOMMEHHOTO CTHXOTBOPEHHE, — 3a 1a 00OCHOBEM CTaTyTa Ha riaca. [Jacst e mo-
CBIITHOCTEH OeJeT Ha MHIMBHIA, 3a0TO 110 Tilaca pa3o3HaBaMe, 0e3 1a Brkaame neto. O0pa3bT
Ha poba, JINIICH OT IJ1ac B )KWBOTA, WM JIUIICH OT IIEJIOCTTa Ha IUTFTTa B CMBPTTA, € aHAJIIOTHYCH.
Tsamoto cu ocTaBa HaW-BUAMMO YSI3BHMO: HEHM3SIBEHO M HE3aIIUTHMO Oe3 Tiac mim Post mortem
HEBHOOpa3uMO 00€340BEYEHO B aHATOMHSATAa CH (TOpEHO, PsA3aHO, NpaHo). ,,JI[paHeTo CBBpP3Ba
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BBPIINTENS U OOCKTHHUS B CTPaXOBUTa MHTHMHOCT; B TO3M KBbPBAB CIOXKET Ha HEThpIHUMara 0oJka
IBaMaTa TIPESKUBABAT MeTaMop(o3W, OTHajedaBalld TH OT YOBEHIIKOTO — CIOWHUAT 3apaau
JKECTOKOCTTA, IPYTHST 3apajyl MPUINKaTa ¢ KUBOTHOTO, KOETO ce IMpUroTs 3a xpana™ (Ilemesa,
2015: 100). ITogmpp:kaHOTO BHYIIEHHE C BCSKO HACHIINE HAJ MBPTBOTO TSUIO € KaTETOPHYHO:
,,IOPOOHTENAT HE € YOBEeK, HO U mopobeHmar He ¢ yoBek™ (Ilemesa, 2015: 106 — 107). MbpTBOTO
TSJI0 TPOBa Jia € He MO-MaJKO 3PEJIHIIHO B poOCKaTa CM HU30CT M CKBEpHATa BiacT TPsOBa 1a ce
Hajara XWIIHUYECKH W Haj Hero. [lopyraHata miabT ocTaBa HEONPOBEPKUMO CBUIECTEICTBO, 4e
,,KOJIKOTO MO-)KMBOIIMCHO € MPEICTABEHO CTPaJaHUETO..., TOJIKOBA MO-TOJSIM U TO-BB3CIUpAIL IIE €
ctpaxbT (Ctedanos, 1993: 75). CTpaxbT He caMo Kak Jja )KHUBEEII B POOCTBO, HO U KaK J1a CE Ma3uIlI
OT HETO B CMBPTTA.
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ELIZABETH BARRETT’S SUFFERING CHILDREN: FIVE PROMINENT
INSTANCES
Yana Rowland
University of Plovdiv Paisii Hilendarski

Abstract: The paper investigates the theme of the suffering child, diversely represented in
five poems by Elizabeth Barrett Browning, unpublished in her lifetime and written between 1837
and 1842, prior to her marriage to the poet Robert Browning. Although suffering has been identified
as a major focus of the poet’s existential and ontological leanings, the works scrutinized hereby
remain worryingly feebly explored, eclipsed by her larger-scale poetical narratives of social concern
(e.g. The Cry of the Children, The Runaway Slave at Pilgrim’s Point, Aurora Leigh). The wretched
child could be isolated as a steady contextual ground, also, for recognizing Elizabeth Barrett
Browning’s self-questioning yet self-promoting voice aimed at stirring a shallow world,
unresponsive and insensitive to pain.

Keywords: Elizabeth Barrett Browning, child, suffering, death, identity

An accomplished interpreter, literary scholar, poet, diarist, and essayist, Elizabeth Barrett
Browning (1806 — 1861) left many insightful, enigmatic, and provocative reflections on life, death,
infancy, family, and politics, which excite the imagination of those interested in gaining an
understanding of the ontological essence of English nineteenth-century poetry. In her impressive
intellectual reserve, one finds several particularly prominent, unpublished in the poet’s own lifetime,
poems which belong to the time around 1837 — 1842: “Epistle to a Canary” (1837), “The Princess
Marie” [c. 1842], “‘Rock me softly — softly mother’” [c. 1842], ““O pardon dear lady’” [c. 1842],
and ““My child! my hope and art thou dead’” [undated]®. The concern Elizabeth demonstrated for
the suffering of children, or dependants, in these poems could be perceived not only in the light of
her steadily reproachful attitude to a world neglectful of the needs of the unprotected but also in
regard to her somewhat coy but persistent striving to exhibit, to the effect of an interchange between
subject and object of mourning, a face and voice of her own.

The intensity of Elizabeth Barrett’s involvement with suffering in general, with the plight of
homeless, hungry, and neglected children, and with solitude, has been noted by eminent cultural and
textual scholars, and biographers, such as Rosalie Mander (1980), Margaret Forster (1988), Barbara
Dennis (1996), Sarah Brophy (1998), Marjorie Stone (2020), and Fiona Sampson (2021). That the
poet wished to leave aside much of her produce during her most prolific years (1830 — 1844) might
have been motivated by her investment in longer, more overtly politically informed narratives of
woe which found their way into her published collections Prometheus Bound, Translated from the
Greek of Aeschylus, and Miscellaneous Poems (1833), The Seraphim, and Other Poems (1838), and
Poems (1844, including A Drama of Exile).” The five poems in question in this case look like
rehearsals of larger projects, suggesting the writer’s preferences for address, dialogue, disquisition,

6 Elizabeth Barrett Browning’s original spelling and punctuation have been adhered to, following the editions of her collected
works, her diary, and her letters, referenced hereby. To stress the importance of these poems in her prenuptial creative period,
the poet’s maiden name has been utilized conscientiously by the author of this article (both in the title of this research, and
in the text itself).

7 Amidst Barrett Browning’s more consistently critically reviewed, published in her lifetime works on suffering, the following
are worth cataloguing: “Isobel’s Child” (1837), “The Virgin Mary to the Child Jesus” (1838), “The Deserted Garden” (1838),
“A Song against Singing” (1838), “The Exile’s Return” (1838), “The Pet-Name” (1838), “A Child Asleep” (1839), “The Cry
of the Human” (1842), “The Cry of the Children” (1843), “A Child’s Thought of God” (c. 1844 — 1846), “The Runaway
Slave at Pilgrim’s Point” (1847), “A Song for the Ragged Schools” (composed 1854, published 1862).
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elegiac (self)contemplation, and exilic narrative.

The poems in hand reveal and figurate the helplessness of a poet born to survive, remember,
and face — as an adult — the presence of the departed/departing younger/dependent individual.® In
addition to being striking examples of Barrett’s skill of tropifying her own poetic self (by assuming
the place, and revealing the palpability, of the missing person), they indicate the traceability of the
metamorphic nature of poetic talent — now child, now adult, now sister, now mother, now man, now
woman, now human being, now non-human being. Another undated poem, dedicated to her sister,
“To dearest Henrietta (the same to me)” (Browning, 2010, vol. 5, 711-712), might serve as an
introduction to the transition between the encomiastic essence of a mental image (a message of
praise to another) and the tactile processuality of self-expression: “Mine heart into mine ink infuses
/ Mine ink upon my paper looses, / For thee, good wishes without Muses — / The same to me. / May
good report good friends supply to thee —/ Good looks, good fun, good nature hie to thee — / Good
fortune shield — and so, Goodbye to thee — / The same to me.” Ostensibly finished, the poem looks
like a reel of repetitive gusts of two interconnected desires: to spend oneself onto paper (to exhaust
and let out), and to preserve a somewhat disappearing friend (to contain and shield). This tendency
appears to be a feature also of the poet’s coming to terms with metamorphosing from a child into an
adult (““Rock me softly — softly mother’”), or from a human being into a non-human animal
(“Epistle to a Canary”), whereby loss and departure are foreseeable but inarticulable experiences
innate to living and composing.

Elizabeth Barrett’s proneness to radical delineation of the suffering of children, subsidized
by her Chartist sympathies, becomes known in “intersubjective[ly] empath[etic]” poems on the
oppression of the working class, which veer between what Marjorie Stone (reviewing “The Princess
Marie”, “‘Rock me softly — softly mother’”, and “‘O pardon dear lady’”) has defined as “witness
narratives” and escapist fantasies (Stone, 2020: 616-617, 627). Poems on the premature death of
children emblematize the poet’s “self-critical recognition of the class privilege” she herself had
(ibid. 630), which could therefore heighten the speculative element of regret: A creative hunger to
imagine herself as an Other, as what she in fact was not. A similar escapist impulse one might discern
in Elizabeth’s earlier autobiographical self-narrative: Diary by E. B. B. 1831 — 1832. In her dreams,
Elizabeth was as vulnerable as a suffering child: She feared being worse than a literary villain, losing
her teeth, parting at playtime, displeasing relatives and friends. Despite her father’s (authoritatively)
caring attitude, whose multi-faceted nature Elizabeth analyzed in her love letters to Robert Browning
(Jan 1845 — Sept 1846), she suffered her own self and mourned her dead mother (who passed away
in 1828), and brother, Edward (for whose untimely demise in 1841 in a boating accident she blamed
herself). Her sense of being an outcast, transgressor, inefficient friend, and improbable wife-to-be,
reached summits of self-infantilizing agony: “Why should ... [M". Boyd’s] words stick in my throat
like <...» Amen in Macbeth’s?”; “Why sh®. I take pleasure in lacerating myself, & kissing the rod?”
(Browning, 1969, 2, 39; Cf. pp. 53-54, 57, 63-65, 111-112).

Empathetically, Elizabeth could be seen donning the costume of a scribbling bird, as in her
“Epistle to a Canary” (Browning, 2010, vol. 5, 529-536). The unfeigned, child-like vehemence of
emotion and rushing for liberty is enshrouded in a linguistically competent and stylistically versatile
mature narrative voice. Addressing the pet canary, modelled on the bird kept by a friend of
Elizabeth’s, Mary Hunter (Cf. Browning, 2010, vol. 5, 529), a male dove from the Barretts’
household sees himself against two other pets: “a little dog”, and the “linguist” “parrot [Polly] ...
full of stir & meanness” and exuding “screeches transatlantic” (including the jocularly suggested
memento-mori ““What’s a clock?’”). Rival though they may be, they share the lot of captives
attached to their human masters. The dove’s speech works as a propagandist invitation to the other
bird to “attain a clearer notion / Of the one who loves you to devotion” and whose “affection” causes
“dejection” (11. 45-46, 53-54, 130-134, 185-187, 225-226, 252-254). Elizabeth’s family was

8 Naomi Wood’s article on the dichotomous nature of the child — angelic and atavistic — which Victorian society held viable,
throws light on the conflictual presence of infant mortality. It identifies a high degree of veneration (children as “superior to
adults, as angels on earth sent by heaven to be models of innocence and purity”), and just as prominent a level of
suspiciousness (“children as primitive pre-humans who needed to be moulded through education and experience into beings
acceptable to, and accepting of, society’s norms”), which would explain the fluctuation between fantastic idealism and
observational realism in the representation of the child as a transitory (beyond life and death) Other (Wood, 2012: 116-117).
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subsidized by their estates in, and trading business with, Jamaica, where her first pet birds had come
from, presented to her by her father (Cf. the companion piece “My Doves”, Browning, 2010, vol. 3,
33-34). The feathered speaker is a binary reflective tool: He is burdened at once with the weight of
an anthropologically valid projection of the human being’s own (a lonely prisoner, “expatriated”,
and “a feeble poet” in an alienating and stultifying urban environment — “London windows”), as
well as with the poet’s sensitive reception of a different living creature’s misery. Human beings’
“iron-age” encaging practices are not to bind birds’ souls, yet the dove speaker is involuntarily
dwarfed by the “supererogatory” tenacity of a poet’s work (composition is suggested as a protracted
sedentary activity, 1l. 115-118, 285-287). The dove would rather have the “yoke-mark” on his neck
than the canary’s claustrophobic urban chants (1. 71-76).° In a fit of self-defining, the dove transposes
inner and outer, disturbing the conventional order of the visible (body, temporary, material) and the
invisible (soul, eternal, immaterial): “Our souls are our fair forms” (1. 98).

The anthropomorphic element in this poem and other poetical sketches of suffering non-
human living creatures and natural phenomena is not a surprise.'® Astonishing is the degree and skill
of imitative self-othering in the poet’s striving to achieve a comprehensive idea of her own mind.
Other poems show concern for the loss of a human child, mourned by a sibling or their mother: The
poet also questions the comfort that a person’s art might bring to their surviving relatives. There
could be sensed a wish to explain one’s own self by way of constructing a dialogue predicated on a
wretched Other, whose departure, loss, or feeble presence could be a gesture betraying equally
devotional self-exiting and ideational self-replication. In view of the poem discussed above, it might
be suitable to note Keith Thomas’s research on the transformations in man’s treatment and
domestication of animals since the beginning of Modernity, and the development of the human
imagination under the aegis of the dialogue between the human and the non-human. Thomas puts a
special emphasis on the growing care for birds in the eighteenth and the nineteenth centuries — a
time of protest against animal cruelty, rich in “edifying tracts designed to excite in children”
sensitivity to wild birds (Thomas, 1983: 111, 149). Elizabeth’s inner pain and self-awareness surface
in her Juvenilia: Poor infants might be seen dying from starvation, precipitating their mother’s self-
elected death (“Sent to Mama on 1% May 1814”, Browning, 2010, vol. 5, 167), or braving the
ultimate unknown and rescuing adults (in the cautionary prose-fiction tales of the period 1814 —
1816, Sebastian or the Lost Child; The Way to Humble Pride; Disobedience, and Julia or Virtue. A
Novel).

Lengthy-narrative debilitating sadness and anger over the suffering of a smaller, feathered
dependant (a child, in its own right), could be related to the poet’s choice to “intensify ... [the]
premise of oppressing confinement” by “assuming the role of a jailor herself” (Moy, 2022: 109)
witnessing the “thralldom” of the other as a projection of her own destiny. The usage of the verb to
be in Epistle to a Canary (and in the remaining four poems), as a verb of self-telling, might be taken
to conceal the speaker’s desire to escape the confines of her own self, imprisoned at the home habitat
of 50 Wimpole Street London. While sharing the grief experienced in witnessing a young

9 Elizabeth’s guilt about being descended from slave-holders can be derived from the following confession she made in one
of her love letters to Robert Browning: “I would give ten towns in Norfolk (if | had them) to own some purer lineage than
that of the blood of the slave! — Cursed we are from generation to generation” (BC 11, 251-253, postmark of 20 Dec 1845).
A curious expression of the poet’s abolitionist leanings and her protean discursive practices could be seen in the poem “The
Runaway Slave at Pilgrim’s Point” (1847), where a raped (by a white master) black woman slave murders her own infant
babe (half-white) in order to defy the oppression of colonizers and declare a voice and face of her own. The hermeneutics of
sound and colour (which involves other dark-skinned living creatures, as well as the voice of the murdered child singing from
the grave, dug out by his own mother, in a forest) between the living and the dead drives at a prosopopoeic exchange of the
helpless, unseen, and unheard, for the empowered, seen, and heard, in the mother’s quest for an identity of her own.

10 In “The Linnet’s Petition” (1775), by the Romantic poet Mary Robinson (1758 — 1800), one may be able to distinguish
similar dolorous tunes. Except that here, the bird is given the right to speak. In a conversation with her mistress, Stela, “the
feathered warbler” succeeds in persuading his captor to release him by way of creating a sample environment — he suggests
that the maid imagine herself as a bird, first caught, then freed, that she “think™ herself as other, upon which he gets released
(Feldman, 2000, pp. 595-598, Il. 1-8, 21-24, 45-48, 69-72). Effected more like a real dialogue between two actively
participating interlocutors (unlike the formally epistolary and dramatic-monologue-like bird’s exposition in Barrett’s poem),
the result in Barrett’s poem seems to be of the same ilk: Cross-species acrobatics between empathy and solipsism. In “A
Parting Song” (1828), Felicia Hemans prosopopoeically defaced yet embossed the significance of her own self, remembering
the tragic life of Corinne: “Thus ever think of me! / Kindly and gently, but as of one / For whom 'tis well to be fled and gone;
/ As of a bird from a chain unbound, / As of a wanderer whose home is found ...” (Hemans, 1999, 162, 11. 23-28).
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individual’s, or dependant’s, imprisonment, death, or loss, the poet urges action through an I-
narration which allows exiting the self. As Isobel Armstrong argues, the verb to be is “profoundly
perlocutionary. ... It is an ontological verb, transgressing the individual state and moving to an
assertion of being” through stepping out of oneself, “depend[ing] on the other” (Armstrong, 2016:
197-200). Remembering, mourning, and confessing to oneself, one senses and envisages an
unavoidable other who demands a response.

In “The Princess Marie” one witnesses a relay of empowered lyrical narrators, each anxious
enough to step out of the safety of their own mind to bond with an Other. The poem is a tribute to
princess Marie of Orléans (1813 — 1839) — a sculptor, whose workshop is known to have perished
in a fire and who died from frail health aged but twenty-six, leaving an infant son at six months (Cf.
Donaldson, Patteson, Stone, and Taylor. In Browning, 2010, vol. 5, 616, 624-625). The story reveals
the (self)mirroring effect of mourning: The lyrical speaker’s sad and self-conscious observations on
a family’s tragedy, the genuine devotion of a father (Louis-Philippe, king of France 1830 — 1848) to
his deceased daughter, and a woman artist’s fears about the relative worth of artistic memory against
a true emotion experienced by a survivor. Though Marie is not really a child by age, she acquires
the innocence and helplessness of an untimely leaver of life, idealistically unfulfilled. She is
inexpressibly missed by her own father who contemplates the signs of her imaginative potential,
especially her sculpture of the Maid of Orleans (Joan of Arc at Prayer (1837)). Marie’s own voice
is audible enough. So is the voice of her father, and of a detached lyrical narrator. The three are
compounded into an extended reflection on time and loss. A noble woman by birth, Marie — a
“princess less than artist” (1. 29) — goes among “men of earth”, who she addresses and who she
intends to “work” with (11. 59-66, Il. 78-80). Belittled and awed by the statue of the Maid of Orléans
(1. 127-140), she speaks through it —an emanation of her own artistic impulse, symbolizing also the
lastingness of a woman’s self-sacrificial potential. The father, outliving both Mary and his son
(Prince Ferdinand Philippe (1810 — 1842); ibid., vol. 5, n. 7, 625), dwells on memorials crafted by
his daughter. Memorials are doubly referential: They provide the departed one and the surviving one
with an identity of their own. In the father’s sorrow are reflected “Marie’s face & eyes”, invoked
with every prayer. The father is suggested to grow stronger in his pain, as the last ten lines of this
apparently unfinished poetical project of Elizabeth’s implies (1l. 237-250). Perhaps the most
profound consolidation of the identities of the dead and the living is to be retrieved from Marie’s
last words to her husband: “Hush — my old statues say apart / | am immortal in my art / | only die to
thee!” (1l. 167-169, emphasis in original). In this gentle self-epitaphic adieu may be divined the
poet’s surreptitious attempt to see her own self — a creatively minded individual begging yet
doubting the efficacy of recognition by others, wishing to confirm her presence in an aporetic lieu
of her own.

If it is true that “all her poetry had been born out of suffering” (Forster, 2004: 202), then it
seems the case that, lonely and sickly, Elizabeth also fictionalized her own suffering in
contemplating suffering young individuals. Intrigued by spiritualism (in the late 1840s — 1850s), she
marveled at the ascetic yet elevating worth of remembrance and of possibilities of communicating
with the dead, which could be related also to her lifetime curiosity about “the perfectible self”
(Sampson, 2021: 223) and the regenerative-metamorphic potency of meditation. As Paul De Man
points out, the metaphoric movement between living (contemplating) and dead (contemplated) is
feasible and is facilitated by the act of reading (interpreting/transferring) which solidifies the
(auto)biographical in the commemorative. For instance, as the father king contemplates the statue
of Joan of Arc and senses in it his talented daughter’s presence, so the dove (in “Epistle to a Canary”)
deciphers the position of its imaginatively observed imprisoned fellow, but behind both there could
be said to stand the figure of the poet ruing her muffled “name and voice” (De Man, 1979: 925-926),
which she cherishes in the otherwise sincere regret she feels for the suffering young, poor, and
downtrodden. When one reads the metonymic and anthropomorphic “The silent chambers wept.”,
as the king weeps and Orleans appears “dead”, in “The Princess Marie” (1. 226-229), the chiasmic
reversal makes “death speak”, tropifying in interconnection two ends, or countenances, of the same
entity, which are (in)activated “by the same token” (ibid., 928): mourning and mourned. In “Epistle
to a Canary” the dramatic-monologue-like mutual embeddedness of the speaking bird and the non-
speaking addressee is a kind of “specular” suppression “of the fictional voice and its replacement
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by the actual voice of the living” (or present in the ode): A “prosopopoeia in the fiction of address”,
and also, a figuration of the hapless poet’s own (ibid., 928). Which could also serve as an
illumination of the “privative” reversal of the places of body and soul in the perception of the bird
(I. 98 quoted earlier). The statue, the feathered garment, and the elegy come together in a trope much
needed for the shaping also of the poet’s self. The variedly implied presence of death in both poems
“deprives and disfigures to the precise extent that it restores” (ibid., 930), ensuring a replication
which accommodates the known/naming/living and the unknown/unnamed/dead.

There are instances in Elizabeth Barrett’s poetry of a sibling’s painful coming to terms with
the need to share the same parent. In ““Rock me softly — softly mother’”, hungry for affection, a
child begs its mother to grant it the same love that she had for its younger dead brother. The child
craves for physical closeness, insisting that it has grown so weak and small so as to resemble a baby:
“Let me lie on your shoulder / Though you tell me I am older / I have grown too like a baby — | am
thin & I am weak / Rock me mother from the hunger...” (11. 4-7). The quadruply (varied by a couple
of lines accentuating the physical-emotional famine that the speaker wishes to extinguish) repeated
“Rock me softly — softly mother” is an out-of-the-Self perlocutionary plea aimed at instigating action
(to rock is a verb implying motion) that would resolve the state of utter destitution, derivativeness
and impasse the child experienced prior to its brother’s death. The child’s sex remains unspecified,
which may also suggest that it hopes to become someone by way of assuming the outlook, age
characteristics, and place of another: “So now love me like the other — I am older” (1. 19-20). The
enslaving snare of wretchedness, which has ushered death in too soon, has also opened a new ground
for that who felt undermined. Suffering may haste one’s growing up sooner than necessary or
expected. The child’s address to its mother is reproachful: Bereaved and confused, it suggests the
unequal distribution of love it was obviously granted prior to its brother’s death. From a fairly
anonymous entity, the surviving child emerges, demanding attention and a body that could be seen.
In this case, death could be said to perform a double role: An agent of self-appropriation yet of
othering, equidistant from the mourner and the mourned. Exceptionally socially vigilant in the
1840s, Elizabeth Barret was anxious to raise the readers’ attention to the suffering of children on a
grand social scale. However, as Barbara Dennis explains, for Elizabeth, though a devout Anglican,
“religion was a very private thing”, and the “remarkable spirit of ecumenism” she was raised in ruled
out any impulse of absolutism in judgment, rendering her a tolerant, patient, yet strikingly self-
critical scholar of the value of a human being’s life, “anxious to be reassured on questions of the
resurrection of the body and personal immortality”, and willing therefore “to create ... alter ego[s]
with whom [she could] identify” (Dennis, 1996: 102-104, 109-110). She did so in “Rock me
softly...”, as also in another poem, contextually related: ““O pardon dear lady”.

“O pardon dear lady” is a somber account of a child’s grief provoked by her sister’s death
and the insensitivity of the nobility for the plight of the poor. It is also an imagined journey to a land
of satiety, rewarding love, and timeless peace. The child-narrator assumes a threshold position (near
the window), wishing for liberty. In a painful reverie over missed chances for a true childhood, she
remembers a lady throwing crumbs of rye to the birds, allegorizing herself and her dead baby sister
as feathered singers on the dole of a charitably disposed aristocrat (Il. 1-16). Apart from endowing
the birds with a human voice, Barrett sheds light over the denigrating state of the poor, to the effect
of creating a microworld of exchange between two variously worded and endangered species: Birds
and human children. The baby sister dies “at sunset” and gets placed in a “pretty coffin & shroud”
(I. 37-38): She gains a brighter, not too shadowy place in the churchyard, thus opening room for her
sister (who now has a greater portion of their mother’s love). The poem is not just a meek request
for pardon, or for help, from a rich woman who is said to have stolen away, with her bodily posture
(standing in the doorway, and eclipsing the light streaming onto the sickly baby, II. 17-20), life from
the poor family. It is a vociferous demand for recognition, marked by a tragic, balladic intensity of
experiencing loss; it is also a declaration of a wish to survive: “Though I loved little babe, I am glad
that she died —/ ... / I now take her place — ... / On the lap of our mother I feel how her kisses / Fall
down with her tears on my face evermore” (1l. 76, 86-88). The dead babe is now free to “climb up
to the sky for her bread” (1. 68). The suffering child somehow knows how to get to the celestial city.
Death becomes a matter of conscientious choice: “I would rather / Die out a poor child on my poor
mother’s knee / Than grow to a rich man with harvests to gather” (11. 137-139). The abrupt finale,
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preceded by a whirlpool of startling punctuation (suggestive dashes, incidental exclamation marks,
unforeseen ellipses), reads like a caustic attack on the privileged, but also like a self-promotional
emblem of grief. Now that she has seen her baby sister off (and together with this, the necessity to
compete for the parent’s attention), the surviving child revels in her mother’s embrace; her mother
“rocks [her] softly”, letting her “float up like a soul without sin”, near her heart, away from her dead
baby sister’s home with the eternal “Father” (l. 89-96). Hypothetically, the despondency (yet
lustrous blue) of the sickly babe’s look, the speaker’s “bare feet”, and the cracked, dirty, empty
“brown hands” of the pauper urchins (1l. 3, 24), constitute a symbolic realm of want which could be
juxtaposed not only to the world of the noble woman described, but also to the poet’s own privileged
Wimpole-street capsule which ensured the safety to develop literary activity yet on whose back there
was to be found an underworld of misery and savage instinct — the survival of the fittest.

Should one search for a wider, sociologically valid temporal context for the suffering child
in “Rock me softly — softly mother” and “O pardon dear lady”, one could stumble upon Philippe
Ariés’ efficient reflections on the practical worth of exclusion (since the eighteenth century) of the
external world in time of a single family’s grief (Ari¢s, 1962: 398). Which could explain the
microscopic focus on the expression of grief for the lost sibling. On the other hand, the economy of
loss revealed hereby speaks of a somewhat disturbingly retrograde, practically oriented mentality
whose selective procedures could be said to long predate a modern sensibility of individual-oriented,
and infant-protective attitude (“the children rather than the family”) (ibid., 404). Marjorie Stone has
treated these poems as an indication of Elizabeth Barrett’s proactiveness in “hunger politics” and
exemplary “intersubjective empathy”, and yet she has also argued that “neither island fantasies nor
rocking can enable escape from inexorable hunger” (Stone, 2020: 627, 630). The living child’s
reaction to death in both poems is not at all naive: It is a justifiable rush for self-preservation,
accompanied, nonetheless, by unquenchable grief over the memory of the suffering of another
human being who, and only who, may be the true source of a survivor’s self-understanding.

A glimpse at a short fragment, an unfinished and undated poem penned by Elizabeth, may
provide a last and lasting impression about what Rosalie Mander (speaking of “Isobel’s Child”)
summarizes as a distinctive trait of Victorian culture: “A child’s deathbed was a favourite ... theme
... as was the idea going with it that the child was better off in heaven and that it was selfish of
parents to grieve” (Mander, 22-23). In ““My child! My hope and art thou dead’” a mother is
struggling with the recent death of her child (“innocent .. pure soul”) (1. 1-5). The umbilical cord
holding together mother and child as form and content is underscored in a striking apex of grief:
“THAT loved form .. that beautiful brow / Should be so cold .. so silent .. now! — // So soon ... so
soon ... in childhood even ...../ When all that loveliness was blushing ... Such innocence .. almost
divine —/ Be still my bursting heart! Tis Heaven — °T were sin — "t were madness to repine — / And
yet | feel my whole soul rushing — // The pang is past .. no more — no more —/ Oh it was torture —
but tis o er — I’ (1. 11-20). The still attraction of the dead child’s body (e.g. its “beautiful brow”) is
juxtaposed to the mobility (“my whole soul rushing”) yet ordinariness of its mother’s persona.
Deprivation sets a moral standard of self-evaluation through a reversal: The child’s departure, and
the memory of its innocent look, rather than the child’s survival, teaches the mother the true meaning
of being.

Elizabeth Barrett’s poetry offers a profusion of examples of suffering children: The surviving
person’s grief may also be a totalized expression of “private and collective consolation”, as Elizabeth
Howard rightly argues over a mother’s loss of her two sons (to the tragedy of the war for the Italian
independence and unity) in the poem “Mother and Poet” (1861) (Howard, 2023: 167). Similar to the
case of “My child! My hope and art thou dead”, the sons are visibly absent, while their disconsolate
mother is “adamantly present” (ibid., 166). In “Mother and Poet” the chronic repetition “Dead!”
keeps alert the reader picturing the two young men, as does the mobilizing power of the mourning
mother’s incantatory address to her dead child in Elizabeth’s undated fragment. There, the notion of
yielding the dead infant to the eternal grace of a caring God appears to release the tension held in
the unfinished moment of parting; the surviving adult owes its right of life to the dead child (“Be
still my bursting heart!”, 1. 16) but feels guilty of repining (1. 17).

In further research, it would seem appropriate to regard the suffering, or dying child — a
universal emblem of lucidity, purity, and divine ideality — in Romantic poetry. Two occasional
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glimpses might provide clues. Felicia Hemans’ poem “The Child’s Last Sleep” (1826) presents a
mourning mother who weeps over her baby, etherealizing it as the flight of a butterfly, “as a dew-
drop ... swept from the bough —/ Oh! for the world where thy home is now! ... /... Beautiful dust!
when we look on thee?” (Hemans, 1999: 141-142, Il. 17-24). The mother’s love and grief martyr the
child’s brief hours on earth. An interesting example of self-monumentalizing sorrow is found in
William Wordsworth’s essays upon epitaphs (1810). The humanizing effect of building and
contemplating tombstones is explained as the result of the “consciousness of ... immortality in the
human soul”, which is accountable for a survivor’s “desire to live in the remembrance of his fellows”
(Wordsworth, 1876: 27-28). Considering the collectivizing sociality that grief stimulates (based on
“pre-conceived regret”), Wordsworth seems less concerned with the actual suffering than with the
effects it could have, as well as with the anticipation of mourning (by analogy, foreseeing death),
which seems to prioritize subject over object of thought in the unified whole that the concept of
immortality presupposes as an expression of man’s sense of time (ibid., 31, 34-35, 38, 44).
“Personat[ing] the deceased” (ibid., 39), through endowing them with a voice of their own (heard as
if from the beyond, and dialogized with) — as is the case with the implied voice-countenance-
presence of the eulogized suffering children, or dependants, in the five poems discussed so far —
may also denote a delusional and self-imprisoning momentum which entraps the speaker-survivor
in an endless chain of repeated images of loss. Such images single out the mourner and economize
on the illocutionary potency of the address which mimicries into a ghostly echo of the imagined
Other’s prospective response.

The poems treated so far — “Epistle to a Canary”, “The Princess Marie”, ““Rock me softly —
softly mother’”, ““O pardon dear lady’”, and “‘My child! my hope and art thou dead’” — suggest two
major traits. One, that for Elizabeth Barrett mourning was a very private experience, related to her
peculiar position of a precocious lonely child in an upper-middle class environment obscured by
early loss, because of which she sought to work out ways of perceiving grief and suffering as a self-
conscious and yet ideological zone of self-discovery. And two, that, as a mercilessly self-questioning
humanitarian, she had a mind and a heart open to the suffering young individual unsparingly, which
compelled her to restrain the idealism and solipsism of personal trauma and self-mourning and allow
a place and a voice to privileged and underprivileged children alike, as she strove for a realm of
goodness founded on memory as responsibility.
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SPECIES
Rumen Petrin
Forest Research Institute, Bulgarian Academy of Sciences

Abstract: Based on data from existing systems of Standard Hight curves (SHC) for Scots
and Black Pine, Spruce, Fir and White Pine, using the matrix averaging method, an average system
of SHC for stands of the indicated coniferous tree species was obtained. The average system of SHC
was compared with each of the SHC for the individual tree species and the corresponding deviations
were taken into account. Further, the accuracy indicators were calculated, and it was found that the
Average system of SHC is quite accurate, with an error of the arithmetic mean well below 5%, which
is the required accuracy for such models.

The average system of SHC was compared with the SHC for beech, eastern plane and ash,
and, as the accuracy indicators showed, the established deviations are acceptable.

Thus, the obtained Average system of SHC can be called the Unified system of SHC for
coniferous tree species and can also be applied in determining the SH curves of beech, ash and
eastern plane. The Unified SHC system is a condition and an opportunity for developing more
integrated models, such as grading-volume and assortment tables.

1. BBBEJAEHMUE

OO1IMTe 3aKOHOMEPHOCTH B CTPOEKAa M pacTeka Ha TOPCKUTE HACAKCHHS Ca OCHOBA 3a
pa3paborBaHe Ha oOmm (0000mEHN) MOIENH, KOETO € IBT 32 yCHBBPIICHCTBAHE Ha JIECO-
TaKCAI[HOHHUS HHCTPYMEHTAPHYM.

W3cnenBanus 3a cTpoeka Ha TOPCKUTE HACAKACHHS ca MPOBEXKAAHH OT pelulla aBToOpu
(Tropun, 1938; Tpetskos, 1952; Cupakos, 1947; Hensuikos, 1964; Hensuikos, 1967; Muxos, 1991;
Muxos u ap., 1993; Jumutpos, 2003; Tonues, 2007). [To-ChIICCTBEHUTE U3BOIX B U3CJICABAHHUSITA
3a CTpoeKa M0 BUCOUMHA Ha YKa3aHHUTE U JIPYTH aBTOPHU Ca CIIeIHUTE:

Tropun (1938) B cBouWTe H3CIeABaHHWS H3MOJI3Ba BMECTO aOCONIOTHUTE BHUCOYMHU 32
OTJICIIHUTE CTEIICHH Ha JIeOCTMHA OTHOCUTEIHH BUCOYHHU, KOUTO CE MOJy4aBaT 4pe3 JeIICHHe Ha
OTJICIIHUTE BUCOYMHH HA CpellHATa BUCOYMHA, M CHIIO TaKa BHBEXKJAa OTHOCHUTCIHH (€CTECTBCHH)
CTeleHu Ha JebenrHa BMecTo abconroTHuTe. [1py u3cnenBanusTa i, aBTOPBT € YCTAHOBUIL, Y€ 1O
(opMa KpUBUTE HA BICOYHMHUTE HA CTHOPOIHUTE, YHCTH, STHOBB3PACTHH IHPBOCTOHM CH HPUINYAT
1 HE C€ BIIMAAT OT IBPBECHUS BUJ U YCIOBHATA HA MECTOPACTEHE, a U3BECTHO BIIMSIHUE OKa3Ba CaMo
BB3pacTTa U CTOMAHCKaTa JeHHOCT. ToBa My € JaJlo OCHOBAHHUE J]a U3YHCIIH 32 BCHYKU JBbPBECHU
BHJIOBE €/IMHHA CPE/HA KPUBA HA OTHOCUTEITHUTE BUCOUUHHU.

Tpetskos (1927), B3 0OCHOBa Ha COOCTBEHH JaHHW W Ha JIaHHU, B3eTH OT Baiize, KyHre n
JIp. M3BBPUIBA MTOAPOOHO MPOyUYBaHE HA 3AKOHOMEPHOCTUTE B CTPOEIKA U M3MEHUYMBOCTTA HA HAKOU
JIEHAPOOMOMETPUYHH T10Ka3aTeNd B €IHOBB3PACTHU, YUCTH W B PAa3HOBB3PACTHU, CMECEHH IO
ChCTAB U CJIOXKHHU N0 (hopMa HacaxkaeHus. Toil e yCTaHOBMIL, Y€ CTPOSXKBT HAa ropaTa BUHATH HOCH
MOCTOSIHEH XapaKTep, He3aBUCHMO OT IThJIHOTATA, Bb3PACTTa, AbPBECHMUS BUJI, YCIIOBHUATA HA PACTEXK
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1 JJaJT TOBA C€ OTHACS 32 HOPMaJTHHU WJIH CIIOKHH CMECEHN HacaKACHHUs. ToBa My € 1alo OCHOBaHHE
na popMynrpa 3aKoHa 3a EAMHCTBOTO B CTPOEkKA HA HACAKICHIATA.

HmvutpoB (2003), n3ThKBa, Y€ OTHOCHTEIHUTE BUCOYMHU (HAPEYCHH OILIE PEeIyKINOHHU
yrcia) B EquaAaTa KpHBa Ha OTHOCHUTEITHUTE BUCOYMHA Ha TIOPHH ce HYXKAasiT OT YTOYHSBAHE.

TorgeB (2007), cpaBHsIBaKM CpefgHaTa KpHBa HA OTHOCHTEIHHTE BHCOYMHH Ha
M3CIIe/IBAHUTE OT HETr0 M3JABHKOBU OYKOBH JBPBOCTOM C €UHHATa (32 BCUYKU JbPBECHH BHJIOBE)
KpuBa Ha TIOpHH YCTaHOBSIBA Pa3IN4HMsl, KOUTO TOBOPST 3a crieliu(rKa, TPOM3THYAIIA OT AbPBECHUS
BUJI ¥ [IPOM3XO0JIa HA JACHAPOIICHO3UTE.

Ot Hac, npe3 nocneguure 10 T. ca IpOBEAEHHN W3CIIEABAHMS 332 CTPOESXKa 10 BUCOYHMHA HA
ecrecTBeHH OykoBH neHapouenosu (Ilerpun u ap., 2014), Ha 6smboposu nennpoueHosu (Ilerpum,
2015), Ha 6sm100pOBH, CMBPUOBH, eNoBH U Ap. neHnporeno3n ([lerpun, 2018, 2019), Ha n1EOOBH
neanponenosu (Ilerpun, 2020). C u3mon3BaHe METOa HA HATYPAIHATE TIOKA3ATENN € U3CIeABaHA
CTPBMHOCTTA Ha KPUBUTE HAa BHCOUYMHHUTE U € YCTAHOBEHO, Y€ CTPOEKBT Ha ICHIPOIICHO3UTE IO
BHCOYHMHA c71ab0 3aBHUCH OT BB3PACTTa U JOPU OT AbpBecHUS Bui. CpeqHUTE OTHOCUTEITHH KPHBH
Ha BHCOYMHHTE (WIM CPEIHWTE KPWBU HAa HOPMAJHHUTE YHCIIA) 32 CMbBpYa, ejara, Oemus Oop o
0OWKHOBEHUS ceMeHeH Oyk u Ha EnmHHATa cpeHa KprBa Ha OTHOCHUTEITHUTE BUCOYHHA Ha TIOpHH
ca TBbpAE OJM3KH 10 cBOs XoJ. [losrydeHuTe pe3ynraT JoKa3BaT Bb3MOXKHOCTTA 33 Ch3/laBaHe Ha
00IM pa3peHU KPUBU HA BHCOYMHHTE 32 CMbBpUA, eara, Oenus 6op U Oyka, KOETO ChHIO Taka €
MPEANOCTaBKa 3a pa3paboTBaHe Ha OOIM MOJICTH Ha 3aIIaCUTE U COPTUMEHTHATA UM CTPYKTYpa.

Lleara Ha HacTosimaTa padora e:

e Jla ce nokaxxe Bb3MOXHOCTTA 32 Ch3/1aBaHe Ha o0Ila pa3pe/iHa CUcTeMa 3a UTJIONUCTHU

u apyru JIB.
e Jla ce u3BBpIIM NpOBEpKa Ha HEifHATAa TOYHOCT ¥ IIPUTOJHOCT 33 U3IOJI3BAHE.

2. MATEPHUAJIA 1 METOJHA

3a W3XOMHM JAaHHM Ha M3CIIEABAHETO €A M3IMOJ3BAHM ChHIIECTBYBAIlM TaOJIMYHU MOJEIU
(TTopsi30B u jip., 2004) — paspeauute cucremu (PC) OT KpHBH 3a CTPOEKA 110 BUCOUHHA (KPUBH HA
BHUCOYMHHTE) Ha CIICIHHUTE AbpBecHU Buzose ([IB): 6su1 60p, uepeH 0op, cMbpy, ena u Osia Mypa.
Pa3peanuTe cucteMu, o IbPBECHU BUJOBE U aBTOPH Ca KaKTO ClIe/1Ba!

e Bt 6op — C. HensikoB u zip.
UYepen 60p — C. Hemskos.
Cwmbpu — C. HensiikoB u ap.
Bsma mypa — C. Hensuikos.
Ena — C. Hensnkos u nip.
06. 6yk — 1O. JIlyXOBHUKOB H Jp.
Scen — 1O. lyxoBHUKOB, A. Nnues.
W3t. unnap — Kp. Kpbsctanos.

[MpencraBsme 3a npuMep pa3peaHUTE CUCTEMH 3a Oenust 60p U CMbpYa, YHUTO MATPUYCH BH]T
€ CBILUsSI U 32 OCTAHAINTE AbPBECHU BHUJIOBE.

Tabauua 1. Pazpenna cucrema — bs 6op.

Crenenu Ha PA3PE]IN
nebenrHa, Sm 14 16 18 20 22 24 26 28 30
14 7.8 9.6 11.0 12.4 13.8 15.2 16.6 18.0 19.6
18 9.5 11.4 12.9 14.5 16.0 17.6 19.2 20.7 22.4
22 11.1 13.0 14.7 16.5 18.2 19.9 21.7 23.6 25.5
26 12.8 14.8 16.6 18.4 20.6 22.5 24.1 26.0 27.8
30 14.0 16.1 18.1 20.1 22.1 24.1 26.1 28.1 30.0
34 15.0 17.1 19.2 21.5 23.7 25.7 27.7 29.8 31.8
38 16.2 18.3 20.5 22.7 24.9 27.0 29.2 31.1 32.9
42 17.1 19.3 21.5 23.7 25.9 28.2 30.5 32.6 34.6
46 17.9 20.1 22.4 24.6 26.8 29.1 314 33.6 35.7
50 18.7 20.9 23.2 25.4 21.7 30.2 325 345 36.6
54 19.2 21.4 23.7 25.9 28.5 30.8 32.8 35.1 37.2
58 19.6 21.8 24.1 26.5 28.8 31.1 33.4 35.7 37.8

131



62 20.3 22.5 24.8 27.2 29.5 318 34.1 36.5 38.6
66 20.7 22.9 25.2 27.6 29.9 32.2 34.6 36.9 39.0
70 21.2 235 25.8 28.2 30.5 32.9 35.2 37.6 39.7
Tab6auma 2. Pazpenna cucrema — CMbpU.
CreneHu Ha PA3PEJIN
JebennHa, sm 14 16 14 20 14 24 14 28 14
14 9.6 11.1 11.9 12.7 135 14.3 15.1 15.9 17.3
18 11.1 12.8 14.0 15.2 16.4 17.6 18.8 20.0 21.6
22 12.0 13.8 15.3 16.8 18.3 19.8 213 22.8 24.6
26 13.0 15.0 16.7 18.5 20.3 22.0 23.8 25.5 274
30 14.0 16.1 18.1 20.1 22.1 24.1 26.1 28.1 30.1
34 15.1 17.3 19.4 215 23.6 25.7 27.9 30.0 32.1
38 16.2 18.4 20.7 22.9 25.1 27.3 29.5 31.8 33.9
42 17.0 19.3 21.6 23.9 26.2 28.5 30.9 33.2 35.4
46 17.9 20.2 22.6 25.0 27.4 29.8 32.2 34.6 36.8
50 18.6 20.9 23.3 25.8 28.3 30.8 333 35.7 38.0
54 19.4 21.7 24.3 26.8 29.3 31.9 344 37.0 39.3
58 19.8 22.2 24.8 27.4 30.0 32.6 35.2 37.8 40.1
62 20.4 22.8 25.4 28.1 30.7 33.3 36.0 38.6 41.0
66 20.9 23.3 25.9 28.6 313 34.0 36.7 39.3 41.7
70 21.2 23.7 26.4 29.1 313 34.0 37.3 40.0 41.5

B HU3CJICABAHCTO Ca M3IIOJI3BAHU CICAHUTE MCTOAMN:
o MeToz[a Ha MaTpUYHO YCPCOHSIBAHE,
o CTaTHCTHYECKO CpaBHCHHC.

3. PE3VYJITATH

Tab6auna 3. Enunna paspeana cucrema 3a 0su1 00p, 4epeH 00p, cMbpY, e1a U 0s1a Mypa.

CremneHu Ha PA3PEN
nebemmHa, sm | 14 16 18 20 22 24 26 28 30
14 8.5 10.1 11.3 12.6 13.8 15.1 16.3 17.5 19.1
18 101 | 119 134 14.8 16.3 17.8 19.3 20.7 22.6
22 115 | 134 15.1 16.7 18.4 20.1 21.8 234 255
26 128 | 148 16.6 184 20.4 22.3 24.1 25.9 27.9
30 140 | 16.1 18.1 20.1 22.1 24.1 26.1 28.0 30.1
34 152 | 173 194 215 23.5 25.6 21.7 29.8 31.7
38 164 | 185 20.6 22.7 24.8 26.9 29.1 313 33.1
42 174 | 199 21.6 23.8 25.9 28.0 30.3 32.6 344
46 18.2 | 195 22.6 24.7 26.9 29.0 314 33.8 354
50 19.1 | 210 234 25.6 27.8 30.0 32.1 34.2 36.3
54 198 | 211 24.1 26.2 285 30.7 33.1 35.6 37.8
58 204 | 225 24.7 26.8 29.0 31.2 33.7 36.3 385
62 21.0 | 231 25.3 275 29.7 31.9 34.1 36.7 39.2
66 215 | 23.6 25.8 28.1 30.2 324 34.6 37.2 39.8
70 219 | 241 26.3 28.5 30.6 32.8 35.1 37.3 39.0

B Ta6m/1ua 3 e npeacTraBeHa cCpeiHaTa pas3pe€Ha CHCTEMaA, KOATO CJI€d CbOTBETHA
BepI/I(i)I/IKaIII/ISI MOXE Ja 6’5,[[6 HapedCHa €AMHHA 34 UTJIOJTUCTHUTEC HACAKIACHUS.

3.1. Bepudukanus Ha TouyHOCTTa Ha EnnnHHaTa paspeaHa cumcremMa 3a MIVIOJIMCTHH
ABbPBECHU BH/I0OBE

Tadanna 4. Otknonenust Ha Enunnata (cpenna) paspenna cucrema ot PC 3a Genust 60p.

Cremnenu Ha Bucouunnu paspenu

Je0enrHa 14 16 18 20 22 24 26 28 30
14 -0.5 -0.5 -0.6 -0.7 -0.8 -0.9 -0.9 -1.0 -1.1
18 -0.2 -0.3 -0.3 -0.4 -0.5 -0.7 -0.8 -0.9 -0.9
22 0.0 -0.1 -0.2 -0.3 -0.3 -0.4 -0.6 -0.7 -0.5
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26 0.0 0.0 -0.1 -0.2 -0.1 -0.1 -0.2 -0.3 -0.3
30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0
34 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0
38 0.2 0.2 0.2 0.2 0.1 0.1 0.2 0.2 -0.1
42 0.3 0.6 0.2 0.2 0.1 0.1 0.3 0.4 0.0
46 0.6 -0.4 0.2 0.2 0.1 0.1 0.2 0.4 -0.1
50 0.4 0.2 0.3 0.3 0.2 0.2 0.1 0.0 -0.1
54 0.5 -0.4 0.4 0.4 0.3 0.2 0.3 0.6 0.6
58 0.6 0.5 0.4 0.3 0.2 0.1 0.3 0.6 0.6
62 0.8 0.7 0.6 0.5 04 0.3 0.2 0.5 0.8
66 1.0 1.1 0.7 0.4 0.5 0.4 0.3 0.6 0.9
70 1.1 1.1 1.0 0.8 0.6 0.4 0.4 0.3 -0.2
Tadanuna 5. Otkinonenus Ha Enunnza (cpenna) paspenna cucrema ot PC 3a yepnus 6op.
Crenenu Ha BucounsHM pa3penu

JebenrHa 14 16 18 20 22 24 26 28 30
14 -0.5 -0.5 -0.6 -0.7 -0.7 -0.8 -0.8 -0.9 -0.9
18 -0.4 -0.4 -0.5 -0.5 -0.5 -0.6 -0.5 -0.5 -0.3
22 -0.4 -0.5 -0.4 -0.3 -0.3 -0.4 -0.4 -0.4 -0.1
26 -0.1 -0.1 -0.1 0.1 0.1 -0.1 -0.2 -0.3 -0.2
30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 1.1
34 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.3
38 0.2 0.3 0.3 0.3 0.3 0.3 04 05 0.3
42 0.4 0.8 0.4 04 0.4 0.4 0.6 0.8 0.6
46 0.3 -0.5 0.5 05 0.5 05 0.8 1.0 0.6
50 0.6 0.4 0.6 0.5 0.5 0.7 0.8 0.7 0.8
54 0.7 -0.1 0.8 0.8 0.9 0.9 1.1 15 0.8
58 0.9 0.9 0.9 0.9 0.9 1.0 14 1.8 0.5
62 0.9 0.9 0.9 1.0 1.0 1.1 1.1 1.6 1.2
66 0.9 0.9 1.0 1.0 1.0 1.1 1.1 1.7 1.8
70 1.0 1.1 1.1 1.1 1.1 1.1 13 1.3 1.0

B Tabmuim 4 u 5 ce BIKIAT OTKIOHEHUSTA 110 BUCOYMHHM Pa3pe] U CTETIEHH Ha Je0eTHa
Ha BUCOYMHHUTE OT EnMHHaTa paspeqHa cucrteMa M Ha ChIINTE OT PaspenanTe cuctemu 3a Oenust u
yepeH 0op. A Ha ¢ur. 1 — 5 ca wIOCTpUpaHN OTKIOHEHHSTA 332 BCHUYKH M3CJIEIBAHU ABPBECHU
BuzoBe. Tyk ca IOKa3aHM Ollle ¥ MAaKCUMAJIHUTE OTKJIOHEHHUS! U ChOTBETHUTE M Pa3pelH.

Ot ¢urypure ce BIUXKIa, Y€ 32 BCEKH TbPBECEH BUJ

HaW-TOJIEMM ca OTKJIOHEHHUSTAa B HaW-

HUCKHUTE U BUCOKHTE pa3penu: 14, 16, 28 u 30 paspeaun. 1 orie, ue Haii-ToJIeMH ca CHIIUTE 32 eJlaTa
M.

(2.7 M u -3.3 m), a Haii-mankwu 3a Gsutata mypa — 0.8 M 1 -0.7

OTKAOHEHUA, m
BO BN W
o o o o o

-1.1- 16 pazp.

1.1-30 pas3p.

80

2.0 Crenenu Ha febenuHa, cm

-3.0

®urypa 1. Otknonenns Ha EnnanaTa paspeana cuctema ot PC 3a 651 6op.
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®urypa 2. Otknonenuns Ha Enunnara paspenna cucrema ot PC 3a uepen 6op.
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®urypa 3. Orkionenus Ha Exqunnara paspenna cuctema ot PC 3a cMbpu.
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®urypa 4. Orkionenus Ha EqunanaTa paspeana cucrema ot PC 3a ena.
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-2.0 S T
CteneHun Ha gebennHa, cm i S
-3.0

®@urypa 5. Orxionenns Ha Enqunnara paspenna cucrema ot PC 3a 6sm1a mypa.

B Ta6J'II/ILIa 6 ca NpeACTaBCHU U3YUCICHUTE MOKA3aTCJIn 3a TOYHOCT Ha EI[I/IHHaTa pa3peaHa
CUCTEMa, Ha OCHOBATa Ha OTKJIIOHCHUATA, 10 ABPBECHU BUIOBC U BUCOYUMHHU pa3pCau.

Tab6auma 6. CTaTHCTUYECKH ITOKA3aTeNU 32 TOYHOCT Ha EnnHHAaTa paspeHa cuctema 3a
urnonuctHute [IB.

I Bucounnnu paspenu Cpenau
orasatemusa [Ty 196 118 [ 20 | 22 | 24 | 26 | 28 | 30 |moxasarenu
TOYHOCT (6:1130CT) Ban 6op

Cp. kBap.
OTKJIOHEHHE, M

0.57| 056 | 045 | 040 | 038 | 037 | 0.42 | 055 | 0.58 0.47
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ERRIEL 35| 30 | 22 | 18 | 16 | 14 | 15 | 18 | 18 2.06
koedumuent (%)
Tpewkauacp. | 91| 78 | .057 | -0.46 | -0.40 | -0.36 | -0.38 | -0.47 | -0.45 | -053
aputM. (%)
UYepen 6op
Cp. KBazp. 062 | 0.62 | 0.66 | 0.67 | 0.68 | 0.74 | 0.85 | 1.09 | 0.85 0.75
OTKJIOHCHHEC, M
LRI 38| 34 | 33 | 30 | 28 | 28 | 30 | 36 | 26 3.16
koedumueHt (%)
T'pemxamacp. | 95| g7 | .0.85 | -0.79 | -073 | -0.73 | -0.78 | -0.93 | -0.68 -0.82
aputM. (%)
Cmbpu
Cp-KkBamp. | g5q | 051 | 022 | 036 | 059 | 091 | 122 | 138 | 1.46 0.80
OTKJIOHCHHUC, M
Bapuar, 36 | 27 | 11 | 16 | 24 | 34 | 42 | 44 | 44 | 308
koedumueHt (%)
Tpemkamacp. | 951 71 | 028 | -040 | -0.61 | -0.87 | -1.08 | -1.14 | -1.13 -0.79
aputM. (%)
Ena
P T, 1.08| 1.77 | 1.23 | 0.83 | 050 | 0.35 | 048 | 0.77 | 1.40 0.94
OTKJIOHCHHUC, M
Lempue. 66 | 94 | 60 | 37 | 21 | 14 | 1.7 | 26 | 45 421
koedunuent (%)
Tpemka wa cp. | 4 69| 545 | 154 | -0.96 | -054 | -0.35 | -045 | -0.66 | -L17 | -1.09
aputMm. (%)
bsuia mypa
CP- kBaAD. | 54| 050 | 040 | 029 | 018 | 0.16 | 0.18 | 0.30 | 0.45 | 033
OTKJIOHCHHUEC, M
Bapuan, 34| 28 | 20 | 13 | 07 | 06 | 06 | 10 | 14 | 152
koedummert (%)
Tpemkanacp. | o7\ 071 | 051 | 033 | -0.19 | -0.15 | -0.16 | -0.25 | -0.36 | -0.39
aputM. (%)

Ot Tabnunara MoXe Ja ce 3aKJII0YHU, Y€ CPEHUTE MOKa3aTeNnn — KBaJpaTHYHO OTKIOHEHHE
B METpH, BAPUALMOHEH KOS(QHUIUEHT U IPEIIKaTa Ha CpeJHOApUTMETUYHATA B % — ca MHOTO MaJIKH,
U caMo TIpH eflaTa CPEAHOTO KBaJpaTHYHO OTKIOHeHHe mpubmmxasa 1 m. (0.94 m.). I'pemikaTa Ha
CpeIHOApUTMETHYHATA BEITUYNHA HABCAKBAE € no-Manka oT 1% u 1.09% npu enara.

3.2. Bb3Mo:kHOCTH
HIUPOKOJIUCTHUTE IHPBECHU BHIOBE
3a OCHOBHHTE INUPOKOJIUCTHH JbPBECHH BHJOBE Osxa HampaBEeHH IPOBEPKH 3a
OTKIIOHeHUATa Ha EnuHHaTa paspeqHa cucTeMa OT ChOTBETHHTE Pa3peIHU CHCTEMH, W 33 TPH
JIbPBECHH BUJIA TIOCJIETHATA C€ OKa3a JOCTAThYHO TOYHA, 2 UMEHHO 3a: OOMKHOBEHHSI CEMCHEH OYK,
sSICeHa W M3TOYHUS YnHAp. B Tabmuia 7 ca mpeacTaBeHn CTATUCTUYECKHUTE TIOKA3aTEIIH 38 TOYHOCT.

3a HM3NMO0JI3BAaHE

Ha Enunnara paspeagna

cucreMa INpu

Tadnauna 7. CTaTUCTUYECKH IMOKa3aTeNu 32 TOYHOCT Ha EnuHHaTa paspeana cuctema 3a
OOukHOBeHHS ceMeHeH 1160, SIcena u M3Tounus yuHap.

[Toxazarenu 3a

Bucounnnu paspeau

TOYHOCT 14 [ 16 | 18 [ 20 | 22 [ 24 [ 26 | 28 [ 30 noclé)zg:;yl
(6mmzoct) OOHNKHOBEH OyK

Cp- KBaAp. | 459 | 139 | 1.30 | 112 | 0.90 | 0.70 | 0.63 | 0.65 | 055 0.98
OTKJIOHCHHUEC, M

Bapuai. 102 | 7.8 | 66 | 51 | 37 | 27 | 22 | 21 | 17 4.68
koeunueHt (%)

Tpema®a cp. | g3 | 502 | -1.70 | -1.31 | -0.96 | -0.69 | -0.57 | -0.55 | 043 | -1.21
aput™ (%)

Slcen

Cp. xBazp. - 085 | 0.87 | 1.01 | 1.16 | 1.33 | 1.55 | 1.89 | 1.96 1.33

OTKJIOHEHHE, M
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Bapmuau.
koedrmnem (%) | 45 | 42 | 45 | 48 | 50 | 55 | 63 | 6.1 5.11
I (61 75, - | -116 | -1.09 | -1.16 | -1.23 | -1.30 | -1.41 | -1.62 | -1.58 -1.32
aput™ (%)
M3Touen ynHap

5. s - - 050 | 053 | 055 | 0.61 | 0.75 | 1.13 | 055 0.66
OTKJIOHEHHE, M

Bapuar. ) )
cochren (%) 25 | 24 | 23 | 23 | 27 | 37 | 17 2.50
LFETmTen (61 5, - - | -064|-061]|-058|-059 | -069 | -097 | -0.43 -0.64
aput™ (%)

ITokazaTenure 3a TOYHOCT M TyK MMAT HUCKH U MIPUEMIIMBH CTOHHOCTH, 0COOCHO CpeTHUTE
nokazarenu. Hail-ronemu ca oTkiioHeHusTa pu siceHa B 30 pa3pen, KbIETO CPEIHOTO KBAAPATUIHO
oTksioHeHue e 1.96M., a cpeqHara My croifHOCT € 1.33M., a rpenikaTta Ha CpeJHOAPUTMETHIHATA € B
paMKUTe Ha JOITycTUMaTa B TaKcalUsTa TOYHOCT — cboTBETHO: 1.58% u 1.32%.

4. U3BOIMU

Januute oT Bepudukanusra Ha CpemHata (eAMHHATA) pa3pelHa CHUCTEMa, MOJIyucHa 3a
UTJIOJIMCTHUTE HACAKACHUs IOKa3BaT HeWHara NPHUIOAHOCT 3a M3IMOJ3BaHE B MpaKTHKaTa Ha
TOPCKOTO CTOIIAHCTBO U 33 HAYYHH W3CJICIBAHMUSI.

3a mmpokoaHucTHUTE HacaxaeHus or OOMKHOBEH ceMeHeH Oyk, SlceH m m3toueH UmHap,
eIMHHATA pa3pe/iHaTa CHCTEMa 3a UIJIOJIHMCTHH JbPBECHH BUAOBE € CBIIO IIPUTOJHA 32 H3II0JI3BaHE.

EnunHaTa paspenHa cuctema 3a Osu1 U yepeH 0op, CMbpH, ena H Osiyla Mypa IpeacTaBiIsiBa
OCHOBa 3a pa3paboTBaHe Ha 00N MOJENH (TaOIUIIH) 32 KyOrpaHe H COPTIMEHTHpaHE Ha YKa3aHUTE
IBPBECHU BUJIOBE.
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INPOYYBAHE ®EHOJIO'NYHUTE IMPOSBU HA DIANTHUS
BARBATUS L. TP MHOT'OI'OAMIIHO OTTJIEKIAHE
Banepus UBanoBa, Basientun IlanyeB, Ctanumup llanamanos
Arpapen ynusepcurer, Ilnosaus

STUDY OF THE PHENOLOGICAL CHARACTERISTICS OF DIANTHUS
BARBATUS L. IN PERENNIAL CULTIVATION
Valeria lvanova, Valentin Panchev, Stanimir Shalamanov
Agricultural University, Plovdiv

Abstract: Carnation is one of the oldest ornamental species. It belongs to the family
Caryophillaceae. The most commonly used species in landscaping are Dianthus sinensis L.,
Dianthus caryophyllus L., Dianthus plumarius L., Dianthus deltoides L. and Dianthus barbatus L.,
which are annual, biennial and perennial herbaceous species. The species Dianthus barbatus L. is a
herbaceous biennial or perennial plant with deteriorating decorative characteristics during perennial
cultivation. Therefore, in practice it is mainly used as a biennial or spring species for landscaping.
The present study aims to register the phenological characteristics of this species during perennial
successive cultivation for landscaping and the possibility of using it in landscaping practice for three
or four consecutive years. It was established that the growth rate of plants grown according to the
technology adopted for the country and the variant with four-year cultivation for landscaping is most
intense for 3 weeks — in mid-May. Plants grown for landscaping for two years grow most intensively
for 5 weeks — the end of May and the beginning of June. Plants grown for three years for landscaping
have six weeks of intensive growth — from the second half of April and the entire month of May.
The plants from the control variant enter the budding and flowering phases the earliest, and the
plants grown for landscaping for the fourth consecutive year the latest. The duration of flowering of
the individual flower and the entire inflorescence is the longest in plants grown for landscaping for
three consecutive years, 17.5 days and 101.8 days, respectively. This method of cultivation is
recommended in landscaping practice for the conditions of Bulgaria.

Keywords: Dianthus barbatus L; propagation by seeds; perennial cultivation; phenological
characteristics

1. BBBEJIEHHE

Pox Dianthus npunannexxu kpM cemeiicteo Caryophyllaceae. Bugosere ot ToBa ceMeiicTBO
obuTaBaT rIAaBHO yMepeHHTe paiioHu Ha CeBEpHOTO MOIYKBJI00. MHOTO BUIOBE CE OTIJICK AT KATO
JICKOPATHUBHU PACTEHMS, 2 HAKOU BHAOBE Ca IIMPOKO pasnpocTpaHeHH mieBeni. ToBa ceMeHcTBoO e
JI0CTa €IHOPOHO ¥ JIECHO pa3imo3HaBaemo. [IoBeueTo mpecTaBUTeNN ca TPEBUCTH €IHOTOTUIITHA
WITH MHOTOTOJIUIITHE PACTCHHSL.

Buast Dianthus barbatus L. e tpeBucro muororoaminHo pactenue (Tadpamkuiickn &
HBanoBa, 1999). B npakTtukara ce U3moi3Ba KaTo ABYTOJUIIIHO pacTEHHE 3a MPOJIETHO 3acaKIaHe,
3aI0TO C€ CMsTA, Y€ IIPH MHOTOTOAMINHO OTIJIeKIJaHE BJIOMIAaBA JEKOPAaTUBHUTE CH KadyecTBa.
Dianthus barbatus L. mamMupa mmpoko NpHIOKEHHE B TIPAJUHUTE, IJIABHO B LBETHH JEXH H
6opmopu. Gharge et al. (Gharge et al., 2009) u3pbpuIBaT Mpoy4yBaHe Ha JeCeT COpTa Kapam i 3a
KaueCTBO Ha [IBETOBETE U CPOKOBETE Ha b TEeXK. YCcTaHOBsBAT, 4e coproBeTe Diana, Yellow Firato
n Aicardi Haili-paHo oOpa3yBaT IBETHM IIBIIKM W BCThIBAaT B Lb(Tex. M3cnenBanero Ha
MOP(}OJOTHYHUTE XapaKTEPUCTHKH Ha copTroBeTe M xuOpuaumte Ha Dianthus barbatus L. u
YCTAHOBSIBAHETO Ha 3aBUCHMOCTTa MEXAY JICKOPATHBHUTE XapaKTePUCTHKH M Oarpata Ha

138



[BETOBETE € ONMpEIesIlla 32 U3SICHABAHE OCHOBHUTE MOMEHTH OT TEXHOJIOTHSATA HA OTIVIC)KIAHE.
(Abdushaeva, 2021).

Cnopen Heins et al. (Heins et al., 1979) xbiarure GoToneproiu Bb3NPENITCTBAT PA3BUTHETO
Ha CTPaHHYHH MU3IBHKU W IPEIM3BUKBAT paHeH wbdrexk npu kapamomia. Kpatkure Gporonepuonu
3a6aBsAT Ub(TEXKA, HO CTUMYJIUPAT Pa3BUTHETO HA CTPAHWYHH M3ABHKH CaMO KOT'aTO H3IBHKHUTE Ca
BereratuBHU. Thakur et al. (Thakur et al., 2018) npaBsT 3aki104eHHETO, Y€ 3a MO-T00BP PACTEK H
ubbTex pacrenusrta ot Dianthus barbatus tpsi6ea na 6baaT 3acaxnanu Ha pascrosaue 30 X 30 cm
eIIHO OT JPYro 3aeaHo ¢ mpunaraHeto Ha GAsz B korueHntpauust 100 ppm. Souri et al. (Souri et al.,
2018) npemopbuBaT TOPEHE ChC CPESIHO HUBO HA OPTaHHYCH TOP M HYJICBU HJIM MHOTO HUCKH HUBA
Ha NPK 3a onTiManHO KONHYECTBEHO M KauecTBEHO Ha oTpssaH usst ot Dianthus barbatus.
Jlo6GaBstHEeTO Ha 3€JIeH KOMIIOCT KbM cyOcTpartu 6e3 Topd mpu otriexkmaneto Ha Dianthus barbatus
L. Mosxe 1a 6b1¢ BB3MOXKHOCT 3a ONITUMHU3UPAHE Ha XPAHEHETO Ha PACTCHHSATA, KATO CHIICBPEMEHHO
ce HaMaJIM M3MOJI3BaHeTo Ha Topd i xuMuaecku Topose B pascaguunute (Di Lonardo et al., 2024).

BbB Bpb3Ka ¢ HaOMIOaBaHUTE HANOCIEABK MPOMEHH B arpo-KIMMaTHIHATA OOCTAHOBKA H
NPOBEACHUTE NPEIBAPUTCIHN IPOydYBaHMs Oelie yCcTaHOBEeHO, ue oTriaexmanero Ha Dianthus
barbatus L. moske 1a mpoasinKu U ciie BTopara roquHa 6e3 0Co6eHO BIOIIaBaHe Ha JEKOPATUBHUTE
KauecTBa Ha pacreHusita. OCHOBHaTa Mel Ha HACTOSIIOTO H3CJEABaHE € Ja Ce Mpoydar
JleKopaTUBHUTE KauecTBa Ha Dianthus barbatus mpu MHOTOroqMIIIHO OTIJIEKIAHE.

2. HN3JIOKEHHUE

Ha ¢urypa 1, otpassBamia Temna Ha HapactBane mpu Dianthus barbatus ce Bmxkna, e
BEreTauusTa Npy PacTeHUATa OTIVICAAaHU 10 TPAAMLHOHHATA TEXHOJIOTHs (KOHTpOJA), 3al04YBa B
Kpas Ha Mecery MapT (22.03). HapacTtBaHeTo BBpPBH C yYMEPEHH TEMIIOBE C pPa3liUKa MEXIY
n3MepBaHuATa ot 1,4 cm (05.04) mo 2,2 cm (29.03; 12.04 u 19.04) B nmpoxbIDKeHNE HA €IHH Mecell
110 26.04. Cen ToBa ce HaOFO1aBa M3KITIOYHTEITHO HHTCH3NBEH TEMIT Ha HApacTBaHE HAa PACTCHUATA
ot 10.05 mo 24.05, kato pacTeHusATa HapacTtear oT 7,9 cm (24.05) mo 9,3 cm (17.05) 3a ceqmuna
i o6mmo 25,4 cm 3a TpucenMuaHus nieproa. Ciel TO3U Meproj He ce Habfo1aBa HapacTBaHe Ha
pacTeHHUATa U BHCOYMHATA UM OCcTaBa 39,5 cm /10 Kpas Ha BereTarusara.
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®urypa 1. Temn Ha HapactBane npu Dianthus barbatus “Heart Attack”.

PactenusaTa ot BapmaHT 1, ocTaBeHW 3a IB(TEXK Ipe3 TpeTaTa roJuHa Ha OTIIICKIAHE,
3aroyBaT BereTalusTa CH Ollle B HauanoTo Ha Mecen Mapt — 08.03. HapacTBanero ce xapakrepusupa
C YMEpeHHU TEMIIOBE ITpe3 IbPBHUTE [[BA MEcella Ha OTIVIeXkIaHe, KaTto pacTeHusta Hapacrsar ot 0,4
cm (15.03) mo 3,1 cm (26.04). IlepnoasT Ha HHTEH3UBEH pacTexk € oT 17.05 (6,9 cm) mo 14.06 (6,6
cm), KaTo MpoMsHaTa BbB BUCOYMHATA € Hai-roisMa oT 31.05 go 07.06 — 7,6 cm. 3a menust To3u
TIepHOJ] pacTeHHUATA HapacTBat o0mio ¢ 24,4 cm. Jlo kpas Ha BereTanusaTa pacTeHUsATA OT BapHaHT |
HapacTBaT yMEpPEHO M JOCTUTAT BUcounHa 44,8 cm.
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YMepeH TeMIl Ha HapacTBaHE ce HaOII0JaBa W NPHU PACTCHUATA OCTABEHHM 3a Ib(MTEX Mpe3
YeTBBpPTA FOJWHA Ha OTraexknaHe (BapuaHT 2). Ot Havanoro Ha Bereranusrta (08.03) mo 12.04
HapacTBaHeTO BBB BHcounHa Bapupa oT 0,2 cm (15.03 u 05.04) no 0,7 cm (12.04). IleproasT Ha
WHTEH3UBEH pacTek e oT 19.04 mo 31.05, xaro pacreHmsra HapacTtBar obmo ¢ 12,3 cm 3a
IIeCTCEeIMUYHUS TIEPHOJ, a HapacTBaHeTo Bapupa oT 1,8 cm (17.05) no 4,4 cm (19.04). lo kpas Ha
BEreTalusTa pacTCHUATa HApacTBaT YMEPEHO M B Kpast JOCTUTaT BUCOUMHA 23,5 cm ¢ execeIMUIHO
HapacTBaHe cboTBeTHO 1,4 cm; 0,3 cm; 0,6 cm u 1,1 cm 3a mocneguute 4 ceAMULIM OT BEreTalusTa.

[Ipu pacteHusiTa OT BapHaHT 3, OCTaBEHH Ha IOCTOSHHO MSCTO 3a Lb(Tex mpe3 merara
rO/IMHA Ha OTIVIeXKIaHe, ce HaOJro1aBa yMEepeH TeMIT Ha HapacTBaHe OT HAadyaJoTO Ha BereTalusTa
(22.03) no 19.04, xaTo pacTeHHsATa JOCTUTAT BUCOYHMHA 3,3 cm C execeIMUYHO HapacTBaHe oT 0,7
cm; 0,4 cm; 0,7 cm u 0,4 cm chOTBETHO 3a "eTHpuTe ceamuny. CieaBamunTe TPH CEIMHIN MOTaT
Jla Ce XapaKTepu3upaT KaTo MEepUOJ Ha MHTEH3UBEH PacTeX, Thil KaTO HApacTBaHETO € OT 23 cm
(17.05) mo 3,8 cm (10.05) 3a cemmuma. [lo xpas Ha Bererammsra (28.06) pacTeHHATa HapacTBaT
n3kmounTeHo 6aBHo (0,7 cm u 0,9 cm) pe3 mepBUTE ABE CEAMHUIIN, KaTO TIPe3 MOCICTHITE YSTHPH
CeIMHIIM HapacTBaHE He ce HaOIroaaBa.

@deHoNMornuHNTE HAOIIOJCHNS BBPXY I'CHEPAaTHBHUTE IIPOSIBH NIPH JEKOPATHBHUTE PACTCHUS
ca 0co0EHO BaKHH M HEOOXOJMMH, Thi KaTo 4pe3 TSIX Ce YCTAHOBSIBA JEHCTBUTENHUS MEPHON HA
JIEKOPaTHUBHOCT. JIbiroroauinHu (heHONOTUYHM HAONIOJCHUS MOKa3BaT, Yye HA4aloTO Ha Mecell
MapT € Havdajlo Ha BereTauuAaTa rnpyu noB€4YCTO MHOTOTOAWUIITHU LIBETA. ETo 3al1o0 npueMaMe garara
01.03 3a oTmpaBHa TOYKa 3a M3YMCISIBAHE NPOJBDKUTENIHOCTTa Ha (EHOJOTMYHUTE (Ba3u OT
Pa3BUTHUCTO HA paCTCHUATA.

Ha tabnuia 1 ca mpencraBeHd JaHHUTE 3a TeHepaTUBHUTE mposiBu Ha Dianthus barbatus
“Heart Attack”, oT koATO ce BIDKAA, Ye Hal-paHO 3amoyBa OyTOHHM3ALHUATA INPH PACTCHHATA,
OTIVIEaHN MO TPAAWIMOHHATAa TEXHOJIOTHS, TOECT IIpe3 IbpBaTa TOJMHA Ha OTIVICKIAHE 3a
o3eJeHsABaHe — 57 IHU ciiell HadanoTo Ha Bereranusra. C 14 u 18 1HU ChOTBETHO MO-KBCHO 3aM109Ba
OyTOHM3AIMATAa NIPU PACTCHUATA OTIJIEKIAHN KaToO JEKOPAaTHBHU 3a BTOpa M TpeTa roxuHa. Haii-
KBCHO 3a110yBa OyTOHM3AIMATA IPH PACTCHUATA, OTIJICIKAAHH 3a 03€JICHBaHE 33 YeTBbPTA MOPEIHA
roanHa — 84 IHU cle] Ha4ajJoTO Ha BereTanusTa, ToecT ¢ 27 muu wim ¢ 47,4% Mo-KbCHO OT
KOHTPOJIHUSA BapUaHT.

Ta6auna 1. OeHOJOTHYHN HAONIONCHUS BBPXY T€HepaTHBHHTE TposBu mpu Dianthus
barbatus “Heart Attack”.

Byronwuzarus [pdTex
Ne o Hagano MacoBa Hauano Macos Kpaii
pen Bpoii Bbpoit Bbpoit Bpoit Bpoit
Hara T Jara HH Jlata fo Jlata f Jlata f

K/l1Ba | 26.04 57 30.04 61 02.05 63 09.05 70 18.06 | 118
2pa_ | 10.05 71 13.05 74 16.05 77 23.05 84 18.08 | 171
3ra 15.05 75 19.05 79 25.05 85 01.06 91 04.09 | 187
4t1a 23.05 84 27.05 88 01.06 92 09.06 | 101 | 06.07 | 129

ITonoOHa TeHmeHIMs ce HaOII0AaBa U MpU MacoBata OyToHU3anus. 61 JHH Clle]] HA9aI0TO
Ha BereTamusTa 3alo4Ba MacoBara OyTOHM3alMs NPH KOHTPOJIHHA BapuaHt, ¢ 13; 18 u 27 nun
CHOTBETHO IO-KBHCHO 3a104Ba Ta3u (paza MpH pacTEeHUsTa OTTIISKIAHHU 33 O3€JICHSIBAHE 3a BTOPA,
TpeTa U 4eTBbpTa rofuHa. [IpoabIDKNTETHOCTTa Ha IEPHO/a OT HAYaJIOTO JI0 MacoBa OyTOHM3AIMS
€ TIOYTH €/IHaKBa 32 KOHTPOJIHMS M ONMTHHUTE BapuHaHTH — 3 JHU 3a PACTEHUSTA, OTIIISKAAHU 32
O3eJIeHsIBaHE 3a BTOpa rofiMHa U 4 JHU 3a TO3W OT KOHTPOJIHHMS BapUaHT M TE€3H, OTIVIEXKAHU 3a
O3€eJICHsBaHe 3a TPeTa U YeTBbPTa O/INHA.

Hauanoro Ha me(Teka 3amouBa OT 1Ba [0 IIECT AHU CIEI MacoBaTta OyTOHM3aIWA,
CHOTBETHO B KOHTPOJIHHS BAPHAHT U IIPU PACTCHUSTA OTIJICIKAAHH 3a TPETA TOIMHA 32 O3CIICHABAHE.

ITpu macoBus wbdTexK CHIIO HE ce HAOIIOJABAT CHIIECTBEHU PA3IMKN MEKAY KOHTPOIHUSA
BapuaHT W ONMUTHUTE BAPHAHTH, TOX HACTBIIBA OT 7 10 9 IHU ciel Ha4aJloTO Ha b TexKa.

ChINleCTBEHH PA3IMKH ce HaOmonmaBarT npu ¢eHodasza ,,kpail Ha mbdrexa“. Hah-kbcHO
HacThIIBa Ta3u (eHodasa Npu pacTeHUATA, OTIJICKIAHH 32 O3EJICHIBAHE 3a TPETa MopeiHa roAnHa
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— 96 nHU ciien MacoBus IbPTEX W 187 MHU OT HAYAIOTO HA BereTarusaTa. 87 JHU CJIe]] MaCOBHS
ek 1 171 AHU OT HA4aIOTO HA BEreTalMATAa HACTHIIBA Kpas HAa Ib(TEkKa MPH PACTCHUSITA,
OTIJICK/IAHH 3a O3€NEHSIBAHE 3a BTOpA MopenHa roguHa. Haii-pano mpeub(TsBaT pacTeHHsATa,
OTIVICK/IaHH 32 O3EICHABAHE 32 YETBbPTA MOpEeAHa roguHa — 28 OHU cieq MacoBus UbhTex u 129
JTHH OT Ha4aJIOTO Ha BETE€TALUATA, TOECT MPH TAX HEPHOLBT OT MacoB IIb(TEXK N0 Kpail Ha b(Texka
e c¢be 68,3% u 134,1% 1no kpaTbk ChOTBETHO OT KOHTPOJIHMS BapHaHT (IIpU KOHTO pacTeHUATa ce
OTIVIeXKJIAaHH €]HA TO/AMHA 3a O3€NIEHSBaHE) U BAPHAHTHT, IPU KONUTO PacTeHUsATa ca OTITICKIAHU
TpU TOAMHU 32 03€JICHABAHE.

3. 3AKJ/IIOYEHHUE

TeMmbT Ha HapacTBaHE IIPH pPACTCHUATA OT KOHTPOJIHHS BapHaHT M BapHaHTa C
YETHPHUTOMIITHO OTIIIEKAAHE 32 03€JICHABaHE (BapHAHT 3) € Hali-MHTCH3UBCH B IPOABJDKECHHE Ha 3
CeIMHIM — B CpeaTa Ha Mecell Mail. PacTeHusiTa oT BapuaHT | — ¢ OTIJIeXIaHE 32 O3€IICHABAHE B
MIPOIBIDKECHNE Ha JIBE TOIMHN HAPACTBAT HA-MHTECH3WBHO 3a 5 CEIMHIH — Kpas Ha Mail U HA49aJIOTO
Ha 1oHHU. lllecT ceqMMIM MHTEH3MBEH pacTe)X MMAT PACTCHUATA OT BApHAHT 2 — C TPUTOIMIIHO
OTIVIEK/AAHE 3a O3EJEHSABaHE — OT BTOpaTa MOJIOBMHA HA ampwi M Henus Mecen Mail. Haif-pano
BCTHIBAT BbB (paza OyToHHM3aLus U Ub(TEK PACTCHUSITA OT KOHTPOJIHUS BapUaHT, a HAil-KbCHO —
pacTeHH:ATa, OTIJISKIAHHU 3a 03€JICHABaHEe 3a YeTRbPTa MOPEIHA TOAMHA.
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BJIMAHUE HA MHOI'OI'OJUITHOTO OTIVIEZXKIAHE 3A
O3EJIEHABAHE BBbPXY JEKOPATUBHUTE ITPOSBU
HA DIANTHUS BARBATUS L.

Banepuss UBanoBa, Banentun Ilanues, Ctanumup llanamanos
Arpapen yuusepcurert, [lioBaus

INFLUENCE OF PERENNIAL CULTIVATION AS LANDSCAPING
PLANT ON THE ORNAMENTAL CHARACTERISTICS
OF DIANTHUS BARBATUS L.
Valeria lvanova, Valentin Panchev, Stanimir Shalamanov
Agricultural University, Plovdiv

Abstract: The species Dianthus barbatus L. is a herbaceous perennial plant, reaching 10-90
cm in height, with erect and branched stems, with flowers arranged in hemispherical inflorescences
reaching up to 30 pieces at the top of the stem. It is most often used for biennial or spring
landscaping. The present study aims to investigate the ornamental characteristics of this species in
perennial cultivation, which would lead to a significant reduction in landscaping costs in public
parks. To achieve the set goal, seeds of the species Dianthus barbatus, variety Heart Attack, were
sown in early July. Care and cultivation for several consecutive years were in accordance with the
conventional technology adopted for Bulgaria. The biometric indicators of the plant and the
ornamental behaviours of the flowers were recorded. The number of flowers in the inflorescence is
the largest in plants grown as ornamentals for two consecutive years. Plants grown for landscaping
for three consecutive years have very similar results. The lowest results in this indicator are obtained
for plants grown for landscaping for four consecutive years. The duration of cultivation of Dianthus
barbatus L. plants as ornamentals does not significantly affect the diameter of the individual flower.
The diameter of the inflorescence of Dianthus barbatus L. increases with perennial cultivation of
the plant for landscaping up to the third consecutive year. Further cultivation of the plant is not
recommended.

Keywords: Dianthus barbatus L; propagation by seeds; perennial cultivation; ornamental
characteristics

1. BBBEJEHMUE

KapampunbT € exuH OT BHJIOBETE, M3IOJI3BAHH KaTo JEKOPAaTHBHM OIE OT ABIOOKA
npesHoct. Kem pon Dianthus L. npunamneskar okono 300 Bua, KaTo Haif-4ecTO U3MOJI3BAHUTE B
o3eseHsBaHeTo Buaose ca Dianthus sinensis L., Dianthus caryophyllus L., Dianthus plumarius L.,
Dianthus deltoides L. u Dianthus barbatus L. Te morar na ObAaT eIHOTOAUINHH, OBY- U
MHoOroroquuiHu TpeBucty Bunose (Hukosoa, 1999). EcrectBeHo pasnpoctpaneHu ca B EBpora,
Azms, TpormmdHa W okHa Adpuka. YacT OT MHOTOTOTWINIHUTE 3WMOYCTOHYMBH BHIIOBE Ce
OTIJICKAAT ¥ M3MO0I3BAT [VIABHO 32 O3€JICHABAaHE HA MAPKOBE U IPaJMHN KATO MHOTOTOANIIIHY [[BETS
3apajy KpacHBHTE LBETOBE U ITBTHOTO MOKPHUTHE HA MOYBaTa. MHOrO IIMPOKO CE M3MOI3BAT 3a
OTpsI3aH OBAT KyNTYpPHU (OPMH OT HAKOH HE3UMOYCTOWIHMBHU U TIOJTy3UMOYCTOWYHNBU BHIOBE.

JIByroIumIHuTEe BUIOBE, B TOAMHATA HA 3aCSIBAHETO 0Opas3yBaT caMoO PO3ETKa OT JIHCTa, a
b TAT paHO HANPOJIET WM B HAYAJIOTO Ha JIATOTO Ha cliefBalnaTa roguna. ['oysma 4acT ot Tsx ca
MHOTOTOJIUIITHY PACTEHHs, HO C€ OTIJIEkKAAT KaTO ABYTOAUIIHYU, Thil KaTO MPH MO-IPOIBIIKUTEIHO
KyJATHBHpaHE BJOLIABAT JeKkopartuBHuTe cu KauectBa (Tadpamkuiicku & WBanopa, 1999).
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W3cnenpaHus B Ta3u IOCOKA JIMIICBAT KaKTO y HAC, Taka M B CBeTOBeH Mamad. Tosa e eauH oT
JBYTOJMIITHUTE BUIIOBE, C KOUTO € BOJCHA MHOT'O MaJIKO IIPOyYBaTeIHa padoTa MO IPUHIHIL

[TpoyuBaHuATA IPU TO3M BUJ Ca HACOUYEHN OCHOBHO KBbM Pa3JIMYHH CPOKOBE Ha 3acakiaHe U
TSXHOTO BIMSIHHE BBPXY PACTE)KHHUTE U JCKOPATHBHH IIPOSIBY, KaKTO U A00uBa ot cemena. (Sharma
et al., 2015). CpmusT aBTOp € M3CIEeABAT TPETUPAHETO C YATPA3BYK BBPXY CEMEHA Ha BHIOBE OT
rpymara Ha JABYTOJHIIHUTE LBETS NpH J:abopaTopHH U rojicku ycnous (Sharma, 2012). Cpokosete
Ha 3acak[IaHe M TOpPEHE C pa3MYHM HMBa Ha kKoMOuHWpauus Top Hortifeeds ca mpoyuBanu npu
Dianthus chinensis x barbatus ot Nouri u Al-Bakkar (Nouri & Al-Bakkar, 2023). Pa3nu4nu HuBa
Ha Qocop BBPXY pACTEKHUTE IPOSIBY HA KOPEHOBAaTa CHCTEMa W MOP(OJOTMYHUTE U
¢dusnonornynu nposieu Ha Dianthus barbatus mpoyusar Chen, G. et al. (Chen et al., 2024).
W3cnenpaHeTo NmpemocTaBs TEOPETHYHA OCHOBA M NPAKTUYSCKU HACOKH 3a MPOU3BOACTBOTO HA
pascan ot D. barbatus.

3a msikou coprose Dianthus barbatus L. TpeTupareTo ¢ HUCKH TeMIIEpaTypH, IOpPH 3a KPaThK
HEepHOJ OT BpeMe, BOIHM 10 Io-paHeH IbdTexk. SJpoBru3anusaTa yBelndaBa IpOAbIKUTSIHOCTTA Ha
BEreTalUsATa HA PACTCHHUATA U BIIHSC MOJOKUTEIHO BbPXY IepHoaa Ha b(TeK. YCTAHOBEHO €, 4e
HO-IBJITHTE IEPHOJH Ha TPETUPAHE ¢ HUCKH TEMIIepaTypH HaMalsiBaT pa3Mepa Ha ChLIBETHETO, HO
yBeJaM4YaBaT BucounHara Ha cthooro (Dall'Agnese et al., 2014). IlpoyuBanusta Ha Moe, R. (Moe,
1983) moka3Bar, ye HUCKaTa TeMIlepaTypa CTHUMYJIHUpa Pa3BUTHETO HA CTPAHUYHHU H3ABHKU U
HAyaJoTo Ha Ib(Teka, HO 3a0aBs CKOPOCTTA HA Pa3BUTHE Ha LIBETHUTE ITBIIKH U 1IBETOBETE. BHB
BpB3Ka ¢ HAOJII0IaBaHNUTE HAMIOCIIEABK IPOMEHH B arpo-KIMMaTHYHaTa 00CTaHOBKA U IPOBEICHUTE
NpeIBapUTEIHN NPOYYBaHUs Oelle YCTaHOBEHO, Y€ HM3IMOJ3BAHETO Ha HAKOM OT JBYTOJUIIHHUTE
LBETSI B IPOJBDKEHNE Ha HAKOJIKO TOJMHU TIOCIIEIOBATEIHO 32 03€JICHABaHEe HE caMo He BJIOIIaBa
TEXHUTE JEKOPaTUBHHU KayeCTBa, HO B HAKOM CJIy4YaH JOPH ' TonoOpsBa. Hactosmoro nscnensane
MMa 3a [el Ja ce Mmpoydar JeKopaTHBHUTE kadecTBa Ha Dianthus barbatus mpu muororoaunmso
OTIJICKIAHE.

2. MU3JIO)KEHHUE

Uzcnensanero Oemre mpoBeneHO BBB ¢upMa ,,Exzotuka” OO/ rpan IlaBmukeHu mpes
neproaa 2017-2022 roauna. Mznonssan Gerre copt Heart Attack ot Buga Dianthus barbatus L.,
npuHaIeKan] KpM cemeiictBo Caryophyllaceae. PasmuoxaBaHeTo ce W3BBPIIM Ype3 CEMEHA.
Centbarta Oemie M3BBPIIBAHA HA OTKPUTO, Ha BHUCOKM JIEXH, B HAYAJIOTO Ha Mecel IONH. 3a
ompejieisiHe Ha Pa3iM4yuaATa MEXAY W3NHMTAHWTE BapHAHTH 10 OTHOIIEHHE Ha HACTHIIBAaHE Ha
otaenHuTe heHoda3u Ha pacTEeHUATA [IPE3 BEreTAlMOHHUS IEPHOJL CE MPOCIIEIH HACTBIIBAHETO HA
crnenuuTe GeHodazn: Hayano Ha OyTOHM3aLMs; MacoBa OYTOHH3AIMs, HAyalo Ha Ob(QTEX; MAcOB
ub(TexK; Kpai Ha IbPTEK.

Ha ©0a3a monydeHWTe IaHHM ce ONpENeNH MPOIBDKHTEIHOCTTa Ha Lb(TekKa B JHH.
HacrpnBanero Ha nocouennte Gpenodasu ce U3BBPIIU NpU HacThIIBaHETO UM B 10% OT pacTeHusTa
B Ta3u ¢a3a (Dimova & Marinkov, 2012). B kpas Ha Bererauusra ce U3BbpIINXa OHOMETPUYHH
u3MmepBanus Ha 10 pacteHusi oT Bcekd BapuaHT. C Hafl-ronsMa CTOHHOCT MPH JIEKOPATHBHHTE
pacTeHus ca IIOKasaTenuTe, XapakTepusupaiid 1BeroBere. JlaHHHTE OT OHOMETPUYHUTE
XapakTepucTHKH Ha nBetoBeTe mpu Dianthus barbatus ca nmpexcraBenu Ha Tabnwia 1.

Ta6auua 1. buomerpruuna xapakrepucTuka Ha nsetose npu Dianthus barbatus “Heart Attack”.

[[BeToBe 2021 L{BeToBe 2022 [[BeTOBE CpeIHO 3a Mepuoaa

Ne o pex| Bpoit Huamersp | Auamersp e Huamersp | Auamersp e Juamersp | Anamersp

OTZENEH | ChIBETHE OTZHENEH | CHIBETHE OTZHENEH | ChIBETHE
HBCTOBS | par (cm) (cm) ![BCTOBE IBSIT (Cm) (cm) HBCTOBC | mar (cm) (cm)
K/1Ba 93,7 1,2 9,4 108,7 1,3 10,8 101,2 1,2 10,1
2pa 145,7 1,3 14,5 162,5 14 16,9 154,1 1,3 15,7
3ta 130,8 1,2 15,9 173,8 1,2 18,3 152,3 1,2 17,1
41a 62,5 11 6,7 52,8 1,0 54 57,6 1,0 6,1

LSDp=5%| 1,36 0,26 0,50 0,89 0,18 0,54

C Haii-rossam Opoii IBETOBE B CHIIBETUETO Ca PACTCHUATA, OTIIICKIAHN B IPOABIDKCHHE HA 2
MOCJICTOBATEIIHU TOJTUHY 32 03CIICHSIBaHE — ChOTBETHO 145,7 Opost 3a 2021 roauna u 162,5 6pos 3a
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2022 roawHa, WM CpeTHO 3a Tieproaa Ha u3ciensane 154,1 6pos. C MHOTO OJIM3KHU pe3yJITaTH 10
OTHOIIICHHE Ha TO3W MTOKa3aTel ca PaCTEHUATA, OTTIICKIAHN KaTO IEKOPAaTHBHH B IPOIBIDKEHNE Ha
Tpu nocienoBaTesHy roguan — 130,8 6post 32 2021 roxuna; 173,8 6post 3a 2022 roauna wim 152,3
Opos cpenHo 3a mepuoa Ha u3cnenBade. C Hali-HICKY pe3yTaTH [0 OTHOIICHUE Ha TO3M MTOKa3aTe
ca pacTeHHATa, OTTJICKAAHE KaTo NEKOPATHBHH HAH-IBIBI TEPUON OT BpeME — YETHPH
nocneaoBateaHu roguHu. [Ipu Tsax OposT Ha LIBEeTOBETE B ChIBETHETO € ¢ 57,1% npe3 2021 roauna;
67,5% mipe3 2022 roauna u 62,6% cpenHo 3a mepruo/ia Ha U3CJIeIBaHE M0-MAIbK B CPAaBHEHUE C Hal-
JI0OpHst BapUaHT — OTIVIEKJaHEe B IIPOIBIDKEHHE HA JIBE MTOCIIEI0BATEIHY TOANHH 32 O3€JICHSIBaHE.

Ilo oTHOILIEHNE TUAMETBPBT Ha OTAEITHUS LBSIT B ChIL[BETUETO CHIIECTBEHH PA3IIHMUUSI MEXK Y
OTJIEJTHUTE BapuaHTH He ce HaOmonasat. LiBeroBere mpe3 2021 romuna Bapupar ot 1,1 cm (npu
pacTeHusTa, OTIICKIAHN KaTO IEKOPAaTHBHH B IPOIBIDKCHNE HA YETHPH TTOCIIETOBATCITHH TOANHH)
mo 1,8 cm (mpum pacTeHHATa, OTIVIEKTAaHH KaTo JACKOPAaTUBHH B MPOXBDKEHHE Ha JBE
mocJeIoBaTeNHy roauHn). [lomoOHa e TeHaeHnrATa TPy TO3H TokazaTten npe3 2022 roxuHa — 1 cm
n 1,4 cm e AuaMeTsphT Ha OTICTHHUS LBAT CHOTBETHO MPH DPACTCHHATA, OTIVIEAAHH KaTo
JIEKOPATHBHU B MPOIBIDKEHUE HA YETHPH U ABE TOIMHN HETIPEKHCHATO KaTO ICKOPATHBHH.

HuamerspbT Ha cwiBetero mnpu Dianthus barbatus e Haii-Baxknusr mnokasaren,
XapakTepu3upall JeKOpaTUBHOCTTa Ha pacTeHusATa. C Hal-TONSIM AMAaMEThp Ha CBHI[BETHETO Ipe3
2021 roguHa ca pacTeHuATa, OTIVIEJaHM KaTo JAEKOPAaTHUBHH B TMPOIBIDKEHHE Ha JIBE€ U TpPHU
MOCJIeI0BATENHU TOIMHH, ChOTBETHO 14,5 cm u 15,9 cm, kaTo pa3naukaTa Mexay JBaTa BapHaHTa €
npeHeOpexxumo Manka — 1,4 cm. [Tono6Ha e cutyanusrta u npe3 2022 roauHa, KaTo JUaMeTbpbT Ha
CBIIBETHETO B IBaTa CIIOMEHATH [10-TOpe BapuaHTa € ChboTBETHO 16,9 cm u 18,3 cm ¢ pa3nuka Mexy
TAX 0THOBO 1,4 cm. BrieyatieHue mpaBaT U3KIIOYUTETHO HUCKUTE CTOMHOCTH Ha TO3M IOKa3aTel
3a pacTeHUATA, M3MOI3BAHH 32 O3CIICHSIBAHE B MPOIBDKEHIE HA YSTUPH TIOCICAOBATEITHI TOIMHN —
6,7 cm 3a 2021 roauna u 5,4 cm 3a 2022 roguna. C OIU3KH A0 TE3U CTOMHOCTH, HO ITO-BHCOKH OT
TSAX, Ca pacTCHUATa OT KOHTPOJHHS BapHaHT, C CIHOTOJUINHO OTTJICKTAaHE 3a O3CJCHIBAHE —
¢b0TBeTHO 9,4 cm u 10,8 cm 3a IBeTe TOAMHU HA OTIJICKIAHE.

Ta6mma 2. GeHOJOTHYHN HAGIOAEHUS BBPXY TPOIBIKUTETHOCTTA Ha Iib(Tex npu Dianthus
barbatus “Heart Attack”.

Ne o pen TIpoabIKUTETHOCT HA b TEKA
Ha ornennus usst | Ha wsnoro ceusetne | Ha usnoro pactenue
Bpoii 1Hu bpoit n1Hu Bbpoit nHu
K/1Ba 9,3 18,9 46,5
2pa 14,7 29,7 93,8
31a 17,5 43,5 101,8
4ta 3,8 10,4 36,4

IIpoaB/DKUTETHOCTTa Ha Ib(PTEXKA € M3KIIOYUTETHO BaXKeH ITOKasaTea 3a BHIOBETE,
M3MOJI3BAHU 3a O3€jI€HsABaHEe Ha mapkoBe W rpaaunu (tabm. 2). Ilpu Dianthus barbatus
MIPOABIDKUTETHOCTTa HAa Ib(Te)ka HAa OTAETHHWA IBAT Bapupa oT 3,8 AHM TIpH pPACTEHHATA,
OTIJICKIAHH B MPOIB/DKCHHE HA YETHPH MOCICIOBATEIHN FOIMHM 33 O3eJIeHsBaHe, 10 17,5 mHwu,
[IPH PACTCHHATA, OTIJICKAAHH B MIPOABDKCHHE HA TPH MOCICIOBATEIHHA TOJAMHH 3a O3CJICHSABAHE.
Pasznukara e BredatisBailia, TO3M IIOKa3aTea Hamasasa ¢ 13,7 gau camo 3a efHa roguHa.

[MomoOHa TeHAeHNMS ce HAONMI0aBa M NPU MPOIBIDKATEIHOCTTa Ha IB(TEKA HA ISIOTO
cpuperre. C Hall-rosiMa MPOIBIDKUTEITHOCT Ha ITb(ITEkKAa Ha CHIIBETUETO Ca PACTCHUSITA OT BAPUAHT
3, OTrJeXIaHu 3 MOCJeI0BaTeNIHA TOJUHM 3a o3eneHsBaHe — 43,5 auu. C 13,8 1HU No-KpaTbk €
MEPUOIBT Ha Ib()TEXkKA Ha CHI[BETHETO HA PACTCHHATA, OTTIIC)KJAHH 33 03€JICHSABAHE B IIPOABIDKCHHE
Ha JIBE MOCJIEIOBATEIHU TOJUHHA. [IpOIbIDKATETHOCTTA Ha ITb(PTEkKA HAa CHIBETHETO HA PACTCHHUSATA,
OTTJICKIAHU 32 O3€JICHSABAaHE B NMPOIBIDKCHHE HA YETHPH WM €IHA IMOCIEJOBATEITHH TOJWHU €
crotBeTHO 10,4 m 18,9 man wim ¢ % 1 % 1mo-Manko OT Half-7o0OpHs BapuaHT 3.

C mHail-ronsMa NMPOIBIDKATEITHOCT Ha Mb(TEka Ha IUIOTO pacTEHHE ca pacTEHUSATa OT
BapuaHT 3, OTIIIEKIAaHW 3a O3eJIeHsABaHE 3 TmocienoBartedHu roawam — 101,8 mHH, KOWTO
MIPEBUINIABAT OCTAHAJINTE BApUAHTH — €/IHA, JIBE U YETUPH ITOCIICIOBATESITHN TOIMHU Ha OTTJICKIaHE
3a 03eJIeHsIBaHe — ChOTBETHO ¢ 54,3%; 7,86% u 64,2%.
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3. 3AKJIOYEHUE

BposT Ha mBeTOBETE B CHIBETHETO € HAW-TOJNSIM TIPHU PACTEHHATA, OTIIICKTAHU KATO
JIEKOPaTHBHU B TPOIBIDKCHHE Ha JBE TOAWHH mocienoBatenHo. C MHOTO OJNIM3KH pe3ynTaTd ca
pacTeHusTa, OTTIKAAHH 32 O3€JCHABAHE B MPOJBIDKCHHE HA TPH MociaeqoBaTenHy rognan. C Haii-
HUCKHU PE3YJITaTH [0 OTHOLIEHUE Ha TO3M MMOKAa3aTel ca paCTEHUsITa, OTTIICKIaHH 32 O3€JICHsIBaHE B
MPOIBJDKEHHE Ha YETUPH TMOCIeNOBaTeNIHU TOAWHU. [IpoabmKUTETHOCTTAa Ha OTIVISKIaHE Ha
pacrenusita or Dianthus barbatus xaro mexopatmBHEM He OKa3Ba CBHIIECTBEHO BIHSHHE BBPXY
JUaMeThpa Ha OTACNHHMSA 1BAT. JuaMeTspbT Ha chiBetreTo npu Dianthus barbatus napactea mpu
MHOTOTOJIMIITHO OTIJIEXkKAaHEe Ha paCTEHUETO 3a O3eJICHsIBaHE JI0 TpeTa MociiefoBarenata roguna. [1o-
HATATBIIHOTO OTIIISKIaHE HAa PACTEHUETO HE ce penopbuBa. [IporsnkATeTHOCTTa Ha ITb(Te)XKa Ha
OTIENHUS LBST, IUIOTO CBHIBETHE W Ha IPUIOTO PACTeHHE € Hail-rojsMa TpH pPaCTCHHSATA,
OTTJICKIAaHM 32 O3eNICHABAHE B IMPOIBIDKCHHE HAa TPU MOPEIHU TOAWHH, ChOTBEeTHO 17,5 mHH, 43,5
man u 101,8 man. 3a ycrmosusaTra Ha bearapus nHTEpec MpencTaBisaBa U IBYTOAUIIHOTO OTTIICKIaHE
na Dianthus barbatus 3a o3enensiBane, Thit KaTO MPOABIHKUTETHOCTTA HA Ib()TEIKA HA OTICITHUS
IBAT ¥ IISJI0TO CBIBETHE € CHIIO rojiiMa — ChoTBeTHO 14,7 mau u 93,8 nHH.
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N3IOJI3BAHE HA IIPSICHO OKOCEHA TPEBA KATO OPTAHUYEH
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USING FRESHLY CUT GRASS AS AN ORGANIC FERTILIZER IN
TURF PRODUCTION
Yana Mitkova, Rosen Sokolov
Agricultural Academy, Institute of Ornamental and Medicinal Plants, Sofia

Abstract: In a pot trial with an ornamental grass mixture, the possibility of using freshly cut
grass as an organic fertilizer was investigated. Cut grass is the main waste in the turf production,
and the possibility of using it as a raw material in the production itself would reduce the production
costs.

The grass was applied as a pre-sowing fertilizer at five different fertilizer rates, each twice as
high as the previous one, namely 20, 40, 80, 160 and 360 t/ha. In addition, the possibility of using
liquid fertilizer from fermented grass with or without the addition of mineral fertilizers at a fertilizer
rate of 10 and 20 m3/ha per week was studied.

All tested variants showed a stimulating effect on the productivity and quality of the grass
cover. No lasting suppressive effect was observed with any of the variants studied. The mowed grass
used for soil pre-sowing fertilization showed a stimulating effect, as optimal results were recorded
in the variant with 80 t/ha. Large grass fertilizer rates (160 and 320 t/ha ) affected grass sprouting,
probably due to degraded water regimes, which is why the grass cover of these variants was initially
of low density.

Weekly fertilizing with the liquid fertilizer from fermented grass has shown better results
than direct application of the grass as a soil fertilizer. In the present experiment, no significant
difference was found between the version in which the grass was fermented with and without
additional fertilizers. Only rich liquid fertilizer from the first fermentation was used in the study.

Keywords: turf production, grass, organic fertilizer

1. INTRODUCTION

Intensively managed lawns are a characteristic element of the urban landscape in affluent
industrial societies. They are also indispensable for the areas where the majority of popular outdoor
sports are conducted. Over the past two decades, Bulgaria's economic development has led to a
consistently increasing demand for sod, both for athletic fields and private landscaping projects. The
areas allocated for sod production have been progressively expanding. While the impact of this
production on soil properties remains insufficiently studied, preliminary observations suggest an
enrichment of organic matter and an increase in the concentrations of macroelements (Qu et al.,
2024; Badra et al., 2005). Given that sod production is heavily reliant on the application of mineral
fertilizers, it is of significant interest to explore and assess alternative approaches (Akdeniz et al.,
2016; Yilmaz, 2019). High fertilizer application rates have been shown to have deleterious effects
on the environment, primarily due to the contamination of groundwater (King et al., 2012). To
reduce pollution, research is being conducted on the wider use of organic fertilizers and slow-release
mineral fertilizers (Norrie & Gosselin, 1996; Vietor et al., 2002; Aamlid & Hanslin, 2009; Schnell
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et al., 2009; Jankowski et al., 2011; Bilgili & A¢ikgdz, 2011; Guertal & Green, 2012; Zere Taskin
& Bilgili, 2023).

In addition, the mowed biomass from cultivated sod typically remains unused, constituting
the primary waste product of this production. It is well-established that grass clippings are rich in
nutrients, and returning them to the fields as fertilizer can reduce the need for external fertilization
(Kauer et al., 2013; Grégoire et al., 2022). On the other hand, it is believed that the accumulation of
mowed grass in the sod has a detrimental effect on its development and quality. For this reason,
most farms remove the clippings from the fields. Kopp and Guillard (Kopp & Guillard, 2004) found
that mowed grass releases over 90% of its nitrogen and carbon content within approximately four
months, which is considerably faster than most other organic fertilizers.

This study examines the potential of using grass clippings as an organic fertilizer,
incorporated into the soil before sowing the grass, and as a liquid fertilizer applied weekly to areas
with existing grass cover.

2. MATERIAL AND METHODS

The experiment was conducted in polyethylene containers with a volume of 8 L, measuring
0.2 x 0.2 m with a height of 0.2 m. The substrate used was alluvial soil, typical of the experimental
field at the Institute of Decorative and Medicinal Plants. The control and the variants fertilized with
liquid manure were placed on pure soil. The variants where grass was applied as a pre-seeding
organic fertilizer were established on a homogeneous mixture of soil and the corresponding amount
of grass.

For the purposes of the experiment, fresh grass was used, mowed with a rotary mower, from
an intensively maintained turfgrass production field. The biomass was collected immediately after
mowing and placed in polyethylene bags. To ensure the reproducibility of the applied fertilizer rates
from fresh grass, 10 samples of 1 kg each were taken for drying. The dry weight of the grass used
for fertilization was determined to be 15.36% + 2.38% of its fresh weight. For all experimental
variants, the fertilizer rates were recalculated for the experimental containers as follows: the area of
1 hectare (10,000 m?) was divided by the area of the experimental containers (0.2 x 0.2 m — 0.04
m?), which equals 250,000. The fertilizer rate, expressed in kilograms, was then divided by 250,000
to obtain the rate for each container. The applied fertilizer rates were 20, 40, 80, 160, and 360 t of
grass per hectare. The corresponding fertilizer rates recalculated for the experimental containers
were 0.08, 0.16, 0.32, 0.64, and 1.28 kg per container. To prepare the liquid fertilizers, 100 kg of
fresh grass was placed into two metal barrels with a volume of 200 L each. The grass was then
covered with water and 1 kg of hydrated lime was added to both barrels. To the second barrel, 1 kg
of triple superphosphate, 1 kg of potassium sulfate, and 2 kg of urea were also added, equating to
460 g of P20s, 460 g of K20, and 1.05 kg of nitrogen. The liquid fertilizer was collected from the
barrels after the fermentation process was complete. The collection was done once, the liquid was
coarsely filtered, and stored in plastic bottles until the end of the experiment. The fertilizer
application rates were 10 and 20 m? per hectare per week, corresponding to 0.04 and 0.08 L per
container. During application, the liquid fertilizer was added to each container up to a total volume
of 1 L, ensuring optimal distribution over the surface of the experimental containers. The first
fertilization was carried out 10 days after germination, and the final fertilization occurred 2 days
after the last mowing. Fertilization was performed every 7 days, for a total of 10 applications.

All experimental variants, including the control, were replicated three times (each
experimental container representing one replicate). The experimental containers were seeded with a
decorative grass mixture consisting of: 20% Festuca arundinacea ‘Nebula’, 20% F. arundinacea
‘Starlett’, 30% F. rubra ‘Maxima’, 20% Lolium perenne ‘Fabian’, and 10% Poa pratensis ‘Yvette’.
The seeding rate was 250 kg/ha, or 1 g of seed per container. After seeding, the seeds were covered
with 0.5 L of sand per container to ensure optimal germination.The first mowing was performed 8
weeks after seed sowing, with subsequent mowings carried out at 7-day intervals. The mown
biomass was collected and weighed both fresh and after drying. Grass stand density, expressed as
the number of shoots per square meter, was assessed after the final mowing. Randomly selected
areas of 10 x 10 cm were examined in three locations within each experimental container to count
the shoots. The data obtained were subjected to analysis of variance (ANOVA) and compared using
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Student's t-test at a significance level of 0.05 to determine the statistical significance of the observed
differences.

3. RESULTS

The 4-month-long experiment demonstrated that this duration is sufficient for the formation
of a dense turf cover, which can be successfully harvested as sod. The first germinating plants were
observed on the 5th day after sowing, with mass germination occurring between the 8th and 14th
day. Between weeks 4 and 8, the germinated grass began to tiller and reached a suitable height for
the first mowing.

Measurements of the fresh and dry weight of the clippings indicated a trend of gradual
increase in the clipping weight during the first 2-3 mowings, reaching a peak between the 3rd and
6th mowing, followed by a decline in biomass production by the final mowing. Although there were
some variations in this trend across the different variants, it was observed in all treatments. The
decrease in biomass productivity during the last three mowings can primarily be attributed to the
climatic conditions in the second half of October. While it is possible that weaker growth is related
to nutrient depletion in the substrates, this does not appear to be the primary cause, as similar growth
reductions were observed in the variants fertilized regularly with liquid manure from fermented
grass.

The average biomass yield varied considerably between variants, ranging from 3 g per
container (0.75 t/ha) in the control to 14 g per container (3.5 t/ha) in some of the variants fertilized
with liquid manure from fermented fresh grass. The highest overall productivity in terms of fresh
biomass was recorded in the variants fertilized weekly with 20 m*/ha of liquid manure (both with
and without additional fertilizer), yielding 110.91 g per container (27.73 t/ha) and 106.14 g per
container (26.54 t/ha), respectively. The lowest productivity was observed in the control, with 24.63
g per container (6.16 t/ha). In terms of dry weight, the highest productivity was seen in the turf
fertilized weekly with 20 m3/ha of liquid manure, further enriched with additional fertilizer, yielding
20.66 g per container (5.17 t/ha). The lowest productivity was again recorded in the control, with
7.01 g per container (1.75 t/ha). The highest dry matter content was observed in the control, where
it comprised 28.46% of the fresh mown grass. The lowest dry matter content was recorded in the
biomass from the variant fertilized with 40 t/ha of fresh grass, with a value of 17.77%. Regarding
the dry-to-fresh weight ratio, all variants, except for the control, exhibited only slight differences,
and no statistically significant differences were found between them.

In terms of shoot density, the highest shoot density was observed in the variants fertilized
with liquid manure from fermented grass. No statistically significant differences were found
between the four variants, with shoot densities ranging from 23,300 to 26,100 shoots per m?. The
lowest density was recorded in the control, at 16,900 shoots per m?, but no statistically significant
difference was observed between the control and the variants fertilized with direct application of
grass as the primary fertilizer.

Table 1. Key Characteristics of the Grass Cover for Different Fertilization Variants.

Variant Fertilizer Thousand Average fresh |Average dry | Dry weight as
application rate | shoots per m?* | weight of weight of a percentage
clippings clippings of fresh
(g/container) | (g/container) | weight
Control (no fertilizer) [16,9 +4,3° 3,08° 0,88* 28,46°
Liquid 10m>/ha per 233+£34% 8,430 1,69° 20,332
fertilizer from |week
grass 20m3/ha per 24,1+£23b 13,86¢ 2,68¢ 20,412
week
Liquid 10m>/ha per 25,7+£2,7° 9,44 1,92° 20,022
fertilizer from |week
grass + 460 g |20m?/ha per 26,1 + 3,6 13,27¢ 2,71¢ 19,378
P20s, 460 g week
KNOs, and
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1.05kg N

Fresh grass 20 t/ha 16,1 + 1,22 7,730 1,162 20,99*
incorporated |40 t/ha 17,9+2,1° 6,56° 1,63 17,77
into the soil |80 t/ha 21,2+£1,9®  10,54% 1,91° 18,18
prior to 160 t/ha 20,6 3,7 |8,76" 1,87° 21,39¢
seedingasa 360 t/ha 19.8+2.2 |7,42° 1,55% 20,812
primary

organic

fertilizer

Mean values within the same column for a given treatment, followed by the same letter, are
not significantly different at the P < 0.05 level, as determined by the t-test.

4. CONCLUSION

The variants that were regularly fertilized with liquid manure derived from fermented grass
demonstrated significantly better results, both in terms of fresh and dry biomass productivity and
grass stand density.

Among the variants fertilized with grass incorporated into the soil before seeding, the most
effective treatments were 80 and 160 t/ha. These treatments produced the highest results for both
biomass productivity and grass density.

The results suggest that grass, either in its raw or processed form, can be effectively used as
a fertilizer in turfgrass sod production. However, further research is needed to determine the optimal
fertilization rates of fresh grass in combination with mineral fertilizers.

REFERENCES

Aamlid, T. S., & Hanslin, H. M. (2009). Evaluation of organic fertilizers and biostimulants
on sand-based golf greens and football pitches under Scandinavian climate conditions. International
Turfgrass Society Research Journal, 11, 919-931.

Akdeniz, H., Hosaflioglu, 1., & Zengin, S. (2016). Effects of nitrogen fertilization on some
turfgrass characteristics of perennial ryegrass (Lolium perenne L.). Journal of Agricultural Science
and Technology B, 6, 226-237.

Badra, A., Parent, L. E., Desjardins, Y., Allard, G., & Tremblay, N. (2005). Quantitative and
qualitative responses of an established Kentucky bluegrass (Poa pratensis L.) turf to N, P, and K
additions. Canadian Journal of Plant Science, 85(1), 193-204.

Bilgili, U., & Acikgoz, E. (2011). Effects of slow-release fertilizers on turf quality in a turf
mixture. Turkish Journal of Field Crops, 16(2), 130-136.

Grégoire, G., Benjannet, R., & Desjardins, Y. (2022). Contribution of grass clippings to
turfgrass fertilization and soil water content under four nitrogen levels. Science of The Total
Environment, 837, 155765. https://doi.org/10.1016/].scitotenv.2022.155765

Guertal, E. A., & Green, B. D. (2012). Evaluation of organic fertilizer sources for south-
eastern (USA) turfgrass maintenance. Acta Agriculturae Scandinavica, Section B—Soil & Plant
Science, 62(supl), 130-138.

Jankowski, K., Sosnowski, J., & Jankowska, J. (2011). Effect of hydrogel and different types
of fertilizers on the number of turf shoots in lawns created by monocultures of red fescue (Festuca
rubra L.) cultivars and its mixtures. Acta Agrobotanica, 64(3).

Kauer, K., Laidna, T., Keres, 1., Koster, T., Loit, E., Shanskiy, M., Parola, A., Selge, S.,
Viiralt, R., & Raave, H. (2013). Impact of returned clippings on turfgrass growth as affected by
nitrogen fertilizer rate, time of return, and weather conditions. Acta Agriculturae Scandinavica,
Section B—Soil & Plant Science, 63(7), 579-587.

King, K. W., Balogh, J. C., Agrawal, S. G., Tritabaugh, C. J., & Ryan, J. A. (2012).
Phosphorus concentration and loading reductions following changes in fertilizer application and
formulation on managed turf. Journal of Environmental Monitoring, 14(11), 2929-2938.

Kopp, K. L., & Guillard, K. (2004). Decomposition rates and nitrogen release of turf grass
clippings. In Proceedings of the 4th International Crop Science Congress, Brisbane, 26 September—
1 October 2004.

149


https://doi.org/10.1016/j.scitotenv.2022.155765

Norrie, J., & Gosselin, A. (1996). Paper sludge amendments for turfgrass. HortScience,
31(6), 957-960.

Qu, X., Li, Y.,Wang, C., Qiao, J., Zhu, K., Sun, Y., & Hu, Q. (2024). Effect of sod production
on physical, chemical, and biological properties of soils in North and South China. Agriculture,
14(10), 1786. https://doi.org/10.3390/agriculture14101786

Schnell, R. W., Vietor, D. M., White, R. H., Provin, T. L., & Munster, C. L. (2009). Effects
of composted biosolids and nitrogen on turfgrass establishment, sod properties, and nutrient export
at harvest. HortScience, 44(6), 1746-1750.

Vietor, D. M., Griffith, E. N., White, R. H., Provin, T. L., Muir, J. P., & Read, J. C. (2002).
Export of manure phosphorus and nitrogen in turfgrass sod. Journal of Environmental Quality,
31(5), 1731-1738.

Yilmaz, M. (2019). The effects of different combinations of combined fertilizer doses on
some turfgrass performances of turf mixture. Pakistan Journal of Botany, 51(4), 1357-1364.

Zere Taskin, S., & Bilgili, U. (2023). Using sewage sludge as alternative fertilizer: Effects
on turf performance of perennial ryegrass.  Sustainability,  15(18), 13597.
https://doi.org/10.3390/su151813597

150


https://doi.org/10.3390/agriculture14101786
https://doi.org/10.3390/su151813597

Hayuynu Tpynose Ha Cbio3a Ha ydyenute B bnarapus—Ilaosaus, cepusi b.
EcrecrBenn m xymanutapau Hayku, T. XXVI, ISSN 1311-9192 (Print), ISSN
2534-9376 (On-line), 2025. Scientific researches 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), 2025.

BJIMAHUE HA JIMCTHOTO TOPEHE BbPXY OB BUOMACA
MPU HOBU XUBPUJIN HAPEBHUIA (ZEA MAYS L.)
I'eopru CrosinoB
Arpapen ynusepcurert, Iliosaus

INFLUENCE OF FOLIAR FERTILIZATION ON BIOMASS YIELD OF
NEW CORN HYBRIDS (ZEA MAYS L.)
Georgi Stoyanov
Agricultural University, Plovdiv

Abstract: In the period 2022-2023, a field experiment was conducted with five maize
hybrids. The influence of foliar feeding on the productivity of DKC 4416, LG 31.390, Premeo,
Pioneer P9889 and Knezha-461 was investigated. For this purpose, three levels of fertilization were
tested: 1. Control - no fertilization; 2. Fertilization with foliar fertilizers Aminozol, Boron, Zinc
700SK and Nutriplant 36; 3. Fertilize with Kinsidro Grow and N-loc. Foliar feeding with the organic
fertilizer Aminozol in combination with the trace elements zinc and boron, and at a later stage with
Nutriplant, leads to an increase in green mass yields from 31.4% (Premeo) to 45.4% (LG 31.390).
Treatment with the organo-mineral fertilizer Kinsidro Grow and the nitrogen stimulator N-Lok, also
contributes to an increase in productivity, respectively by 23.0% (Knezha-461) to 43.9% (LG
31.390). Linear regression models show a strong positive relationship between plant height and
green mass yield, with the highest coefficient of determination being the Premeo corn hybrid (R? =
0.913). The regression analysis, characterizing the relationship between the number of leaves and
green mass yield, found a strong positive relationship, with a coefficient of determination R? = 0.938
for DKC 4417. Based on the two-factor variance analysis, the degree of influence of the factor
"variants of leaf nutrition" was established with a dominating influence of 24%.

Keywords: corn hybrids, foliar fertilizer, green mass yield, regression model, two-factor
variance analysis

1. BBBEJAEHHE

Lapesunata (Zea mays L.) e 3ppHEeHO-(pypakHa KynTypa ChC CTPATETMYECKO 3HAUYCHHE,
KOETO ce ABJDKU Ha BHCOKATa eHepruiiHa CTOIHOCT Ha 35pHOTO. KynTypaTa e ieHeH H3TOYHHUK U Ha
obeMucT Qypax (3eleHa Maca M CHIaXx) 3a CEJICKOCTONMAHCKHUTE KMBOTHH. IIpu cenekumsita Ha
XHOPUH 32 CHIIaX M300PBT ce (POKyCHpa KAKTO BEPXY BUCOKHTE HHBA HA JOOUBHTE, TAKa U BEPXY
N0OpUTEe arpOHOMHYECKH M 300TEXHOJIOTHYHHM XapaKTepPUCTHKH Ha Kyntypara. OCHOBHHUTE
(bakTOpu, KOUTO BIMAAT BBPXY MPOAYKTHBHOCTTA Ha KYJITypaTa ca arpOKIMMAaTHYHUTE PECypCH,
HMBOTO Ha arpOTEXHUKA, 3aIIACCHOCT HA MOYBATa, TCHETUYHUS TIOTCHIINAT XHOPHUINTE [[APEBHUIIA 1
npyru (Battisti & Naylor, 2009; Tsenov et al., 2009; Nelson et al., 2010; Valkova & Petrovska,
2022). I'enetnunoTo momobpeHue B jo0uBa Ha napesuna, cumrta Tollenaar et al. (2002), ne e
CBBP3aHO HHUTO C ITOTEHIHANa 3a JOOMB caM 1o cede CH, HUTO C XeTepo3uca caM Ho cede CH, HO €
CBBP3aHO C IOBHIIEHA YCTOHYMBOCT Ha CTpPeC, KOETO € B CHOTBETCTBHE C NOAOOPEHHETO BHB
B3aMMOJICHCTBHETO I'C€HOTHIIX yIIPaBJICHHE.

HuBoTO Ha TOpeHe Biusie BbPXY OMOMETPpUYHUTE MOKa3aTeNnu npH apesuuara (Petrovska &
Valkova, 2010). Haii-noOpusaT Meroj] 3a NpHUIaraHe Ha MHKPOCIEMEHTH € JIMCTHOTO TOpPEHE
ycranossiat Kashyap et al. (Kashyap et al., 2022). YeennuaBane BHCOYHHATA HA PACTCHUATA, OPOSI
W IIMPHUHATA HA JIMCTaTa, KAKTO M HHUBATa HAa MOJ3eMHATa OHOMaca MpH LAPCBUYHHTE XHOPHIH,
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orumrar Chen et al. (Chen et al., 2023) ciien mucTHO Mpuiarane Ha MEKpoesieMeHTH. [1oa0XuTeneH
e(eKT € perucTpupaH Npy pacTe’ka Ha PACTEHUATA, IPOLYKTUBHOCTTA U KAUeCTBOTO IO BAMAHUE
na jymctHo Topene (Khalafi et al., 2021; Sarheed et al., 2022; Bagrintseva & Ivashenenko, 2023).
IMpoyusanus Ha lvanova et al. (2023) cbIiio ycTaHOBSBAT MOJOKUTEITHAS TPSH/I HA TAPAMETPUTE HA
OUOMETPUYHUTE MOKA3ATENN NIPH XUOPHUIU LAPEBHILIA CJIE NPUIIaraHe Ha MUKPOEIEMEHTH.

Ilenta Ha pa3paboTkaTa € 1a Ce MPOYYH BIHMAHHETO HA JIMCTHOTO TOPEHE BBPXY
HPOJIyKTHBHOCTTA HA 3€JICHA Maca IIPU [POYYBAHUTE XUOPHU/IH APEBUILIA.

2. MATEPHUAJI U METOJHU

3a ochliecTBsiBaHE Ha MOCTaBeHaTa 1en npe3 nepuona 2022-2023 r., B paitona Ha Crapa
3aropa, € W3BEICH IIOJCKM EKCHEPUMEHT C TIEPCIeKTUBHH XuOpuan napeBuma. OOekT Ha
mpoyuBaHeTo ca et xubpumaa mapesuna: DKC 4416, LG 31.390, IIpemeo, Pioneer P9889 u Kuexa-
461. IIpoyuBarnTe XHOPHUIH ca ¢ pa3mudeH npousxon u ¢ pazmmaao PAO, HO ca OoT TpymaTta Ha
paHHHTE U cpeqHOpaHHUTE XUOpHaH. [10ICKNAT eKCIEpHMEHT € 3aJI0KEH M0 METOa Ha APOOHUTE
napuenu B 4 MOBTOPEHHMs C TOJNEMHMHA Ha ONMMTHATa ruiom oT 15 m? BapuaHtuTe Ha onmra ca
cneqaure: 1. Kontponma—6e3 Topene; 2. Topene ¢ mucten top (AmmHo301, Bop, Huak 700CK u
Hyrpunnant); 3. Topene ¢ sucren top (Kuncuapo I'poy, N-lock). Ilpu Bcuuku BapuaHTH €
W3BBPILEHO TOpEHE ciell centOa, npeu moHukBane, ¢ Nis. [Tpu Bap. 2 mogxpanBaneTo ¢ AMUHO30,
unk 700CK u Bop ce ocwinecTB BBB (haza 4-6 muct, a ¢ Hytpumiant ce Tpetupa BsB heHo(Daza
8-10 sucr. [pm Bap. 3 6rnoctumynaTopsT KuHCHIpo rpoy ce npuiioxu BbB peHodasza 2-8-mu nucr,
a azotHus ctumysatop N-lock mpes denodasa 3-6 nuct. Jluctaure Topoe AMuHo30: (200 ml/da),
Bop (200 ml/da), Iluak 700CK (100 ml/da) ca BHeceHu kaTo pe3epBoapHa cmec. C ocTaHAIUTE
MIPOIYKTH TPETHPAHETO € U3BBPIICHO CAMOCTOSTEHO B ChOTBETHATA 103a HyTpurutant 36 (1 1/da),
Kuncunpo I'poy (15 g/da) u N-lock (250 ml/da). ITonckusaTt onut e mpoBeACH MPH NOIUBHU YCIOBHS
IIpH NOAABpPIKAHE Ha MpeanoianBHa BiaxxHOCT 75-80 % I[1I1B 3a akTrBen nouseH cioit 0 — 80 cm.

[Nonydennurte excrniepMMEHTATHW JaHHU ca 0O0pabOTeHM CTATHCTHYECKH 4Ype3 coTyepeH
npoaykt MS Excel. Onenkara 3a cTeneHTa Ha BIMsSHUE Ha (aKTOPUTE € W3YMCIIeHA [0 MEeTO/a Ha
[Mnoxuucku (Jlakun, 1990), kKaTo 9acT 0T MEXKIYTpyHOBaTa BapHaIys B 00IIOTO BapuUpaHe, a cymMara

2 _ D
OT KBaQ/IPATHTE U CE U34MCIIABA 10 popmynata: h,” = ~* / . » KbjieTo Dy — cyma OT KBajpaTute Ha
v

¢axropa x, D,, — 001ma cyma ot kajaparure (SS).

3. PE3VYJITATU U OBCBHXIAHE

[MpoxykTHBHOCTTA Ha NMPOYYBAHUTE XMOPHUIM LIAPEBHIIA Bapupa MO FOAWHHU M BapHaHTH Ha
Tpetupane. C Hali-BUCOKHM CTOHHOCTH IO OTHOIICHHE AOOMB 3€J€Ha Maca, CpeJHO 3a Iepuojaa Ha
nscnenBaHe ce oTkposBa Kuexa-461 ¢ 7658,98 kg/da (¢ur. 1). XuOpunbr € cpenHo paHeH,
OBJITapcka ceJeKnusl M I0Ka3Ba, 4e ce ajantupa ao0pe KbM CHeUU(PHIHNTE arpoKIMMaTH4HU
yci0BuHs B paiiona. [IpojeTHOTO moaxpaHBaHe, ciel centoa, ¢ aMoHueB HUTPaT (N14) B KOMOMHAIINS
C JMCTHOTO MOAXPaHBaHE NPH Bap. 2 € JONPHUHECIO 3a yBeIWYaBaHe Ha JJOOMBUTE 3€JIeHa Maca C
35,3 % cnpsimo Bap. 1, cpeHO 3a IPOyUBaHUS IEPUOL.
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®@urypa 1. Jlodus 3eena maca 3a nepuoja 2022-2023 r., kg/da.
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ITomoOHa TeHAEHIUS € perHCTPUPaHa U IIPU OCTAHAIHUTE XHOPHIH. YBEINYCHUETO Bapupa
ot 31,4% (IIpemeo) mo 45,4% (LG 31.390). IlogxpanBaHeTo C OpraHWYHHUS TOp AMHHO30J B
KOMOWHAIMSA ¢ MHKPOEJIEMEHTHTEe IMHK M OOp, a Ha IO-KbCeH eran ¢ HyTpurmianr, ocurypssa
(dopmHupaHeTO Ha MO-TOJsIMA OMOMaca IpH OTAeNHUTe Xuopuau. [Iprunaranero Ha MOAXpaHBaHE C
N14 KOMOMHUpPAHO € JIMCTHOTO TOPEHE MpH Bap. 3, ¢ opraHo-mMuHepanHus Top Kuncumpo rpoy u
azotHus ctumynaTop N-JIok, ChIIO JONpPUHACS 32 YBENIUYaBaHe Ha MPOAYKTHBHOCTTA, CBOTBETHO C
23,0% (Knexa-461) mo 43,9% (LG 31.390). AHanu3bT OKa3Ba, ue ¢ Hali-rojisiMa OTYUBYUBOCT KbM
TIPWJIOKEHUTE JINCTHU TOPOBE M3IbkBa Xxuopuast LG 31.390.

Pesynrature mokaspat, ue Kuexa-461 ce oyepTaBa KaTto BHCOKOJOOMBEH M €KOJOTHYHO
IUIACTUYEH XHUOpHJ, OT3MBUMB KbM JHMCTHO noaxpanBaHe. C moOpa eKOJIOTMYHA ILIACTHYHOCT
n3mekBa u Pioneer P9889, mpu ko#TO CcpemHO 3a IMepuona, ¢ OTUETEHO HaMmajeHWe Ha J0o0uB
6uomaca c 2,4 % crpsimo Kuexa-461. 3HaunTeIHO MO-HUCHK HOOMB 3€JI€HA Maca € YCTaHOBEH U
ITpemeo, ¢ 11,12 % mno-aucek cmpsmo Krexa-461. HamaneHnero Ha NpORYyKTHBHOCTTA MO
otHomeHne Ha 6momacara mipu DKC 4416 u LG 31.390 e mo-manko, ceotBeTHO ¢ 7,79 % u 8,41 %
CIIPSIMO XUOPUIBT OT OBIrapcKaTa CENCKIIUS.

Tadoauua 1. CymapHa cTaTHCTHKA Ha TIOKa3aress JOOUB 3eJeHa Maca IpH MeT Xuopuaa
napesuiia 3a nepuoja 2022-2023 r.

Xubpun DKC 4417 LG 31.390 TMpemeo Pioneer Kuexa-461
apeBMIa
Min 5805,78 5405,57 5732,05 5937,05 6412,58
Max 7890,64 7858,53 7529,71 8305,88 8674,72
Mean 7062,29 7014,86 6807,28 7475,19 7658,98
SE 638,79 804,96 548,10 769,89 663,13
SD 1106,41 1394,23 949,34 1333,50 1148,58
CV% 15,67 19,88 13,95 17,84 14,99

Bucokata ycTOHYMBOCT, Ha MpPOYYBAaHHWTE LAPEBHMYHM XHMOpHIA Ha CTPECOBH (haKTOpH,
ocurypsiBa ycrolumB 1o0uB. BapmaOmmHocTra Ha 100WBa, W3pa3eHa dUYpe3 BapHAIlMOHHHS
KoepUIHUEHT, MaBa WH(poOpMaIus 3a pa3ceiBaHETO Ha TpPU3HAKA W II0Ka3Ba, Y€ H3BagKaTa ¢
MPUOIM3UTEITHO XOMOTeHHa (Tao. 1).

[IpoBexneH e AuCIIEpCHOHEH aHANM3 332 YCTAHOBSBAaHE CTCIICHTAa Ha BIUSHHE Ha (haKTOPHUTE
»XHOpUA™, ,,BApHAaHTH Ha JUCTHO TOIXPaHBaHE* M TAXHOTO B3aMMOJCHCTBHE BHPXY IOKA3aTels
nmobuB 3eneHa Maca. C HaW-CHJIHO BJIHMSHHE BBPXY NPOYYBAaHHUS MOKA3aTeNn H3IBKBAa (PAKTOPBT
,,BaPUAaHTH Ha JIICTHO NMOJAXpaHBaHE", C JOMHHHPALIO BIUSHHUE OT 24% U C sICHAa JOCTOBEPHOCT
p=<0.05 BbpXy U3MEHEHHETO Ha MoKa3aTest. CTaTUCTUYECKH He € IOKa3aHO BIMSHUETO Ha (hakTopa
,XHOPHUI™, KAKTO U B3aUMOJCHUCTBUETO Ha JBaTa (pakropa.

Tadauna 2. J/IsydakTopeH qucnepcroHeH aHaiu3 3a ToOKB 3ejIeHa Maca.

W3TOYHUK HA BapHAIUS (O AEILE SS df MS F P-value | F crit
BJIMSTHHE
Xubpuz (A ) n.s. 3% 4444186,676 4| 1111046,67| 0,263 0,900{ 2,690
Bapuantu Ha Tperupane (B) * 24 % 41635276,25 2| 20817638,12| 4,921 0,014| 3,316
BzanmoerictBue(AxB) n.s. 1% 1365005,117 8 170625,64| 0,040 1,000f 2,266
[peniku 2% 126899710,5] 30| 4229990,35

FAk *k % - mokazano choTBeTHO mpr p<0.001, p<0.01 1 p<0.05; n.s. — HeTOKA3AHO

JlunelinaTa perpecus ¢ CTAaTUCTHYSCKH METOJ 3a IMIOCTPOSBAHE HA JIMHEWHA BPB3Ka MEKIY
Ipylia HE3aBHCUMH NPOMCHJIMBH ¥ 3aBUCUMH IPOMCHIHMBH. Upe3 perpecHoHeH aHalu3 ca
YCTaHOBEHU 3aBUCHMOCTHTC MEXIY MPOYYBAHHTE IMOKA3aTelIM BHCOYMHA HA PACTCHUATA, Opoi
JIUCTa Ha HO pacTeHue U 100uB 3eieHa maca (dur. 2, 3,4, 5 u 6). 3uncienu ca koepuiueHTuTe
Ha gerepmuHanus (R?), KoMTO mHOKasBaT IIPOLEHTa OT pasceiiBaHETO Ha pe3yNTaTMBHATA
MIPOMECHIINBA.

AHaAM3BT HA PETPECHOHHHUTE MOJETH, XapaKTEepHU3WPAaIIl BpPb3KaTa MEXAy BHCOYMHA HA
pacTeHusTa M TOOMB 3ejIeHa Maca IOKa3Ba, Y€ Hail-BHCOKM CTOWHOCTH Ha JETEPMHHAITMOHHHSI
koeuIMenT ca uzunciaenu npu Ipemeo (R2=0,913), Kuexa-461 (R?= 0,892) u DKC 4417 (R?=
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0,888). lokaro npu Pioneer P9889 koeduiMeHTHT Ha JeTepMHUHALMSA MMa cTodHOCT 0,35, KoeTo
IoKa3Ba, ue mpuomm3nuTennHo 35% OT BapHpaHETO HA 3aBUCUMHUSA NpHU3HAK (I0OMB 3eJieHa Maca) ce
00sICHsIBa Upe3 perpecusTa.

15000
y = 40.981x - 2456.9 15000 7y = 1734.2x - 13401
2 _ _
10000 R2 = 0.8879 10000 R2 = 0.9381
r
5000 - 5000
0 : : : ‘ O T T T 1
0.00 100.00200.00300.00400.00 000 500 1000 15.00

a) 0)
®durypa 2. JIluHeeH perpecHOHEH MO MEXAY JOOMB 3elieHa Maca ¥ BUCOYHMHA Ha
pacteHusiTa (a) U q0OUB 3eneHa Maca 1 Opoit ucta (6) npu DKC 4417,

15000 7\ - 55.941x - 7063.5 15000 7\ = 2220.4x - 22295

2 _ 2 _

10000 R? = 0.7599 10000 RZ=0.4099 o 4

*
5000 5000 *
O T T T T 1 0 T T 1
0.00 100.00200.00300.00400.00 12 13 14

a) 0)

®urypa 3. JIuHeeH perpecHOHEH MOJIEN MEXTy JOOHB 3e/icHa Maca W BUCOYHHA Ha
pactenusita (a) u 100uB 3eeHa Maca u Opoit mucta (6) mpu LG 31.390

15000 - 15000 +
y = 53.002x - 6373.4 y = 2962.6x - 30028
10000 - R?=0.9132 10000 - R? = 0.8881
5000 - * 5000 -
O T T T 1 0 T T 1
0.00 100.00200.00300.00400.00 0 5 10 15
a) 0)

®durypa 4. JIuHeeH perpecHoHeH MOJIEN MEXy JOOHB 3eJcHa Maca U BUCOYMHA Ha
pacteHusTa (a) u JOOHB 3eleHa Maca U Opoit mucta (6) mpu [Ipemeo

1500.00 R 1500.00
1000.00 ’ * 1000.00 -J/'”

500.00 y =2.8287x + 547.42 500.00 y=200.1x - 1374.4
R?2=0.3493 R?=0.9143
0.00 -+ \ ) 0.00 -~ ‘ ‘ ‘
0.00 200.00 400.00 11 12 13 14
a) 6)

®urypa 5. JIuHeeH perpecMOHEH MOJIET MEXIy 10OMB 3eJIeHa Maca ¥ BUCOYMHA Ha
pacTeHusTa (a) 1 10OUB 3eeHa Maca U Opoii nucra (6) mpu Pioneer P9889
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®urypa 6. JIluHeeH perpecHOHEH MOJIeT MEXAy JOOUB 3elicHa Maca U BUCOYMHA HA
pactenusTa (a) u 1oO6UB 3e1eHa Maca u Opoii ucra (6) mpu Kuexa-461.

OT nMUHEWHUTE MOJENH, XapaKTepH3UpaIld Bpb3KaTta MeXIy Opoil mcra u JoOHB 3eleHa
Maca ce BI)KIa, 4e € YCTAaHOBEHA CHIIHO M3pa3cHa IMOJIOKUTEIHA 3aBHCUMOCT, ¢ KOSC(QHUIIMEHT Ha
netepmunanus R?2 = 0,938 npu DKC 4417. C BHCOKM CTOHHOCTH C€ XapakTepusupar U
JIeTePMIHAITMOHHUTE KOS(DUITUCHTH, yCTaHOBEeHH Iipu xuoOpuaute Kuexa-461 (R?=0,919), Pioneer
P9889 (R?=0,914), Ilpemeo (R?= 0,888).

4. 3AKJ/IIOYEHHUE

B pesynTat Ha poBEeIEHOTO MOJICKO M3CJEBaAHE MOTaT Aa ce 000COO0SIT CISTHUTE N3BOIN:

JlucTHOTO TOAXpaHBaHE C OPraHUYHUSL TOP AMHHO30J1 B KOMOWHALIUS C MUKPOEJIEMEHTUTE
IIMHK 1 00Op, a Ha Io-KbCeH eTan ¢ HyTpumianT, BoIu 10 yBelNYaBaHe Ha JOOMBHTE 3€JI€HA Maca C
31,4% (ITpemeo) mo 45,4% (LG 31.390). Tperupanero ¢ oprano-muHepantus Top Kuucuapo rpoy
n a3otHus ctumynatop N-JIok, chIo qonmpUHACS 32 yBeJIMYaBaHE Ha IIPOLYKTUBHOCTTA, CHOTBETHO
¢ 23,0% (Knexa-461) no 43,9% (LG 31.390).

JluHeHNTE perpecHOHHN MOJICNIM ITTOKa3BaT CHJIHO H3pa3eHa IOJO0KWUTETHA 3aBUCHMOCT
MEXIy NIPOYYBaHHUTE ITOKA3aTeNN. MeXIy IoKa3aTelnTe BUCOUNHA Ha paCTCHHATA U JOOWB 3e/ieHa
Maca ¢ Hal-BUCOK KOE(HMIMEHT Ha JeTEPMHHAIMS U3MbKBA HapeBuuHus xudpua ITpemeo (R? =
0,913). PerpecHOHHUST aHAIN3, XapaKTEPU3UPAIl BPh3KaTa MEXIy Opoi JiucTa U JOOMB 3elieHa
Maca yCTaHOBSBa CHJIHO M3Pa3eHa MOJI0KHUTENHA 3aBUCUMOCT, C KOS(HUIIMEHT Ha JeTepMUuHanus R?
= 0,938 mpu DKC 4417.

Ha 6a3a Ha u3BbpIIeHHs ABY(HAKTOPEH IMCIEPCUOHEH aHalk3 € YCTAaHOBEHA CTEleHTa Ha
BIHMsIHUE Ha (haKTOpa ,,BAPHAHTH HA JINCTHO MOAXPaHBaHE , C TOMUHHPAIIO BIusHIE 0T 24%.
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BJIMAHUE HA JIMCTHOTO TOPEHE BbPXY J1OBUB 3bPHO IIPH
HOBU XUBPUIU HAPEBHUIIA (ZEA MAYS L.)
I'eopru CrosinoB, Atanac CeBoB
Arpapen ynusepcurert, Iliosaus

INFLUENCE OF FOLIAR FERTILIZATION ON GRAIN YIELD OF NEW
CORN HYBRIDS (ZEA MAYS L.)
Georgi Stoyanov, Atanas Sevov
Agricultural University, Plovdiv

Abstract: A field experiment was conducted with five maize hybrids: DKC 4416, LG
31.390, Premeo, Pioneer P9889 and Knezha-461. The purpose of the experiment is to determine the
influence of foliar nutrition on grain yield parameters. Variants of the study are: 1. Control - no
fertilization; 2. Fertilization with foliar fertilizers Aminozol, Boron, Zinc 700SK and Nutriplant 36;
3. Fertilize with Kinsidro Grow and N-loc. Summary statistics of the grain yield indicator were
carried out. The parameters of grain yield according to variants of foliar fertilization and hybrid were
determined. By means of a two-factor variance analysis, the influence of the indicator "variants of
foliar fertilization of 50% on the hybrid factor has been determined.

Keywords: corn hybrids, foliar fertilizer, yield, two-factor variance analysis

1. BBBEJEHHUE

VIpaBieHHeTo W ajanTaiusATa MOraT A0 TOJisIMa CTENEH [a HAMASIT MOTCHIHATHHUTE
BB3/ICHCTBUsI HA W3MEHEHUETO Ha KIMMAara W IPOMEHIMBOCTTA HA KIMMaTa BbPXY NOOHBUTE OT
KyATypUTe ¥ JIOXOJWTE HAa 3EMECICKUTe MPOU3BOAMTENH. I[lOBHIIABAHETO HA CpeaHATa
TeEMIIEpaTypa BOJAU 0 HNPOMCECHJIMBOCT B MNPOAYKTUBHOCTTA Ha BCHUYKHU 3C€MCICICKHU KYJITYPH,
nokassat Tigchelaar et al. (Tigchelaar et al., 2018) B cBou u3cienBanms. 3a BCeKH Tpaayc Ha
MOBHIIIABaHE HA CpeqHaTa TiobaiHa TeMIepaTypa JOOMBHUTE Ce OYaKBa Jia HAMAIICST CPEIHO ChC
7,4% 3a uapesuiia, 6,0% 3a menuna, 3,2% 3a opuza u 3,1% 3a costa (Zhao et al., 2017).
[lapeBunara e BaxkHa 3bpHEHO-(QypaXkHA U TIPOJOBOJICTBEHA KyaTypa. MiMa penuiia TAMATHPAIIH
nobuBUTE OT UapeBHI@ (AKTOPH, KOHTO OIPENENSIT HKOHOMHYECKaTa e()eKTHBHOCT —OT
OTIIIeXkKIaHeTo i. [1a3aphT y Hac Ipeiara rojisMo pa3HooOpasne OT XMOPHUAHK COPTOBE LAPEBHIIA.
[MomoOpeHUsIT POIYKTUBEH MOTEHIMAN HAa ChbBpeMeHHHTE XHOpuau uapesuna (Zea mays L.) ce
IBIDKH HA ONTUMU3MPAHE Ha IOMyJAUATa HAa pacTeHusTa. JIbIDKH Ce Ha XapaKTepHCTHKY,
CBBP3aHH C TOJICPAHTHOCT KbM pasnuyHu ctpecoBu dakropu (Tokatlidis & Koutroubas, 2004;
Tigchelaar et al., 2018).

HeoGxoaumo € ia ce oTdeTar arpoKIMMATHYHUTE PECYpPCH HA paifoHa, KaTo TEMIepaTypu
(cyma Ha edeKkTHBHHTE TeMIepaTypH), Balexku (KOJIMYECTBO W pasmpesesieHue Ha MaJaHaluTe
BaJIe)KM), 3aMACCHOCT Ha TodYBaTra C Makpo W MHKpo einementn u jap. Cnopem Brzozowska
(Brzozowska, 2008) emHoCTpaHYHBOTO TIpHIIaraHe HA MHHEPAITHUTE TOPOBE BOIH 10 HAPYIIABaHE
Ha CKOJOTHMYHOTO PaBHOBECHE M IOHIKABAHE KauyeCTBOTO Ha mpoAykuusra. loGaBsHeTo Ha
XpaHUTETHH MUKPOEIIEMEHTH € POOJIeM, KOMTO € MPU3HaT OT ABJIBT Hepuo oT Bpeme (Blaziak &
Chwil, 2003; Suwara et al 2007: Xue et al., 2023). Rafiq et al. (Rafiq et al., 2010) ycraHoBsiBaT mo-
YCKOpEHa I0sIBa Ha METJIMIIATa CJIe]| IPUIarane Ha (UHK. M3BbHKOPEHOBOTO TOPEHE II0IIOMara 3a
npeojoisBane Ha ctpecoBute dakropu (Jakab-Gabor et al., 2017: Racz et al., 2021; Haraga & lon,
2023).
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[enTa Ha HACTOSAIIOTO MTPOYYBAHE € JIa C€ YCTAHOBH BIUSHUETO HA JHCTHOTO TOPEHE BHPXY
rapamMeTpuTe Ha JOOUB 35PHO OT XUOPHIANTE IAPEBHIIA.

2. MATEPHUAJ U METOIHU

ExcnepuMmeHTHT € m3BeneH npe3 rneprona 2022-2023 . Ha MMOYBEH THII TUBaTHO—KaHEIeHA
noysa B CTapo3aropcky pervoH. 3a 1enira ca W3NUTaHM IMeT XMOpHIa lapeBulla, OT Tpymnara Ha
panHuTe U cpenHo panuute xubpuau mo FAO: DKC 4416, LG 31.390, Premeo, Pioneer P9889 u
Knezha-461. OmuThT € 3am0keH MO METoAa Ha APOOHHMTE Mapleii, ¢ TOJeMHHA Ha OMUTHATA
napuenka 15 m? Bapuanture Ha HOICKOTO M3cleABaHe ca caennute: Bap. 1. — Konrpona (Topene
¢ Nus (mon dopmara Ha amonueB HuTpat); Bap. 2. — Topene ¢ Nig + JIMCTHO MogXpaHBaHE C
Awmmnozon, bop, Huak 700CK un Hyrpumiant 36; Bap. 3. — Topene ¢ Nis +mmroc JHCTHO
noaxpansase ¢ Kuncuapo I'poy u H-nok.

3a KOHTpoJIa ce MpueMa BapuaHTa, IPU KOMTO IapeBHLaTa ce OTIJIeXKJAa IPU CTaHAApTHA
TeXHOJIOTHS 3a paiioHa. Cemrbara e mpoBereHa B onTHMaiHusA cpok. Cien cemrbara € BHeCEH
nouBeH a3oTeH Top (Nis ) moa ¢popmara Ha aMOHHEB HUTpAT. JINCTHUTE TOPOBE ca BHECEHH KaTo
pe3epBoapHa CMeC WM CaMOCTOSITENHO B 3aBHCHUMOCT OT (pa3uTe Ha pa3BHTHE HA LAPEBUIIATA.
JluctHOTO TOpeHe mpw Bap. 2 € U3BBPIICHO ¢ pe3epBoapHa cMec oT AmuHo030a (200 ml/da), Bop
(200 ml/da), [urk 700CK (100 ml/da) ca BHeceHuU KaTO pe3epBoapHa cMec mpe3 Gpenodasa 4-5 IucCT.
Ipe3 denodasza 8-10 auct e Tperupano ¢ Hyrpuruanr 36, B no3a 1 1/da. Ilpu Bap. 3 Topeneto e
u3BwpieHo ¢ Kuncuapo I'poy (15 g/da) mpe3 dpenodasa 4-5 muct, a mpe3 6-TH JHUCT € TPESTUPAHO C
H-nok (250 ml/da). OnutsT € npoBe/ieH NpH MOJIUBHY YCIIOBHs. HanosBaHEeTo € 0ChIeCTBEHO Ype3
KaIlKoBa MOJINBHA CUCTEMa C BrpaJieHu kankoBareiau Ha 0,15 m.

3. PE3VYJITATHU U OBCBHXIAHE

lopuaMTE, TTpe3 KOUTO € MPOBEAEH MOJCKUAT ONMUT CE XapaKTEPHU3HpaT C TeMIepaTypHH
CyMH TO-BHCOKH CHpsMO HopMaTa 3a mepuwonxa (1961-1991 r.). Ilpe3 mwpBuUTE Mecemm OT
BereTanysATa Ha I[apeBHIaTa TeMIlepaTypu ca 61amu3ku 10 MHororoaumnHute (Qur. 1). [Ipes romm u
aBT'YCT CPEIHOMECEYHUTE TEMIIEpaTypH ca O-BUCOKH ¢hc chOoTBeTHO 2,7°C 1 3,5°C (2022 r.)m C
3,7°Cu4,1°C (2023 r.). Ilo oTHOIIEHNE HA PETUCTPUPAHKUTE BaJIXKH Ce HAOII01aBa U3KITFOYUTEITHO
HEpaBHOMEpHO pasnpeneneHue. OT IpUWIOKEHATa KIMMaTorpaMa c€ BIDKAA BapHUpaHETO Ha
BaJIeKHATa CyMa 10 MECELH.

52022 N 2023 I 1961-1991 2022 2023 1961-19%(1)
e

£100 - - 20
5
5

g 50 | - 10
[aa)

0 -0

=z < < < < =

®urypa 1. Knumarorpama 3a paiiona Ha rp. Ctapa 3aropa, nepuoaa 2022-2023 r.

KonruecTBOTO Ha MajHaIMTE BaJeKH Npe3 BereTalusTa Ha LApeBHIATa 3a Mepuoja Ha
MOJICKOTO HM3CJIe/BAaHE € MO-MaJIko OT HopMmaTta 3a mepuoja. [Ipu Hopma 302,3 mm, cymapHo 3a
nepuoza, ca usmepern 254,9 mm u 275,5 mm, T.e. ¢ 15, 7% u 8,9% mpe3 2022 u 2023 r. mo-mMajiko
OT BaJIe)KHATa HOpMa. B TemMmnepaTypHO OTHOIICHHE yCIOBUATA Ca CPABHUTEIHO OJATONPHATHH 32
pPa3BUTHETO Ha TOCEBa, JOKATO HEYCTOWYHMBOTO OBJaKHEHHWE CH3/IaBa YCIOBHUS 3a 3a0aBsHE Ha
pacTexxka, CKbCsBaHe Ha (eHodasute WM ISUIOCTHO M3ChXBaHe Ha pacteHusTa. C men
OCHUTYpSIBAHETO Ha JOCTATh4YHO JIECHO IOCTBIIHA BJlara B II0YBaTa Npe3 JABETe TOAMHH ca
peanu3upaHu paziaudeH Opoil nonuBky 4 1pe3 mbpBara roguHa u 6 mpes 2023 .
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®urypa 2. J1o6uB Ha 3ppHO 1O TOAWHU U BapuaHTH, kg/da.

Pesynrature mokasBar, We Ipe3 [BETE TOJMHM Ha IIOJICKOTO H3CIEABAaHE NOOWMBHUTE,
noJyueHu npu Bap. 1 ca Haii-uucku. CpenHo 3a nepuoza Bapupar ot 980,6 kg/da, nonyuenu npu
DKC 4416 no 1138,0 kg/da npu Knexa-461. biaronpusaTHUAT TOIUIMHEH U BOACH PEKUM, KaKTO U
MOJIXPaHBAHETO C a30TEH TOP BOJAT J10 (GOPMUPAHETO HA Te3U pe3yNTaTu. AHaJIM3UTE IOKA3BaT, ue
MPWJIaraHeTo Ha JMCTHOTO TOPEHE BOJM JI0 yBEJIMYCHUE Ha NMPOJYKTUBHOCTTA Ha Kynrtypara. Cien
KOMOMHHMPAHO NOYBEHO U U3BBHKOPEHOBO TOPEHE C JINCTHH TOPOBe Npu Bap. 2 nobuBuTe HapacTBar
u npe3 neete romuau. CpeaHo 3a mepuoaa mobusure BapupaT ot 1209,9 kg/da (DKC 4416) no
1379,9 (Pioneer P9889). HapacTBaHeTo Ha MPOAYKTUBHOCTTA CIPSIMO KOHTPOJIATa € B TPAHHUIIUTE
ot 9.4 % (Kuexa-461) no 32,6 % (Ilpemeo u Pioneer P9889). Ilpu Bap. 3 cien BHacsHE Ha
Kuncnnpo I'poy u asotHns crabmnmszatop H-JOK ChIIO € perHcTpupaHo yBelIWYEeHHE Ha JOOWB
3ppHO. HapacTBaHeTO Ha HMPOIYKTUBHOCTTA € Hai-BHCOKO mpu Pioneer P9889, ¢ 25,9 % cnpsamo
KoHTponata. CpeHO 3a MepHoa YBEINUYESHUETO Ha JoOuBuTe Bapupa ot 5,3 % npu Kuexa-461 no
25,9 %.

Tabauna 1. CymapHa cTaTUCTHKA HA MTOKa3aTessl T0OUB 3bPHO MPH MeT XUOpHuaa napeBuna
3a mepuoaa 2022-2023 r.

2o DKC 4417 LG 31.390 Mseres Pioneer Kuexa-461
IapeBuIa
Min 980,64 1059,87 102257 1040,46 1138,04
Max 1209,89 1286,09 1356,19 1379,87 124541
Mean 1118,00 1160,15 1190,02 124356 1193,80
SE 69,98 66,55 96,31 103,51 31,06
SD 121,20 115,27 166,81 179,29 53,81
CV% 11 10 14 14 5

JHobusure Ha 36pHO Bapupar oT 980 no 1379 kg/da, cpenHo 3a mepuona Mo BapHaHTH.
Exornornunara miacTHYHOCT Ha XHOPHUAMTE OCHTIYpsiBa MOCTOSIHHU J100MBH. BapmaOuiaHocTTa Ha
J100MBa, n3pazeHa Ype3 BapHallMOHHUSI KOe(UIIMEHT, KOWTO 1aBa MH(OpMalus 3a pa3ceiiBaHEeTO Ha
NpU3HaKa, II0Ka3Ba, 4e U3BajKara ¢ efHoposaHa (Tadu. 1).

Tabuna 2. JIByhakTopeH AUCICPCUOHESH aHAJIM3 34 JIOOUB 3bPHO.

W3TouHHK Ha BapHamus (G e SS df MS F N F crit
BIIMSIHUE value
Xubpun (A ) n.s. 8% 77059,10 4 19264,78 | 1,84| 0,148 | 2,690
Bapuantu Ha Tpetupane (B) *** 50 % 465836,81 2| 232918,40| 22,20| 0,000| 3,316
BsaumoseiictBue(AxB) n.s. 8 % 79230,99 8 9903,87| 0,94| 0,496 | 2,266
I'penku 34 % 314694,28 | 30 10489,81

Fxk Rk % - nokazano cboTBeTHO mpu p<0.001, p<0.01 u p<0.05; n.s. — HeTOKA3aHO

[IpoBesneH e QUCIIEPCHOHEH aHANM3 332 YCTAHOBSBAHE CTCIICHTA HA BIUSHHE Ha (DaKTOpHUTE
»XHOPUA™, ,,BADUAHTH HA JUCTHO TOPCHE™ W TAXHOTO B3aUMOJICHCTBUE BBPXY IMOKa3aTels H0OUB
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3ppHO. OT TOKa3aHUTE PE3yJTaTH NpH OMOMETpWYEeH IMoKaszaren ,,JOOMB 3BbPHO* ¢ HaW-CHIIHO
BimstHAE 0T 50 % BBHpPXY U3MEHEHHETO Ha TIOKA3aTelIs ca ,,BApHAaHTH Ha JICTHO TOpeHe™, a HaKTOpbT
XUOpUA™“ W B3aMMOJICHCTBHETO ,XUOpHUJ — BapHaHTH HA JMCTHO TOPEHE ca CTAaTHCTUYECKH
HE/TOKa3aHM.

4. 3AK/IIOYEHUE

[Tpunaranero Ha JIMCTHO TOpEHE BOJM [0 YBEINYaBaHe Ha NOOMB 3bpHO. Ciiell TpeTHpaHe ¢
AMMHO30I1, IMHK 1 00p, a Ha 10-KbceH eTan ¢ HyTpuIIaHT € ycTaHOBEHO yBeIHMYEeHUE Ha TIOOMBUTE
9,4 % (Kuexa-461) no 32,6 % (IIpemeo u Pioneer P9889).

[Mpunaranero na Kuncunpo I'poy u azotHus crabunuzatop H-1ok BonsT 10 HapacTBaHe Ha
n06uB 36pHO ¢ 5,3 % npu Kuexa-461 no 25,9 % mpu Pioneer P9889.

JIBy(bakTOpeH MMCIICPCHOHEH aHalM3 yCTaHOBsiBa crereHta Ha Biausuue (50%) wa
MOKa3aTels ,,BApUaHTH Ha JINCTHO TOPEHE" BBPXY (paKkTopa XHOPHI.
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INOKBbJIBAHE HA CEMEHATA HA DOLICHOS LABLAB L.
(FABACEAE L.) CJEQ NEPUOJ HA CbXPAHEHMUME OT 48 'OAUHUH
Mapuena Mapunosa, 3uarka Kadatimuiicka
Jlecorexnnuyecku ynusepcurert, Codus

GERMINATION OF SEEDS OF DOLICHOS LABLAB L.
(FABACEAE L.) AFTER A STORAGE PERIOD OF 48 YEARS
Mariela Marinova, Zlatka Kabatliyska
University of Forestry, Sofia

Abstract: Seed germination tests of long-term stored seeds (for 48 years) of Dolichos lablab
L. were carried out. The seeds were stored in a cold chamber (0-5 °C) in the hermetically sealed
glass containers. The experiment was conducted in laboratory conditions, on filter-paper, in
Sept/Oct. 2022, with and without hydro priming. On 21-th day from the beginning of the experiment,
a germination of 25% was observed for the seeds without hydro priming. In 40% of the germinated
seeds, a well developed primary root occurs. With hydro priming (24 hours in water) all seeds exceed
their volume twice and a rupture of the seed coat occur, but no viable sprout was observed. For the
storage conditions applied and the certain experimental plot, the period of 48 years is probably the
limit for obtaining viable plants from long-term stored seeds of Dolichos lablab L.

Keywords: Dolichos lablab, Fabaceae, long-term stored seeds, germination, hydro priming

1. INTRODUCTION

The problem of maintaining efficient gene banks is a priority in contemporary studies to
preserve the world's biodiversity. Of particular interest are the germination data of long-term stored
seeds (Hay et al., 2021). As one of the most important plant families for human nutrition, Fabaceae
and in particular the features of the biology and ecology of seed germination of its species are the
subject of modern studies (Harissos et al., 2020; Meena et al., 2011). One of the important food
resource species of this family is Dolichos lablab L. The species is a valuable technical crop and the
subject of various ethnobotanical studies related to its use in phytotherapy and cooking (Gupta et
al., 2005; Bijarnia et al., 2009; Jyothireddy et al., 2018; Jayaraman et al., 1994). Except as an
independent technical crop, Dolichos has been used as an intermediate and secondary crop in grass
agrocenoses, significantly influencing the yield of organic mass and other indicators of the harvest
(Sistachs & Curbelo, 1992).

In Bulgaria, Dolichos lablab is used in vertical gardening, valued not only for its fragile
essence but also for its inflorescence and colored, large and durable fruits. (Kabatliyska et al., 2005;
Kabatliyska & Stoenchev, 2006).

In the literature, the germination process of long-termed stored seeds is studied in several
aspects: changes in the nutritional qualities of the seeds and the reduction of toxic effects in the
process of their germination (Ramakrishna, 2005; Ramakrishna, 2006; Ramakrishna, 2007), as well
as the mechanism of germination inhibition. The biochemical changes occurring in the seeds of
Dolichos lablab during hydro priming, germination process and after germination stage are also
studied (Ramakrishna, 2006; Pradeep et al., 2002; Singh, 1970; Shastry & John, 1991; Kumari et
al., 2014). In addition to the occurring biochemical processes, the seed coat, air temperature and the
influence of some metabolites of the soil mycoflora as factors affecting the germination process are
also studied. The role of long-term seed storage (between 11 and 22 years) on seed coat degradation
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is confirmed at six annual legumes, including Dolichos (Harissos et al., 2020), while the attempts to
optimize the germination process of Dolichos lablab seeds by mixing them with zeolite has not
given positive results (Crespo et al., 1993). Metabolites from root mycoflora have also been found
to inhibit seed germination of the species (Meena et al., 2011). The relationship between
temperatures and seed germination of the Dolichos seeds has been studied also in details (Labouriau
& Pacheo, 1978). Modern methods for hermetically storing of the seeds of the species and protecting
them from attack by enemies (Vanitha et al., 2021) rise the question of effective long-term storage
of the seeds and preservation of their sowing qualities.

The purpose of this paper is to present the results of germination of long-term stored seeds
of Dolichos lablab L. (same 1974 yield) by estimating the total germination rate.

2. MATERIALS AND METHODS

The tested Dolichos lablab seeds were stored in a cold chamber (0-5° C) in the period from
collection (1974) to 2022 (48-year period) in hermetically sealed glass containers. The seeds have
been collected from an experimental field of the University of Forestry-Sofia (at the time of
gathering: Higher Institute of Forestry). The origin of the source plants at the time of seed collection
has been unknown.

Totally 40 seeds were placed on filter paper in laboratory conditions (sample 1) and another
40 soaked in distilled water for 24 hours (hydro priming). The seeds were laid on a filter paper
(16.09.2022). For a more accurate count, the germinated seeds (at stage of root tip appearance) were
removed with the help of tweezers. The temperature and humidity of the air were monitored daily
by an Electronic Temperature station (Meyer 2022). In the experimental period (16-09.-15.10.2022)
the minimum temperature was 18.6° C, the maximum 28,4 respectively, the values for air humidity:
42 and 56%. The average values of these indicators for the period were 21,3° C and 47%
respectively.

3. RESULTS

In our studies in 2005 on long-term stored Dolichos lablab seeds from a total of 15 stakes/
harvest 1974 (with or without hydro priming of seeds), the best germination rate after 31 years of
storage was achieved in ISTA-rules based experiment after hydro priming: 64% (achieved at 11-th
day after sowing) and 53% without hydropriming. In both tests, a viability of sprouts between 90
and 89% was recorded. (fig. 1) In greenhouse conditions (in soil substrate): 32% was achieved at
21-th day after sowing (Kabatliyska et al., 2005). A comparison between these results (from 2005-
31 years of storage) and newly obtained results (from 2022 — 48 years of storage) are presented on
fig. 1.

Seed Germination and Viability of Dolichos lablab

=3 Germination (%)
Bl Viability (%)

80

60

53%

Percentage

20

2005 2005 2022 2022
(With Hydropriming) (Without Hydropriming) (Without Hydropriming) (With Hydropriming)
Years

Figure 1. Percentage of seed germination and % of viable sprouts of Dolichos lablab (seed
collection in 1974) according ISTA rules at different years of sowing (with and without
hydropriming).
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Concerning 2022 experiment, on 21-th day from the beginning of the experiment, a
germination of 25% was observed for the seeds without hydro priming (fig. 2). In 40% of the
germinated seeds, a well developed primary root occur, but without plumule. With hydropriming,
all seeds exceed their volume twice and a rupture of the seed coat occur, but neither primary root,
nor viable sprout was observed (fig. 3). A secondary contamination of seed coat occurred at the end
of the experiment.

Figure 2. Seed samples of 40 seeds (without Figure 3. Seed samples of 40 seeds (with
hydro priming) — 06.10.2022. hydro priming) — 06.10.2022.

4. CONCLUSION

Compared to our previous results, it is obvious, that up to 31 years after storage the
pretreatment as hydropriming was still effective in improving the seed germination and do not
suspend the development of viable sprouts, with the highest results observed (64 and 90%
respectively). Seventeen years later (in 2022), presoaking of seeds caused 0% of germination and
viability sprouts, but more evidences are needed whether increased permeability of the seed testa,
destruction of plumule and cotyledons or all of these are responsible for the obtained negative
results. Regardless of the reason, for the storage conditions applied in the certain experimental plot,
the period of 48 years is almost the limit for obtaining viable plants of long termed stored seeds of
Dolichos lablab L.
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KAYECTBO U JOBUB HA ITATJAJI’)KAH (SOLANUM MELONGENA L.)
nmoa BJAIUAHUE HA OPTAHUYHOTO TOPEHE B I1IOJICKA
YCJIOBUsI
Kocragun Kocraagunon
Arpapen yuusepcurert, [lioBaus

QUALITY AND YIELD OF EGGPLANT (SOLANUM MELONGENA L.)
AS INFLUENCED BY THE ORGANIC FERTILIZATION UNDER FIELD
FARMING CONDITIONS
Kostadin Kostadinov
Agricultural University, Plovdiv

Abstract: After organic fertilization of eggplant, yields are obtained close to those obtained
after using mineral fertilizers. Organic fertilization increases the quality of the fruits, as the crude
protein content in the fruits is 14.74% higher than with conventional fertilization.

Keywords: organic fertilization, organic farming, eggplant, quality, yield

1. BBBEJAEHMUE

IMarnamxansT (Solanum melongena L.) e cBeTOBHO 3HaYMMa 3€JEHIYKOBA KYJITYpa, IIEHEHA
3apajii CBOETO XPaHUTEJIHO U MKOHOMHYECKO 3HaueHHE.

MeroauTe 32 OpraHn4HO TOPEHE, KaTO KOMIIOCTHPaHe, BEpPMUKOMIIOCTHPAaHE M TpHiIarane
Ha KOMIIOCT OT OMOOTHAJbIM, ca TOKa3aau 3a0ele)XuMH e(peKTH BbpPXY NPOAYKTHBHOCTTA Ha
KyJITYpUTE U 3/IpaBeToO Ha noyBata. M3cienBaHo € Bb3/1eHCTBUETO HAa KOMIIOCTA M BEPMUKOMIIOCTA
BBPXY JOOWBa OT MaTJIa/KaH, KaTo ce Habisira Ha MojoOpeHaTa HAIMYHOCT Ha XPaHUTEIHH
BeIleCTBa B IMOYBaTa M MmoxoOpeHaTa MpoAyKTUBHOCT Ha Kynrypute (Cantero et al., 2023). Ilo
ChbIIMA HAYWH, KOTraTO C€ CpaBHABAT OPTraHUYHU W KOHBCHIHUOHAJIHU METOJU HAa KYJITHUBHUPAHE, CC
HaOJII0/1aBaT 3HAYUTENIHH 110JJ0O0PEHHUS B KAYECTBOTO HA ChCTaBa Ha IUIOJIOBETE OT MATIAKaH NPU
ouonornunu npaktuku (Raigon et al., 2010). /JokazaHo e CbIo, Y€ BKJIIOYBAHETO HA TOJIC3HU
MTOYBEHH MHUKPOOPTaHU3MH, KaTo apOyCKyJIapHH MHUKOPWU3HU I'bOHM, BIHSE TOJIOKUTEITHO BBPXY
nobusa ot marnamkan (Shaik & Singh, 2022). Ynpasnennero Ha a3ota u ¢pocdopa € OT OCHOBHO
3HAYCHHE 32 ONTHMU3UPaHe Ha eektute oT oprannaHoTo Topene (Lopez-Cantarero et al., 1998).
OcBeH TOBa W3IIOJI3BAHETO Ha KOMIIOCT OT OMOOTHAagbLM IMOJOOpsiBA HMBaTa Ha OPraHWYHUS
BBIVIEPO/] B IOYBATA U HAMAJISIBA U3BIMYAaHETO HA HUTPATH, KaTO JIONIPUHACS 332 yCTOWYNBU CHCTEMHU
3a TIPOM3BOJICTBO Ha 3eseHuynu (Morra et al., 2021).

Bbnpeku ue e U3BeCTHO, Y€ OPraHMYHOTO TOPEHE IOJIKPEIst EKOJIOTUIHUTE LU, TOUHOTO
My BIIMSIHME BBpPXY A0OMBa OT IaTia/pkaH M KAueCTBEHHTE INapaMeTpy W3UCKBA JOMBIHHTEITHO
npoyuBaHe. ToBa M3cieBaHe MMa 3a LIeJ Ja u3cieBa ePeKTUTe OT OPraHMYHOTO TOPEHE BHPXY
JI00MBa M Ka4eCTBOTO Ha MaTa/pKaHa.

2. MATEPHUAJ U METOIHU

3a ycTaHOBSIBAHE BIMSHHETO Ha OPraHWYHOTO TOPEHE BBPXY KAadyeCTBOTO M J00HMBa Ha
naTiamkana npe3 nepuona 2020-2021 ce u3Bene nosicku onuT B ¢. [{amammna, 06n. ThnoBaus c
natnaaxkas copt “Petra F1”, oTriesxxaan kaTo cpefHO paHHO MOJCKO MPOU3BOJCTBO ChC 3aCaXJaHe
Ha 15 maii BBpXy Jsexo-Opa3moBa moBbpxXHOCT mo cxema 110+60x30 cm. Bb3 ocHoBa Ha
IOpeJBapUTEIHUTE aHAIM3M 3a 3alaceHOCTTa Ha [0YBaTa C XPAHMUTENHU €JIEeMEHTH U
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CBIIECTBYBAIUTE JINTEPATYPHHU JaHHU 32 BIMSHUETO HAa TOPCHETO BHPXY AOOMBA M Ka4ECTBOTO Ha
IJIOJIOBETE Ce pa3paboTH cXxemara Ha OIUTA 32 HUBOTO M ChOTHOIIIEHHUETO MEX Iy a30Ta, hochopa u
KaJIus, Jo3uTe U Bumosere Topose (Pankos, 2006).

Usmmraxa ce cmegamute BapmaHTH: 1. NoPoKo kontpoma-meropeno; 2. NuP1oKio; 3.
Buraopranuxk.

®ochopst nox hopmara Ha TpoeH cynephocdar (¢ 46% aKTHBHO BELIECTBO), KAJIHUAT HOA
¢dopmara Ha kamueB cyndar (50% a.B.) u Butaopranmk ce BHecoxa ¢ IpoJieTHaTa 0OpaboOTKa.
A3zoTbT I0A hopMaTa Ha aMOHUEBa cUINTpPa — 34.4% aMOHUEB HUTPAT Ce BHECE KAaTO MOAXPaHBaHE
B HAYaJIOTO Ha Ib(PTEXk U 0Koyo 20 JHM NO-KbCHO. CHIIIaCHO MPENOPHKUTE Ha MPOU3BOAMTENS Ha
nekap ce BHece 150 kg.dal Buraopramuk — opraHuuHa nruda TOp 000peHa 3a GHOJOTMYHO
npousBoncTBO. Chbpxa MakpoenemeHnT — N, P, K, Ca, Mg, u mukpoenemenTu — Zn, B, Mo, Cu,
Fe, Mn.

IIpe3 BererammsATa ce mpuilaraxa arpoOTEXHHYECKH MEPONPHATHSA, XapaKTEPHU 3a CPEIHO
PAHHOTO TTOJICKO IIPOU3BOJCTBO.

[MonckuaAT onmuT ce M3Bene MO OJIOKOBHUAT METOJ B YETHPU IOBTOPEHMS HA AJTyBHAJIHO-
muBagHa mouBa wim Eutric Fluvisol (Loamic, Ochric) WRB 2015 u Eutric Fluvisol FAO 1990
(Dimitrov & Shishkov, 2018). Ilpenu 3anarane Ha omurta OT Mapleiia ce B3exa NpodOH 3a
oxapakrtepusupane Ha mousata B cios 0-20 u 20-40 cm (ta6n. 1). B xumuuna naGopatopus B
Arpapen yHuBepcutet — [1710BIUB ce onpenenu ChIbpKaHHETO Ha MUHEpAJIeH a30T B ImoyBara ¢ 1
% paztBop Ha KCl 11 KosmuecTBEHO ompeeniHe Ha aMOHUEBHS 1 HUTPATEH a30T Upe3 IECTHIIANsI
¢ amapara Ha [lapuac-Baruep (Tomos et al., 2009), noaswxkHus (ocdop no ABOIHO NaKTaTHHS
meron Ha Ernep-Puitm (Black et. al., 1965) u ycBoumus kamumit B mousara ¢ 2N HCIl — upes
mwiambueH poromersp (Tomos et al., 2009). Pesynrature oxapakrepusupar mouBara KaTo HUCKO
3amaceHa ¢ a3ot, pocdop u kanuit (Amocronosa et al., 2014).

Tabauma 1. ArpoxuMru9Ha XapaKTepPHCTHKA Ha TIOYBATA.

Mumnepaien azor, mg Ha 1000 g nousa IToaBmxen OOMeHeH
% P20s, mg Ha | K>O, mg Ha
5 100g moyBa | 100g mouBa
é 0-20cm 20-40cm 0-20 |20-40| 0-20 |20-40
é NHz- | NOs-N | Munepanen | NHs- | NOs- | Munepanen | Cm cm cm cm
N a3oT N N a3or
2020 | 11.7 | 12.7 24.4 134 | 10.8 24.2 139 | 9.2 55 6.5
2021 | 105 | 141 24.6 104 | 10.6 21.0 135 | 11.7 | 48 75

3a ycTaHOBSIBaHE BIMSHHETO HA TOPEHETO BHPXY MPOJYKTUBHHUTE MPOSIBU HA PACTEHUSITA CE
ONpeJeNXa MOKa3aTeNuTe: paH J00UB — CyMa OT IbpBUTE meT 6eputom B kg.da™t u 06w 106uB B
kg.da™.

3a ompejensHe Ha KAUECTBEHUTE TOKa3aTeNy ce aHaau3upaxa mo 20 mioaa oT BapUaHT BbB
¢denodaznte MacoBo IUIo0NaBaHe M B Kpas Ha Bereranusara. CyXxOoTO BEHIECTBO C€ OTYETE B
XUMHUYHa Jlaboparopus B ArpapeH YHusepcuret-I1noBauB B %, KaTto ce onpeaeny mo TerjioBHHs
METO/I B TaOOpATOPHHU CYIIHIIHK, OTHAYajI0 mpu Temiepatypa 60° C 3a 3 vaca, a ciiex ToBa ripu 105°
C g0 nocrosiano Terio (Tomos et al., 2009). O6iuTe 3axapu ce ONpeaennxa KaTo HPOLEHT OT
CYXOTO BEIIECTBO — ONPE/IeIINXa Ce M0 MeToa Ha XareaopH — Memncen (CramueB & Bobormescka,
1968); comarma M — mg/100g cyxo BenecTBO; ChIbPKAHUETO HA TITUKOATKAIONIN CE OMIPEIEITH IO
KonopumeTpuueH Meron Ha Birner (1969); ceappkanmero Ha cypoB mpotenH — mg/100g cyxo
BemecTBo (CtandyeB & bobomescka, 1974).

Janaure ca 0oOpaOOTEHH IO METOIUTE Ha eIHO(pAKTOPHHSA AWCHEPCHOHEH aHalHu3 ¢
nporpama 3a craTucruiecka oopadorka SPSS.

3. PE3VYJITATHU U OBCBHXIAHE

BrusiHHeTO Ha W3CIIeIBAHUTE TOPOBE BBPXY PaHHMS JTOOMB Ha MaTiaKaHa ce pa3jindaBa
(tabn. 2). IlomxpaHBaHETO ¢ OpraHWYHUS TOp BwuTaopraHuk yBenuyaBa JJ0OWBa, KaTo
MIPEBHUIIICHUETO CIIPSIMO KOHTpoiaTa (HeTopeHo) € 11.37%. OcpexHeHnTe pe3ynTaTy 3a eproia Ha
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U3CIIeBAaHETO ITOKA3BaT, Y& Hall-BUCOK paH HOOHUB ce IOJy4aBa Clie]] KOHBCHLIHOHAIHO TOPEHE C
N24P12K1, — 2761.57 kg.da?, kato mpesuinenuero cnpsamo koutpanarta € ¢ 27.14%. Pasnukara
MEXIy MHHEPATHOTO W OpraHugHoTo TOopeHe ¢ 12.40%. CraTmcTmdeckaTa pas3nnka MEXIY
KOHTpOJIaTa M M3CJICIBAHNTE BAPUAHTH € JOKa3aHa.

OCHOBEH TOKa3aTelN 3a OIpelelsiHe NMPOXYKTHBHOCTTa Ha CPEIHO-PaHHMS INATIADKaH ¢
obuus 1o6uB (Tabn. 2). BapuaHTBT ¢ OpraHMYHO TOpeHe mpeBuinaBa koHTpoiara ¢ 20.07% u ce
Jo0MmKaBa Mo CTOMHOCT 10 oOmus JOOMB IMOJy4eH NpH MHHEpanHo TopeHe. OcpenHeHUTe
pe3yiTaryu 3a Nepuojaa Ha M3CJeIBAaHEeTO M 3a TO3H IO0Ka3aTell JaBaT IPeJIUMCTBO Ha BapuaHTa C
NPWIOKEHWE Ha MHUHEpalIHO TopeHe. Haii-Bucok oOmmr noO0MB ce moiyyaBa IIpHU BHAcsHE Ha
N2sP12Ki— 5721.77 kg.dal, karo mpesmmasa kontponmata c¢ 27.90%. Pasnukata Mexiy
MHHEPAITHOTO ¥ OPraHMYHOTO TopeHe € 6.12%. CtaTtucTuueckara pasiiika MEXIy KOHTpoiaTa U
U3CIIeBAaHUTE BapHaHTH ¢ JIOKa3aHa.

Tabauua 2. CpaBHHTENIHA OIICHKA U TOKa3aHOCT Ha Pa3IHKUTE MKy OOIIUs T0OUB OT
MaTIapKad — CPEJIHO 3a MEPUO/IA.

Pan noous OO011 1oOMB
Bapuant kg/da 2 GO JHoxkazanoct | kg/da 70 G0 JlokazaHocT
KOHTPOJIaTa KOHTpPOJIAaTa
1. NoPoKo - koHTpoma | 2171.93 100.00 n.s 4473.75 | 100.00 n.s
2. N24P12K12 + don 2761.57 127.14 * 5721.77 | 127.90 *
3. Buraopranuk 2419.04 111.37 * 537141 | 120.07
* CTaTHCTHYECKH JIOKa3aHa pa3jiiKa IPH HUBO Ha 3HAYMMOCT 95%=(+);(-)

OpraHIYHOTO ¥ MUHEPATTHOTO TOPCHE OKa3BaT Pa3IMYHO BB3ICHCTBHE BHPXY ITOKA3aTEIINTE
OTIPENICIISIIN ThPTrOBCKUS BUJI U KAUECTBOTO Ha IUIOAOBETE OT matiamkan (tabim. 3). Cien TopeHe ¢
Buraopranuk cpennata Maca Ha mioioBete € 484.6g u ce MOBHUINABa CIIPSIMO HETOPEHUAT BapUaHT
¢ 17.42%. Macata Ha 110712 € Hali-BHCOKa MIPH pACTeHHITA OTIIIeaHu ciell BHacsHe Ha N2aP12Kio
—408.9, xoeTo KopemHpa ¢ HOIy4eHHUs CTaHAapTeH 100uB. IIpeBuIIeHneTo cCupsMo KOHTPOJIaTa MpH
MHUHEpaJIHO TOpeHe € ¢ 26.76%.

B 3aBucHMOCT OT HPUIIOKEHOTO TOpeHe ce 00pa3yBaT IUIOIO0BE C PA3IMYHU OMOXMMHYHU
mokazatenn (CyXo BEIIECTBO, OOIIM 3axapH, CYpOB NPOTEHH U COJAaHWH) OMpEIeISAIIn
OWoorNYHATa CTOHHOCT W KAaueCTBOTO Ha TAaTiaJ)kKaHa KaTo CypOBHHA 3a mpepaboTka B
KOHCEepBHATa NPOMHIUICHOCT. BHOIOrMYHATa CTOWHOCT Ha OTIVICAaHUTE Ciel BHACSHE Ha
OpTaHWYEH TOP PacTEHUS € Mmo-BrucoKa. [1o chabpikaHIe Ha CyXO BEIIECTBO, OOIIN 3aXapH U CypOB
MPOTEHH CIIeJ OPTaHUYHO TOpeHe ce (GOpPMHpPAT IUIOJOBE MPEBHINABANIA IO CTOWHOCT KAKTO
KOHTpOJIaTa, Taka U BapuaHTa ¢ MHHepaJiHO TopeHe. TopeHuTte ¢ BuraopraHuk pacTeHust UMar ¢
11.28% moBeue 3axapu u ¢ 14.74% moBeue CypoB MPOTEHH B IUIOJOBETE CIPSMO TOPEHHUTE C
N24P12K12. PacTenmsita otrimenanu cinen BHacsHe Ha Burtaopranmk mmar ¢ 16.05% mno-manko
COJIaHWH OT Te€3U TOPEHH ¢ MUHEPAITHU TOPOBE U ¢ 6.98% MO-MaIKO OT HETOPEHUTE PACTCHHUS.

BuTaopraHuk BepoOsSTHO Ch3llaBa I0-OJAromnpusTHAa cpela 3a pacTeX, KOeTO BOAU [0
YBE€IMYaBaHE HA OCHOBHUTE XPAaHUTCIITHU BEIIECTBA 1 HAMAJIABAHE HA HEXCIIAHUTE aJIKAJIOUJIN KaTO
conanuH. KauecTBeHUTE XapaKTEPUCTUKHU Ha IUIOJOBETE OT MATIa/XKaH OMPECIIAT TIXHATA OI[CHKA
U OT NOTpeOUTEINTE.

Ta6auna 3. KauecTBena xa AKTCPHUCTUKA Ha COPTOBCTC MNATIAKAH CPEAHO 3a Mepruoja.

Cpenen | Cpenna maca | Ceappxanne Ha | O6mm | Cypos Conanux
Bapuant JIOOHB, Ha IUI0/Ia, | CyXO BEMIeCTBO | 3axapu |mpotewH |(mg/ 100g cyxo
Kg/da g (%) (%) (%) BEIIIECTBO)
1. NoPoKo - KonTpona | 4473.75 362.3 11.24 19.54 28.1 3.15
2. N24P12K12 572177 484.6 12.36 25.89 31.48 3.49
3. BuTtaopranux 5371.41 428.9 12.54 28.81 36.12 2.93

4. 3AKJ/IIOYEHHUE
OpraHM4HOTO ¥ MHHEPAJHOTO TOPEHE HMaT pa3IMYHO BB3JCHCTBHE BBPXY
NPOJYKTUBHOCTTA Ha Nariamkana. Haii-BUCOK paH u Hali-BHCOK 0011 1OOMB, chOTBETHO 2761.57
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kg.dalu 5721.77 kg.da ce nonyuasa npu TopeHe ¢ N2aP12Kya.
C Haii-moOpu Ka4eCTBEHU XapaKTEPUCTHKU Ca PACTCHUsITa TOpeHH ¢ BuraopraHuk, npu
KOUTO CypoBHs poTerH € ¢ 14.74% moBeue ot Toperute ¢ N2sP1oKio.
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E®EKT HA OPTAHUYHOTO TOPEHE BbPXY BEI'ETATUBHUTE
MPOSABU HA MATJIAAKAHA (SOLANUM MELONGENA L.)
Kocraagun Kocragunos
Arpapen ynusepcurer, Ilnosaus

EFFECT OF ORGANIC FERTILIZATION ON THE VEGETATIVE
BEHAVIOR OF EGGPLANT (SOLANUM MELONGENA L.)
Kostadin Kostadinov
Agricultural University, Plovdiv

Abstract: A field experiment to establish the influence of organic fertilization on the
vegetative behavior of eggplant, was carried out in 2020-2021 year at the area of Tsalapitsa. Several
variants have been tested: 1. NoPoKo; 2. N24P12K12; 3. Vitaorganic (N, P, K, Ca, Mg, C + ME). As a
result, it was found that organic fertilization could to a great extend compensate the mineral
fertilizeration.

Keywords: organic fertilization, organic farming, eggplant, growth

1. BBBEJEHMUE

MMatnamkanst (Solanum melongena L.) pearnpa 3Ha4UTENTHO Ha IUIOJOPOMETO HA MOYBATA
U OpraHMYHHUTE TOPOBE Ca YCTOMYMB BapHaHT 3a IOJ00psBaHE HA TAXHATa NMPOAYKTHBHOCT. Upes
CpaBHjBaHE Ha OPraHMYHM M HEOPraHMYHH TOPOBE € YCTAaHOBEHO, Y€ OpPraHMYHHUTE I00aBKU
o100pABAT pacTexka M KadecTBOTO Ha IJIOZOBETE, KaTO CHIIEBPEMEHHO MOJABpPXKAT 3APaBETO Ha
okosHara cpena (Suge et al., 2011). HuBata u yecrorata Ha mpujaraHe Ha OPraHHYHH TOPOBE
BJIMSISIT BBPXY pacreka W OmoxumuuHus cberaB (Agbo et al., 2012). OpraHuyHO OTIJIeIaHUTE
MaTiapkaHl MMaT TI0-BHCOKO XPAaHMUTETHO Ka4yecTBO MOpaad IOBUIIEHOTO ChIbP)KaHHE Ha
(deHonHM chequHeHMss W aHTHOKcupaHTu (Raigon et al., 2010). M3TouHuuuTe Ha XpaHUTEIHH
BElleCTBA M HHUBAaTa Ha IPWIOKEHHE BIMAAT BBPXY KOMIIOHEHTHTE Ha Jo0mBa M obmara
MIPOJYKTUBHOCT, KaTO JOIBIHUTEIHO MOTBBPXKAABAT 3HAYEHHETO Ha OPraHUYHHUTE TOPOBE IIPH
orraexaaHero Ha nartnamkal (Oyewole et al., 2014). /lokaTo HEOpraHUYHNUTE TOPOBE OCUTYPSIBAT
He3a0aBHA HAJIMYHOCT Ha XPAaHHUTEIHH BEIECTBA, OPTraHUYHHUTE TOPOBE JONPHHACAT 32 YCTOHIMBO
3[paBe Ha I0YBaTa M JBJITOCpovHa NpoAykTuBHOCT (Munish et al., 2021). IIpn n3cnenBane Ha
edexrure oT nTrun Top 1 NPK TopoBe BBpXy NMech4IMBU IOYBH € YCTAHOBEHO, Y€ NTHUYHAT TOP
JaBa 1mo-1o0pu pe3yaTaTd MO OTHOIIEHHE Ha pacTeka M jobmBa B cpaBHeHHe ¢ NPK Toposere,
ocobeHo npu HeonTuManHU mouBeHH ycnoBus (Khalid et al., 2014). IItuausar Top e ycroifunBa
aNTepHATHBA HA CHHTETUYHHTE TOPOBE, KaTO MOBHIIABA JOOWBA Ha MATIQ/KaH U CHIIEBPEMEHHO
moaabpka 3apaBeTo Ha mouBata (Adjei et al., 2023). To3um Top monoOpsiBa W KavyecTBOTO Ha
miogoete (Abbas et al.,, 2011). TlpoyuBaHusTa MOKa3BaT, Y€ HM3TOYHHUIIUTE HA OPTaHUIHHU
XpaHHUTEIHM BEIIeCTBAa MOTAaT JIa MAaT CPaBHUMH WIH JTOpH 0-100pH eeKTH BBpPXy pacTexa Ha
KyJITypuUT€ B CpaBHEHHE C HEOPraHWYHUTE TOPOBE, Karo ChIIEBPEMEHHO HaMaJsBaT
HeOaronpuaATHUTE BB3JICHCTBHUS BBPXY OKOJHATa cpela Ha MUHEpaJHHWTE TOpoBe. Tasu craTus
pasriiexa epeKTUTe OT OPraHUYHOTO TOPEHE BEPXY BEreTaTUBHUTE MPOSBY Ha IaTiIaKaHa.

2. MATEPUAJI U METOAU
3a yCTaHOBSIBAHE BJIMSHUCTO HA OPraHUYHOTO TOPEHE BBPXY BETCTATUBHUTE MPOSBU HA
naTiamkana npes nepuoga 2020-2021 ce u3Bene mosicku onut B ¢. [lananmia ¢ mamiamkad copT
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“Petra F1”, oTryiexxman KaTo CPeTHO PAHHO MOJICKO MTPOU3BOCTBO. Bb3 0CHOBA Ha MPEIBAPUTEITHATE
aHAJIM3M 3a 3aI1aCCHOCTTA Ha TI0YBATa C XPAHUTEIHH €JIEMEHTH M CHIIECTBYBAIINTE JIUTEPATYPHU
JIAaHHY 32 BIIUSIHUETO Ha TOPEHETO BBPXY 00KMBA U KAYECTBOTO Ha IUIOOBETE CE pa3paboTu cxemara
Ha OITUTa 32 HUBOTO ¥ ChOTHOIIEHUETO MEXIY a30Ta, (hocopa U Kaius, JO3UTE U BUJOBETE TOPOBE
(Pankos, 2006).

Usnuraxa ce cnequure Bapuantu: 1.NoPoKo — xonTpoma; 2. NaP12Kio; 3. Buraopranuk.
®ocdopst nox hopmara Ha Tpoer cynepdocdat (c 46% akTUBHO BEIIECTBO), KAIUAT 1o popmara
Ha kanueB cyndar (50% a.B.) u Buraopranuk ce BHecoxa c mpoiyieTHaTa 00paboTka A30TBT MOJ
¢opmaTa Ha amoHMeBa cuiTpa — 34.4% aMOHMEB HUTpPAT Ce BHECE KAaTO ITOJXPaHBaHE B HAYAJIOTO
Ha bdrex U okono 20 qHM Mmo-KbcHO. ChIIIACHO MPENOPBKUTE HAa MPOU3BOAUTENS Ha JieKap ce
BHece 150 kg BuraopraHmk — opraHMYHa NTHYa TOP OJOOpEeHA 3a OHMOJOTHYHO MPOU3BOACTBO.
Crappka makpoenemeHnTH- N, P, K, Ca, Mg, u mukpoenemenTu- Zn, B, Mo, Cu, Fe, Mn.

IMonckuaAT omuT ce M3BeAe MO OJIOKOBHSI METOZ B YETHPH IOBTOPEHMS Ha alyBHAJIHO-
TuBanHa no4Ba. [lanHuTE ca 06paboTeHN O METOANTE Ha eXHO(AKTOPHUS TUCTICPCHOHEH aHAIN3
¢ IIporpama 3a ctaTucTHdecka oopaboTka SPSS.

3. PE3VYJITATU U OBCBHXIAHE

PactexxpT M pa3BUTHETO Ha TaTiaPKaHa ce Ompefens KakTo OT INpHIaraHuTe
arpoTeXHUYECKH MEpOIpUATHS, Taka M OT arpoMeTEOpPOJOrMYHMTE YCIOBHS IO BpeMe Ha
orrnexaaHero. Ha Ttabn. 1 ca mpeacTaBeHH cpeIHUTE MECEYHU CTOMHOCTH Ha OCHOBHHTE
METEOPOJIOTHYHH €JIEMEHTH TIpe3 nepuoja mMaii-centemBpu 2020-2021 r B3eTH ¢ METEOPOJIOTHYHA
cTaHnus Meteobot. 3aTOINIAHETO ce 3aabpaKa Ipe3 LeIus NepHoJ Ha OTIIICKAaHe Ha NaTIapKaHa-
OT ITbpBaTa IMOJIOBHHA HAa MECeI] Mal, KOraTo € W3BBPIICHO Pa3Ca’kAaHETO /10 Kpas Ha CENTEMBPH.

Ha6m0z[aBaT ce YCTOI>'I‘II/IBI/I CTOMHOCTH Ha cpeaHaTa ACHOHOIIHA TEMIICpATypa Ha BB3AYyXa HAJ
15°C.

Ta6auna 1. OCHOBHM arpoMeTeopoJIOrMYHM nokasarenu npe3 2020-2021 r.

Moxasat v VI VIl VIII X
oxasared 2020 | 2021 | 2020 | 2021 | 2020 | 2021 | 2020 | 2021 | 2020 | 2021
Cp. mec. £ (°C) 19.00 | 21.66 | 23.08| 23.06 |25.37 | 27.13 | 25.87 | 26.07 | 24.29 | 19.93

OtH. BraxHocT (%) 62.01 | 56.00 | 63.53| 67.26 |57.73 | 54.96 | 57.88 57 49.40 | 61.70
A6con. Max t (°C) 34.27 | 34.20 |35.19| 35.27 |36.64 | 36.49 | 3597 | 37.94 | 36.45 | 33.58
A6con. Min t (°C) 6.27 | 590 | 125 | 589 |14.40] 590 | 1404 | 59 8.27 59

OpraHnYHOTO W KOHBCHIIMOHAIIHOTO TOPEHE OKa3BaT AU(EpEHIMPAHO BIHUSHUE IO
OTHOIICHWE Ha pacTeka Ha CTHOJIOTO, JHCTaTa, Pa3KIOHEHUATa W IwiojoBere (Tabn. 2). BeB
¢deHo(aza HavaIo Ha IBPTEK BIMIHAETO HA TOPEHETO € Hall C1a00 U3pa3eHO CIPSAMO OCTAHAIIUTE
¢deno¢aszu. [Ipu opranngHO TopeHe cTHOIO0TO € ¢ BucounHa 18.5 cm u e ¢ 2.10% mo-BHCOKO OT TOBa
Ha KOHTPOJHHA BapuaHT. Hali-ciiIHO BIMsSHME BBPXY pacTexa Ha CTHOJIOTO OKa3Ba BHACSHETO Ha
MuHepaiHu Topoe. Cnienn BHacsHe Ha NPK BucounHarta Ha cTr0710TO € 20 cm, KaTo IPEBUIICHHETO
CHpSMO HETOpEeHUTE pacTeHus e 9.45%.

Tadauua 2. BiusiHue Ha TOPEHETO BbPXY BEreTaTUBHHUTE MPOsiBH Ha pacTtenusita 2020-2021.

Bapnai Crp0110 Jlucta Pa3kioHeHus Maca
P H, cm I Maca, g | bpoit I Maca, g | bpoit I Maca, g ISUI0 PAaCT.
Hauasio Ha ubdrex
1. NoPoKo 18.11 7.37 8.20 19.25 - - 26.62
2. N24P12K12 20.00* 10.37* | 13.37* | 25.75* - - 36.12*
3. Burtaopranuk 18.50 7.50 |10.37*| 21.40* - - 28.90*
MacoB nb@rex

1. NoPoKo 16.87 23.25 | 17.50 | 30.50 1.00 9.80 63.55
2. N24P12K12 25.25* 40.00* | 21.25* | 74.00* | 2.25* | 19.50* 133.50*
3. Buraopranuk 17.80* 28.50* | 17.75 | 63.50* | 1.00 | 11.00* 103.00*
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Havajo Ha miiogoaaBane

Crp0na Pasknonenus JIucra ITnonose Maca
Bucounna, . . . L5110
. Maca, g | bpoii | Maca, g | bpoii | Maca, g | bpoii | Maca, g pactene
1. NoPoKo 26.00 30.25 1.00 9.25 22.75 | 87.80 | 1.00 4,53 131.83
2. N24P12K12 33.75* 41.50* | 2.75* | 24.75* | 35.00* | 136.25* | 2.25* | 12.00* 214.5*

3. Buraopranuk 30.50* 34.50* | 2.00* | 11.20* | 30.75* | 105.25* | 1.50* | 5.28* 156.22*
MacoBo I10101aBaHe
1. NoPoKo 48.70 52.40 3.50 4510 | 57.20 | 85.20 | 0.50 | 43.50 226.20
2. N24P12K12 63.64* 97.50* | 4.25* | 115.00* | 73.00* | 165* |1.75*|352.50* | 730.00*
3. Buraopranuk 58.96* 61.25* | 4.00* | 57.60* | 60.50* | 122.5* | 0.75*| 88.20* | 329.55*

* CTaTUCTHYECKH JIOKa3aHa Pa3iivKa [PU HUBO Ha 3HAYUMOCT 95%=(+);(-)

Cnen MUHepasiHO TOpeHe cTh0JI0TO € HapacHano ¢ 7.50% moBede OT TOBa Ha OTIJICIAHUTE
ciel W3IOJ3BaHE Ha BwuraopraHuk pacteHMs OT mnatiakaH. Haif-ronsma pasnnka Mexmy
OpPraHUYHO U KOHBEHIIMOHAITHO TOPEHE 10 OTHOILICHHUE HAa BUCOYMHATA Ha CTHOJIOTO ce HabuoaaBa
B MacoB Ubdrex. B tazu denodaza crrdioro cnex BHacsiHe Ha NPK e ¢ 29.50% mno-Bucoko ot
cTBONOTO el BHacsHe Ha Buraopranuk. B Tasum ¢deHodasza e Hali-maika pazimkaTa MExIy
cTUMyJHMpanys eeKT Ha MUHEPaJIHO U OpraHuYHO Topene — 7.35%.

BposT Ha paskioHeHHATa ce yBeNMYaBa B XOJa Ha BEreTaluATa, Karo Hali-MHOTO
Pa3KJIOHEHHs pacTeHHsATa (JOPMHUpPAT B MACOBO ILIO0AaBaHe. B Ta3u (eHOoda3a yBennueHHeTo mox
BB3JICHCTBUE HA OPraHUYHOTO TOpeHe € ¢ 12.50% crpsimo KoHTponaTa. PacTeHusara oTrineaanu cien
BHAacCsSHE HA MHHEPAJHU TOPOBE (popMHUpaT MOBEYE PA3KIOHEHUS CIIPSIMO TOPEHHUTE C OpraHMYCH
TOp, KaTo pa3nukara e 5.88%.

Oprann4yHOTO TOpEHE BiIMsie Ha Ipolieca Ha popMupaHe Ha pOTOCHHTE3UpaIla MOBbPXHOCT,
KaTo yBeJnuaBa Opos M Macara Ha JlUCTaTra CIPsIMO HETOPEHHTE pacTeHus. B HawanoTo Ha
IUIOJI0/IABaHE IMPEBUILEHUETO CIPSIMO KOHTposiaTa 3a Opoil M MacaTa Ha JiMcTaTra € ChOTBETHO
12.14% u 22.75%, a B MacoBo mioaoiaBaHe cboTBeTHO 17.12% u 25.76%.

OpraHn4yHOTO TOpEHE yBejau4yaBa Oposi U Macara Ha IUIOJIOBETE B YCIOBHSTA HAa CyXO U
TOpEILIO JIATO, KaTO B CHIIOTO BpeMe CTUMYJIHpa (OPMHUPAHETO Ha MO-EAPH IIOA0BE, KOETO BOJH
JI0 yBenM4yaBaHe Ha oommst 1oous. Haii-enpu 1 moBede Ha Opoii II010BE ce MOJy4aBaT cie] TOpeHe
¢ NPK.

MacaTa Ha IAJIOTO pacTeHHE Ce NPOMEHS B CHOTBETCTBHE C XOAa Ha M3MEHEHHETO Ha
OCTaHaINTEe OpraHW. Macarta Ha pacTeHHWsTa ciel TOpeHe ¢ BuraopraHuk e mo-BUCOKa OT
KoHTponarta. Haif-romsma e cpeHaTa Maca Ha pacTeHHsITa B MacoBO IUIOI0JaBaHe IIPH MUHEPAITHO
TOpEHE.

4. 3AK/IIOYEHUE

Opraan4HOTO TOpeHe ¢ Buraopranmk mma mo-cimad edekT B CpaBHEHHE ¢ MHHEPAITHOTO
TOpEHE M0 OTHOMIEHHE Ha PACcTeXa Ha NaTiIakKaHa, Thil KATO CTOMHOCTHTE HA MUHEPAITHOTO TOPEHE
3HAYUTETHO TO MPEBUIIAaBaT. BBIpexu TOBa, TO OCUTypsiBa HEOOXOAUMHTE XPAaHUTEITHH BEIIeCTBA
3a pa3BUTUETO HA pacTeHusTa. [lnonose ¢ Hali-rogsiMa Maca B TEXHOJOTMYHA CE MOTy4aBaT CIEH
BHACSIHE HA MUHEPAJIHU TOPOBE.

Bposr 1 Macara Ha o0BETE ca MO-BUCOKYU Ipu BapranTa TopeH ¢ NPK B cpaBHeHuHE ¢ TO3U
TopeH ¢ Butaopranuxk.
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