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AHAJIN3 HA ITIO3HABATEJIHUTE PE3YJITATU HA YYEHUIIUTE
OT OBYYEHHUETO 110 ,HOBEKBT U IIPUPOJATA* 5. KIIAC
MOAVYJI XUMHUS) - YACT 11
AHTOAaHeTa AHrejiayeBa
IInoBauBckn ynuBepcurer ,Ilancuii Xuaenpapekn”

RESEARCH ON THE COGNITIVE PERFORMANCES OF STUDENTS
IN TEACHING "MAN AND NATURE" STH GRADE
(MODULE CHEMISTRY) — PART II
Antoaneta Angelacheva
University of Plovdiv “Paisii Holendarski”

Abstract. In the article are presented results of a study of the qualities of test “Substances
and their properties”, realized in two aspects — expert evaluation and analysis the results of the test
trial in a representative sample of pupils in the 5™ grade. The empirical data show that the test has
good statistical characteristics and can be used for effective diagnostics of the students’
performances in part related to substances and their properties. The data of pedagogical
experiment give grounds to assert that the level of students’ knowledge and skills does not
correspond to the expected results in the curriculum in 5" grade.

Keywords: chemistry education, educational standards, didactic test

YBon

B mepBaTa uwact Ha paboTaTa € TPENCTaBeH TECT 3a JAMArHOCTHKA Ha PE3yNTaTHTE OT
nporeca Ha o0ydyenue 1o ,,YoBeKbT U mpuponata™ 5. kiac, Moays Xumus. Cb3IaAeHUsT TeCT €
cpritacyBal ¢ JJOU 3a y4eOHO chabpikanue U ¢ YueOHaTa nporpama (2016 r.). 3agaunre ot Tecta
00XBalIaT ChIIECTBEHH MOMEHTH OT YU€OHOTO CHABPKAHUE 32 BEIIECTBATA  TEXHUTE CBOHCTBA.

Llenma na nacmoawama émopa yacm Ha pabomama e 0d ce U3C1e08am Kavyecmeama Ha
paspabomenus mecm. Bv3 ocnosa ma nonyuenume pezyimamu da ce docmuehe 00 000CHOBAHO
peuleHue 3a U3NOJ36AHEMO HA Mecma KAmo HAOeHCOeH UHCMPYMeHm 3d OUASHOCMUKA Ha
SHAHUAMA U YMEHUAMA HA Yuenuyume npu uzyuasame Ha pasoeia ,, Bewecmea u mexuwume
ceoticmea” 5. waac. Ycmanogemume nosmagamenHu pesyimamu om oOyyeHuemo 0a ce
CcvnoCcmasam ¢ opmyaupanume ¢ Yueobnama npocpama 3a 5. K1ac o4aKkeanu pe3yimamu u 0a ce
HANPAesm CbOMeemHU U3800U.

HM3caenBane HA KayecTBaTa Ha TecTa ,,BemecTBa u TexHuTe cCBOicTBa“ 5. KiIac

AHaNM3BT Ha 33JaYUTEC OT TECTa € OCHIICCTBCH B J[BA ACHCKTA: upe3 eKCNepmHd OYEeHKA
(anpuopeH aHalu3) W cred uznpobeaHemo Ha mecma, upe3 cmamucmuiecka obpabomka Ha
nonyuenume emnupuunu dannu (anoctepropeH aHanus) (Batoeva & Dragolova, 2001; Bizhkov &
Kraevski, 2007; Cohen et al., 2011).

Anpuopnuam ananuz € n3BBpIIeH OT 10 eKkcrepTH — y4YWTeNd 1O XUMHUS, (Qu3nKa |
Ouosiorusi ¢ BUCOKA menarornuecka kpanudukamnus. Te mombiaBaT GopMyspu 3a OLIEHKa Ha TecTa
M0 OTHOIICHUE Ha ChAbPKaTeIHATAa BAIMIHOCT, CTAHAAPTA 32 YCICITHOCT U IPYTH KPUTCPHUH.
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3a mpoBepKa Ha cvOvporcamenHama 8aiuoHocm (CbOTBETCTBHE MEXIy TECTOBATa 3ajada U
yueOHATa Ie], YHMEeTO IOCTUTAHE TS € IPCIHA3HAYCHA [a W3MEpBa) CEKCIIEPTHUTE H3IOJI3BAT
yueOHata mporpaMa mo ,,HoBekbT M mpuponara“ 5. kiac. KoimdecTBeHHAT W3pa3 Ha TOBa
CBHOTBETCTBHE C€ H3YHCIsIBa C Tomomra Ha npemnoxenuss or C. Jlomm xoeguyuenm Ha
cvomeemcemsue CVR (Bizhkov, 1996, p. 243). HeroBuTe cTOWHOCTH MOTraT Ja BapupaT oT — 1,
KOTaTO HUTO €IWH OT SKCIIEPTUTE HE € MMOCOYMJI, Y€ TECTHT ChOTBETCTBA Ha IENUTE, 10 + 1, Korato
BCHYKH EKCIIEPTH [IPUEMaT TECTa KaTO OTrOBAPSII HA LIEUTE HA H3CIICABAHETO.

B koHKpeTHUs ciydai, clie/l 3aMeCTBaHe Ha JAHHUTE OT eKCIIepTHATA OIIeHKa Ha TeCTa BHB
¢dopmyrara 3a koedurmenra Ha cborBeTcTBHEe CVR, MOJTyYeHNUTE YUCIOBH CTOMHOCTH MOKA3BaT,
4e ChIbpKATEIHATA BAIMIHOCT Ha OTIACITHHUTE 3a/1a41 M HA TECTa KaTo IsU10 € odpa (Tada. 1).

Taoauua 1. OneHka Ha EKCIIEPTHTE 38 ChOTBETCTBUETO MKy TECTOBATA 3aa4a U
ydeOHaTa I1eJ1, YHeTO MOCTHUTAHE TSl € MpeAHa3HaYeHa 13 H3MepBa
TectoBM 3a1aun 1 2 3 4 5 6 7 8 9 10
Ouenka Ha ekcnieprure (e) | +1/ | +1/ | +1/ | +1/ | +1/ | +1/ | +1/ | +1/ | +1/ | +1/
10e | 10e | 10e | 9¢ | 10e | 9e | 10e | 10e | 9e | 10e
CVR 1 1 1 /08| 1 |08 1 1 ([08] 1
TecToBH 3axa4n 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
Ouenka Ha ekcnieprute (e) | +1/ | +1/ | +1/ | +1/ | +1/ | +1/ | +1/ | +1/ | +1/ | +1/
10e | 10e | 10e | 9¢ | 10e | 10e | 10e | 8e | 9e | 9e

CVR 1 1 1 0.8 1 1 1 0.6 | 0.8 | 0.8
CpappxarenHa BaTuAHOCT Ha Tecta Kato 1sio CVR = 0.92
-1<CVR<+1

JuckpumunamusHama cuna TOKa3Ba BB3MOXKHOCTUTE HA JaJCHA 3aqada Ja pasrpaHuvd
,,CATHUTE OT ,,cTa0UTE" MO MOCTIDKCHUs ydeHunu. [1pu oOpa3syBaHe Ha KOHTPACTHHUTE IPYIH CE
M3M0MI3Ba OOMMAT TECTOBH Oan Ha ydeHHITe (COOPBT, MOIy4eH OT Oaja Ha BSIPHO PELICHHTE
3am1a4n). 3a [enTa MUCMEHHTE PadOTH Ha YYCHHIUTE CE MOAPEKAAT IO pela Ha HapacTBaHE Ha
TexHHs o0my TectoBu Oan. Cropen npemtoxenus or P. Eben moaxon o0eMbT Ha Beska Tpyma e
27% ot obums Opoii U3CIeIBaHN yYCHUIHN (B M3caeaBaHeTo ydactBar 100 yuyeHUnn).

Hnoexcvm na ouckpumunamusnama cuna DP ce onpenens o popmyna (Bizhkov, 1996, p.
193). luckpuMHHATHBHATA CHJIa Ha 3a/Ia4UTe OT TeCTa € MpeCTaBeHa B Ta0. 2.

Tab6aunua 2. anekc Ha nuckpuMuHaTiBHATa cuia DP u
KoeHUUEHT Ha TpyAHOocT P Ha 3agaunTte OT TecTa
TecroBu 3a7a4u 1 2 3 4 5 6 7 8 9 10
JAuckp. cuna DP 05 1] 06 | 07|07 ] 06| 05| 051|051 07] 04
Tpyanoct P, % 62 55 53 45 52 38 66 65 47 37
TecToBH 3a1aUH 11 12 13 14 15 16 17 18 19 20
Juckp. cuna DP 051051040504 ]05]05]03)]03]03
Tpyaunoct P, % 66 56 37 51 65 56 59 33 36 35

[IpeobnamaBamara dYacT OT 3aJadydTe MMaT MHOTO J00pa AHCKPUMHHATHBHOCT
(0.40<DP<0.60). 3amauu ¢ omimyHa nuckpumuHatuBHOcT (DP > 0.60) ca 2, 3, 4, 5, 9. C Hucka
mucpumuHaTHBHOCT (DP < 0.40) ca 3amaunm 18, 19, 20, xouto ca chc CBOOOICH OTrOBOp. 3a MO-
Jn00pa M OOEKTHBHA OICHKa Ha MOCTIDKCHHMATa Ha YYEHMIMTE Te3M 3aJayd Morar Ja ce
mpeoOpasyBar B 3aJja4H ChC CTPYKTYPHUpPAH OTTOBOD.

3a ycraHoBsiBaHe cmandapma 3a ycnewinocm U Ha TecTa Ha €KCIIEPTHTE Ca MPEAIOKEeHH
naaHu oT Tabmmmara Ha K. Kimayep (Bizhkov, 1996, p. 269). B Hes ce mocouBa KoJIKO 3amadu
MuHEMYM (Nmin) TPSIOBa J1a ca peUIeHu OT TecT ¢ ompeneneHa abmkuHa (N), 3a 1a ce mpueme, ue



ca TOCTHTHATH LENUTe Ha TecTa, NMPU BEpOATHOCT 3a rpemka p = 0.95 um paBHuHme Ha
noctoBepHOCT A = 0.01: N =20, Nmin = 15.

B3 ocHOBa Ha maHHMTE OT Tabnuiara Ha K. Kiayep excriepTuTe ChOTHACST MPEIIOKEHUS
CTaHJAPT 3a YCIIEIHOCT ¢ KOHKpeTHHUs TecT. [IpeobragaBanoTo MHEHHE Ha €KCIIEPTUTE CHBIIAa C
npemoxenunero Ha K. Knayep, T.e. U =15.

Tpyonocmma Ha 3ajaduTe OT TEeCTa € MPEACTaBeHA upe3 uHoekca Ha mpyowocm P
(Bizhkov, 1996, p. 189). Toii npencTaBisiBa OTHOIICHHE HA OPOsT YUSHHIIU OT ABETE TPYIIH, KOUTO
ca pelwId BSPHO 3ajadaTa, KbM oOmms Opoil Ha ydeHuWnuTe. B m3cienBaneTo mpeoOnanaBat
3aJlauuTe ChC CpeAHa TPYIHOCT (¢ uHAeKe Ha TpynHocT 40-60%). HensT Ha necaure (Hag 60%) u
Ha TpynHuTe (mox 40%) 3amaum e MaxbK. VIHEEKCHT Ha TPYTHOCT Ha 3aJadnTe € MPEACTaBEH B
Tabm. 2.

C unnekc Ha TpyaHoct 60-70% ca 3amauum 1, 7, 8, 11, 15, xouto ca moadOpaHu Ha THPBO
(penpoayKTHBHO) paBHHMILE Ha OBJIAJASBAHEC Ha 3HAHUATA M YMCHHUsTA HA YYCHHIMTE U Ca C
n3bupaem otroBop (Bxk. Tabn. 1 B Angelacheva, 2017, p. 170-175). Te3u 3amauu ca JeCHU U B Hali-
MaJika CTEIICH 3aTPyAHIBAT YUCHHULIHUTE.

C unnekc Ha tpynnoct 40-60% ca 3amauum 2, 3, 4, 5, 9, 12, 14, 16, 17. Te3u 3agaun ca
noAOpaHy Ha MBPBO M HAa BTOPO (TMPOAYKTUBHO) PAaBHHUILE HA MOCTHKCHHUATA HA YYCHUIIUTE U ca
Chc cpenaHa TpymHocT. [Ipu TsIX ce odakBa MO-100po pasrpaHHYaBaHe Ha ciabara OT CHIIHATA
EKCTpPEeMAaITHH TPYIIH.

C unpekc Ha TpymHOCT 30-40% ca 3amaum 6, 10, 13, 18, 19, 20, kouTo ca mogOpaHu Ha
TpeTo (TBOPYECKO) PABHHMIIE HA MOCTHKEHHATA HA yueHuimre. Te3u 3amaun ca tpyaau. [Ipu Tsx
JUCKpUMIHATHBHATA CHJIa MEX]Ty CHITHATA U ci1abara rpyna € mo-HUCKa.

CTaTUCTHYCCKUAT aHAJIKM3 MOKAa3Ba, Ye 33Ja4uTe OT TeCTa HE Ce HYXKIAST OT IPOMSIHA IO
OTHOIIICHUE Ha TSIXHATA TPYIHOCT.

AHanmu3bpT Ha OJucmpaxkmopume (HEBEPHUTE OTTOBOPH) TpsiOBa Ja YCTaHOBH Jaldl M IO
KaKkBa CTCIIEH T¢ ca IMPHUEMIIMBU 3a YYCHUITUTE, W JIOKOJKO IO3BOJSBAT Jla CE pa3TpaHHuyaT
»CHJTHHTE OT ,,cmabure* yuennuu (Bizhkov, 1996, p. 195). [lanauTte OT TecTHpaHETO MOKAa3Bar,
4e ca M3MBJIHCHW OCHOBHUTE KPUTEPHUH, ompenesieHu oT P. bepk, nmpu aHanusa Ha JUCTPAKTOPHTE:
(a) Bcekn OT OMCTPAaKTOPHUTE € TMOCOYEH OT IOBede ,,CHa0Hu’ YUEHHUIH, OTKOJKOTO ,,CcHIHHU; (0)
BCEKH JTUCTPAKTOP € MOCOYEH OT HSAKOJIKO YUYEHHIH OT ,,cHiIHara® rpyma; (B) B ,,CHJIHATA™ rpyna
HUTO €AWH OT AWCTPAaKTOPHTE HE € TIOCOYEH IIOBEeYEe ITbTH, OTKOJIKOTO BEPHHUS OTTOBOP.
CreoBaTelTHO JUCTPAKTOPHUTE ca MPHEMIIMBH 32 BCHUYKH YYCHHIM M UMaT MOJOKUTEIHA PO 3a
pasrpaHnvaBaHe Ha MOCTKEHUATA Ha YUSHHUIIUTE OT JABETE TPYIIH.

Haoeoxconocmma Ha Tecta € ompejeneHa cropen TpailHOCTTa Ha pe3yNTaTUTe OT JABE
TeCTUpaHus (TeCT/PeTecT), IPOBEACHN B HHTEPBAJ OT 4 CEAMMITH. 3a aHAIM3 Ha HAIEKJHOCTTA ca
W3I0JI3BaHH ANITCPHATUBHU NPU3HAIM, THH KaTO OT EKCIIEpPTHATa OICHKA Ha TecTa ca M3BEICHU
OTIpeNleNIeHN CTaHMApTH 32 ychemHocT. [lo TIX y4YeHWIUTe MoraTr Ja ce pasrpaHddar Ha
,»[IOCTUTHAJIH“ U ,,HSIIOCTUTHAJIN * LIEJIUTE HA TECTa IPU HETOBOTO [TOBTOPCHHE.

KaTo mokasaTten 3a HaIeKIHOCTTA Ha TecTa € U30paH Koeduyuenmvm Ha Kopenayus ¢,
KO#TOo naBa mH(OpMAIHs 32 HATUYHETO HA 3aBHCHMOCT MEXKIY PE3yJITaTHTE OT IBYKPATHOTO
TECTHpaHe W ChHIIO Taka OMUCBa cuiarta Ha Ta3u 3aBucumoct (Nasledov, 2012). 3a onpenensHe Ha
Koeuyuenma na kopenrayus ¢ € HEOOXOIUMO JAHHUTE OT JABYKPAaTHOTO MPOBEXKAAHE HA TECTa J1a
Cce MPEeJCTaBAT B TabMHIa ¢ YeTUpH moseta (Tadi. 3).

Tabuuna 3. TpallHOCT Ha pe3yaATATUTE OT TECTA

TecT-perect IlocTUrHAIN HEJTHTE Henocturnaau neaute | O6mio (perecr)
ITocTurHaam neaunrte a=064 b=6 a+b=70
HenmocTuruaam e c=4 d=26 c+d=30
O6u10 (TecT) a+c=068 b+d=32 n=100
x> = 58,86 > x%0.011 = 6,64 $=0,77




Ot nanHuTe B Tabn. 3 MOXe Ja ce TBBPAHM, Y€ HAAEKIHOCTTA HAa TECTa € MPHUEMIIMBA, Thi
KaTo CHIICCTBYBAa CTATHCTUYECKU 3HAYMMa KOpEJIalus MEXIy pe3yJTaTuTe OT TeCTa M perecta
(M34MCIIEHUTE CTOMHOCTH Ha Koe(HIMeHTa (2 ca MO-TOJNEMH OT KPUTUYHATA CTOMHOCT 20011 =
6,64), a cTOWHOCTTA Ha KOSPHUIIMECHTA ¢ € BHCOKA.

H3cnenBane Ha MO3HABAaTeJIHUTE Pe3yJITATH OT 00y4eHHeTO B pa3jeia ,,Bemecrsa u
TeXHHUTe cBOMcTBa*

Karo xonuyecTBeHa XapaKTepUCTHKA HAa OBJAJCHUTE OT YYCHHLUTE 3HAHUS M YMEHHS 3a
BelleCTBaTa M TEXHUTE CBOICTBA B 5. Kiac € mpueT koeguyuenmvm Ha ycnesaemocm SR
(Nasledov, 2012). Toii ce onpeaesst KaTo OPOAT HA TOYKUTE, TTOCTUTHATH OT BCHYKU YUEHHIIM 3a
JlaJieHa 3a7a4a, ce pa3feid Ha TOUYKUTE, KOUTO Te OMXa IOJIydHiIH, aKO ca PEeIIHiIH BIPHO 3a/adara
(ycneBaemocTTa ce mpencraBs B %). CoriaacHo usuckBanuara Ha MOH npu paszpaGoTBaHe Ha
JIOUN 3a y4eOHO ChIbpKaHHE, CTAaHAAPTUTE 32 YYeOHO ChIbpIKaHHE (C KOHWTO C€ OINpenelis
00111000pa3oBaTeIHUsI MUHUMYM I10 CTEIIEHU U eTamu) TpsA6Ba na Obaat moctmwxumu 3a 80% ot
YYCHUIIHTE.

EmnupuynuTe pe3yaTaTH 3a KoeQUIMeHTa Ha YCIIeBaeéMOCT ca IpeAcTaBeHu Ha ¢ur. 1.

JlanHuTE MOKa3Bar, 4e ycrneBaeMoCTTa Ha yueHuIuTe 3a 3af1auun 1, 7 u 8 e 70-80%, xoero e
ONMM3KO [0 W3UCKBAHMATA Ha y4yeOHUTE CTaHIAPTH. YUYEHHUUHUTE pa3iuvaBaT (QU3NIHUTE U
XUMHAYHUATE TIPOMEHH C BEMIECTBOTO 3axap, MO3HATO OT ©KeIHEBHETO. BHCOKO € paBHHUIIETO Ha
3HaHUATa HAa YYEHHLUTE 3a I0YBaTa KaTo CJIOKHA HEEAHOPOJHA CMeC OT BellecTBa M 3a
ITOCTOSIHHUTE W TPOMEHIINBU ChCTABHU YacTH Ha Bb3ayxa. JIoOpUTE MOCTHKEHUS HA YUCHUIUTE
BEPOSITHO ce€ IbJDKAT Ha (axTa, ye 3HAHMATA 3a MOYBaTa M BB3AyXa C€ Pa3BHBAT U oOOraTsBar
MTOCTETICHHO B 00YYEHUETO 110 ,,YOBEKHT U pupoaaTa™ ot 3. 1o 5. Kiac.
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@ur. 1. [lanau 32 Koe(HIUEHTA HA YCIEBAeMOCT Ha YUCHUIIUTE NP pPElIaBaHe Ha
3aJja4uTe OT TecTa

3a 3agmauu 3, 4, 9, 11, 12 ycneBaemoctra Ha yuenuuure ¢ 60-70%. Pezynrature nokassar,
4e YYCHHUIIUTE MOTAT [a pa3lidyaBaT BEIECTBA M CMECH; Pa3lO3HABAT CMECH IO IPH3HAIUTE
CBhCTOSIHUAE M €IHOPOJHOCT U JIaBaT MPUMEPH 32 CMECH, KOUTO C€ CpelaT B MPUPOJIaTa U CMECH,
MOJYYCHU OT YOBEKA. Y UCHHIIUTE MO3HABAT 3aMbPCHTEIIUTE HA Bb3AyXa, Bh3ICHCTBHETO UM BBPXY
OKOJIHATA CpeJia ¥ HEM3UeplIacMHTE M3TOYHHIM Ha eHeprus. CpaBHHTEIHO JOOpe YUCHHUIIUTE
XapakTepusupar (U3MUHUTE CBOWCTBA HAa BOJAATa W Ha BOTHHUTE pa3TBopH. 3amaunm 11 u 12 ca
TPCHUPOBBUHH, T.C. Ca CBBP3aHU C MpHUIaraHe Ha YCBOCHH 3HAHUS M YMCHUS B TO3HATH



MO3HABATEIIHA CUTYallH, KOETO 00yCIaBs NOOPHUTE MOCTIKEHHS HA YUYCHHUIUTE IIPH PEIIaBaHETO
Ha Te3U 3a/Ia4H.

VYueHunmre ce 3aTpygHABaT ITIPH CpaBHABaHE (M3WYHUTE CBOMCTBA Ha BEIICCTBATA,
HE3aBUCHMO, Y€ B YCJOBHETO Ha 3a/adya 2 ca JNaJeHd BEIIeCTBAa, MO3HATH HAa YYEHHUIUTE OT
exenHeBueTo. 3anauu 2, 5, 14, 15 umar ycneaemoct 50-60%. 300pbT Ha MOIXOSIIN METOIM 32
paszmersiHe Ha CMec OT BEIeCTBa B 3aBUCHMOCT OT BHJA Ha CMECTa € TPYAEH 3a YYCHHUIUTE, Thi
KaTo T€ HE ca YCBOWJM 3HAHUATA 3a CBUIHOCTTA Ha paszIMYHUTE METOAM 3a pa3feisiHe Ha
HEEeTHOPOJHU M €THOPOJHU CMECH. 3HAHHATA 3a €TAlUTe OT KPhroBpaTa Ha BOJATa B MPHUPOIATA
Y4EHHLUTE UMat olle OT 3. Ki1ac 1o €AHOMMEHHATa JUCLUIUIMHA U OU ClIeIBajO MO-TOJIIMa YacT
OT TAX J1a ce CHpaBAT Che 3a1a4a 14. Pesynrarute 3a 3agaya 15 nokassar, ye y4eHULIUTE U3MUTBAT
3aTpyAHEHMS IPU pa3iIuvyaBaHe Ha MOJIE3HU U BPEJHU ChbCTABHU YaCTH Ha MIPUPOIHUTE BOJIU.

Mexny 40-50% e ycneBaemocTTa 3a 3aaa4n 10, 16 u 17. CpaBHUTENHO HUCKUTE PE3yJITATH
3a 3agaya 10 moka3BaT, ye yuyeHHLUTE HE MO3HABAT CBOICTBaTa Ha ra30BETE KHCJIOPO., a3oT,
BBIJIEPOJICH TUOKCHJI, OTKBJETO MPOU3THYA U TPYAHOCTTA TPH MpeiaraHe Ha METOIH 32 OIUTHO
pasno3HaBaHe Ha Te3u razoBe. [Ipu 3agaya 16 ydeHHMUIUTE HE IO3HABAT BPB3KUTE MEXIY
CBOWCTBaTa Ha BEIIECTBATa, PA3MPOCTPAHEHUETO WM B TIPUPOJIATA, BB3IEHCTBUETO MM BBPXY
OKOJIHAaTa Cpeja, NPOMHUILICHOTO MM TIOJNyYaBaHEe M TAXHaTa ymnorpeba. YUeHHIMTE CperiaT
TPYAHOCTH TIPH XapaKTepU3UpaHe Ha TPOILECUTE M SIBICHHUATA, KOUTO MPOTHYAT B HEXKHUBATA U B
JKUBaTa IpUpoJa.

Huckara ycrieBaemocT Ha ydeHunurte 3a 3amadu 6, 13, 18, 19, 20 (20-40%) BeposiTHO ce
IBJDKA Ha (pakTa, ye Te3W 3aJaud M3UCKBAT MpUIaraHe OT YYCHHUIMTE Ha OBIAJACHH 3HAHUS U
YMCHUS B HOBU TIO3HABATEIIHH CUTYyallMu. Pe3ynraTure oT 3a7a4a 6 MOTBBbPIKIABAT TE3U OT 3aj1a4a
5, 4e yueHHWLIUTe HE MO3HaBaT METOJHUTE 3a pa3liesiiHe Ha CMEC OT BEUIecTBA. YUCHHUIUTE He
CBBP3BAT CBOMCTBATA Ha BEIIECTBATA C TEXHUS ChCTaB. ToBa € MPUYHHA YICHUIIUTE J1a HE CIIPaBAT
NpU CpaBHsABaHE CBOWCTBAaTa Ha JEeCTWIMpaHaTa BOAA M Ha BoJaTa OT MHHEPAIHH H3BOPHU.
Pesynrarute 3a 3amaunm 18, 19, 20 moka3sar, 4e 3HaHUATA U YMEHHATA HA YYCHUIUTE TI0 TpobiiemMa
3a Oma3BaHE Ha OKOJHATa cpela HE ca JOCTaThYHO OCMHCICHH M HE TMOpaXJaT EHHOCTHO
OTHOIIICHE KBbM OKOJIHATA Cpela, T.C. PABHHIIETO HA SKOJOTMYHATA KYJITypa Ha YYCHHUITUTE €
HE3a/I0BOJIMTEITHO.

3aki0ueHue

IIpencTaBeHuaT B mbpBaTa 4acT Ha paboraTra TecT ,BemecTBa M TEeXHHTE CBOMCTBA™ €
aHAIM3UpaH B JIBAa aclleKTa — d4pe3 eKCIIEpTHa OLCHKAa W Cliel W3NpoOBaHE Ha TecTa, 4pes3
cTatucTudecka oOpaboTka Ha EMIUPUYHHUTE JaHHHW. Pe3ynraruTe moka3BaT, ue KadyecTBara Ha
TeCTa OTroBapsAT Ha OMHCAHUTE B JIMTepaTypaTa OCHOBHU M3HCKBAHUS NP CHCTABSHE Ha TECT 3a
YCTaHOBSIBaHE TOCTH)KEHUATA Ha yUSHHIUTE. TeCThT MOXKe €PEKTHBHO Ja U3IBIHIBA POJIATA Ha
MHCTPYMEHT 32 JMArHOCTHKAa Ha IO3HABATEJIHUTE PE3YyJTaTH HA YUYCHULMTE NPU U3ydyaBaHE Ha
BEIleCTBAaTa U TEXHUTE CBOMCTBA B 5. Kjac.

JlaHHuTE OT NPOBEACHHUS [IE€AATOIYECKU EKCIIEPUMEHT JJaBaT OCHOBAHUE Ja C€ TBBPAM, 4e
PaBHHIIETO HAa 3HAHUATA M YMEHUATA Ha YUCHHIIUTE HE ChOTBETCTBA HA 3aJI0KEHUTE B ydeOHaTa
nporpamMa 3a 5. KJlac O4aKBaHH Pe3yJITaTH. Y CTAaHOBEHH ca MPOITyCKU B 3HAHMATA HA YUCHUIIUTE 32
ChCTaBa M CBOMCTBATa Ha JIOCTHITHU BEIIECTBA W CMECH, 32 METOJINTE 32 pa3JeNsiHe Ha CMECH, 3a
TAXHOTO PA3NpOCTpaHEeHHe M 3HaueHHe. Te3u MPOMyCKU ce ABIKAT Ha MPOIMYCKU B 3HAHUATA U
YMEHHATA, KOUTO YUCHHIINTE yCBOSBAT IO CHIIMS ydeOeH mpeaMeT B 3. 1 4. xirac. 3a ChXaJleHHne
Te3U MPOIYCKH HE CEe W3UYMCTBAT, a C€ HATPYNBAaT B TOAMHHUTE NpH H3ydyaBaHe Ha y4yeOHHUTE
MpeIMETH OT KyJNTypHO-oOpa3oBarenHara obiact ,,[IpupolHU HAyKd W €KOJIOTHS ¥ HaMUpaT
OTpa)KeHHE B PE3YNTATHTE OT MEXAYHAPOJHUTE U3MEPBAaHUs Ha KIFOUOBUTE KOMIETEHTHOCTHU I10
npupoaHd Hayku. OYeBHIHO ce Hajara mpomsiHa B oOpa3oBaTelHaTa IMOJUTHKA W TpakThka. Ha
NpEeeH TUIaH ce U3BeXkJa He0OXO0AUMOCTTa OT OCUTYpsIBaHE HAa YCJIOBHS 32 aKTUBHO BKJIIOUBAaHE



Ha YYCHHUKa B IIponcca Ha 06yquI/Ie, OT IIpOMsAHa Ha yqeGHaTa Cp€aa U Ha MACTOTO M poOJiATa Ha
YYUTEIIA U HA YYCHULIUTC B HEA.

Aemopvm u3kazea o6aazooapnocm na ¢ouo ,,Hayunu uzcnedeanusn xkom I1Y ,Ilaucui
Xunenoapcku“ 3a punancupane na nacmoaujomo uscneogane (0ozoeop @II117-XD-013).
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ELECTROCATALYTIC PROPERTIES OF RUTHENIUM
ELECTRODEPOSITED ON GLASSY CARBON AND GRAPHITE:
EFFECT OF THE DEPOSITION CONDITIONS
Yanna Lazarova, Totka Dodevska
Department of Organic chemistry and Inorganic chemistry, UFT, Plovdiv

Abstract

The article presents results of optimization of two electrochemical procedures for deposition of
ruthenium onto glassy carbon and spectroscopic graphite, in order to obtain effective
electrocatalysts for reduction of hydrogen peroxide. The effect of the time of electrodeposition has
been examined when the process was performed in potentiostatic regime (at a constant potential of
-0.4 V vs. Ag/AgCl, 3M KCI). Upon deposition of the metal phase under potentiodynamic
conditions (by means of cyclic voltammetry — 1 cycle from -0.5 to +0.5 V), the scan rate has been
optimized. The applicability of the modified electrodes for sensitive quantitative amperometric
detection of hydrogen peroxide has been demonstrated.

Keywords: electrocatalyst, ruthenium, electrodeposition, hydrogen peroxide reduction, sensor

Introduction

In the development of efficient electrode-catalysts, it is particularly important to obtain on
chemically inert and electrically conductive carrier metal deposits with high specific catalytic
activity in the target reaction. In this connection, dispersing the catalytically active phase onto
surface of solid carbonaceous carriers not only repeatedly lowers the price of the produced
catalysts but also significantly increases their activity. It should be noted that the catalytic
properties of the metal deposits depend on the particles size and shape, and morphology of the
metal phase onto the carrier surface. These parameters are determined both by the nature, physical
characteristics and pre-treatment of the carrier, as well as by the procedure for deposition. Recent
studies proved the electrodeposition as an attractive method for modifying various electrode
materials. The great advantage of the electrochemical techniques is the possibility of strict and
accurate control allowing high reproducibility of the modification procedure. The required
equipment is standard for any electrochemical laboratory and offers a wide range of possibilities
electrodeposition to be performed in potentiostatic or potentiodynamic conditions as well as by
applying pulse techniques.

Based on the above, the present study deals with the optimization of electrochemical
procedures for obtaining a stable ruthenium (Ru) deposits onto carbonaceous matrices (glassy
carbon and graphite). In order to obtain Ru-modified electrodes with high catalytic activity in the
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reduction of H»>O,, two techniques for electrochemical modification are applied and optimized.
The effect of the time of exposition of the carrier in the electrolyte solution has been examined
when the deposition was performed in potentiostatic regime (via electrolysis) and the scan rate has
been optimized upon deposition of the metal phase in potentiodynamic conditions (by means of
cyclic voltammetry). With aim to develop a non-enzymatic sensor for sensitive quantitative
determination of H,O, (Chen et al., 2012; Chen et al., 2014; Galvin et al., 2017), the catalytic
activity of the so-obtained modified electrodes in the reduction of H»>O, at potentials around and
below 0 V (vs. Ag/AgCl, 3M KCl) was investigated.

Materials and Methods

Materials. Two types carbonaceous carriers ware used as working electrodes: 1/ disc from
glassy carbon (GC) with diameter of the working surface 3 mm and visible surface area of ca. 7.07
mm? (Metrohm) and 2/ disc from spectroscopic graphite (Gr) with diameter of the working surface
5.6 mm and visible surface area of ca. 25 mm? (RWO, Ringsdorf, Germany).

RuCl;.nH,O, HCI, H>0; (30% (v/v) aqueous solution), Na,HPO4.12H,0, NaH,PO4.2H,O were
purchased from Fluka. 0.1 M phosphate buffer solution (PBS) (pH 7.0) was made of sodium
phosphates (monobasic and dibasic) dissolved in double distilled water.

Apparatus _and measurements. The electrochemical measurements were performed using
computer controlled electrochemical workstation EmStat2 (PalmSens BV, The Nederland), equipped
with licensed software PSTrace 2.5.2., in a conventional thermostated three-electrode cell (constant
temperature of 25 °C), including working electrode, an Ag/AgCl (3 M KCI) reference electrode,
and a platinum auxiliary electrode. To remove oxygen, the background solution was purged with
pure argon.

Electrochemical deposition of ruthenium. Before modification, the GC electrode surface was
carefully polished with 0.3 and 0.5 pm alumina slurry on a polishing cloth (LECO, USA); the
graphite electrode was carefully polished to mirror-like finish with emery paper with decreasing
particle size (P800, P1200 and P2000). After polishing, the electrodes were sonicated in double
distilled water for 3 min and allowed to dry at room temperature for few minutes. In order to
establish the optimal procedure for electrodeposition of Ru, the metal particles were grown onto
the glassy carbon electrode surface by electroreduction of Ru** ion from electrolyte containing 2%
RuCls, dissolved in 0.1 M HCI, using following electrochemical techniques (in brackets the
corresponding type modified electrode is presented):

1/ electrodeposition under potentiodynamic conditions (by means of cyclic voltammetry, CV): one
cycle in the potential range from -0.5 V to +0.5 V at scan rate of: 0.1 V s (Ru/GC1), 0.05 V s!
(Ru/GC2), 0.01 V s (Ru/GC3), 0.005 V s! (Ru/GC4) and 0.003 V s! (Rw/GC5);

2/ electrodeposition at constant potential (-0.4 V) with duration: 10 s (Ru/GC6), 60 s (Ru/GC7),
180 s (Ru/GC8) and 600 s (Ru/GC9).

Results and Discussion

In order to obtain a prior information about the catalytic activity in electroreduction of
hydrogen peroxide, for all types of modified glassy carbon electrodes from the first series
(obtained by means of CV) an amperometric response was recorded in presence of 1.0 mM H,O,
at a constant potential of 0 V in 0.1 M PBS (pH 7.0). The highest reduction current was registered
when a modified electrode type Ru/GC4 was used as a working electrode. Comparison of the
results of this study showed that increasing the scan rate above 0.005 V s at electrodepositing
process, modified electrodes with lower activity in the target reaction are obtained. At the same
time, decreasing the scan rate below 0.005 V s! does not lead to more effective metal deposition
onto the glassy carbon surface. Experimental data suggest that the difference in the catalytic
activity of Ru/GC4 and Ru/GCS5 type electrodes is within the statistical error.

The stability of ruthenium deposits was tested in the same background electrolyte with
continuous cycling of each of the modified electrodes (50 cycles in the range of -1.0 V to +1.0 V
at 0.1 V s). Loss of metal phase was established at electrodes type Ru/GC1 and type Ru/GC2
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(modified at high scan rates) and a partial one at electrode type Ru/GC3. This result confirms that
the optimal scan rate for ruthenium deposition (by means of CV in the potential range from -0.5 V
to +0.5 V) is 0.005 V s, Cyclic voltammogram of the so-modified electrode (Ru/GC4), registered
in the potential range from -1.0 V to +0.6 V, confirmed the presence of ruthenium deposits onto
the surface of glassy carbon carrier. A pair of well-defined redox peaks was observed — the anode
(Ep?) and cathode (E,°) peaks are localized at +0.085 V and +0.035 V, respectively and correspond
to redox conversion Ru(II)O/Ru(II)O. The ratio 1,%/1,° = 1.04 and the potential difference AE, =
50 mV indicate a fast reversible redox process.

Analogous studies were carried out with the other four electrodes from the second series
(modified under potentiostatic conditions, varying the exposure time of the glassy carbon matrix in
the electrolyte solution). It was found that the metal phase deposited onto the surface of the
electrodes type Ru/GC6, Ru/GC7 and Ru/GCS8 is unstable, therefore further studies were
performed using only modified electrode type Ru/GC9.

Based on the aforementioned results, graphite electrodes have been modified using procedures
established as an optimal for electrodeposition of Ru: one cycle in the potential range from -0.5 V
to +0.5 V at scan rate of 0.005 V s! (denoted in the text as modified electrode type Ru/Gr4) and
600 s at constant potential of -0.4 V (denoted as type Ru/Gr9).

The concentration dependence of the amperometric response of the modified electrodes type
Ru/GC4, Ru/Gr4, Ru/GC9 and Ru/Gr9 was investigated by means of constant potential
amperometry in 0.1 M PBS (pH 7.0). Figure 1a presents the authentic record of the amperometric
response of modified electrode type Ru/Gr4 upon addition portions of 0.1 mM and 0.5 mM H,0,
in PBS at an applied potential of -0.05 V. The current-time (I-t) plot is typical — upon successive
injection of H>O, the modified electrode showed increasing reduction currents (staircase current
response), corresponding to the electrochemical convertion of the analyte. From the enlarged
initial section of the same plot it can also be seen that the electrode responds rapidly to the changes
of H,O, concentration, producing stable signal within 10 s. The background subtracted steady-
state signal (Is-Io) of the modified electrode, registered in this study, is presented in Fig. 1b. The
linear response was proportional to the H,O, concentration up to 8.0 mM (correlation coefficient
of 0.99¢) with a sensitivity of 380 pA mM' cm (determined from the slope of the linear portion
of the calibration graph).

a RuGrd b
01 800+ .
E=-0,05V
-200- 600 .
—_ <
< | 2
2 -400 _ S 400]
-600{ ~ &
200+
-800- a0 B0 40 450 50
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Figure 1. (a) Authentic record of the amperometric response of modified electrode type Ru/Gr4
upon additions of 0.1 mM and 0.5 mM H>O; in 0.1 M PBS (pH 7.0), applied potential of -0.05 V,
temperature 25 °C; (b) Dependence of the electrode response on the H>O: concentration.

The effect of the applied potential on the operational parameters, in terms of electrode
sensitivity and linear dynamic range, of the four types modified electrodes was also examined
(Table 1). The electrode response was found to increase linearly with the hydrogen peroxide
concentration at the applied potentials of 0 V, -0.05 V and -0.1 V, with sensitivity depending on
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both the applied potential and the type of modified electrode. From the data presented in Table 1 it
is evident that for all types modified electrodes the sensitivity decreases as the polarization
potential become more negative. A pronounced dependence was observed for glassy carbon
electrodes modified with Ru (types Ru/GC4 and Ru/GC9) — the electrode sensitivity at potential of
0 V was found to be 1.6 times as high as the sensitivity registered at -0.1 V.

The experimental results show that with both techniques for electrodeposition of ruthenium, a
highly active catalyst in the target reaction was obtained using as a carrier graphite electrode.
Concerning the operational parameters examined at an applied constant potential of 0 V, the
graphite modified with Ru exhibited 1.2 times higher activity than glassy carbon modified using
the same electrodeposition method.

As a general rule, on the same carbonaceous carrier (graphite or glassy carbon), the
electrodeposition of ruthenium by means of cyclic voltammetry (CV) results in a catalytically
active phase, exhibiting 20% higher sensitivity as compared to the electrode, modified using
potentiostatic deposition process. In addition, at the same applied potential, the electrodes
modified by CV, are distinguished by a longer linear dynamic range of the calibration graph.

Table 1. Operational parameters of modified with ruthenium electrodes, supporting electrolyte
PBS (pH 7.0), temperature 25 °C, reference electrode Ag/AgCl (3 M KCI).

Modified E, Sensitivity, Linearity,
electrode type Vv A mM - em? mM
-0.1 200 (7°=0.985) 9.1
Ru/GC4 0 324 (12=0.98,) 8.0
0.1 342 (17=0.99) 71
Ru/Gr4 -0.05 380 (12=0.99) 8.0
0 396 (12=0.99) 7.5
0.1 167 (7=0.98)) 8.8
Rw/GEY 0 262 (12=0.985) 6.0
-0.05 224 (7=0.99) 54
Ru/Gro 0 317 (2=0.99,) 7.0

Conclusion

Efficient catalysts for electroreduction of hydrogen peroxide at low applied potentials (around
and below 0 V vs. Ag/AgCl) have been obtained by modifying carbonaceous matrices (graphite
and glassy carbon) with ruthenium using two different electrodeposition techniques. We found that
the deposition process of the metal phase has strong effect on the electrocatalytic activity of the
modified electrode in the target reaction. The graphite modified with Ru by means of CV (one
cycle in the potential range from -0.5 V to +0.5 V at scan rate of 0.005 V s™') have had an optimal
electrode sensitivity of 396 A mM' cm? up to 7.5 mM H,O; at an applied potential of 0 V.
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Abstract

We present models for theoretical calculation of three physicochemical properties with high
importance in drug discovery process. Several group contribution models were developed for
prediction of octanol-water partition coefficient (logP), heat of formation (Hf), and molar refractivity
(MR). We have used a prototype version of an in-house developed software GCM (Group
Contribution Module) which is a part of Ambit software platform.

Each target property was theoretically calculated as a sum of individual increments assigned to
specific fragments present in the molecule. Zero-order atomic additive schemes and first order bond-
based schemes were studied where the atom class definitions were improved varying local atomic
descriptors such as: atom type, H-atoms, hybridization, etc. Additionally some global topological
descriptors were used as correction factors. Group contribution values were calculated by means of
linear regression analysis applied for the training data sets with experimental values consisting of
13097 (logP), 165 (MR) and 464 (Hf) organic compounds respectively. All structures were
topologically represented by SMILES linear notation. Different combinations of the chosen
descriptors were studied. The models were tested and statistically validated. Models’ test results are
presented and discussed.

Key words: group contribution method, additive scheme, atom/bond additive scheme, QSPR,
octanol/water partition coefficient, logP, molar refractivity, heat of formation
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Introduction

One of the main challenges of chemoinformatics is to create models allowing the prediction of
particular chemical properties for a broad and diverse set of chemical compounds. Efficient tools
for handling the latter challenge are so called additive modeling methods also known as group
contribution methods (Benson, 1969; Kolska, 2012). The target property value is obtained additively
by summing the contributions of each fragment, which can be expressed by the following equation:

P:Z n Frag(i) I Frag(i) ( 1 )

where Irrag() is the increment (contribution) of fragment Frag(i); nrragq) is the number of occurrences
of Frag(i) within particular compound. Typically group contribution estimation from eq. (1) models
efficiently properties that depend on intra-molecular interactions in short distances where the
distance is taken into account by the size of fragments {Frag(i)}. This approach could be extended
by correction factors taking into account intra-molecular interactions of larger distances by means
of specific structural features such as intra-molecular hydrogen bonds, atom pairs, global molecular
descriptors etc. In this case eq. (1) must be rewritten as follows:

P:Z nFrag(i)IFrag(i) + z nCor(j)ICOr(j) (2)
i i

where Ccor(j) is the increment of correction factor of type Cor(j); neor() is the number of occurrences
of Cor(j) within particular compound.

On the base of equation (2) we have developed an in-house software system, GCM, for property
prediction described in next section as well as we further describe the results from test cases for
modeling of three important physicochemical properties.

Model creation and used software

GCM (Group Contribution Module) is developed in our group and is based on CDK library
(Steinbeck, 2003). The software module is integrated within open source chemoinformatics platform
Ambit (Jeliazkova, 2011). The main functionalities of GCM provide an efficient environment for
prediction of molecular properties using additive scheme methods of zero or higher orders. The first
prototype of GCM software supports for input several standard molecular formats (SMILES, InChl,
MOL files), usage of local and global descriptors, filters for removing linear and co-liner descriptors.
The module calculates increment values for the additive scheme by means of linear regression
analysis applied for a given training data set. GCM also supports correction factors and external
molecular descriptors in order to take into account additional specific interactions in the molecule:
hydrogen bonds, long ranged atom-atom interactions etc. The architecture of the GCM module is
represented in figure 1.

Input

Chem object representation Linear regression analysis
(GCM config, chem data) 5 Connection table: — C10.02,C2 0.21,C3 0.18
Oc1cccec10C, LogPexp = 1.32 ’ Y . ’
CC=10C(CIC=0)C=10, LogPexp = 0.95 1-2,2-3, 24, ... nCbH 0.014, CIC2 0.46, nCconj-0.19, ...
External descriptors Properties/groups/fragments Model statistical validation
calculation >

C1,C2,C3, ... Cross validation, LOO, Y-scrambling, ...

PaDEL, Dragon, Weka, Ambit .
nCbH, CIC2, nCconj, ...

Figure 1. GCM architecture and chemoinformatics flow chart for group contribution based QSPR.
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Use Cases for Group Contribution Modeling

Three important physicochemical properties were considered to evaluate the performance of GCM
software: 1) n-octanol/water partition coefficient (logP); 2) Heat of formation (Hf); 3) Molar
refractivity (MR). Group contribution models were created for each target property.

Both atomic and bond based additive schemes were studied. The atoms were described by different
combinations of the following local descriptors: atom type (A), atom hybridization (Hyb), atom
valence (Val), number of heavy (non-hydrogen) neighbors (HeN), number of hydrogen atoms (H),
formal charge (FC). Example atom groups coding is shown in figure 2. The increments for the
fragments of different types were calculated by means of linear regression analysis applied for a
given set of compounds. Additionally, set of 1378 global 0D-2D descriptors were tested as
correction factors and their influence was evaluated. The external descriptors were calculated using
Dragon 7 software (Kode srl, 2017). For the calculated descriptors, variable selection procedure was
performed using genetic algorithm based and principal component analyses methods implemented
in Weka software (Frank, 2016).

0<0,2,1> 0<1,3,1>

Figure 2. Coding of different atomic groups for the structure of furaneol by means of local atomic
descriptor configuration: A<H,Hyb,HeN>.

Results and discussion

The obtained statistical results for the six best models are summarized in Table 1. Model validations
were performed by means of leave-one-out (LOO) cross validation, Y-scrambling procedure with
1000 iterations and tests with the training data sets.

For building atom based molar refractivity model (MR.) we found 15 different atomic classes
(groups) defined by the local descriptor configuration A<H,HeN,Hyb,FC,Val>. Atomic types for
the bond-based model (MRy,) were configured without any information for the atom neighbors. The
atom based model for Heat of formation (Hf,) was built using 9 atomic classes described with the
local atom properties A<H,Hyb,Val> and 5 additional descriptors nDB, H%, nCsp, nR07, D/Dtr03.
The bond-based Hf, model was built with 23 descriptors (atoms within bond groups were described
with configuration, A<H>, and chosen external descriptors nDB, nR07, H%, nCsp). The bond based
model exhibits slightly better statistical results compared to the atom based model Hf,.

The logP model is build with 43 descriptors from which 9 external descriptors and atomic groups
defined as A<H> configuration. The obtained results have poor accuracy even for the best atom
based model. Applying higher order atom scheme for logP gave much better statistical result. The
number of used descriptors almost doubled (94). Atom types were described in the form A<H,FC>
and no additional external descriptors were used. Detailed information about the group contributions
(increments) for the six models represented in table 1 can be found in Zenodo repository:
https://doi.org/10.5281/zenodo.1066277.



Tablel. Statistical characteristics of the created models.

Model Training YS1000 LOO
Na | R* | RMSE | MAE R? Rc? Q? | RMSE | MAE
MR. 15 | 0.991 0.618 0.235 0.085 0.989 | 0.989 | 0.989 | 0.698 0.262
MR» 7 0.955 1.41 1.03 -0.81 0.973 | 0.959 | 0.953 1.451 1.067
Hf. 14 | 0.931 | 52.229 | 28.541 0.026 0.895 | 0.895 | 0.893 64.56 | 32.959
Hfy 23 | 0.928 53.56 33.163 0.047 0.913 | 0912 | 0913 | 58.871 | 35.598
LogP. 43 | 0.693 1.081 0.788 0.001 0.691 | 0.669 | 0.691 1.086 0.791
LogP» 94 | 0.847 0.763 0.560 -0.08 0.845 | 0.842 | 0.844 | 0.770 0.565

Visual comparison of the experimental vs. predicted property values for atom (A) and bond-based
(B) group contribution models for MR, Hf and logP are given respectively in figures 3, 4 and 5.
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Figure 3. Experimental vs. predicted values for MR applying (A) atom group contribution scheme
with local atom descriptors A< H,HeN,Hyb,FC,Val> and (B) bond-based group scheme.
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Figure 4. Experimental vs. predicted values for Hf applying (A) atom group contribution scheme
with local descriptors A<H,Hyb,Val> and (B) bond-based group contribution scheme.
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logP-Predicted
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A) logP-Experimental | B)

Figure S. Experimental vs. predicted values for logP applying (A) atom group contribution
scheme with local atom descriptors A<H> and (B) bond-base scheme with descriptors A<H,FC>.

Error values distributions for the models (MR, Hf and logP) are shown in figures 6, 7 and 8
respectively. For the MR model, the usage of the bond-based scheme with local atom descriptors
not including neighbors’ atom information leads to worse predictions (the latter seen in figure 6).
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Figure 6. Distribution of the error values for MR atom group contribution model and bond-based
group contribution model.
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Figure 7. Distribution of the error values for Hf atom group contribution model and bond-based
group contribution model.
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Figure 8. Distribution of the error values for logP atom-based group contribution model and bond-
based group contribution method.

The prediction errors for logP atom-based model are in the range -3.9 to +3.9 (except 77 the
molecules with even larger errors). Using bond-based group contribution model, the error range
shortened to (-2.5, +2.6) where only 37 chemical objects exhibited errors outside this range.

Figure 9 shows application of the atomic group contribution model for predicting of molar
refractivity for the molecule of guaiacol where the following equation is applied for the final MR
calculation (see guaiacol fragmentation in figure 9):

MRutomic (guaiacol) = Ic<032,04>*Nc<o3204> + le<12204*Ne<i22040 + les13045*Ness 1304 +
To<1,13,02>™No<1,1302> T lo<02302*No<023,02> = lc<032042 + Ic<ip204-%4 + Ic<sizosa-®1+
To<1.13025*1 + Io<023.02-*1= 34.58 sm*/mol

Out of 15 local atom groups, only 5 are found in the molecule of guaiacol (3-Methoxyphenol). The
predicted property is very close the value theoretically predicted by ACDLabs software
(http://www.chemspider.com/Chemical-Structure.8657.html).

0<1,13,0,2> Group (x) Increment (Ix) Occurrence (Nx)
C<1,2,2,0,4> OH
C<0,3,2,0,4> 3.33 2
C<1.22,04> €<0.3.2.0.4> C<1,2,2,0,4> 4.49 4
o220 C<°'g*°"‘>c<a,1,s,o,4> C<3.1,3.0.4> 5.73 1
C12204 0c02302> 0<1,1,3,0,2> 2.53 1
0<0,2,3,0,2> 1.70 1

Figure 9. Application of atomic additive scheme for prediction of molar refractivity of guaiacol.

Figure 10 shows bond-based fragmentation for the molecule of guaiacol, which contains 3 out of 7
model groups. Theoretical calculation of molar refractivity this case is as follows:
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MRpond (guaiacol) =Ic.0*Nc.o + Ic=c*Nc=c + Ic.c*Ne.c = [c.0*3 + Ie=c*3 + Ic.c*3 = 50.37 sm>/mol

Group (x) Increment (Ix) Occurrence (Nx)
C-0 4.46 3
c=C 6.87 3
C-C 5.46 3

Figure 10. Application of bond-based scheme for prediction of molar refractivity of guaiacol.

Conclusions

The obtained results show that GCM software module could be successfully used for theoretical
prediction of physicochemical properties of organic compounds using group contribution approach.
Created models for molar refractivity (MR), heat of formation (Hf) and partition coefficient (logP)
contain diverse chemical groups and cover a large part of the chemical space. These models can be
used for various chemoinformatics tasks where GCM models can be applied on a wide and diverse
range of organic compounds.
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Abstract

In this work are presented experimental data from the study of the dispersion composition of
model emulsions containing biopolymer synthesized from halophilic microorganisms of the strain
Chromohalbactre canandesys isolated from the Bulgarian salt niches (the Atanasovsko lake). The
optimum temperature of the synthesis of the biopolymer is 30° C and pH 7.3 at a concentration of
15% NaCl. A model oil/water emulsion contains sunflower oil and biopolymer of various
concentrations. The stability of the emulsions is determined by conventional methods
(centrifugation and spectrophotometry). Dispersion characteristics of the emulsion (size
distribution and average size) were examined by the instrument for measurement the size of
particles contained within a sample.

Keywords: biopolymer, Chromohalbactre canandesys, emulsion, particle size distribution.

Introduction

There is a number of microorganisms synthesize polysaccharides which are wide applied
as emulsifiers, stabilizers, foaming agent, thickeners, linking and gelling agent in cosmetics,
medicine and other fields (1). A research group comprising scientists at IMB-BAS, Sofia, have
focused their attention on finding new and biotechnologically unused saline niches as a source of
isolating and studying microorganisms (halophilic bacterial strains) that are interesting from a
biotechnological perspective in terms of synthesis of biopolymers as for physicochemical
properties and functional characteristics. One of the most prospective applications of biopolymers
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is their use as stabilizers and foaming agents for cosmetic and food industries. Their full water
solubility is prominent feature of their surface active properties. Surfactants are adsorbed at the
interface between the dispersed and continuous phase to stabilize the dispersed particles by means
of their functional groups, spatial interactions, hydrophobic and hydrogen bonds. In this work we
present experimental data from the study of the stability and the particle size distribution of model
emulsions containing a new biopolymer (EPS) synthesized from halophilic microorganisms of the
strain Chromohalobacter canadensys  strain isolated from the Bulgarian salt niches (the
Atanasovsko lake) and some polysaccharides, which have an effect of a synergism.

Materials and methods

Diversity and biosynthetic ability for exopolysaccharide production of heterotrophic
moderately halophilic and halotolerant bacteria isolated from the Bulgarian salt niches (the
Atanasovsko lake) were investigated. The Chromohalbactre canandesys strain was observed as a
perspective biopolymer producer. The optimal pH was 7.3 and the optimal concentration of NaCl
was 15 %. The biosynthesis and emulsifying capacity of EPS was evaluated following the methods
described in our works (2. 3). The sunflower oil used was a commercially available product. For
the emulsion preparation biopolymers were dissolved using a magnetic stirrer at a temperature of
45-50 9 C. The IKA ULTRA — TURAX T1 disperser at 50 s'. Emulsion stability was evaluated by
centrifugation at 3000 x g for 10 min as describe in (3).

The particle size distribution of the emulsion and the average size of particles are based
on method of Dynamic Light Scattering. The Dynamic Light Scattering (DLS) measures Brownian
motion and relates this to the size of the particles. It does it by illuminating the particles with a
laser and analyzing the intensity fluctuations in the scattered light by Zetasizer Nano particle
characterization system of Malvern.

The samples tested diluted with distilled water to concentrations of samples 1,2,3,5 and 6
are 1: 200 and samples 4, 7 are 1:300 respectively. This is due to the fact that at higher
concentrations it becomes cloudy and unsuitable for research.

Results and discussions

Maintaining an emulsion requires an emulsifying agent which lowers the surface tension
of the droplets and forms a barrier to help prevent coalescence of the droplets. EPS has shown to
be an excellent emulsifying agent.

The synergistic effect of the synthesized microbial polysaccharide in relation to the
emulsion stabilizing properties was studied in mixtures with xanthan gum, guar gum, cellulose
gum. Tabl.1 presents polysaccharides concentration (w/v) of % of water medium and results of the
emulsifying stability of the model emulsion systems at centrifugation and the average size of
particles in emulsions. In all experiments the percentage of the separated oil was zero.

Tab.1 Average size of particles for all emulsions

No Concentration of biopolymers Stability at centrifugation Average size, d
(in %) to the water medium (% non-destroyed (nm)
emulsion)

1 0,5 % EPS 70 5295

2 0,5 % EPS +0,5 % guar gum 100 326

3 0,5 % EPS +0,5 % cellulose gum 94 491

4 0,5 % EPS +0,5 % xanthan gum 76 Peak 1-5821,
Peak 2- 360

5 2 % EPS + 0,5 % guar gum 100 610

6 2 % EPS + 0,5 % cellulose gum 100 879

7 2 % EPS + 0,5 % xanthan gum 80 4717 (three very
close peaks)
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In the figures below are shown graphs of the distribution of the partial size in

emulsions for all samples.
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The studied dispersion characteristic shows the particle size distribution and average size
in the samples which is correlated with stability on the emulsion systems. From the results
presented in Table 1 and the graphs in Fig. 1, we can see that the best dispersion characteristic is
the emulsion, obtained with EPS + guar gum (experiments 2 and 5) and EPS + cellulose gum
(experiments 3 and 6). These emulsion systems are with smaller size of oil droplets and
homogeneous in size distribution (they have only one peak). The emulsions obtained with EPS +
xanthan gum (experiments 4 and 7) have the largest size of oil droplets and have two peaks.
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Figl. Graphs of the distribution of the partial size in the emulsions
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Conclusion

Best synergistic effect to stabilize and increase dispersion of emulsion systems is
achieved with hydrocolloids guar gum and cellulose gum.
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IINKHOMETDSHP 3A ONTIPEAEJIAHE INIBTHOCTTA HA TBbPAU
TEJIA
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YHHUBepCUTET 110 XPAHUTEJHM TeXHOoJa0ruu, [liosaus

PYCNOMETER FOR MEASURING THE DENSITY OF HARD BODIES

Dimo Hristozov, Ivanka Vlaeva, Veselin Vladev
University of Food Technologies, Plovdiv, Bulgaria

Abstract

The classical pycnometers for measuring the density of hard bodies are made from glass, with
difficulty manipulations at measuring and breakability of glass vessels. The proposed work
describes a plastic pycnometer with high hardness, simple construction and manipulations, and
enough accuracy of experimental results.

Key words: methods and devices for measuring the density of hard bodies, picnometers.

BbBenenue
du3nyHaTa BEIWYMHA IUTBTHOCT P HA €IHO TAJIO XapaKTepu3Upa BEIIECTBOTO, OT KOETO €
HapaBEeHO TOBA TSUIO U ce AepUHUpaA ¢ OTHOLUICHUETO

pP=— ()

m
V
KBIETO M € MacaTa Ha H3CIeIBAaHOTO TsUI0,V-HeroBusT obem. Taka B cuctemara Sl p e ¢
pasmepHocT g/cm® mim kg/m?®. [LIbTHOCTTA € BakeH MOKA3aTelNl 3a OKAYECTBABAHE HA NPOLYKTH U
oopmstae Ha TsxHarta neHa. Ot ¢opmyna (1) sicHO ce BIKAa, Ye ITBTHOCTTA CE OINPEAEIs CIeq
KaTo ca M3MEpPEeHH Macara m (C Be3Ha) W 00eMbT V Ha TSIIOTO. AKO OT TOBAa TAJIO € M3paboTeH
oOpaser, KOWTO Aa € ¢ mpaBuiIHa Gopma, 3a KoATO uMa GopMyia 3a roleMuHaTa Ha obeMa, ToraBa
MOraT Jia ce U3MepsAT JIMHEHHHUTE pa3Mepu Ha oOpasela, KOUTO Biu3ar B Tasu Qopmyna 3a V. A
KOTaTo TAJOTO € C HelpaBUIIHA (hopMa, 3a ONpeieNiTHe Ha p ce MIpUiIara MMKHOMETPUYHUS METO-
Hali-TOYHHS METOJ 32 IDTBTHOCT Ha TBBPJIO TSJIO.

DU3NYHH OCHOBY HA MHKHOMETPUYHHUSI METO

BaxHa ocoOCHOCT Ha MMKHOMETPUYHUS METOJ] 3a ONpPEACIsIHEe Ha p €, 4e KakTo m, Taka u V ce
HU3MEpBAT C BE3HA, KaTO C¢ M3IO0JI3Ba CTAHIAPTHA TEYHOCT- ACCTHUIIMPAHA BOJA, HA KOSATO CE 3HAE
IUTBTHOCTTA Po NIPH TEMITEpaTypara Ha excrieprumenTa. Hanpumep npu 18°C B Tabiuiu Hamupame,
ge pp =0,9986 g/cm’ (moutn 1 g/cm?). OTHOmERMETO d=p/py C& HApHYA OTHOCHTENHA IUTTHOCT HA
TANOTO (CHpsIMO BoJaTa) M € Oe3pasMepHa BENMUYMHA. A p ce Hapmda aOCONIIOTHA IUTBTHOCT Ha
TSIOTO.
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Knacuyeckusar nukaHomerbp Ha ['eii-Jlfocak ce M3roTBs KaTo Majka CTBhKJIEHa KOJIOMYKa ChC
n(poBaHa CTHKIICHA 3allylIajKa, KOSTO MMa TECEH BEPTHKAICH KaHal C OeJler-4epTHYka B
TOpHUSI Kpa#, 10 KOWTO ce HanuBa BojaTa. 3a ONpeieisHe Ha p ce u3nonsBa (opmynara
(MBeporoBoii 1 1p., 1962; [Tarues u np., 2014)

m
p=———p, )
m+m, —m,

B (2) m e macara Ha TBBPIOTO TS0, Mj-MacaTa Ha MHKHOMETHPA, U3IBIHEH C JICCTUIMPaHa BOJa
J0 Oernera Ha 3amymIajgKara, mp-MacaTra Ha MHKHOMETHPA ¢ TBBPAOTO TSUIO M BOJATa- IMaK 0 TO3U
6ener. Ilpum BkapBaHe Ha 3amyllagkaTa B TECHHA KaHal C€ OCBIIECTBSIBA 3aTBapsHE Ha
MMUKHOMETHpa Oe3 BB3IYIIHN MeXypdeTa B Hero. [Ipenu TerneHe ¢ Be3HATa MMKHOMETHPBT OTBBH
CTapaTellHO ce MOoJCyNIaBa ¢ (GHIThPHA XapTHs.

@opmyna (2) maBa Taka HapedeHaTa HEIOIPaBEeHa IUTBTHOCT- B IMOJNydYeHaTa p HE CE€ OTYHTa
3ary0arta Ha TEIJo BbB Bb3JyXa IO 3akoHa Ha Apxumeln. B (IBepoHoBoii u ap., 1962; [TanueB u
ap., 2014) mma u mo-touHa ¢Qopmyna, KosATo ordmra ToBa obOcrosrenctBo. Ot (2) 3a
OTHOCHTEITHATa TpelIka Ap/p ce moaydaBa

p  m  m+m-—m,

KBICTO Am e a0CoNOTHATa Tpellka Ha eJIeKTPOHHATa Be3Ha (IOJIOBHHATA OT HaW-MaiKoTO
JieJIeHNe TI0 CKaJlaTa), 1a/IeHa B 1acropTa Ha Be3Hara.

B (MBepoHnoBo# u 1p., 1962) e HanpaBeH KpUTHYECH aHAJIM3 Ha MUKHOMEeThbpa Ha ['eil-Jlrocak u e
0TOeNsA3aHO, Y€ Bh3MOKHOCTTA 33 M3MAPEHUE Ha JECTHIMPAHATa BOJA OT OTBOPEHHUS OTrope Kpait
OT KaHaJIa Ha 3amyIlaikara, ¢ HeJIOCTaThK Ha TO3M MUKHOMETHP. OCBEH TOBA, C THHKH U3PE3KH OT
¢unTbpHa XapTHs ce MPaBAT HEJICKW MaHMITYJalud 32 JOBEXIaHe Ha Bojara Mo Oeiera Ha
3amymankata. YylumBOCTTa Ha CTBKJIIOTO CBHINO MOXE Aa OBIe NMPHETO KaTo HeIOCTaThK, HO
MOJIOKUTETHOTO KauecTBO Ha CTHKIIOTO € HeropaTa ciiaba XMMHYECKa aKTUBHOCT KbM TEYHOCTH.
Ho nHec Beue MMa IMOJMMEpPHHM MAaTEpUalM, KOMTO Ca C IMO-TO0OpM KadecTBa OT CTHKIOTO:
HEYYIUIMBH, MO-JIEKH, CHIIO MPO3PAaYyHH i HCAKTHBHU KbM TCUHOCTH.

InacTMacoB NUKHOMETBHP

Hue cp3nagoxme NTUKHOMETBD OT JIeK, MPO3paueH, MIACTMACOB MaTepHal ¢ TIIBTHOCT MO-MajKa OT
Ta3u Ha Bojata. Chcrou ce oT muituHApuydeH cbl K (mmme) u kanayka L (dur.1a,0).

B ropuus kpaii Ha K e HauepraHa BbHIIHATa pe3ba, a B L-BpTpemnara pe3bda. B L uma
[WIMHAPHYIHA KyXUHA [, KOATO € U3ITBJIHEHA ChC CIIEIMAITHO eTACTHYHO YIUTbTHEHHUE.

BmecTto cbe 3amymanka, KakTo B IMKHOMeTbpa Ha ['eii-Jltocak, B IUIaCTMAcOBUS IMKHOMETBD
3aTBapsHETO 0e3 BB3IYIIHN MeXypUeTa CTaBa upe3 3aBHBaHe Ha L mo pHImIHATa pe3ba Ha K. IIpn
TOBa 3aBHBaHE YIUITbTHEHHETO / JIEKO HAaBIM3a B TOpHATa 4acT- ycraTa Ha K M M3TiackBa HaBbH
M3IUIAaBAJIA MEXypUeTa Bh3IyX C BOJA.

[Ipe3 mpo3payHuTe CTEHH HAa MUKHOMETbpAa BU3YAJIHO C€ CeIu Jalu B HambiHeHus K nma orme
MexypdeTa. AKO TaKMBa MMa, Clie]l HEe3HAUUTEIHO JIOJIMBaHE Ha BOJA ITMKHOMETHPHT OTHOBO Ce
3arBaps. Popmynu (2) u (3) ca B cuja U 3a IIIACTMACOBHSI TUKHOMETHP. KaTo IUIMHAPUYCH Ch]
MOXeE J1a ce M3I0JI3Ba TO3H, B KOHTO ce mpoaaBa eTuioB crupT 100 ml B anTedHaTa Mpexa.
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~
dur.1.

Y100HO € pe3yiTaThTe OT MPETErSIHETO C Be3HA M MOJyueHaTa CTOMHOCT 3a p Ja ce MOApEeKIar
ceriaacao Tabmauma 1.

Tabmuma 1.
m
m m; m; m+ m;- mp p=—""L
m+m; —m,
g g g g glem’

ExcnepumeHTaIHU pe3yJITATH
B Tabnuma 2 ca mOMECTeHH €KCIIEpUMEHTATHH PE3yJITaTH 3a OTHOCHTENIHATA IUTBTHOCT d=p/po Ha
pa3UYHHU TeNa, MOTy4eHHU C IIACTMACOBUS MUKHOMETBD.

Tabmuia 2.0tHocutenHa mibTHOCT d Ha Texxku (d>1) u nexu (d<1) Tena.

BemecTBo d=p/po
Kenszo 7,86
AnyMUHUR 2,46
CTBKII0 IPO30PEYHO 2,18
Cupene” AnnHa” 1,12
JBpBo OT suna 0,47
Kopx 0,31
CopreBnHa oT cTe0JI0 Ha 0,08

CITBHUOTIIEN

Crupornop 0,02

JlaHHUTE 32 XUMUYHUTE elleMeHTH Fe, Al U CTBKIIOTO ChBIANAT ¢ U3BECTHUTE. 3a ChPIICBHHATA B
cTp610TO Ha capHUOrNes e monmydeHa d=0,08 - egHa OoT Hali-MaNKuTe ILTBTHOCTH HA IPHPOIEH
mpoaykT. A d Ha W3KYCTBEHHs MaTepuall CTHPOIOp (TOW € JIeK W TUIaBall, a MOpajd CBOHUTE
M30JIAIIMOHHM CBOWCTBA M TUIABAEMOCT MMa Pa3IMYHU MPUIOKEHHUS — B CTPOUTEIHH MaTEepPHAIH,
M30JIUpaHu OOIIWBKY M HM30JallK) € olle mo-Manka, d=0,02. MaTtepuamure ¢ Maika IIbTHOCT,
HapU4aHU OIle JIEKM MaTepuaid, ca MHOTO HY)KHH B aBUOKOCMOHABTHKAaTa, B aBTOMOOMJIHATA U
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CBJOCTPOHTENIHATA IPOMHIIICHOCT, B cIIopTa, Outa u T.H. C Taka HapeueHHUTe IIeHOMAaTepHaH (C
BB3AyX B TSIX) € JIOCTUTHATa OTHOCUTENHA TUIBTHOCT okoyio d~0,001 (PazymoBckas u ap., 2017).
CrnenBa nma orOenexuM, 4e 3a MIJIMOHHM TOIWHH €BOJIONIMS KOCTUTE Ha JIETATENHUTE NTHULH ca
CTaHaJIM MOJOOHM HAa HAIIUTE W3KYCTBEHH ICHOMATCPHAU-TIOPECTH, JIEKH, HO JIOCTATHYHO
3[IpaBH.

Hakpas me o0bpHEM BHIMaHKE Ha eIMH MHOTO CEpHO3CH BBIIPOC, CBBP3aH C OKaYECTBSIBAHETO HA
MaTepuaanTe dYpe3 ONpeleNsHeTO Ha TiIXHAaTa IUIBTHOCT. OIEKOTSBaHETO, HampuMep Ha
ABTOMOOMIINITE Upe3 BIIaraHe B TEXHHUTE YCTPOWCTBA Ha JIEKH MaTEPHalM, BOJIW 1O WKOHOMHS Ha
ropuBo. A TOBa € HE CaMO €HEPrueH, HO M EKOJOTMYeH MpobieM (oma3BaHe Ha MPUPOAHATA
cpena).

3akiaoueHue

OnucaHusIT UJINHAPUYEH MIaCTMACOB MHKHOMETBP € C OMPOCTEHO, JIEKO, €BTUHO M JAOCTBHITHO
YCTPOHCTBO, C JISCHU OTIEpally IPU U3MepBaHe C Hero. Beeku mpo3padeH IITHHIPUYICH ChII C
BHHTOBa Kamayka, KOsTO ¢ IMpeoOpa3yBaHa, KaKTO € 0OsSCHEHO B HACTOsIIAaTa paboTa, MOXKe Jia ce
W3I0JI3Ba M KaTO MTUKHOMETBP.
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XEMOIHNAJIM3A - EIUH METO/1 HA IIPEIIOJJIABAHE
Xpucruna Cnacosa, /lereauna MuiieBa
MY- IlaoBaus, JTECO

HEMODIALYSIS - ONE METHOD OF TEACHING
Hristina Spasova, Detelina Mileva
Medical University of Plovdiv
Department of Languages and Specialized Training

Abstract: Each year in the Department of Languages and Specialized Training many future
students in medicine,dental medicine and pharmacy are taught.

They study Bulgarian language, and Biology, Chemistry and Physics. The teachers are aimed at
doing inter-subject connections between the different topics that are in our programme. By our
present work we give an example of this.

Key words: education, biology, chemistry , physics, medicine

XeMmomuanuzaTa - €IMH BBIPOC OT OCOOCHAa BAKHOCT 3a OosHHTE C OBOpedHa
HEJIOCTaThYHOCT B HANpeHaN cTaauil. B chioTo Bpeme, ¢ pa3BUTHETO HA MEIUIIMHCKATAa TEXHUKA
ce TOSBABAT HOBOCTH B AMANM3HMTE amapati. Ha To3m BBIpOC € OTAeTeHO 0COOCHO BHUMaHHE
mpu 0o0y4eHHeTO Ha CTYIEHTUTE 10 MeIUNMHA B IbPBU Kypc. ToBa JOBelE 0 HALIETO PEeIIeHUe
Jla IpeicTaBUM Temara u Ha Kypcuctute oT [logrorsurenen kypc B JIECO.

B uacoBere mo Ouonorus ce pazpaboTBa TemaTa 3a 31paBHsa ObOpek u Heroata (yHkiua. Ts ce
IIPEACTaBs Ha JOCTHIICH €3MK W ¢ MHOTO HAarJeJJHH MaTepHald, KOeTO 00JIeKIaBa BH3IPHEMAHETO
Ha Ta3M CJIOXKEH BBIIPOC.

IMo-momy cMe mokas3any caMo 9acT OT HH(OpPMAIHATa, KOITO Ce MPEACTaBs B 9aCOBETE I10
ouonorust B [1IK, IECO. B Te3u yacoBe KypcHCTUTE ce 3amo3HaBaT ¢ OBOpEnuTe KaTro TIIIaBHH
€KCEKPETOPHU OpPTaHM B YOBEIIKUS OpTraHM3bM. Upe3 oOpa3zyBaHaTa OT TAX ypHHA OT OpPraHM3Ma
ce eKCKpeTHUpaT BOJa, CONU M KpaltHU MPOIYKTH OT METab0NIN3Ma, a ChIIO U BEIIECTBA BbBEJCHU B
OpraHm3Ma U 4yXIu 3a Hero. [1o To3n HaunH OpOpenuTe morbpkaT BOJHO- COJIEBaTa XOMEOCTas3a
U aJKaJHO- KHCEIMHHOTO paBHOBeCHE Ha opraHu3Ma. OCHOBHATa CTPYKTYpHa M (DyHKIJMOHAJHA
enuHNIA Ha OBOpeka e HedpoHBT. HedpoHBT ce cbecTom or BrOpewno Tenmme u cucrema OT
KaHamdyera /TyOymu/. BrOpedyHOTO Temie MpeacTaBisBa KbJIOO OT Kamwispd, OOXBaHATH OT
BBTpPEIIHUS ciIoH Ha Kamcymata Ha lllymnsacku-baympH. Mexnay 1ax ce Hamupa Oa3anHa
MeMOpana. TyOynure Ha HepoHaA ca IpOKCUMAaJIeH TyOyJ1, OpuMKa Ha XeHie, AUcTaleH TyOoys u
crOupatenen TyOyn. OOpa3zyBaHeTO Ha ypuHaTa CTaBa B pe3yiaTaTr Ha 3 mporeca: GuiaTpamms,
pe3opbums m cexpenus. duntpanmATa ce M3BBPIIBA Npe3  GHITparioHHa MeMOpaHa. Ts ce
CBCTOM OT EHJOTENa Ha KamWIIpuTe Ha TIoMepyna, 0OazamHata MeMOpaHa U KIETKHUTE OT
BBTPEIIHUS CJOM Ha Kamcynara. CTpykTypara Ha MeMOpaHaTa € IopecTa M IIO3BOJISIBA
IIpeMHUHaBaHEe HA BOJA, HOHH M HUCKOMOJEKYJIHH ChEJHHEHHS, KOUTO CE€ ChIbpXKAaT B KPbBHATA
ia3Ma. BucokomornekysHHUTe BeluecTBa, KaTo OenrbLure He ce ¢uutpupar. B pesynrar Ha
¢unTpanusiTa ce 00pazyBa roixsiMo KOJIWYeCTBO IbpBUYHa ypuHa /150 1. 3a 24 4./.
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Axko OBOperyTe He ca B ChCTOSHHE [a OYHCTSIT KPBBTA OT ypesi, KpeaTeHHH, ITMKOYHA KHCEIINHA,
apoMaTHU aMUHH, CPEJHHM MOJEKYJId W JPyTH BPEJHH 3a OpTraHW3Ma BEIIeCTBa, Ce Ipriiara
xemoauanu3a. Hanuuumero Ha BpemHH 3a OpraHM3Ma BELICCTBA NPHUYMHSIBAT MHTOKCHKALHS,
KOSITO BOJTU JIO TEXKKH TTOPAKECHUS M CMBPT. XeMOIUaIi3aTa € METOJI 33 OYUCTBaHE Ha OpraHu3Ma
OT TOKCHYHH BEILIECTBA, KOTaTo IOpaJay 3a00JIIBaHE OpraHM3Ma HE MOXKE CaM Jia ce CIIPABH.
Toga ce nonyyasa npu:

®  OCTPH MJIM XPOHUYHU OBOpEYHM 3a00JIIBaHUS;

®  OTpaBsiHE C HAKOM TOKCHUYHHU BEIECTBA.

[Ipuunau 3a 6b0peyHaTa HEAOCTaTHYHOCT Ca:

3axapeH Juader;

XHUIIEPTOHNYHA OOJIeCT;

MH(DEKINN;

310ymnoTpeda ¢ JeKapcTBa;

BPOJICHH HJIM HACIIC/ICTBEHH OBOPEYHH 3a00IIBaHUS.

[pusHany 3a HapyueHa GpyHKIuUs Ha OpOpenuTe:

OT/EJITHETO Ha YpHHA HaMallsiBa WIN CbBCEM CIINPa;
3apBHKKa Ha TEUHOCTH (00pa3yBar ce OTOLN);
MOBUIIICHO KPHBHO HAJIATAHE;

aAHeMUs;

OTIAaHAJIOCT;

ymopa;

00puBH;

CHpPOCKH.

IIpn mosiBa Ha TakWBa NPHU3HAIM, 3aJBDKHTEIHO C€ H3WUCKBAT OT TIAIMeHTa JIabopaTOpHU
U3CIEJBaHUsA - KPBB U YPUHA.

Tpu ca ocHOBHHTE MeTOIH 32 JedeHHE Ha OBOpedYHaTa HEOCTATHYHOCT:

L KoncepBaruBHO neyeHue.
IL. Xemoauanusa.
III. Br6peuna TpaHCIITaHTAIHS.

B uacoBete mo xumus U Qu3MKa ce 0OACHSIBA, Y€ XEMOIMAIN3aTa C€ U3BBPIIBA ITOCPEACTBOM
u3bupatenHa qudysus npes noIynpoIyckinBa MeMOpaHa. MemOpanara e :

o npoHUIIa€Ma 3a MaJIKu MOJICKYJIN U WOHHU C HHUCKOMOJICKYJIHA Maca,
L4 HETIpOHHMIIaeMa 3a BUCOKOMOJIEKYJIHU CHECANHCHUS.

IMpunomHsAMe Ha KypCcUCTHTE, 4e Tu]y3Hs € CIIOHTaHeH Ipoliec Ha MPOHUKBAHE HA BEIIECTBO OT
o0JlacT C TI0-BHCOKAa KOHIIGHTpAIMs B 00NacT ¢ TO-HUCKAa KOHIICHTpalus, B pe3yiTaT Ha
TOIUIMHHOTO XAaOTHYHO JBIDKCHHE HAa HErOBUTE YacTUIM (aTOMHU, MOJIEKynHu unu Houm). Ilpum
IIPEHacsIHE Ha Maca OIPENENEHO BELIECTBO KbM MACTO C IO-MajKa KOHLIEHTpalMs Ha TOBa
BEIIIECTBO C€ M3MOJI3Ba KOHIIEHTPALMOHEH TpafueHT - dc/dx . Tyk moscHsABaMe KakBO HapHiaMe
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KOHLIEHTPALMOHEH T'paJiueHT: MI3MeHeHNeTo Ha KOHLIEHTPALKATa Ha 1aIEHOTO BEIIECTBO HAa BCEKU
METBp Pa3CTOSHUE.

HMudysia

ceEoboIHa

ofes
LONMYIpoIyCEIHER
bes membpana

membpaHa

3amo3HaBaMe KypcucTute cbe 3akoHa Ha Puk J =—D. de/dx

Ksaero:

J = dm/dt -murpTHOCTTA Ha TIOTOKA BEIIECTBO

D - xoe¢wurueHT Ha Tudy3usaTa

3akoHBT Tiacu: [ITBTHOCTTa Ha TMOTOKAa BemecTBO J mpu nudyswsara € MpOoropIUOHATHA Ha
rpaJucHTa Ha KOHIeHTpanusTa dc/dx.

Heo0xonumo ycroBue 3a U3BBbPIIBAHE HA JUAJIH3a € HAIMYKE HA KOHIIEHTPAIIMOHEH TPAJHeHT OT
JIBETE CTpaHU Ha MeMOpaHaTa, 3a BELIECTBOTO KOETO MCKaMe 1a M3YUCTUM.

XeMoauanu3a — OCHOBHU TTO3HAHUA:

1. TIpoBexna ce B OOJHHYHA 0OCTaHOBKA.
2. TlaumeHThT ce BKIOYBA KbM TUATM3HUA anapaTr OOMKHOBEHO 3 MBTH B CEIMUIIA.

Xemouanuza — ChJI0OB JOCTHII. Bpb3ka Mex 1y naeHTa u IUaaiu3Hus anapar:

AHATITHA KOJ0HA

KEM IIAITHEHTA CEAOE AOCTEIL

0T HalMeHTa N

alrapaT 3a ZeMOoTHAIRT=Ea

[TocnenoBaremHoOCT HA IPOHECCHUTEC:

1. KpbpBTa Ha maryenTa ce U3BexAa OT TSUIOTO Mpe3 ToJiIMa apTepHsl.

2. C nmomoira Ha KpbBHA NOMIIA CE€ M3Mpalla B aAuanu3aropa (auaiu3Ha KojoHa). Tyk craBa
OYUCTBAHETO Ha KPBHBTA.

3. MojekynuTre Ha TOKCHHUTE MPEMHHABAT IIpe3 MOIyNpoHHIaeMa MeMOpaHa | IOIaJarT B
Ja3upaIys pa3tBop. MemOpaHarta e u3pabOoTeHa OT Ienyio3a. ToBa 3ama3Ba (OpMEHHUTE
€JIeMEHTH OT paspyllaBaHe. MemOpaHaTa e HENPOHHMLAeMa 3a KpbBHHUTE OeNTHIM U (popMeHHTE
eneMeHTH. Te ocTaBaT B KPBBTA.

4. IlpeuncreHata KPBB ce BPBIIa OTHOBO B TSUIOTO HA MAIMEHTA MPE3 TOJISIM BEHO3EH KPBBOHOCCH
cpa. Ilpu BphImaHeTo ce M3CienBa 3a Mexypuera ra3 M xemorioowH. Hammume Ha Mmexypduera
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BB3/YyX Ch3/aBaT peallHa OMacHOCT OT Ta3oBa eMOonus. Hanuyrero Ha KpbB B AMANHU3HUS Pa3TBOP
-BoAM g0 3aryba Ha KpBB, KOETO CBINO HE € JKeJaTenHo. [Ipm Hanwuame ce IpeKbeBa
XeMOo/Mann3aTa 1o OTCTpaHsBaHe Ha Mpoodiiema.

5. Imann3upanus pa3TBop ce U3XBbpIis. Toit ce moIMeHs 4ecTo ¢ Iell Ch3/laBaHe Ha HeOOXOANMHUS
KOHILIEHTpAIMOHEH Ipaauent.Taka quanusara € Bb3MOXKHA JIOPH U caMO NPH HAJIU4YHe Ha CIeIu OT
TOKCHHH B KPBBTA.

6. KpbBTa 1 AManu3aThT ce ABMXKAT B IPOTUBOIOJIOKHH MOCOKH.

ITpouecsT ce onucsa ¢ ypasHenuero: C (t) = C(o) . e “PS-t/V

Tyk:

C(0) - KOHEHTpalMATa Ha TOKCUYHOTO BEILECTBO B HAYaJI0TO;

C (t) - KOHeHTpaUsITa Ha TOKCHYHOTO BEIIECTBO B MOMEHT t OT MpOIleca;
V — 00eMbT Ha KphBTa Ha MAIHCHTA,

P - mpomycknmBocT Ha MeMOpaHara 3a 1aJIcHOTO BEIIECTBO;

S - momTa Ha MeMOpaHara.

I:p

Fpa(bI/IKaTa MOKa3Ba HAMAJIIBAHCTO HAa KOHLCHTpanusATa Ha TOKCHYHOTO BCHICCTBO C
BpPEMCETO.

Kypcucture camu Morar Jja HanpaBsIT 3aKJII0UYEHHETO:
1. Jlu3nuzara € CHMIITOMaTHYHO JIEYeHHE, TIPU HETO HE Ce ITOCTHUTra TPailHO M3JIEKyBaHE.
2. TIlpu nuanusara ce OCBIIECTBSABA CAMO BPEMEHHO MPEUNCTBAaHE HA KPBBTA.
3. He moxe ¢ynknmsara Ha ObOpernmre na ObAe 3aMecTeHa H3ISIIO OT JAHUANM3HATA
npouenypa.
4. Tlposexna ce B OomHIYHA 0OCTaHOBKA 3 ITBTH CEIMHUYHO.

OCBLIECTBABAHETO HAa MEXIYNPEIMETHH BPB3KH IO Pa3IMYHUTE TEMH, 3al€rHaIMU B
yueOHHTEe mporpamu Ha Kypcuctute oT IlomrorsBurennust kypc B JECO, mompmHacs 3a mo-
nobparta UM TOATOTOBKAa B OOYYSHHETO W € eqHa J00pa OCHOBa 3a HaATrpaKJaHE HA 3HAHMATA B
I'BPBU KYPC.
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INPOYYBAHE HA BUIOBUSI CbCTAB HA KOMAPUTE OT
CEMENCTBO CULICIDAE B I'PAJI IIVIOBJINB
TAHYO AT'YHIEB

CPEJHO YUWIHIIE ,,[IEIO KP. IBOPOB“ I'P. IIJIOBJIUB

STUDY SURVEY
COMPOSITION OF SPECIES OF MOSQUITOES FROM CULICIDAE
FAMILY IN THE CITY OF PLOVDIV
TANCHO AGUSHEV

SECONDARY SCHOOL “PEYO KR. YAVOROV” PLOVDIV

ABSTRACT: Mosquitoes are found in almost all geographic areas. They are one of the most
important epidemiological insects. They are vectors of more than 50 viral and bacterial infections
and infestations. With the addition of Culex (Culex) bilineatus (Theobald, 1903) to the official
classification, the number of recognized species of mosquitoes of the family Culicidae (Insecta:
Diptera) to date is 3537 (Laurito, 2013). In Bulgaria have so far described 46 species from nine
genera (Mihov, 2011). The aim of this study was to investigate the species composition of
mosquitoes in the family Culicidae in urban biocenoses (Plovdiv). The study was conducted in
2011, 2012 and 2013 from May to November. For the territory of Plovdiv were identify 8 biotope.
As a result of the research there were identified 17 species of 6 genera. The article provides
information on the species composition of mosquitoes in Plovdiv. For the first time since 1999 the
species composition of mosquitoes in the Plovdiv city is examined and for the first time, a
complete list of species is presented.

KEYWORDS: Culicidae, mosquitoes, Plovdiv, species composition.

PE3IOME: Komapure ce cpemar HouTH BbB BCHUKH reorpadceku obnactu. Te ca exHu ot Haif-
Ba)XKHHUTE B EMUAEMHOJIOTHYHO OTHOIIICHNE HaceKkoMu. [IpeHocureny ca Ha rmosede oT 50 BUpycHH
1 OakTepuaHy HHPEKIUN 1 Mapa3uTO3H.

C no6assueto Ha Culex (Culex) bilineatus (Theobald, 1903) kM oduIHaTHaTa KITacCHPHUKALIUA,

OposaT Ha mpusHaTtuTe BUmoBe koMapu ot ceM. Culicidae (Insecta: Diptera) mo Mmomenra e 3537
(Laurito, 2013).
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B Bbwirapust o MmomenTa ca onucanu 46 Buzaa ot 9 pona (Mukos, 2011).

Llenta Ha TpOyYBaHETO € Ja Ce M3CJIeBAa BUJOBHUAT ChCTaB, Mopgoyorus M OHONOTHS Ha
komapute oT cemeiicTBo Culicidae B ypbanusupanu 6uonenosu (rpax Ilnosaus). IIpoydsanero e
nposeneHo 2011 u 2012 r. npe3 nepuona oT Mail 1o okromspu. IIpe3 nepuona mait — nexemMBpu
2011 m 2012, 3a BCEKHM OT MeceluTe, ca ChbOMpaHHM M TpoOW Mo Meroxaa ,.PrueH cOop”. 3a
Teputopuita Ha rpax [lmoBmmB Osixa omperneneHn § OmoToma. B pesynrar Ha mpoBeaeHOTO
MpPOy4YBaHE JI0 HACTOALIMS MOMEHT ca ompexaeneHu 18 Buma ot 6 ponma. B crarusara ce naBa
noapoOHa HHQOpMAIH, 3a BUAOBHS ChCTaB Ha KOMapuTe B rpax [Inosaus.

MATEPHUAJI 1 METOAU:

Pabomuu nrowaoku 3a cvoupane Ha 6b3pacmuu Komapu

Pa6oTnu muomaaku 3a cb0MpaHe HA Bb3PACTHU KOMAapH 4pe3 MaJieli3ueBH JIOBHJIKH.

I1pe3 mepuona ampun 2011 — HoemBpH 2013 romuHa ca mocemaBaHl pabOTHY IUTOLIATKH B TP
IInonuB (4 Ha Opoii), KbIETO O0s1Xa MOHTHPAaHU Malleli3eBU JTOBUIIKU

PadoTHu nmuiomaaku 3a cr0MpaHe Ha Bb3PaCTHH KOMapH 4pe3 ,,PbueH coop”.

[Ipe3 nepuona mait 2011 — HoemBpu 2013r., 3a Tepuropusta Ha rpan [LoBaMB onpenenuxme 3a
HAIIeTO W3CIeBaHe TPH KaTETOPHHM CTPajd:  SKWINIIHA CTpaad, OOIIECTBEHHW Crpajy,
CEJICKOCTONAHCKU MOCTPOMKH, KBJISTO 32 BCEKH OT MECEIHTE ca ChOMPaHU M NMPOOW MO MeTona
,»PBueH coop”. Teputopuure Ha TO3M MeTOx OOXBamaxa 9 obekra.

Pa6oTHu miomaaku 3a cb0MpaHe Ha Bb3PaCTHU KOMAPH Ype3 KanaH.

3a nepuona anpui — HoemBpu 2012 u 2013r. B cunHo anTponorenHa cpena, KK ,, Tpakusa”, 3a
Bceku 10 nHM OT Mecela, 3aJ0XKMXME 3a LeJIUTE€ Ha HAIIeTO H3CJIeABAaHE KallaH 3a Bb3PacTHU
tdopmu, BG-Sentinel ™, ¢ nzrounnk Ha CO2 3a 2012 T. ¥ M3M0JI3BaHEe HA CBETIIMHEH M3TOYHUK,
UHCeKTUIMIHA (pryopeciienTHa) amma 3a 2013r.

Pabomuu nrowaoku 3a cvOupame Ha 1apeu Ha KOMApu.

IIpe3 ampun — moemBpu 2011-2013 r., 3a cOop Ha napBM HA KOMapH HA TEPUTOPHATA Tpaj
ITnoBawB ca M3cneaBaHu 4 MyHKTa, KAKTO CIICBA:

ITynkr 1 - pasnuBu Ha p. Mapura 1o YXT (ecTecTBeH U OCTOSIHEH);

[TynkT 2 - akBagykT, ByHapmKuK (M3KyCTBEH M BpEMEHEH);

Ilyskr 3 - ponran B Llap CumeoHoBaTa rpaanHa (M3KyCTBEH U IIOCTOSTHEH);

ITynkT 4 - aBToOMOOMTHE Ty™MH, JXKK ,,Tpakns” (ecTecTBeH U BpeMEHEH).

Memoou 3a cvbupane na npeumazunupanu ¢opmu

1. Merox Ha moransiHe Ha ,,0su1ata TaBa” (20 x 15 x 3 cm) 3a ompenensiHe Ha TUTBTHOCTTA MPH
napBHaTa (haza Ha pa3BUTHE W METOJ Ha MOTAIsIHE HA XUAPOOHOIOTMYHA MpeXa MOHTHpaHA Ha
KpBITa pamka (15 cM quamersp) M IpPHKpENeH KbM AbPBEHA WIH aJyMHHHEBa Opbxkka (1,50 m).
(Service, 1993).

2. Meron Ha chOWpaHe Ha JIaBpU 4pe3 ,deprnak’ - BMecTHMOcT 250 Mil., muametsp 15¢Mm u
BucounHa 13 cm (Dippers) (Service, 1993; Klinkenberg et al., 2003 )

3. CrOupaHe Ha JTapBU M KaKaBHUIH Upe3 KaraH 0T aBTOMOOWITHH T'yMH U chIoBe (Scott and Crans,

2003)

Memoou 3a cvbupane Ha umazo Ha Komapu.

1. Ppuen cOop Ha BB3pacTHH KOMapu Mo Meron chbupane c empyBetka. (World Health
Organization, 1992)
2. CrOupane Ha HacekoMH upe3 ManeitzeBu joBwiku (Malaise, 1937)
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3. Kanan 3a xomapu BG-Cenrturen ¢ n3nomsane Ha CO2 u ¢ no6assHa Ha UVceBernuHa (Nasci,
1981), (Wilton and Kloter, 1985).

Memoou 3a obpabomka u cvxpanaeane na mamepuaia.

Cu6panuar marepuan ot 3 867 exzemruispa, or kouto 2 77199 / 1 09433 wu 759 napem, e
€TUKETUpaH U ce cbXxpaHsaBa B 75% erunos ankoxon (C2ZHSOH).

YacT oT crOpaHns MaTepual € W3NpaTeH 3a uaeHTnoukanus Ha 1-p @pancuc ladpuep (excnepr
0 MEIMIMHCKA U BETEpHHApHa EHTOMONOrHus) Npu MHCTUTYTBT MHO MNapasUTONOTHS KbM
VYuusepcurera Lropux, IlIBelinapus, 3a MOJIEKYIIpHU U3CIIECABAHUSL.

Memoou 3a obpabomka Ha noayyenume OanHHuU.

1. Metoau 3a craTucTruecka o0padoTKa Ha NOJYyYEHUTE JaHHU.

Craructrueckara 00paboTka Ha MOP(HOJOTHIHUTE U €KOJOTUYHH TIOKa3aTeNN Oe OCHIIECTBEHA C
METOAMTE Ha BapUallMOHHATA CTATUCTUKA AUCKPUMHUHAHTHHS aHAJIU3 C U3I0I3BaHE Ha
nepconaneH koMmoTep (Jlakun, 1980; Camuep, 1981; 3aiiues, 1990).

2. NMunexcu Ha pazHooOpasue.

BunoBoto a-pazHoodpasue mo paboTHH IUIOMAAKH 3a ¢cOOp HA BB3PACTHU KOMAapu € OTYUTAHO C
naaekca Ha H'— Shanon (BEGON et al., 1986). Paznuyusra B choOIecTBaTa Ha YCTAHOBEHUTE OT
Hac BUJI0BE KPBBOCMYHEIIN KOMApH ca IPOCIIEIeHNU ¢ KITbcTepeH aHanu3 (Bray- Curtis index).

3. UHIeKchT Ha MHOTOOOpa3ueTo.

WnanexcsT Ha MHOTOOOpasueTo (Shannon — Weaver) momara Jja ce onpeens Ha pa3HOOOpa3HeTo
Ha BUJIOBETE B €JHA OOLIHOCT, B OTIPECIICH MOMCHT

4. Nunexc Ha Bray-Curtis cX0ACTBO Ha YCTaHOBEHUTE BUJIOBE.

3a ma ce OLEHMM CXOJCTBOTO Ha OONIHOCTHTE CMe€ M3Moy3Banmy MHAekca Bray-Curtis (Bray,
Curtis, 1957) (BapuanT Ha unaekc — Czekanowski, Serensen Ha 3a KONUYECTBEHU JAaHHH):
Ibc=1-%2 | xij-xik | / 2 (Xij + xik),kprero Xij u xik CHOTBETHO ONpeneNCHH IMOKa3aTeIn
(ycTaHOBEHHS BUIOB CHCTaB MPH PA3IMIHUTE PAOOTHH TUIOIIAIKN) 38 aHAU3H NP CPaBHSABAHE Ha
TaKCOHH.

5. 3noi3BaHa ckajia 3a JOMHMHAHTHOCT Ha BUJOBETE.

6. Ananm3 Ha MopdonornaHuTe 0OcOOSeHOCTH Ha KoMapu oT Buna Culex pipiens.

PE3YJTATHU U OBCBXJAHE

OO0 3a TPHUTE TOJMHU OT BCHYKM PabOTHU IUIOMIAAKH M C BCHYKHM HM3MOI3BAaHM METOMH Ca
cw0panu 3 847 komapa, ot kouto 2 7559/ 1 0924 3.

O01mmo0 3a TpUTEe TOAUHM OT ITyHKTOBE U BCHUKHU M3IMOI3BAHU METOIH ca ChOpanu 759 mapsu.
OmnpeznessiHeTo Ha BUJIOBETE € U3BBPIICHO 110 MOP(OIOrMYHY Oelie3n Ha IMaroTo W JapBUTE, B

1a00paTOPHU YCIIOBHSL.

CuHcTeMaTHYHO TIOJIOKEHHWE Ha POJIOBETE W BHIOBETE € ompeaerieHo mo Snow et Ramsdale, 2003,
Reinert et al., 2009 u Harbach's Valid Species list.

3a BumOBaTa WACHTU(HKALKS OCHOBHO Ca M3IMON3BaHM TpynoBere Ha boxkos (1991) m Harbah
(2001). M3mon3BaHu ca W €NEKTPOHHU ompenenutenu ,,The Mosquitoes of Europe”, Shafner
(2001) u Electronic keys & Reference collections, EUTAXA, Lechthaler (2005).

OmnpeensHeTo Ha MpeJMMarHHATHUTE CTaJUU € U3BBPIIBAHO IO ONPEAeTUTEH Ha MOHYAICKHIA,
1951, I'yueBud u ap., 1970.

CucTeMaTHUeH CITUCHK Ha yCTAaHOBEHWTE BUJIOBE OT HAIIETO MU3CJIEABaHe 3a Tpaj [LmoBnuB
(Tabnuua 1).
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Ta6JII/IHa 1 CucreMaTHdeH CIUCHK HA YCTAaHOBCHUTC BUIAOBC B I'pajg HJIOB,III/IB

M| [EeEmom IToncemeiictBo| Tpudyc Pon ITompon Bug S EOp
3 . 3 Author /
Subfamily Tribe Genus Subgenus Species Date
1| Hoosuis Anophelinae Anopheles | Anopheles claviger Mleé(gﬁn,
2 | Tnosnus Anophelinae Anopheles | Anopheles hyrcanus |Pallas, 1771
3| Mnosams Anophelinae Anopheles | Anopheles [maculipennis Mfé%gn’
4 | mosmue (Anophelinae Anopheles | Anopheles messeae Fa1119e£o6n1,
> | Tnosmus Anophelinae Anopheles Cellia superpictus |Grassi, 1899
6| Mnosmws Culicinae Aedini Aedes Aedes cinereus Mleé‘(i”;n’
7| Tnosmus Culicinae Aedini Aedes Aedimorphus vexans Mleég,((:)n,
8 | MnoBaus .. .. .
Culicinae Aedini Aedes Ochlerotatus caspius  |Pallas, 1771
9 | Tnosaus Culicinae Aedini Aedes Rusticoidus rusticus Rossi, 1790
10| IlmoBauB .. .. . .
Culicinae Aedini Aedes Stegomyia albopictus [Skuse, 1895
1] Tnoszws Culicinae Culicini Culex Culex pipiens Lnln;a;%us,
12| Tnosaus Culicinae Culicini Culex Culex torrentium 1\/Ila9rt21;11,
13| Tnosaus Culicinae Culicini Culex Neoculex territans Wlegllggr,
14] Tnosaus Culicinae | Culisetini| Culiseta [Allotheobaldia|longiareolata Malcégu; i,
15] Tnoszws Culicinae [Culisetini| Culiseta Culiseta annulata Sclh7r ;gk’
16| Tlnosws Culicinae [Culisetini| Culiseta Culiseta glaphyropter | - Schiner,
a 1864
17| Hnosaus Culicinae [Culisetini| Culiseta Culicella morsitans Thle ggiﬂd’
18] Tnoszws Culicinae Aedini [Ochlerotatus| Ochlerotatus | cataphylla | Dyar, 1916
19| Tnoaus Culicinae Urar;rci;aem Uranotaenia| Uranotaenia |unimaculiala Leicgeosger,
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IIpe3 nepuona Ha mposeneHoro uscnensane 2011-2013 r. B rpax IlnoBauB mpe3 ce3oHa Ha
aKTHBHOCT Ha KPBHBOCMYYECIIMTE KOMAapH, OT JlapBeH cOop, oT o010 759 napBu, ca yCTaHOBEHHU
POIOBE B OTHOCUTEJICH IS, KAKTO CIIEABA!

Pon Culex — 478 6p. (62,97%), Pon Aedes — 122 6p. (16,07%), Pon Anopheles — 136 6p.
(17,92%), Pon Culiseta- 236p.(3,04%).

IIo OnOTONM OTHOCUTCIHUAT J4J71 Ha YCTAaHOBEHUTEC POJAOBE KOMApu € B CICAHOTO IMPOLCHTHO
CHOTHOIIICHHUC:

1. PaznuBuTe Ha pexa Mapuna mo YXT — 235 6p. - Pox Culex — 1326p. (56,17%), Pon Aedes —
446p.(18,72%), Pox Anopheles — 49 6p. (20,85%); 10 6p. (4,26%) - Pox Culiseta.

2. AxBaaykt — bynapmxkuka - Pog Culex — 197 6p. — 131 6p. (66,5%), Poxg Aedes — 266p. (13,2%),
Pon Anopheles — 406p. (20,3%);

3. ®onraH B Llap CumeoHoBaTa IpaJHa — Ipe3 LeNUs Ce30H HE Ca yCTAaHOBEHH JIAPBHH (HOPMHU.

4. Aromobmman rymu, KK ,, Tpakus” — 327 6p. - Pon Culex — 215 6p. (65,72%), Pon Aedes —
526p. (15,9%), Pox Anopheles — 476p. (14,4%); Pox Culiseta — 13 6p. (3,98%).

TAKCOHOMUS U PAYHUCTHUKA

1. KomapHara ¢ayna Ha rpax IlnoBaus e 6orara Ha Bunose. Ciiel HACTOSIIOTO MPOYYBAHE, MOXKE
na 0600mmM, ge 3a [TnoBaus ca u3BectHu 19 Buma ot 6 pona.

2. O6mo ot 47 Buaa oT 9 poja ycTaHOBEHH 3a bbarapus, HaCTOSMIOTO MPOyYBaHE MPEICTaBs 3a
rpax [LroBnuB Hammure Ha 39,13% ot komapHata (ayHa 3a cTpaHara.

3. C Hali-BHCOKa CTEMeH Ha JOMHHAHTHOCT € mpeacTaBeH pox Culex, cieasan ot poa Anopheles,
poxn Aedes u pon Culiseta.

4. 3a mppBM OBT 3a KomapHata ¢ayHa Ha Tp. IlIOBIMB ca ycCTaHOBEHH BHJIOBETE:
Anopheles(Anopheles) messeae (Falleroni, 1926) , Anopheles (Cellia) superpictus (Grassi, 1899),
Aedes (Aedes) cinereus (Meigen, 1818), Aedes (Aedimorphus) vexans (Meigen, 1830), Aedes
(Ochlerotatus) caspius (Pallas, 1771) , Aedes (Rusticoidus) rusticus (Rossi, 1790), Culex
(Neoculex) territans (Walker, 1856), Ochlerotatus cataphylla (Dyar, 1916), Uranotaenia
unguiculata (Edwards, 1913).

5. 3a komapHara (ayHa Ha Beiarapus, mpu HameTo npoydBaHe, € YCTAaHOBEH erH HOB BHJ Culex
torrentium (Martini, 1925).

6. Hacrosmoro m3cienBaHe BTOPO MOTBBPXKIaBa HAIMYUETO HA JPYr HOB BHJ 3a CTpaHaTa HH,
Aedes albopictus (Skuse, 1895) u 3a mbpBU BT TO yCTAaHOBSBA B pailoHAa Ha YCTHUETO Ha peKa
Pomoramo, 1o xbcHo (2013r.) u B Tpan [Inosaus.

7. Peaynratu oT W3CleIBAaHETO NOCOYBAT M HAMYHE HA BEPTHKAIHA MUTPALUS C YCTAaHOBSIBAHETO
BHIOBE B rpaa IlmoBmuB, cpemiamm ce B MecTa ¢ TO-BHCOKa HaaMopcka BucounHa, Culiseta
glaphyroptera u Ochlerotatus cataphylla.
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POJISAATA HA ®U3UKATA B ITPOU3BOACTBEHUTE ITPOLHECH 3A
OITA3BAHE 3/IPABETO HA HOBEKA U OKOJIHATA CPEJA

HNBan Bbakos
TY — Copus, ®unuaa [laoBaus,

THE ROLE OF PHYSICS IN INDUSTRIAL PROCESSES FOR
PROTECTION OF HUMAN HEALTH AND ENVIRONMENT

Ivan Valkov
TU — Sofia, Plovdiv Branch

ABSTRACT

Medical physics (image diagnostics, nuclear medicine and radiotherapy, in particular), is not the
only area in which education in physics and biophysics and the obtained knowledge are
prerequisites for activities, related to protection of human health and ecology. A machine building
enterprise is characterized by a wide spectrum of technological and industrial processes, in which
there are a number of factors, harmful for human health. In general an individual with a higher
qualification degree diploma (an engineer-physicist) has a background to analyze and asses the
influence of the working conditions on human health. With a right approach toward solving these
problems, the results from the analysis could lead to a change both in the industrial process and in
the role of the worker in it.

Key words: physics, industrial processes, human health protection, ecology

YBOJ

Bcekn HOBOMOCTHIMJI Ha paboTa B MAIIMHOCTPOUTEIHO Hpennpustue (U3HK ce COTBCKBA C
IIMPOK KPBI MPOOJIEMH, KOUTO M3UCKBAT YCHBBPIICHCTBAHE M M3MCHEHHE HAa TEXHOJIOTHIHHUS
Iporec ¢ Iie MOBUIIABaHE HA KAYeCTBOTO Ha KpaiHWs MpoaykT. OOMKHOBEHO TE3W IPOMCHHU
KacasT WM TEXHOJIOTHYHHS IIPOIIEC, MIIH H3MOI3BAHOTO 000pYABaHe, MM U ABETE €IHOBPEMEHHO.
Pa30bupa ce, mpu BCHYKM Te3W W3MCHCHMS HUKOra He TpsiOBa nma ce 3abpaps, ye TpsOBa na ce
rojaraT MakKCHMaJHH YCWIMs 32 3alluTa 3/paBeTo Ha YOBEKa, Yy4YacTBall MPSIKO B
HPOU3BOJICTBCHUS MIPOLIEC U MAKCHMAITHO M3JI0KEH Ha BB3ICHCTBUETO HA OKOJIHATA CPEAa.
N3JIOXXEHUE

B Ta3wm craTus yckaMm na criogens omura oT padortara cu B MK ,,BM3“ 1 B wacTHOCT 1a mpeacraBs
OIIPEICICHH MOM JEWHOCTH, IPSKO CBBP3aHU C ONMAa3BAaHETO KAaKTO 37paBeTO Ha PabOTHHIUTE B
raJBaHMYHOTO IIPOM3BOJCTBO, TaKa M HAa OIPAHHYABAHETO HA HETraTMBHATa JCHHOCT Ha YOBEKa
BBPXY OKOJIHATA cpezia (KOSTO MaKap M HEINpsIKO, ChLIO € CBbP3aHO ChC 3/[paBeTo Ha XOpara).
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JIBe roaMHuU cien MocThIIBaHE Ha paboTa B KOMOWHATa 3aex UIbkHOCTTa ,,Hauamnuk OTK nHa
nex‘. B mexa umaie pa3ianyHU BUJOBE JAEWHOCTH, BCIEACTBUE Ha KOETO OTTOBAPSAX 3a TEPMHUEH,
raJiBAHUYECH, MEXaHWYCH, COOpPBYCH W XUAPABIMYCH YYacThIM. ToBa MU JAaje BB3MOMXKHOCT
€IHOBPEMEHHO C JIEHHOCTTa IO OKA4eCTBSBAaHE Ha KpaiiHaTa MPOJYKIHS Ja Ce 3alo3Has U C
MHOJKECTBO TEXHOJIOTMYHH TPOLIECH, MMl OTHOIICHHE KbM KadeCTBOTO HAa MPOM3BEXKIAHUTE
netainun u magenust. Cieq Kato HaBIA30X B paboraTa, 3amovHax jJa oOpbIlaM BHUMAaHUE W Ha
OTJICJIHUTE JETAWIN M TOJPOOHOCTH B caMUTE mpouecd. [IbpBHAT mpoOieM, KOWTO paspemnx
(ToBa Oemre IBpBaTa MH palMOHAIH3aNUsA) Oemie MPSKO CBBP3aH C OMA3BaHETO 3APABETO Ha
oriepaTopa OTTOBOPEH 3a raJIBAHMYHUS MPOILIEC ,,TBBPIO0 aHOJUPaHE  Ha aTyMUHHUCBH JICTAIIH.

Ha ¢ur. 1 e mokazana cutyanusrta, KOSTO 3aBapuX MPHU MBPBOTO CH TOCEHICHNE B TaBAHUIHUS
Y4acThK.
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®UT. 1. TBbpA0 aHOAUPAaHE: |- TaTBAHWYHA BaHA C €JICKTPOJIHT CIpHA KUCEITUHA; 2 — PpUOop 3a
aHOJIUpaHEe ChC 3aKPENEeHN Ha HEeTO JeTailny; 3 — oneparop; 4 — jonaTka 3a pa3MecBaHe Ha
@JIEKTPOJINTA; 5 — XJIAAWUIIEH arperat; 6 — Bp3IyIIHa TypOMHA; 7 — Bal C 71Ba BUHTA (JISIB U JISCEH)

TexHoNOrnYHMS MPOLIEC U3UCKBA TEMIIeparypara 3a aHoaupaHero j1a ¢ B uaTepBaia 0°C + 10°C.
Tl KaTO XUMHMYHATA PEAKLUs € €K30TEPMUYHA, TO FOPHUAT CIOW Ha €JIEKTPOJIUTA, B KOUTO ce
HamupaT oOpaOOTBaHUTE JeTallil ce HarpsBa, KOETO JOBEXAa [0 HapyllaBaHe Ha
TEXHOJIOTHYHATE W3WCKBAaHWSA M BIOCIEACTBHE 10 Opak. 3a 1a ce eNMMHHHpa BHCOKara
HNOBBPXHOCTTA TEMIIEpaTypa ce HaJlOKHIO oIeparopa Ja pa30bpkBa PBYHO C JIONATKa
CJICKTPOJINTA, 33 /1a C€ HaMaJd TeMIlepaTypara, CMECBaHKU MO-HUCKUTE OXJIAJCHU OT XJAIMITHUSL
arperar cjoeBe ¢ Io-BUCOKHUTe. To3u mpolec obaue Mojsara orneparopa Ha BpeAHOTO Bb3JeHCTBUE
Ha U3MAapEeHUsTa OT CSpHATA KUCEINHA, KOUTO TOH BAMINIBA, THif KATO € B HETIOCPEACTBEHA OJIM30CT
JI0 ENIEKTPOJIUTA.

Briocnencteue paz0bpKkBaHeTo ¢ JonaTka O6e 3aMeHEeHOo ¢ mepPopHupaH MapKyd MOMECTEH B o0emMa
Ha enekTpoinTa. [lo Mapkyda ce Imyckaime BB3AyX OT 3aBOJICKaTa KOMIIPECOpHA CTAaHIHs, KOHTO
OpH U3IH3aHE OT MapKydya pa3ObpKBalle eIeKTPOJIUTAa 332 HErOBOTO XOMOTEHH3HPaHE U
Temnepupane. ToBa obaue He pemu Mnpobiema, ThHl KaTO MNOCTHIBALMA Bb3IyX HMalle
Temmeparypa okoyo 20°C u npu NpeMHUHABaHETO Mpe3 eNeKTPOINTa OChIECTBABAIIE TOIIO0OMEH
C HEro, ITpH KOETO TeMIlepaTypaTra CBIIO Ce IIOKa4yBalle M eNMMUHHpame e(pekTa OT
XOMOTEHE3HPAHETO.

HabmronaBaiikn Ta3u cUTyamus eXeIHEBHO (IUTIOC MPOOJIEeMHTE, CBBP3aHW C BHUCOKHS HPOIECHT
Opak) pemux mpobiema mo ciaeanuss HauumH — ¢ur. 1. Koncrpywpax TypOuHa ¢ BB3AYLIHO
3aJBIKBAaHE ChC CBBP3aH KbM Hesl Ball. BepXy Baia ca 3akperneHH 1Ba BUHTA (Thi HapeUCHUTE JISB
U JIeceH pe300BH THUIT), KOUTO 3aJBHKBaxa €JIeKTPOIHUTa M Ch3/aBaxa JBE MPOTHBONOIOXKHH I10
MIOCOKA TEYCHHS — BB3XOIAIIO M Hu3Xoxsamo. IIpum ToBa ce ochIiecTBsSBaIIe HEMPEKHCHATO
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[0J]aBaHe Ha OXJIAJICHUS OT arperara eIeKTPOJUT B paboOTHATa 30HA, a TOIUIMS CE HACOYBAILE
HaJIO0NTy 3a oxjaxaaHe. OnepatopbT O¢ OTCTpaHEH OT ONacHaTa 30HA, HACUTEHA ¢ M3MApPEHUsS OT
csipHa KHCeluHa. BB3myxbT Bede 3aABIKBalle TypOHMHATa 0e3 Ja KOHTAKTyBa C €IEKTPOJIUTa U
MTOBHIIIABA TEMIIEPATypaTa My.

Bropust ciay4aii (1o CKOpo CBbP3aH ¢ €KOJIOTHATA U OTa3BaHe Ha OKOJHATA Cpefia) Ha M3MEHEHHE
Ha TEXHOJIOTUYHOTO 000py/IBaHe, ChII0 Oelle CBbP3aH ¢ TalBaHUYEH MPOIIEC, IO TOYHO C MpoIieca
MOIMHKOBaHe — ur. 2.

o+.5

[#)
[3

[

@ur. 2. [TouuHkoBaHe: 1 — BaHa C €JICKTPOIHT; 2 — 00pabOTBaHU JleTaln (KaTomu); 3 —

MPUTHCKATEIHU NPYXHUHK; 4 — [IMHKOBU aHOAM; 5 — pelika 3a 3aKpelBaHe Ha AeTaliuTe.
ITo ToBa BpeMe WHKEHEPHO-TEXHUYECKUS TEepPCOHaN (KbM KOWTO C€ YHUCIsAXa BUCIIHCTHUTE)
penoBHO Oemie W3MpamiaH Ha ,,IOMOIN B HPOW3BOJCTBOTO. MHOrO KOJETM CMATaxa TOBa 3a
obuaHo (T. €. ,,a3“ 1a He CbM OOMKHOBEH Pa0OTHHK, Ta Ja paboTs B mpou3BoAcTBOTO!). JIndHo a3
CUUTaM , 4e TOBa Oellle MICaTHUs ILIAHC YOBEK J1a CH HAIPaBU CaAMOOILICHKA — MOXE JIM [1a MUCIIH,
pa3BuBa W YCBHBBPIIEHCTBA TEXHOJOTMUTE WM Ja IpUeMe BCHYKO 3a JaJCHOCT W Ja ce
orpaHp4aBa C TOBa. B mpoleca Ha MONMHKOBAaHE OTPHULATEIHUS IONIOC Ce MOJAaBa KbM
00paboTBaHUs JeTallN Ype3 MPUTHCKATEHA TPYKUHA, KOATO € Tona. [IpobnemMbT Oemie B TOBa, 4e
BCJICJICTBHE Ha NMPEKUs KOHTAKT MEXTy NpPYKHHATAa W JeTaila 3a BPEMETO Ha MOIMHKOBAaHE Ha
JieTaiiya IpyXMHATa CHINO Ce IOKPHUBAIIE ChC CIOH IMHK, Aeben okoimo 4 mMm. OTiaraHeTo Ha
LUHKa BBPXY MPYXUHUTEC NPUYMHSBAILIEC CHUIIHO CHIDKaBaHE Ha €JIACTUYHOCTTA UM, a OTTaM H 10
BJIOIIIABaHE HA KOHTAKTa M KayecTBOTO Ha JeTaiinure. ToBa Hajaraimie ciie MOLMMHKOBAHETO Ha
BCsika Tpymna oT 12 neraiina (3akpeneHu Ha peiikaTta 5) a ce IEeMOHTHUPAT BCUYKU 12 MpyXUHH, 12
Ce pa3lMHKOBAT B COJHA KHCEIIMHA B OT/IEJHA BaHA, KaTO B Kpas Ha paOOTHHS IMPOIEC COIHATa
KHCEIMHA W TPepadOTeHUsT OT Hes IMHK OT MpPY)XWHHUTE CE HW3XBBPIAIIC M OTHBAalIe B
npeyrcTBaTenHara craHnus. Ciesl HEKONKOJHEBHa paldoTa HOIIHA CMsHA, HAOIIOAEHHE U
aHaIM3UpPAHE Ha CUTYalUsITa, HAMEPHX CIICIHOTO pelICHHE Ha IpobieMa — OOJIIKOX BCsKA €IHA OT
MPY’KMHHUTE B IJIACTMACOBa IIJlayXa, KaTo Ce OCTaBUXa caMoO JIBa MaJKH y4acThKa OT JBara Kpas
3a OCBIIECTBSBAHE Ha CJCKTPUYCCKH KOHTAKT C M3TOYHMKA M Jeraiina. KpaifHusr pesynrar ot
BCHYKO TOBa Oelle MKOHOMHSI Ha TOJISIMO KOJHMYECTBO COJHA KHCEIHHA, IUHK W TEXHOJOTHYHO
BpeMe, KakKTO W Ha MHOTO JPYI'H MaTepUald, W3MOJI3BaHKU 32 HEYTPATM3HPAHETO Ha OTHAHHUTE
MIPOAYKTH OT Tpolleca B MpeYHCTBATEIHATa CTAaHLWS Ha KoMOMHaTa. Pa3zbupa ce, mapanenHo c
TOBa CE HaMaJTK Opaka ¥ MOBHIIIY Ka4eCTBOTO HA TAJIBAHUYHOTO TOKPUTHE
3AKIJIIOYEHUE
B 3akmoueHue OMX MCKal Ja Kaxka, 4e BCSIKO MpeJyiara peauiia Bb3MOKHOCTH 32 MPOQECHOHATHO
pa3BHUTHE HA CICHUAIMCTHTE, KOUTO PabOTAT B Hero. Pa3dupa ce 70 royisiMa CTEleH TOBAa 3aBUCH
HEe CaMO OT HaydYHara ITIOJTrOTOBKa Ha CIICIMANIICTa, HO W HEroBaTa CIOCOOHOCT Ja HaOJronaBa,
OLICHSBA M aHANM3MPa CHTYalWsATa, CBbP3aHA C Pa3IMYHUTE mOpolecd. YecTo mpomsHaTa Ha
NpeOHN JeTaliiim W OOCTOATENICTBA, Kacaelld KOHKPETHO TMPOU3BOJCTBO BOJH KAakTO JIO
moJI00psiBaHe yCIOBHATA HA TPY/[I, TaKa U 10 3HAYUTEITHH HKOHOMUYIECKH €()eKTH, CBbP3aHH MPSIKO
ChC ce0eCTOMHOCTTA Ha U3/ TA.
JINTEPATYPA :
1. Kanmmna I1. JI., “Excniepument, Teopust, npaktuka”, u31. “Hayka u uskycrso”, Codus, 1977

41



Hayuynn tpynoBe Ha Cbio3a Ha ydyeHuTe B bbarapus—Iliosmus, cepusi b.
EctecTBenn u xymanurapuu Hayku, T. XVIII, ISSN 1311-9192 (Print), ISSN 2534-9376
(On-line), 2018. Scientific researches of the Union of Scientists in Bulgaria-Plovdiv,
series B. Natural Sciences and the Humanities, Vol. XVIII, ISSN 1311-9192 (Print),
ISSN 2534-9376 (On-line), 2018.

I'PABUTAIIMOHEH KOJIEBATEJIHO — POTAIIMOHEH METO/{
M YCTPOUCTBO 3A OINPEJAEJISHE BPEMETO 3A ITbJIHO
YTAABAHE HA TMUCIHEPCHHU CUCTEMUA
HBan CrosinoB BnikoB
TY Codus , Punauaa IlinoBaus

GRAVITATIONAL OSCILLATORY-ROTATIONAL METHOD AND A
DEVICE FOR DEFINING THE TIME FOR FULL SEDIMENTATION OF
DISPERSE SYSTEMS

Ivan Stoyanov Valkov
Sofia Technical University, Plovdiv Branch

Abstract:

Natural sedimentation in disperse systems is a physical process, taking place under the action of
the gravitational field of the earth. The final result from it is that the particles withhigher density
are positionedcloser to thebottom of the vesselas compared tothosewithlower density.
Sedimentation plays a different role in various industrial sectors: positive in wine and flotation
industry; negative in varnishing, cosmetics and food industry. In a number of cases it is useful to
establish the time, taken bya sedimentary process to complete. This paper proposes a method and a
device for defining this time interval, based on the displacement of the center of gravity of the
disperse system during the sedimentation process until its end.

Key words: sedimentation time, physical pendulum, moment of inertia, disperse systems

1.KoHcTpyKIUs HA yCTPOHCTBOTO

EcTecTBEHOTO yTasiBaHE B AUCIIEPCHHUTE CHCTEMH € (DM3MYECKH IIPOLEC, KOWTO MPOTHYA
MOJ JISWCTBHE HA TPaBHTAMOHHOTO IOJIe Ha 3eMATa. KpalfHHAT pe3ynrar OT HETOo € TaKbB, 4e
YAaCTUIUTE C MO-TOJIIMA IUIBTHOCT C€ pasIloJiaraT Mmo-O0Ju30 10 ABHOTO HAa Chla B CPaBHEHHUE C
TE3H C 110 — MaJKa ITBTHOCT.
VYTasiBaHeTo Urpae B MPOMUIIUICHH OPAHILIOBE pa3inyHa POJIS :
a/ TI0JIOKUTETHA BHB BUHAPCKaTa, (IIOTAI[MOHHATA H JP.
0/ oTpuLIaTeNHa B JIAKO —0OSKHIICKAaTa, KO3METHYHATA, XPaHUTEIIHO-BKYCOBaTa U JIp.
B penmma cirygan e mMoJie3HO Jla c€ YCTAHOBH BPEMETO, 3a KOETO €AWH yTacueH MpoIec €
NPUKIIIOYWI HAITbIIHO. B HacTosIaTa paboTa ce mpezyiara METoI U YCTPOMCTBO 3a ONpenelisiHe Ha
TOBa BpeMe, KOMTO ce 0OasmpaT Ha M3MECTBAaHETO Ha IEHTHhpPa Ha TEXeCTTa Ha JHCIepcHara
CHCTEeMa 0 BpeMe Ha YTaeYHUsI POLIEC A0 IBIHOTO MY MPHKIIOYBAHE
Vma pa3nuuHE BUIOBE NPHOOPH /CEIMMEHTOMETPH/, C IOMOINTAa HAa KOHTO CE MPaBAT
W3MEpBaHUs /MIPEKU MM KOCBEHH/, 4pe3 Pe3yJNTaTHTE OT KOUTO CE CHIM 33 MPUKIIOYBAaHE Ha
nporeca. EMHI OT TAX ca MOAXOIAIIN 3a NMPO3pAadyHH CPEAX /ONTHIHW/, a APYTU 3a TMPOU3BOIHU
Cpeiu —paIuanuoOHHUTE.
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B Hacrosimara pabora ce mpeiara yCTPOWCTBO, MOAXOJIIO 32 KOHTPOJI HA yTaeYHHTE
IIPOIIECH HE3aBUCHMO OT XapaKTepa Ha W3CIeABaHaTa JUCIEePCHa cucTeMa — ¢ur. 1

4

@ur.1 ExcriepumenTanHa ypeada:
1- KoH3011a; 2-1arepeH Bb3el; 3- AbprKad 3a 3aKpelBaHe Ha ENPYBETKA; 4- eIIPyBETKA C JUCIEPCHA
cucreMa
2. IlpuHIHMN Ha feficTBHe

[IpuHIUIBT Ha JEHCTBHE Ha YCTPOWCTBOTO ce 0Oaszupa HAa NPUHIMIIA HA JCHCTBHE HA
¢usnaHOTO Maxano. M3cnenBaHara TucCIiepcHa CUCTEMa Ce HallMBa B empyBeTKaTa. BemHara crep
HaJIMBAHETO ENpyBETKaTa c€ OTKJIOHSABAa Ha JaJeH NpeIBapUTEIHO ompezeieH B o. Ha
MIpaKTUKa enpyBeTKaTa MpeaCcTaBisiBa PU3UMYHO Maxalo, Kojaebaemo ce OKoJIo 0C, MUHABAIA Tpe3
OCTTa Ha JIarepHHS Bb3€Jl, B KOWTO JlarepyBa Abp)kaya Ha enpyBeTKaTa.

Crnenl OTKJIOHSBAHETO Ha BI'BJI 0L C€ 3aCHYa BPEMETO 32 ITBJIHO 3aTUXBaHE ty Ha KOJEOaHHETO
Ha emnpyBeTkara. V3mepBaHuATa Ha TO3M HapaMeTbp CE€ NPAaBAT Npe3 Pa3IUYHH HHTEPBAIA OT
Bpeme, Hanpumep 0,5 yaca /M30paHusi MHTEPBaT €CTECTBEHO 3aBUCH OT KOHKPETHATa JUCICpPCHA
cucrema/.

[IpouiechT Ha M3MepBaHe NPUBBHPIIBA TOTAaBa, KOraTO BPEMETO 3a 3aTUXBAHE MMa €/IHA U
ChIlla CTOMHOCT 3@ HAKOJIKO TIOCJIEeI0BaTETHU U3MEPBaHUS.

Bisemaiiku mon BHUMaHHE GopMynaTa 3a rnepuoaa Ty Ha GH3HYHOTO Maxajo € OYEeBHJIHO,
Yye ¢ TeYeHHE Ha BpeMeTo I1ie ce npoMeHs KakTo L, taka u [

Td,=27z L
mgL

I — WHEPUHOHEH MOMEHT Ha MaXaJloTO

m — Maca Ha JIUCIIepCHaTa CHCTeMa

L — pascrosiHue OT 0cTTa Ha KoJiebaHue JI0 [IEHThPA HAa MACUTE HA JUCIIEPCHATA CHCTEMA
g—981m/s
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JlornuHO € a ce OYakBa, Ye C MPOrpecHpaHe Ha IMpolleca Ha yTasBaHE J0 MBIHOTO MY
TPUKJTIOYBAHE BPEMETO 3a IIBIIHO YTasBaHE tyc 1€ HapacTBa. [IpHHIMIHO TOBa OH CleABaNoO OT
¢dakra, 4ye BeiauuyMHaTa L 3aBHCH JIMHEWHO OT HM3MECTBAaHETO HAa IO-TEXKKHUTC YACTUIM B
JICTIEpCHATa CHCTEMa BBB BEPTHKAIHA TOCOKA KBM JTBHOTO HA MpyBeTKAaTa.

B cBII0oTO BpeMe WHEPLMOHHUAT MOMEHT | 3aBHCH KBaJIpaTHYHO OT TE3H IPEMECTBAHUS U
CJIeZIOBATEITHO KOHKYpeHnusATa Mexxay [ u L Ou TpsodBano na e B monsa Ha L.

Ta3u xumnore3a O6e MpoBepeHa eKCIIEPUMEHTANHO (C MOMOINTa HAa BOJAEH pa3TBOp Ha
MIITHO Kade, KOeTO CpaBHHUTETHO OBP30 ce yTasBa). Pesynrature OT M3MEpBAaHETO ca AAJCHU B
Tabmmmal,

KBAETO: g« , thu - BpeMe /CeKyHIW/ 3a TBIHO 3aTUXBaHE Ha KOJICOAHUATA B HAYAIHUS U
KpailHUSI MOMEHT TIpH ITBJIHO yTasiBaHe,
thmep » thx,cp -  CPEIHM CTOMHOCTH Ha fyy M tgx OT 5 M3MEPBaHMUS B CEKyHIH
Tabm.1
Ne ma
H3MEpPBaAaHEC
1 2 3 4 5

tow | 836 | 818 | 798 | 823 | 833 | temep | 8.23
toe | 846 | 843 | 866 | 9.01 897 | tewep | 871

3.3akia0uenue

IIpemioxkeH € METOA M YCTPOWCTBO 3a M3MEpBaHE Ha BPEMETO 3a I'BJIHO yTasBaHE Ha
MPON3BOJIHA T€YHA JHUCIEPCHA CHCTEMA.

[lpuBeneHn ca eKCHEpHMEHTANHH pe3yiaTaTd 3a paboTraTa Ha  YCTPOHCTBOTO.
JombnHuTenHO e OBAAT MyOIMKYyBaHH TEOPETHYHM PA3deTH, MOTBBPIKAABAIIM ITOIYICHHTE
€KCIepUMEHTAITHU PE3YJITaTH.

4. Jluteparypa

1. Xpuctozos /JI. u ap. Mozenupane Ha pa3ciOsSBaHETO B TCYHH AWCIICPCHH CPEIH NPHU IIpaBa M
obpatHa cemumentarus, JTU — Codus, 1.19,2013r.

2. Kpscre T'.A., Maue K.II. VYcrpoiicTBo 3a ceAMMEHTAIMOHEH AaHAJINW3 Ha TEYHH
nonuaucnepcHu cucremu. Haydanu tpynose nHa I1Y |, Ilancuit Xunennapcku” 1.28, kH.4, 1990r-
Puszuka
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PABBUTHUE HA IIO3HABATEJIHU UHTEPECH HA YYEHUIIUTE B
OBYYEHHUETO I10 ®PU3UKA ITPU U3ITO/I3BAHE HA MOJAEJIMPAHE

Temenyxka IleneBal, Munka XamkueBa2, Auapeii [leres3
1CY ,,Cs. ¢B. Kupua u Meroauii” — rp. Cmousin, 2IITIIMI ,,B. JleBcku“ —
rp. Cmousn, 3 IIIJIP — OAK — Cmoasin

DEVELOPMENT OF KNOWLEDGE PERSONAL INTERESTS IN
PHYSIC EDUCATION IN USE OF MODELING
Temenuzhka Peneval, Milka Hadzhieva2, Andrey Petev3,
1Primary and Secondary School/ Comprehensive School “St. st. Cyril and
Methodius” — Smolyan, 2 Secondary School of mathematics and Natural
sciences ,,Vasil Levski“ — Smolyan, 3 Center for Support of Personal
Development — United Children complex - Smolyan

Abstrakt:

We share experience from research that aims to reveal and justify opportunities for the
development of cognitive interests of students by using modeling in physics education and
specifically in the study of heat phenomena in the eighth grade.

Keywords: modeling, cognitive interests, training, thermal phenomena

AKTYaJTHOCT Ha TeMaTa:

W3non3BaHeTo Ha NHOBATUBHU METOOU Ha 06y‘IeHI/Ie 1o q)I/I3I/IKa € CBBP3aHO CHC Chb31aBaHE
Ha yCJIOBHS 32 OBJIa/IsIBaHE Ha METO/M Ha MIO3HAHUE OT YUCHHIUTE, CPEJ KOMTO TOJSIMO 3HAYCHHE
puao0HBa MOJETHPAHETO.

Hsxkon OT chUIECTBEHUTE CTpaHH M OCOOCHOCTHM Ha MOJCIHPAHETO, KOHTO OINPEHEISAT
HCEroBOTO MACTO M 3HAYCHHEC B CHCTEMAaTa OT MHOBAaTHBHU MCTOJHM Ha O6y'~{eHI/Ie o (bI/I3I/IKa, ca:
»CETHUBHA Ol'lOpa“ Ha MUCHBJITA (OT IICUXO0JIOTHYCCKa TIJICAHa Tqua); BHUCIIa CTCIICH Ha
HarjIeAHOCT; CBBHP3BAIlO 3BECHO MEKAY CKCIICPUMEHTAITHUTE U TCOPETUYHN METOAU Ha U3CJICABAHE,
OTKpOsIBa CBHIICCTBCHUTC OT HCCBUICCTBCHUTC CTpPAHU U CBONCTBAa Ha HU3y4YaBaHUTC (1)I/I3I/I‘-IHI/I
00€KTH (SIBIICHHS, TIPOLIECH, YPEAU U TEXHOJOTHH).

JluTepaTypHHUsIT 0030p TOKa3a, 4e HEMBJIHO € pa3paboTeH BhIpoca 3a (opmupane u
Pa3BUTHUEC Ha II0O3HABATCJIHW HWHTCPECH Ha YUYCHUIUTC IIpU H3MOJI3BAHC Ha MOACIHMPAHEC B
O6y‘-ICHI/I€TO 110 (1)1/131/11(8. U KOHKPCTHO IIPpU U3y4YaBAHC HA TOIJIMHHU SBJICHHSA B OCMH KJIaC, KOCTO
MOTHBHpa paboTaTa HU 110 Ta3H TeMa.

3agaunTe, KOUTO CU MOCTABUXME Ca:

- Pa3pa60TBaHe Ha CUCTEMa OT MOJCJIM 3a U3ydaBaHC Ha TOIJIMHHU ABJICHHUSA B OCMH KJlac
KaToO JOIIBJIHCHUEC KBbM TC3HU B yqe6H1/H<a n y‘Ie6HI/ITe rmomMaralia 1o (1)I/I3I/IKa 1 aCTpOHOMHSA B OCMHU
KJIac.
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- IMpoBexkJaHe HAa MEJATOrMYECKH CKCIICPUMEHT 3a OILCHKAa JOKOJKO MpeIIoKeHaTa

CHCTEeMa 3a MOJICJIMPAHE MIPH W3y9YaBaHe HA TOIUTMHHU SIBJICHUS. B OCMH KJIaC, BKIIFOYUTEIHO U TIPU

pelaBaHe Ha 3a7a4yH, JONPUHACS 3a pa3BUTHE HA O3HABATEIHUTE HHTEPECH Ha YUCHHUITUTE.
IIpumepu 3a MogenupaHe NpU M3yYaBaHe HA TONJIMHHY SIBJICHUSI B OCMH KJac

Ipennoxenn ca B Ipuiao:xkennsa 1 w 2 mpuMmepu 3a MOJEIHMpaHEe NPH U3y4aBaHE Ha
TOITMHHY SIBJICHUSI B OCMH KJIac, KOUTO Ca JOIIBJIHCHUE KbM TE3W B MPEAMIIHA HAIA TTyOIHKaIus
(Petev, A. and oth., 2015 r.). B cnomenatute Ipunoxenuss 1 u 2, ca najeHd OpUMEpH 3a
MOJISIUpaHe HA: CHEPreTUYHH 3aBUCHMOCTH, CBINECTBEHH XapaKTEePUCTUKHA HAa HW3yYaBAHUTE
TOIUIMHHHU SIBJICHHS, POJOBO-BUIOBH OTHOLICHHS. [IpeayiokeHHM ca 3aadd 3a MOJACIUpAHE Ha
POIOBO-BHIOBY OTHOIICHHSI M MOJICIMPaHe Ha 1e(UHUIIMOHHU BPH3KH.

IIpumepHa pa3paboTKa, 3a M3MOJI3BaHE HAa MOJCIHPAHE IPH pellaBaHe Ha 33aJa4yd BBPXY
TOIUTMHHY SIBJICHUS B OCMHU KJIac, € MpeJcTaBeHa B MpeauiHa Hamma myoiukanus (Peneva, T. and
oth., 2015 r.).

Ilenaroruyecku CKCIIEPUMEHT. AHaJamu3 Ha pe3yJaTaTuTe 1 U3BOAU.

3a menmuTe Ha MMEJAarormdecKUs eKCIePUMEHT ca M3TPaJicH! 1Ba METOANYHH BapuaHTa — A
u b. [lpu meromuuen Bapuant A (MB A) oOy4eHHeTO € MO TpaaWIIMOHEH HA4YHH, a IPHU
MetoandeH BapuanT b (MB bB) - memeHacoueHo W cuCTeMHO B OOy4YEHHETO ce€ H3ION3a
MOJIeNIUpaHe, KakTo MpH H3ACHSABAaHE HAa HOBU 3HAHUS, Taka U IpH pelllaBaHe Ha 3ajaud. Bb3
OCHOBA Ha pe3yiTaTuTe oT TecT N2 1 (3a BXOJHO HMBO) M CXOJICTBO HA OLIEHKUTE HA YUCHHUITUTE
no Gu3uKa U MaTeMaTHKa ca U3TPAACHN METOIMYHUTE BAPHAHTH.

Ha ¢ur. 1* ca npeacraBeHu pesynrature oT TecT N I (32 BXOJHO HHUBO) IO H3CJIEIBA-
HUS T10KA3aTelNl - pAGHUUEe HA YCEOEHOCH HA CUCMEMA OM 3HAHUA U NO3HA8AMENHU 0eliCh-
6us, OTKBAETO C€ BUXKJA, Y€ HE CHIIECTBYBA CTATUCTHYECKH 3HAUMMa Pa3jinKa MEXIy METO-
nuaHuTe BapuaHTH A n b. JlokasBa ce, 4e ydeHHIUTE, pa3NpeaeiicHH 10 METOINYHN BapuaH-
TH, Ca OT €JlHAa U ChI[a TeHepajHa CbBKYIHOCT.

Harnenno pesynrature ot Tect M 2 3a cTaTHUCTHYECKAaTa 3HAYMMOCT Ha Pa3JIMKUTE
MeXIy METOIMYHHTE BapuaHTH A u b ca npencrasenu Ha ¢ur.1%. CraTucTHIeCKH 3HAYUMHUTE
Pa3 MK MEKIY CPEIHUTE BEIHYMHH ITOKA3BaT, 4 [0 OTHOUICHHWE HA M3CICABAHMS ITOKa3aTe
- PasHuUie HA YC6OEHOCM HA CUCMEMAma Om 3HAHUA U NO3HAGAMENHU Oelicmeus, TTIOCTH-
JKCHHUATa Ha METOIWYCH BapHaHT b MpeBb3X0KaaT Te3W Ha METOINYCH BapHaHT A.

30

20 + m MB A
MB B

10

TecT 1 TecT 2
a) 6)

®ur. 1. [Iuarpamu Ha pe3yaratute oT TecT 1 u tect 2 32 MB A u MB b.
AHAaJIU3 U U3BOJH OT AHKETH HA YUYEeHUIIH:
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AHKeTHpaHHUTE YYEHHLH ca OT OCMH M AeBeTH Kiac. O0umar Opoil Ha aHKeTUpaHUTE y4e-
aum e 60 /mectaecer/ or CY ,,Cs. cB. Kupun u Metoguii* u IIIIMI ,,Bacun JleBcku™ B rp.
CMonsH. 3a TOCTUTaHe Ha MO-ToJsiMa OOEKTUBHOCT Ha OTTOBOPHUTE aHKETUTE Ca aHOHUMHHU.

AHanM3BT HA OTTOBOPHTE HA BBIIPOCHTE B aHKETaTa IOKa3Ba JOKOJKO yYCHHIIUTE ca OC-
MUCIIWJIM CBLIHOCTTa Ha MOJEIMPAHETO M IMPOSBSABAT JIM UHTEpEC Ja 3aAbi00vaT 3HAHHUATA U
yMeHusATa cu Aa mozenupar. Orrosopure Ha ydenunure or MB A u MB b ca npencrasenu

rpaduyHo Ha ¢wur. 2.

70
60
50
40 ——MBA
30 = —— —
20 \./l ~=-MB b
10
0
na K. A3, T. He He
dur. 2

- OkazBa ce, ue 60 % OT yueHMIUTE OT MeTOAUYEH BapuaHT b mposssBaT uHTEepec u
JKeJaHHe Ja 3aAbI004aT 3HaHUATA U YMEHUSATA CH 32 MOJIEJUpPaHe, a OT MeTOAUYCH BAPHAHT A -
31 %.

- HHTepec n sxemaHue Ja HaydaT HOBEYE 3a MOJAENUpAHE NPH pellaBaHe Ha 3aJaddl IO
¢m3uka nposssBar 68 % ot yuerunute or MB B, aor MB A - 28 % .

- Pesynrarure oT aHkeTaTa C YYEHHUIM IOKa3BaT, Y€ MO-TOJSIM IIO3HABATEJIEH UHTEpEC
KBM MOJCJINPAHETO NMPOSABSIBAT YICHUIINTE OT METOANYCH BapHaHT b, cpsMo Te3u oT MeToau-
YeH BAPUAHT A.

- B®3 ocHOBa Ha eKCIHEPTHH OIEHKH Ha Y4YMTENH MO (U3MKAa C€ YCTaHOBSBA, e
M3MOJI3BAHETO HAa MOJENMpaHe B OOydeHHEeTO N0 (M3MKAa M KOHKPETHO IPH HW3y4aBaHE Ha
TOILUTMHHHY SIBJICHUS JONIPUHACS 3a:

- [I0-JIECHO BB3IPUEMAHE M OCMUCISHE Ha CHUCTEMaTa OT 3HAHMsS W I103HaBaTEIHU
JIeNCTBUS;

- 10-100pO OCMHUCIISTHE PEIICHUEeTO Ha 33/1a4H;

- pa3BHUTHE Ha pe(IIEKCUBHA YMEHUS y yUCHULIUTE.

N3cnenBaHusATa TOTBBPXKIABAT, Ye TPH U3MOJ3BAHETO Ha MHOTOOOpa3HWeTo OT
BB3MOXHOCTH 3a MOJICJIMpPaHe, CEe MOCTHra IMo-7o0po pa3dupaHe M OCMHUCISIHE Ha y4eOHOTO
CBHIBPKAHUE OT YUEHHUIIUTE, KOETO JIONPHHACS 3a pa3BUTHE HAa JIOTMYECKOTO MM MHUCICHE U
MI03HABaTENIHU HHTEPECH, OKa3Ba MOJI0KUTENHO BIUSHUE BPXY MOTHBAIUATA UM 32 YUCHE.

Oxka3Ba ce, 4e € HaJaMle KOpEeNIaldOHHA 3aBUCHMOCT MEXJY YMEHUATA HAa YUCHUIUTE Ja
MOJIETHUPAT U Pa3sBUTUETO HA TIO3HABATETHUTE UM HHTEPECH.

3akioueHue

ITocTaBsgHETO OT YUHTENs KaTO CAMOCMOAMENHA nedazozu4ecka 3a0aia B €KCIepu-
MEHTHpaHHs METOINYCH BapHaHT b — M3MoI3BaHe Ha MojieMpaHe B 00YICHHETO Mo (pH3HKa, €
OT CBILECTBEHO 3HAUCHHUE.

VYcraHoBsiBa ce pa3HOOOpa3ne OT BB3MOXKHOCTH 3a MOJENHpaHe ITpPH H3ydaBaHE Ha
TOIUIMHHU SIBJICHUS B OCMHM Kjiac. MoJenupaHe MOXe Ja ce H3I0N3Ba NpU U3SACHABAaHE Ha HOBU
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3HaHWMsI, IPH 00OOLICHHE W TIPEroBOp, MPHU PEIaBaHe Ha 3a/add, a ChINO TaKa W MPH OLEHKA Ha
CHCTEMaTa OT 3HAaHHs U TO3HABATEIIHH JISHCTBHUS Ha YUCHHULIUTE.

[To-rbIHOTO M3MOJI3BaHE Ha MHOTOOOPa3HeTO OT MOJEIH M Ha BB3MOXXHOCTUTE 32 MO-
JelMpaHe e CBbP3aHO HE caMO C HaMaJsiBaHe Ha HHG)OPMAalMOHHATA HATOBAPEHOCT HA yYCHU-
LIMTE, HO BOJH O OMPOCTSIBAHE HA TO3H CI0XEH HH(OPMALMOHEH MPOLEC, IPaBU IO I0-10C-
THIIEH ¥ 3HAYNM 32 YUCHHIIUTE.

B sBeH WM HesBEH BHA MOJCIHMPAHETO NPHCHCTBA BHHAIM NPH PEATH3HPAHETO HA
HIpOOJIEMHOCT B 00YUCHHETO, KOCTO € CIEACTBHIE OT OCHOBHHUTE My (DYHKIIHH.

W3cnenBaHusiTa HHM MNOTBBPXKIABAT, Ye MPEIAIOKEHATA CHCTEMa OT MOJACIH H
BB3MOXKHOCTH 32 MOJEIMpaHe MNpH H3ydyaBaHe Ha TOIUIMHHM SIBICHHS B OCMH KIac,
BKJIFOYHTEITHO U IIPH PELIaBaHE Ha 3a[a4H ¢ C TOJISIM II03HABATENICH U eBPUCTHYCH MOTCHIHA.
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IMpunoxenne 1

l.MoneanaHe Ha CHEPreTUYHN 3aBUCUMOCTH IPU ITPEXOAN MEKAY arpe€raTHU CbCTOAHUA:

TTormbiane Ilornsmane
Ha TOITMHA Ha TOIIJIMHA
Q>0 Q>0
TBBpAO I'azo-
o0pa3Ho

OtnaBaHe
Ha TOIUIMHA
0o<0n

OtnaBaHe
Ha TOIUTMHA
<o
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IIpunoxenne 1 - npoab/zKeHue

2. MonenupaHe Ha €HEPreTUYHH 3aBUCUMOCTH IIPU TOIUIMHEH JIBUraTel (apHa TypOuHa):

Brrpenina eneprus
Ha TOPUBOTO
(npupopeH ras,
BBIJIMIIA, Ma3yT

T'opene
(otnaBa ce
TOTUTNHA)

Q>0

A\ 4

uTH.), U

VBennuasa ce Wsnape
BBTpENIHATA HHC Ha
eHeprus H aBojara | BOAaTa
(8 cpaa), AU>0 Q>0

HapacTBane Ha
BBTpEIIHATA

SHeprus Ha naparta

I0J] HAJIATaHE,
aU>0

'

KunetnuHa eHeprus Ha BEPTEIHBOTO
IBYDKEHHE Ha TypOuHara, Ei2

KuneTn4yHa eHeprus Ha MOTOKa OT mapa
noJ Hayarade, Exi

3. ColecTBeHH XapaKTEPUCTUKHU Ha (PU3HUHOTO SBJIECHHE TOIIIOOOMEH:

IMpunoxenue
CaLIHOCT
I OM3UIHO I
I SIBJIEHUE I
I 3aKOHOMEPHOCTH |
| KonunuecrBenu 1 0COOCHOCTH Ha |
| XapakTepucCTr BB3HUKBAHE U |
I TIIpOTUYAHE I
| : Knacudukauus | |
sesssodyessssssssss posssisfisssssssssistsssssassssais feceesssces posss:
Ipouec, koiito : | |
HpOTHYA TIPU
P P | TOTUIOOBEME | '
KOHTAKT Ha 1B I I
Tena ¢ pasiuIHi | I
TeMIepaTypH I |
KonuaecTBo TOMmMHa — \l/
QJ Q=0U
W3smenenue Ha Q=m.c. Ot
BBTPEIIHATA CHEPTHA - Tomuto- Temmeparypa ciesi TOIIo0OMEH Ha Harpesaren:n n
A U npremMa Tenara — t o C OTOHHI/[THeélHI/l
CHUCTCMHU B OMTA
Creupduien Torumunen He IpreTo KOINYEeCTBO TOTLTHHA .
kanaurer — ¢, J/ kg.K Q>0) Qi=micr(t—ty)
. . TIPOU3BOACTBOTO
Creunduyna iOFJI;IEHa Ha Tormo- OTa1eHO KONHYECTBO TOMIHHA Tpenasare 1
T TONICHE — A, g o— Q2=m2. c2 (- t) npuemMaHe Ha
eMnepaTypAHf IpoMsHa - o Q 1= Q ,— ypaBHeHI/Ie Ha TOIUIMHHA
M Q<0 TOIUTMHHHUS OallaHC Ha CHCTEMa OT CHEpTHS B
aca - m IBe Tena npupojara
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IIpunnoxenue 2

3amaya 3a MOJieTMpaHe HAa POJIOBO-BUIOBH OTHOIICHUS:
4. B npaBOBI'bIIHMKA HAUIIIETE HA3BAHUETO HA JIUIICBAIIO MMOHATHE, KOETO
00euHABA 3a]1aICHUTE TIOHSTHUS WJIH € TACHO CBBP3aHO C TAX.

pd \ ™

HATPEBATEJ | | PAROTHO BEIITECTRO | | OXJTATTUTEN |

3amaun 3a MoJieNMpaHe Ha JeUHUIIMOHHN BPb3KH:
5. ITonrbIHETE AUIICBAIIOTO MOHATHUE B CXEMATA:

\ 4

Pa6ora Ha TIpOMSIHA Ha ....covvveeiieiiieeanen,

BBHHIIHU CHJIH
BBPXY Ta3 - A

[IpomsHa Ha obema HaTaza - A V

A 4

6. CB’Lp)KeTC MPaBOBI'BJIHUIHUTE CHbC CTPCIIKH, TaKa Y€ BCAKA OT TAX Ja 3ario4Ba OT IMOHATUE C
IoMoIITa Ha KOCTO CC ONpECaACIA IMMOHATUETO B Kpas H.

Maca - m Hansarane - P

CrienpyyHa TOTUTMHA HA TOTICHE - A

TemnepaTtypHa nmpomsiHa - At

KonndecTBo TOMmIMHA HA TOIICHE - Q

Ob6em - V

7. CBBpKETE CHC CTPEIKU CHOTBETHUTE MPABOBI'BIHULIH.

_ v
Mzoxopen P = const = — const
T
N3orepmen V = const P. V =const
U300 T= t F
3obapen - cons ; = const
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THICKNESS STRUCTURES OF NATURAL
AND ARTIFICIAL SCOTS PINE DENDROCOENOSES

Roumen Petrin and Ivaylo Markov
Forest Research Institute of the Bulgarian Academy of Sciences, Sofia

Abstract:

On the basis of 195 sample plots have the curves of tree-number distribution according to
thickness levels been investigated for two aggregates of dendrocoenoses of different origins. (By
‘origin’ we mean, on the one hand, Scots pine stands established by seeds, i.e. natural Scots pine
dendrocoenoses, and, on the other, Scots pine plantations that Man has established artificially by
sowing or planting.) The curves of the distribution in percentages have been transformed into
complex, distribution curves by multiplying these percentages by the thickness levels, which
makes it possible for the curves to represent the volumes of wood in the dendrocoenoses in a more
realistic way. The complex curves have been investigated by means of a special coefficient of
asymmetry (Cas) that enables us to find out the asymmetry of each tree-number distribution curve
in terms of the average diameter. For the natural and artificial Scots pine dendrocoenoses, the
average curves of the normal numbers have been calculated, and the average curves have been
compared with A. V. Tyurin’s uniform average curve of normal numbers. The investigation has
resulted in finding out that the distribution of the sample-plot numbers according to the asymmetry
or symmetry of the curves revealing the thickness structures of both aggregates investigated is
almost one and the same. Hence, the inference that the origins of Scots pine dendrocoenoses do
not influence their thickness structures and that they can be investigated together as a whole.
Comparing the average curves of the normal numbers for the natural and artificial Scots pine
dendrocoenoses with Tyurin’s uniform average curve has resulted in finding the extreme similarity
between the curves’ shapes and the great proximity of their values, which confirms that the
dendrocoenoses’ thickness structures are not influenced by either the origin of the Scots pine trees
or the very tree species.

Key words: Scots pine dendrocoenoses, thickness structure, symmetry, normal numbers

INTRODUCTION:

It is very important for forest managers to be able to estimate the timber volume and assortment
structure of each particular forest, yet as easily, quickly and accurately as possible. For this reason,
it is necessary to permanently perfect the normative and reference base of forest estimation, i.e. to
perfect the respective models and tables, hence, scientist always have to improve their knowledge
of the regularities in the structures of forest dendrocoenoses. In connection with this, the present
investigation has dealt with the thickness structures of Scots pine stands and plantations while
comparing these.

Natural Scots pine dendrocoenoses occupy a comparatively large area — about 51.7% of
the coniferous forests in Bulgaria, and they are among the most highly productive natural, lasting
stands, whereas Scots pine plantations comprise about 8.4% of the coniferous forests in this
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country. These forests are important as for timber production so for recreation, health
improvement and amenity, because they occupy sites where they grow under mountain and hill
conditions.

A number of authors have carried out studies of forest-stand structures (Tretyakov, 1927,
Tretyakov, 1952, Sirakov, 1947, Nedyalkov, 1964 and 1967, Mihov, 1991, Mihov et al., 1993,
Dimitrov, 2003, and Tonchev, 2007). The more important inferences the above and other authors
have made from their studies of stand structure are as follows:

Tretyakov, 1927, carried out a detailed study of the regularities in the structures and variation of
some dendrobiometric indicators in even-aged and pure stands, as well as in uneven-aged ones of
mixed compositions and complex sylvicultural systems, on the basis of data as of his own so by
Weise, Kuntze and others. He established that forest structure always has a constant nature,
regardless of spacing index, age, tree species, growth conditions, and stands — as normal so
complex, mixed ones. This gave him the reason to formulate the Law about the Uniformity of
Stand Structure.

Tyurin, 1938, while comparing the curves of the distribution of the trees in many, pure, even-
aged, normal stands, came to the conclusion that the aspects of the curves were influenced neither
by tree species and site conditions nor by spacing index. Age was found to have a certain
influence, as well as the kind of thinning. This gave him the reason for developing a uniform curve
of the percentage distribution of tree numbers and basal areas according to natural levels of
thickness for all tree species.

G. Sirakov, 1947, developed a method of creating constant curves of heights, for groups, the so-
called order curves of heights, which, together with the thickness-structure curve, provide the basis
for developing volumetric and assortment tables.

Simeon Nedyalkov, 1964 and 1967, established different curves of the distribution for particular
generations in terms of the thickness structures of uneven-aged growing stocks of different
species: Scots and Austrian pines, common beech, oak, and spruce. For the generations at
particular ages, the distribution curves had bell-shaped or parabolic aspects, with one or two
maximums, and the total curve of the distribution had a constantly descending nature and an
exponential form.

Mihov and Tsogtbaatar, 1994, on the basis of natural indicators, have found out three types of
European larch stand thickness structure: with a left-hand-side, right-hand-side and central
asymmetry in terms of average diameter.

Mihov et al., 1996, has found the availability of three types of thickness structure and height
structure of mature beech growing stocks: with a right-hand-side (-) asymmetry, left-hand-side (+)
asymmetry, and of the normal (symmetric) type.

E. Dimitrov, 2003, having investigated different functions of tree-number distribution according
to thickness levels, has found out the availability of three typical distributions: symmetric (or
normal), right asymmetric and left asymmetric. This same author has cited investigations by
Tishenko, 1926, where the latter, while simultaneously investigating in detail the tree-number
distributions in Scots pine, spruce, aspen and birch dendrocoenoses, found out that these
distributions did not depend on spacing index, age, site index (stand-quality level) but only on the
average diameter and the tree species.

Tonchev, 2007, while investigating the thickness structures of common beech dendrocoenoses,
has found out that the function of the normal distribution describes this distribution in the best
way. He has established three types of structure depending on the asymmetry of the curve of the
tree-number distribution according to thickness levels.

PURPOSE: The purpose of the present work is to investigate the thickness structures of natural
and artificial Scots pine dendrocoenoses with a view to solving the following problems:

1. Finding out the different types of thickness structure of natural and artificial Scots pine
dendrocoenoses; investigating the symmetry (or asymmetry) of the thickness-structure curves for
both aggregates, and
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2. Comparing the parametric, average curves of the normal numbers for the investigated
dendrocoenoses in the two groups with A.V. Tyurin’s average curve developed for all tree species,
with a view to find a proximity in their values, which could provide reasons for making important
inferences.

OBJECTS OF THE INVESTIGATION:

The present investigation pertains to natural Scots pine dendrocoenoses in the Rila Mountains
(Samokov, Belovo and Yundola), the Rhodope Mountains (Peshtera, Satovcha, Devin, Velingrad
and Ardino) and Sakar Mountain (Svilengrad). A total of 110 sample plots have been laid, 68 of
these being in mature and 42 — in young and middle-aged natural Scots pine stands. In the Scots
pine plantations, 85 sample plots have been laid in the lands of: the state forest estates of
Doupnitsa, Koprivshtitsa, Hvoyna, Godech, Breznik and Belitsa; Plovdiv Regional Forestry
Board; Vitosha Nature Park, and the towns of Rila and Sapareva Banya. The investigation has
been based on a total of 195 sample plots.

METHODS: For each sample plot, the natural levels of thickness (NLT) have been calculated after
Tyurin, 1938. These are obtained by dividing the absolute levels of thickness by the average
diameter; this is a methodical approach making it possible to unify the abscissa points of the
thickness-structure curves. The natural levels of thickness are relative numbers, each
corresponding to a particular number of trees. The respective numbers of trees have been reported
in percentages, in a graphical way, for each round level of thickness (0.5, 0.6 etc.). Further on, the
curves of the percentage distributions of the trees have been converted into complex curves of
thickness structures by multiplying the tree numbers by the natural levels of thickness, and, after
their unification to 100%, we have investigated them in terms of their asymmetry in relation to the
abscissa point 1.0, which pertains to the average diameter in the stand. It has been necessary to
introduce the complex curves so that these will reveal not only the numbers of trees but also tree
thicknesses. The complex curves are actually the tree numbers in percentages, though changed
according to the trees’ relative (or natural) thickness levels. Thus, with lower levels of thickness
the tree numbers become smaller and with the higher ones — larger. If the complex curves of the
thickness structures are of a prevailing right-hand-side asymmetry in relation to the NLT 1.0, this
means larger amounts of wood with thicker trees and, respectively, more wood in the very
dendrocoenosis. It is just the opposite with the prevailing left-hand-side asymmetry — the
dendrocoenosis will contain less wood and its assortment structure will be of a lower quality.

We draw your attention to the fact that we investigate the asymmetry of the complex curves of
distribution in relation to the average diameter (NLT = 1.0), which is a point on the abscissa, not in
relation to the distribution curve’s maximum, as it is with statistical asymmetry. The distribution
curves have been investigated within the NLT interval from 0.6 to 1.4, which is an interval of the
complex curves of tree-number distribution. Though shortened, it is valid for all the curves and
sufficient for reporting the asymmetry of the curves, as well as for making an analysis in
comparison with other parametric curves.

For investigating the asymmetry of the tree-number distribution curves, we have introduced a
special coefficient of asymmetry, which can be written down with the formula:

Kas= No, x1+ Noot... Nos+Z(Nog+ Ny ot Ni1)/2

N, N etc. are the numbers of trees of the respective thickness levels, starting from the lowest, in %,
up to level 0.8, inclusive;

N+N is the sum of the numbers of the trees of the three, central levels of thickness: 0.9, 1.0 and
1.1, in %.

The presented formula reveals the fact that the trees of the central levels of thickness, 0.9, 1.0 and
1.1, i.e. around the average diameter, are in the largest numbers. These numbers are divided by
two for estimating with a maximum accuracy their curves’ asymmetry in relation to the average
diameter (or the natural level of thickness 1.0).
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When K, as calculated in percent, is lower than 49%, the curves are of a right-hand-side
asymmetry, above 51% - the asymmetry is a left-hand-side one, and when its values are within the
interval from 49% to 51% - we have assumed the curves as symmetric.

Further on, the distribution curves have been transformed into total-distribution curves, where the
number of trees for each thickness level is calculated in percent with accumulation; in this way the
value of 100% is obtained for the last level of thickness. From these curves have the normal
numbers’ curves been obtained by dividing the percentages for the particular thickness levels by
the percentage for the last level, i.e. by 100. The act of obtaining the curves of the normal
numbers (also called indicators of quality) is a stage of the calculations done through the Natural
Indicators’ Method (Douhovnikov, 1966). Based on the curves of the normal numbers has the
average curve of the normal numbers been calculated (q) for both investigated aggregates of
curves, i.e. for the natural and artificial Scots pine dendrocoenoses.

While comparing the curves of the normal numbers for both Scots pine dendrocoenoses with
Tyurin’s uniform average curve of normal numbers, we have used correlation coefficients, the
standard deviation, a variation coefficient and the error in the arithmetic mean as criteria of the
proximity of the curves’ values.

RESULTS AND DISCUSSION
1. Types of Thickness Structure

According to the values of the coefficient of asymmetry (Cas), about the thickness structure, we
have divided the sample plots into three groups, thus forming three types of thickness level
according to the asymmetry of the respective curves in relation to the imaginary vertical line raised
from the NLT 1.0. So, all the three types of curves are available: of a left-hand-side asymmetry, of
a right-hand-side asymmetry and of symmetry. Figures 1 and 2 illustrate the three types of curves
for natural and artificial Scots pine dendrocoenoses, respectively.
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Natural Levels of Thickness [NLT]

Fig. 1 Three types of curves based on the asymmetry (or symmetry) —
natural Scots pine dendrocoenoses
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Fig. 2 Three types of curves based on the asymmetry (or symmetry) — Scots pine cultures

Figures 1 and 2 reveal that a clearly expressed left-hand-side asymmetry of the complex curves of
thickness levels corresponds to the high values of CaS% (SPs 12 and 22), which means prevalence
of thin trees and lower volumes of wood; curves of a right-hand-side asymmetry correspond to the
lower values of CaS% (SPs 1 and 26), which means prevalence of thicker trees and suggests
higher volumes of wood; and when the CaS values are about 50% (SPs 5 and 12), the curves are
symmetric, i.e. they occupy a middle position.

The distribution of the sample plots according to types of asymmetry for both aggregates of
dendrocoenoses investigated has been presented in Table 1.

Table 1. Distribution of Scots Pine Natural and Artificial Dendrocoenoses according to Types of
Asymmetry of the Complex Curves of Thickness Levels

Types of Natural  Scots Scofs ine Total
asy r:nmetr pine % 1antati0n§ % | sample %

Y Y dendrocoenoses P plots
Left-hand-side |, 14513 15329 14.9
asymmetry
Right-hand-
side 76 69.1159 69.4 135 69.2
asymmetry
Symmetry 18 16.4|13 15331 15.9
Total 110 100 | 85 100 | 195 100
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Table 1 clearly reveals the great similarity and correspondence in the distribution of tree numbers
according to types of asymmetry for the natural Scots pine dendrocoenoses, the plantations, and
both aggregates. One can see that the percentages have very close values — the right-hand-side
asymmetry dominates with about 69% everywhere, next followed by the left-hand-side one —
about 15%, and the symmetry — with 15% — 16%. It can be talked, therefore, about a similarity or
proximity in the structures of the investigated natural and artificial Scots pine dendrocoenoses. It is
also possible to establish the total structure, by means of a common study.

2. Comparison between the average curves of normal numbers (qx)
The average curves of the normal numbers for the natural and artificial Scots pine
dendrocoenoses have been compared with Tyurin’s uniform average curve, established for all tree

species. The results have been presented in Table 2.

Table 2. Comparing the Two Average Curves of the Normal Numbers with Tyurin’s Uniform
Average Curve of Normal Numbers

Natural levels of thickness Indicators for accuracy
06 07 08 09 1 11 12 13 14 Correla Stand Varia Error
C s tion ard tion in
urves s coeffi- devi- coeffi aritmet
belonging . . . .
Average curves of normal numbers for cient  ation cient 1c
construction in thickness (qualitative indicators) [R] [S]  [V%] means
[%0]
Natural
Scots pine g 06 0,14 92 045 0.63 0.79 0.90 0.96 1.00 0998 0.02 4.17 139
dendrocoen 8
oses
Scots pine 0.3

. 0.07 0.17 7~ 0.47 0.63 0.79 0.90 0.96 1.00 0.999 0.02 4.02 1.34
plantations 1

Total

AVEAEE (04 014 03 049 0.68 0.81 0.90 0.97 1.00 - - -
curve of 0

Tyurin

As one can see in Table 3, the indicators of accuracy, or of the closeness of our two rows to
Tyurin’s average curve established for all tree species, are too high: the correlation coefficient
equals almost 1, the standard deviation - 0.02, the variation coefficient is low (from 3.83% up to
4.17%), and the error in the arithmetic mean is much below 5% (from 1.28% up to 1.39%) thus
meeting the requirements to the accuracy of such investigations completely. The proximity of the
rows of the normal numbers for the thickness structures of the investigated Scots pine
dendrocoenoses to the values of Tyurin’s curve suggests the conclusion that the thickness
structures of the investigated Scots pine stands and plantations are similar to those of all other tree
species.
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The following inferences can be made as a result of our investigation:
e Three types of thickness structure have been found to exist with the investigated Scots pine
stands and plantations: of a right-hand-side asymmetry, of a left-hand-side asymmetry, and of
symmetry.
e For both groups of dendrocoenoses, one and the same trend has been noticed as of distribution
of the sample plots according to asymmetry. For this reason, it does not matter whether we shall
study the natural dendrocoenoses separately from the plantations or together with them; it does not
affect the total asymmetry of the curves. The origin of the dendrocoenoses does not influence their
thickness structures.
e The comparisons of the average curves of the normal numbers (or indicators of quality) of the
thickness structures of natural and artificial Scots pine dendrocoenoses with Tyurin’s uniform
average curve show close proximities in the aspects of the curves. This fact shows quite
convincingly that it is possible to develop uniform models of the volumes and assortment
structures of such stands and plantations, as long as these models depend on thickness structure.
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LITTER-FALL IN COMMON BEECH (FAGUS SYLVATICA L.) FOREST
COMMUNITIES - ADEPOT OF IMPORTANT CHEMICAL ELEMENTS
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Abstract
Litter-fall is the key parameter of bio-chemical circulation, connecting individual (components)
of the forest ecosystem (trees, soil and water in the ecosystem). Litter-fall biomass and its
chemical composition is necessary, to quantify the year cycling of individual elements and organic
matter in the soil.
Dry weight and C, N, P, K, Ca, Mg, Mn, Fe, Cu and Zn content in the litter-fall were measured in
four beech forest communities located in North-western part of Bulgaria.
Classic quantitative method was used for determination of the litter-fall stores. Organic carbon
was determinate using oxidative decomposition, nitrogen by Keldal’ method; phosphor and metals
by emission optical spectroscopy.
Mean annual litter-fall was 263.39 g.m™. Leaves represent the most significant fraction of the
litter-fall, average 62%. The leaves’ litter-fall returns in the soil on average C (35.04%), N
(1.22%), P (0.078%), Ca (1.66%), K (0.23%), Mg (0.13%), Mn (591.7 mg.kg™"), Fe (222.3 mg.kg"
1, Cu (8.6 mg.kg™') and Zn (48.1 mg.kg™).

Key words: litter-fall, nutrients, beech communities

Introduction.

Litter-fall is the key parameter of bio-chemical circulation, connecting individual parts of
the forest ecosystem (trees, soil and water in the ecosystem). Litter-fall biomass and its chemical
composition (including amount of heavy metals) is necessary, to quantify the annual cycling of
individual elements and organic matter in the soil. Litter decomposition is the most important
process when stating the flow of nutrients and organic matter in through the ecosystem and their
input in the soil. This strongly affects the soil environment and production of the stands.

Many authors abroad (Kavvadias et al., 2001; Suslevska et al., 2001; Patricio et al., 2012)
deal with the study of this component of the ecosystem. Positive correlations of litter-fall amount
and sums of precipitation, circular area of stands, death of suppressed trees and the presence of
epiphytic species, as well as negative correlation with the temperature during the summer season
(Lebret et al., 2001; Novak et al. 2014) are established. The litter-fall quantities of deciduous
forests are similar - 4.9 tha! for chestnut communities in Portugal (Patricio et al., 2012), 4. t.ha™
for oak communities in Czechoslovakia (Novak et al. 2014).

Litter-fall is the first phase of the biogeochemical cycle and returns nutrients to the soil.
Litter-fall is an important component of the nutrient cycle in forest ecosystems. Knowledge of
these processes is essential for sustainable forest management.

Information on the dynamics of mineral nutrition elements is used both to explain the
possible stress in forest ecosystems and to identify plant species requirements to environmental
conditions. The content of macro- and microelements in different phytomass fractions is the
subject of various researches in Bulgaria and abroad. Some authors study mostly the content of
chemical elements in the litter-fall, as a more dynamic fraction (Lyubenova, Dimitrova, 2011).
Subject of the discussion are tree species such as common beech (Fagus sylvatica L.) and common
chestnut (Castanea sativa Mill.) (Lebret et al., 2001; Lyubenova et al., 2007; Damyanova et al.,
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2014). Other studies focus not only on the chemical composition of wood, but also on other
fractions, such as leaves, branches, flowers, fruits, and, in rare cases, roots ['°]. In part of the
publications, the content of the studied elements in the plant fractions and the content of the
elements in the soil is correlated with the coefficient of biological uptake or bioaccumulation. The
main elements considered are C, N, P, K, Ca, and from the micro elements - Pb, Zn, Mn, Fe, Cu.
Inorganic elements are often studied as a component of the ash remaining after wood burning
(Vassilev et al., 2010).

There are not enough researches in this area in our country. Information on the quantity of
deciduous broadleaf species can be found in publications of Lyubenova et al., 2007 for chestnut
communities, for beech trees (Dimitrova et al., 2009), and in other publications the chemical
composition is mainly discussed (Kolarov et al., 2002; Malinova, 2009). This requires the carrying
out of this type of study, which is part of the project: "Stocks and the role of dead biomass in forest
ecosystems of common beech in Western Balkan Range".

This research aimed to estimate the inputs of litter-fall and quantities of main macro and
micro elements - C, N, P, K, Ca, Mg, Mn, Fe, Cu, Zn.

Materials and methods. The litter-fall was gathered with two 1m? litter-catchers from
each sample plot. The fallen phytomas was collected and then fractionated on leaves, branches,
fruits, seeds, cupolas and others, and dried for 48 hours at 85°C (leaves, annual branches) or
102°C (perennial branches, cupolas, seeds, wood, bark) to absolute dry weight (Rodin et al.,1968).

Determination of organic carbon: oxidative decomposition of the samples with a mixture
of concentrated sulfuric acid and potassium dichromate and subsequent titration. Determination of
nitrogen: method of Keldal — automatic distillation and subsequent titration using automatic
Keltek-Tectator device. Determination of phosphor and metals: samples were wet digested with a
mixer of concentrated nitric acid and hydrogen peroxide in microwave oven at different irradiation
modes. The elements were measured using emission optical spectroscopy in inductively coupled
plasma (ICP - OES).

Chemical analyzes were performed by the laboratory LETI Aquaterratest ICCE OOD,
Sofia, Bulgaria.

Object. The studies were conducted in four sample plots located in beech communities
on the territory of Forest Training and Education Enterprise "Petrohan" at Western Balkan Range.
The region belongs to the temperate climatic zone. The soils are mainly (Cambisols, CM, WRB,
2006). The sample plots main characteristics are: SP 1 — 750 m a.s.l., 150 years, seed origin,
canopy — 0.4, average height - 29 m, average diameter - 42 cm; SP 2 — 890 m a.s.1., 35 years, seed
origin, canopy — 0.9, average height - 10 m, average diameter - 12 cm; SP 3 — 980 m a.s.l,, 160
years, seed origin, canopy — 0.6, average height - 29 m, average diameter - 48 cm; SP 4 — 1440 m
a.s.l., 130 years, seed origin, canopy — 0.8, average height - 27 m, average diameter - 32 cm.

Results and discussion. As result of the research carried out in the beech communities,
we have obtained the results below.

Table 1. Litter-fall stores in investigated sample plots (abs.d.w*, g.m?).

SP1 SP 2 SP3 SP 4

Litter-fall fractions

Leaves 101.04 214.81 138.32 199.26
Bark 8.12

Branches 8.11 11.14 24.04 6.55
Seeds 22.55 15.85 43.43 13.09
Cupolas 93.07 23.03 87.2 43.98
Total 232.89 264.83 292.99 262.88

*abs. d. w. - absolute dry weight
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The average total amount of the litter-fall was 263.39 g.m, ranging from 292.99 g.m? in
SP 3 to 232.89 g.m? in SP 1 (Table 1). Leaves represent the most significant fraction of the litter-
fall, average 163.34 g.m? or 62%. The participation of the other fractions decreased in order of
cupolas (24%) - seeds (9%) - branches (5%), as the ratio remains in all sample areas. The average
amounts were respectively: 62 g.m?, 24 g.m? and 12 g.m2. The quantity of cupolas and seeds was
highest in SP 3, which is normal because it is a seed base and the stands were of the highest age.
The amount of bark in the litter-fall was negligible, on average less than 1%.

No correlations between the total amount of the litter-fall and factors such as altitude and
stand age were established.

The data on litter-fall stores obtained in this study are similar to studies in other countries.
For example, in France for beech forests results from 2.1 to 4.7 t.ha! (Lebret et al., 2001) are
obtained, in Macedonia - 4.9 t.ha™!', of which the leaves are 3.4 or 70% (guélevska et al., 2001), in
Greece - 4 t.ha! (Kavvadias et al., 2001), in Spain - 2.8 t.ha' (Santa Regina et al., 2001). In our
previous studies in other regions of the country, the amount of litter-fall in beech forests ranged
from 3.2 to 4.2 t.ha! (Dimitrova et al., 2009).

The litter-fall of the studied communities was studied on the content of important macro-
and micro- elements. The results obtained are presented in Table 2.

Table 2. Content of chemical elements in leaves’ litter-fall at 4 sites
(C,N, P, Ca, K, Mg in %, Mn, Fe, Cu, Zn in mg.kg™")

Elements Content
Site (SP) 1 | Site (SP)2 | Site (SP)3 | Site (SP) 4 Average
Organic carbon (C) 37.10 33.05 34.10 35.89 35.04
Nitrogen (N) 1.46 1.32 1.04 1.06 1.22
Phosphorus (P) 0.074 0.082 0.080 0.074 0.078
Calcium (Ca) 1.87 1.67 2.12 0.99 1.66
Potassium (K) 0.19 0.14 0.20 0.37 0.23
Magnesium (Mg) 0.16 0.13 0.14 0.08 0.13
Copper (Cu) 11.8 6.9 7.4 8.1 8.6
Iron (Fe) 269.5 209.0 220.0 190.5 2223
Manganese (Mn) 545.7 287.1 425.5 1108.6 591.7
Zink (Zn) 71.9 30.3 46.2 43.9 48.1

Leaf litter organic carbon concentrations did not differ significantly between four sites
and had values from 34.10% to 37.10%. The N-content had the same characteristics: 1.04% to
1.46%. The higher amount of both nitrogen and organic carbon were measured for the litter-fall at
the lowest situated beech stand were abiotic factors were favorable. Phosphorus content was
relatively low, varying between 0.074% and 0.082% and the values were the same for the lower
and higher situated stands. It was obtained the highest Ca amount among macrometals potassium,
calcium and magnesium. The difference in values was doubled varying from 0.99% for site 4 to
2.12% for site 3. Amount of potassium varied moreover between 0.14% and 0.37%, where the
highest concentration corresponded to the highest situated site. At the opposite, Mg concentration
of litter-fall at 1440 m a.s.1. (site 4) was 0.08% comparing to the 0.16% at 750 m a.s.l. (site 3).

The data obtained were similar to the other country’s data. For example: South Germany
cited 46.7% carbon content for litter-fall (Berg, Gerstberger, 2004), Macedonia: 41.27%
(Hristovski et al., 2014). Nitrogen amount we measured was about the same such as one for South
Germany (1.33%) (Berg, Gerstberger, 2004), less than Central Italy (1.65%) (Berg et al., 1996)
and higher than South Sweden (0.91%) (Staaf, 1982) and Macedonia (0.86%) (Hristovski et al.,
2014). Variation between phosphorus’ data cited by other countries were considerable: South
Germany (0.09%) (Berg, Gerstberger, 2004), Central Italy (0.101%) (Berg et al., 1996), South
Sweden (0.062%) (Staaf, 1982) and Macedonia (0.05%) (Hristovski et al., 2014). Calcium content
in litter-fall at 1440 m a. s. 1. (site 4) was the same to one measured at South Sweden (0.99%)
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(Staaf, 1982), while at the lowest site was similar to that at Macedonia (1.84%) (Hristovski et al.,
2014). Data for potassium cited for the other European countries differed as well as our
investigation. Value for Central Italy (0.12%) (Berg et al., 1996) was closed to one obtained in that
paper for the site 2, while that for site 1 were similar to one measured at Macedonia (0.18%)
(Hristovski et al., 2014). The highest value obtained for K at site 4 located at 1440 m a. s. 1. was
higher than the most country except South Germany (0.5%) (Berg, Gerstberger, 2004). Mg content
was a little bit less than the other countries: South Germany (0.09%) (Berg, Gerstberger, 2004) and
Central Italy (0.18%) (Berg et al., 1996).

Data obtained for microelement Fe varied between 190.5 mg.kg! and 269.5 mgkg!. South
Germany (Berg, Gerstberger, 2004) and South Sweden (Tyler, 2005) cited 110 mg.kg!, while
Macedonia (Hristovski et al.,, 2014) 1750 mg.kg'. Mn content measured in that paper differ
considerably from 287.1 mgkg"! to 1108.6 mg.kg'. The lowest literature value was cited for
Central Italy (50 mg.kg™"). The other countries published higher Mn content in beech litter-fall:
900 mg.kg! for Macedonia (Hristovski et al., 2014) and 1800 mg.kg! for South Sweden (Tyler,
2005) and 1850 mg.kg™! for South Germany. Soil-formation is a specific process depends on a
basic rock that’s way it is a normal iron and manganese contents vary so much. Data obtained for
zinc and copper were higher than those for Macedonia (4.08 mg.kg™!' for Cu and 69.63 mg.kg! for
Zn) (Berg, Gerstberger, 2004) and South Sweden (6.3 mg.kg"! for Cu and 36 mg.kg! for Zn)
(Tyler, 2005).

Conclusion

At the end of the vegetation season, the beech communities were returning on average 263.39 g.m
2 litter-fall. Leaves represented the most significant fraction of the litter-fall, average 62%. The
leaves’ litter-fall returns in the soil on average C (35.04%), N (1.22%), P (0.078%), Ca (1.66%), K
(0.23%), Mg (0.13%), Mn (591.7 mg.kg™"), Fe (222.3 mgkg™"), Cu (8.6 mgkg™') and Zn (48.1
mg.kg™!). The results obtained were similar mainly to those cited for South Sweden, for nitrogen
was in the range for South Germany and for calcium was closed to values for Central Italy and
Macedonia.
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Abstract

The aim of the present research is to study the influence of fertilization on the vegetative
development of greenhouse tomatoes, as well as to study the correlational dependence between
basic indicators. The experience was conducted in the period 2016-2017, with tomatoe greenhouse
production in Maritsa Vegetable Crops Research Institute- Plovdiv. The subject under study was
Vitelio tomato variety.
It was established a positive, statistically correlated dependence (r> 0.8) between the height and
the number of leaves, the first fruit quality; number of leaves and first quality fruits, number of
inflorescences. A negative correlational dependence was registered between the number of leaves
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and the first harvest, the first harvest and the first quality yield, as well as between the first and the
second yield.

The dependence between the plant height and the third crop harvest was mathematically
unreliable, as well as the dependence between the number of inflorescences and the economic
prematurity.

Key words: tomatoes, fertilization, irrigation, economic prematurity, dependence

BbBenenne

[TpunaraneTo Ha TOJIEMH KOJIMYECTBA CHHTETHYHH TOPOBE BOJAM OT €IHA CTpaHa [0
nucbalaHC B XpaHHUTENHaTa cpeja W OT Jpyra JI0 3aMbpCSABAHETO HAa II0YBAaTa W BOJUTE.
OcHOBHATa IIeN1 HAa OPAHXKCPUIHOTO MPOW3BOJICTBO € IMOCTUTAHETO HA J00pO pa3BHTHE Ha
KyJITypara TOCPEACTBOM OTIJIeKJAHETO Ha OalaHCHpaHU pacTeHus. [IpoyuBaHero Ha
cnenUIHATA peakIys Ha COPTOBETE AOMAaTH KbM (DakTOpUTE Ha cpenara W ONpEIeITHETO Ha
MOJXOMSAIIN TEXHOJOTHYHM PEUICHUS 3a OTACIHUTE COPTOBE JAOMNpHUHACA 3a MOJ0OpsBaHE WU
YCKOpsIBaHE Ha IUIO0/IaBaHETO, MOBUIIABAHE HA MOOMBA M KAa4eCTBOTO HA MpOAyKiwsTa [7, 8].
Omnpe/eneHy ca perpeCHOHHN 3aBHCUMOCTH MEXK/Y TOPESHETO C MaKpPOEIEMEHTUTE a30T Gocdop u
KaJuii BHPXY pacTeka W PEerpoAyKTHBHOCTTA Ha pa3cal OT JIOMAaTH, KaTo € YCTAaHOBEHA BHUCOKa
CTeTeH Ha BIMSHUE HA a30T BBbPXY JUCTHOIUIOMIHUS HHIEKC, JOKAaTO NpEKOMEpHaTa ymoTpeda
JIOTIpYHACsS 3a BIIOIIaBaHE KayecTBOTO Ha aomarute [9,10,11]. Be3moxHOCTTa 3a ToaBaHe Ha
TOPOBETE E€IHOBPEMEHHO C IMOJIMBHATA BOJA MO3BOJIIBA JId CE OCHTYPH TOAXOISIL XPAHUTEICH PEKUAM Ha
pacTeHusATa Mpe3 pa3MIHUTe (ha3d OT Pa3BUTHETO MM M TMO-I00pO pasmpelelicHHe Ha XpaHWTCITHHTE
eJIeMEHTH, HAMAJIIBaHE Ha PA3XOIUTe Ha TPY/] M HAMAISIBAHE HA KOJIYECTBOTO Ha TOPOBETe [6] .

Ilenta Ha Hacrosmiata pa3paboTka € TpPOyYBaHE Ha  BIUSHHETO HA TOPCHETO H
HATOSBAaHETO BBPXY BETETATUBHOTO pa3BUTHE HAa JOMAaTH, OPAaH)XEPUHHO MPOM3BOACTBO U
M3CIeIBaHe Ha KOpellallMOHHATA 3aBUCUMOCT IIPH OCHOBHHUTE OMOMETPUYHU ITOKA3ATEIIH.

Marepuai 4 MeTOIH

3a w3nbiaHeHHEe Ha nenrta npe3 nepuona 2016-2017 roauHu ce U3BEAE ONUT C JOMATH,
opamxkepuitHo npousBojctBo B U3K ,,Mapumna“ — [Tnopnue. OOeKT Ha ommra 0sXa JOMAaThH COPT
,Butenno®“. OnurhT Oemie 3al0keH B IOJUETUICHOBA OpAHXKEpHUS, MO OJOKOBUS METO..
IIpoyuena Oemie MPOAYKTHBHOCTTA Ha KyJTypaTa IPH TPH HUBA HA TOPEHE, PEANM3HPAaHU HPH
pa3NUYHK TIOJIMBHU peXUMHU. HamosiBaHeTO ce M3BBPIIM MPU ONTUMAJICH M HAPYILICH IOJUBCH
pexum. [TogaBaneTo Ha MOJMBHATA BOJIA CE€ OCHILECTBU C KAITKOBA MOJMBHA CHCTEMA.

BapuanTi Ha omnmra:

1. Hapymen monmBen pexuMm (50% ot mommBHaTa HopMa) Oe3 Topene; 2. Hapymren
nosiuBeH pexxuM (75% ot monmBHaTa HopMa) Oe3 TopeHe; 3. OnTumaneH nonuseH pexuM (100%)
6e3 Topene;4. Hapymen nonmueen pexxuM (50% ot monmuBHata HopMma) 50 % Topene; 5. Hapyrien
nonuBeH pexuM (75% ot monuBHata HopMma) 50 % TtopeHe; 6. OnTHManeH IMOJUBEH PEXHUM
(100%) c 50 % Topene; 7. Hapymien nonueeH pexxum (50% oT nonuBHata HOpMa) 75 % TOpeHe;
8. Hapymen nonusen pexum (75% ot nonuBHaTa HOpMA) 75 % TopeHe; 9. OnrumaneH MoluBeH
pexum (100%) ¢ 75 % Topene; 10. Hapymen monmusen pexxum (50% ot nonmBHaTa HOpMa) 100 %
topene; 11. Hapymen mnonusen pexum (75% ot nonuHata HOopMma) 100 % Topene; 12.
OnrtumaneH nonuseH pexum (100%) ¢ 100 % Topene.

OrieHKaTa Ha BIMSAHHETO Ha M3MUTaHHUTE (HAKTOPUTE TOPCHE U MOJHMBAaHE € HAalpaBeHa Ha
6azaTa Ha cleTHUTe OMOMETPHYHHM IIOKa3aTell: BUCOUYMHA HA PACTCHHUETO — X|; OpOH JIucTa— Xz;
Opoii cerBeTHs — X3; IbpBa Oepurda — X4; BTOpa Oepurda — Xs; Tpera Oeputba — Xq; H06mB (I
KauecTBo) — X7; 1oouB (Il kauecTBO) — Xs.

Ha 6a3a mocoueHnTe eKCepUMEHTATHN JaHHU € U3BBPILEH KopelauoneH ananms [1, 2], ¢
IIOMOIIITa Ha KOMTO € YCTaHOBCHA U OLICHEHA B3aMMOBpPB3KaTa MEXKAY M3CICIBAHUTE MOKA3ATENH.
CrpimaTa e m3paseHa upe3 KoeuIreHTa Ha Kopenamnus I, TOCPEeICTBOM CTaTUCTHIECKa Iporpama
SPSS 13. TakeB noaXoJ € U3NOIA3BAaH 3a YCTAHOBABAaHE 3aBUCUMOCTTAa MEXAYy BaXKHU
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arpOHOMHUYECKH TOKa3aTelld P MyTAHTHU XUOPUAM LAPEBULIA, IPEOHOIUIONCH MHIIep U cos [3,
4, 5].

Pe3yaraTu u o0cbxane

PesynratuTe OT MOP(OJIOTHYHUS aHANNW3 MOKA3BaT, 4e II0 OTHOIICHWE BHCOYMHATA Ha
pacTeHusATa BapuaHTUTE, KOUTO ca TOPEHU IIPEBUIIaBaT HeTOpeHaTa KoHTpoaa ¢ 6,1-20,5 %. Haii-
CHJIHO pa3BHTHE Ha pacTeHHWsATa ce HaOmogaBa mpu TopeHe ¢ 100% ot TopoBara HOpMa H
HalosiBaHe C ONTHUMaliHa NojuBHaTa HopMa (Bap. 12). IIpu eauH M CHIY MOJUBEH PEXHUM, HO
Pa3NIMYHU PEKUMHU HA TOPEHE HE € YCTAaHOBEHA HSKAaKBa TEHACHIIMS, OTHACSIA CE 10 BUCOUHMHATA
Ha pacTeHHATa.

BposT Ha nmHECTaTa Ha pacTEHMATA € B IpsKa Bpb3Ka ¢ BucounHata. Haif-mobpe obmmctenn
ca pacTeHHsTa, TOpeHH ¢ 75% OT TopoBaTa HOpMa, Ipy HaMayieH Ha 50% MoJMBeH pexuM (Bap. 7).
He ce nHabmogaBaT ChIECTBEHH PAa3IUKH B Oposi HA JMCTaTa HAa €IHO PACTEHHE B 3aBHCUMOCT OT
TOPEHETO W MOJMBHUSA PEXXUM C M3KIIOYeHNE HAa HETOPEHHUTe BapHaHTH (Bap. 1, 2 u 3), mpu KouTo
C yBeIM4YaBaHe Ha MMOJIMBHATA HOpMa OpoAT Ha nHcTara ce yBennuasa ¢ 20,8-37,5 %. Haii-romsam e
OposAT Ha JMcTaTa MPH peAylHpaHe Ha HOpMaTa Ha TopeHe Ha 75% c mpuiiarane Ha pa3lInIHA
TIOJIUBHU PEKHMU.

Pasnukure B Opost Ha chiBetusaTa ca ot 12,5 no 37,5% cnpsimo koHTponaTta. Hai-rossiM e
OposIT UM MpHU pacTeHUsATa C Hal-700po BereTaTuBHO pasButue (Bap. 7 u 9). UMHaekchT Ha
pa3BUTHE COpPSMO KOHTpOJATa € IIOJIOKUTEICH 3a BCHUYKHM BapHaHTH, KaTO HAi-BUCOKH ca
ctoitHocTuTe nipu 100% HOpMa Ha TOpeHe W ONTHUMAajHA MOJMBHAa HopMa (Bap. 12), cienBaH OT
BapuanTta ¢ 100% monmBHa HOpMa 1 75% HOpMa Ha TopeHe (Bap. 9).

Haii-Brcoka cToOIaHCKa PaHO3PSUIOCT ce HAOJIoaBa NPU TOPEHE W HAMOsSIBaHE C Haii-
HHUCKHTE HOpMHU (Bap. 4). 3a BCHUKH OCTaHAJIM BAPHAHTH CTOIIAHCKATa PAHO3PSIIOCT € MO-HUCKA OT
Tasu B KoHTpojnara. C yBenuuaBaHe Ha TOpOBaTa HOpMa MpPU €IWH U ChLI MOJUBEH DPEXHUM
CTOMAHCKAaTa paHO3PSIIOCT HAMaJIsIBa, KaTO Hai-HUCKA € BB BapHaHTa C MAKCUMAJICH XpaHHUTEIICH
U BozieH pexxuM (Bap. 12). C Haii-BUCOKO Ka4yecTBO Ca IUIOJIOBETE HA PACTEHMATA C MPHIIOKEHUE
Ha 75% ot TopoBata HopMma 1 50% monuBeH pexxuM (Bap. 7) U 75% ot TopoBata Hopma u 100%
MoJIMBEH pexkuM (Bap. 9). OOmusT J0OMB MPH BCUYKH BapHaHTH MPEBUIIIABA TO3H OT HETOpEHaTa
u nonmBaHa ¢ 50% OT monmBHATa HOpMa Boaa oT 2 a0 4 mbtu (Bap. 4 u 9). He e ycraHOBEHO
BJIIMSHUE BBPXY OOIIMs J0OUB HA pa3NIUuHUTE HOPMU HAa TOPEHE MPH €UH U ChIIl OJIUBEH PEXKUM,
JIOKAaTO TIPU €IUH ChHII MOJMBEH PEKUM, C YBeIMUaBaHE HA HOpMAaTa Ha TOPEHE Ce YBEIUyaBa
obuusaT nobus (Bap. 3, 6,9 u 12).

X, X, X, X, X5 X X5 Xg
X 1
X3 0.897** 1
X3 0.729** 0.722%* 1
X4 -0.692*% | -0.716** | -0.456 1
Xs -0.411 -0.321| -0.269| 0.741** 1
X6 -0.621* -0.576 | -0.356| 0.923**| 0.917** 1
X7 0.890** 0.818**]0.732** | -0.716** -0.549 | -0.691* !
X3 -0.865%* | -0.716** | -0.584* 0.580* 0.269 0.510| -0.886** 1

Tabnuya 1. Kopenayuonnu roeguyuenmu medncoy u3Ccie08anume noKasamenu npu
OPAHICEPUTIHU doMamu
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YcraHOBEHa € MOJIOKHUTETHA, CTATUCTHYECKU JIoKa3aHa KopenaluoHHa 3aBucumMoct (r>0.8)
MeXay BucournHa W Opo#t mucra (1=0.897), mppBo kadectBo mogoBe (r=0.890); Opoii nmcta u
mbpBO  KadecTBO IMwiogoBe (r=0.818),0poit chiBeTHs; MOOMB OT mbpBa Oepurba M TpeTa
6eput6a(r=0.923); nobuB BTOpa 1 Tpera Oeputda(r=0.917). Hanuie e u oTpunarenHa mo3Hak, HO
CWJIHA U 3HAaYUMa BpB3Ka MEXAy Opoi nmcta W mbpBa Oeputda (r=-0.716), mppBa Oepurda U
I'BPBO Ka4ECTBO JOOMB, KAaKTO M MEX]Y J0OMBA OT IBPBO U BTOPO KadecTBO (1= -0.886).

MaremaTH4YeCKH HellOKa3aHa € 3aBUCHMOCTTA MKy BUCOYMHA HA PACTEHHETO M T0OMBa
oT Tpera Oeputda, KaKTo B OpPOH CHIBETHS U CTOMAHCKATA PAHO3PSIIOCT.

3akaoueHne

HanpaBeHUST KOpeIalroHeH aHaan3 TO3BOJISBA J]a CE OMPECIN CHUIaTa Ha 3aBHCUMOCTTA
MIPU OIIEHKaTa Ha KOMIUIEKCHOTO BB3/ICHCTBHE HA TOJMBHUS PEKUM M HHUBaTa Ha TOPEHE BBPXY
OMOMETPHYHHTE TIOKa3aTelNd TMpH JIOMATUTe, OPAHXXEPUHHO TMPOU3BOJCTBO. Pasrienanure
KOpPEJTallMOHHH 3aBHCUMOCTH IOKa3BaT KaKBa € CTENCHTa Ha BIUSHHME Ha BCEKU €IMH TOKazaTel
npu QopMupaHe Ha JOOMBHTE Ha OpAHXCPUHHW JTOMaTH COpT ,, Burenuo”. IlomydeHute
pesynratd Ouxa MOITH Ja ObJaT OCHOBA MPH OMPEACISIHE HA TEXHOJOTHMYHH PEIICHHUS MPU
OTIJISKIaHEe Ha JIOMaTH COpT ,, Burenno™.

Pesynratute OoT aHanM3a ca B CHHXPOH C HW3BOAWTE, HANMpaBEeHH INIpU aHAIN3 Ha
MPUIIOKEHUTE TIOJIMBHU PEKUMH M BB3JICHCTBHETO UM BBPXY PaCTEHHSTA OT OHOJIOTHYHA TIICIHA
TOYKA.
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BJIMSIHUE HA CYBCTPATA BBPXY KAUECTBOTO HA CAKCUIHA
XPU3AHTEMA COPT BRANBEACH WHITE
/{uana HenueBa, bucrpa Aranacosa
HNucTuTyT N0 1exopatuBHu pactenus - Copus

INFLUENCE OF SUBSTRATE ON THE QUALITY OF POT
CHRYSANTHEMUM CV. BRANBEACH WHITE
Diana Nencheva, Bistra Atanassova
Institute of Ornamental Plants - Sofia

Abstract

The study was carried out with pot chrysanthemum (Chrysanthemum morifolium Ramat.) cv.
‘Branbeach white’ in the Institute of Ornamental Plants, Sofia. The effect of three types of
substrates was tested: homemade Horticultural mix (soil:peat:perlite = 1.5:1:0.5 volumes),
commercial Floricultural substrate (peat 0-20 mm, coir and supplemented with 0.5 kg/m3 NPK 0-
20-0, 1.4 kg/m>* NPK 5-8-12, 3 - 5 kg/m® CaCOs) and commercial Universal one (peat 0-20 mm,
coco fibers, compost; 1 kg/m?N-P-K 15-15-15 + microelements and 3 kg/m? CaCO;). The plants
were planted singly in pots and they were grown at equal conditions as normal culture. The best
results were obtain for the Universal substrate where chrysanthemums had shortest stem (25.16
cm) and greatest number of flowers per plant (180.8) followed by Floricultural one (32.67cm
height and 130.4 flowers). Unfortunately plants that were grown in the Floricultural substrate
demonstrated very brittle stems and branches.

Key words: pot chrysanthemum, substrate, plant height, flower number per plant

BoBenennue

Cakcuitnata xpuzantema (Chrysanthemum morifolium Ramat.) e eana oT Haii-
pasnpocTpaHeHUTe KyJATypu Ha 1BeTHHA mnasap. Hapexna ce cpen mepBute 10 Haii-nponaBaHU
cakcuiiHu 1BeTs Ha eBporneiickute 6opcu (Huylenbroech, 2010). Pactenusra TpsOBa a ca HUCKH,
CHJTHO Pa3KJIOHEHH, ¢ KOMIIAKTEH XaOHTYC, 31aBH CTHOIA, TOIIM OpOoif I[BETOBE M MPOIBIDKUTEIICH
wb(Texk, 3a Ja MpUTEKaBaT BUCOK jekopathuBeH edekt (Bakker at al, 1995). MutepechT Ha
HOTpeOUTENN M NMPOM3BOAUTENN KBM Ta3HW KyITypa HEHNPEKbCHATO HApacTBa Ipe3 MOCICTHHUTE
TOJVHU U Y HaC.

[Tpu oTrnexxaaHeTo Ha CaKCHHHATa XPU3aHTEMATa Ce M3MOJI3BaT MHOTO BHJIOBE PAa3IMIHU
OpPraHUYHU U MUHEPAJIHU CyOCTpaTH, KOUTO C€ pasziuyaBaT 10 MEXaHWYEH U XUMHUYEH ChCTaB, a
9YeCTO ChABPXKAT OTHAIbYHH MPOAYKTH OT XPAHWUTETHOBKYCOBaTa MHAYCTPHUS HIH  CEICKOCTO
cronanctBo (Alonso et al, 2012; Jeong et al 2016) u WM3KMCKBAT TPHUIATAaHETO HA Pa3JIUYCH
xparuteneH pexum (Wright, 2008). [TogbopsT Ha moaxomsm cyOCTpaT 3a OTIVICKAAHETO HA
cakcHhifHa XpH3aHTeMa JI0 ToJsIMa CTEeTeH OIpesieis IeKOPaTHBHATE KadeCcTBa Ha IpeUIaraHns Ha
naszapa npoJyKT.

Marepuan u MeToau
IIpoyuBaneTo e npoBeneHo B MiHcTHTYTA IO AekopaTuBHU pacTeHus - Codus npes 2017r.
ChC CaKCHiiHa XpU3aHTeMa copT Branbeach white c Genu kuyecTu 1Betose. M3nuran e epeKkThT Ha
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JIBa BHJAa TOPOIIOYBEHM CyOcTpara, mpeisaraHu B THProBckaTa Mpexa oT ¢upma ArpobuoBer
EOO/J, rp. Pyce - nBerapcku n yHHMBepcalleH, KaKTO U TPaJIMHCKA MTOYBEHA CMEC, HallpaBeHa OT
HAC ChC CIEIHHUS ChCTAB:

TpaJHCKA CMEC - TI0YBA:TOPG:1epanuT B 00eMHo choTHUIeHKe 1.5:1:0.5, pH 5.5 - 6.5

nsetapcku cyocrpar - topp 0-20 mm, kokocosu ¢ubpu, 0.5 kg/m* NPK 0-20-0, 1.4
kg/m*NPK 5-8-12, 3 - 5 kg/m> CaCOs, pH 5.5 - 6.5

yHHBepcaieH cybcrpar - Topd 0-20 mm, kokocosu pubpu, komnoct; 1 kg/m?N-P-K 15-
15-15 + muxpoenementy, 3 kg/m? CaCOs, pH 5.5 - 6.5.

BxopeHeHuTe pe3HHLHM ca 3acalleHd IO eIMH B cakcuu ¢ o0eM 2 jnuTpa Ha 27 I0HM U ca
OTIJICJaHN B CTOMaHEHOCTBKIICHA OpAHKEePHs IIPH €CTECTBEHA ABIDKWHA Ha JeHd. PacteHmsra ot
TPUTEC BapuaHTa ca IEH3WpPaHH 4 mWhTH M ca mouxpaHBaHd cbc 100ml 0.5% pastBop oT
KoMIUTeKCHHS Top Macrtepbnenn 20-20-20 na uaTepBanu ot 15 gau. [TonuBKHUTE U YCIOBUATA Ha
OTIJICK/IAaHE Ca eTHAKBHU 38 BCHUKH PACTEHHA B eKcriepruMenTa. OCHOBHHTE EKOPATHBHH KauecTBa
ca MPEIEHeH! 10 NMPU3HALUTE BHCOYMHA HA PACTEHUSTA, OPOI PasKIOHEHUS OT |-BH MOPSIBK U
Opoii 1Betueta TpH pasibhTaBaHe Ha 1/3 oT OyronuTe. M3mepBanu ca mo 10 pacTteHus OT
BapHaHT. 3a aHAJIM3 HAa JAaHHUTE € M3MOoI3BaHa T-CTaTUCTHKA.

Ilenta Ha W3CeABaHETO € Ja CE YCTaHOBH IPH KO OT cyOCTpaTHTe ce IoydaBar
CaKCHIHU XPU3aHTEMH C Hal-BUCOKH JEKOPAaTUBHH KauecTBa.

Pesynratu u o0chKxaaHe

BimsiHnero Ha cyOcTpara BBpXY BHCOYMHATA € IOKa3aHO B Tabimma 1. Haii-Bucoxu
JIEKOpPAaTUBHH KauecTBa 10 OTHOLICHHE HAa BUCOYMHATA ca OTYETEHH NPH OTINIEKIAHETO Ha
XpH3aHTEMHUTE B YHHBepcaiHus cyOctpar. [Ipm To3m BapmaHT € yCTaHOBEHa M Hai-Majkara
BucoumHa (25.16 cm), mokaTto mpu cyOcTpara 3a Wb(TAIIN pacTeHUs TS € Ho-roysama, 32.67 cm,
KaTo pa3IMKNTE BB BHCOUYMHATa ca qokaszanu (P<0.001). Bucounnara Ha pacTeHHATa, OTTIICIaHN
B TpaJMHCKaTa IOYBEHA CMeC € Hail-royIsiMa U ce pa3iudaBa JOCTOBEPHO OT Ta3W MPHU LIBETAPCKUSL
(P<0.01) n yauBepcamans (P<0.001) cyOctparn. [lekopaTHBHATE KadecTBa Ha XpHU3aHTEMaTa IO
OTHOIIIEHHE HAa BHCOYHMHATA ca JOCTOBEPHO HAH-BHCOKM NPH OTTIIEKAAHE BBPXY YHUBEPCATHUS
cyocTpar.

Ilo oTHomeHMe Ha TpHpacTa IpaJUHCKaTa CMEC M IBETApCKUAT CyOCTpaT MOKa3BaT
OJIM3KH CTOHHOCTH, OKOJIO 25-27 cm, pa3iHKUTe MEXIy KOUTO Ca HEJOCTOBEPHHU. Te3u IBe TPyIN
umar poctoBepHo (P<0.01) mo-rosnsiM mpupacT B CpaBHEHHE C OTIVIEIaHUTE B YHHBEPCATHUS
cyOcTpat, KBbJETO € yCTAaHOBEHA M Hal-BHCOKA IEKOPATHBHA CTOIHOCT IO TO3M MPU3HAK.

PesynratuTe mokasBat, ue 1O OTHOIIEHHE BHCOYMHATA HA PAaCTEHMATa HaH-TIOIXOL] €
YHHUBEPCAJHUAT CyOCTpaT.

Tabnuna 1. Edexr Ha cyOcTpaTa BbpXy BUCOYHHATA HA CAKCHITHA XpH3aHTEMa

No Bapuant Hauanna Kpaiina IMpupact (cm)
BHCOYHMHA (cm) BHCOYMHA (cm)
1 I'papuHCKa cMec 10.3 37.75 27.45
2 LBeTapcku 7.8 32.67 24.87
cyoctpar
3 YHuBepcaneH 7.75 25.16 17.41
cyoctpar
SD +0.48 +0.48 +0.67
CrereH Ha 1-2 P <0.01 1-2 P <0.01 1-2 ns
JOCTOBEPHOCT 1-3 P <0.01 1-3 P <0.001 1-3 P <0.001
2-3 ns 2-3 P <0.001 2-3 P <0.01

XapakTepucTrKaTa Ha JIeKOpaTHBHHUTE NPHU3HAIN Ha XpH3aHTeMa copT Branbeach white
IpU U3NUTBaHUTE CyOCcTpaTu e mpencraBeHa B Tabmuua 2. M3cnenBanu ca OposT Ha
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Pa3KIOHEHUATa OT IBPBU MOPAIBK, OPOAT HA IBETOBETE HA €JHO PACTEHUE U MPOIBIDKUTETHOCTTA
Ha ITb()TEeXkKA B JTHH.

BposT Ha paskioHeHMATA OpU TpagUHCKaTa CMeC M YHHBEpCalHus cyOcTpar e
MPaKTUIeCTH paBeH, 5.4-5.5. [IBerapckusaT cybcTpar uma mocroBepHo (P<0.01) mo-mambk Opoit
paskioHeHus, 4.7, B cpaBHeHUE ¢ ocTaHainuTe ABa. IIpu Hero gekopaTHBHaTa CTOMHOCT IO TO3U
MPU3HAK ¢ HETAaTUBHA, ThI KaTo OPOSAT Ha I[BETOBETE 3aBHUCH OT Opost HA PAa3KIOHEHHATA.

Bposr Ha uBeToBeTe, KOUTO ce 00pa3yBaT Ha €HO pacCTeHHUE € Hal-BayKHUAT IIOKa3aTel 3a
JIeKOpaTHBHUA e(eKT Ha caKkCHifHaTa XpH3aHTeMa. B HaIIMs eKCIIepUMEHT TOH € Hail-royisiM Ipu
OTIJICKIaHEe Ha pacTeHuATa B yHuBepcaieH cyOcrpar (180.8). Ilpm rpamuHCckata cMmec u
[BETAPCKHsI CyOCTpar To3u Opoil € mo-ManbK, choTBeTHO 119.1 u 130.4, KaTo pasnukara MEexIy
Te3u JIBe Ipynu € HegoctoBepHa. Ilocnenuure nBe rpymnu ce pasnuuasaT goctoBepHo (P<0.001 u
P<0.01 cwoTBeTHO) OT yHHBepcanHus cyoOctpar. CremoBarenHoO, Hai-BUCOKa JIEKOpaTHBHA
CTOMHOCT 10 OpOif Ha IIBETOBETE € YCTAHOBCHA IIPH YHUBEPCATHHS CyOCTpaT.

Buner Ha cyOcTpaTa B TO3HM EKCIEPHMEHT HE OKa3Ba BIHMSHHE BBPXY CpOKa Ha
OyToHHM3aIMA U IBPTEXK, KOUTO ca CHeU(UICH COPTOB MPH3HAK. ByTOHM3aIMsATa, HAYAIOTO HA
ubpTexa W MaCOBHAT IBb(PTEXK NPH BCHYKKA PACTCHUS OT TPUTE BapUAHTa HACTBIBAT
€JHOBPEMEHHO, ChOTBETHO Ha 21aBrycrt, 18 centemBpu u 25 cenremBpu 2017 r. [lo oTHOmEHHE
Ha MPOABDKUTCIHOCTTA HAa Wh(Texa (OposAT Ha [THATE OT HAYAIOTO Ha Nb(Teka 10
mpeb(TIBaHETO Ha THPBUTE -2 IATa) M3CIEABAHHTE CYOCTpaTH HE OKa3BaT CHINECTBEHO
BiusHUE. Haif-kpaTka e T4 mpu rpagnHcKaTa cMec, 45 IHH, cleBaHa OT IBETapcKus cyocrpat, 47
JTHU ¥ YHUBEpcalHus cyocTpar, 50 nau. He e HaOmoqaBaHa U pasivKa B €IpHHATA Ha [IBETOBETE B
OTJeTHUTE BApUAHTH.

Tabmuma 2. JlekopaTWBHHM NpH3HAIM HA CaKCHifHA XpU3aHTEMa IPU OTTIEXKIaHE B Pa3NINIHH
cyocTparu

No Bapuant Bpoii paszkinonenust | bpoii nseroBe | [IpoabmxurenHoct
I-Bu mopsipK Ha | pactenue | Ha Ib(Texa (Opoi
JTHH)
1 I'panuncka 5.5 119.1 45
cMmec
2 I[Betrapcku 4.7 130.4 47
cybcTpar
3 YHuBepcaineH 54 180.8 50
cyocTpar
SD +0.27 +11.1
CrerneH Ha 1-2 P <0.05 1-2 ns
JIOCTOBEPHOCT 1-3 ns 1-3 P <0.001
2-3 P <0.05 2-3 P <0.01

OcgeH Opost Ha IIBETOBETE Ha €IHO PACTEHHE, IPYro BaKHO M3HMCKBAaHE KBM CaKCHIfHATa
XpU3aHTEMa € 3ApaBHHATA Ha CTHOJIOTO M pa3kiIoHeHHWsATa. HabmromaBaHa € CHIIHO HU3pa3eHa
KPEXKOCT Ha pPasKIOHEHMATAa OT |-BU MOPAABK NPH BCUYKU PACTEHHMs, OTINIEAAHH B LBETAPCKUS
cybctpar. B T031 BapHaHT KIOHKHTE Ha XPU3aHTEMHUTE ca THHKU U IPH HACTBIIBaHE HA Lb(Teka
ce M3KPUBSBAT, IPOBHUCBAT W MHOTO JIECHO CE€ YYIIT OT TErJIOTO Ha IBeToBere. IIpuumHaTa 3a
KPEXKOCTTa Ha CThOIaTa MOXKEe Ja ce ABJDKM Ha Pa3NIWYHU NPUIUHY, KATO HAIIPHMEP MO-MaJIKOTO
CHIBpXKaHUE Ha a30T B I[BETApCKUsS CyOCTpaT, Mo-c1abo yCBOSBaHE Ha XPAHUTEITHUTE €IIEMEHTH B
to3u cybctpar (Dutt and Sonawane, 2006) unu yactuunoto uM otMmuBaHe (MacDonald at al,
2013). ToBa ce ycTaHOBsIBa C MpEIWM3HU MOYBEHH W JIMCTHH aHAJIHM3W M MOXE Jla ¢ 0OeKT Ha
6bpaemu uscnensanus. He e u3kimroueHo M30paHUAT COPT Ja MMa CHeHU(DUYHN U3HUCKBAaHHUS KbM
chberaBa Ha cyocrpara. C. de Kreij &G. J. L. Van Leeuwen (2001) cho0maBar 3a MoATHCKaHE Ha
pacTe)ka Ha caKkCHiiHa Xpu3aHTeMa, OeroHus W mediepa MpU OTIVIEKAAHETO UM B cyOCTpaT OT
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KokocoBH ¢uOpu. CyOcTpaThT, B KOWTO ca BKOPEHSBAaHM PE3HHLIUTE OT XpHU3aHTEMa HMa
MIPOABIDKUTENEH eEeKT U ce OTpas3siBa Ha pacTexa W Ibdrexka Ha xpuszantemata (Pasquier at al,
1982), koeTo nmokaBa KOJIKO BaXKHO € Jla C€ U3I0JI3Ba MOAXOAI] cyOcTpar.

OneHkara Ha W3MUTBAaHUTE CyOCTpaTH IO KOMIUIEKCa OT HaOJIOJaBaHWTE MpPU3HAIH
[IOKa3Ba, Y€ YHUBPCAJIHUAT CyOCTpaT Ch3/laBa Hal-JOOPH YCIOBHS 3a Pa3BUTHETO HAa CaKCHiTHA
Xpu3HaTeMa copT Branbeach white. OTrnenanure B TO3M CyOCTpaT pacTeHHs UMAT JKelaTeTHaTa
Mallka BHCOYHMHA, 3HAYUTEIHO IO-TOJSIM OpOil IIBETOBE M 3IpaBH CTHONA M Pa3KIOHCHUS B
CpaBHEHHE C IBETAPCKUS W TPaJUHCKUS. Pe3ynraTtute 10Ka3BaT, Y€ 3a TO3M COPT NpHU
KOHKPETHHTE yCJIOBHS Ha KYJITUBHPAHE HAW-IIOIXOIAI CE OKa3Ba YHHBEPCAHHAT CyOCTpaT.

W3Boau:

1. Haii-mManka BHCOYMHA IO BpeMe Ha Ib()Te’Ka € YCTAHOBEHAa IPH YHHBEPCATHHS
cyocrpar.

2.Haii-romnsim Opoii IIBETOBE Ha €JHO pacTeHHe € MOTyYeH NpH YHUBEPCATHUS CyOCTparT.

3.Haii-kpexku M 4ymimBM cTHOJNA M PAa3KIOHEHUsS ca HAOIIOJAaBaHU IIPU PACTCHUATA,
OTIJIEJaHU B I[BETApCKH CyOCTpar.

4.HampaBeHaTta KOMIIIEKCHATa OICHKA Ha e(eKTa Ha M3NMHTBAHUTE CyOCTpaTH MOKa3Ba,
4e 3a OTIJICKIAHE Ha CaKCHHHA XpH3aHTeMa CcopT Branbeach white ¢ BUCOKH JEKOPATHBHU
Ka4ecTBa ce MPernopbhuBa YHUBEPCATHUAT CyOCTpaT.
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MN3I10JI3BAHE HA KIIBCTEP AHAJIN3 3A OIIEHKA HA
BJIMSAHUETO HA BB3PACTTA ITPU ITOJITYYABAHE HA CIIEPMATA
HA OCHOBATA HA HAKOHU ITOKA3ATEJIN HA EAKYJIATA ITPU
XUBPUJIHU HEPE3HU
NBenuna 3anpsanosa*, Beinka Kynesa®, Pagka ManunoBa
Arpapen yHusepcuret — ILnoBaus

USE OF CLUSTER ANALYSIS FOR ASSESSMENT OF THE AGE
INFLUENCE IN SPERM ACQUISITION ON THE BASIS OF SOME
INDICATORS OF THE EJACULATE OF HYBRID BOARS
Ivelina Zapryanova*, Velika Kuneva*, Radka Malinova
Agricultural University — Plovdiv

Abstract

The aim of this survey is to assess the influence of age in acquiring the ejaculates and their
grouping according to basic indicators of sperm production of terminal boars (Large White x
Pietrain), with the help of cluster analysis. The analyzed material consisted of 304 ejaculates,
acquired within the period of 2011-2014. The boars were divided into two groups depending on
their age of ejaculate acquisition (from 12 to 24 months (n=172), and over 36 months(n=132).

A hierarchical cluster analysis was applied in order to identify the similarity and closeness of the
individuals, on which basis it was established that the boars of the first age class were grouped in 2
clusters, and of the second class — in one cluster, depending on the indications of volume of the
sperm, the concentration, the total concentration, and the motility of the sperms. The application of
the cluster analysis defined the similarity and closeness of the individuals and the lines acquired by
them, which gives the opportunity to increase the objectiveness in assessing the quality of the
ejaculates, as well as to improve their reliability in connection to their use in artificial
insemination.

Key words: cluster analysis, boars, sperm, age, dendrogram, ejaculate

BBBEJIEHUE

B ycnoBusiTa Ha MOJEPHOTO CBHHEBBICTBO M IMPOBEXKIAHATA MHTCH3MBHA CENCKIIHUS,
Pa3MIOTHULIUTE ca OOEKT Ha CTPOT OTOOP IO MPOU3XOA, KOHCTUTYIHSA, PACTEKHH CIIOCOOHOCT H
npoaykTuBHOCT Ha moroMmctBoro (Venev and Stoikov, 2002). Hammm3aHeTo Ha H3KyCTBEHOTO
OCEMEHsBaHE yBEJMYaBa MHOTOKPAaTHO pOJIATa Ha PA3IUIONHMIMTE B Ipolieca Ha TEHETHYHO
YCBBBPIICHCTBAHE Ha KMBOTHUTE. CIIOpel aBTOPUTE Ha OOCTOEH aHAIN3 ¥ MPELeHKa Ce IouIarar
HE caMO I[OJIOBOTO IIOBEJCHHME, a CBIIO Taka M pa3BUTHETO Ha IIOJIOBaTa MM CHCTEMa,
KOJIMYECTBOTO U KaUECTBOTO Ha CIIEpMaTa, OIIOAUTEIIHATA UM CIIOCOOHOCT H T.H.

[TpomeHHTE, KOUTO HACTBIBAT B €sIKyJaTa B 3aBUCUMOCT OT BB3pacTTa M IOpojaTa Ha
HEpe3UTe ce OTHAcAT TIJaBHO [0 o0eMa Ha CeMEHHAaTa TEYHOCT, KOHIEHTpaluATa Ha
CIIEpMAaTO30MIUTe M OO Opoil CriepMaTo30MIM C NPOTPECHBHM JBIKEHUs. [ eHeTH4HHTE
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pa3nuumsl MOHSAKOTa He TMO3BOJISBAT 1A CE OCHUIECTBH S(PEKTUBHO OCEMEHsIBaHE, MIOPaIy rosiMaTa
pa3iiKa MeXIy o0eMa W KOHIEHTpPAINATa Ha CIEePMATO30HANTE IPH PA3IUIOTHAIM OT Pa3INIHH
nopoau (Szostak, 2003; Kunavongkrit et al., 2005). KirbcTep aHanu3bpT € MeTo[ 3a KiIacu(pHUKaLus
U Wepapxus, IpU KOWTO H3CJeqBaHATa CHBKYITHOCT ce 000c00sBa B ONpenesieH Opod TpyIH,
HapeudeHu Kkivcmepu. TO3UM METO[ ce M3MON3BA M 32 OLICHKA Ha CTPYKTypara Ha B3aUMOBPB3KHTE
Mex Iy u3cieaBanute nokasarenu (Kynesa u Taxcun, 2015).

OcHOBHa 1Ie71 Ha TOBA MPOYYBAHE € Ype3 MpHIaraHe Ha KIIbCTEP aHAU3 Ja Ce M3BbPLIN
rpynupaHe Ha 6a3aTa Ha OCHOBHHM ITOKa3aTeIN Ha CIIEPMOIIPOIYKITHATA IIPH HEpEe3HTe.

MATEPHUAJI 1 METOAN

IIpoyuBanero BkitouBa 0610 304 eskynara, moiaydeHu npe3 nepuoaa ssHyapu 2011-mait
2014 r., nobutn ot 8 pasmonuu Hepeza (Large White x Pietrain), otrnexxaanu B cBuHedepma,
HaMupaia ce B paiioHa okosio rpan I[lmoBmmB. 3a menrta Ha W3CIyABaHETO >KUBOTHUTE Osixa
pa3zeneHH B 2 TPyNM CHPsMO BB3pacTTa Ha IolydaBaHe Ha cmepmata (oT 12 mo 24 mecema
(n=172), n Han 36 mecena (n=132).
Eskynatute Osixa MOMy4eHM NO MeETOAa Ha JBOIHATa pHKaBHIA, CHOMpPAHW B TpaayHpanHa
crnepMochOupaTesHa 4yaia, MOKpUTa ChC CTepHiHA Mapis. BemHara cien moiydyaBaHETO U
GUITPUPAHETO MaTepHabT C€ ITPENeHABAIle IT0 KOJMYECTBEHH M KAadeCTBEHM IIOKa3aTelld,
BKJIIOUBALIU:
- 00eM Ha eskynara (cm?),
- KOHIEHTpanus  Ha  cmepmarosoumure  (x10°  sperm/cm?®),  usmepena B
CIIEPMOJCH3UTOMETBP
- 00Ila KOHIIEHTpAIs Ha CTepMaTo3oumauTe B eskyinar (x10°), wsumcnena wupes
YMHOKEHHETO Ha KOHIIEHTPAIUATA Ha CIIEPMaTO30MANTE IO 00eMa Ha esiKyJiaTa
- moaBIWKHOCT (%), OIpemeNeHa IO PYTHHEH HA4YMH I10J] MHKPOCKON CBC CTaHIAPTO
yBenmmuenwue ( Nikolov et al., 2012).
3a nHneHTH(UIMpaHe TOJOONETO U OJIM30CTTa HAa MHANBHINTE € W3I0I3BaH HepapXWdeH KIIbCTep
aHanu3. V3mon3BaH € METOABT Ha MEXAyrpymnoBoTo cBbp3Bane (Ward, 1963; Dyuran, Odelly,
1977). Karo Mspka 3a CXOACTBO € W3MON3BAaHO EBKIMIOBOTO MEXKAYTPYNOBO PA3CTOSHHE

n
2
D(x’y): Z(x’_ _yi) . 3a Ja c¢€ Hn30erue Pa3IMInueTO B JAUMCHCHUUTC Ha M3CJICABAHHUTC
i=1

MOKa3aTeld, JaHHUTE MPEABAPUTETHO Ca CTaHAAPTH3UpaHH. [10CTpOEHH ca JIeHAPOrPaMH, KOUTO
MpeCTaBsAT rpadMIHO TPYMUPAHETO MO MPOYYBAHUTE MOKA3ATENN B OTICIHHU KITbCTEPH.
Oo6paboTkata Gelie H3BBPIICHA ChC coPpTyepeH mpoaykT SPSS version 13.

PE3VYJITATU U OBCBHKJIAHE

Ioka3zaTenuTe Ha CrIepMara P HEPEe3UTe KAKTO M BIMSHHETO HA BB3pacTTa Ha
Pa3IIOAHUINTE ca ONHCAaHU B MPEAWIITHY HaImu npoyusanus ( Zapryanova and Hristev, in press).
Bemie ycraHoBeHO n0cTOBEpHO BiIMsHME Ha pasmioaHuka (p<0.001) BBpXy penpoayKTHBHATa
crocoOHOCT. BB3pacTTa Ha Hepesa IpH IOJydaBaHE eAKyJIaTa OKa3Ba 3HAYUTEIICH e€(EKT BBPXY
obeMa, KOHIIGHTpalusTa M o0lmarta KoHIeHTpanus Ha crnepmata (p<0.001), u BBpXY
MIOJIBIKHOCTTA Ha criepMartozonaute (p<0.05). Hepesure mo 12 mecedna Bp3pacT MMaT Hal-MarbK
obeM Ha criepMara M Haii-rojsiMa MOJBIKHOCT Ha crepmato3ouaute. C Haif-MajiKka HOABMKHOCT
ce XapaKTepH3nupaT Pas3ILIOTHAIINTE OT TPETa BB3PacToBa TPyTa.

OTriexIaHeTO ¥ U3MOJI3BAHETO HA HEPE3H C MHOTO JJOOPH PENPOTyKTHBHH CIIOCOOHOCTH,
KOWTO Ca aKTHBHH JOCTATBYHO IBITO BOOW JO TOJIIM, TOJIOKHTENICH MKOHOMHYECKH edekT
(Miclea et al., 2008). Clark et al. (2003) oTunTaT ApaMaTHYHO yBEIMYCHHE HA CPEAHUSA OpOH
cnepmaro3ouu ot § -10 1o 14 MeceuHa BB3pacT C HE3HAYMTEIIHU MPOMEHH CIIeJ] TO3HU MEPHO/.
Smital (2009) cpuio HaOmMogaBa OBbP30 yBeIMUYEHHE HAa OPOsl Ha CLIEPMATO30MANTE C HAIIPEIBAHETO
Ha BB3PACTTa HAa HEPE3UTE KaTO MaKCUMyMBT € JIOCTUTHAT CPaBHHUTEIHO KBbCHO — 3,5 roauiIHa
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BB3pacT. ABTOpI/lTC oTAaBaT YBCINMYCHUETO HA KOJIMYECTBOTO Ha Cli€pMaTa C Bb3pacTra OCHOBHO C
PacTEXbT U PAa3BUTUETO HA TECTUCUTE.

CA8E 0 3 10 15 20 25
Label Hum +-——————-- +——— Hmmm e e e +

:

S @M W e

—

@ur. 1. lennporpama Ha 0a3aTa Ha CPeJHATE MEXIYTPYIIOBH Pa3CTOSIHUE IPH ITBPBU BH3PACTOB
KJ1ac

Fig.1. Dendrogram based on the mean between-groups distances for the first age class

Ha c¢urypa 1 e mpencraBeHa neHaporpaMa Ha 0a3za Ha CpeIHHTE MEXIYTIPYIOBU
pascTosiHEE TIPU IIBPBU BH3pPACTOB KJac, a MHIMUBHIUTE Ca TPyNHpaHH B 2 KibcTepa. [IbpBUSAT
KIbcTep ce (hopMEpa OT aBa MOAKIBCTEpa. [IbpBUS MOAKIBCTED BKIIOYBA BapUaHTH 2 U 4, KOUTO
ca ONM3KH M0 ChABPKAHKUE Ha 00IIa KOHIICHTPAIHS M TOABIXHOCT, KbM KOUTO C€ MPUCHEINHIBA
u HoMep 5. Te ca ¢ Hall — TOJIsIMO CXOACTBO MO IPOYYBAHUTE MIPU3HALIM, U C Hali-MaJIKO €BKJIMI0BO
pascTosHIE MEXIY TSAX. BTOPHAT MOIKIBCTEp BKIIOYBA BAPHAHTH | M 3, KOUTO C€ OTIIMYABaT C
0JIM3KO CXOJCTBO IO MOKA3aTEJIMTE KOHLICHTPALIUS U MOABHKHOCT.

Bropust xabcTep BKIIIOUBA €sKyJaTHUTE Ha TPU Hepe3a, KakTo Te3u ¢ Homepa 6 u § ca
MHOrO OJIU3KM 110 MapaMmeTrpu o00eM, KOHLEHTpalus ¢ TOJBHXHOCT, Karo Homep 7 ce
MIPUCHETUHSIBA KbM HOMEp 6 Ha IMO-KBCEH eTall.

IA3E o 5 10 15 20 25
Label Hum

mom o -1 e B R R

@ur.2. Jleaaporpama Ha 6a3aTa Ha CPEIHUTE MEXTYTPYHNOBH Pa3CTOSHHE MPU BTOPH BBH3PACTOB
KJ1ac
Fig.2. Dendrogram based on the mean between-groups distances for the second age class
Pesynrarure oT Ki'bCTEpU3alMATa HA WHAMBHAWTE OT BTOPU BB3pacToB kiac (dur. 2)
MOKa3BaT, Y€ TSIXHOTO paslpelelieHHe € B WH OCHOBEH KIILCTEP Bh3 OCHOBA HA IMPH3HAIUTE
o0eM Ha criepMara, KOHIIEHTpalus 1 00Ia KOHIEHTpaLus 1 MOABMKHOCT Ha criepmarozougure. C
Hali-MaJIkKl €BKJIMJIOBH DPa3CTOSHUS Cca MHAUBUAMTE ¢ HOMepa 1 M 2, KOMTO ca CXOJHHU IO
MOKa3aTeIMTe KOHLICHTPALMs U TOJBUKHOCT. Ha mo-kbceH eramn te ce o0eanHsBar ¢ 3 u 4,KOUTO
ca eTHOPOJHU IO TOKa3aTelsl MOJBMKHOCT, a Ha ciensaml etam ¢ 6 u 8. Haii-oTmameden ot
OCTaHAJINTE UHIUBUIM € HEpe3 HOMEP 5, KOMTO € ¢ Hall-royisiMo MEXIYIpyIIOBO Pa3CTOsTHUE.

U3BOJIU

Hepesure oT mbpBU BB3pacToOB Kilac ca IPYHNUpPaHU B 2 KIICTEPA, @ OT BTOPU KJIac B €UH
KIBCTEP, Bb3 OCHOBA Ha MPH3HAINTE 00eM Ha cliepMara, KOHIIEHTpauus, o0Ima KOHIEHTpaLus 1
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HOABMKHOCT Ha criepmaro3ouaute. IIbpBUAT KIbCTEp ce popMupa OT ABa MOAKIbCTepa. [IbpBus
MOJKIBCTEP BKIIOUBA BapuaHTU 2 U 4, KbM KOMUTO ce IpucbeauHsaBa U Homep 5. Te ca ¢ Hail —
TOJIIMO CXOZICTBO 110 NPOYYBAHUTE NMPU3HALIY, U C Half-MaJIKO €BKJIUIOBO PA3CTOSHUE MEKAY THX.

Pesynrature oT KiIbCTEpU3aLUATa HA UHAUBUANUTE OT BTOPH Bb3PAcTOB KJIac IIOKa3BaT, ue
TSAXHOTO paslpe/ieNieHe € B €IUH OCHOBEH KIIBCTEP B3 OCHOBA Ha MpOyuBaHMUTe mpusHauu. C
Hall-MaJKW EBKIMAOBH PAa3CTOSHHS Ca HWHAWBHIUTE C HOMepa | m 2, KOWTO ca Onm3ku 10
HoKa3aTenuTe o0la KOHIEHTpalus U MoABWKHOCT Ha mo-kbeeH eTan Te ce ooeaunsBat ¢ 3 u 4, a
Ha cnezaBail erar ¢ 6 u 8. Hali-organeden oT ocTaHaluTe MHAUBUIU € HEpe3 HoMep 5, KOUTO € ¢
Hal-ToJIsIMO MEXIYTpyNOBO Pa3CTOSIHUE. I pymuTe BKIIIOUBAT HEPE3UTE CHC CXOAHH KAaueCTBa.

[IpoBeneHNAT KIIBCTEPEH aHATH3 Ha 0a3a OCHOBHM IOKA3aTeNN Ha CIIEPMONPOIYKIHATA
IIPU HEPE3WTE MOXKE Ja CC M3IIOJ3BAa KAaTO IOIBJIBAIN METOJ, MOBHIIABAIl e(EKTHBHOCTTA HA
IIpeLeHKaTa Ha Pa3IUIOAHUINTE 32 LIEIUTE HA U3KYCTBEHOTO OCEMEHSIBAHE.

JIUTEPATYPA

Alm K, Peltoniemi OA, Koskinen E, Andersson M, 2006: Porcine field fertility with two

Clark, S. G., D. J. Schaeffer, and G. C. Althouse. 2003. B-mode ultrasonographic
evaluation of paired testicular diameter of mature boars in relation to average total sperm numbers.
Theriogenology 60:1011-1023.

Dyuran, B., P. Odelly, 1977. Klasterniy analiz. M., Statistika.

Kunavongkrit A, Suriyasomboon A., Lundheim N., Herda T.,W., Einarsson S., 2005.
Management and sperm production of boars under differing environmental conditions.
Theriogenology, 63, 2: 657-667.

Kuneva V., N. Tahsin, 2015. Izpolzvane na klaster analiz za grupirane i otsenka na
razlichni maslodayni hibridi slanchogled. Agraren universitet — Plovdiv, Nauchni trudove, t. LIX,
kn. 2, 59-64

Miclea V., M. Zahan, Ilona Gyorgy, Ileana Miclea. 2008. The influence of boar age on
ejaculate quality. Bulletin UASVM Animal Science and Biotechnologies, 65(1-2)

Nikolov I., Zh. Baychev, M. Sabev, D. Kazachka, R.Stefanov, P. Parvanov, 2012.
Biologichen kontrol i sahranyavane na sperma ot selskostopanski razplodnitsi, Sofia, 141

Smital, J. 2009. Effects influencing boar semen. Anim. Reprod. Sci. 10:335-346.

Szostak B., 2003. Wptyw genotypu, wieku knura i sezonu eksploatacji na wybrane cechy
ejakulatow. Zesz. Nauk. Prz. Hod., 68, 2: 147-155.

Venev 1., Al. Stoykov, 2002. Genetichni i selektsionni aspekti na razmnozhitelniya
protses pri goveda, ovtse i svine, Sagitarius, rr 195

Ward, J. H., 1963. Hierarchical grouping to optimize an objective function. Journal of the
American Statistical Association, 58, 236244

Zapryanova [., Hr. Hristev. Age dynamics of some indices of sperm from terminal boars
(in press)

*corresponding authors: e-mail: ivelina_z@abv.bg, kuneva.1977@abv.bg

75



Hayuynn tpynoBe Ha Cbio3a Ha ydyeHuTe B bbarapus—Iliosmus, cepusi b.
EctecTBenn u xymanurapuu Hayku, T. XVIII, ISSN 1311-9192 (Print), ISSN 2534-9376
(On-line), 2018. Scientific researches of the Union of Scientists in Bulgaria-Plovdiv,
series B. Natural Sciences and the Humanities, Vol. XVIII, ISSN 1311-9192 (Print),
ISSN 2534-9376 (On-line), 2018.

BPB3KA MEXK/Y HAKOU IIOKA3ATEJIN HA CIIEPMATA IIPA
HEPE3U B 3SABUCHUMOCT OT CE30HA HA ITIOJIYYABAHE HA
EAKYJIATUTE
Panka MajauHoBa*

HNBeanna 3anpsinoBa
Arpapen ynuBepcurtet — [li1oBauB

RELATIONSHIP BETWEEN SEMEN PARAMETERS DEPENDING ON
THE SEASON OF OBTAIN OF EJACULATE OF BOARS
Radka Malinova*
Ivelina Zapryanova
Agricultural University — Plovdiv, Bulgaria

Abstract

The aim of the study was to evaluated relationship between semen parameters of ejaculate of boars
(Large White x Pietrain) obtained during different seasons. The analysis included 347 ejaculates
obtained during the period 2011-2014. The data are distributed over the season of ejaculates:
spring (n = 115), summer (n = 89), autumn (n = 58) and winter (n = 85). Over the four studied
seasons was found high positive correlations (p <0.01) between volume of the ejaculate and the
total concentration. Correlations between volume and total concentration and the number of doses
are also high and positive (p <0.01). From moderate to strong and negative are the correlation
between percent of death sperm and motility (p <0.01) in all seasons.

Key words: boars, semen parameters, correlations, season

BBHBEJIEHUE

PonaTa Ha Hepe3uTe NpU U3NOI3BAHETO UM 3a LEIUTE HA U3KyCTBEHOTO OCEMEHSBAHE
3aBMCU IIPEIUMMHO OT YMCHHETO 33 MAaKCHUMAaJlHO IIPOSBICHHE HAa TEXHHMA DPENPOAYKTHBEH
kanauureT. [Ipyu pasmuogHUTE >KUBOTHU IIOCTABEHU IIOJ HENPEKBbCHAT CEIEKLIMOHEH KOHTPOI Ce
OTYMTAa TCHIACHLMS 3a I0-YIUIbTHEHO M3I0JI3BaHE HA HEPE3UTE, KOETO € CBBP3aHO C I0Jy4aBaHETO
Ha TO-TOIAM Opod NO3M OT eIWH esKylaT. BBIpekn ToBa KaueCTBCHUTE M KOIMIECTBEHH
XapaKTEepUCTUKU Ha CIepMara OT HEpPe3H ca CUIHO IPOMEHJIUBH, KOETO Ch3aBa TPYIHOCTH IIPH
[I0JIy4aBaHETO HA CIIEPMa 38 U3KYCTBEHOTO OCEMEHSBAHE.

CrnepMonpoAyKIUsATa Ha HEPE3UTE 3aBUCH OT rojisM Opoil FeHEeTUYHH U HEreHEeTHYHM
¢axropu. Ilokasarenure Ha esKynaTa BapUpaT 3HAUUTENHO B 3aBHCUMOCT OT IOpojara Ha
KUBOTHUTE, TSIXHATa Bb3PACT, CE30H U YECTOTa Ha U3IIOJI3BAHE U JP.

B Ta3u Bpb3Ka cu MOCTaBUXME 3a IIe Jia ce IpoydaT ()eHOTUITHUTE KOPETAI[MH MEXIy
NPU3HALKTE HA €AKyJaTa B Pa3IMYHUTE CE30HH Ha TOJTyYaBaHe.

MATEPHUAJI 1 METOH

[IpoyuBaneto BkmouyBa o010 347 esxkyiara, NOdy4eHH mpe3 nepuoaa siHyapu 201 1-mait
2014 r., nodutn ot 11 pasmromun Hepesa (Large White x Pietrain), oTriexnanu B cBHHedepMa,
Hamupalia ce B paiioHa okosio rpaj IlinoBaus.
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EsikynaTuTe ce mojy4aBar [0 MaHyelIeH METO/] B IpalydpaHa CiepMOChONpaTeIHa Yalla,
MOKpPHUTa CBC CTEpHIHA Mapid. Bexmara cien mosydaBaHeTO M (DIUITPHpPAHETO EsKyllaTa ce
IpeLeHsIBa [0 CICAHUTE KOJIUYCCTBEHH M KAUCCTBCHHU ITOKA3aTEIIH:

- O6eM Ha egkynata (cm?),

-KonuenTpauus Ha  cnepmarosoupure  (x10®  sperm/cm’),  usmepena B

CIIEPMOJICH3UTOMETHP

- Toranna konueHTpanus (x10° sperm/cm?)

- Tloxemxuoct (%), onpeneneHa Mo PyTHHEH HAYMH I10J MUKPOCKOII ChC CTaHIAPTO

yBenuuenue ( Nikolov et al., 2012).

- ArTyTHHUpaHH U MBPTBHU criepmaTo3onau (%) - onpejerneHa 0 PYyTHHEH HAuMH IO

CBETIIMHEH MuKpockot, pu yeenmuenue x400 (Nikolov et al., 2012).

- Bpoii 103u nonyyeHu oT eqKynaTt

[TomyyeHnTE NaHHU ca paslpeNeNieHH CIPSIMO Ce30Ha Ha IMOoJydaBaHE HA CAKyJaTHTE:
mpouset (n=115), na10 (n=89), ecen (n=58) u 3uma (n=85).

Kopenanuure Mexny mapamMeTpuTe Ha clepMara ca MpOyYeHH C KOpellallMOHCH
koedunuent Ha [TupchH ¢ momomITa Ha crienuanusupas copryep SPSS 21, IBM.

PE3VYJITATU U OBCBHXKJIAHE

BimsHMe Ha ce30Ha BBPXY KaueCTBOTO Ha €AKyJaTHUTE OT HEpe3HW YCTAHOBSBAT PEIMIIa
aBropu (Ciereszko et al.,2000; Savi¢ et al.,, 2013; Frydrychova et al., 2015). Smital (2009)
YCTaHOBsIBAa Hail — HUCKH CTOMHOCTH Ha IapaMeTpUTe, XapaKTePH3HUpPaIlU CIiepMaTa mpe3 JITOTO,
JIOKAaTO Hail — BUCOKHTE CTOMHOCTH OTYHTA Mpe3 eceHra u 3umara. OOEeMbT, KOHLCHTPALMATA U
o0ImaTa KOHIIGHTPAIHs Ha CIIEPMATO30HINTE B SSKYJIaT € 0OCKT Ha MPOMEHH TIpe3 IisIaTa TOIMHa,
otOenszBat Szostak, (2003) u Kunavongkrit et al., (2005).

B wmcnenBanero Ha Grandjot et al. (1997) wnaii-romemMu cTOWHOCTH Ha oOIIara
KOHIIEHTpAIs ce MOJy4aBaT Mpe3 MOCIeIHOTO TpuMeceune Ha roxuHara. Rutten et al. (2000)
YCTAaHOBSIBAT, Y€ OpOAT H3MON3BaeMH JO3M OT €AWH eAKyJaT M OposAT Ha HOPMAallHA
CIIepPMAaTO30M/IU MTOKA3BAaT SCHA CE30HHOCT C Haif-rojieMu CTOHHOCTH IPe3 €CeHTa U 3UMaTa, 1 Haii-
MaJIK{ CTOIHOCTH TIpe3 MPOJIeTTa U JATOTO.

B mpeaxomHu HalKM MPOYYBAHUS yCTAHOBHUXME JOCTOBEPHO BIMSHHE HA CE30HA BBPXY
kKadecTBOTO Ha eskynata (Hristev and Zapryanova, in press), W BBPXY IPEXHBSIEMOCTTa Ha
CIepMaTO30MANTE B CIiepMara MpH NPOABIDKUTENIHO chXpaHeHHe (Zapryanova and Malinova,
2017).

B Tabnuma 1 ca npencraBeHn KOe(HUIMEHTHTE HAa KOpeEJialush MEXIy HSIKOM OCHOBHH
MOKa3aTeNr Ha CIepMaTa IpH Hepesu Ipe3 pa3IHIHHTE Ce30HHU Ha moirydaBaHe. Mexmy obema u
KOHLICHTPAIIMATA KOPEJIAalUHTE IIPe3 BCHYKH Pa3riielaHu Ce30HHU ca oTpuuaTeinu. [Ipe3 nponerra,
€CEHTa W 3MMaTa KOpeJlalliiTe ca HUCKU M HEeJOKa3aHH, SIMHCTBEHO IIpe3 JIITOTO KOS(HUIIMEHTHT
Ha Kopenanus Mexay o0eMa M KOHIEHTPALUsITa € ¢ BUCOKAa CTOWHOCT U AocToBepeH (1p,=-0,684,
p<0.01).

ToramHaTa KOHIEHTpAIMA KOpesHpa IOJOKHUTETHO ¢ 00eMa, KaTo CTOMHOCTHTE IIpe3
BCHYKH CE30HHU ca BUCOKH U pokazanu (p<0.01) ot 1,=0,59 mpe3 msaroto no 1,=0,847 mpe3 eceHra.
ITo momo6eH HaYMH M3MIEKIAT U B3aUMOICHCTBHATA MEXTy oOeMa Ha esKynara M Opost TO3H OT
1,=0,548 (p<0.01) mpe3 ecenta no 1,=0,701 (p<0.01) mpe3 3umara. CxogHU DPE3YATATH MEXKIY
obema Ha eskynaTta u Opost o3u otuntar U Szostak and Przykaza (2016).

Mexay obema Ha esKyjlaTa M HOIBI)KHOCTTA HA CIICPMATO30HIHUTE B CIIEpPMaTa, KAKTO M
MeXIy o0eMa M TPOIEHTA anTyTHHAIWS, KOPEeNAIllMUTe Mpe3 BCHYKH CE30HW Ca C MHOTO HHCKHU
CTOMHOCTH U HeJOKa3aHH.

Ipe3 mponerra (1,=0,522, p<0.01), ecenra (r,=0,414, p<0.01) u 3mmata (1,=0,485,
p<0.01) MexIy KOHIEHTpaLusTa Ha CIIEPMAaTO30HIH B CIIEpMaTa M TOTAJHATAa KOHIICHTpALUs ce
HaONIOaBaT YMEPEHH, IMOJIOKUTEITHH M JOCTOBEPHH KOpPENAIUM, a Tpe3 JIATOTO Kopemalusra
MEKIy Te3u JaBa (akTopa € HHCKa W HelokasaHa. KopemamumTe MeXIy ITOIBIDKHOCTTa M
KOHIICHTPAIMATA Ca TOJOKHUTEIHH MPe3 BCHYKH CE30HU, HO ChC 3HAUHMTEIHU PAa3W4Ms B CHJIAaTa
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Ha B3auMojeicTBHe Mexay ¢axtopute. [Ipe3 JIATOTO U eceHTa Te ca CbC CTOHHOCTH OMU3KU 10
HyJaTa, a TIpe3 MpoJIeTTa M 3uMarta ca ymepeHH. Kopenamuure MexIy KOHICHTpanusaTa U Opos
JI03U OT €UH esKy/NaT ca MONOXKHUTENHH IIpe3 MpOoJeTTa, €CeHTa U 3UMaTa, JOKaTo Mpe3 JIATOTO
KopenanusaTa € CbBceM ONM30 JI0 HyJaTa, KOETO BEpPOSTHO C€ IBDKHM HA IMO- TOJeMHs 00eM Ha
esIKyJiaTa ¥ 10 — HUCKaTa KOHIeHTpauus npe3 To3u ce3oH (Hristev and Zapryanova, in press).
Bucoxy, nonoxXuTenHU U JOCTOBEPHU Ca KOpENALMUTE IPe3 BCHUUYKU CE30HU MEXAy TOTalHaTa
KOHILIEHTpaIus U Opost 103U KaTo BapupaT oT 1p,=0,723 mpe3 ecenra 1o 1,=0,82 mpe3 naToTo npu
p<0.01.

Tabmn. 1. DeHOTUITHN KOpeIanuy MeXXTy HIKOHM IIPU3HALM Ha CTIepMa OT Hepe3H IIpe3 Pa3IndHu
CE30HH.
Table 1 Relationship between semen parameters depending on the season

[Tpu3naun ToranHa
Konuen- KOHIIEHT-
Tpanus, pars,
1x10° 1x10° TMonsuwx- | Bpoit ArnyTu-
Cesonn | sperm/cm® | sperm/cm® | Hoct,% JI034 Hauust, % MsptBH, %
Iponer | -0,085 0,770%* 0,152 0,632** 10,098 -0,309%*
JIsto -0,684** 0,590%* -0,142 0,647** |1-0,101 0,149
Ecen -0,103 0,847** 0,085 0,548** 1-0,038 0,009
O6em, cm3 3umMa -0,026 0,846%* 0,203 0,701** |-0,258 -0,107
Ilpomer |1 0,522%* 0,544** 0,260** ]-0,028 -0,530%*
Tsato 1 0,129 0,073 -0,043 0,201 -,260%*
Konuenrpauus | p.... 1 0,414** 0,163 0,392** 1 -0,005 0,024
, 1x10°
sperm/cm’ 3uMa 1 0,485%* 0,370%* 0,241* -0,179 -0,203
Iponet 1 0,432%* 0,808** 10,073 -0,480%*
Totanna JIato 1 -0,048 0,820** 10,013 -0,159
IIOTEEHT’P*‘H“’L Ecen 1 0,177 0,723%* | -0,047 -0,035
X
sperm/cm3 3uma 1 0,352%* 0,789** |-0,324* -0,218
ITposer 1 0,512%* | -0,560** -0,902%*
JIsto 1 -0,147 -0,825%* -0,691**
Ecen 1 0,361** | -0,596** -0,543%%*
TlonBwxHOCT,
% 3uma 1 0,478** |-0,251 -0,706%*
TIposner 1 -0,267* -0,598%**
JIsto 1 -0,059 -0,236*
Ecen 1 -0,05 0,166
Bpoit no3u 3uma 1 -0,227 -0,227
[Iponet 1 0,621**
JIsto 1 0,533**
ATy TUHUpaHU Feen 1 0,253
CIIepMaTO30U]
n,% 3uma 1 0,129

CBBCeM JIOTUYHO KOpPEJIAMHUTE MEX/Y IOJBIKHOCTTA Ha CIIEPMATO30MIUTE B CIlepMaTa
U NIPOLICHTA aryTyTHHALMS KOPEIUPAT OTPHUIATETHO HOMEXIY CH IIPe3 BCUUKH CE30HHU, HaOIr0JaBa
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ce obaye 3HAYMTEIHO BapHPAaHE MEXKIY CTCICHTAa HAa KOC(QHIHEHTHT Ha KOpENIAIMS MEKIY
ce30HHTE, Kato Bapupa ot rp=-0,251 npe3 3umara 1o rp=-0,825 mpe3 asToro. OTpHULATENHH, OT
YMEpPEHH [0 MHOrO BHCOKH Ca KOpENALUHTE MEXIy IOJBIDKHOCTTA M IPOLIEHTA MBPTBU
cniepmaro3ouu B criepmara (rp=-0,543 mo rp=-0,902, p<0.01).

n3BOAHN

IIpe3 mponerra (rp=0,522, p<0.01), ecenra (rp=0,414, p<0.01) u 3umara (rp=0,485,
p<0.01) MexIy KOHIIEHTpaIWsITa Ha CIEPMATO30HIHN B CliepMaTa W TOTAJHATA KOHIECHTPALHUS Ce
HaOII01aBaT yMEPEHH, MOJIOKUTEIIHU U JOCTOBEPHH KOpENIaliu

ToTanHaTa KOHICHTpAIMsA KOpENHpa IOJIOKHUTETHO ¢ o0eMa, KaTo CTOHHOCTUTE IIpe3
BCHUYKH CE30HHU ca BUCOKH U Aokazanu (p<0.01) ot rp=0,59 npe3 nstoro no rp=0,847 mpe3 eceHra.
ITo momo6eH HauMH M3IJIEKIAT U B3aNMOJCHCTBUATA MEXIy oOeMa Ha esKynara U Opos J03H OT
rp=0,548 (p<0.01) mpe3 ecenra a0 rp=0,701 (p<0.01) npe3 3umara

Bucoky, TOJOXUTETHH W JOCTOBEPHH Ca KOPETALMUTE Tpe3 BCHYKH CE30HU MEXIY
TOTaJTHaTa KOHIIEHTpauus u Opost 103 Karto Bapupar ot rp=0,723 mpe3 ecenra a0 rp=0,82 npe3
asaroro mpu p<0.01.

OTpunarentHy, oT yMEPEHU 0 MHOIO BUCOKU Ca KOPENaLMUTe MEKAY HOABHKHOCTTA U
IIPOLIEHTa MBPTBH CIIEPMATO30HIH B criepmara (rp=-0,543 mo rp=-0,902, p<0.01).
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ITPOYUYBAHE Bb3MOKHOCTHUTE 3A ITPESUMYBAHE B IIOYBATA
HA TPYAKOJIYKOBHUIIA OT GLADIOLUS HYBRIDUS L.
Banepuss UBanoBa, Banenrun Ilanuyes
Arpapen yHusepcuret — IlioBaus,

Karenpa I'paaunapcrso

INVESTIGATION OF THE POSSIBILITIES FOR OVERWINTERING
IN THE SOIL OF GLADIOLUS HYBRIDUS L. BULBS
Valeria Ivanova, Valentin Panchev
Agricultural University Plovdiv,
Department of Horticulture

Abstract: Gladiolus is a common species used both for outdoor landscaping and as a cut
flower (Nikolova, N. 1999). It belongs to the group of perennial bulbous and tuberculous flowers
(Tafradjiiski, O., V. Ivanova, 1999). In the soil forms a tuber, which is relatively large, round and
flat. Growing technology provides for planting of tubers in the second half of April and subtraction
at the end of September. The tubers are stored for 6 months in a dark and airy place where the
temperature does not fall below 0 ° C. In relation with the recent changes in the agro-climatic
conditions and the preliminary studies conducted, it was found that the damages of the tubers in
the autumn absence from the soil are insignificant. Therefore, an experiment was carried out in
which gladiolum tubers were allowed to winter in the soil. Three varieties were used - Black Star,
Wild Planet, Axacal. It was found that after wintering, the size of the tubers increased by 18-24%.
Plant height increases by 11.8 cm (Axacal variety) to 17.4 cm (Black Star variety). In all three
varieties there is a significant increase in the biometric characteristics of the color and
inflorescence.

Keywords: gladiolus, tubers, overwintering, biometrical behaviours.

MATEPUAJI U METOU

Wscnensanero Oelre MpOBEACHO B OMUTHOTO MOJEe HAa YHHBEPCUTETCKa OOTaHHUYECKa
I'pamuna — Codus — Heroan mpe3 mepuoga 2015-2016 roxguna. M3mon3Banu 0sxa Tpu HOBU
coprose rnaauoi: Black Star — ¢ TeMHO uepBenu 1Betose; Wild Planet — po3oBo Oeinu 11BeTOBE U
Axacal — ¢ mmnaBu 1BeTOBEe. PacTeHMsATa OT KOHTPOJHHTE BapUAHTH OsfXa OTINICHAHU IO
BB3IpUETATa 33 CTpaHaTa TEXHOJOTHs, & UMEHHO 3acaklaHe Ha TPYyAKOIYKOBHULUTE Mpe3 BTOpaTa
MOJIOBMHA HA ampWi M HM3BaXIaHE B Kpas Ha MecCell CeNTeMBpH. PacTeHWATa OT OIUTHHUTE
BapUaHTH OsXa 3acaJicHH CHIIO Ipe3 BTOpara IOJIOBHHA HA ampwil, Clel MperbPTIBaHeTo Osxa
OTCTPAHEHU CHIBETHATA W Ciie]] MoKadeHsIBaHETO Ha JIMCTaTa OsXxa M3ps3aHu Ha BucouynHa 10-15
cm. JlykoBuiure Osixa OCTaBeHM B IOuYBaTa 3a cje[BallaTa Bereranus. bsxa mnpoydeHH
MOKA3aTeH, CBBP3aHH C BET€TaTHBHOTO Pa3BUTHE W JEKOPAaTHBHUTE KaueCTBa Ha PACTECHUTA.

80



Te3u moxaszatenu Os1xa MPOyYeHH IO BpeMe Ha M CJeJ BTOpaTa BEreTalus M Ha PacTeHHUsTa OT
KOHTPOJIHUTE U OIUTHUTE BapUAHTH.

PE3VJITATU 1 OBCHXJIAHE
OT pJaHHWMTEe, NpencTaBeHM B Tabnumma | ce BWXKAAa, Ye MPE3UMYBaHETO Ha
IPYIKONYKOBUIIUTE B IOYBaTa BOJM OIPENEIICHO JO HapacTBaHE Ha TEXHHTE pasMmepH. [lo
OTHOILICHHE BHCOYMHATA HA IPYAKOIYKOBHIIUTE C HAfl-BUCOKH IPYJKOITYKOBHUIIU Ca PACTEHHATA OT
copr Axacal, KakTO W TI0 OTHOLICHHE pa3NMKaTa MeEXIy TMpEe3NMyBaJUTe B TII0YBaTa U
CHXpaHsABaHUTE B MOMEILICHHS TPYAKOIYKOBHUIIM, Te3d NpH copT Axacal e Hali-romsma. IIpu copT
Black Star paznmukara e 0,78 cm B moyiza Ha npe3uMyBaiuTe B noysara, npu copt Wild Planet —
0,89 cm, a mpu copt Axacal — 1,57 cm.
Tabmuma 1.
BruomMerpryHa XapakTepUCTHKa Ha TPYAKOIYKOBHIATA

Bapuantu | Kontpona Copr Konrpona Copr
b CopT ]IB)Iack Blarék copTT?Nild Wirl)d Kontpona Copr
XapaKTepUCTHKHI Star Star Planet Planet | “°P" Axacal | Axacal
Bucounna (cm) 1,92 2,7 2,58 3,47 3,52 5,09
Juamersp (cm) 2,73 52 3,87 4,98 4,93 6,81
Maca (g) 37,5 70,59 44,52 81,53 52,51 93,47

JlmaMeTspbT Ha TPy IKOTYKOBUIIUTE € ONpeersiia 3a kadecTBo. C Hal-romaM IUaMeTsp ca
OTHOBO TPYAKONYKOBHIMTE Ha cOpT Axacal, HO TpH TO3M TIOKa3aTeNl paslIUKaTta MEXIY
[IPEe3UMYBaJIUTE U ChXPAHIBaHU IPYAKOIYKOBHULM € Hai-ronsiMa mpu copt Black Star — 2,47 cm.
Pasnmkara Mexmy npyrure asa copta € 1,88 cm m 1,11 cm, croTBeTHO TIpH copT Axacal u copt
Wild Planet.

C Haii-royiMa pa3inKa [0 OTHOLICHHE Ha MacaTa Ha TPYAKOIYKOBHIHUTE € copT Axacal —
40,96 g e pasnukaTa MEXAy NpPE3UMYBaIUTe M CHXPAaHEHH TPYIKOIYKOBHIM B IIOJN3a Ha
npe3uMyBainure B no4usara. IIpesumenuero e 43,82 %. Ilpu ocraHanure nBa copra ToBa
MpeBHIICHUE € ChOTBETHO 45,39% mpu copt Wild Planet u 46,88% npu copr Black Star.

BrnomerprdHaTa XapakTepHuCTHKa Ha JIMCTaTa € IpeAcTaBeHa B Tabiua 2.

Tabnuua 2.
BuomeTpudHa XapakTepHCTHKA Ha JIHCTa
Bapuantu | Konrpona Copr Kontpona Copr Konrpona Copr
copt Black | Black | copt Wild Wild copT Axaréal

XapaKTepUCTUKH Star Star Planet Planet Axacal
bpoii micta a 1 7,41 7,58 9,41 9,11 10,57 11,07
pacTeHue
Cpenna
JbIDKUHA Ha | 41,57 62,54 37,82 48,57 63,41 81,72
JcTo (cm)
Cpenwa wmpura 3,45 3,81 7,83 8,24 9,21 10,15
Ha 1 sucro (cm)

CpenHaTa mIEpHHA Ha €IHO JHCTO B OCHOBAaTa, IOJOOHO HA TIOKa3aTelst Opoil jimcra Ha
€IHO pacTeHHE, HE C€ BIHSC CHIICCTBCHO OT HAYMHA HA OTIIICKAAHE NpH Iiajuonyca. M mpu
TPUTE COpTa TO3M MOKA3aTeN € MO-TOJSIM IIPH PAaCTEHHATA ITOJMYYCHH OT NMPE3UMyBAJM B ITOYBaTa
IPYIKOJIYKOBUIIM, HO MPEBHUILIEHUETO HE € chiecTBeHo — oT 0,94 cm mpu copt Axacal, no 0,36
cm ripu copt Black Star.
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Ha rtabmuma 3 e mpencraBeHa OMOMETpHYHATa XapaKTEPUCTHKAa HAa TBPBHUS LBAT OT
CBI[BETHETO Ha TJIaguHoNlyca. BrcounHaTa Ha mBeTa M IPU TPHUTE W3CIEIBAHM COPTA € MO-TOIIMa
IPH PACTEHHUSTA, MONYYEHH OT MPE3UMYBAIIM B [10YBATa TPyAKOIYKOBUIM. L[BeThT € Hal-BHCOK
npu copt Black Star (mpeBmmmaBa 1BeTa OoT chXpaHeHHTE TykoBuIW ¢ 1,39 cm), cnensan ot Wild
Planet (mpeBumenueto e 1,24 cm) u Axacal (nmpeBurenuero e 0,58 cm).

Tabmuma 3.
bromeTpuyHa XapaKTEpUCTHKA HA IIbPBUS IIBST
Bapuantu| Kontpona Copr KOHTpopa Copr Wild Konrpona Copr
copr Black Black Starg “°PT Wild Planet copT Axacal
XapaKTepUCTHKH Star Planet Axacal
Bucounna (cm) 5,42 6,81 7,23 8,47 9,51 10,09
Juametsp (cm) 7,31 8,45 9,81 10,54 11,81 12,58
IIpogbmxuTenHocT Ha
IbPTEXK HA OTACTHUS 3,71 3,95 3,58 3,41 7,31 7,93
UBAT (JIHU)

JlnaMeThpbT Ha IIBETa € CHIIO OT ONPENeAII0 3HAYeHWE 3a HeroBus pasmep. M Tyk
HaOJIF0laBaMe PErMCTpUpAHaTa NpPU BHUCOYMHATA HA [[BETAa TEHICHIMS 3a O0pa3yBaHETO Ha
[[BETOBE C TMO-TOJSIM JHaMEThp OT pAacTEHHs, IIONYyYCHH OT NPE3MMyBaId B IOYBaTa
TPYIKOTYKOBUIIM. Pa3nmukara MexIy IuaMeTbpa Ha I[IBETa HA PACTCHHS OT CHXPAHCHH U
NpEe3UMYBAJIH B II0YBATa IPYIKOIYKOBHUIM € Hal-roisiMa oTHOBO Iipu copT Black Star — 1,14 cm, a
MIPU OCTaHAIUTE JIBa copTa € mouytu enHaksa — 0,73 c¢cm 3a copt Wild Planet u 0,79 cm nipu copt
Axacal. [TpoIbIDKUTETHOCTTA Ha IIbPTEkKA HA OTACTHUS LBAT CE BIMSIC HE3HAUNUTEIHO OT HAYMHA
Ha OTIJIeKIAaHe Ha pacTeHusTa. PaznukuTe ca MHOTO Manku — 3a copT Black Star — 0,24 nawm, 3a
copt Axacal — 0,62 num, a pu copt Wild Planet — ce HabmonaBa U He3HAYWTENICH HETaTUBEH
eQexT.

bruoMeTtpryHaTa XapaKTepHCTHKA Ha CHI[BETUETO € TpecTaBeHa Ha Tabmuna 4.

Tabnuna 4.
BruoMeTpruyHa XapaKTEpPUCTHKA Ha CHIBETHETO
Bapuantu| Konrtpona Copr KOHTpO.J'Ia Copr Wild KonTpona Copr
copt Black Black Star] “°P" Wild Planet copT Axacal

XapaKTepUCTHKH Star Planet Axacal
IemxuHa (cm) 47,34 62,81 55,81 75,39 61,21 83,54
Bpoii userose (6p.) 9,34 11,57 10,47 14,31 16,48 18,25
Jlamersp b ocHosata 1,37 2,59 3,01 3,59 4,11 4,78
Ha I[BETOHOCA (cm)
[IpoabixuTeTHOCT HA
b(TeX Ha LSIOTO 25,81 34,87 37,42 53,81 51,63 69,11
ChbLBETHE (IHN)

JlbpmKuHATA Ha CHIIBETHETO € ITOKa3aTell, MHOTO CHJIHO ITOBJIMSH OT HAaYMHA Ha OTTIICKIaHEe
Ha pacTeHHsATa. [l mpu TpHUTe copTa ChUBETHATa HAa PACTEHUSATA, MOJTYUYCHH OT MPE3NMYBalIU B
MOYBaTa TPYIKOIYKOBHIM, ca TMO-TBITH - mpu copT Black Star — ¢ 154,7 cm; mpu copt Wild
Planet — ¢ 19,58 ¢cm u nmpu copr Axacal — ¢ 22,33 cm. bposar Ha 1[BETOBETE CBHIO CE BIUSC
TIOJIOKUTENTHO TIPH TIpe3WMyBaHe Ha TPYAKOIYKOBHIIaTa B I0YBaTa — OpOST Ha IIBETOBETE B
KOHTPOJIHUTE BapHaHTH Bapupa oT 9,34 6p. mpu copt Black Star, no 16,48 6p. mpu copT Axacal, a
B omutHUTE — OT 11,57 Op. mpu copt Black Star, no 18,25 6p. nmpu copt Axacal. [IpeBumennero
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mpu To3u mokasaren e 2,23 6p. npu copt Black Star; 3,84 Op. copt Wild Planet u 1,77 Op. npu
copt Axacal. /lmaMeTspbhT B OCHOBAaTa Ha IIBETOHOCA € OCOOCHO BAKEH IOKA3aTel KaKTO TIPH
OTIVISKIAHETO Ha TJAAMOJNIyca 3a OTps3aH LBST, Taka M B CIy4auTe HA M3IMOJI3BAHETO My 3a
O3eJIeHABaHE Ha TApKoBe M TpamuHU. [lo-roreMusaT QuamMeTbp B OCHOBaTa Ha IIBETOHOCA MY
ocurypsia 1mo-106pa crabuianoct. 1 npu tpure obcnensann copra 00pasyBaT MO-ToJISIM AXAMETHP
Ha IBETOHOCA B OCHOBaTa MpH Ipe3NMyBaHE Ha TPYAKOIYKOBHIIUTE B II0YBATa, KaTO
MPEBUIIICHUETO € Hal-ToysiMo ripu copt Black Star — 1,22 cm, cnensan ot copt Axacal — 0,67 cm
u copt Wild Planet — 0,58 cm.

[IpoasKUTENHOCTTA Ha Ib(TEXkKa Ha MSIOTO ChIBeTHE Bapupa oT 25,81 muu (copt Black
Star, koHTpOJNIeH BapuaHT) 10 69,11 xHU (copT Axacal, mpe3uMyBanu B mouBata pactenus). U mpu
TPUTE COPTa PACTECHHATA, TIOJIYUCHH OT NPE3UMYBAJIM B OYBATa IPYAKOIYKOBHIM UMAT I10-1ABIbT
Ib(TEX Ha IPUIOTO CHIBETHE B CPABHEHHE C TO3M HAa PACTEHHATA, MOIYyYCHH OT ChXPAaHEHH
IPYAKOITYKOBHIM. [Ipy OTHEMHUTE COPTOBE MPEBUIICHUETO € ChOTBETHO — 19,06 mHM mpu copt
Black Star; 16,39 mau npu copt Wild Planet u 17,48 nau npu copt Axacal.

Ilpn TO3M mOKa3aTen INpaBH BIEYATIICHWE, Y€ HPOABIDKHTEIHOCTTA Ha IBOTEX Ha
OTACNHUS ILBSAT HE C€ BIHAE CHIIECTBCHO OT HAyMHA HA OTIVIEKIAHE HA PACTCHHUSTA, HO
HPOIBIDKUTEITHOCTTa Ha IIBTEX Ha ISUIOTO CHIBETHUE € MHOTO CHJIHO MOBJUsHA. TOBa OYEBUIHO
ce OBJDKM Ha IO-TOJIEMHUs Opoii IIBETOBE MPH PACTEHHATA, TOIYYEHH OT MPE3UMYyBATIH B IIOYBATA
IPYIKOTYKOBHIIH.

N3BOJM.
1. [Ipe3uMyBaHeTO Ha TPYAKOJIYKOBHLMTE OKa3Ba CHJIHO BIUSHHE BBPXY TEXHHTE
OMOMETPHYHN XapaKTEPUCTUKH. YCTAaHOBCHO € 3HAYUTENHO YBEJIMYCHHE HAa BHCOYMHATA,
JUaMeThpa M MacaTa Ha TPYAKOIYKOBHIIHTE, a OT TaM M Ha TAXHOTO KauecTBo. Haii-cmimno
H3pa3eHo € TOBa yBEJIMUCHHE MU copT Axacal.
2. BposiT Ha McTaTa U TAXHATA IMIMPHHA B OCHOBATA Ca COPTOBH MPHM3HALM MPHU TIIAIHOIyca
U HE CE BIUSAT OT NPE3UMYBAHETO Ha IPYAKOIYKOBHIUTE B [I0YBAaTa. Y CTAHOBEHO €, Y€ CpeHaTa
JBJDKUHA Ha €IHO JIMCTO € IMO-TOJsIMA IPH PAcTeHHsTA, HOJyYeHH OT NPEe3MMYyBaId B [10YBATa
JYKOBUIIH, KaTO Hali-TOJISIMO YBEJIMYCHUE Ha TO3M MPHU3HAK ce HaOronasa mpu copt Black Star.
3. YCTaHOBEHO € TMONOXKHUTENIHOTO BIMSHHE HAa MPE3UMyBaHETO B II0YBaTa Ha
TPYIKOITYKOBUIINTE BHPXY pa3Mepa Ha I[BeTa M IpH TpHUTe copTa. Hal-critHO e ToBa BIMSHHE TIPH
copt Black Star, mpu koi#iTo BHCOUMHATa U IUAMETBPHT HA HMBPBUSA IBAT OT CBHIBETHETO NPH
pacTeHHATa IOJNY4eHH OT MpPe3UMyBalH B IOYBaTa TPYAKOIYKOBHIM IPEBUINABAT TE3M Ha
pacTeHusTa, MOMy4eHH OT ChXPaHEHHU TPYAKOIYKOBUIM CHOTBETHO ¢ 25,65% u 15,60%. Brausuue
BBPXY MPOIBDKUTETHOCTTA Ha IIB(TEXK HA OTACITHUS BT € HE3HAYUTEIHO.
4. CwiHO BIMSHME Ha TPE3UMYBAHETO B IIOYBAaTa € YCTAHOBEHO BBPXY OMOMETPUYHHTE
XapaKTepUCTHKH Ha CBIBETHETO. [lolydeHHTe OT MPEe3WMYyBAIM B IOYBATAa TPYIKOIYKOBHIIN
pacTeHMsi UMaT IO-IBJITH CBLBETHS, MO-TOJsIM Opoil 1BETOBE B TAX, IO-TOJSIM AHAMEThp Ha
I[BETOHOCA B OCHOBAaTa. [IpOABIDKMTENHOCTTAa HAa IB(TEX Ha IUIOTO CHIBETHE € IIO-TOJIIMA C
35,10%; 43,80% u 33,86% cpoTBeTHO nipu copToBere Black Star, Wild Planet u Axacal.
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METOANYECKU ACIIEKTHU ITPU U3SMEPBAHE HA
HANIPEKEHUSA B YECTOTHHU PEI'YJIATOPU 3A ACUHXPOHHHU
EJIEKTPO/IBUTATEJIN
ILnamen HuxkoBcku, Mapus /lunkoBa
YHuBepcHUTET N0 XpaHUTEIHU TexHoJIoruu — Ilnosaus

METHODOLOGICAL ASPECTS OF VOLTAGE MEASUREMENTS IN
VARIABLE SPEED DRIVES FOR INDUCTION MOTORS
Plamen Nikovski, Mariq Dinkova
University of Food Technologies — Plovdiv

Abstract: Voltage measurement is a basic operation in field diagnostics of variable speed
drives for induction motors. However, regardless of the particular implementation, there are places
in which these measurements are a prerequisite for achieving a reliable conclusion. The main aim
of the present work is to identify the most frequently used in practice control points in the drive
circuit, to determine the main characteristics of the voltages in them, then to analyze the
advantages and disadvantages of the digital methods and technical devices for their measurement.

Key words: variable speed drives, induction motors, voltage measurements,methods, devices.

YBOJ

IIpoctn MO KOHCTPYKOHUS, C OTHOCHUTEIHO HHCKATa [I€HA M BHUCOK KOG(UIMEHT Ha IOJIC3HO
JIeWCTBHE aCHMHXPOHHHUTE JBHUTaTeNN C HAKbco cheauHeH porop (AJl) ca eauH oT Hail-decTo
CpeIlaHHUTE €NEeMEHTH B CHBPEMEHHHUTE ENeKTPO3aJABIDKBaHUSA. KoraTo TeXHOIOTMUYHHS MpOLEC
no3Boysiea AJ] ma paboté ¢ 00OpOTH TMO-HHCKH OT HOMHHAIHHTE BBIPOCA 33 CHBMECTHOTO
M3I0JI3BaHE HA YECTOTEH perynatop U AJl e 0coOeHO aKTyalleH, Thil KaTo pealn3upaHeTo Ha Te3U
pexuMH Ha paboTa MOXKe Ja IOBede OO MKOHOMHS Ha eleKTpHdecka eHeprus. KaTo ocHoBeH
€JIEMEHT Ha TPOU3BOACTBEHATA Cpefa NMEpHOANYHHUS KOHTPOJI Ha TEXHHYECKOTO CHCTOSHHUE Ha
€NIeKTPO3aABIKBAaHUATA, KAKTO U IPOBEXKJAHE HA JUAarHOCTHKAa C Ied Obp30 OTKpHBaHE U
OTCTpaHSBaHE Ha MOBPEIM € 33jada ¢ IPHOPUTETHA BaXXHOCT. Ho HaTpymaHUs ONMUT MOKa3Ba, ue
JIOPM U €JIEeMEHTapHa OIepalus, KakBaTO € H3MEPBAHETO Ha HANPEKEHHs Ha HU3BOJUTE Ha
perynaropa, Moxe na cpeurae ceprosnu tpyanoctd (Fluke 2007; Fluke 2005).

B mHacrosmara pabora ce aHamM3mpaT mpoOieMuTe, KONTO BB3HHKBAT NPH ONpENCNISTHEe Ha
HarnpeXeHHs B yecToTHHU perynaTopu (UP) cke ckanapHo ymnpaBieHHe.

KOHTPOJIHHU TOYKHU 3A JTUATHOCTHUKA HA YECTOTHHU PETYJIATOPH

OOMKHOBEHO YECTOTHHAT PETYJIATOP 32 ACUHXPOHEH JIBUTATEJ CE ChCTOM OT YETUPH OJoKa:
M3IPaBUTEN, MEXKIUHHA TIOCTOSTHHOTOKOBA Bepura (DC bus), uHBepTop U yrpasissai 6ok (Bose
1996; Al-Ghubari 1999). bnokosete ¢opmupamu cuiaoBara yacT Ha UP ca mokasanu Ha ¢wur.l.
[TppBOHAYATHO TIPOMEHIMBOTOKOBATA SHEPTHs TIOJydeHa OT TpudasHa 3axpansama mpexa (U, =
400V, 50 Hz) ce npeoOpa3yBa B NOCTOSSHHOTOKOBa C TMOMOIITA Ha HW3MPABUTEN CHCTABEH OT
quonute Di+Dg. IlyncauuuTe Ha M3MNpPaBEHOTO HANPEXKEHHE C€ U3MVIaXJaT ¢ IOMOINTa Ha
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Due. 1. broxosa cxema HA CUNOBA YACH HA YeCNOMEH peayramop 3a ACUHXPOHEH osueamer.

mocsenoBaTesHo cBbp3anuTe konaenzatopu C; u C,. Korato A/l e cnabo HaTtoBapeH win pabotu

Ha TIPa3eH XOJI HANPEKEHHETO Ha KOHJIeH3aTopa e 61mi3ko 10 V2. Uy, a Py MBJIHO HATOBAPBAHE €
T

BB3MOXKHO Jia Hamajiee Jo . V2.U,. TIoCTOSHHOTO HampeXkeHHe MOTYd4eHO Ha HM3BOIHMTE Ha

KOHJICH3aTOpUTe ce TpeodpasyBa B mpomernnBo ¢ momomra IGBT tpansucropu (T1+Te). Te
paboTAT B KIIOYOB PEXUM U C€ YNPaBIsIBaT OT HMIIYJICHH MOCIEIOBATEIHOCTH, KOUTO HE
[I03BOJISIBAT €HOBPEMEHHO OTIIYIIBAaHE Ha JABa TpaH3UCTOpa OT €IHa U Chbllla JBOMKa.
Tpan3uctopuTe NOCIEAOBATEIHO MPEBKIIOYBAT HM3X0Ja KBbM [JBETE IMOCTOSIHHOTOKOBH IIUHH,
Ch3JaBaiikM OWIOJAIPHO WMIIYJICHO HampexeHHe. Bsemalikn 1oj BHHMaHWE aKTHBHO -
MHAYKTUBHUS XapakTep Ha TOBapa, MapajeilHO Ha BCEKH TPAH3UCTOP € CBBp3aH oOpaTeH AHO.
IIpn oOcnenBane Ha TEXHUYECKOTO ChCTOsIHME HAa UP Mt BE3HUKBaHE HAa HEM3NPABHOCT 0COOCHO
Ba)KHO € JIa C MoIy4H goctoBepHa uHpopmarus 3a (Fluke 2007; Fluke 2005):

-e(heKTHBHATA CTOMHOCT Ha TPUTE BXOJHH JIMHEHHH ((ha3HM) HAIIPEKESHHS;

-TIOCTOSIHHOTO HanpexxeHue 2. Uy, 3axpaHBalllo HHBEPTOPA;

-e(heKTHBHATA CTOIHOCT M YeCTOTaTa Ha TPUTE M3XOIHU JIMHEHHH HAIIPEKECHHUS;

-gHCclIeHaTa CTOMHOCT Ha OTHOIICHHWETO OT e(eKTHBHATA CTOHHOCT Ha ITBPBUS XapMOHHK H
4ecToTaTa.

llle 6bae OTHENCHO BHUMAHKE HA MOCICIHUTE IBE H3MEPBaHUs, B3EMalKH [10]] BHUMaHHE

TEXHUS HETPUBHUAJICH XapaKTep.

XAPMOHUYEH CBHCTAB HA JIMHEMHUTE HAIPEXEHWUS HA YECTOTEH
PET'YJIATOP TP HOPMAJIEH PEKUM HA PABOTA

KBM HacTosIMs MOMEHT, IIMPOYMHHO nMItyscHata Mogynanus (ILIVIM) e naii-usnonsBanara
TeXHHKa 3a (OpMHpaHe HAa WM3XONHUTE HANPEKCHHS B OTACNHHTE (a3 Ha HHBEpTopa. B
IPaKTUKATa Ca U3BECTHH Pa3iIM4YHK MOAXOM 32 CHHTE3UPaHe Ha YIPaBIIsIBall CUTHAJl pealli3Hpal]
ITNUM (Holmes 2003; Vasca 2012). IIpu III1M c ecrectBena auckperusanus (natural sampling
PWM) ynpaBieHneTo ce cBexzaa A0 NPEBKII0YBaHE HAa TPAH3UCTOPUTE B MOMEHTA Ha IpecHYaHe
Ha TPUBI'BJIEH BUCOKOYECTOTEH CUTHAN ¢ (PUKCHpaHa 4ecToTa f, (OIOpEeH) U CHHYCOUIATIEH CUTHAT
(Momymupam) ¢ dYectoTa f, = 2.M.w,, fr L f,. B TpudazHuUs WHBEPTOpP MOIYIHPAIINTE
HaIpeKEeHHs ca TPU 1 00pa3yBaT CUMETPUYHA CHCTEMa:

uy, = A,.cos(w,.t)

) up, = Ay.cos(w,.t —2.7/3)
u;, = Ay.cos(w,.t +2.17/3)
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KpAeTO A, € aMIUIUTyJaTa Ha MOIyJHpAIlUTe HampexeHus. B To3W ciyyail 3a H3XOAHOTO
JMHEHHO HANPEXEHNE Uy, Moke na ce 3amume (Holmes 2003):

T
Ugp = V3. Uge- M. cos (wr. t+ g) +

m

@ +8.Udc.z 1 n(m.n.M).Sm(m+n).n .nm

Sin——X
T L 2 2 3
m=1n=—0o
(n#0)

X cos[m. w,.t + n. (w,.t —m/3) + /2]
kpaeto J, = J,(2) e dbynkuus Ha becen ot mbpBu pox (Vasca 2012):
T

1 ) ‘
]n(Z) = m fej.z.cose'e].n.s.de

-1

M=A,/A,, 0<M<1 e xoehumueHTa Ha MOXIyIamus, A,e€ aMIUIUTyJaTa Ha OIOPHOTO
HarpexxeHne. C TOMOOHM paBEHCTBA C€ ONPEAENTAT HANpPEXKEHHUITa Up, U Ug.. BHAMATETHUS
aHanu3 Ha (2) Mmokas3Ba CIEAHOTO:

1. IIepBud XapMOHMK Ha JMHEHHOTO HAaIpPEXEHUE UMa ChlaTa 4ecTOTa, KaTo Ta3u Ha
HanpexeHuara oT cuMmerpudnata cucrema (1). HeroBata ammiuryna Uy 3aBucH OT KoeQULIMEHTa
Ha MOIyJIamus:

(3) UO = \/§ UdC'M
OrtunTaiikn

1 3
4 Uge ==.—.V2.U
0 = —V2y,

34 aMIINIUTyAaTa Ha OCHOBHH XapMOHUK MOXXE 1a CC 3aITUIIC

(%) Uy = \/_3\/_UL—0827\/_UL

CrnenoBateiHo, JOpU J1a peHeOperHeM 3aryOuTe B W3MPAaBUTENS, NMPHU Cla3BaHE HA YCIOBHUETO
0 < M <1, amMmmTyJara Ha OCHOBHHS XapMOHHUK HE MOXKE Jia JOCTHTHE Ta3W Ha BXOJHOTO
3axpamBamo Hanpexenue V2. U,. [Ipy W3MO0I3BaHe HA CKAapHO YIIPABJICHHE, TOBA 03HAYABA, Ue
JIBUTATENs] MOXKE J1a OTAaze efBa Okojo 83% OT HOMHMHAIHATA CH MOLIHOCT. 3a MPeoI0ISIBAHETO
Ha TO3M MPOOJIEM Ce U3IONI3BAT JIBE OCHOBHU TEXHHUKH:
- [Ipemonynupane. Ilpu npemoaynupane (1 < M) npeoOpa3oBaresisi BiM3a B HACHUILIAHE.
To3u pexxum Ha paboTa BOIM JIO TOSBA HAa MHOXECTBO XapMOHHUIIM B YECTOTHHS
uHTEpBan f; + f.
- MmxekTupaHne Ha TpeTH XapMOHUK. MHXeKTHpaHe Ha TPEeTH XapMOHHUK B CHCTEMara
(1) mo3BonsiBa M3XOMHHUTE JIMHEIHN HAIPEKCHUA J1a ce yBenuyar ¢ omm3o 15% (Holmes
2003). YecTtoTHUS CHEKTHP HA JIMHEWHOTO HampexxeHue (2) ThpIH MPOMSHA, KaTo ce
3a0es3Ba U3BECTHA TEHJEHLUS KbM ,,M3paBHIBaHE  HA aMIUIMTYAUTE HA CTPAHUYHUTE
XapMOHUIIM. B pa3nuuHy BapuaHTH Ta3u TEXHUKA € €Ha OT Hai-4ecTo MpHUIaraHuTe B
cpBpeMeHHuTe YP.
2. B nuHEHHOTO Hampe)KeHHe JUIICBAT XapMOHUYHHU CHCTABSALIN HA OTMIOPHHS CUTHAII C 4eCTOTa

f=mf,m=1.2, .. .
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3. B nmuHEWHOTO Hampe)xeHHe MPUCHCTBAT CTPAHUYHU XapMOHUIM. CTpaHMYHHUTE XapMOHUIIH
ce TpymupaT OKOJO XapMOHHIUTE Ha ONOPHHS CHUTHAJI M MMAT dectoTa f = m.f.+n.f., n=
+1,42,... £+ oo, AMmiuTyaTa Ha CTpaHMYHUTE XAapPMOHUIM 332 KOUTO M + M € YeTHO YHCIIO,
KaKkTO U TE3U 3a KOMTO M € KpaTHO Ha TpU € Hysa. AMIUIMTYyJaTa Ha OCTaHAJIUTE CE ONpeaess C
u3pasa:

8.Uy, m.mn.M
© mm ' ”( 2 )
Toii kaTo
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Moxe na ce nokaxke (Vasca 2012), ue cTpaHHYHHTE XapMOHHIM € YecToTa f = M. f.+n. f, uMaT
ChIIATa aMIUIMTYAa KaKTO T€3U IPH YecToTa f = M. f.—n. f, 3a Besiko 1010 nciio m u n. Kasano
10 IpYT HAaYMH CTPAHUYHUTE XapMOHHIIHM CE MOSBSBAT MO JBOMKU U Ca PA3IOI0KEHN CHMETPUYHO
OKOJIO BCEKH OIIOPEH XapMOHHK, KaKTO € II0OKa3aHo Ha (ur.2. AMIUIMTyJaTta Ha BCHYKH
XapMOHHMIIM HaMaJlsiBa C yBeJIMYaBaHE Ha M M N U 3aBUCH OT KoeduireHta Ha Moaynauus M. B
MOBEYETO CIIy4a CTPAaHWYHHUTE XapMOHHIM C 1 > 7 MOrar Jia ce IpeHeOperHar.
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®ur.2. XapMOHUYEH ChCTAaB Ha JTMHEHHOTO HAIIPEKEHUE HA YECTOTEH PEryiaTop.

N3B0P HA TEXHUYECKHU CPEACTBA 3A ITPOBEXKIAHE HA UBMEPBAHUSITA

B ceBpeMenHuTe UpoBU ypeau 3a u3MepBaHe Ha eekTuBHa croiHoCT (EC) Ha HanpexeHue
Hal-4ecTo € pealu3hpaH €AUH OT CICTHHUTE TPH METOa Ha U3MEPBaHe:

-IbPBOHAYAITHO TMPOMCHJIMBOTO HAMpEKEHHE TIOCThIIBA Ha BXOJa HA H3MPABHTEI 3a
cpeqHoM3NpaBeHa croiHocT. Cnen ToBa TO ce  (UATPUpA, 3a Ja ce OTAETH MNOCTOSHHATa
CBCTaBAIla M C€ ITI0/aBa KBM aHAJIOTOBO-IM(POB MpeodpazoBaTesl. YpPeasT ce NPOEKTHpa H
KanuOpupa 3a paboTa chC CHHyCOHIaleH curHai. IIpu momaBaHe Ha HECHHYCOMIAIHH CHIHAIH,
MOJY9YEHUTE TIOKa3aHus e ObJaT pa3IMyHu OT JeHCTBUTEIHUTE.

- IbPBOHAYAJIHO BXOJHOTO IMPOMEHJIMBO HAMpPEKEHHE MOCTHIIBA B aHAIOTOB MpeoOpa3oBaTe
Ha eeKTHBHA CTOMHOCT B ocTosiHHO Hampexenne (RMS to DC converter). B naeannus ciydait
HeroBata (yHKIUS Ha mpeoOpa3yBaHe ce OIUCBa C YPABHECHHUETO:

®) U=

KbIeTo U(t) e BXOOHOTO HampexeHue ¢ nepuon T', a U e U3X0AHOTO HampekeHue. Tyk, 0coOCHO
TPYIHO € peaM3upaHeTo Ha HETMHEHHNUTE OTepalyy MOBUTaHe Ha BTOpa CTETIEH U KOpEHyBaHe.
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Yecto TO3M THUN U3MEpBaTeIHM MpeoOpasyBaTeNd ce MPOM3BEXKIAT KAaTO CaMOCTOSTEIHU
uaTerpanan cxemu (Williams 2011; Zumbahlen 2011). Cnexn ToBa HONYyYEHOTO ITOCTOSHHO
HanpexxeHue noctrensa B AL 3a na ce popmupa uudpos ekpuasieHT Ha EC.

- TPOMCHJIIMBOTO HANpeXXEHHE IIOCTHIIBA HEMOCpeAcTBeHO Ha Bxoma Ha Allll, a
MaTeMaTHYeCKUTe olnepanud B ypaBHeHHeTo (1) ce wu3BBpHIBAT C MNONTy4YeHUTE LUPPOBU
croifHocTH. [Ipr m3MepBaHe Ha e()eKTHBHA CTOIHOCT HA CHTHAJIM C HHUCKA YECTOTA TO3HM METON
MOCTUTa T0-100pa TOYHOCT, Thi KaTo TyK HE Ce U3BBPIIBA NPEABAPUTEIHO MpeoOpa3yBaHE Ha
e(eKTUBHATA CTOMHOCT B NOCTOSHHO HampexeHHe. [IpuchCcTBHETO Ha MHU(POBO H3YHCIUTETHO
YCTPOMCTBO € 3aIbKHTENHO, HO KbM HACTOSIIUAT MOMEHT TO € HaIMYHO B MOYTU BCEKU LU(POB
ypen. 3a chKaJeHHEe METOIBT HE € MOAXOJI 3a HAIPEKEHHs C IMIMPOK YECTOTEH CHEKTHP, Thi
KaTo u3uckBa usnonspane Ha ALl ¢ Bucoka yecToTa Ha AUCKPETU3ALINUS.

Bzemaiikn 1oy BHIMaHHE PasrieKAaHUATa HAMIPABEHN B MPEIXOJHMS Iaparpad, MoraT aa ce
HalpaBsAT CIECAHUTE M3BOJM 3a IPHIOKHMMOCTTa HAa METOAWTE 3a HM3MEpBaHE Ha c()EKTHBHA
croifHocT B UP. Thif kKaTo M3XOMHOTO HANpEXKEHHE HAa HHBEpTOpa (2) € HEeCHHYCOMTAIHO M
U3KJIIOYMTEIHO 6OraTo Ha BUCIIM XapMOHHIM HETIOCPEICTBEHOTO M3MOJI3BAHE HA IIPBUS METOJL €
HEBB3MOXKHO.

Bropusr Mmeron mo3BoisBa M3rpaklaHeTo Ha HU(GPOBH ypead Ha e(eKTHBHAa CTOHHOCT ¢
rpaangHa 4decrtota oT ~ 100 kHz (Williams 2011; Zumbahlen 2011). Orpanndenara 4ecToTHA
JICHTa ¢ TIPHYHHA 32 BR3HUKBaHE Ha JIOMIBIHATEIHA YECTOTHA Tpemnika. [Ipy ckamapHO yrpaBieHHe
Ha JIBUTATEIIs, ITIPOYNHHO-UMITYJICHA MOIYNAIMs C €CTECTBeHA AUCKpeTH3anus u yectoTa 4 kHz,
Tasu rpemka e okoio 5 % (Hukoscku 2016). ['onsgMa yacT OT Te3u ypenu He MoraT Aa U3MepBar
e(eKTUBHA CTOMHOCT Ha IIbPBU XaPMOHHUK.

Tperus MeTon € NMPEANOYUTaH 3a M3rPak[IaHEe Ha J1a00OPaTOPHM AHAIN3ATOp Ha MOIIHOCT M
mudpoBr ocmmockomd. KbM HACTOSIIMAT MOMEHT IIOYTH BCHUKH IIpEIJIaraHd Ha Ia3apa
(POBH OCHIIIOCKOIN IPHUTEKABAT BrpajeHa (GYHKIHS 32 H3MepBaHe Ha e(eKTHBHA CTOHHOCT U
XapMOHMYEH ChCTaB Ha BXOJMHMA cUrHaN. KakTo Oeme cCOMEHAaTO MO-paHO HEOOXOJMMOCTTA OT
6bp30 ALl e ocHOBHATa TPUYMHA 32 OTHOCUTEIHO BHCOKATa [IeHa Ha TE3H yPeau.

HamnpaBeHOTO 10 TyK pasriexaHe IMoKa3Ba, 4e Ae(UHUPAHUTE IO-PAHO U3MEPBAHH MOTaT Ja
ce TPOBeNaT M3IUIO CaMO C YPeAW pealM3Upamid TPEeTHsS METOA Ha H3MEpBaHe, HO TIXHOTO
M3I0JI3BAHETO 3a IOJEBa JUATHOCTHKA € MKOHOMHYECKH HEONpaBIaHO. VIHTepecHO pelieHwe,
KOETO pPasriieka BB3MOXKHOCTTA 32 W3IOJI3BAaHE Ha OCTaHAINTE JBAa METOJa € MPEIIOKCHO B
(HuxoBcku 2016). IIppBoHaYamHO 4eCTOTHATA JIEHTa Ha HAMPEKEHUETO, KOETO CEe HM3MepBa Ce
orpann4aBa - HampuMmep c momomnra Ha HY ¢unrep. Ilo3HaBaiiki aMImmTyIHATa YeCTOTHA
XapaKTepUCTUKA Ha (QUITHPA U YECTOTHUS CIIEKThP HA BXOJHOTO HAIlpeKeHHE JIECHO MOXe Ja ce
OIIpeaeNr Bph3ka MEeXIy e(eKTHBHHTE CTOMHOCTH CHOTBETHO HA BXOJA M M3XO0Ja Ha QIITHpA.
ITpu ToBa, ako OrpaHMYaBaHETO Ha CIIEKThPa Ha JIMHEHHOTO HANpeXeHHe ce HallpaBH IIPU YeCTOTa
HO-MaJika OT f, ¥ JOCTaTh4yHO ONM3Ka 10 f, Ha BXOJa Ha BOJTMETbpa Ha IPAKTHKA L€ JIOCTUra
caMo ITBPBUS XapMOHHK Ha JITHEHHOTO HamlpekeHue. B To3u ciydail m3MepBaHETO MOXE JAa ce
MpOBEZIE U C Ypeau OT IIbpBara rpymna. IIpeaBapuTeTHOTO orpaHHuaBaHe Ha YeCTOTaTa MO3BOJISBA
Jla ce HaMaJIl YeCTOTHATa TPeIKa.

3akioueHue

V3mepBaHeTo Ha HampeXeHHe € OCHOBHA OMNepamys IIPH IPOBEXKIaHE Ha II0JIeBa
JUarHOCTHKAa Ha CHCTEMHU 3a yNpaBleHHEe Ha eleKTpoABurarend. B HacTosimara pabora ca
MOCOYEHH Hall-4eCTO HM3IIOJ3BAaHHWTE B IPAKTHKaTa KOHTPOJIHM TOYKH B CXEMaTa Ha YECTOTEH
perynaTop 3a aCHHXPOHHM €NEKTPOJBMIaTeNM CbC CKaJapHO YMpaBICHUE U Ca OMNpeleNIeHU
OCHOBHHTE XapaKTEepPHUCTHKH HA HANPEKCHHATa B TAX. AHAIM3HPAaHH ca TPOOIEMHUTE, KOUTO
BB3HUKBAT NPHU H3MEPBAHETO Ha TE3M HANpeXeHHs C MOMOIITa Ha CPEACTBAa 3a H3MEpBaHe
peann3upany pa3ugHA udpoBu METOIH Ha H3MEpBaHe.
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SOFTWARE QUALITY. HOLISTIC APPROACH TO DEFINING IT.
Dobromir Dinev
New Bulgarian University, Department Of Computer Science

Abstract: The knowledge, we humans build for the surrounding world is more and more
pointing to the direction, that everything is having its purpose, and we should look not only for
how particular element from the environment is functioning, but also how the elements of the
system are interacting; the holistic approach to is such an approach where the elements are
examined in separation from the other, for better understanding to be build, but all that is done so
the relations between the elements to be defined better. This way more exact and more
comprehensive understanding for the entire system is achieved. The current article is trying to
answer the question ,,What is quality?* by following the holistic approach, and as well it suggests
a new holistic definition for the term quality of the software product.

Key words: software product, software quality, holistic approach.

Introduction

What is software quality? It is a short question, which has many answers, times bigger then the
length of the string that is capturing the vocal expression. The humans are better in finding what is
missing over what is present, and this is a good reason, many of us in their daily life to answer that
the question shortly as: “I see it (the quality) when it is missing, I know what it is!” Unfortunately,
the science, and the business cannot afford a failure to be present in order a corrective action to be
taken. It is a different situation when people from the software engineering branch should answer
the same question; the colleagues are starting providing different, and to some extend intersecting
definitions for what the quality is, and what is the opposite - the lack (bad, poor) quality. The main
purposes of the current article is to present the already achieved from the since and business
regarding the “quality” question. The article will contain different definitions, from the most
recognized individuals in the software quality that will serve the purpose of facilitating quality
conversation in the article.

Philosophies on the quality

Through the decades many authors and scientists use to have as their main field the quality, and its
assurance, (including the software quality). They looked at it from different perspectives: they
were trying to dissect it, they were trying to build it from the ground by considering its origins.
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The first contemporary attempt to define the quality is by A. Shewhart, he states in 1931 that the
quality is:

“There are two common aspects of quality: One of them has to do with the consideration of the
quality of a thing as an objective reality independent of the existence of the man. The other has to
do with what we think, feel, or sense as a result of the objective reality. In other word. There is a
subjective side of the quality.” [1]

Years after master Shewhart, Crosby elaborates more and gives next answer the question: What is
quality?:

“The word “quality” is used to signify the relative worth of something in such phrases as “good
quality”, “bad quality”, quality of life - which means different things to each person. As follows
quality must be defined as “conformance to requirements” if we are to manage it. Consequently,
the nonconformance detected is the absence of quality, quality problems become nonconformance
problems and quality becomes definable” [2]

Crosby’s definition for quality stresses on the conformance to the requirements without saying
whose requirements. This definition is good example for one of the main understandings on the
quality understanding it as conformism to the requirements. Four years later Feigenbaum made an
addition and answered those requirements should be taken as main:

“Quality is customer determination ... It is based on upon the customers actual experience with
the product and service, measured against his or her requirements - stated or unstated, conscious
or merely sensed, technically operational, or entirely subjective - and always representing a
moving target in a competitive market.

Product and service quality can be defined as: The total composite product and service
characteristics of marketing, engineering, manufacture, thought which the product and services
in use will meet the expectations of the customer.” [3]

Feigenbaum* s definition is with whiter scope and it might be considered like a first try to a
holistic definition, as it has bigger scope of characteristics, as well it recognizes the important
place of the use to the product.

Other great person who also uses the conformance to the requirements as a main way to build his
philosophy regarding the quality. Ishikawa states clear that the standards are not always the answer
to the quality question, and that everything is changing:

“We engage in quality control in order to manufacture products with the quality which can satisfy
requirements of customers. The mere fact of meeting national standards or specifications is not the
answer. ... Customer may not be satisfied with a product which meets those standards. We must
also keep in mind that customer requirements change from year to year ..."” [4]

Juran as well bases his understanding to the conformance of the customer requirements (needs),
but at the same time he introduced the idea for the expected low or none “deficiencies” present in
the product:

“The word quality has multiple meanings. Two of those meanings dominate the use of the word: 1)
Quality consists of those product features which meet the need of customers and thereby provide
product satisfaction. 2) Quality consists of freedom from deficiencies. Never than less, in a
handbook such as this, is it most convenient to standardize on a short definition of the word
quality as “fitness for use”. [5]
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Holistic approach to quality

The holistic approach asks attention to be paid to the elements and their interaction, in our case the
surrounding elements of the quality; each of those elements in the environment is having its own
specific impact, in order to build the “body” of the quality. For the reason to put in words a holistic
definition to the quality, it will be needed to start with some already given definition/ philosophy.
Shewhart’s definition for quality is the first attempt to describe the quality. It sets the position of
the user, decades before the client (user) centric paradigm to receive such a wide support, as after
the second half of 20 century we will use it as base. Shewhart is presenting the quality as a matter
of existence; the first form is where we have the quality in its not polluted by the human sense,
and feelings; and second: an image of the quality, the opposite one to the “true” quality, that is
spyglassed thought the lenses of human’s: feelings, sensations and understanding. The author of
this definition does not saying anything regarding how much malformed or grotesque is this
second, i.e. “perceived” quality. In this definition they are: 1) the true quality, 2) the user (the
human), and the quality perceived by the human as main elements, but the quality is not self-
existing, with other words it does not exist by itself; its existence is visible through something, and
that is possible thought the product’s features and services which the user is using (from the
definition of Feigenbaum and partially to Crosby and Ishikawa), i.e. the product and the service
are the bearers of the true quality. Consequently, the product become to existence as a result of
basic steps taken by different software engineers in the context of a given technology, i.e. as a
result of a process, using as a building blocks the options given by the technologies used for the
creation of the product, the education and skill of the engineers; that comes to say that the quality
of the product derives quality from other products (the technologies, the engineer’s education,
skills and etc.)

A suggested holistic definition

The quality is a measurable multidimensional variable that is affected by constraints taken from
environment (for instance, but not limited to: technology, law, the skills of the people involved in
the creation of the product, the processes followed by the involved people). A set of the
dimensions (in this complex variable) represents the level of conformance to the software
product’s purpose directly derived from the customer’s needs and desires; as well it measures the
degree of freedom to deficiencies and defects encountered during the in production use of the
software product.

Conclusion

A particular way to see at the quality is a line with two ends. In one of the ends there is the quality
and the other is the lack of quality. During our days we inevitably are dealing with the quality and
its antipode; in most cases without even recognizing we are dealing with it. This is one of the main
reasons we are having such difficulty of defining it. Thought the presented philosophies on the
quality (above) it might be seen that the conformance to the requirements is some sort of a silver
string coming across almost all of them (except Shewhart and Ishikawa). Each of the authors is
adding an extra aspect, or two; but not of them is presenting the complete scope of the quality as it
was done by the definition that is following of holistic approach. The suggested definition is a try
to answer the question for “What is quality?” by looking on broader scope, so new perspectives
might be opened to facilitate more research and conversations in the field of the software quality,
software quality assurance and control.
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Abstract:

Building a system that is following to some extent, or incomplete the human ways can be dated
back many years before the invention of the computers. The current article is presenting a work of
15 years development to a brain model, that now include a concept for the feelings and their role
in the machine self-learning process.

Keywords: artificial intelligent, forward neural networks, artificial brain model.

The model so far

The model is built upon multilayer feed forward neural networks; the model itself has new
types of neurons with particular function to build the structure of the artificial brain [2]. The
neurons are playing two major roles: first they hold the information from the outer/inner worlds,
and second they are holding certain knowledge (algorithms). As the machine is used there is a set
of utility programs to make possible connecting the networks, creating new network cores and etc.

The memory is organized in few layers (Fig.1), indistinguishable by the function cores [1,2].
First, is the input layer where the rough stimuli is received (to make it clearer, let’s say we deal
with visual stimuli), then this activation is send to the first layer of the recognition part of the
neural core — as it has been chosen to talk for vison, and we receive visual stimuli, we will refer to
the neural core of vision, or visual core. The purpose of this layer is to recognize the object
presented, if no activation reached the next layer — the meaning centers layer, the utility
applications will create new network, will connected it to the input layer then will train the new
network to recognize it and this way the visual object will be encoded in the model as a memory
from the physical world. The last layer is the recreation layer, despite the fact it is presented as
layer, it is actually connection to other neural core, in our case could be the vocal core, which has
the same general structure as the visual core. Example: Let’s assume the brain model needs to
recognize a letter in sequence of letters — A, B, C, A, A, B; but you never, till this moment teach it
the letter “C”, in this case no activation will reach the meaning network [3]. A new network will
be created to recognize the new letter, if you presented a vocal stimuli with the visual one, the
vocal recognition network and the visual recognition network, (part of two different) neural cores
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will end up activating the two new connected meaning centers in the in each respective core. Now
let’s make the recognition task a bit more complicated: let’s have on top what is the letter to teach
the brain model 3 colors. It needs to recognize the color of the letters too. Our eyes are very
complicated apparatus, with different sorts of cells in it, but mainly two sets of cells are involved
in the visual recognition, cone and rod cells. The rod cells are those that recognize the color of
something, the rod cells are times small in number in compare to the cone cells. Our goal is to
build a mechanism that answer, what is the color of the letter (or of a thing, could be some other
stimuli). In the computer world we have the pixel, it has a color and we do not need to have two
separate types of cells to see the color of particular object, but we need specific place in our brain
model in the vision core to be able to recognize and activate a meaning center representing the
color, with other words one stimuli will activate different places in the visual core, if the figure is a
complex one far behind the circle and the triangle forms it might be possible more than one or two
meaning centers to be activated.

Recognizing MHs I Input Layer

4]

Miatal i W12
Wipaning ceniers MW

Recreation HNs

Fig. 1 — Visual core
The “self” network.

In the previous point we start talking about neural cores and one of the most important ring of
neural cores in the model is the “self” neural cores ring: this is a set of neural cores that each core
is having access to each neuron after the input layer in the visual, vocal neural cores feelings ring
Fig. 2 presents the current state in the self-ring.

The goal
The goal is to create a system that has the “will”; in our particular case to have a desire to learn.

The concept

We need to introduce a tow cycles of activation that includes the fear feeling and the pleasure
center. As much the system is learning as much pleasure is receiving, with other words activation
in the pleasure center. The fear may play the role of a trigger.
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Fig. 2. High level brain model with will to learn cycles.
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Conclusion

Introducing the feelings ring, in particular the fear feeling directly related with the pain center
and the pleasure center, play an important role in the behavioral aspect of the brain model. They
might be used to trigger different decisions; including it might be a reason particularly dangerous
and hostile behavior to be exhibited by the brain model. This might be overcome by introducing
additional mechanisms that will not let the system go in that direction, including removing some
parts of the self-preservation core.
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Abstract: The generality of the frame representations determines their broad application in a lot of
diverse areas. The article introduces a part of a research on the implementation of the frame
representations in e-learning, which is devoted to theoretical study of frame models and analysis of
their known applications.
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BnBenenne

W3znon3eaHero Ha (peliMu KaTo CPeACTBO 3a MPEJCTaBsIHE HAa 3HAHUS B M3KyCTBEHHUS
UHTEJEKT € mpeiokeHo oT Minsky mpe3 1974 r. (Minsky, 1974). Cnopen Hero ¢GpedMbT €
CTPYKTYpa 3a MpPEeACTaBsSHE Ha CTEPEOTHUIHA CUTYallHs, Upe3 KOATO Ce OpPraHU3Mpar 3HaHHATA Ha
xopata. Rich i Knight (Rich,1991) ompenensar ¢pefima xato KoJIeKnust oT aTpuOyTH U CBBP3aHU
CTOWHOCTH, OmMHCBAIM OOCKTH OT peanHus cBAT. DpeiimMure NpemnocTaBiIT ynoOEH HAuWMH 32
KOMOMHHpaHe Ha AEKIApalyd ¥ IpOLeAypH IpU IpeicTaBsHe Ha 3HaHue (Barr, 1981) u
MO3BOJIABAT KPATKO, CTPYKTYPUPAHO NPEJCTaBsHE HAa OTHOIIEHWs, HANOAOOsBalll HAauWHA, IO
KOMTO eKCIepTHTe THPCAT HaHHM B 0a3a ot 3HaHmsA (Fikes, 1985). Upe3 Tax 3HaHHWATa Morar jaa
ObJaT opraHu3MpaHd B HepapxuuHu ctpykTypu (Reichgelt, 1991), kato oCHOBHaTa TEXHHUKA,
M3MOJI3BaHa B HACTESBAHETO € CBBP3aHa ChC CTOMHOCTH MO MOAPa3OHpaHe, BrpaJeHN IPOIeaypr
1 U3MOI3BaHe HA €BPUCTHUKA.

Haii-06mo ka3zaHo, GpeHMBT € CTPyKTypa 3a OpraHM3HUpaHE HA 3HAHHETO 3a OOEKT IO
ectecTBeH HaunH. OpeliMuTe NPEACTaBsT 3HAHUETO 32 00EKTa KaTo Habop OT cI0oTOBe (aTpuOyTH)
W aCOIMHUPAHM CTOMHOCTH, KaTO BCEKH CJIOT ONHCBA ONpeneNicH aTpuOyT WM AeHCTBHE Ha
¢peiima. CrolfHOCTMTE Ha ClIOTa MOrarT Jga OBJaT TONBJIHCHH CJeJ WHHIUAIH3AIMs, OT
motpeduTeNn, BRHIIHM MPOTpaMHu, Apyru (peiiMu Win B pe3ynTaT Ha HacleqsBaHe. Bceku cior
MOXe Ja BKitouBa (aceru (facets), KOUTO NPEACTABAT pa3LIMPEHU MO3HAHHS 32 CTOWHOCTHTE Ha
CIIOTa M MO3BOJISABAT Ja Ce KOHTPOJIHPAT HeroBUTe croiHoCcTH. Cnen kato GpeimMbT e neduHupaH,
TOI MOXe Ja ObJie M3MON3BaH 3a AeUHMUpaHE HA HOBU (peiiMH, KOUTO HAcIeIsBaT CBOMCTBATa
My. ®peiliMuTe H3MOA3BAT OIpPENEICHU CIOTOBE 3a I'EHEpUpaHe Ha HepapXuyHa CTPYKTypa U
CBOiicTBaTa Morar Ja ObJaT HacleIeHH B paMKHTEe Ha Ta3u CTpykTypa. OCHOBHaTa wies 3a
HacIeIsBaHETO €, 4e aTpHOyTHUTE Ha KJIACOBETE IPEACTABIABAT HEIla, KOUTO OOMKHOBEHO ca
BEPHH 3a BCHYKHM OOEKTH B Kjlaca, a CJIOTOBETe B MHCTAHIMHTE MOTAT Jla OBIAT 3aIlbIHEHH C

96



neiictBuTeHN AaHHU. Cpell OCHOBHUTE NPEAUMCTBA Ha (GpeiiMOBUTE CHCTEMH € B3MOXKHOCTTA 32
neduHEpaHe Ha JEHCTBHS (IEMOHHM WM IIPOLEAYPH), KOMTO TpsiOBa Na c€ M3MBIHABAT MU
OIIpe/IeNICHH YCIIOBHSI.

CrartusTa IpencTaBs 4acT OT M3CIIe/[BaHe 3a IpHiIarane Ha GpeiMOBHTE NPEICTaBSHUS B
€-00y4eHHETO, KOATO € IOCBETeHa Ha TEOPETHMYHOTO MpOoydYBaHE Ha (peiMOBHTE MOJCIH WU
aHaJ M3a HA TEXHWTE NPIIOXKEHHWS B OOJIaCTH KaTO IPOEKTHpaHe, NPEACTaBIHE Ha 3HAHHE,
KOMIIOTBPHO MOJICNIMpaHe Ha CEMaHTHYHH MPEXKH, M3BIMYaHE Ha MH(POPMAIUS OT TEKCT U yeb
MOPTaJIN, CHCTEMH 32 B3eMaHe Ha PEIICHUS U JIp.

H3BecTHHU (ppeiiMOBU MOAEIN U TEXHU NMPUJIOKEHUS

Minsky wmirocTpupa TeopHATa cH 4pe3 cucTeMa OT (peiiMu 3a IpeacTaBsHe Ha pa3iIndHN
CTpaHM Ha Ky0 M Ha cTau B Crpaja, 3a pa3lIMpeHH pas3kasu u aHajoruu (Minsky, 1974). Muoro
CUTyaIliH B €XEIHEBHHUS XMBOT HA XOpaTa CBIO MOTAaT Ja ce MPEACTaBAT ¢ (peimu — Hamp.
MapTH 3a POXKAEH JICH, 00CIIy)KBaHE Ha KJIMEHT B PECTOPAHT U Jp. B pamkute Ha KoH(pepeHuusITa
MUC-4 (Riloff’1993) e npoBeneH eKCIIEpHMEHT 3a M3BINYaHE Ha WH(OpPMAINA 3a CHOUTHSA OT
HOBMHAPCKU CTaTHM 4pe3 M3Noi3BaHe Ha (peiimu. MHpopmarmaTa 3a BCIKO ONUCAHO B TEKCTA
chOUTHE Ce TOIBJIBA B MA0IOH ((ppeiim ¢ Habop OT MpeABAPUTENHO Ae(GUHUPAHH CIOTOBE).

B kpas Ha XX-TH Bek ¢peiimure ce msnonzBaT B CAD cucteMu 3a HpOEKTHUpaHE,
CKPUNITOBH CHCTEMH 3a pa30MpaHe Ha SCTECTBCHM €3MIW, CHCTEMH 3a YHpAaBJICHHE HA PHUCKA U
00exTHO-opueHTHpanu nporpamun cuctemu (Lehnert, 1988). B mocnennute roaunu ¢peiimure
HaMUpaT IPUIOKEHHE B eKCIIEPTHH CHCTEMH 3a B3uMaHe Ha pemernus (Khan, 2013).

HW3BecTHY ca Masko Ha Opoi TEXHUKH 3a IPeJCTaBsHE Ha 3HaHUA (Mpexxu Ha Beiic, hakru
U TIPaBUJIA, CEMAaHTUYHH MPEXH, KOHIIETITYaJIHH 3aBUCHMOCTH, (PpeiiMH, HEBPOHHH MPEKH), BCEKH
OT KOUTO uMa cBoute npeaumctia u Hepgoctarbiu. B cucremure FRL, KEE, KL-ONE u FRAIL
3HaHUATA ca MpeAcTaBeHH upe3 ¢perimu. B apyru cucremn, cpen xomro KRYPTON, KANDOR,
FRORL u CLASSIC ca koMOMHHMpaHH JBa WK NIOBEUYE METOJIA 3a NpeacTaBsiHe Ha 3HaHus. Cpen
HEJOCTAThIUTE HA M30POCHUTE CUCTEMH € OTPaHHUYCHATa M3PA3HTENHOCT Ha MPEJIOCTaBIHUTE OT
TsX GPEeHMOBH €3ULH - IPOCTH TBBPJICHHUS HE MOTaT Jia ce 00SICHAT JUPEKTHO B €3UKa U TpsOBa 1a
ObmaT M3pazeHu 4pe3 mpasmia win npounexypu. B (Nado, 1992) ca mpexncraBeHH KOHIENTYaTHO
ONPOCTCHH pAa3IIMPCHUS Ha OCHOBHA CHCTeMa OT (peliMH, KOMTO 3HAYWTEIHO Pa3IIMpsBaT
U3pasuUTeNHaTa ¥ CHia, KaTo 3ama3BaT MpeIUMCTBATA HA KOHIENTyalHaTa IIPOCTOTa U
euKacHOCTTa Ha W3IBIHEHHETo. [IpeanaraHumTe pasIIMpeHHst ca pealM3UpaHd B CHUcTeMara
JOSIE (Baeden,1990), xosiTo ce u3momn3Ba 3a MOANIOMAaraHe Ha pa3pabOTBaHETO Ha MPAKTHUIECKU
TIOMOIIIHH CPEJICTBa 32 KOPIIOPATUBHH OIUTOPH M JaHBYHH KOHCYJITAHTH.

lomama yact ot ¢peiimoBute cucrtemu (Hanp. KRL n KL-ONE) ce ¢okycupar Bbpxy
npoOJieMHTe Ha CTPYKTYpPHOTO WpeACTaBsiHe Ha naHHWTe. ChXpaHABaHAaTa BBB (perMuTe
MHOPMAITUS YecTO ce pasriexaa karo "0aza JaHHH" Ha cHcTeMara OT 3HAHUS, a KOHTPOIBT Ha
pa3cHKACHHUATA ce ocTaBs Ha Apyru yacTd Ha cucteMmara (Fikes, 1985). B npyru esmmm (FRL n
KRL) croiiHOCTTa Ha CIOT MOXKe Aa ObJie U3UMCIIeHa (BMECTO /1a C€ ChXpaHsIBa U3PHUYHO), KaTo ce
M3I0JI3Ba aTalllpaHe Ha MPOoLeIypa KbM CIIOT, KOSTO CE aKTHBHPA OT 3asBKA.

CpaBHsBaHETO Ha TEXHMKM 3a MpeACTaBIHE HAa 3HaHMA € MpeAMeT Ha peauna
m3cnenBanns. Karo pamka 3a u3BbpmiBaHe Ha aHanusute B (Nault, 1998) ca m3mon3Banu o6GexTH.
IMopanu daxra, 4e ype3 wu3MONA3BaHE Ha aOCTpakUMM Ha AaHHH, (peliMUTEe MO3BOJSIBAT U
00paboTka Ha TaHHUTE, T€ ca HAaH-MTOIXOMISIIN 3a pelllaBaHe Ha MpoOJIeMH 3a U3BIIMYaHe HA JaHHU
U TIpaBeHe Ha U3BOAU. B cpaBHEHHE ChC CEMAHTUUHHTE MpeXHU (pedMure ca mo-rbBKaBH, UMAaT
TIOBEYE CIOTOBE 332 ChXpaHEHWE Ha TaHHM U NPEICTaBIT JaHHWUTE KaTO MHTETPHpaHA CTPYKTypa
(Turban, 2003).

Pamka 3a cpaBHsABaHE M OICHSABaHE HAa CXEMHM 3a IPEJCTaBsSHE Ha 3HAHWA Ha Oa3ara Ha
M3UCKBAHUs aJIeKBaTHOCT Ha INIpeACTaBsHE, CBOMCTBA 3a MpeJCTaBsHE, METOAU U M3UCKBAHHUS 3a
u3BoaM e mpexactaBeH B (Bingi, 1995). Upe3 pamkara ca CpaBHEHH M OIEHEHH 4 CXeMH 3a
MIPeACTaBsHE Ha 3HAHHA B €KCIIEPTHHU CUCTEMH - JIOTHKA, IPOU3BOJCTBEHHU MIPaBUIIA, CEMAHTUIHU
Mpexu, ¢pefimu. HampaBeHOTO cpaBHEHHMe IOKa3Ba, Y€ HHUTO €IHA OT pasrje[aHUTE CXEMH 3a
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NpeACTaBsHE HA 3HAHUS HAMA BCUYKH XapaKTEPHCTUKH, KOMTO TpAOBa Ja MpHUTEXaBa I00POTO
npencTaBsHe Ha 3HaHUA. Cpen mpeauMcTBaTa Ha GpedMure ca e()eKTUBHOCT B NMPEACTABIHETO U
NOJABPKAHETO Ha 3HAHUS, BH3MOXKHOCT 32 KpaTKO NMpeAcTaBsHE Ha 0a3u OT 3HAHMSA, JHIICA HA
OTpaHWYEHHWsS Ha THIIOBE, BB3MOXHOCT 3a MOATBPKAHE HA BEPOATHOCTHH pA3CHKICHUSL
(Barr,1981). OCHOBHUST HeIOCTAThK Ha (peHMHUTE € JIUIcaTa Ha SiCHA CEMaHTHKA M OrpaHHYeHaTa
CTIOCOOHOCT 3a M3pa3sBaHe Ha HembiHO o3HaHue (Reichgelt, 1991).

®peiiMuTe ca OCHOBHA CTPYKTYypa 3a JaHHU B e€3MKa 3a nporpamupane APL2, moaxomsin
3a pa3pabOTBaHE HA INPHUIIOKECHHUS 3a M3KYCTBEH HMHTENEKT. Te Morar ja ce pasIiIexnaT KaTo
MaTpHlla ¢ IBE KOJOHH — MME€ Ha CJIOT U CTOMHOCTH Ha cJOT. [IpencraBsHeTo Ha JAEMOHU U
TPOLIEYPH CBHINO € MO3BOJeHO. PasnmmunuTe 00eKkTH BBB (ppeliMoBaTa cucTeMa ce CBBP3BAT U
o0Opa3yBat Hepapxusl.

@pelimuTe HaMHpaT TNPUIOKEHHE B CHCTEMH 3a U3BIMYaHE Ha HWHQPOpPMAIHSA OT
nokymentu. Cucrtemara PALKA (Kim, 1995) renepupa Mozienu 3a u3BiandyaHe, NpeJACTAaBCHNA KaTo
CTpyKTypa ¢peiiM-Ppasza. CrnoroBere BBB (peiiMa onpenensT obexTa 1a 0ba W3BICUEH 3aEITHO
CbC CBBP3aHUTE C HEro CEMAaHTHYHU orpaHuueHus. Dpa3eonoruyHUsAT MOZIEN MpPEeAcTaBs
HOApeeHa MOCIEeI0BATeTHOCT OT JEKCHUKAIHU 3aMHCH W/WIM CEMAHTHIHU KaTETOPHH, B3ETH OT
HpeBapUTENHO JeHHUpaHa KOHIENTyanHa Hepapxus. CTpykTypaTa CBBp3Ba CIOTOBETE Ha
¢peiima ¢ erxemeHTH Ha Mojena. [Ipw mpmimaraHe Ha  CTPyKTypaTa BBPXY H3pEUEHHE aKo
(pa3eoTOTHYHMAT MOJEN CHBIIAJIa C M3PEUCHUETO, CTPYKTypaTa ce aKTUBHpa M CIEA TOBa ce
U3I0JI3Ba CHOTBETHHAT (PpeiiM, KOHTO NEHCTBUTEIHO U3BIINYA JAHHHTE.

IIpoBeneHu ca M EKCIIEPUMEHTH M 3a W3BIMYAHE Ha MH(POpMAIHUSA OT ye® CTpaHHIH C
n3nomssane Ha ¢peitmu (Soderland,1997). IapcepsT Webfoot npuema xato BXOJHHM AaHHU KOja
Ha ye0 cTpaHMIUM Ha 0a3ara Ha MpaBIJIa Pa3Aeisl TEKCTa Ha JIOTMYECKH CHITACYBaHH CEIMCHTH,
KOHTO ce IpelaBaT Ha cucremara 3a oOpaborka Ha ecrectBeH e3uk CRYSTAL, xosTo m3ywasa
ceupUUHN TpaBWIa 3a HW3BIMYaHe Ha TekcT or mnpumepn. Webfoot m CRYSTAL
TpaHcopMupaT TekcTa BbB (DOPMANTHO MpeEICTaBsSHE, KOETO € EKBUBAJICHTHO Ha 3alHCHUTE B
penanuoHHuTe 0a3u JaHHU. EKcliepuMeHTBT € poBezieH ¢ yel CTpaHuIM 3a IPOrHO3a 3a BPEMETO,
KOUTO M3BIMYAT METEOPOJIOTMYHUTE YCIIOBUS, CBBP3aHU C JEH M MECTOMOJIOKeHHEe. V3XombT e
MIpeACTaBeH KaTo peiiMoBa CTPYKTYpa ChC CIOTOBE 3a JICH, YCIOBHA, BUCOKA TEMITEpaTypa, HACKA
Temreparypa u Mmectomonoxernne. Webfoot m CRYSTAL mnocrurar wu3HeHaaBamo I00po
MpeACTaBIHE 3a CHCTeMa 3a o0paboTka Ha €CTECTBeH €3MK, paboTema 0e3 IoMomTa Ha
CHUHTaKTHUYHO 3HAHUE.

B (Niwa, 1984) e mpencraBeHa ¢peiiMoBa cucTeMa 3a ymIpaBieHHE Ha PHCKOBE Ha
npoekt. Cucremara e peanu3upaHa nmo meroga Ha Winston u Horn, 6a3upan Ha e3uka Ha
npexactaBsHe Ha ¢peiimu FRL. Cucremata ce cheTon 0T 0aza OT 3HaHHUS, HHCTPYMEHT 3a IpaBeHE
Ha U3BOJM U MOJICHCTEMA 32 MOJAbpXKaHE HA 3HAHM. 3a LENUTe Ha CUCTeMaTa ca Ch3JaleHH TpU
OCHOBHH (ppeiiMa (mpuYMHA 3a PUCK, PUCK W JIEHHOCT), Ha 0a3aTa Ha KOWTO ca ch3maneHu 213
¢petima.

AnroputeMbT PROMPT (Noy, 2000) mo3BoyisiBa aBTOMATH3allWisi Ha TIPOILIECH 3a
o0eMHsIBaHE W MPUBEXK/IaHE B ChOTBETCTBUE HA OHTOJIOTUU. MoaenbT Ha 3HaHueTo B PROMPT e
Oazmpan Ha ¢peiimu. Ha Hali-BHCOKO HMBO B MoJefla Ha 3HaHHS Ca KJIAacOBETE, CIOTOBETE,
¢acerure n nHcTaHUMKUTe. Kitacoere ca knacuduipanu B Hepapxun. Beeku kiiac mMa ClOTOBE,
KOHTO Ce HacleIsdBaT OT MojkiacoBeTe. CloeBeTe ca MMEHYBAHH IBOMYHH OTHOIICHHS MEXIY
KJIac U Jpyr KJIAc/IPUMHUTUBEH OOEKT W MOraT na ObAaT orpaHuveHu oT acetu. MoaenbT Ha
3HaHMA € O0II, ChbBMECTHM C MOJEIHTE Ha APYTM CHCTEMH. ToBa MO3BOJSBA TCHEPUPAHHUTE OT
PROMPT peuienus na ObaaT MPUI0KEHU BEPXY MHOXKECTBO CHCTEMH 32 IPEICTaBsIHE HA 3HAHMS.

B mocnennuTe roquHu QpeliMHuTe ce M3MON3BAT B CHCTEMH 3a B3€MaHE Ha PEIICHHS.
[IpeoOpasyBaHeTo OT pa3aM4YHU (HOPMATH 3a MPEACTABIHE HA JaHHU KbM (QpeiiMH ¢ HeOOXOIHNMO,
3a 71a ce OCHUTYPST BB3MOXKHOCTH 32 ‘TIPHUATENICKO’ M3BIMYAHE Ha JAHHHU OT M3TOYHUIM HA JaHHU B
eKcliepTHu cuctemu, Oasupanu Ha ¢peitmu. B (Khan, 2013) e mnpennoxeHO pelieHue 3a
TpaHc(hopMUpaHe OT CEMaHTHYHHM Mpexu BBB (peiimm. IlpencTaBeHHMAT CHMyIaTOp TeHepHpa
KaTo pe3ynTar (peiiMoBa CTPyKTypa OT ChOTBETHATa CEMaHTHYHA Mpexa (BXOJ Ha CHMYJIATOpa).
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CumMynaTopbsT € eKCIePUMEHTHPAHO B YHUBEPCUTETCKA 00pa3oBaTesiHa CHCTEMa IpPH B3UMAaHE Ha

pelIeHusl, C 1eJ OBUIIABaHe HA yCIIeXa Ha CTYICHTH. Pe3yraTute OKa3Bar, ue MpUIaraieto My

moJ00psiBa cucTeMara U BOAU JO TOYHH M HABPEMCHHH PEIICHHMS 3a BCSIKA OPraHU3alus.
3axioyeHue

[IpenacraBeHUAT B CTaTWsATa aHAIW3 € 4YacT OT HayuHo wusciensane (Totkov, 2017),
MTOCBETEHO Ha MPUIIOKEHHETO Ha (PPEHMOBHTE MOJIEIH 3a TPE/CTaBsIHE Ha 3HAHUS U MPOILIECH B €-
obydvenuero. [IpeanaraHusT B M3CICIBAHETO MOJXO] 32 MPEACTABIHE U M3BIMYAHE HA 3HAHHUS U
MpOILIECH CE OCHOBaBa Ha WICs, CBbp3aHa C (OpMaNM3MpaHe HE CaMO HA OTKPHBAaHETO U
W3BJIMYAHETO HA CJIEMCHTAPHU JaHHW M CBCTABHU CTPYKTYpH, HO W Ha WACHTU(HKALMS Ha
TEXHUTE CHHTAKTUYHU U CEMAHTHIHN XaPaKTEPUCTUKH. IHTCITUIeHTHUTE TEXHOJIOTUYHH PEIICHHS
3a HY)KJUTE Ha €-00yUEHHETO Ce ThPCAT Ype3 U3MOJ3BaHe Ha (PPEHMOBH MPEICTABSIHUS U METOIU
HA KOHIICNTYaITHOTO MOJICIAPAaHe U KOMITFOThPHATA JMHTBUCTHKA. B paMKuTe HA M3CIEABAHETO CE
IpeJyIarat, U3cle/IBaT U anpoOupaT CpeacTBAa U METOJMKA 32 U3BJIMYAHE U arperupaHe Ha JaHHH,
MOJXOISIIN 32 MOATOTOBKA U MPOBEKIAHE HA e-00yUCHHUE.

PaGorata ¢ noakperneHa ot npoekT MY 17-Od-023 |, AkyMmynatuBHU (HpeiiMOBH MOJEIH 32
M3BIIMYAHE M arperupaHe Ha JaHHU 3a 3HAHWA M npouecH B oOydeHuero™ xbM PDonp ,,Hayunu
n3cnenanus’ Ha [1Y |, Ilaucuit Xunenmapeku‘.
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Abstract:

The paper shows the assessment of the way of applying the preliminary programs at the dairy
factory in the Aldi dairy factory, which is located in the city of Mitrovica. The factory in question
made the processing of fresh milk in several different products such as yogurt, yoghurt, secondary
curd cheese products with peppers etc. Milk as a raw material is taken from the farmers of the
Mitrovica region and depending on the amount that is accumulated each day depends on the
amount of products that are processed.

The GMP application method is taken from the EU Code and Rules and the Hygiene Package of
our country (EU Guidelines 89/397 and 93/43 / EC). The verification method is based on the
hygienic assessment after the application of GMP.

The results of the work show the current state of the application of the previous programs at the
plant, comparing with the way of the Food Safety Management System (SMSU). The purpose of
ISO 22000: 2005 standard. BRC [Britney Ratial Consortium]. IFS [Intercontinental Food
Standard]. FMEA [Falure mode effect analytsis].

Key words: Milk, Standards, Application Methods of GMP.

Introduction

To ensure a sustainable product that meets the requirements of food safety, quality and customer
expectations, the main requirements needed for all aspects of food production, storage and
distribution should be considered. Staff training, process security and storage facilities (buildings
and equipment), quality assurance, new product development, food legislation and product
distribution are the preconditions and established practices to be implemented in the organization
and management of the company [ B. Jarvis, 2014].

HACCP systems

Risk Control at Critical Control Points (HACCP) is a preventive-based food control system, thus
identifying at what stage the risk may be we have the ability to take measures to prevent this risk.
It includes all types of risk, chemical, biological and physical, starting from the raw material,
continuing with the processing process, followed by the distribution phase to the point where it is
taken by consumers. The HACCP food safety system provides manufacturers, food suppliers and
retailers with the confidence that the food they sell is safe (S. Mortimore and C. Wallace, 2013).

In the Republic of Kosovo, Regulation no. 11/2011, Section 6, obliges business operators of the
food industry to work based on HACCP principles.
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ISO Series The International Organization for Standardization (ISO) aims at achieving uniformity
worldwide and removing technical trade barriers. The ISO 2200: 2005 standard integrates the
HACCP system principles and application steps developed by the Food Codes Commission
[CAC]. The ISO 2200 does not arise to replace the BRC and IFS standards. The requirements
focus on the application of the HACCP method and in some specific aspects of the construction
structure of the enterprise.

Methodology of work

The PMP verification was done at the Aldi dairy factory, which has been in the HACCP
implementation phase. Standard Preliminary Programs, which are based on EU rules and Hygienic
Package of our country (EU Guidelines 89/397 and 93/43 / EC) have been used for verification.
Initially, Preliminary Programs were verified, using a comparative method based on the
requirements of the EU and our country's legislation and with regular monthly factory visits for a
period of three months. The verification method is based on the hygienic assessment after the
application of GMP. Hygienic assessment includes samples taken during work, including 2
samples from staff hands, 2 samples from working equipment, 1 sample without product, samples
for air quality, including 1 sample from the administration office and 3 samples from the
environment working area, such as processing area, packaging area and storage area. These
samples have been researched for the total number of mesophilic bacteria, oysters and peaks. The
analyzes were conducted in the Microbiological Laboratory of the Faculty of Food Technology at
Isa Boletini University. For the final product analysis 3 samples were taken after processing at the
plant as well as 3 samples after release. In these samples the total number of mesophilic bacteria,
coliform bacteria, Staphylococcus aureus and Esch. Coli was investigated. The samples were
taken and worked according to ISO standards.

Selection from manufacturers

IFS, BRSC,FSS-22000

Good production practice Good Laboratory Practice
Good Farming Practice

Legal Requirements

Figure 1: Legal Requirements for Quality Assurance (Source: IFS, 2013).
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Within the plant are placed thermometers in different areas, both in the receiving area, in the
processing area, and in the storage area, as temperature and humidity control inside the factory
spaces is essential to avoid contamination that comes with their growth. The proper temperature
during processing and storage ensures the quality of food products. Incorrect temperature during
milk processing would reduce the shelf life of the product. Incorrect temperatures can also cause
the rapid deterioration of the product. [S. Piramuthu, W. Zhou, 2001.]

Within the production areas, air ventilation equipment is missing. Non-ventilation of the air
creates the accumulation of humidity and various gases, to avoid these accumulation we
recommended monitoring this step by placing air ventilation devices. For this reason samples of
air quality were taken in different factory spaces. Microbiological analyzes are made for three
types of products produced by the factory: yoghurt, turkey, and kajmak peppers. Samples for
analysis were taken after product production and packaging in the plant.

Results of discussions

To verify the hygiene of the equipment, we have taken a sample from the duplicator and curd bag,
the storage of yogurt in factory warehouse, the air quality, and the transport of the product to the
shopping malls, and the mesophilic microorganisms and the molds and tips.

Table. 1. Maintain yogurt at different temperatures

Product Temlzeéature Control Days during storage
1 days 14 days 28 days
Yogurt Total number of mesophilic bacteria cfu / cm?
8 0 12 28
12 0 42 1114
Table 2. Microbiological results of air quality
Sample Quantity of | Total number of mesophilic Number of
sample (ml) bacteria (cfu / cm?) oysters and

yeasts (cfu / cm?)

Processing area 0.1 49 16

Packaging area 0.1 24 8

Depo 0.1 38 2

Manage 0.1 46 4

Table: 3.Yogurt microbiological analysis
Test parameters Standard method Quantity of | Allowed Test results
sample (ml) limits
Staphylococcus 1SO 6888-2:1999 0.01 0 Not found
aureus
Eschrichia coli 1SO 16649-2:2001 0.01 0 Not found
Coliform bacteria 1SO 4832:2006 0.01 0 Not found
Total number of live 1S0O 4832:2003 0.01 1100 cfu /em?
mesophilic bacteria
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Table 4: Microbiological analysis of yogurt, yogurt and peaches in commercial spaces

Sample Parameter Result (cfu/cm?) Method
Type

Yogurt Total aerobic microorganisms >3.0x107 ISO 4833:2003
Escherichia coli Absence ISO 16649-2:2001

Yogurt Total of aerob microorganisms 1.0x10° ISO 4833:2003
Escherichia coli Absence ISO 16649-2:2001

Spectacle Total of aerob microorganisms 5.2x10° ISO 4833:2003
with butter Escherichia coli Absence ISO 16649-2:2001

Conclusion

During this research we can conclude the following:

Factors that influence the change of the quality values of the scab from table 1. At storage

temperature at 8 © C on the 28th day it loses nutritional composition for consumption. At 12 ° C

from the 14th and 28th day, it loses organoleptic value for consumption is not allowed in the

market.

Table 2. In the processing area, the number of mesophilic bacteria is 49 / cfu / cm?, and the

number of mice and yeasts 16 / cfu / cm?, due to insufficient ventilation.

In table 6. Yogurt in the market space aerobic microorganisms are > 3,0 x 10 7, cause of poor

hygiene during processing.

Recommendation

* The company recognizes processing rules in a hygienic way and recognizes good working

practices to achieve safe consumer product production.

» The company does not keep regular records on hygiene activities, temperature monitoring, waste

management and equipment maintenance.

* The PMP verification has resulted in changes in process steps as was the case of the filtration

step, and in the yogurt and yogurt processing area.

* The company is working to implement HACCP.

* Results from the analysis of the presence of pathogenic microorganisms show that they are not

present in the hands of personnel, packaging, work equipment and final products.
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Abstract

The aim of this research is to study the technological parameters and crops, for the production of
yogurt from the fruit of raspberry. During the study, cow milk samples were taken from three
monitoring points. Based on the results we conclude that the quality of milk from the physic -
chemical parameters results to have good value for the production of yogurt, in the two monitoring
points we notice high concentration of fat by 4.82%, standardized milk with powdered milk or
skimmed milk with 1% fat, during the fermentation the value of p H from the fruit of raspberry
yogurt reached 5.38-5.12. Yoghurt is produced from the fruits of raspberry because of the good
quality and sugar content is of great importance to the health of consumers.

Key words: milk, yogurt, raspberry fruits.

Introduction

With the new scientific research in the field of medicine and food, in the contemporary conditions
of people's lives, there are major health problems related mainly to the core nutritional status.
Obviously, consumers' attention to food quality offers new, traditional foods with improved
composition and features that have excellent effects on human health.

Many consumers do not want to change their diet, but offering healthy foods and good quality in
contemporary technology, especially in developed countries, in recent years are recommending
medical advice on the preparation of some foods with probiotic contents that improve disorders
normal in the intestines of the human body. The first data on the impact of gastrointestinal
microphage on human health was provided by scientist Elias Matchnikoff, .Shkenctuary Roy
Filler, who says, "Probiotic is a living microorganism that has a positive effect on health and
strengthens intestinal ecosystems." In pathological changes in the human body there are a large
number of bacteria that produce toxins that come from harmful bacteria in the intestines and the
human gut.

All microorganisms that exist in the gastrointestinal tract come from species of anaerobic
microorganisms, max 400 species (species), resulting from human conditions from urologic
infections, where 30 to 40 species are common in the human intestines, including Bifidobacterium
and Bacteriococcus, but also some species of Lactobacillus, Streptococcus, Enterobacterius, and
Bifidobacterium, Lactobacillet, Eubacteriet, as well as potentially harmful pathogenic Echerchia
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coli, Closteridium, are also found to be parasitic in some species both sides as beneficial and
harmful: Betericoccus, Enterococcus. [R.Vlaseva; 2014] Probiotics are living microorganisms that
have a positive effect on physiological functions and biochemical reactions. Probiotics provide a
lack of normal flora that enhances their functions needed for aggressive intestinal environment
actions under pressure from pathogenic culture.
Fresh Probiotic yogurt is not produced in Kosovo but imported from abroad.
The purpose of this study was to research the technological process for the production of yogurt
from raspberries and berries and the way of obtaining good quality of the product including the
health of consumers.
The Federal Code of Conduct defines yoghurt as a food produced from the cultivation of milk with
cream, partially skimmed milk or used only in combination with a bacterial culture that
characterizes the bacteria that produce yogurt are:

1) Streptococcus salivarius subsp thermophiles

2)  Lactobacillus delbruecki susbsp. Bulgaricus
The original natural hygrometer is used in many new products. These include mixed yogurt (with
supplements), potable yogurt with various additives (including durability time), other products like
yogurt enriched with lactose and protein and fruit yogurt. Combination of typical acidifying
bacteria Lactobacilus acidophilus bacteria. Bifidobacterium bifidum have emerged in products
such as "Bio-Yogurt" which are characterized by a digestive trait and long-lasting taste stability.
Methodology of work
The analysis of the analysis is done according to IDF / ISO standards.
In the Laboratory of the Faculty of Food Technology in Mitrovica, We made the production of
yogurt and analyzed the milk that we used the Eco-milk apparatus, we got cow's milk, the milk
was fresh and always taken in the early hours of the morning.
For the preparation of raspberry yogurt and blackberry we worked in the laboratory For the
preparation of yogurt we received from 1 liter of milk and analyzed the physic -chemical
properties in eco-milk.

Fig.1 Berries in jar and Fresh berries
In the refractometer we measure the amount of raspberry sugar and raspberry jam at 22 ° C.
Fresh cow's milk is filtered or cleaned and removed from the residue, and standardized milk fat
only for sample No.3 because of the high fat content of 4.05%, we also do homogenisation at a
temperature of 64-65°C. Then we paste the milk in the water bath at 92-93°C within 10-15
minutes.
After pasteurizing the milk let it cool. With temperature thermometer, measure temperature up to
42-44 °C. After we take 6 cups and put in an equal amount of milk. We also put a quantity of
culture equal to three spoonfuls of balls, a crop for the production of yogurt, BIO-COM,
Lactobacterium bullgaricusi and Streptococcus termophilusi.d and Lactobacillus acidophilus and
Bifedobacterium lactis Bb-12.
On the other hand, we have prepared raspberries, we put them in a glass and in the other cup we
have the marmalade of berries, we have persisted with the aromatic yoghurt culture we have used,
only affect the flavor and taste change.
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We took 6 cups and put in a similar amount of pasteurized milk for each glass and at the same time
the starter culture, then put the raspberries in the first three cups, and in the other three cups place
the blackberries.

In raspberries, in the first fragrant glass we put a small spoon, in the second spoon two tablespoons
and in the third three spoonfuls of raspberries, we do the same in the berries, the first cup a scoop
of spicy aromatic recalculus, the second cup two tablespoons and the third is three spoonfuls. Then
we put them in the water bath at a temperature of 40-42 °C, for inoculation and fermentation,
within 2.5-3 hours.

e

Fig.2. Yogurt and fermenters and Glaze with culture in the water bath for yogurt farming

After 3 hours, remove the fermented yogurt from the aqueous bath and cool to 12-15 ° C.
Acidity determination is done at pH-meter. Initially, the purge of the distillate distillate is removed
and the paper is removed, then the yogurt probe is inserted, which we want to determine pH and
read the pH value, in our case to two types of yogurt.
Discussion of results
The work methodology has focused on analyzing fresh milk for the production of yogurt with
yogurt schnitzel and fresh raspberry fruit and jam of manure.

Table 1. Results of the physicochemical analysis of cow milk

. . Monitoring point | Monitoring point | Monitoring point
Ingredients Unit Fresh Milk-New, | Fresh milk II Fresh milk I1I

Fat % 3.29 3.95 4.05
Protein % 3.28 3.33 3.44
pH 6.72 6.46 6.55
Lactose % 4.77 4.80 4.96
Non-fatty dry materials % 8.70 8.84 9.09

Density g/em® | 1.029 1.029 1.028
Conductivity mS 3.79 4.10 3.94
Temperature °C 22.3 20.2 21.7

Freezing point °C -0.57 -0.58 -0.58
Added water % 0.00 0.00 0.00

PH results: Table 2. Results of determination of acidity in yogurt obtained in the faculty laboratory

of raspberries and blackberries.

Nr. of | Temperature °C/ storage time per day. | The type of product pH
sample
6-8/ 3-21 Yogurt from raspberries 5.40
1 22 Yogurt from blackberries 5.23
7-9/ 4-23 Yogurt from raspberries 5.32
2 22 Yogurt from blackberries 5.10
8-10 /5-26 Yogurt from raspberries 4.94
3 272 Yogurt from blackberries 4.90
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Conclusions

Regarding the composition of milk according to regulation Ma-No 20/2006, we conclude that the
analyzed milk meets the criteria, but at the monitored point no. 3 observed the concentration of the
dry matter of the analyzed sample are 9.09%, with non-standard quality, while fat is 4.05%, the
value is shown within the limits, it is also necessary to standardize with a quantity of powdered
milk.

Quantity of dry matter at the monitoring sample No.1.L.Th 9.13%, in item No.2.L.Th 9.23%, in
item no. L .The 9.17% of yours are out of standard. In the first two monitoring points we also see a
high fat concentration point no.1 Y.4.30% and item No.2 Y.4.82%, these are within the standard
but the high amount of fat forces us to standardize the fat with one quantity of powdered milk.
From the table it is seen that raspberry yogurt is within the limits allowed in all the samples, the
yogurt raspberry has a slight increase compared to the blackberries and that every day has
changed, the raspberry yogurt has the third day p H = 5.40, a slight increase p H = 5.32 and then
dropped to pH = 4.94, while in the marmalade of the handlers we see that the third day was p H =
5.23, on the fourth day p H = 5.10 and the next day p H = 4.90. Then the variability of acidity
varies from the storage temperature of 6-10 ° C.

Recommendation

The working methodology is focused on the production of raspberry yogurt and various fruit juices
for the nourishment of children. I recommend using probiotics because they are of great
importance to us because:

* Help regulate microorganisms of the intestine

« Also reduce the prevalence of allergies to affected individuals preventing or reducing the effects
of cancer, etc.

* To increase the effort of products for the marketing of yogurt products with fruits to be as
healthier and more qualitative,

« It must be a good practice of work, good hygiene practice during the process of making yogurt,

* Establishments should be careful about the choice of raw material coming from different sources,
cultures, sarter, yeast, fruits, and milk powder, as no analytical control is organized in Kosovo,

* Implement HACCP plan from raw materials to yogurt production.

I recommend that yogurt be made with fruits, due to the good quality and great importance to the
health of consumers.
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Abstract: This paper presents the capabilities of specially tailored Moodle-based learning
management system that has been created for the needs of students from the Faculty of Computer
Systems and Technologies (FCST) in TU-Sofia, Bulgaria. Special attention is paid on application
of this LMS in education of Digital Electronics course for undergraduate students in Computer
Engineering.

Keywords: LMS, digital electronics, e-learning, higher education.

L. Introduction. Moodle-based system specifications

Nowadays the integration of Information and Communications Technology (ICT) in educational
process is wide covered issue in lot of researches. The variety of educational software and web-
based tools is enormous and the rapid growth of the Web-based education market offers a number
of challenges for software developers and educational content providers. This area covers
integrated software platforms for delivery of course content and different learning activities. The
main goal in this process is that the teacher and the students to have access to the course materials
and the course environment.

Nowadays, each course author has a numerous collection of learning resources, which represent
some specific area of knowledge. It is a major challenge to organize author’s resources in a well-
structured and well-defined course content, which achieves the learning outcomes. Learning object
is the smallest entity that can be used and reused for learning content. It usually represents digital
and web-based modular resource like image, video or audio file, text, etc.

In the last few years, Learning Management Systems (LMS) have rapidly emerged and will
increasingly have profound effects on university teaching and learning. In order to support an
entire university’s teaching and learning curriculums, they combine a range of course or subject
management and pedagogical tools. They are scalable systems which also referred to as “learning
platforms”, “distributed learning systems”, “course management systems”, “content management
systems”, etc. [1]. These systems are used primarily for online or blended learning, support
designing, building and delivering course materials online, associating students with courses,
tracking student performance, storing student submissions and mediating communication between
the students as well as their instructor [2].

Each LMS consists of four main parts: user and student management, course and content
management, learning and assessment activities and dialogue, and collaborative tools. Different
functionalities are implemented for the instructor and the course administrator, as managing
courses (including annotation, schedule, and other important course instance data) and assigning
students to student groups. Some functionality for the student is also included in these systems
such as searching for courses and reading course materials.

108



There are different learning activities using ICT, which apply strategies for organizing, comparing,
synthesizing and analyzing information for students. Assessment data and evaluation procedures
can be recorded and analyzed more efficiently, allowing teachers to see where particular students
or areas of learning need more support or attention.

In order to include learning activities in student dialogue and collaboration, different
communication alternatives it could be defined:

e E-mail - internal or external mail;

e  Chat, virtual chat rooms;

e Discussion Board - branching discussions connected with different courses and other
topics;

e News - personalized news that teachers can publish and students can read,

e Shared/Personal Space: each user is given a limited personal space as virtual disk. The
shared space is provided, where students can share their materials, while working on a
group project.

e Videoconferencing/ online meetings;

e Online Teamwork on shared documents that all students within the team can use in real-
time.

A good example of integrating the famous social networks with LMS is the study [3] which were
explore the potential to be used the Facebook group as an LMS. Using the Facebook group as an
LMS was given teachers allows making announcements, sharing resources, taking part in online
discussions and participating in weekly activities, which are the basic functions of an LMS.

Faculty of Computer systems and Technologies in Technical University of Sofia supports the
students learning process using Moodle as platform to build and organize the content of the
courses in the Bachelor's and Master's curricula. The reason to use Moodle is that the system has
been designed to be compatible, flexible, easy to modify, and modular. The Moodle [4] (Modular
Object-Oriented Dynamic Learning Environment) system is an open-source course management
system that is very popular among university lecturers around the world as a means of creating
online dynamic web-based courses for their students. The main purpose of the system is to help
teachers create online courses with a focus on interaction and collaboration to build the content of
the system. The Moodle system has several features typical of each e-learning platform, as well as
some additional innovations. Some of the typical functionalities are: discussion forum, messages,
online calendar, online news, online test, etc. [S]. It is possible to extend the functionality of
Moodle by creating modules for specific new functions, which contribute to the rapid development
of the system and rapid error
correction [6]. The system’s

infrastructure supports many types of Course

plug-ins:  activities, types of -

resources, types of questions, f ! ! '
graphical topics, and authentication In'f;:;in Leciures ‘Lal:ﬁ desciipson Syllabus
methods (may require username and

password), etc. For all the available '

information within a course we =

proposed the specific structure which Learning Leaming

is organized in separate blocks Romcocin dﬁ'e'r‘”"":“

(Fig.1). The first block is general
information and notes related to the
subject and general forum. The
second block supports contents about
lectures and the third block - labs description. Each of the blocks uses different resources and
activities to present the learning content itself. The fourth section is syllabus and fifth is exam
tests, recommended literature.

Fig.1. Structure of course organization
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I1. Digital electronics courses — academic curricula specifications

As it is obvious, the area of digital electronics covers extremely vast range of topics which are not
possible to be discussed and presented in one single course. So, the syllabus of each course is
usually focused on a set of problems that are mostly relevant to the specifics of the undergraduate
or graduate engineering profile. By definition, digital electronics concerns all electronic circuits
that are used to process and control digital signals. In contrast to analog electronics, where
information is represented by a multilevel varying voltage, digital signals have just two discreet
voltages or logic levels. Digital electronics (DE) is the foundation of all modern electronic devices
such as cell-phones, handheld devices, computers, digital cameras, etc. The major focus of the
digital electronics course for the undergraduate students in Computer Engineering at Technical
University of Sofia, Faculty of Computer Systems and Technologies is to expose students to basic
bipolar and MOS/BiCMOS circuit technologies as well as to get them familiar with the up-to-date
design processes for prototyping complex digital systems by Programmable Logic Devices (PLD).

The syllabus of DE starts with some fundamental issues about amplitude and timing parameters of
pulse and digital circuits, basic methods for fast engineering analysis of transistor state in various
bipolar circuits, static and clocked MOS inverters with linear and dynamic load, BiCMOS circuits,
current-steering bipolar stages, etc. Students are trained to make evaluation of speed capabilities,
power consumption, and occupied area of designed digital blocks and to make smart engineering
solution navigating between several options. As the computer engineering curricula is focused
mostly on digital processing systems and microprocessor architectures, the emphasis is made on
how to design complex logic functions inside dedicated circuit basis. Apart the combinational and
sequential logic design, the syllabus includes circuit design of flip-flops, Schmitt triggers,
registers, counters. The course covers also some topics of mixed-signals circuits like square-shape
generators based on logic elements and monolithic design, electronic timers and their applications
in computer engineering. Students become also familiar with how to use properly engineering
standards, and technical documentation.

The second part of digital electronics course concerns all aspects of design flow and overall
process of preparation of complex digital systems based on programmable logic devices. Students
become closely familiar with architecture of major Xilinx [7] PLD chips, the ISE WebPack
environment cost-free resources capabilities and supporting application tools. The design of the
prototypes are done using one of the popular hardware description languages — VHDL, so students
are recognized with all important elements of the language, incl. different styles, entity and
architectures definition, data types allowed, conditional operators, processes, as well as how to
make hierarchical projects with VHDL. Lately, students are trained with several projects with
arbitrary low complexity, so to prepare themselves the code, to remove potential errors, and to
implement the project on the desired target device. We have chips on 47nm and 28nm technology
inside Spartan3, Spartan3E, and Spartn6 logic families with capabilities of up to S00K gates.

III. Course resources into LMS database

The CMR, design to support students in their preparation during semester, in particular — for DE
course, consists of different elements. The materials, included for this course are shortly presented
in Fig.2. Lectures are presented within 15 lecture notes, which are regularly updated and ready for
open discussion with relevant keywords and bibliography. The LMS provides flexible tools for
continuous improvement of the course content. Laboratory exercises are divided in two groups: the
first cycle (five topics) refers to small and medium-sized integrated circuits design techniques and
strategies, while the second one (three topics) deals with prototyping complex VLSI digital
designs with VHDL as a language tool. The target devices are Xilinx FPGA and CPLD chips and
the design environment is ISE WebPack (v.10 and v.13). The VHDL language concepts
presentation follows the style, used in [8]. The last topic of the second laboratory cycle presents
the potential of the StateCAD environment for rapid and errorless design of finite-state-machines.
The outcome from the application of this smart tool is optimal code (both on VHDL or Verilog
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‘ Lab. Cycle I-SSI/MSI circuits Lab. Cycle II - VLSI
prototyping with PLDs

Lecture notes — Lecture #1
Lecture notes — Lecture #2 ‘ ‘Lab. Exercise — 1n0.1 ‘

‘Lab. Exercise — no.2 ‘ ‘Lab. Exercise no.1 ‘

‘Lecturé ndtés — Lecture #15 ‘ ‘Lab. Exercise no.2 ‘

‘Lab. Exercise —no.5 ‘ ‘Lab. Exercise no.3 ‘
Conspectus, Bibliography, ‘Templates on VHDL ‘ Course Projects topics ‘
Keywords — . . —
Xiling University Program Examination sample
selected training materials problems and solutions

Fig.2 Digital electronics course main resources

languages) for both the architecture of the design automata and the corresponding test-benches.
The design boards applied in the second exercise cycle are BASYS and BASYS2 of Digilent [9]
with 100K gates FPGAs, and in case of complex projects — Spartan3E Starter kit of Xilinx with
500K gates capability or Nexys 3 with Spartan6 FPGA target device. Students are able to check
their knowledge by training on site examples and examination topics. Apart from this, a set of
exercises provided by Xilinx University Program (XUP) are available for advanced students.

IV. Conclusion

This paper presents one complete application of a Moodle-based LMS system for supporting
students, learning Computer and Software Engineering in Technical University of Sofia. Here, the
system application is restricted only to presentation its major capabilities in support of Digital
electronics course for undergraduate students. The content shows the teaching materials in details
and illustrates how they are applied to fulfill the course objectives. The set of resources are
arranged and distributed to get optimal understanding by the audience.
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COMBINED APPROACH FOR EVALUATION AND CALCULATION OF
CMOS LOGIC CIRCUITS TIMING CAPABILITIES
Valentin S. Mollov
Technical University of Sofia, Bulgaria

Abstract: Here, a comprehensive and easy to apply engineering approach is presented which
allows the timing capabilities of CMOS gates to be evaluated by measurements and simple
calculations. The focus is on the values of the propagation delays of a single inverter stage and the
origin of its load and parasitic capacitances. Based on the measured values of propagation delays
for a single inverter stage, we can calculate the parasitic capacitances of any fabrication process.
Keywords: CMOS, measurement, timing parameters, parasitic capacitances

I. Introduction

The advance of microelectronic fabrication technology Voo
during the last two decades, together with application of

new materials and design techniques, has led to extreme ':j

improvement of the overall timing performance of the | Tv
MOS/CMOS circuits. Formerly being known as arbitrary Un Uour

slow and inappropriate for fast processing applications, °

now these circuits show much better speed capabilities into i L
monolithic digital blocks of complex systems. The channel TN T C
length of transistors dropped dramatically from above 2um i l L

in the early 1980s down to 12-10nm nowadays’ (2017)

technologies, applied mostly in programmable logic ) ] )
devices [1] and DRAMs. Fig.1 CMOS 1nverFer stage with
Although the rapid improvement in CMOS technologies, load capacitance

the shrunk of the channel length, and overall ultra-VLSI

miniaturization, the general problem of substantial in-chip load capacitances still exists. This
problem become greater, especially in traditional 2-D chip fabrication process, as the length of
interconnections becomes higher and introduces greater to the load, and therefore — to worsened
timing performance. So, it is sometimes useful to get fast and simple measurement-based approach
to calculate and/or get impression on timing capabilities of the MOS/CMOS technology of
different manufacturers and various technologies. Here, we discuss the origin of the in-chip load
capacitance Cp at the output of a single inverter — Fig.1, and make measurements of timing
parameters — the propagation delays as a merit of its speed performance.

II. Timing parameters of digital circuits. CMOS parasitic capacitances

2.1. Propagation delays

Usually, the timing capability of any circuit technology is evaluated by the delay at the output of a
single inverter in respect to input square shaped input signal. There are two types of delay — rising
and falling time of the output signal from/to 10% to 90% of the amplitude and as called
propagation delays which are measured at 50%.Uy level — Fig.2. The values of propagation
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delays: high-to-low tppr, and low-to-high tpy are more representative as a merit of the overall
timing capabilities of the circuit.

The average delay (or also called average propagation delay) is defined as:

t,, = toLn ;tPHL (1)

2.2. CMOS parasitic capacitances
The load capacitance at the output of CMOS Une
stages [3,4] has different origin, as the
microelectronic structure and layout of the chip
highly introduces of its value. We can say that
components of the load capacitance are: ,
- gate capacitances at the output which - — 0t
consists of all input Cc=Cgai (i=1...n) of Uorm
connected 7 stages;
- parasitic drain-bulk capacitance Cpag;
- wiring (poly-Si interconnection lines) = >
capacitance Cinr [3]. T et Tout t
So, the expression for Ci could be written as:

0.5Um

C.=Cg +Copr +Cpr ) Fig.2. Propagation delays definition and
measurement
The overall gate capacitance is layout dominant
and is presented as:

Co=(W.L); .Cox +(W.L); .Cox+ut (W.L); .Cox+(W.L); .Cox 3)

Where, Cox is the thin layer capacitance below the gate, W and L are the width and length of the
channel of each connected i-th load stage for both Tnx and Tp transistor. Note that the P-type
transistors introduce 2.5 times higher to the overall area, as un=2.5pp.

Parasitic drain-bulk Cpar capacitances are depletion “bottom” side drain diffusion and the
correspondent “side-wall” depletion regions with typical values of 0.2 fF/um and 0.5 fF/um [3].
Wiring capacitance or as called interconnection capacitance Cinr is proportional to the length (total
area Wint.Lint) of interconnects and the specific capacitance of thick oxide layer Cruick below:

CINT = CTHICK (WINT'LINT) )

II1. Experimental integrated circuit. DC transfer function and average delay measurement
3.1. HEF4007 construction and technology issues

We use integrated circuit (IC) HEF4007UB [1] from NXP Semiconductors (dual complementary
pairs plus inverter) with three n-channel and three p-channel enhancement mode MOS transistors
(dual-in-line ceramic package) to illustrate the timing capabilities of an on chip implemented
single inverter stage. The same circuit is also available as CD4007 by Fairchild, Texas
Instruments, National Semiconductor, etc. Despite the arbitrary old technology of its fabrication,
the 4007 IC is the only one available low-scale integration (LSI) monolithic die to be used for our
experimental setup and following measurements. We will show that our approach is applicable
towards every type of technology as we can make some calculations upon measurements, not by
technology available data, e.g. parasitic capacitances per area, the length of interconnections, etc.
Designated propagation delays, given by the manufacturer for 5V supply voltage are as follows:
tpur from 40ns to 80ns and tpLy from 40ns to 75ns. Simplified formulae for fast calculations of the
above parameters is also available for both parameters as: 9 ns + (0,23 ns/pF) C.
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The DC transfer function and average delay of a single inverter from HEF4007 are given in Fig.3
and Fig.4, respectively.
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Fig.3 DC transfer function of a single CMOS

Fig.4 Average delay tay measure for single
inverter from HEF4007 g g Y tav g

inverter from HEF4007 — app. 24 ns

3.2. CMOS process parasitic and load capacitances. Propagation delays calculations.
High-to-low propagation delay could be derived when a high level input voltage is applied
instantly to inverter, so at the output we have transition to low with Cp discharge. Tx switches
from cutoff to saturation, while Tp switches from linear mode to cutoff. So, the current id is:

. i Coe W

Iy :%T(UIOUT_VTN)Z' (%)
Here U'=Ugs for Tn. Propagation delay, being the time Uour to reach 50% of Uy is therefore:

dUaur — dQL — i — —i s (6)

dt dC, C, C;+Cpp
where iy is the drain current of Tn pull-down transistor under saturation, Cg and Cpar are the
overall gate and parasitic load capacitances. Finally, the high-to-low expression could be given as:
C,(U'our /2) )
Loy = 1 2’
1/ 2(pty Cox YW 1 L) (U our = Vi)

The propagation low-to-high is derived by analogy, using the same model, but for the Tp pull-up
driving transistor. So, the value of tp.y could be given as:

_ C,(U'our 12) )
1/2(/JP‘COX)(W/L)P(U10UT Vi)’

Z‘PLH

3.3 Measurements of propagation delays

Fig.5 and Fig.6 presents the measured values of propagation delay tpu. and tpLu, respectively. The
slightly difference in their values could be explained with some asymmetry of the layout of Tp
which area is not exactly resized to 2.5 times in respect to that of T.

Having measured the values for both propagation delays and the presumed values of W/L for Ty
and Tp transistors, as well as the mobility values for pun and pp for the silicon, we are able to obtain
the value for the overall load capacitance Cr. We suppose that the high-level voltage U! is equal to
the voltage supply Vpp. The values of the threshold voltages could be measured from the DC
transfer function (Fig.1) and are close to 1.8V for HEF4007.
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Finally, we can gain the value for the parasitic capacitance for the given technology by
measurement propagation delays with no load at the output of the inverter stage. It is very simple
and straight forward approach to get impression about the level of any manufacturing technology.

Tek gL & Stop I Pros: 200000 CURSOR Tek gl & Stop M Pz 6L Dns CURSOR
+ -+
Tipe Type
Souice § Soace

M 25.0rs : M 250

®-lct-17 1315 E-0ct-17 1318
Fig.5 Propagation delay high-to-low tpur Fig.6 Propagation delay low-to-high tpri
measured value (26 ns) measured value (25 ns)

IV. Concluding remarks

This material presents a very simple and easy applicable approach for calculation some CMOS
technology parameters, the parasitic capacitance in particular, based on measurement of the values
of propagation delays of a single inverter. It could be useful for the purposes of comparative
analysis between two or several technologies having access just to one inverter stage accessible
through the pins of input-output buffer stages of large-scale integration chips or from some in-chip
located test structure.
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UHTEI'PUPAH NNIOAXO/J 3A U3I'PA’KTAHE HA UHO®PACTPYKTYPA
3A UHTEPHET HA XPAHUTE
Kpacumup Kousies, Hensiiiko Karpanakues, Beinna Kancn3oBa
YHuBepcHUTET N0 XPaHUTEIHU TeXHoJI0ruu — Ilnosaus

AN INTEGRATED APPROACH TO DESIGNING INFRASTRUCTURE
FOR THE INTERNET OF FOOD
Krassimir Kolev, Nedyalko Katrandzhiev, Velina Kansazova
University of Food Technologies — Plovdiv

Abstract: The Internet of Food (IoF) is a new perspective tendency for traceability, identification
and remote control of food. In this work, a functional structure is synthesized to build a branch
network infrastructure for the Internet of food. A computer system model is made by integrating
LoRa embedded microprocessor modules to build infrastructure for traceability, identification and
remote control of food. The proposed infrastructure is synthesized and appropriate elements are
selected. Proposed are variants of information services to the computer model. The functional and
price analysis is made.

Keywords: The Internet of Food, IoF, LoRa, LoRaWAN, Computer systems

BnBenenne

Wnreprer ma xpanure (IoF) e HOBO HampaBieHHE B KOMITIOTBPHHTE TEXHOJIOTHH, KOETO
3HAYUTEINHO IIe MPOMEHN HAYWHA, TI0 KOWTO MOXKEM J1a U3BJINYaMe, MPEXBBPISIME, ChXPaHsIBaMe U
oOpaboTBame nH(pOpMaIMA 32 JafeHa XpaHa. Bb3MOXKHOCTTA 3a MPOCIEAUMOCT, WACHTH(PUKALIUS
¥ KOHTPOJ Ha KA4yeCTBOTO HAa XPAHUTE B PEATHO BpPEME 3a OTICIHH PETHOHU W JBPKABH C
M3I0JI3BaHe HA MHTETPUPaHE Ha CEH30PHU MPEKH KbM CHLIECTBYBAIIM MPEXOBH HHPPACTPYKTYpH
€ eJIHO OT Haii-o0emaBanyTe NPIWIOKEeHUsT Ha VIHTepHEeT Ha XpaHUTe. 3a Ta3u el B MOCICTHUTE
TOJMHU C€ THPCAT Pa3IMuHU pelIeHus 3a urpaxaane Ha MHrepHet Ha xpanure [3]. Karo 6aza 3a
marpaxknane Ha [oF Moxe nma ce W3MON3Ba HATPYNMAHWAT OIMT OT PAa3BUTHE HA TEXHOJOTHATA
HutepHer Ha Hemata (IoT), kaTo ce oTYUTAT OCOOEHOCTUTE 3a OTHAIICUEHOCT HAa XPAHUTEITHHUTE
00EKTH OT CHIIECTBYBAIIH MPEKOBU HHPPACTPYKTYPH.

Matepuaau u MeTOAH

Kpaiinute xoctoBe Ha MpexuTe Ha VIHTEpHET Ha XpaHUTE C€ ChCTOST OT MHOYKECTBO CEH30pHU
BB3JIM, PA3MONOKEHH B OJNM30CT [0 XPAHWUTENHH TPOAYKTH, HAMHPAOIM C€ B pa3INYHH
TEepUTOPHANHU JIOKaUMH. Te3d CEeH30pHH BB3NIM TpsAOBa Ja TpHUTEKaBaT IO-TOISIMA
(YHKIIMOHATHOCT, 2 UMEHHO:

-7la IMaT Bb3MOXKHOCT 3a 0e3KHYHa MpPEeKOBa CBBP3aHOCT MO-TOJsIMa OT | KM;

-Jla ©IMaT Bb3MOXKHOCT 3a MaJIka KOHCyMalus C IeJ OaTepHitHO 3aXpaHBaHE;

-7la CHeMaT U JUCKPETH3UPAT ChbOTBETHUTE TEXHOJNOTMYHU CHTHANHU, OMHUCBAIIU ChCTOSHUETO Ha
XPaHUTEIHUTE IPOLYKTH;

-7la IMaT Bb3MOXKHOCT 3a JIOKanHo OydepupaHe Ha MOTydeHUTE JaHHHU;

-J1a UIMaT Bb3MOKHOCT 3a U3MEPBaHE IapaMETPUTE Ha ChbXPaHsABAIIATa CPEa;

-7la UMaT HUCKa IIeHa;

-7la UIMaT MaJIKH pa3MepH 3a UHTErpaLusl BbB BCSIKAKBU XPAHUTEIHU IPOJYKTH.
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Te3u OCHOBHU M3MCKBAHMS aBTOMATHYHO M3KIIOYBAT OC3KUYHU CCH30PHH BBH3JIHM, HOAIbPIKALIN
Bluetooth n Wi-Fi mopanu orpanndenns o0XBaT 3a MpeXOBa CBBP3aHOCT. be3KHuHHTE MPEKOBU
BB31M Ha 0a3a Ha moOmiHuTe 3G/4G MpEXH ChIIO HE ca MOAXOASAIIM IMOPagH BUCOKATA LICHA HA
xapjayepa, MECeUeH TUIaH Ha MPEKOBa TMOMIPHKKAa U BHCOKa eHepruitHa HeedektuBHOCcT. Kato
BB3MOXKEH BapUaHT € Ja Ce M3IIOJI3BaT MOAYJH MOJIbPKAIM CTAHAAPT HA HUCKO KOHCyMHpaIla
rnobaHa Mpexa (LPWAN) tun LoRaWAN™. Crennduxarumte Ha ctangapra LoRaWAN™ e
pa3iueH B 3aBHCUMOCT OT pa3pCIlCHUSIT CIEKThP Ha KOMyHHKalms. 3a EBpoma 4eCTOTHUST
obxsar e ot 867 MHz no 869 Mhz, pa3nenen Ha aeceT kaHana (ocem 3a ckopocT 5.5 kbps, enun 3a
11 kbps u equn 3a 50 kbps) u MakcumanHa u3xoaHa MomHOCT +14 dBm. KpaiiHuTte BB3IH 10 TO3U
CTaHAapT MO3BOJISIBAT JBYCTpaHHa KoMmyHHKanuss 10 5 kM. LoRaWANT™ pyma nBe HHBa Ha
cUrypHOCT, 6asupanu Ha 802.15.4 Security. 3amuraTa Ha Mpekarta rapaHTHpa aBTEHTHUYHOCTTA Ha
BBb3€a B MpeKaTa, JIOKaTo CIIOSl 32 CUTYPHOCT Ha TPHIOKEHHETO TapaHTHpPa, Y€ MPEKOBHST
orepaTop HAMa JOCTBII 0 JaHHHM 32 MPIOKCHUETO Ha KPaHHMS ITOTPEOHUTEN KaKTO € ITOKa3aHo Ha
¢dur. 1.

End-Devices
Network Application
Server Server

e

oec
OB ©

g
— Sub-GHz RF Al g
5 W - g
Control 7 | Network Session Key (NwkSKey) I Control
= (AN ,
Data < | Application Session Key (AppSKey) Data

®@wur. 1 [lomouna ouacpama 3a 3awuma na oannu [6]

Enun BB3MOXKEH BapHaHT Ha (DYHKIIMOHAIHA CTPYKTypa 3a M3TpakaaHe HA OTACIHH KJIOHOBE Ha
MpeKoBa MH(PACTpyKTypa 3a MHTepHET Ha XpaHWTe Ha 0a3a Ha CHINECTBYBAIIUTE CUCTEMH 3a
WuTepHer Ha Helara € oKa3aHa Ha (ur. 2.
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Pe3yaraTu u o0chbxane

Ha 6a3a Ha mpemroskeHaTa MpekoBa HH(ppAcTpyKTypa 3a MHTepHeT Ha XpaHHUTE, OCPEICTBOM
uHTerpupane Ha LoRa BrpajgeHun MHKpONPOLECOPHH MOAYIH € pa3pabdoTeH Moaen Ha
KOMIIIOThPHA CHCTEMa 3a M3TpaxkIaHe Ha WHPPACTPYKTypa 3a MPOCISAUMOCT, WACHTHOUKAIHS U
JIMCTAaHIIMOHEH KOHTPOJI Ha XpaHu (¢ur. 3).

ia § 3
Lors tgnay SKBE TPAINK

TF-LINK
Archer CLI0 Archer C1200
o
- -_—
LaHailud

®@ur. 3 Mooen na komniomvpha cucmema

3a xapIyepHaTa peanusanys ca M30paHM ChbBPEMEHHHM MOJIyNH. KaTo KOHKpeTHH ycTpoicTBa
u3bopa e 3a kpaitau Bb31H LoRa32u4, 3a mumro3 Raspberry PI 3 ¢ Bximouen mogyn RAKS831 LoRa
868EU, 3a MapuipyTH3aTop KbM JOCTaBYMKa Ha MIHTEepHET € m30paH THI ¢ KOMOMHUpaHa BpPb3Ka
(Wi-Fi u xwnuna Ethernet) — TP-LINK Archer C1200. CeH30pHUTE MOAYIH KbM XPaHUTECITHHUTE
MIPOJYKTU Ca TUII MHTETPaJICH 3a JaJCeH BUJ IMapaMeTsp. Bxomsammsar uHTepdelic Ha KpaitHUTE
BB3IIU NMOJABPKA IIU(POBH U aHAIOTOBU CEH30PHHU BXOJIOBE, TaKa Y€ CEH30pUTE MOTaT Ja ObIarT C
Pa3INYHK U3XOMHU HHTepdelicHu curHanu. M300pa Ha ceH30p MOXe J1a €:

-3a Temneparypa LM75A, LM35D, TMP36, DS18B20 u ap.

-3a uBsaT TCS3200, TCS34725, TCS3414 u np.

- 3a Haysirane M S5540, MPX5500 u ap.

- 3a BnakHocT Si7021, HS1101 u mp.

- KOMOMHHUpAH 3a TeMIlepaTypa, BlaxkHocT 1 Haixsrane BME280 u ap.

- 3a razose MQ-2, MQ-3, MQ-4, MQ-5, MQ-6, MQ-7, MQ-8, MQ-9, MQ-135 u zp.

ITporpamupaHeTo Ha KpaifHUTE BB3JIM CE U3BBPIIBA CAMOCTOSTEIHO B 3aBUCUMOCT OT M30paHUAT
KOHKPETEH CEH30p 3a IaJieH XpaHUTeNeH NpOoAyKT. [Ipu ToBa KpallHWTE BB3IH ITO3BOJNABAT J1BA
pexxnMa Ha TporpamupaHe upe3 bootloader m BBHIIEH mporpamarop. 3a pealu3upaHe Ha
00CITy’KBaIlUTe CHCTEMHH IPOTPaMH MOXE Tia C€ M3IO0NI3Ba Oe3aTHUAT codryep Ha Microchip
Atmel Studio 7.

3a peanmm3amms Ha TPHIOKHOTO MPOTPAMHOTO OCHTYpsiIBAHE HA CHCTEMaTa MoOraT 1a ce
M3I0J3BAT pa3NuyuHy miarpopmu Ha 6a3za Ha LoRaWAN™ karo:

-The Things Network, cBo6oaeH ¢ otBopeH kog LoRaWANT™ mpexoB ocTaBunK pa3paboTeH 1
HOAABPKaH OT IIMPOKA IpyIa eHTycHacTH [5];

-LORIOT.io0, rmo6anen my6mmaer LoRaWANT™ onepaTtop 3a 4acTHH U IMyOIHYIHE Mpexu [4];

-Everynet, rno6anen nmyonuues LoRaWAN™ oneparop [2];

3a pa3zpaboTBaHe Ha MPIIOKHOTO MPOTPAMHO OCUTYpSIBAHE MOXKE Jla C€ M3MOJ3Ba TuIaThopMara
3a otnanedeH MOHUTOpUHT ResIOT (¢ur. 4).
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®@ur. 4 Cpeda 3a obcnyaceane na cucmemama ResIOT [1]

OyHKIUOHATHUTE BB3MOXKHOCTH Ha VHTEpHET Ha XpaHUTE Ce ONpENeNsiT OT ChBMECTHATa
paboTa Ha BCHYKH KOMIIOHEHTH — CEH30pPH, KpaifHU BB3IH, HITI030BE (gateways) U CHCTEMEH U
npuitoxeH copryep. LleHata Ha OTHETHUTE BB3NIM 38 MHOTOKpaTHa yHoTpeba 3a IpeioKeHara
cucTeMa TMPH TPU pPa3iIMYHH THIIOBH CEH30pH (TeMIiepaTrypa, IBST, BIAXKHOCT, ITPOBOJUMOCT,
Haisirane u ap.) He HazaBumara 30 EUR. Ilenata Ha numo3a, ako ce M3IOJI3BA apXUTEKTypa C
otBopeH kox He HaxBumraBa 300 EUR. Kakro ce momuepra chiecTByBa rojisiMo pasHoOOpasue oT
oesmnatau copryepan LoRa mmardopmu, mopaan koeto meHaTa Ha coTyepHaTa pa3paboTka
MOJKE J]a Ce CBele 0 MUHUMYM CBBpP3aHa caMO ¢ KOH(QUTypupaHe HAa MpEXOoBaTa apXUTEKTypa B
pamkure Ha 50 EUR 3a mimto3a, moyrbpikaii XWisiu KpailtHu yCTPOHCTBa.

3aki0uenne

IMpu n3rpaxnane Ha HHPPACTPYKTypa Ha IHTEpHET Ha XpaHUTE cle/iBa Ja ce 00bpHE BHUMAHHE
Ha m300pa Ha KpaWHHTe ycTpoiictBa. Te3m ycTpoiicTBa pabOTAT C pa3IMYHH XPAHUTEITHU
MPOAYKTH, TPUTEKaBAIIN Pa3sHOOOpa3HU MapaMeTPH 3a Ka4eCTBO IIPU PA3IMYHU MapaMeTpH Ha
oOKkpwkaBamiata cpefga. IIpu Obmemoro mpoekTupaHe Ha HH(pacTpykTypa 3a HHTepHeT Ha
XpaHUTE € HEOOXOIMMO Ja ce OTYHTA M PA3BUTHETO Ha HOBOIOSBIIIM C€ 0E3KWIHN TEXHOJIOTHH,
KaKTO M CTaHAapTH HACOYEHH MO-TACHO KbM OOJIAUHH TEXHOJOTWH 3a chOupaHe U o0paboTka Ha
JaHHU.

Budanorpadus
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3VuuBepcurer Ha bearpan, @akyarer no ceJicko cronaHcTeo-benarpan,
Peny0uka Copous
4Yuusepcuter B CapaeBo, ®akyJiTeT 10 3eMe/ie/iMe 1 XpAHUTEJIHN HAYKH-
Capaeso, bocha n Xepuerosuna
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Abstract

The conflict between tobacco consumption and restriction of smoking has entered a new
stage. On the basis of scientific research, the World Health Organization proves the harmful
effects of tobacco consumption on human health. At the same time, industry is using increasingly
attractive and powerful means of counteracting. The aim of our research is to present the modern
aspects of smoking based on the most widely consumed tobacco products - factory-made
cigarettes and RYO tobacco. On the basis of standardized methods proved that research on
harmful substances in smoke, auxiliary materials and their capabilities in modifying tobacco
smoke, and design are the basis for protecting human health.

Key words: tobacco , RYO tobacco, cigarettes, WHO, control

Boeenenne

Jloka3aHo e, 4e IyNIaTeHHTe CBOWCTBA Ha TIOTIOHA 3aBHCAT TPEAW BCHYKO OT
CHOTHOIIEHHETO Ha pa3IMYHUTE TPYIMH BEUIECTBA, a HE OT aOCOMIOTHOTO MM ChIbPXKaHUE
(Kirkova,2015). KoHGmUKTBT MeXIy KOHCyMalusTa Ha TIOTIOH M OrpaHWYaBaHETO Ha
TIOTIOHOMyIIeHeTO HaBie3e B HoBa (aza (FCTC/COP7/2016). Ha 6a3a HayuyHu wu3cieaBaHus
CaeroBHaTa 3npaBHa Opranusamys 10Ka3Ba BPeJHOTO BB3/ICHCTBIE OT KOHCYMAIIHATa HA TIOTIOH
BBpXy 4oBemkoTo 3apaBe (FCTC/COP5/2012). B chimoro BpeMe HHAYCTPHUSTA U3MOI3Ba BCE MO-
MIPUBJICKATEIHA W MOIIHH CpeicTBa 3a mpotuBoxaeiicTeue (Eurostat). IosiBuxa ce OGe3amMHuU
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TIOTIOHEBH U HETIOTIOHEBU alTepHaTUBU. Bb3poauxa ce oTnaBHa 3a0paBeHH TIOTIOHEBU H3/ENHS,
Karo TIOTIOHA 3a pPBYHO CBHBAaHE Ha IWrapu, cH(ue, TIOTIOH 3a HApruwie H JAp., KaKTO
pernaMeHTHpaHo, Taka U HeperiaMmeHTupano pasnpoctpansBanu (EU strategy 2013; WHO 2015,
Global Nicotine Reduction Strategy,). Mcropusita Ha TIOTIOHOIYIIEHETO C€ OMpEIENs, Karo
“UCTOPUS HA THPKECTBOTO HA €JUH OT HAall-MOT'BIIMTE M Hall-BaKHU B KYJITYpHO OTHOLIEHHE
“HapkoTHI Ha HOBOTO Bpeme (Kirkova, 2014). B cemoTo Bpeme ToBa € 1 HCTOpHs Ha Oopbarta
IPOTHUB KOHCyMalusiTa My U KyaTypHoTo My BiausHue (Popov, D.). IIpe3 30-te roauHu craBaT
W3BECTHH IThPBUTE MEIWIMHCKM HM3BOJHM 3a BpenaTa OT IylnmeHero. Manko mpenu BoWHATa,
I'epmanus ce mpeBpbllia B Hal-rojeMus BHOCUTENI Ha TIOTIOH B cBera. Ilymar 80 % ot
repmaHckuTe MBxe U 20 % ot xenute. [IpaBar ce onutH 3a 3a0paHa Ha TIOTIOHOMYIIEHETO IO
3IPAaBOCIIOBHH MPHUYKHH, HO 0e3 edekT. BOIHUIMTE N3UCKBAT TOJIEMU KOJIMYECTBA IIUTapH, a B
CJIEIBOGHHUTE TOJMHH T€ C€ TPEBPBINAT B pa3MEHHO cpeAcTBo. [lymeneTo ce mpeBpblia B MOJA,
OpecTwX M HaBuK. Ilymar apucTokpaTuTe, HUHTENeKTyaiauute, apructute. Ilymenero e
CBIIPOTHBA, aHapXus, cBoOOIa, TOCTOWHCTBO. [lomynsipHUTE TMYHOCTH - MyIIA4d MOJIOMAarat
pexinamata. Ilpe3 To3m mepuon KamudopHus ce ch3gaBa TBPBOTO OPraHU3UPAHO JBIKCHHE
amenupamo OTKa3 OT BCHYKO, KOETO BpeAM Ha TSJIOTO W 3ApaBero. [IBIKEeHHETO OBp30 ce
paspacTBa cpejl ChCTOSTEIHUTE U KPeaTHBHUTE.

Lenta Ha wu3cienBaHuATa HU € Ja HPEACTABUM CHbBPEMEHHUTE AaCHeKTH Ha
TIOTIOHOMYIIICHETO, Ha 0a3a Hali-MacoBO KOHCYMHpPAaHUTE TIOTIOHEBU m3lenus — (GadpudHo
npousBeieHuTe nurapu 1 RYO TIOTIOHBT.

PesysraTu u 00chxKIaHE

[MpuyrHNTE 3a NPHCTPACTSIBAHETO KBM TIOTIOHOMYIIEHE BCE OLIE C€ W3SCHSIBAT.
YcraHOBEHO €, ue B TIOTIOHEBHUS JuM ce chabpxkar Haj 4000 xumudecku BemectBa. Cunra ce, ue
51 oT TsX ca U3BECTHHU M J0Ka3aHO KaHieporenHu. Ilo nannu Ha Dr. Joel Dunnington, Hsixou oT
TSAX ca MPEJICTaBEeHH B Ta0OIHIATA.

H3BecTHU U KaHIIEPOTeHHH BelIeCTBA B THOTIOHEBHUS TUM

B TIOTIOHEBHSI THM: Chabpxany ce B:
BbriiepoieH MOHOOKCHT ABTOMOOMIIHH ra30Be

Hukorun VHcekTuIMIHU cupeiioBe

Karpan OcurypsiBaHe Ha IbTHIIA

ApceH OtpoBa 3a IIIbXOBE

AMOHSK [TouncTBamu npenaparu
I{nanoBoopon ["a3oBu Kamepn

Inanun CMBPTOHOCHA OTpOBa

Aneron JlakouncTuTen

CsipHa KucenuHa Axymynaropu

Kaamuii 3apexaane /npe3apexaane/ Ha barepun
I'epaHKo0JI0Ba KHCENIHHA ApomaTtH3upaliy npenapaTu

TIOTIOHBT CBIbp)Ka MOBeYe OT JIBAAECET HMKOTHMHOBM ajkanouna. Hskoum oT Tix ca
u3cienBaHu /aHa0a3uH, aHaTaOWH, KOTHHWH, MHO3MHUH, HOPHHKOTHH/, 3a Jla C€ YCTaHOBH
BIMSHHETO WM KaTO KaTalM3aTOPH W/WIA CaMOCTOSTENHO BB3ACHCTBHE BBPXY UOBCIIKHUS
oprann3sM. Bce ome ocraBa HesiceH BBIpOCA JAMH €AWH WIH IIOBeYe HUKOTHHOBH ANKATIOHIA
BOJIT IO YCBOSIBAHETO Ha HUKOTHHA. J[epHHUpaHETO Ha TIOTIOHEBATA NMPUCTPACTCHOCT € CIOXKECH
Bbrpoc. Toil Bapupa B 3aBUCHMOCT OT XUMUYHHUS ChCTaB HA EMUCHUTE HA TIOTIOHEBOTO U3ZETHE U
Herous au3aiH. KirodoBUTE €l€eMEHTH Ha TIOTIOHEBATa IPUCTPACTEHOCT ca MOTbJIHATA 1033,
CKOpOCT Ha abcopOmuusi, MeTaboNU3bM U AU3aliH. B TO3M CMHCHI, 32 BCAKO TIOTIOHEBO H3JENNE
PUCKBT OT TIPHCTpPACTSABaHE € pPa3IW4eH M BapHpa B IIHPOKH TPAaHHUIM, Kato (QYHKIUS OT
TeHeTHKa, COIMAallHA Cpefa, 3allMTHH (pakTopu, BB3NPHEMaHEe HAa PHCKA, COIWANEH CTaTyC U
peauua apyru. HUKOTMHBT € OCHOBHaTa CbCTaBKa Ha TIOTIOHEBMs JIMCT, IPUYMHABAILNA
MIPUCTPACTEHOCT. BBIpeKkn mokazaTencTBaTa 3a TOBa HE MOXE Ja Ce TBBPIHU, Y€ TO3H €PeKT €
KaTeropn4Ho uaeHTH(uImpad. [lo mpUHIMI “TIPHCTPacTEHOCT™ WM OIIe “3aBHCHMOCT HOCH
(hapMaKOJIOTHYEH MOTEHIMA HA TIOTIOHEBOTO M3MIENHE U 3acsra (PU3NOJIOTHYHU M/WIN ICUXUIHH
(GyHKIMM 3a TOIUTBPKaHEe Ha JKEJTAHUETO 3a KOHCyMarws. [IpoTHBHHITNTE Ha TIOTIOHOITYIIEHETO
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ONpeNeNsAT HUKOTHHOBATa MPUCTPACTEHOCT KaTo CIIOCOOHOCT Ha TIOTIOHEBOTO M3AEJHE Ja BHYIIH
W 0CBOOOIM cyOeKTa OT HechInecTBYBaIy cumnTomu. 1o manam Ha C30, npH mymavnTe ca
YCTAaHOBCHH IOHIDKCHHE B HHMBaTa Ha MoHoamuHOOKkcunmaza /MAO/ B mo3zpka. MAO e BaxeH
€H3UM OTrOBOPEH 3a pasrpaxnaHeTro Ha jgonamuHa. CnaaeT B croiiHoctuTe Ha MAO,
PECTIEKTUBHO NOKAaYBaHETO HUBATa Ha JOMAMHHA BOJIM O JKElTaHHE TIOTIOHOMYLIEHETO Aa He
cnmpa. Jlomycka ce, 4e MOJIbpKaHETO Ha BUCOKM HMBA JIONIAMHH TIPH MYNIAYUTE MOXE Jla ce
IBJDKA W Ha JIPYTH BEIIECTBA B TIOTIOHA, KOWTO ca MHXMOMTOpM Ha mponeca. 3a MAO
HHXHOUTOPH ce muTHpar 2,3,6-trimethyl-1-4-naftochinon, 2-f carboline alkaloids nmm cmec ot 1-
methyl-B-carboline u B-carboline. ITo nannu Ha C30 ca mpaBeHH TECTOBE 3a BIMSHHETO Ha
aretaijexuia BbpXy HHKOTHHOBOTO TpHUCTpacTsBaHe. ToBa BIMSHHE HE € OTPa3eHO, HO ce
OTYHTA Ye “IPHU U3rapsHETO aleTalAexuaa oka3zBa OHOJOrHYHH e(eKTH, KOUTO MOTaT J1a I0BeIaT
JI0 TIpUcTpacTsABaHe™. 3a NEepOpaIHUTE TIOTIOHEBH H3IENUS HAMAa W3CIICABAHHS 32 BIHUSIHUETO
BbpXy MAO. Roll-your-own TIOTIOHBT € elHa U3KIIOUUTEIHO aKTyajJHa TeMa 3a HalleTo BpeMe.
IIpe3 mocnennuTe AeceT TOAWHU TOW HaBle3€ arpeCHBHO Cpel KOHCYMUPAHUTE TIOTIOHEBU
M3JIeNHsI ¢ TEHICHIIMS 3a BCe Mo-3acuiBainy ce nmazapuu no3unuu (Kirkova, 2015). 3a nspBu mbT
upe3 JlupexktuBa 2014/40/EC, ce mocTaBsl BhIpOCa 3a M3BECTHA PETyNallUsl BHPXY TIOTIOHA 3a
pPBbUHO CBUBaHE Ha LMrapu. Pamkarta BK/IIOYBA ONAKOBKAaTa M HEWHOTO CBHABPMKAHUE, KAKTO U
IpeaynpeaUTEHITEe 0003HAYUTEIHN HAIIMUCH U MapKUPOBKH. 1 TOKaTo B HAYAJIOTO HA MUHAIHS
Bek KoHcymamnumsaTa Ha RYO cpaBHuTenHo Obp30 HamassiBa /¢ur.l./ 3a cMeTka Ha (abpuaHO
NPOM3BENEHUTE LWTapH, TO Ipe3 MOCIEIHUTE TOAMHU ce HaOMoAaBa oOlie Mo-0Bp30TO My
BB3paXKIaHE.
Koncymanus Ha nurapu 1 RYO TIOTIOH B HAYaJI0TO HA MUHAJINS BEK

@ur.1.
10000000 RYO
0 Ci tt
123456 7 8 9 101112131415 16 17 lgarette

RYO TIOTIOHBT M37€3€ OT paMKUTE Ha anTepHaTuBa Ha (aOpUYHO MPOU3BEKIAAHUTE
nurapu. Toif Beue Brnagee nmazapute. Hemo moede, Toit € MpeaIounTaHO TIOTIOHEBO U3/ENIe IPH
peaiu3upaHe Ha perJIaMEHTHPAHU M HEPETJIIAMEHTUPAHU TIPOAYKTH /pur.2./.

OTHOCHTEJIEeH I5J1 HA KOHCYMAaIHsl
®ur.2.

I—

B Mupextusa 2014/40/EC, 3a mbpBH IBT ce MOCTaBA KAaTO €AWH OT IPHOPUTETHTE HA
W3CIICIBAaHUS - KOHTPOJIBT HA TIOTIOHA 32 PHYHO CBHBaHE Ha IMTapH. Bee oie numcsar MeToau 3a
kxoHTpoi. He ce 3amarar mumuTH 3a HaOMI0JaBaHUTE BPEIHH BEIIECTBA B ANMA /HUKOTHH, KaTPaH
n CO/. He ce cBbp3Ba Heropata KOHCYyMallHsi ChC CIIOMaraTelHHTE MaTepHald, T.c. HE ce
MpeABMKIa KOHTPOJI BBPXY IMOKa3aTeNuTe Ha XapTuu U ¢GuaTpu. He ce oTunTaT BE3MOXKHOCTHTE
UM, KaTo OCHOBHHM MOIM(HKATOPH Ha CBCTaBa Ha TIOTIOHEBHSA 1uM. CBIBp)KaHHETO Ha
KOHTPOJIMPaHUTE BEIleCTBA B JUMa Ha perylaMeHTHpaHu Mapku RYO TIOTIOH, CHpsMoO
HOPMAaTHBHO JHMHTHpPAHUTE, B T.4. U 3aKOHA 3a TIOTIOHA, TIOTIOHEBHUTEC W CBBP3aHUTE C TIX
wm3nenust /3TTCTU/, ca 3naunTenHo 3aBuiieHu /pur.3./.
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Cbabp:kaHMe HA HUKOTHH, kaTpaHu 1 CO B iuma Ha mapku RYO TioTI0H
®ur.3.

B HUKOTUH, mg/cig

50 [
0 mﬂm”h KaTpaHu, mg/cig

3TTCU mapka 1mapka 2mapka 3mapka 4 CO, mg/cig

lomssmMa dYacT OT HeperjgaMeHTHpaHO pasnpocTpaHsBaHus RYO TioTIoH He e
IpoQeCHOHAIHO MOATOTBEH 38 KOHCYMANUs M KpHe N3KITIOYUTEITHO TOJIEMH PHUCKOBE 3a 3/IPaBETO
Ha xopara /¢ur.4/. XHUMHYeH CbCTaB Ha AMMAa, mg/cig

®ur.4.

RUNNRRN

ChbIbpKaHHETO Ha KOHTPOJMPAHUTE BEIIECTBA B JUMa 3HAYWTENHO HAJBHIIABAT
JIOTTyCTUMHUTE IO HOpPMAaTHUBHa ypemda. B mg/cig, HUKOTHHBT ¢ B Tpanuimre 1,23-1,35;
karpanute: 19,12-20,54;CO: 12,06-15,22. IIpu kontpona Ha RYO TIOTIOHa CBIECTBYBa U APYT
mpoOieM. VYBenmyeHaTa My KOHCyMalWs JOBelIe JO YBelMYaBaHe pa3HOOOpasweTo Ha
[pe/UlaraHuTe Marepualli 32 HeroBarta KOHCyMauus. B IpenuiuHd Haly W3CIeBaHUs
J0Ka3axMe, 9e TEXHUTE XapaKTepUCTHKH He ChOTBETCTBAT HAa M3MCKBAHMATA 32 IPOM3BOACTBO Ha
(abpuunn nurapu. Te okasBar BiHMsHUE NpH (GopMUpaHETO HAa AMMA M Hail-Bedue Ch3AaBaT
BB3MOXKHOCTH 32 HETOBOTO MoauduIrpane. [Ipyr moAneHsBaH B KOHTPOJIHATA ICHHOCT JI0 CKOPO
U MHOTO CepHO3CH BBIPOC € BU3UiATA Ha AM3aiiHA M OIAaKOBKaTta Ha (haOpUYHHTE LUTAPH.
OOMKHOBEHO KOHCYMAaTOpHUTE IpHeMaT LUrapuTe ¢ MYHIU[yYHA XapTHS HUMHTAIUSA KOPK, Karo
MO-CHJIHU W TIO-CHIBP)KATEIIHH B CPaBHEHHE C IMIAPHTE UMAIIM Osia MyHIIIyYHA XapTus.
ITocnennure ce cuurar 3a no-yeku. llurapu ¢ MyHany4Ha xapTusl “UMHUTaLMsI KOPK ¢ IO-ThbMHO
ka(siBa OCHOBA, ce mpueMaT 3a ropuyruBd. ChUIMTE UUTAPU MPOU3BEACHH C MYH/IIIYyYHA XapTHsI C
XKBJITa OCHOBA, CE IPHEMAT 3a KHCEIH U T.H..

3axioueHue

ITocoyeHuTe axkmeHTH ca caMO HIKOM OT MHOTOTO TPOOJIEMH CBBP3aHH CbC
CBbBPEMCHHHTE acIeKTH IPH KOHTpoJa Ha (abpuuHOo mpomsBeneHH Iurapu 1 RYO THOTIOH.
WscrnenBannsaTa BBPXY BPEAHOCTHTE B JAWUMA, CIOMAaraTeIHUTE MaTepHalll W TEXHHUTE
BB3MOXKHOCTH MPHU MOIU(UIMPaHE Ha TIOTIOHEBHUS MM, KaKTO W JH3aiiHa ca B OCHOBaTa IpHU
3aIIMTa 3APABETO Ha XOpaTa.
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RING LONG FIBER RESONATOR LASER SYSTEM BASED
ON INTRACAVITY SPECTROSCOPY FOR ECOLOGICAL AND
INDUSTRIAL MONITORING
Margarita Deneva
Technical University-Sofia and Plovdiv Branch, Scientific QOE —
Laboratory and Department of Optoelectronics and Laser Engineering

Abstract. On the base of our experience in specialized laser devices and as further progress of our
previous work on the development of applied system for laser monitoring of ecological pollutions,
we propose and develop, as theory and experimental test, a new solution of such system for laser
monitoring of pollutions appearance in sequences of high number of separated indoor places —
e.g. the rooms in manufactures. The principle of the proposal is to use special laser system that
represents a single suitable ring laser source operating in long (20-50 m) fiber resonator. The ring
fiber resonator is composed by series of short free space parts, coupled by long optical fibers. To
increase many times the sensibility of the indication, we realize suitably the laser for registration
of the pollutants by intra-cavity laser spectroscopy method. The solutions, based on ring wave-
guide fiber resonator, as the developed in the work, allow to very suitable laser spectrum for intra-
cavity spectroscopy and increasing more than two-times the controlled objects (two times higher
usefulness for monitored length of the resonator). The theoretical treatment of the laser operation
is carried out, including comparison with standard monitoring by the common control via extra-
resonator monitoring and with standard standing wave laser. The laser spectral control in our
proposal includes also original solution, using wedged interference structures, for producing
suitable controlled multi-bands spectrum, permitting simultaneous monitoring in different spectral
bands. A comparison with experimental test, on the base of detecting appearance of Na- atoms in
controlled space is given. The laser system proposed is very suitable and competitive for control in
multiple rooms where the appearance of specific gases impurities with possibility to blasting is
possible - in laboratories, enterprises, related with military type production. The use of any electric
instrumentation for monitoring represent due to a danger by possibility to provide an electric spark
(including the smallest one). The proposed fully optical system has a significant advantage in
order to be completely free to create such a problem.

Key words: intra-cavity spectroscopy, ring laser system, long fibers resonator, multi registration
parts, theoretical treatment, experiment with Sodium atoms.

1. Introduction

Specialized laser systems are established at present as important tools for distant monitoring
of air pollutions, in ecology, in industrial enterprises producing different type chemical materials,
in military production, etc. [Burakov at al., 1994; Deneva at al., 2007; Deneva at al., 2010;
Stoykova and Nenchev, 2001]. Here we propose high-sensitive, long-distance scanning reliable
fiber optics laser system for such ecological control, especially for monitoring of close working
places (multiple separated rooms) and where the formation of a smallest electric spark is
absolutely non-acceptable (military production). The principle of the proposal is to use laser with
long (50 m and more) ring resonator, composed by series of short free space parts in each
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monitored place (room), coupled by long optical fibers. The laser has specific resonator
construction with spectral characteristics of the generation (smooth tunable spectrum) that are
appropriate for intra-cavity laser spectroscopy registration. The registration on the base of the
intra-cavity laser spectroscopy method [Demtréder, 2003; Burakov at al., 1994) makes the laser
developed extremely sensitive for atoms or molecules presence in investigated free-space
resonator region, in principle down to single atoms. On the base of the theoretical description of
the work of such systems, we show the optimal conditions of operation and the achieved extremely
high sensitivity, compared with the standard extra-cavity laser techniques (mainly of the LIDAR
type). We present also the experimental laboratory test of developed such system by registration of
Sodium atoms presence in the air in different places.

2. Details of the principle of the proposed system
2.1. General description

In the proposed system, the main elements are the laser source and the fiber build special
ring resonator. For the laser, essential requirement is to be suitable for intra-cavity spectroscopy -
as is known, with a homogeneously broadened active medium, with controlled wideband
generation, and the emitted spectrum is smooth, structure-less [Demtroder, 2003]. As additional
advantage in our case is that the spectrum is tunable in the laser gain. The principle of the
extremely high sensitive intra-cavity registration consists of this that the spectral absorption lines
of the investigated atoms or molecules present in the laser cavity and fall in the laser generation
spectrum. Thus the absorption at this line introduces the selective additional losses for the
generation. The decreasing of the generation intensity at this lines is result of strong competition
between the generation at different lines in the wide spectrum in the homogeneous broadened
active laser medium [Demtrdder, 2003; Burakov, 1994; Meyer, Nenchev, 1982]. Thus the formed
holes in the generated spectrum at the absorption lines is of order of magnitude and more than in
the case of standard extra-resonator spectroscopy where the laser light simply passes through the
volume of the investigated atomic particles. No any competition in this case presents and the
formed holes in the spectrum are resulted only by absorbed energy from passed laser light. The
additional important factor to increase the competition and respectively - the sensibility is to use
temporally long generation — long pump pulses (flashlamp-pumping with long exciting pulses or
cw diode pumping) or cw operation [Demtrdder, 2003; Burakov, 1994; Meyer, Nenchev, 1982].
The condition to avoid the typical structure in the wide-band laser spectrum is that in the resonator
are eliminated any parallel reflective surfaces (including low reflection), forming the resonance
structure of Fabry-Perot type. As very convenient laser for intra-cavity laser spectroscopy, which
is applied here, following our earlier work [Meyer and Nenchev, 1982] is a waveguide type laser
that naturally enables to exclude the parallel surfaces into the cavity and to obtain smooth
spectrum. Also, in the used ring fiber resonator there is no presence of parallel reflecting surfaces.
In other hands, the use of fiber resonator, build with low losses fiber, introduces extremely small
losses. The use of ring resonator permits to increase two times monitored objects (rooms) in
comparison with the linear resonator in the same laser operating condition. The discussed basic
physical and technical reasons are motivated our choice and investigations of such laser system as
very suitable for the ecological and industrial control in the indoor work places.

The schematic of the system proposed, taking into account the given general description,
is presented in Fig.1.

2.2 Details of the principle of the proposed system and apparatus for measurement.

The principle of the system is shown in Fig.1. We will provide our development —
theoretical modeling and investigations, on the example of the Rh6G dye active medium that
corresponds very well to the presented above physical requirements for realization of such type
of systems [Demtrdder, 2003]. The results and conclusion are applicable also for other laser active
mediums of this type — e.g. semiconductor lasers. In our system, the laser is composed by a small
diameter (internal 1 mm; external 8 mm) thick glass capillary tube, closed by Brewster glass
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windows and filed by Rh6G dye (3.10 mol/l) in ethanol as active medium (AM). The dye active
solution flows through the cell, which is cylindrical glass capillary-tube with internal diameter of
1 mm, external diameter of 10 mm and length of 100 mm. The pumping is by xenon flash lamp in
elliptical type reflector thus assuring the exciting light pump energy of 0.1 J to 1 J (electrical
energy of ~ 100 J) in 13 pus pulse with rise front 4 ps, plato 4 ps and fall front 14 ps). The focal
length of the lens Lo, is 10 cm and for the lenses Lo and Loz it is 2.5 cm, respectively. The special
ring resonator is formed by output coupling and spectral controlling system (OCSCS), optical
waveguide type AM and the series (BR;; i=1-8) representing short free space parts in between two
long optical fibers (OF;), coupled by lenses (Li). The OCSCS subsystem consists of lenses (Lo,
Lo2) and low resolution (~ 5 nm) Interference Wedge (IW [Stoykova and Nenchev, 1993] working
in transmission and reflecting mode (IW + RIW [Stoykova, Nenchev, 1993; Stoykova and
Nenchev, 2001]) and thus serving in once as element assuring unidirectional operation, spectral
selection-tuning with transmission of ~ 60% and output coupling by the reflected light. The
direction of the laser operation is shown in the picture by the small arrows. The advantage of the
application of IW is its tunability with simple its translation in its plane. The low selective IW
permits to generate the needed wide-band spectrum, however with the tunability. Note that the
important condition in functioning of the system is that there is no need of high energy output,
only a few mili-joules are sufficient for reliable registration of the output spectrum. Thus, as
output, can be used the natural small reflection from IW (10%). Note also that all lenses in the
system are AR coated. The introduced non-selective losses in the laser resonator are sum by the
losses in the coupling parts (lenses + losses by the light introduction in the fiber) and losses in the
fibers, transformed in logarithmic losses [Svelto, 2008] are calculated to be y=0.5574.

Laser
output
IW, (+RIW,)
e L
‘\\LO -

Fig.1. The schematic of the proposed laser control system - bottom and top-left the
apparatus for spectrum analyses (description in the text)

The subsystem for spectral analyses, in one variant, is based on diffraction grating DG in
near grazing incident angle, where the resolution is highest, and photograph or CCD matrix R with
corresponding construction arrangement (left inset in Fig.1, details are not shown). In equal
manner, the spectrum is registered after expanding telescope (Lti-Lt2) and using convenient
Interference Wedge IW [Stoykova, Nenchev, 1993; Stoykova and Nenchev, 2001] (or combination
of IW’s-CIWS), right inset in Fig.1.
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3. Theoretical modeling and analysis of the system action.

For generalizing of the analysis for the action of the system, find the optimal conditions
for operation and the expected advantages, we have provided detailed comparative study
simultaneously by comparing the obtained results with obtained ones for simple standard extra-
resonator registration system. Below, as an essential point of the presentation, we give general
detailed description of the characteristics of the system, which lead to the reality of its expected
advantageous practical functioning.

The modeling is on the base of properly adapted system of differential equations, which
describes the process of laser generation in a dye active medium in the ring resonator. The adapted
system is the following. In the consideration we will use the values of laser system discussed in the
previous point. The differential rate equations system [Svelto, 2008], adapted for description of the
case under investigation - described Rh6G dye solution, and pumping with the system parameters
described above, is:
dN N Here qi (t) are the generated photon number for the

2 2 . . .
—==R, ) —[2 B; -ql-] -Ny ——= corresponding wavelength in the considered laser
dt i T spectrum; Pou, is the corresponding output power, which

dq; —Va-B,-g;- Ny~ a4 integration in the time (from 0 to the length pulse) gives

dt Tei the output energy. In the systems, with N, is noted the
population of the upper laser level per unit volume in the
WAM. The term p, :(Gé .[.c)/(Va .Lv) [s'], where i is

the emission cross-sections for the given wavelength in the laser spectrum; V, is the working
volume (0.05 cm?); ¢ = 3x10'° cm/s is the light velocity; L'=L+(n—-1)-/ - the optical length of

with P (1) = (71-¢/2L")-hv-g;(t)

resonator, where /=10 c¢m is the length of the active medium, 7 is the refractive index and L is

25 m. The time term 7 of 3 ns is the lifetime of the upper laser level for the Rhn6G WAM. The

dumping time of a photon in the resonator is ; — J(c-7i) where y; [Svelto, 2008] describes the
i

sum of the losses into the resonator for the wavelength in the considered laser gain spectrum
(depending on the reflectivity of the IW;), the constant losses vy (described above) and the losses in
the AM. The system was solved numerically by Runge-Kutta-4 method. From the solution we

obtain gi(¢) and the respective output power for each wavelength in the spectrum; y; characterises
the output of the laser resonator. The calculations are prepared for the spectral range (588 —
591) nm, in which the Sodium D-lines are also comprised.

The main points in the numerical study are the comparison of the registration of extra
cavities and internal cavities for the presence of sodium vapor outside and within the described
special resonator. In parallel, the investigation includes the dependence of the Na-atoms
concentration — related with the corresponding absorption, of the line position in the generated
spectrum and the dependence of pump energy. We will study the behavior of the formed by the
Sodium atoms absorption holes in the spectrum at the Sodium D-lines (doublet D, =589.0 nm and
D;=589.6 nm). The presented series of investigations will be used for evaluation of the sensitivity
of the system and especially when the intra-cavity detection is applied. Conditions for optimization
for maximum sensitivity are discussed.

As a preliminary point, we have provided study for optimization of the absorption line
position in respect to the maximum of the spectrum of generation. The obtained results show that
the maximum depth of the holes for the equal laser operation conditions is obtained for the holes
spectrally disposed at the maximum of the generated spectrum, similarly of the obtained results for
linear resonator [Deneva and Nenchev, 2017].

The suitably selected collection of results with corresponding discussion from systematic
comparative study of the depth of the formed holes as a function of the main influencing factors
are plotted in the series of graphs in Fig.2 and Fig. 3. Fig. 2 is for conventional extra-cavity case
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and Fig.3 is for the intra-cavity case. The study is based on varying the absorption of Sodium D-
lines (proportional to the sodium atoms concentration) and the generated energy, accepted to be
proportional to the pump energy. In the investigations we have accepted that the same Sodium
atoms concentration and length — path of the laser beam through the volumes, is placed one time
outside the resonator and after this - inside the resonator. The presence of Sodium atoms and its
concentration will be generalized with the absorption in percent’s.
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(80%-40%), Ep=0.4 J; (a),(b) (80% - 40%) (30% -15%), Ep=0.4 J  (30%-15%), Ep=0.5 J

Fig.2. Suitably selected collections of results from systematic comparative study of the depth of the
formed holes for extra-cavity spectroscopy case as a function of the absorption and the pump
energy E,-(noted under the figures). In Fig.2-(b),(c),(d), is shown the laser spectrum in extended
scale. In normal scale — Fig.2(a) the holes are no evident. In brackets are shown the percentage of
absorption of the D-lines, first — the strong, the second — the weak one.
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Fig.3. Suitably selected collections of results from systematic comparative study of the depth of the
formed holes for intra-cavity spectroscopy case as a function of the absorption and the pump
energy E, (noted under the figures). The comparison of Fig.3(d) with Fig.2(c) shows the
increasing of two order of magnitude of the sensitivity for intra-cavity registration - reliable
intra-cavity registration to (0.2- 0.3) % absorption - Fig.3(d) at the place of 30 % for extra-cavity
case - Fig.2(d) .

The conclusions by the given selected graphs in
Fig.2 and Fig.3, in one hand, and the experimental test, i f
from the other hand, made with laboratory arrangement of J
the proposed system, are in good agreement. In Fig.4 are
shown the registered spectra by the laboratory mating Iy ' Y
system with wave-guide Rh6G flash-lamp pumped laser
equipped with the described fiber resonator. Firstly, such
type of laser configuration permits naturally and easily to
avoid the parallel surfaces that form resonant structures
and to generate very suitable for the laser spectroscopy
smooth (structure-less) spectrum, as can be seen in Fig.4.
Secondly, as can be marked by the comparison of Fig.4 (a) (a) (b)
and Fig.4 (b) and the corresponding their traces of the  Fig. 4. Registered spectra by the
blacking, the realization, based on intra-cavity laser laboratory mated system as
spectroscopy, assures extremely higher sensitivity — described system with wave-guide
comparing to the extra-cavity registration. For the Rh6G flash-lamp pumped laser
concentration of the Sodium atoms, obtained in the flame  equipped with the described (see
of a match, the hole in the spectrum by working of the  the fext) type fiber resonator.
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system using intra-cavity spectroscopy registration is very well evident and not observed extra-
cavity spectroscopy as working mode.

Conclusion.

In the present work we have proposed a suitable laser-based long fiber-resonator system
for monitoring of gas pollutions in the closed series of premises where the appearance of such
problems is expected. From the theoretical analysis we have shown the feasibility and the
advantageous for extremely high sensitivity of such system. The analysis shows of approximately
two-order of magnitude low concentration registration by the proposed system in comparison with
system, based on standard extra cavity spectroscopy technique. Using specially designed fiber
resonator permits application for tracking of many premises in factory, especially for military
production, where the use of any electric instrumentation hides danger of electric spark (including
the smallest one). The proposed system, as essential advantage, is completely free of such
problem. The experimental test confirms the conclusion of the theory for the useful properties and
possibility of the system.
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HIGH ENERGY OUTPUT TWO-CHANNEL ND: GLASS LASER FOR
DENTAL APPLICATIONS
Margarita Deneva, Valko Kazakov, Pepa Uzunova, Marin Nenchev
Technical University-Sofia and Plovdiv Branch, Scientific QOE —
Laboratory and Department of Optoelectronics and Laser Engineering and
Medical Academy -Sofia

Abstract. On the base of our previous experiment in specialized laser sources and in progress of
our solution for laser treatment of high dimension teeth lesions, we present an approach for
development of appropriate for the purpose, high-energy two channel laser sources. The
application of the developed special laser is related mainly to the problem of enamel cracking
when the high dimension caries lesion is treated by needed for the purpose high energy light. In
the solution, which can be also applied in different laser (and for different applications), the single
active medium is divided optically in two parallel parts that each part generates in proper,
independently controlled resonators. The two outputs from the two channels can be suitably
superimposed on the treated object using appropriate simple optics. The essential advantages of
the solution, except the use of single laser at the place of two ones and simplicity of realization, is
the capability of the laser to provide the two light, each being with completely independent
energetically, spectral and spatial control. The study and practical realization of the laser solution
is on the example of high output energy Nd:Glass laser (output in each channel up to 5 J). In
addition, the developed laser can operate at different spectral lines of Nd:Glass active medium that
assures the advantage of smoothly tunable selected spectrum in each line. This is realized using
structures of Interference Wedged type.

Key words: two-channel laser, high laser power, hard dental tissue treatment, enamel protection

I. Introduction.

The lasers have useful applications in the dental medicine, and their potential for teeth
problem solution is under continuous development [Beena, 1992]. The application of the high
power/energy laser radiation for treatment of caries lesions or other defects in hard tooth tissues is
considered as a perspective procedure [Beena, 1992; Deneva at al., 2015]. Increasing the energy
parameters of the operating laser light, on one hand, facilitates and in many cases — allows
effective treatment of the lesions on the hard dental tissue. However, in the same time, by general
reasons, especially due to the produced strong temperature difference between the treated lesion
and surroundings, the needed application of high energy for effective treatment can also lead to
tooth enamel cracking. This problem becomes essential when the treated lesions are with high
dimension and light with high energy density is necessary. The aim of the present work is to give
some contribution to the solution of this problem, especially in instrumental (laser) direction. On
the base of our experience in the field of multi-channel lasers [Deneva at al., 2015, Deneva at al.,
2007; Louyer at al., 2003, Kisov at al., 2013] we have developed and described here specialized
two-channel laser sources, suitable for application in solution of the problem discussed up.

II. Discussion of the principle of the solution of the problem for cracking the teeth
tissue, approach for realization and development of suitable lasers.

From acceptable physical reasons, the discussed above crack of enamel is result of strong
temperature difference between the treated part of the teeth and its environment (i.e. - 700°C
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against - 37°C), especially when the treatment concerns the high dimension lesions and needed
high energy application. This difference leads to strong mechanical tension in the treated part and
cracking of the tooth enamel, respectively. In our previous work we have discussed this problem
and demonstrate treatment by an original laser for eliminating or decreasing the possibility of such
damage [Deneva at al., 2015].

The proposed and demonstrated solution in our work [Deneva at al., 2015] and its
development, reported here, is based on the lesion treatment with combined pulse laser light,
composed by the suitably low energy illumination and heating the surrounding lesion part before
the illuminating with high energy density operating part. The initial illumination by suitable
energy density light heats up the enamel to acceptable, non-producing crack temperature. Thus, the
difference from the reached temperature of the lesion by strong heating with operating light and
surrounding is strongly reduced. Respectively, the mechanical tension essentially decreases and
the enamel cracking is avoided.

B
¥

7 Y
(2) f (b) c)

Fig.1. Treated by laser light lesions on the tooth surfaces: (a) small dimension lesion treated via
low energy laser pulses; (b) — relatively high dimension lesions and treatment by high energy
laser pulses; and (c) — treatment of the lesion with dimension as this one in Fig. (b).

The problem with the frequently appearance of the enamel crack is illustrated by the
photographs in Fig.1, taken in our experimental investigations. In the left is shown treatment of
low dimensions - 1 mm caries lesion and in the right — with high dimension of ~ 2% mm. The
treatment is by focalized on the lesion pulsed laser light with dimensions, corresponding to the
lesions, energy of 0.7 J and 1.5 J respectively and pulse duration of 1.5 ms. The crack trace in the
case of high dimension teeth, illuminated by high energy light is clearly evident. Note that, in real
situation (tooth in the mouth) the crack in the enamel with the time progressively increases and
finally leads to damages of the tooth.

In the cited previous our work [Deneva at al., 2015] for this aim we have developed a special
laser source where one laser, in a single active medium, generates the needed two lights in a single
pulse. The proposed solution is based on our patented approach to create two-coaxial channel laser
by generate the two lights in optically separated external ring part of the active medium and the
second light — in the internal cylindrical part, each part generates in its own resonator with
independent spatial, temporal and spectral control. As we have shown in Ref.1, the suitable
heating of the surrounding enamel by the ring external part creates necessary protection against the
high temperature gradient appearance between the surrounding enamel and treated lesion with
suitable high energy density light. The effect is definitively positive and the enamel crack is
avoided.

The developed for the purpose coaxial two channel laser is very convenient, however with
the drawback that it is with relatively complex architecture and difficult variation of the working
volumes ratio (the change of the constructive element is needed). This laser has general and
essential advantages to be applied for generation at different possible lines of the active medium,
equalizing without losses the output energy for the strong and weak lines [Deneva at al., 2015].

In the present work, in development of the discussed principle we have created very simple
two-channel laser solution that is suitable for application in the discussed dental laser treatment
problem. The main its advantages are the simplicity of its realization and very easy control of the
output energy in each channel.

II1. Schematic of the two-channel specialized laser system — description.

The development of the two-channel laser is on the example of flash-lamp pumped Nd:Glass
laser, which can easily generate high output multi-joules energy. The Nd:Glass cylindrical rod
with diameter of 1 cm and length of 25 cm is pumped in cylindrical reflector by high power pump
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light emission flash-lamp type IFP 5 000 (up to 5 000 J pump electric energy) in standard electric
power supply. In a single channel arrangement we use optical Fabry-Perot type resonator with
length of ~50 cm. In standard flat-flat mirror resonator (80% output mirror and of 99% end mirror)
the laser emits 10 J energy in free lasing pulse with a time length of ~3 ms (pump electrical power
of 1 000 J).

IV.Two-channel laser system arrangement and operation — experimental test.

In Fig.2 is given the schematic of the two-channel laser arrangement, realized on the base of
modification of the described laser in point III. The active medium is optically separated in two
parallel parts along the laser rod. One part (Channel 1) operates in the flat-flat two mirrors (Mey,
Mou —part of this mirror) resonator. To form the second channel, a rectangular prism Pr is used to
reflect perpendicularly a cross section part of the active medium as it is shown in Fig.2. This part
is retro reflected by the mirror Me. The mirror M, and the part of output mirror My are adjusted
such way that with the prism Pr forms the second lasing channel. Thus we obtain the desired two

Electrical supply and
control

Q-switch
Pump flash lamp /
complex treated
lightspot area LChanneI 1 1 H

Lo\ M.,
””” = Pr
teeth L, M . Nd:Glass
ou
Channel 2 |_W //
(variable M
filter) e2

Fig.2. Schematic of the two channel high energy output Nd:Glass laser.

parallel channels laser using a single active medium. The generated light is emitted in parallel
beams trough the output mirror Myy. For 1000 J pump electrical energy and ~5 ms pump pulse, the
laser emits in each channel light pulse with energy of 2 J and length of 2}%2 ms. Output energy is
measured by the home-made energy-meter using thermo-resistors in a bridge scheme as sensors
suitable for the emitted long-term pulses. The energy density distribution in the illuminated by the
beam areas was obtained using the developed by us method [Kazakov at al., 2016], which is based
on computer treated spots, marked by the laser light on the Xerox-treated tracing paper. The
typical output spots by the two emissions of the developed laser are shown in the photographs on
Fig.3 (a). In Fig.3(b) and Fig.3(c) are shown 2D and 3D diagram of the energy density distribution
of the spot.

wou Py . s 1

(@) E B E R may )

Fig.3. The typical formed spots by the two emissions (actual photograph) and the energy density
distribution for the two-channel beams - 2D and 3D.

The variation of the output energy in the channel is obtained by varying the part of separation
of the rod changing the position of the prism Pr. The control can be done also by introducing a
Brewster glass plate in each resonator. The variation of the losses allows varying the starting
moment of laser generation independently in each resonator. Other way to obtain variable losses is
by inserting an Interference Wedge (IW) [Deneva at al., 2007; Stoykova and Nenchev, 2010] and
varying its transmission by simple its sliding around the resonance transmission maximum. The
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temporal delay between the two emissions is controlled by the length of the resonators or using
noted controlling losses in each resonator.

The question is also for appropriate illumination by the two emissions of the surrounding area
and the treated lesion avoiding the enamel damage. A suitable system [Deneva and, Nenchev, to
be published] of two partial lenses (L; and L., Fig.2) allows to obtain precisely controlled and
focalized superposition of both beams on the treated tooth area.

In Fig.3(c) is shown the typical photograph of the region of the tooth lesion after treatment
with a suitable pair of laser light pulses. The working light is with energy parameters,
approximately as these ones for the Fig.2.(b) — ~1.7 J. The pre-heating pulse is with energy of 1 J.
The delay of working pulse with respect to the pre-pulse is approximately 0.5 ms. No traces of
cracking can be seen.

V. Theoretical description and differential equations system.

To investigate theoretically the emissions in both channels when vary the generating

volumes, first we need to obtain this portion of the total pumping energy, which corresponds to the
partial active volumes (defined by their diameters d; and d>).
Let’s the line AB (Fig. 4) divides the cross section of the crystal in two
segments, defined by d; and d,. In consideration we accept that the
generated parts of the rod have circular form (Fig. 3a). The precise
circular forms can be obtained by introducing a suitable diaphragm in
front of the output mirror with holes having diameters of the expected
diameter of each generation. The searched portion is proportional to
the ratio between the areas of the corresponding segment and the
containing there circle. Let’s consider the case when we define the
diameter d; of the active medium, generating in first channel. The area
of the segment AMsB (S) is the difference between the area of the
sector AOB and the area of the triangle AOB. If a is the central angle,
we use well known formulas for area of a sector (S) and triangle

Fig. 4. Cross section of
the laser rod separated
at two generating parts.

inside of circle (Sz):Slz(,,.VZ.a) 360 S2=(r2-sina)2- Using simple trigonometric

transformations, we find expression for S as function of the parameters of the crystal cross section:

S=5,-5, ={;r~r2~arccos [(r_dl) r] }/180— ld, .iz.r_dlj.(r_dl). Thus defining different

values for d;, we can estimate the pumping energy for this volume. In a similar way we find the
pumping energy for the second volume defined by the diameter d».
These evaluations we use in a properly adapted system of differential equations [O.
Svelto, 2008] that describes the process of laser generation in the two-channel resonator. In the
considerations we use the values of laser system discussed in the previous points.
Here ¢, are the generated photon number for the
corresponding  channel; Pou,, is the corresponding

d7N =R (1)=B;5-q; 5, N~— E output power for the channel 1 and 2, which integration
dt r ’ ’ 2 in the time (from 0 to the length pulse) gives the output
@ _yl2.p . N — 91,2 energy. In the system, with N is noted the population of

dt a 127912 z’cl 5 the upper laser level per unit volume in the Nd:Glass

active medium. The term B, = (Gi),2 ~l~c)/(Val°2 ) Lv)[s"],

with p =(y,-c/2L") hv-
out1,2 ) (7/ 1 C/ ) hv 91,2 @ where O—;’Zis the emission cross-sections for the

wavelength in the channel; V;rz is the working volume (varying in the calculations); ¢ =

3x10'% cm/s is the light velocity; L'=L+(n—1)-I - the optical length of resonator, where /=25 cm

is the length of the active medium, n is the refractive index and L is of order of 50 cm. The time
term 7 of 0.23 ms is the lifetime of the upper laser level for the Nd:Glass AM. The dumping
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time of a photon in the resonator is T, ,=L’/(c.y12), where y1 [Svelto, 2008 ] describes the loss

into the resonator for the wavelength in the channel. The pump pulse is presented as trapezium
type with rise front of 0.3 ms, plato 2.5 ms and fall front 0.9 ms. The system was solved
numerically by Runge-Kutta-4 method. From the solution we obtain g;(t) and the respective
output power for each channel; y; characterises the output of the laser resonator. Combined results
for two cases of pumping with obtained output energies for both channels are presented in Fig. 5.
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HUHTEI'PUPAHA CUCTEMA 3A EKCHEPUMEHTAJIHA
MN3CIEABAHUA C OTOJAJIEYEH 1 MOBUWIEH JOCTBII
Credan Jlumen
Texunueckn Yausepcurer Codus — punuai — Ilinosaus

INTEGRATED SYSTEM FOR EXPERIMENTAL RESEARCH WITH
REMOTE AND MOBILE ACCESS

Stefan Lishev
PhD student at Technical University of Sofia, Branch Plovdiv

Abstract
Conducting research and experimentation requires controlled conditions to achieve the

required precision, performance and safety. In cases where experiments are exploring slow
processes, continuous measurements are required from days to months and storage of the obtained
data. The paper describes an integrated system for automation of scientific experiments. It consists
of a battery powered PIC microcontroller based logging module with capability for long-time
work that connects through a wireless 802.15.4 connection to a server for storage and visualization
of the received data. Server database and experiment parameter control access can be done via
WEB page and a mobile Android application that allows convenient and flexible management and
monitoring that meets current requirements and trends in the field.
Keywords: wireless sensor network, data acquisition, Android, monitoring, microcontroller

1. BwbBeaenue

MperkoBaTa CBBP3aHOCT € €IHO OT Haif-Ba)KHHTE M3MCKBAHUSA KbM JHCUIHUTE WHCTAJALUH 32
yIpaBIeHHE Ha TPOIeCH. AKO ce H3MON3Ba CIIOJETCHA Cpefa 33 KOMYHHKAIMS € BB3MOXKHO
Ch3IaBAaHETO HA MPEKOBH Pa3lpe/iclieHd CHCTEMH 3a aBTOMAaTH3WpaHe Ha ympasieHuero (Lazar,
2008). Bce moBewe HaBIM3aT OEIKUUHUTE CEH30PHH MPEXH, KOUTO MMAT PeAuIia MPEeAUMCTBA —
camMoopranusanus, Obp30 BHeApsBaHe, MbBKABOCT W MHTEIMTEHTHO ynpasienue (Silveira, 2016).
3a ce3maBaHe Ha TO3M BHJA MPEXH CTaHAApTHT ZigBee e decTo m3momsBaH ¢ HoOpH pe3ynraTé
(Shariff, 2014). TIpu pa3paboTBaHETO Ha MpEACTABEHATA CHCTEMA € U30paH Mo-pa3jiiiyeH MOIXOI.
C men moBumaBaHe Ha €(DEKTHBHOCTTA MO OTHOIICHHWE HA IIEHA, CIOXXKHOCT M YHHBEPCATHOCT €
n3nom3BaH cranaaptbT IEEE 802.15.4. Toli npencraBnsiBa ocHOBaTa, BPXY KOSATO € W3rpajeH
ZigBee, M3UBIHSIBAHKN poysATa Ha (DU3MUECKus W KaHATHUS cioese cmopen ISI momema. 3a
ch3laBaHe Ha Oe3KMYHA BPB3Ka € pealn3upaHa IMPOCTa TOIOJIOTHSA TOYKa JO Todka (point-to-
point), B KOHTPACT C IO-CJIOXKHO OpraHU3MpaHuTe Tonosoruu mpu ZigBee (JJoues, 2014).

2. XapayepHa H copTyepHa apXHTEKTypa

Ha ¢ur. 1 e mpeacraBeHa oOmaTa cxemMa Ha cHCTeMara. s ce CBhCTOM OT: MOAYN 3a
JBITOBPEMEHHO ChOHMpaHe Ha MaHHH OT 1-Wire TemmepaTypHH CEH30pH, KOWTO Ce 3aXpaHBa OT
nBe Oarepun Tun AA, MOAyn 3a Oe3KWYHA BPB3Ka, CHPBBPHO MpHIIOKEeHHEe, MOOmIHO Android
IpWIOXKEHUE. I3moi3BaHeTo Ha OaTepHiHO 3axpaHBaHE JaBa NMPEIUMCTBA KaTO I'BBKABOCT U
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HAMaJIIBaHE Ha Pa3XOMUTE MPH BHEIPSBAHC Ha CHCTEMara B KOHKpPETHATA HMHCTANAIMS, BBPXY
KOSITO TpsiOBa Ja c€ W3BBPIIBA MOHUTOPUHT M KOHTPOJ. 3a IeNnTa Ha eKCIepHUMEHTalHaTa
ycTaHoBKa ca usnonsBanu ceHzopu DS18S20/DS18B20 ¢ Tounoct ot +0.5°C B auamnaszona -10°C
1o +85°C. Upe3 ceH30pUTe ce U3MepBa TeMIleparypara B pa3IMYHA TOYKHA HA EKCIEpUMEHTalIHA
MHCTaJalys C IIeJ1 M3yYaBaHe Ha CBOWCTBaTa Ha Pa3jMYHM BUJIOBE MapaduH KaTo MaTepHai 3a
ChXpaHEHHE Ha TOIUIMHA C MPOMsHA Ha (Pa30BOTO ChCTOsHHE. MaKCHMANHUAT Opoi CeH3opwH,

KOUTO MOJIbpka cuctemara e 120.
Server

. ; R
Basic Module 4—T>( =

\

802.15.47% ( :
\ ‘ b <=
A\ | »
Remote
Clients

1-Wire Sensar Logging
Networi Module

®ur. 1 birokoBa cxemMa Ha cucTeMara

MonynsT 3a chOMpaHe Ha JaHHU € Toka3aH Ha ¢ur. 2. M3rpaneH e Ha Oazara Ha 8-OMTOB
RISC mmkpoxontponep PIC18F47]53 na ¢upmara Microchip. M30paHusaT MHKPOKOHTpOJEp €
HOAXOMSIII 32 1IeNTa, 3alloTO MPHUTEekKABa CIEAHUTE XapaKTEPHCTHKH, YIOBIECTBOPSBAILN
M3UCKBAHUATA 32 HACKA KOHCYMAIU:

- peXuM Ha ,,IBIOOK CHhH ¢ MUHUMAalTHa KOHCyManus oT 13nA

- YaCOBHHK 3a PEaJHO BpeMe, 0CBOOOMKIaBaIIl POILIECOPa OT OTOPOSBAHETO HA BPEMETO.
Honmbpika amapmu 3a ChOyXKIaHe Ha NEHTPATHHS TPOIIECOpP, KOETO C& M3IO0JI3Ba B
MOMEHTHTE Ha YETEHE Ha CEH30PHUTE.

- JIeCHO MpEeMUHaBaHEe MEXIy Pa3IMUHUTE PeKUMHU Ha paboTa ChC 3ala3BaHe HAa JaHHU U
rpoMeHnBY B RAM nameTTa, KOeTo ChIIECTBEHO HaMaJIsiBa OpOst M3IIbIIHSIBAHH

HMHCTPYKLUHU

Buttons & LED

T » USB interface
v v

1-Wire
DS2484 |4
>
I I interface
E"T"F;?y

@ur. 2 Monyn 3a ce0upaHe Ha JaHHH Our. 3 biiokoBa cxema Ha MoJyJa

BrokoBaTta cxema Ha MofAyna 3a chbOupaHe Ha JaHHU € Moka3aHa Ha ¢ur. 3. dusnveckarta
Bpb3Ka CHhC CEH30pUTE MMa XapaKTEpUCTHUKH HA MpeaBaTeliHa JIMHUS M 3aTOBa € W3IOJI3BaH
CHelMaln3upan apaiiBep, upe3 KOMTO ce HaMallsiBa BIMSHUETO HA KalaluTeTa U UHAYKTUBHOCTTA
BbPXYy KOMYHHKanusATa. V3MON3BaHUAT MHUKPOKOHTPOJEp HE MpUTEXaBa I0CTaTbuHO RAM u
EEPROM mnaMer, KOUTO ca HeOOXOJMMHM 3a LIEJTa, 3aTOBa ca JI00aBeHU JOIBIHUTEIHN YHUIIOBE:
23LCV512 — cepuitna SRAM mnamer ¢ pasmep 512 Kbit u 25AA02E48 — nocrosara EEPROM
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mameT ¢ pasmep 2 Kbit 3a cexpaneHue Ha mapameTpute Ha cucrtemara. I nsere mametu ca ¢ SPI
naTepdeiic. RAM mameTTa ce M3M0I3Ba OCHOBHO 3a Oy(epupaHe Ha H3MEPEHUTE TeMIIepaTypHU
cToitHoCcTH U Oy(eprpaHe Ha NaHHHUTE MPU OCBHIICCTBSBAHE Ha pajdo Bpb3kara. Korarto HsMa
BpB3Ka ¢ 0a30BHA MOIYJT M CHOTBETHO ChC CHPBBPA, JAHHWUTE ce 3amucBaT B SD kapTa mamer.
IMonawspka ce ctanmapTHa (aiinoBa cucrema FAT32, koeto mo3BossiBa SD kaprata ma Obnae
JIOCTBITHA 32 YETEHE W OT IEPCOHAICH KOMITIOTHP CIIeA H3BaXHaHE OT cioTta. MomynsT 3a
chOHMpaHe Ha JaHHHM MPUTEXaBa U MOPT 3a aupekTHa USB Bpb3Kka ChC MEPCOHANICH KOMIIOTHD B
cilydaif, 4e He ce Hajara Oe3kuuHa TakaBa. IlopThT Oemle M3MOI3BaH aKTUBHO IO BpeMe Ha
paspaboTkaTa Ha cucTeMara.

besxnuHata Bpb3Ka ce ochliecTBiBa 4pe3 Moayn MRF24J40MA wna ¢upmara Microchip,
pabotemnt no craumapt 802.15.4 Ha yecrora 2.4GHz. M3non3BaHara TOMOJIOTHS € TOYKA JIO TOUKa
(point-to-point). PazcTostHEeTO 32 HajEeK/THA KOMYHHKAIHS Oelle YCTAHOBEHO OITUTHO, Y€ 3aBHUCH
oT ToBa Jamu Habmm30 mMa Wi-Fi Mpexu tun 802.11. AKo pa3cToSHHETO MEXIy ABaTa MOAyJa HE
€ BB3MOXHO J1a 0bJic HAaMaJIeHO, CHIIECTBYBAT PEIICHUS, KOUTO MOTAT Jia HAMAJAT BIUSHACTO Ha
npyru 2.4GHz mpexu (Hong, 2014). Ha oTkpuTO IpH OTCHCTBHE Ha IPYTM MPEXKH, KOUTO Aa
IIPEIU3BUKBAT KOJHU3UM PA3CTOSHUETO, KOETO MOXKE Ja ce mocturHe € oxono 100-200m, a B
crpaau okoiso 10-15m.

Ha ¢wur. 4 e mpencraBeH wu3rie] KbM TNPOTOTUIIHATA IIaTKa Ha 0a30BUS MOAYNI. 3a
ynpaBieHue € u3noia3BaH MUKpokoHTponep PIC18F4455 na ¢pupmata Microchip. KomyHrnkanmsara
ChC CHPBBPA CE U3BBHPIIBA B TEKCTOB PEXHUM 4pe3 HaOOp OT MPOCTH KOMaHIH, pa3/eleH! B JIBE
rpynu — KOMaHIu ,,get* 3a yeTeHe U KOMaHIH ,,set 3a 3amuc. ToBa pelieHue M03BOISIBa JIECHO
TECTBaHE IO BpeMe Ha pa3paboTKa upe3 U3I0J3BaHe Ha IporpamMa, eMyJIrpalia CepueH TepMHUHAIL.
®opMaThT HA KOMaHJUTE UMa CIEAHUS BU:

<mun xomanoa get/set> <ume komanoa> <napamemuvp 1> <napamemuvp 2> ...

ChbpBBPHOTO MPUIOKCHUE IPEACTAaBIsBa B OCHOBHATA CH YacT HporpaMa THO ,,yciyra‘
(service), kato mporpameH e3mk e m3monzBaH C#. To kxomyHukupa upe3 USB wmHTepdeiica ¢
6a30BHsI MOJYJI, KOMTO Ce BKIIIOYBA KATO BUPTyaJleH CEPUEH MOPT. 3a ChbXpPaHEHHE U apXHBUPAHE
Ha M3MEPEHUTE CTOHHOCTH ce m3noi3Ba Microsoft SQL 6a3a mannu. M30paHa e mopaju JiecHara
uHTerpaius upe3 e3uka C# u cpemara
Microsoft Visual Studio. IIpeacron na 6b1ae
paspaborena Web crpaHuma, KOSTO [a
BHU3yaJIN3Upa HATPYIIAHUTE JTAHHH.

Bpb3kata  Mexny CbpPBBPA u
MOOHIIHOTO MIPUIJIOKEHUE 3a
omepauuonHara cucremMa Android ce
W3BBPIIBA YpPE3 COKETH B PEXKUM KIUEHT-
cbpBBp 4pe3 popmar JSON. [Morpeduremnst
ce peructpupa B crucreMara c
MOTPEOUTEICKO UME U Mapojia U ClIed TOBa
rmojly4aBa JIOCTBII [0 HM3MEPEHUTE U
apXUBHPAHU TEMIIEPaTypHH CTOMHOCTH OT
PETUCTPUpPAHHUTE CEH30PH, KAKTO H JIO
BB3MOYKHOCTTA J1a BKIIOUW/U3KIIIOUU peie
3a ympaBIicHHE.

®ur. 4 bazoB Mmoayn
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Ha ¢ur. 5 e mpencraBen uHTepdeiica Ha MOOHIHOTO NPHIIOKEHHE, KOWTO BU3yalIM3Hpa
U3MEpEHUTE TeMIIepaTypH B YHCIOBa U rpadgudHa Gopma.

2017710723 06:01 20.44
2017/10/23 06:03 20.37

201710723 0805 20.37

2017/10/23 06:07 20.37
®ur. 5 MoOHITHO TPUITOKEHHE

3. 3axaioueHme

Omucanata cucrema Oelle TeCTBaHA Ha TEPUTOPHATA Ha TEXHUUYECKH YHUBEPCUTET
Codus — ¢wmman [TmoBauB M moKasa, 4e € IMOAXOMAAINA 3a NMPOBEXKTAHE Ha IBITOTPaiHH
u3MepBanus. [IpurexaBa CTaOMIHOCT M TI'bBKaBOCT, TOPAAM H3ION3BAHETO Ha Oe3KMYHA
BpB3Ka MEXIy MOIylda 3a chOMpaHe Ha JaHHU W ChpBBbpa. ChbuyeTaBaHETO Ha PA3IMIHU
TEXHOJOTHH 32 MpPEXKOBa CBBP3AHOCT YJECHSBA IIPOBEXKIAHETO HA EKCIICPUMEHTAIHH
M3CJICIBAHMS U 1aBa BB3MOXKHOCT 32 OBP30 MOCTHTaHE Ha PE3yNTATH.
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MATCH FEED APPLICATION FOR FOOTBALL
Georgi lliev
University of Plovdiv Paisii Hilendarski

Abstract Mobile applications and systems are among the fastest growing ICT areas. This
work presents a mobile application in the field of sport. The aim is to provide opportunities for
real-time reporting and receiving of on-field football match events to moderators and fans. The
latest software technologies in the field of mobile technologies such as Swift programming
language and Lumen Framework have been used. The app is designed for tablets and smartphone
with operating system iOS.

Keywords: mobile application, native application, football online events, REST API, iOS.

1. Introduction

The massive and ubiquitous penetration of mobile phone devices in all spheres of life poses
new challenges to the development of ICT, and in particular to mobile technologies. The
requirements for hardware upgrading and software provisioning of this type of devices, expanding
their application area and improving their functionality are constantly increasing. New software
applications, programming languages, operating systems, platforms, services, tools, and more are
being developed, including the integration of different computer devices in a cloud environments
and the Internet (Dinh et al, 2013; Poslad, 2009). In recent years in the field of sports and in
particular football, different software is actively developed from specialized information systems
and data bases to processing in real time for football professionals, managers and football fans
(Rodrigues et al, 2013; Belguinha et al. 2014).

This work presents a mobile application for monitoring and updating data and events in the
football game, such as goal score, red card, substitution, missed penalty, etc. The paper includes
the objectives and general representation of the application, developed user functionalities, single
app workflow across devices, way to populate the user interface of view controllers. The app is
realized as a Native i0S application developed with Swift language (Redmond, 2016).

2. General representation

The mobile application main functionality is to report the football match results in real-time in
the French amateur football divisions. It relates to the parent web platform — Footlikers
(Footlikers, 2017) in which all football team data, events and match database resides. It is the place
where initially the football game is set.

The project consists of one app for the smartphone operating systems iOS. The app allows
real-time reporting and receiving of on-field football match events. The results could be
summarized as one app for iPhone (moderator and follower mode) and one app for iPad
(moderator and follower mode). Screen views of the application are shown in Fig. 1.
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2.1. Objectives and brief technical overview

The main objectives of the designed application were as follows:

e To allow the supporters of two football teams to receive Live feed from all match events
during a football game.

e To give the possibility of two moderators (one from each team) to generate the match
actions and events during the game and doing other things as well before or after the
game from their mobile devices. Each moderator populates the data of events and actions
only for his own which reports in real-time to the team’s supporters. To populate the
desired game, the moderator must choose from the available list of matches for the day.

“ Match Feed G

DaEn asmove: 1.0 G 05

Facil Sido zf

n Cavani 2

SPORTLIKERS .
[ Johihd Caraiss 1.7 g 82
Wrves wobne passion du Spoet
comme i pius boiky des
Bl Pl . Bouna San ' ey

€ € @ & ©
:

: a Thsaga Motta 82

Fig. 1 (left) General view of the application; (right) View of the screen Match feed.

2.2. General description of the mobile application

It is developed as a native application and uses technologies such as Swift programming
language (device side) and Lumen Framework (API side), REST (Redmond, 2016), and other
mobile technologies (Zammetti, 2014). The Ul is in French. It is connected with the web platform
http://footlikers.com/, created by the author. Each time a user accesses a module or uses a button,
the application sends a request to the main platform and receives a JSON response. The main
business logic is situated on the server, where all requests are handled. The application is designed
for smartphone and tablet operating system iOS. As it was previously mentioned, the application
connects directly to the platform Footlikers, where relevant football clubs, players and football
events between the two respective teams are registered. The users of the mobile application receive
real-time PUSH notifications for given football events of their favorite team. Such football events
are: score changes, penalty alerts, red/yellow cards, player substitutions, dangerous on-goal hits
and others. The implemented main functionalities for a single app across devices include: Project
design and user experience for iPhone and iPad, Project setup for administrators, Pick a team
screen and guide, Match defaults screen, Match actions screen, Team player screen, User events
screen, etc. A further development in the areas of information processing on user preferences is
considered.

3. User functionalities inside the application

e Login — It is the initial interface when you start the app; it consists of login fields for

username and password. According to the permissions it logs the user with either
Moderator or Follower session, after which the interface adapts.
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e  Match list — After a successfully initialized login session, this module gives the user
opportunity to select the specified match that he wishes to follow or update.

e Game match — With this module the moderators register and update actual game events.
They are grouped into categories. After the moderator commits an event from his session
— a silent push to the feed of the team followers is applied and updates their screen
contents. It is with 3 easy steps: you choose the player, the action and the minute which is
set from the chronometer. Only the most important football actions are going to send an
Alert type notification: goal, red cart, penalty and substitution.

e  Match Feed — Only available in follower session. The moderator submits events from his
session and with silent push, each new match event or action is added to the list of events
chronologically to the devices of all followers.

4. Single app workflow across devices

4.1. Implemented architecture and methods

First, a REST API is accessed via internet connection. So, like any other internet resource, it is
composed of a set URLs. A URL has different parts, but in the context of REST APIs use three:

e  The host, which is usually a name that identifies the other endpoint we are going to reach

through the network,

e A path, which identifies the resource we are looking for,

e An optional query, to express extra parameters we might need for our request.

The other part is the Representational State Transfer architecture, or REST. REST works over
the HTTP which is a protocol originally created to allow the transmission of web pages over the
internet. In HTTP our session is usually a sequence of network requests and responses, although
when making calls from our application, we use a single session for every call we make. An HTTP
request usually contains:

e a URL for the resource we want,

e an HTTP method to state the action we want to perform,

e optional parameters in the form of HTTP headers,

e some optional data we want to send to the server..

Here is our class to get the list of all games :

class NetworkController {
func loadGames(withCompletion completion: @escaping ([Game]?) -> Void) {

let session = URLSession(configuration: .ephemeral, delegate: nil,
delegateQueue: OperationQueue.main)
let url = URL(string: "http://api.footlikers.com/2.2/games?order=desc")!
let task = session.dataTask(with: url, completionHandler: { (data: Data?,
response: URLResponse?, error: Error?) -> Void in
guard let data = data else {
completion(nil)
return
b
guard let json = try? JSONSerialization.jsonObject(with: data, options:
.mutableContainers) else {
completion(nil)
return
}
let games: [Game] = [] // Transform JSON into Game values
completion(games)

1)

task.resume()
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From this point on, the query is being handled by the API server, which goes to the specified
controller called “match_info” and the appropriate match_id and processes the needed database
interaction. This is done extremely fast via the Lumen Framework, which is a Laravel (PHP) based
server API specialized language. REST APIs responds with structured data in JSON format.

When we make the HTTP request, we get a response from the server. This response usually
carries:

e  a status code, which is a number that tells us if our call was ok or if there was some sort

of error,

e some HTTP headers specifying some extra information about the response

e data, if we requested some.

Finally, we receive data back in the Javascript Object Notation format (JSON).

The above NetworkController does:

e it encodes the URLs for the various API calls,

e it performs network requests through URLSession,

e it parses the JSON data contained in the response,

e it transforms a JSON Serialization into the appropriate model type.

4.2 Populate the user interface of view controllers

With the approach we have followed, we kept as much code out of view controllers as
possible. In this way, they can take care only of their own responsibilities: transferring data from
the model and model controllers to views.

The Ul itself is set up, for better architecture using the MVVM pattern.

We fetch the Last Game info for iOS from the Footlikers platform:

class LastGameViewController: UIViewController {
@IBOutlet weak var scoreLabel: UlLabel!
@IBOutlet weak var titleLabel: UILabel!
@IBOutlet weak var ownerNameLabel: UILabel!
@IBOutlet weak var ownerClubLogolmageView: UllmageView!
@IBOutlet weak var activityIndicator: UIActivityIndicatorView!
@IBOutlet weak var gameView: UIView!
fileprivate var request: AnyObject?

func fetchGame() {

let gamesResource = GamesResource()
let gamesRequest = ApiRequest(resource: gamesResource)
request = gamesRequest
gamesRequest.load { [weak self] (games: [Game]?) in

self?.activityIndicator.stop Animating()

guard let games = games,

let lastGame = games.first else {
return

self?.configureUI(with: lastGame)

b
}

class LastGameViewController: UIViewController {
@IBOutlet weak var scoreLabel: UlLabel!
@IBOutlet weak var titleLabel: UILabel!
@IBOutlet weak var ownerNameLabel: UILabel!
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}

@IBOutlet weak var ownerClubLogolmageView: UllmageView!
@IBOutlet weak var activityIndicator: UIActivityIndicatorView!
@IBOutlet weak var gameView: UIView!

fileprivate var request: AnyObject?

func fetchGame() {

let gamesResource = GamesResource()
let gamesRequest = ApiRequest(resource: gamesResource)
request = gamesRequest
gamesRequest.load { [weak self] (games: [Game]?) in

self?.activityIndicator.stopAnimating()

guard let games = games,

let lastGame = games.first else {
return

self?.configureUI(with: lastGame)

In this last part we:

create an ApiRequest with a GamesResource for our API call,

make the request calling its load(withCompletion:) method,

take the last game from the response and configure the Ul with it.

Notice one thing: we need to store the API request in the request property while it gets
executed. If we don’t, ARC will deallocate it at the end of the method and we will never
get a callback.

5. Conclusion and future work
With the current mobile application the following possibilities are provided and could be used
by team moderators and fans:

Populating real-time the match’s database with field events and actions,
Providing LIVE info to the club’s supporters during a match.

New tools and technologies have been deployed in the development of the presented mobile
app that are not found in standard mobile sports apps, and new results have been obtained,
including:

Apple's new programming language, called SWIFT, is being applied,

By moving the JSON transformation code to the model and representing remote resources
with model types, we move functionality away from the networking code. This makes it
easier to test and extend our code as we add more API calls to our apps,

The rapidity of services resulting from SWIFT and JSON data acquisition has been
achieved.

Future study is planned towards expanding the application's features such as:

Other Ul languages: English, German, etc.

Implementation of other sports apart from football: Basketball, Tennis etc.
Integration with the most known social networks: Facebook, Twitter, Pinterest.
Developing a mobile app for Android OS (in progress).
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CORRELATION BETWEEN GROSS B-ACTIVITY AND SOME
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Abstract:

Virginia tobacco varieties are a major component for Virginia blend, and also include
American blend.

Apart from the currently defined chemical indicators of tobacco and tobacco smoke, both
technologically and in order to comply with the legal provisions on maximum levels of smoke
emissions, it is now necessary to start monitoring radioactive isotopes in tobacco. The presence of
radioisotopes in tobacco affects consumers irrespective of the mode of consumption of the
preferred tobacco product.

The purpose of our study is to establish the presence / absence of correlation between
commonly observed chemical indicators of tobacco and gross B-activity in tobacco from Virginia
variety group.

Key word: Virginia tobacco, chemical indicators, gross B-activity.

BBBEJIEHUE

Boopekn ycuieHata paboTa B HaMHpaHe Ha alTEPHATHBHO W3MOJ3BaHE Ha TIOTIOHA
(Bozukov et al., 2012, 2013, Kirkova et al., 2015. 2016. 2016a, 2017, 2017a) , Toli mpoIbIKaBa J1a
Ce OTIJIeKJa OCHOBHO KAaTo CYpOBHHA 3a MPOM3BOACTBOTO Ha TioTioHeBM m3aenus (Kirkova, S.,
2005).

TIOTIOHHTE OT COPTOBA rpyna BHUp)KHHHsI ca OCHOBEH KOMIIOHEHT 3a MPOM3BOJCTBOTO Ha
TIOTIOHCBH W3JICJIHsl TUN BupKuHUS OJEH, a ChIIO TaKa BIM3aT M B ChCTaBa HAa TE3W OT THIA
Awmepuxkan 6enn (Georgiev, Sw., 2002).

3a TIOTIOHa KAaTO CYpOBHHA 3a TIOTIOHEBHUTE W3/CIHS CBINECTBYBAa HIMPOK HAOOp OT
XUMAYHA U TEXHOJOTHYHH ITOKA3aTeH, KOHUTO CE CISIAT W HUMAT CHINECTBEHO 3HAYCHUE TPHU
moa00pa Ha TIOTIOHA 3a M3Pa0OTBAHETO Ha wW3AenusaTa. JacT OT XUMUYHHTE I[IOKAa3aTeld ca
HUKOTHH, Pa3TBOPUMH BBIVIEXUAPATH U 0011 a30T. ChIO Taka Te3W MOKa3aTeNld ca HEOOXOTUMHU
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KOraTto ce Hajara HOAMSHATa HA HSAKOW KOMIIOHGHT Ha OJeHaa 0e3 1a ce MPOMEHST BKyca U
CIIEZICHUTE TIOKA3aTeNIN Ha TIOTIOHEBUS TUM.

OcBeH [0 cera ONpEACISHUTE XMMHYHHM TOKa3aTeld Ha TIOTIOHA W TIOTIOHEBHS MM,
HEOOXOJIMMH KaKTO OT TEXHOJIOTHYHA TJIeJIHA TOYKA, TaKa W C OTJIe]| Clla3BaHe HA 3aKOHOBHTE
pasnopendu OTHOCHO MaKCHMAJIHUTE paBHHINA Ha eMHCUHTE Ha numMa (State Gazette, 2017), Beue
Cce Hajara Ja 3aloyHe CIEeIEeHETO W Ha PaJoaKTHBHHUTE W30TONMM B TIOTIOHA. Hammdmero Ha
pagMoM30TONN B TIOTIOHA BB3/CiiCTBA Ha KOHCYMATOPUTE HE3aBHCHMO JAlld IPEIIOYUTAHOTO
TIOTIOHEBO M3JIENIUe ce KOHCYMHUpa upe3 MHXATUpaHe Ha TIOTIOHEB WM, JallU CHaja KbM TrpyraTa
Ha O€3JMMHHTE TIOTIOHEBU M3JICIHS WIHM CJICKTPOHHHUTE W3IENHUs, IPH KOWTO TIOTIOHA CaMo Ce
3arpsiBa ¥ ce KOHCyMHpa OTAeNeHus aepo3or (13).

HeobxomumocTTa OT oOmpeieisiHe ChIBP)KAaHUETO Ha pAJAMOHYKIHAM B TIOTIOHA €
MIPOBOKHPAHO OT HOBA TEOPHSI, CIIOPE] KOATO MOBHIIEHATa 3a00J1€Ba€MOCT Cpeil KOHCYMAaTOpPHUTE
Ha TIOTIOHEBH U3JICNHUS C€ IBIDKH UMEHHO Ha ChIBPKAIIUTE CE B H3EIUATA PATUOHYKITHIH.

Lenra Ha HameTo U3CieqBaHE € YCTaHOBSBAaHE HATMYHETO/JHUIICATa HA KOpETalus MEXIy
00MYaliHO CJICACHWTE XMMMYHM IIOKA3aTeId Ha TIOTIOHA W IOKa3aTess oOmia (-aKTHMBHOCT B
TIOTIOHHU OT COPTOBa rpyna Bupxkunus.

MATEPHUAJI 1 METOJ

[Ipenmer Ha aHanu3 ca MpoOH OT €OUH CepTU(UIMPaH COPT (M3MOI3BAH KAaTO KOHTpOJA
IIpU CeJeKIHOHHATa pab0Ta) M TPW ONWTHH JIMHHUK OT copToBa rpyma Bupskunans (OJI1, OJI2 u
OJI3). TrwoTroHEeBUTE MPOOU XapaKTepu3upar cpeneH OeputOeH mosc. Jlucrara ca nmpubupaHu B
TEeXHHYECKa 3psUIOCT U ca N3CYIICHH 110 KJIACHYESCKUS METOJ 32 BUPKWHCKH TIOTIOHH.

Hamara pabota ce sBsiBa NPOABIDKEHHE HA pa3pabOTBaHETO HA MPOOHTE Clen
CEeJICKIMOHHATa pPa0d0Ta W ONIpENeNIHeTO0 Ha OCHOBHHTE XHMHYHHM MOKAa3aTelH, KOHWTO ca
ompelesieHH 4Ype3 aBTOMaTuueH aHanuzatop B M1mOoTok Auto Analyzer IIC,Technicon mo
CTaHIAPTH3UPAHU METOIH 32 aHAJIH3.

O6miara B-akTUBHOCT Ha MpoOUTE € omnpenenieHa o BerpemHo Jlaboparopna Metoauka,
paspaborena B UTTU 3a amapar ,,P 2014p” 3a nmpaxooOpa3zHu npobu. Metoukara ce 6a3upa Ha
MeTo/Ia Ha ,,0e3KkpaiiHo nedenarta npooda”.

PE3YJITATHU U OBCBHXKJIAHE

[TpoGute oT mbpBaTa U BTOpaTa roJUHa ca OTIJICXKIAHH IPU €IHAKBH ITOYBEHU yCIIOBUS, a
TpeTara TOANHA TIPH PA3INIHI OYBEHH YCIOBHS.

B tabnuna 1 ca noMecTeHH pe3ynTaTHTe OT XMMHYHHUTE aHAIIM3K Ha pobute. Enna yact ot
JAHHWUTE ca ITyONMKyBaHM B HaydHH pokiaagu (Drumeva-Yoncheva, 2017), a apyra gact Hu Oemre
M00€3HO IPeIoCTaBeHa, MPeI TIXHOTO MTyOINKyBaHe.

IIpu HampaBeHMs aHANIM3 HA Pe3yIATaTHTE MPEACTABeHU B TaOiuma 1, ycTaHOBHXME 4e IIpu
KOHTpOJIaTa ¢ Hal-OJIM3KM 10 IOCOYBAHUTE KaTO THITMYHU 3a TIOTIOH BHpXuHHMS, oTriexnaH B
Bwirapus, ca nokasaTenure Ha IpoOUTE OT IbpPBaTa TOANHA.

Y CTaHOBEHOTO MPH KOHTPOJIaTa Ce MOTBBPXKIaBa M MPH U3CIICIBAHUTE OITUTHH JINHHU.

Ipe3 BTOpaTa 1 TperaTa roAWHA CTOMHOCTHTE 32 ChABPKAHUETO HA HUKOTHH B TIOTIOHA CE
JOOJIKaBaT A0 TE3W Ha TIOTIOH OTTJICKAAH B THIMYHHUTE 3a copTa paiionn B CeBepHa AMepHKa.
[To oTHOLIEHHE CHABP)KAHUETO HAa Pa3TBOPHMH BBIJIEXUAPATH 00aye, OTYETCHUTE KOHLEHTPALUN
ca 3HAUUTEIHO IO oOMYalHWTE KakTo 3a Owirapcka Bupkunus, Taka u 3a Bupxunus
otrnexnana B CeBepHa AMepHKa.
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XUMHUYHH OKA3aTeIu Ha np06nTe

Tab6nua 1
PaztBOpuMU
Ipo6a FoavHa Huxorun B’I)FJIGXI/II;LpaTI/I 06w asor
% % %

I 1,69 15,4 1,62
KonTtpona I 2,63 10,6 2,36
111 2,26 10,8 2,29
I 1,62 20,8 1,57
OJI'1 1I 2,95 5,74 2,68
111 2,16 12,8 2,18
I 1,81 18,1 1,54
OJI2 11 2,98 8,62 2,38
111 1,81 11,00 2,48
I 1,93 19,7 1,36
o3 I 2,57 9.46 2,62
11T 1,78 14,8 2,11

B Tabnuua 2 ca moMecTeHH pe3yaTaTUTe OT U3UUCICHUTE OTHOIICHUS O0I a30T/HUKOTHH U
Pa3TBOPUMU BBIVIEXUAPATH/HUKOTUH U 00IIaTa -aKTUBHOCT Ha U3CJIEBAHUTE MPOOH.

OTHoOmEeHUs Ha N3CJIICABAHUTC ITOKA3aTCIIN U oﬁma B-aKTI/IBHOCT

Tabmuma
2
PaztBopumu O6ma B-
Tpoda Tomuna | OB asor/muKoTHH B”[;FJTCXI/I}IpaTII)/I/HI/IKOTI/IH aKTHBHOCT,BBq/kg
I 0,96 9,11 667,20
Konrtpona 11 0,90 4,03 690,60
111 1,01 4,78 823,50
I 0,97 12,84 483,00
OJI'1 11 0,91 1,95 1418,40
111 1,01 5,93 2674,80
I 0,85 10,00 594,90
OJI2 11 0,80 2,89 640,80
111 0,99 5,60 2421,30
I 0,70 10,21 798,60
OJI3 11 1,02 3,68 826,80
111 1,13 8,31 2131,20
OtHomreHrero OOII  a30T/HUKOTHH C€ HW3IMON3Ba KAaTO IOKa3aTel, OTpa3sBall

0anaHCUPaHOCT Ha BKYCOBHUTE Jpa3sHEHHUs IpH KOHCyMmauus. ToBa OTHOLIEHHE € THIIUYHO 3a
BupxuHCKHTE TIOTIOHH, KaTO 3a OalaHCHpaHHWTE BKyCOBO TIOTIOHM CTOHHOCTHTE Bapupar oT 0,7
mo 1,2.

Jpyro OTHOLIEHHE, XapaKTEpU3UPAIlO KadeCTBOTO HAa BHUP)KUHCKUTE TIOTIOHH €
Pa3TBOPUMH BBIIIEXUAPATH/HUKOTHH. [Ipn MO-HUCKO ChIBpXKaHHUE HAa Pa3TBOPUMH BBIVIEXUAPATH
(kaTo B KOHKPETHHS CIy4ail) M CTOMHOCTM Ha ToBa oTHomieHHe mox 6,00 ce mposiBIBAT
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MyIIaTeIHA CBOWCTBA Ha cpeaHo kadectBeH marepuan (Gyuzelev, 1980, Drumeva-Yoncheva et
al.,2017).

IIpu aHanu3a Ha JBeTe OTHOIIEHMS U MOKa3aTens o0Ia B-akTHUBHOCT Ce YCTaHOBH, 4e IMpU
nokasarens oOIl a30T/HUKOTMH BCHYKH TNPOOM MOKa3BaT CTOHMHOCTH 3a OajaHCHpaH BKYCOBO
TIOTIOH.

IIpe3 mbpBaTa roguHa 3a BCHYKU M3CJIEABAHM NMPOOU ca OTYETCHU HAM-BHCOKH CTOMHOCTU
32 OTHOIIGHHETO Pa3TBOPHMH BBITICXHIPATH/HAKOTHH. Bcemuku croifHOCTH ca Hax 6,00, HO ¢
OTYeTEeHa Hal-HUCKa aKTUBHOCT 3a NIEPHO/a HA U3CJIEABAHETO.

IIpe3 TperaTa roguHa, KOraTo TIOTIOHA CE€ OTIIIEXkKJA MPH Pa3IMYHHU MOYBEHH YCIOBHS, Ca
OTYETECHU B ITBTH II0-BUCOKH CTOHHOCTH Ha 00mIaTa B-aKTHBHOCT.

3AKJIIOYEHUE

B 3axmodeHne MoXke Ja ce Kaxe, 4e He Ce OTKpPHBA 3aBHCHMOCT MEXTy OOMYaifHO
CIACAEHUTE XMMHMYHM II0KA3aTeJIM Ha TIOTIOHA W o0mara B-aKTMBHOCT. 3aBHCHMOCT He Oelie
HaMepeHa M MEXAy OTHOIISHHETO OOI a30T/HHKOTHH M oOmiata B-akKTHBHOCT, KaKTO MEXIY
OTHOIICHUETO Pa3TBOPUMH BBIVICXHIPATH/HUKOTHH U 00111a B-aKTUBHOCT.
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COPTYEPHO ITPUIOKEHUE 3A TEHEPUPAHE HA
MOBUWJIHU BEPCUHN HA YEB CTPAHUIIN

Tonop PauoBckn, EmMun Xamkukosies, Ctanka XaaKnkoJjeBa
IInoBauBckn ynusepcurer ,I1. Xuienpapexkn®

SOFTWARE APPLICATION FOR GENERATING
MOBILE VERSIONS OF WEBPAGES

Todor Rachovski, Emil Hadzhikolev, Stanka Hadzhikoleva
Plovdiv University ,,Paisii Hilendarski‘

Abstract: The paper reviews some software applications for analysis and automated
generation of mobile versions of websites. It presents the architecture of a software application for
automated generation of mobile versions of "desktop" webpages. The paper describes the main
components of the created prototype Mobiles Online.

Keywords: responsive design, mobile design, mobile versions of "desktop" webpages

YBO/J

TepMuHbT om3ueuue yeo ousain (Responsive Web Design) e BpBenen ot Ethan Marcotte
(Marcotte, 2010). Busupa yeb caiiToBe, KOUTO Oe3 MpOMsSHA HA M3TPaXKTAIIUS TH KOA Ce
BU3yalIu3upaT eTHAKBO JOOpEe Ha Pa3IMuHH YCTPOWCTBA, C pasiiMdHA Pa3[elIuTeNIHa CIIOCOOHOCT —
MOOWIHN TenedoHu, TabIeTH, TIePCOHATHH KOMITIOTPH, JIANTOIIM M Ap. BBIpexn 4e MOHATHETO
OT3MBYMB AW3aMH NpUI0O0HMBa MOMYJISIPHOCT OTHOCHUTENHO ckopo — ciex 2012 ropmHa, cera —
HSIKOJIKO TOJUHU MO-KbCHO, U3rPaXKIaHETO Ha HOBU ye0 caiiToBe, KOUTO HE MPUTEXkKaBaT MOJOOHU
BB3MOXKHOCTH, CE€ CUUTA 32 TOJISIM IIPOITYCK.

HeoOxommmMocTTa OT TEXHOJIOTHS 32 allTHBHO MPEICTaBsIHE HAa CaliTOBE ce MOpaKaa OIle
C HABJIM3aHETO Ha IIBPBHUTE MO-H3BeCTHH Opay3spu Netscape (1994 r.) u Internet Explorer (1995
r.) (Wikipedia, 2017). Te mnommppxkaT COOCTBEHH XapaKTepHCTHKH 3a (QopMaTHpaHe Ha
onpeneneHu cra"gaptiu HTML-eneMeHTH, KO€TO B HSAKOM Cily4ad BOAM [0 pa3jMKd B
MpPEACTaBIHUATA HA CTPAHULIUTE.

YeoBepuencrBanero Ha ctangapture HTML u CSS (choTB. 3a 3a1aBaHe CTpyKTypaTa Ha
ye0 CTpaHWINTE W 3a CTHJIOBOTO KM TIIPEACTaBsHE) M CTpeMeXa 3a CIa3BaHETO UM OT
CBHBpPEMEHHHUTE Opay3bpH 3HAUUTENHO yIecHH padoTaTa Ha pa3paboTunLuTe Ha caiftoBe. TexHHUTE
YCHIINS Ceé HAacouymxa OT MOAJPHKKAaTa Ha CIEMU(UYHHM pelIeHus 3a Pa3IndHu Opay3bpH KbM
M3rpaXJaHeTO Ha e(eKTHH W BU3yaJHO MNpHBIEKaTedHH caiitoBe. OCHOBEH mpolieM B TO3U
TIEPHOJT Cce SBSBA M3TPAXKIAHETO Ha JICCKTOII CaiiToBe, KOMTO CE BU3yalIn3UpaT eIHAKBO Ho0pe Ha
€KpaHH 3a KOMITIOTPY M JANTONU C Pa3sIHYHU pas3ielUTeNHH CcrIocoOHocTu. Pemenusra ca
»OUKCHpaH®, ,,emacTuueH", ,,TeYeH" TU3aiiH 1 Jp., KOUTO MOHSIKOTA MPEJIoiaraT ChbIIeCTBYBaHETO
Ha MUHUMAJHU pa3Mepu 3a onpeaenenn HTML enementn (Kim, 2013), (Mohorovici¢, 2013).

MacoBoro HaBnmm3aHe Ha Tabmerute W cMaprdonu (iPhone — 2007 r.; cmaptdoru C
oneparmonHa cuctema Android — 2008 1. ¥ Ap.) B €KEAHEBHETO, KAKTO U H3IMOJI3BAHUTE B TAX
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Opay3bpH Hamarat MPEOCMHUCIISTHE HA HAYMHUTE 33 Ch3[aBaHe Ha caiiToBe. MHOIO OT Ch3/1aICHHUTE
MO-paHo yed CTpaHWIM He M3MIeKAaT Ao0pe Ha MO-MAJKHUTE EKPaHH Ha HOBHTE MOOWIHH
ycTpoiictBa. YecTo cpemaHd mnpoOieMu ca: MajlKd M HEYETUMH OYKBH; HEOOXOAMMOCT OT
XOPU30HTATIHO CKPOJNMpAHe Ha CTPaHWINTE; HEBB3MOXKHOCT 3a BH3yanmmsupane Ha Flash, Java n
JpYTH OOEKTH; MHOTO MAJIK{ WJI MHOTO TOJIEMH O0EKTH (KapTHHKH, PEKIaMHH OJIOKOBE U JIp.) C
¢uxcupanu pasmepu u 1p. HoBocwk3maneHure caiitoBe TpsiOBa ma ImMOUIbpKaT MO-CEMITBIT U3AiH
ChC CTHIIOBH (a He rpaduuHu) edekTH, a ChABPKAHUETO Ja Ce BU3yalH3Hpa €IHAKBO I00pe Ha
JIECKTON ¥ Ha MOOMITHH Opay3spu.

YecTo HM3MON3BAHO PEIICHUE, KOraTo BeYe CHIICCTBYBa JECKTON BepcHs Ha cailt, e
Cb30asanemo Ha camocmoamenta moounna onekomena ¢epcus. OCHOBEH HEOCTATHK IIPU TO3H
HOAXOJ € HEOOXOMMOCTTa OT MapaliesTHa MOAAPHKKA Ha JBE yeO MPHUITOKCHUS.

Jpyr BB3MOXKEH MOAXOM € pedanu3zauus Ha caim c om3ueyus ousaiin. ToBa mpennonara
Chb3aBaHC Ha CalT, KOWTO aBTOMAaTHYHO pAa3NO3HABAa YCTPOWCTBOTO, pa3CiHTENIHATA MY
CTIOCOOHOCT U opHeHTanusATa My — neifzax (landscape) mmm moptper (portrait), U mpencTasst 1Mo
HAW-IONXOIIMA HAa4YMH CBIBbPKAHHETO My. M3rpaxpaHero Ha TOAOOHO peHICHHE Ce
OCBILECTBSIBA Upe3 M3IMOJ3BaHETO HAa MeAWHHHTE 3asiBKM (media queries) KakTo W Ha JAPYTHUTE
BB3MOXkHOCTH Ha cTaHmapta CSS3 (Nebeling & Norrie, 2013), (Baturay & Birtane, 2013).
OCHOBHM NPHHIUIY U MA0JOHU 32 Ch3J]aBaHe Ha OT3UBUMB yeO MU3aiiH ca OMUCAHU B KHUTUTE Ha
Marcotte ,,Responsive Web Design“ (Marcotte, 2011) u ,Responsive Design: Patterns &
Principles” (Marcotte, 2015). B World Wide Web Consortium ce paboTu B HacoKa Ch3JaBaHe Ha
CTaHIAPTH3UPaHU TCXHUKH, YJICCHSBAIIM HM3rPaKIAaHETO Ha CAaliTOBE C OT3MBYMB au3aifH. ToBa
BKJIIOYBA JOMBIHEHHS] KbM CTHIIOBHTE MOAylu Ha CSS3, KakTo M Ch34aBaHETO Ha HOBU MOMIYIH
(CSS Multi-column Layout Level 1), ouakBanu ogo0peHue u Obeina HHTErpamus B Opay3bpure
(W3C, 2017).

OcHOBHa 3aja4ya Ha ,,MOOMIIHATa epa‘“ € — KaKk Ch3JaJCHUTE IT0-PaHO JICCKTOIl caifToBe /a
ObpmaT mpeacTaBeHH A00pe B MOOWJIHHUTE yCTpolcTBa. M3rpakmaHeTo Ha MOOWMIHA Bepcus Ha
CBIIECTBYBAIIl CAUT HEe BHHATH € IMPHOPHUTET WM JKeJlaHWe Ha coOcTBeHMKa. [IpndnHa 3a ToBa ca
KaKTO HEOYaKBAHUTE [OMBIHUTEIHU Pa3XOOd 3a Ch3JaBaHETO W MOJAPHKKATA I, Taka M
Hepa3OupaHe Ha HEOOXOIMMOCTTa OT CHIIECTBYBAaHETO M 3a MO-I00pO KIacHpaHe Ha caiita B
THpPCAUKHUTE.

ChImecTBYBaT peauna COPTyepHH HMHCTPYMEHTH 3a aBTOMATH3WPAaHO ChH3JaBaHE Ha
MoOwWIIHA BepcHs Ha calfT. B oOmmst ciaydail Ha chbpBbpa, HA KOMTO ce HaMUpa caiita, ce KauBar
JOIBITHATEIHA MOJYJHM, KOWUTO W3BBPIIBAT KOHBEPTUPAHETO W CHXpaHSABAT TEHEpUpaHaTa
MoOMIHA Bepcusi Ha caidta. TO3M THN UPUIOKEHHS HW3BBPIIBAT ABTOMATH3UPAHOTO WM C
IoMoInTa Ha coOTyepeH ChbBETHHUK M3TpaXkIaHe Ha MOOWMIHA BEPCHS Ha JICCKTOI yed CTpaHHMIla Ha
HSKOJIKO CTBIIKU: Pa3Mo3HABaHE HA MEHIOTO; M300p Ha MOAXOISI MOOMIICH H3TIIeNl; Ch3jaBaHe Ha
MOOWJIHHU CTHJIOBE; T0OaBsHE HA LTI MHH.

B Hacrosata craTMs € HAmpaBeH Kparbk 0030p Ha CHIIECTBYBAL[M COPTYyCpHU
MHCTPYMEHTH 3a aHAIN3 U IpeoOpa3yBaHe Ha JecKTon yed crpanuim B MoOmmHH. [IpencraBena e
paborata mo wu3rpaxaaHe Ha mpwioxkeHuetro Mobiles Online, xoeTo cb3laBa JUHAMUYHO
MOOWIHM BepcuH Ha yeO crpanmiy. OIHCaHM ca apXUTEKTypaTa, OCHOBHHTE KOMITOHEHTH M
(YHKIIMOHATHOCTH Ha peajM3upaHus cOPTyepeH NMpoTOTUIl. [IpHIOKEHHETO € W3TPaJeHO Karo
IIPOKCH yCIIyra, KaTo CKpHBa OT NOTPeOMTENWTEe BCHYKH JETaiaM [0 aHaim3a |
HMILIEMEHTHPAHETO Ha MOOWJICH M3aliH Ha yKa3aHa yed CTpaHHLa.

MNPUJIOKEHUS 3A AHAJIU3 U ITPEOBPA3YBAHE HA YEB CTPAHULIA B
MOBWJIHHA

Pa3paboruniure Ha yeO calTOBe pasmojiaraT ¢ MHOXKECTBO OE3IUIATHH MHCTPYMEHTH 3a
aHaJIM3 Ha TOTOBHOCTTA Ha yeO CTpaHMWIIA 3a BH3yaiH3als B MOOMIIHM yCTpOWcTBa. ['osiMa yact
OT Te3W WHCTPYMEHTH JaBaT HACOKHM M pecypcH 3a momoOpsBanero mMm. Google mpemrara
Oe3IulaTeH MHCTPYMEHT 3a aHanu3 Ha yeO crpanuny, HapeueH Mobile-Friendly Test Tool. Toii
MpaBH TPOBEpPKa Nl NajeHa yeO CTpaHWIaTa € ¢ OT3WBYMB JHM3aiiH W MpPU HEOOXOIMMOCT
IIOCOYBA pecypcH ¢ HHpopMaLus 32 ONTUMH3UPaHeTo My. OCHOBHUTE KPHUTEPUH, KOUTO TECTBA Ca:
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n3non3BaHe Ha Flash, xonpurypupane na msrnen (Viewport), ¢ukcupana iu € MmupHHATa Ha
u3riaeqa Ha yed CTpaHHWIATa, CHhIBPKAHHETO OPa3MEpPeHo JIM € CIopel M3TJela, pasMepa Ha
mpudTa NOAXOIAI JIM €, KOHTPOJHUTE 3a yNpaBlieHHMEe M HaBUralMs DPasloJIOKEHU JIM ca I10
noaxoasaul Hauud. WompMobile e npyr MHCTpyMEHT, KOMTO aHainu3upa 4 OCHOBHU KOMIIOHEHTA!
OT3MBYMBOCT Ha Ju3aiiHa, Obp3KMHA NPHU 3apexJaHe Ha CTpaHMLATa, WU3IMOJ3BAaHE HAa YCKOPEHHU
mobOmimHu ctpanuiy (Accelerated Mobile Page), w3mon3BaHe Ha CTpaHWIIaTa 3a E€JIEKTPOHHA
TbproBusi. mobiReady tectBa 38 mokazatens, Mmapkupa cinaboctuTe B Ju3aiiHa W JaBa
nH(pOpMaIUs ¥ NPEHOPBKH 3a OTCTpAaHABAaHETO Ha Bceku mpobnem. Mobile SEO n3mbiHsABa
TECTOBE 3a TNpOBEpKa 3a OT3UBUMB [U3aifH, CKOpOCT, AOCTBIHOCT 3a (Google, aBTOMaTH4YHU
npeHaco4yBaHusg U 1p. IIpuiokeHneTo npemoctass AeTaiiaHa uHpopManus 3a rpemkure. Mobile
Friendly Check ce otnu4aBa ¢ TOBa, 4e MPEAOCTaBs MO-MOAPOOHA WH(OPMAIMS 33 TPEIIKUA B
nu3aiiHa W jperaininm 3a Tax. Ilpunoxenwero mocouBa kou ctwioBe 1 HTML enementu ca
MPOOJIEMHHU.

Hma paspaborenn pemuna codTyepHH HHCTPYMEHTH, KOHTO HANBIHO WIM YaCTHIHO
aBTOMAaTH3MpaT Ipoleca I0 Ch3JaBaHe Ha MOOWIHA Bepcus Ha jAafeH cailit. Exnu or Haif-
HMOMyJApHU ca codTyepHnTe npunoxenus Ha Duda — Responsive website builder u Mobile site
builder. [TepBOTO TIpHIIOKEHHE O3BOJISIBA HA IIOTPEOUTEITNTE Aa Ch3/1aBaT BU3yallHO yeb caifToBe
C OT3UBYMB [M3aiiH, upe3 drag-and-drop TexHoNOTHA. BTopoTo mpuioxeHne 1aBa Bb3MOXKHOCT Ha
moTpeOuTeNnTE Aa Ch3aaBaT MOOIIHA BepCcHs Ha ChIIECTBYBaml yeOcait. [lorpedbutensr TpsiOBa
na BeBege URL aapeca Ha cBOsI IECKTON CaiT, 3a a ch3Aane MoOmiHa Bepcus. HoBoch3maaeHUST
caiiT 3a MOOWJIHU yCTpoiicTBa MoXke fa 0bae mpoMensH ¢ HTML u CSS, nim upe3 nusmnona3BaHe Ha
BusyanHus drag-and-drop peaakrop. Morar na 0baT IPOMEHEHH Pa3lUYHU aCIEeKTH Ha JU3aifHa
— HaBWTAI[IOHHO MCHIO, CTHJIOBE, IIBETOBH cXxemH, mpudpToBe, 3araBHa yact (header),
ChIBpKaHUE, TaNepul, CHUMKH 1 ap. CaiitoBete, ch3aageHu upe3 Duda ca cbBMECTHMH ¢ BCHUKHI
cMmapThoHu. MoOMITHUTE CaiTOBE Ce CHHXPOHHM3HMPAT aBTOMAaTHYHO C TEXHUTE JIECKTOIN BEPCHU.
bMobilized e xOHKYPEHTHO NPHUIOKEHNE 32 aBTOMAaTUYHOTO M3rpakAaHe Ha MOOMIIHA BepcHs Ha
Beye ChIIECTBYBallla CTpaHHLA. TO M3M0J3Ba MHOXKECTBO AJITOPUTMM 332 UHTEPIPETUpaHE Ha
CTPYKTypaTa U ChAbp)KaHHETO Ha yeO crpanuna. Ciex reHepupaHe Ha MOOHWIIHA CTpaHMLA, TS
MoOXe J1a Ob/ie pegakTHpaHa PHYHO WIX MPOrpaMHO. PRUHOTO pemakTHpaHe Ha ChABPKAHHETO CE
W3BBPIIBA BU3YaHO, 4Upe3 IMpPEAOCTaBEHHTE OT INardopMara MHCTPYMEHTH (MKOHH, MEHIOTa,
MepCOHANM3AIMA HA CTHJIOBETE Ha CTpPaHWIIATa, CMSHA Ha IBETOBe M MpH(TOBE W 1p), a
nporpamMHoTO — 4pe3 pernakrupane Ha HTML, CSS u JavaScript xox. Hpyru mpuiokeHus 3a
M3rpakJane Ha MOOWIHU BepcuM Ha yed crpanunu ca Snapmobl, Mobify, goMobi n T.H.
JeraiinHo akTyajlHO TMpOy4YBaHe Ha CBIIECTBYBAIIUTE CO(TYEpHH HHCTPYMEHTH 32
ABTOMATH3HMPaH aHAIN3 M T'eHepHpaHe Ha MOOWIHH BEpCHH Ha yeO caliTOBE € IpEICTaBeHO B
(Rachovski u xoi., 2017).

OPUJIOXKEHHUE MOBILES ONLINE 3A TEHEPUPAHE HA MOBWJIHHN
BEPCHUHU HA YEB CTPAHULIN

Mobiles Online e npuiIokeHne, KOGTO UMa 3a I yJIECHH IOTPEOUTEeNNTe Ha MOOWMIHU
yCTpOICTBa, KaTO FeHeprupa MOOWIIHU BEPCUH HA yeO CTpaHULUTE, B 3aBUCUMOCT OT IapaMeTpUTe
Ha KOHKPETHOTO W3MOJI3BaHO MOOWMIHO YyCTPOHWCTBO. TO CIIy)HM KaTO TOCPETHHK MEXIY
KIIMEHTCKUS areHT (eCKToN Wiu MoOuseH yeb Opay3bp) U peaaHus ChpBBpP, Ha KOWTO ce XOCTBa
neneBata yed crpanuna (¢ur.l). [Torpeburensar 3amaBa 3asBKa 3a yeO CTpaHUIIA, KaTO M3IHCBa
aapeca 1 B Mobiles Online. 3asBkata ce mpenpeaaBa KbM IeJeBHs yeO CHPBBP, KOWTO BpbILA
opurnHamHata HTML crpanuma. Mobiles Online o6paboTBa moiydeHHNTE NaHHU W TeHEpHpa
MOOWIIHA BEPCUsA Ha CTpaHHUIlATa, KOSATO MpeaoCcTaBs Ha KiueHTa. Mobiles Online pabotu kaTo
MPOKCH CBPBBP, KOWTO ChC 3HAHNETO Ha KIIMEHTa MPOMEHS HaYMHA Ha BU3yaIN3alHs Ha JKEJIAaHOTO
OT HEro ChIbprKaHUE.

OCHOBHUTE JICHHOCTH B IIpolieca Ha paboTa Ha MPIIOKEHUETO Ca CICTHATE:

1. TlorpebGurensrt ctaptupa B Opay3bpa yed npunoxkenuero Mobiles Online.
2. Torpebutensar pBexkna URL anpec Ha yeb cTpannta B mone ,, Ispcene’ (¢ur.2).
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3. VYka3zaHUAT aJpec ce BAIMAMPA M aKO € HEBAIM/CH, Ha KIIMEHTa ce BPbIIa ChOOIIECHHUE 3a
rpeuika.
4. U3Bnuya ce ChABPKAHUETO HAa M3UCKBAHMA Pecypc. AKO ChIBPKAHUETO € HEBAIUAEH
HTML nokyMeHT, Ha KJIHEHTa ce BPbIa ChOOIICHHUE 3a IPEIKa.
5. HTML mnapcep wu3BbpmIBA aHaiu3 W 00paboTka Ha HWH(pOpMAIMATa W H3rpaxkaa
HepapXxudeH 0OCKTEH MOJIENT Ha eIeMEHTHTE Ha yeO cTpaHHIara.
6. Tenepupa ce MozeNn Ha JOKYMEHTA, OJXOISII 32 MOOMIIHO CTHIIM3UpAHE:
®  BCHYKH €IeMEHTHU Ha HepapXuuHus 00EKTeH MOJIEN Ce MoJJIaraT Ha crenuduyHa
oOpaboTka — mpeMaxBaT CE¢ CTHIOBE W CJIEMCHTH, 3aMCHIT CC CIIEMEHTH,
JI0OABST C€ HOBH ,,MOOMJIHU " €IEMEHTH U JIp.;
e TeHepHpa ce TIpeacTaBsHe Ha yeb crpanmmara B JSON dopmar, moaxoasmo 3a
BU3YaJIM3UpPaHe Ype3 pa3InuHU CTHIIOBE;
e  XWIEPBPB3KHUTE CE€ MPEHANHCBAT Taka, Y€ U3II'BJIHEHHUETO UM Jla C€ M3BBpLIBA
OTHOBO OT npuiioxkeHnueto Mobiles Online.
7. Bwpxy
CBH3AAIACHUAT  MOJEN
Ha yeO cTpaHHIaTa ce

T npuiara CTHIL,
choOpazeH c
“. s = napameTpuTe Ha
a Aanmca (LRL W:l- __..: Aanora (URL m;‘. ‘——'-""u U3BHUKBAIIIOTO A
N — i HTTRHTIPS e MOOHIIHO YCTPOFCTBO.
S ) romop (TTHL oA | ey 8. Kom
Fosa) MOBIAND CTRAHIAD el 13 DOCKTON CTPAMALA) il Opaysbpa Ha
um;:s .-.:: ihne Web Server oTpeouTeNs ce
v . 0 s BpbBIAa TeHEpUpaHaTa
i B MOOMITHA BepCusl.
Y RS 3a ampobupane
- e Ha OpeIOKeHaTa
""" TEXHOJIOTUSI e

@ur. 1. [Ipouec Ha padota Ha Mobiles Online
CB3JaJlcH MPOTOTHII,

JOCTBIICH Ha ajpec
http://mobiles.studentschool.eu.
KbpM HacTosAmMs MOMEHT ca

||||l‘|-. 1]|‘|i—L'\|1\.\'|E|T'|1:_I pages m peansnupanu OCHOBHHUTC

(GYHKIMOHATHOCTH Ha
BT APCKEE AT ICKE TIPUIOKECHUETO U CE€ TIPOBEKIAT
®ur. 2. CTapTupaHe Ha PoLEca Ha KOHBEPTHPAHE CKCHCPUMCHTH ¢ e

oJ00pSIBaHETO My.

APXUTEKTYPA HA MOBILES ONLINE

Apxurektypara (¢ur.3) Ha ce3gageHus nportotun Mobiles Online e MHorocnmoiHa u
BKITIOUBA: 0a3a JaHHH, CIOCBE 3a YIpaBleHHEe Ha 0a3ara MaHHHU, OM3HEC JOTHKA, yeO yCIyTH H
HpE3EHTalNOHEH CIIOH.

B 6azama oannu ce cpXpaHsBaT reHEpUPAHUTE MOOMIIHM CTPAHMIIM, )KyPHAJ 3a TPELIKU U
CTAaTHCTHYCCKH JTaHHH. 3a J1a ce rapaHTHpa MOo-ToJIsIMa I'EBKAaBOCT U CKaJIMPYEMOCT, M BB3MOXKHOCT
3a 3amMc Ha JaHHM 0e3 Ipe/BapuTeNnHO Ae(pHMHHMpaHa cXeMa, € MOAXOJSIIN0 M3IOJI3BAHETO Ha
HepelanuoHHN 0a3W JaHHM. ToBa TapaHTHpa CTaOMIHOCT Ha MPWJIOKEHHETO W TPH OBP30
HapacTBaHe Ha 00eMa Ha ChbXPaHSIBaHUTE JJAHHU.

Crnosit 3a ynpaenenue na 6azama oOannu ¢ 0a3upaH Ha kKoHnemmusatTa Ha ORM
texnonoruara (Object-relational mapping) 3a KOHBepTHpaHE Ha IaHHU 4Ype3 HW3MOJ3BaHE Ha
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00EKTHO-OPUCHTHPAHHU €3HIH 3a mporpamupane. Toil chabpka UHOOPMALHS 338 OCHIICCTBSIBAHE
Ha JIOCTBHIT Ha TPUIIOKEHUETO 10 0a3ara JaHHU, IpeAcTaBsHUS Ha MHopMarms ot 6a3aTta TaHHH
BBB BHUJ Ha KiacoBe U oOektu u Ap. CiosaT ch3naBa “BUpTyanHa’ oOekTHa 0a3za JaHHHU, KOSTO
MOJKe JIECHO Ja ObJie MaHUITyJIMpaHa Ype3 CPEeNICTBaTa Ha KOHKPETSH €3HK 3a Iporpamupane, 6e3
Jla € HeoOXouMa JIOMTbIHUTETHA 00paboTKa.
Crnost 3a 6Ousnec J102uKka ChAbPKA

[ Nanton ] [ Cmaprmou]
KOMIIOHEHTHUTE, KOUTO HU3BBPIIBAT

ChIIMHCKaTa paboTa 1O W3rpaxiaHe Ha /
Mob6unHata ctpaHuiia. OCHOBEH KOMIIOHEHT B * ’
Hero ¢ HTML mnapcepa, koiTo H3BBpIIBa

aHalM3 Ha OpUTMHaNHaTa yeb CTpaHMIa, MpeaeHTauMoHeH coi

Ch3aBa  HepapXWdeH  OOCKTeH  MOJed, A

OINITUMHU3HUPpa 00eKTHTE Ha ye6 CTpaHulaTa "

U3rPaXKIa MEXKIUHHA HE-CTHIIM3MPAHA BEPCHUs Chol 20 pof i
Ha ye0 ctpanunata. HTML mapcepsT OT cBOst t
CTpaHa CBIBp)KA JBa OTACTHH MOIylTa — e ——
CHUHTAaKTHYEH aHaIu3aTop U CEeMaHTHYEH
aHaNIM3aTop. T

CrnosT 3a yed ycayzu ToiaydaBa OT CIIOS Cnoit 3 ynpaenekme Ha 6a3ata AaHHN
3a Om3Hec Joruka obpaboreHaTa HHPOpMAanHs, T
npeobpasysa 51 B JSON ¢opmar u s npenasa 3a
mocienBama oopaboTka Ha MPe3eHTALMOHHUS IR

cinoit. To3m cioit nmeduHUpa UHTEpPElcH 3a
JIOCTBIT 70 yeO YCIyTHTe U CKpUBA JCTalInTe ®ur. 3. AoxurekTvna Ha Mobiles Online
Ha Ou3Hec mporeca 3a m3rpaxaane Ha JSON-
¢aiima. JlaBa B3MOXKHOCT 3a JOCTBII Ha TpeTH cTpanu A0 JSON-(aitnoBeTe, pecriekTUBHO U 3a
IpuiIarase Ha pa3paboTeHH OT APYTH JOCTaBYMLIM CTUIIOBE.

Ilpe3zenmayuonnuam cnoii € OTToBOpeH 3a m30opa W M3Mmoia3BaHeTo Ha momxoxsm CSS
CTHJI 32 M3rpaKIaHaTa MOOWITHA CTPAHHUIIA, B 3aBICHMOCT OT W3MOJI3BAHOTO MOOMIIHO yCTPOHCTBO.

CHUHTAKTUYHU AHAJIN3ATOPU HA HTML JOKYMEHTH

3a u3BnMYaHe Ha WHpOpPMANUs OT yed JOKyMEHT Moxe aa ce m3nomsBa XML/HTML
a”anu3aTop (mapcep). C TakbB pasmonara IOYTH BCEKH MpOrpaMeH e3uk. Mex Iy ABaTa CTaHAapTa
— XML uw HTML wuma 3HaunmMu pa3nukd (MOKa3aHM B Tabimia 1), KOeTo mopaxnaa
HEOoOXOIMMOCTTa OT aHajiW3 M WHAMBUAyalTHH pewleHus. BaxxHo e nma orOenexum, ue XML
JOKYMEHTHUTE 33BJDKUTEITHO TPsIOBa J1a IPUTEKaBaT BaIUAHA CTPYKTypa — HAIP. BCEKH OTBAPSIII]
Tar TpsOBa Ja UMa CHOTBETEH KOPEKTHO ITIOCTAaBEH 3aTBapslll Tar. 3a pasnuka oT Tsax, HTML
CTpaHULIUTE MOXE [la HE ca OIMCAaHU ChbBCEM KOPEKTHO. B ciyuail Ha Hexopexkten HTML
JOKYMEHT (IMIca Ha 3aTBapsIlyd TaroBe, HEMPAaBWIHO BJIOXKEHH €JIEMEHTH, IIOCTAaBeHHW Ha
HETIPaBIIIHO MSICTO TaroBe W Jp.), Opay3ppuTe ce ONMMUTBAT Aa M3TPAmAT KOPEKTHO ChABpIKAHHE,
KOETO BU3yaJu3upar, 6e3 1a yBeJoMsIBaT MOTpeOUTEINTE 3a Bh3HUKHAIUTE Tpetku. [lopaau tazu
TOJICPAHTHOCT, MHOTO OT CBH3JaJCHHTE NpeaN TOAWHHW yed CTpaHWIN He CHIBPXKAT BaJHICH
HTML. HekopektHoTo ctpykrypupane Ha HTML nokymeHT Moxe za JoBee 10 MpoOaeMu Mpu
[ApPCUPAHETO MY.

HTML XML
Crunuzanus Ha nHbopMaIus B yeb OOMeH Ha JJaHHH MEX
Ilesn Ha e3uka H bopmar y A y
TIPHIIOKESHUSI

be3 cuHTaKkTHYHA penaiys Ha nMeHaTa u | TaroBete ChabpkaT HHGOPMAITHUs

Ch3IaBaHETO Ha MIEPCOHATTHH aTPUOYTH |32 CHABPKAHUETO

W3non3BaHe Ha cTaHIAPTHH TaroBe 6e3 | M3mon3BaHe He MEPCOHATHH TaroBe

TIePCOHATH3AIHS
Tab6muna 1. OcroBHY paznuku mexxay HTML u XML

Cunrakcuc

Tarose
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[ono6Ho Ha Opaysbpure, HTML mnapcepure ,ce omnuTBaT ga TreHEpHpaT KOPEKTEH
HepapxuueH 00EKTEH MO/IEN Ha TOKYMEHT, IOPH ¥ TOH J]a HE € HAIThJIHO BAJIHICH.

ITpu ananu3z Ha XML/HTML uma nBa noaxona, peaiu3upaHd uype3 ChbOTBETHU MapcepH —
DOM (Document Object Model) m SAX (Simple API for XML). I1pu Document Object Model
(DOM) napcepute ce ch3aBa HepapxuyeH 0OEKTeH MOJeNl Ha JOKYMEHTa, KOWTO BIOCIENCTBUE
Moxe nma 6pne marumynupad (DOM Standard, 2017). Simple API for XML (SAX) e cs0utnitao
opueHtupaHa TexHosorus. [Ipu o0xokgaHe Ha JTOKYMEHTa ce TeHepupaT cChOMTHS (32 HA4alIo U
Kpail eJIeMeHTH, HAUINYHE Ha aTpuOyTH U 1p.). YKa3aHU CHOUTHS (HAIp. 32 HAYAJIOTO MIM Kpaif Ha
KOHKpPETEH €JIEMEHT, KOHKpPETeH aTpuOyT U JAp.) Morar aa ObaaT o6paboTeHH 4pe3 pealn3upaHu
ot nporpamucta ¢pyHkmonarHoctH (SAX Standard, 2014).

IIpu m3bop Ha mapcep TpsOBa a ce OTYETAT HAKOW ChIIECTBEHH pasnuuus. [Ipu DOM,
CB3JaJICHUAT 00EKTEeH MOIET MOKe MHOTOKPATHO 1a Obae o0xoxknaH u MaHumyupas. [Ipuy SAX
00XOXTAaHETO € EIHOKPAaTHO M MO0-0Bp30, HO JIOKYMEHTa TPYIHO MOXE Ja Cc¢ IPOMECHS.
Henocratek Ha DOM e 1mo-0aBHOTO Ch3aaBaHe Ha OOEKTHHMS MOJEN M roJeMus 00eM 3aeTa OT
HETo Mamer.

CUHTAKTUYEH AHAJIU3ATOP HA MOBILES ONLINE

Crangaptaure DOM napcepu cb3aaBar ,,TeKKH 00EKTHH MOJIEIH, KOUTO B HIKOM CIIydau
HajlaraT W3JHUIIHA o0paboTka Ha TaHHW. Thil KaTo B HAMMKA CIIydaid 4acT OT €JIEMEHTHTE HE €
HY)XHO Ja OBIaT aHaNIM3WpaHd W 00pabOTBaHU, cMe pa3paboTuinu oekomen DOM napcep.
OcHoBHHTE AEHHOCTH, KOUTO U3BBPILBA, Ca:

e apanu3 Ha HTML TtaroBe u cb3aBaHe Ha HepapXuueH 00CKTEH MOJEN C €IEMEHTH OT

tn DOMNode;

e m3Bimuane Ha pasmuaauTe HTML atpnbyry;

e mpemaxane Ha CSS tarose;

e npemaxBaHe Ha JavaScript TaroBe u CKpHUIITOBE.

Hsakou ot mno-Baxuure HTML enemenmu, oopabomeanu om RpuiodceHuemo ca
MpeACTaBeHH B Ta0m.2.

HTML Tar Onucanue

<header> Coabpxa usnata uHQGOpMaIMs OTHOCHO 3arjlaBHaTa 4yacT Ha CTpaHULara.
OOMKHOBEHO B Hesl ce ITOCTABAT 3arJIaBHETO M MeTa JaHHHUTE Ha CTPAaHHIATA.

<footer> Coabpxa nHGOpPMAIMITa OTHOCHO JI0JIHA YacT Ha CTPaHUIA.

<title> 3arjaBue Ha CTpaHHUIIATA.

<meta> Merta faHHH OT KaTO aBTOp, KJIIOYOBH TYMH H JP.

<span> M3non3Ba ce 3a rpynypaHe Ha €IEMEHTH Ha pell.

<div> H3znon3Ba ce 3a pa3fenuTen Ha eJIeMEeHTH.

<input> [Tosne 3a Bxox.

<form> dopwma.

<img> OnucaHue Ha CHUMKH.

<nav> HaBuraioHHo MeHIo.

<a> XunepBpb3KU.

Tab6mumna 2. OcuoBun HTML Ttarose

I'enepupanero Ha DOM o006ekTHHS MOJEN c€ HM3BBpPLIBA PEKYPCUBHO U CE€ CBCTOM OT
MHOXXECTBO HepapxmuuHo opranmsupann DOM Bw3mum or tun DOMNode. Hanpumep, npu
usBnnuane Ha Tsuoto Ha HTML nokymeHTa ce 3amo4Ba OT ThpCEHE Ha ChABPKAHHETO MEKAY
OTBApSAIIUS U 3aTBapAIus body-Tar, kKaTo To ce sBsfBa 00eKT OT 1-Bo HHBO. B chaBpkaHMeTO Ha
TAJIOTO C€ THPCAT U U3BIMYAT BCHUKH €IEMEHTH OT CIEIBAIlOTO 2-pO HUBO U T. H.

DOMNode obexTrnTe UMAT CIIEAHUTE OCHOBHU MOJIETA:

e Name — texymt HTML Tar;

e  Attributes — konekIus oT aTpuOyTH, ChABbpKaIK ce B TekymusaT HTML Ttar;

e  Inner — cbabpIKaHUETO MEXTY HAYAIHUS U KpaliHUA Tar;
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e EndSlash — npomennuBa, kosito nmokassa ganu HTML Tara 3aBbpiiBa c ,,/“.

OcHoBHU (PyHKITHH Ha Iapcepa ca:

e ParseTag — o 3agaeHo UMe Tar, BpbIla CIUCHK C BB3JIM OT ChOTBETHUS THUII,

e ParseAttribute — mo 3agageHo uMme Ha aTpUOYT, BPBIA CIUCHK C BB3IH ChIBPIKAIIH

CBOTBETHUS aTPHOYT;

e ParseNext — u3BbpuIBa 00X0XIaHe 10 CIeIBaIINs eEMEHT.

Crnen mppBOHAYaTHOTO TeHepupane Ha DOM wmozena, Toil ce mpeoOpa3yBa 0 MOed,
MOJIXOA1 38 MOOWIJIHO MIpECTaBsHE Ype3 OT3MBYMB JH3aifH. B moBedeTo cityyail ToBa € CBbpP3aHO
C MpeMaxBaHETO Ha modTH Bcuuku CSS crwmsanum u nemusat JavaScript kon. OmpeneneHu
€JIEMEHTH € HeoOXOoOuMO Ja ce 00paboTAT NONMBIHUTENHO, 32 Ja C€ ONpPEeAessIT KOPEKTHO
aTpuOyTHTE WIN ChIbPKaHNeTo UM. [Ipumepw 3a ToBa ca:

e Mera Tar <meta>. OcBeH SICHO JEKJIapUpaHUTE aTpUOyTH, KOUTO ca ONpE/ACICHU B
CTaH/apTa Ha €3UKa, BCEKH NMPOTPAMICT MOXE Ja T0OaBH JOMBIHUTEIHH TaKHUBa. 3a
Jla U3BJIE€YEeM JOMBJIHUTEIHUTE aTpUOyTH H3MOJ3BaMe CIEAHUS PEryJsipeH u3pas:
<meta .*?>|<META .*?> .

e XumepBpw3ka <a>. [IpuMmepeH perymasapeH u3pa3 3a oOpaboTkata My e <a
F(href=\""(F)\"")>(*?)\<Va\>. B To3u ciyudail, npy HaMUpaHETO Ha e€JIEMEHTa
W3BIMYAME M XAIEPBPH3KaTa, C [ell [To-JIECHATa CileBamna o00padoTKa.

CEMAHTHUYEH AHAJIU3ATOP HA MOBILES ONLINE

OcHoBeH 1mpo0jeM INpU aHaIUM3 Ha JECKTOIl CTPaHULIM € pPa3lo3HaBaHETO Ha
HaBUTAIIMOHHUTE MeHIOTAa. CBhIIECTBYBaT MHOXKECTBO PAa3JIMUHM TMOIXOAM, pEaU3HpaHd OT
MIPOTPAMHCTHTE B PA3IMYHHU HMEPHOIH OT pa3BuTHeTo Ha yed. B HTMLS meHrotara ce onmcsar B
Tar <pav>, HO IpU IO-paHO cCh3maAeHHTe yeO crpanumm TakeB HTML enemeHT He e
CHIIEeCTBYBaJ. Bepxy opurmHamHara Bepcus Ha DOM obekra (TIpeau mpeMaxBaHe Ha CTHIIOBETE)
IpujaramMe eBpUCTUYHU alTOPUTMH 32 ONpeAeisiHE Ha Pa3INyHI OpraHU3alMi Ha MEHIOTA!

e 00XOoXJaHe Ha Tar <nav>;

e  00xoxmaHe Ha Tar <div> c¢ css class ,,nav;

e  00xoxxmane Ha Tar <div> ¢ c¢ss class ,,menu‘’;

e o0OxoxmaHe Ha Tar <ul> u <ol> ¢ css class ,,menu‘ u mp.

ITo-n00Bp, CHII0 EBPUCTUYEH MOAXO]], € CBBP3aH C MPOCIEISIBAHETO Ha HIKOIKO BHTPEIIHI
XHUIEPBPH3KH U TCHEPUPAHETO HAa 0OEKTECH MOJIEN 32 ChOTBETHUTE M CTPaHHUIU. MHOXECTBOTO Ha
CBHIBPIKALINTE CE€ BbB BCHYKM MOJENU XHUIEPBPB3KU B MOBEUETO CIyyaw OIpenessi MEHIOTO Ha
caiita. 3a CHXaJleHHe, TOBAa PEUICHHE HM3WCKBAa IIOBEYE IaMeT W MpoILecopHO Bpeme. bpaemu
mpoOieMH KaTo HapacTBall Opoil 3asBKH, TOIIM 00eM ChXPaHIBAHU JaHHH U TEXKKH OIEPAIUH 10
KOHBEPTHPAHETO MOTaT Ja OBJaT pa3pemieHH ¢ M3MOJI3BAHETO Ha O0JaueH XOCTHWHT WIH JpyTra
JIEIIEHTpaIU3UpaHa CUCTEMa OT ChPBBPH.

3AK/IIOYEHHUE

AJlanTUpaHETO Ha CH3AAJNECHUTE NpEeAu ,,MOOMIHATa epa‘ CalTOBE KbM CHhBPEMEHHHUTE
M3UCKBAaHUA 32 OT3MBYMB JH3aifH € JHO OT OCHOBHHTE NPEAN3BUKATEIICTBA TIpe]] pa3paboTUHINTE
Ha yeb caiitoBe. Haif-o01mmo 3aauaTa Moke /1a ce pely 1o J1Ba HauMHa — IIBJIHO MPEHANKNCBaHe Ha
ye0 caifta ¢ men U3rpakJaHe Ha OT3MBUMB JW3aiH WM Ch3aBaHe Ha HOBAa, MOOMIIHA BepCcHs Ha
caiita. KommpomuceH BapuaHT 3a MOTpPeOMTENHWTE Ha TaKMBa CalTOBE € H3IMOJ3BAHETO Ha
TIPWIIOKEHUST — OOBHBKH, KOHUTO IO 33/1aJIeH aJipec Ha yed CTpaHHWIa aBTOMAaTH3HPAaHO TeHEepHpaT
MOOMIIHA BepcHs Ha ye0 cTpaHuIlaTa, MOAXOIIIA 32 pasrieKIaHe Ipe3 KOHKPETHOTO U3MOI3BaHO
YCTpOICTBO.

Ce3gamenuar oT Hac nporotunn  Mobiles  Online, gmoctemen Ha  azapec
http://mobile.studentschool.eu, pemaBa Ta3m 3amaua Mo CHIIECTBEHO HOB Ha4yWH. TO# ce sBsBa
MIPOKCH CHPBBP, KOWTO MOCPEAHWYM MEXAY KIHMEHTa U peaqHo 3asBeHuTe pecypcu. Kemanara
CTpaHUIIa Ce KOHBEPTHPA aBTOMAaTHYHO M HEBHIMMO 32 TIOTPEOHTEIS JO MOOMITHA BEPCHS, B KOSITO
XUIIEPBPB3KUTE Ca MPEHANKCaHU, TaKka Y€ ce 00pBILAT KbM aJipecH Mpe3 MPOKCH MPUI0KEHHETO.
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OcHoBHa uzes 3a ObJCIIO Pa3BUTHE Ha MpeJCTaBeHaTa TEXHOJIOTH € MpeoOpa3yBaHeTo U
JO TUTBIMH KBM MOOMIHHTE Opay3bpH, KOHTO Moxe aa OBbJe CTapTHpaH IO JKeIaHWe Ha
norpedurens. [1pu ToBa, Beska 3asgBKa KbM yeb ajpec aBTOMATHYHO Iiie ObJe MPEHACOYBaHA KbM
TPHIIOKEHNETOo 0e3 HyXK/1aTa OT IIbPBOHAYAIHOTO MY 3apeXkIaHe B Opay3bpa.

Baarogaproctu: Pabortata e wactmuHo ¢QuHaHCHpaHa ot mpoekt CII17-©OMU-005
»Crynenrcka mkona 3a KT uHoBauuu B OusHeca u o0yueHuero u npoektr MY17-OMU-007
/KT B moMom1 Ha Hay4YHHUTE U3CIEABAHMS 110 MaTeMaTHKa ¥ MH)OPMATHKA M MPIIIOKECHUATa UM
kbM QoHJ ,,Hayunu uscnensanus* npu [LnoBausckus yausepcurer ,,[1. Xunengapcku™.
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PEDAGOGICAL PATTERNS AND SOFTWARE TOOLS FOR
PEDAGOGICAL PATTERNS MANAGEMENT
Stanka Hadzhikoleva, Emil Hadzhikolev, Todor Rachovski, Lambri Yovkov
Plovdiv University ,,Paisii Hilendarski*

Abstract: The paper provides a literary overview of pedagogical patterns and pedagogical
pattern languages. It reviews some software applications for storage and management of
pedagogical patterns and outlines the perspectives for usage of patterns in learning management
environments.

Keywords: pedagogical patterns, pattern language, pedagogical pattern repository

YBOJ

TepMuHBT namepn (pattern) € W3IOJN3BAaH 32 IBPBH IIBT OT AaBCTPHHUCKHUS apXUTEKT
Kpuctodsp Anexcanmsp. Toif mpeanara HOBa 3a BPEMETO CH TEOPHs 3a apXUTEKTYpEH AW3aifH,
KOSITO ce 0a3upa Ha HjedTa 3a pa3dupaHe U KOHQUTYpHpaHe Ha T. HAP. apXUmMeKmypru namepru
(design patterns). Criopen Hero — ,,BCeKH MaTe€pH ONMKCBA MPOOIJIeM, KOHTO Ce MOSBSIBA OTHOBO U
OTHOBO B HaIllaTa Cpeja, a CJe TOBa OMFICBA CHIIHOCTTA HAa PEIICHHETO Ha TO3M IPOOIEM IO
TaKbB HAYWH, Y€ TO MOXKE J1a ObJIe U3MOJI3BAHO MUJIMOH ITBTH, TI0 pa3aruHu HaunHU (Alexander,
1979). B kuwmrara ,,A Pattern Language: Towns, Buildings, Construction®, Anexcanabp U KOIL
omucBaT 253 apXUTEKTYpHHU matepHa. Te AehHHUpAT MOBTAPALIM Ce NPOOJIEMH M pEIICHHUS 3a
MHOTOKpaTHaTa yrnorpeda B apxuTekTypara. B3eru 3aenHo, marepHuTe GopMupaT HOB €3HK, KOHTO
ABTOPUTE HApUYAT e3uK 3a namepnu (pattern language) (Alexander, Ishikawa, Silverstein, 1977).

Kumrara ,,The Timeless Way of Building” (Alexander, 1979) e mnanmcanma B
HETPAIMIHOHEH 32 AapXUTeKTypHH NHCaHWsA CTWI. T e mo-ckopo ¢uimocodcka KHHra C
apXUTEKTYpHU NPHMEPH U JaBa HOB CMHCHI Ha IOHSATHETO ,marepH. Haif-o0mo moxe ma ce
Kaxke, 4e IMaTepHUTE ca IIa0JIOHH, KOUTO OIMUCBAT MpPOoOJieM, W CJel TOBa MpeiaraT pelieHue Ha
mpobiema. Myente Ha AJeKCaHZBpP 3a HM3MOI3BAHE HA NATEPHH Ca HAMEPHWIM IIPHIOKECHHE B
MHO)KECTBO MPEIMETHH 00JIACTH, B PA3JIMYCH KOHTEKCT.

B cratmAra e pasrieqaHo NPMIOXKEHHETO Ha IATEpHHTE B MeJarorndeckara Hayka.
HampageH e nuTepatypeH 0030p Ha MeAaroruyecku MaTepHH, C3HIH 3a IIEIarOTHYSCKU TaTCPHU U
co(TyepHHU PUIIOKEHHUS 32 ChXPaHEHHE U YIpPaBJICHHE Ha MeAarorniecky MaTepHu.

INPOEKTH, CBBP3AHHU C PA3PABOTBAHE HA TIEJATOITMYECKH
HNATEPHU

[Ipe3 1996 r., rpyna ydenu 3amouBar paborta mo mpoekt Pedagogical Patterns Project
(PPP, 2012). OcHoBHATa LIeNT HA MPOEKTA € Aa HACHPYH UACHTU(PHULIUPAHETO U PA3IPOCTPAHEHUETO
Ha JIOOpH TNPAaKTHUKH 3a YYCHE W IperojaBaHe Ha OOCKTHH TEXHOJIOTMH OT HHAYCTPHUATA U
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aKaJeMUYHUTE cpenn. 3HaunMa e paborata Ha beprun B Tazu Hacoka. Toill yTBBbp)KIaBa CIEAHUS
(dopmar 3a onmcanue Ha marepaute — ,IIpobmem™, , Konrekcr”, ,,Orpannuenus‘, ,,Pemenue”,
SHAuckyceus/Cneacreust/Mmmnemenranus, ,,Cnenuanaun  pecypcu, ,,CBbp3aHM  mNaTepHU",
I IprIMepHH HHCTaHIMN , , JIpoTHBOMOKa3anusa " 1 ,,Pedepernmn™ (Bergin, 2000). Pesynrarure ot
pabortaTta 1o To3u mpoekT mpe3 2012 r. ca 0000IIeHN W MyOJMKyBaHH B KHHrata ,,Pedagogical
Patterns: Advice For Educators“ (Bergin u kom., 2012). B Hes ca ommcanu 122 matepHa,

rpynupand B 5 xareropun — “AxTuBHO YyueHe”, “OOpatHa Bpb3ka”, “OO0yueHue dpe3
excnepument’, “IlomyuaBane Ha pasnuunu nepcnekruBu”, “IIpenogaBaHe OT pas3IU4HU
MEPCIICKTUBH .

E-LEN e mpoekT, 4usTo el € Ja Ch3Jale Mpeka OT IIEHTpoBe 3a e-o0ydeHue, 3a
pa3paboTBaHe U pa3NpoCTpaHEHHE HA e()CKTUBHH TEXHOJOTHH M JTOOPH MPAKTHKU 33 e-00ydeHHe
(E-LEN, 2005). Yact ot paboTtara e ¢oKycrpaHa BbpXY IU3aiH Ha €IEKTPOHHO OOydYeHHe, upe3
U3I0J3BaHE Ha MaTepHU. B paMkuTe Ha mMpoekTa € H3rpajieHO XpaHWIMILE 3a MaTepHH 3a e-
obyuenne. To cpappxa KOJICKIMS MAaTepHH, IpyHHpaHd B 4 kareropun — “OOpa3oBaTenHH
peCypcH M CHCTEMH 3a YIpaBiieHHEe Ha o0ydyeHuero”, “YdeHe mpe3 ueius kuBot”, ,,ChbBMECTHO
oOydeHue”, u ,,AmantuBHo oOydeHue“. OmHCaHHETO HA MATEpPHUTE CE HM3BBPIIBA B CIEAHUS
¢dopmar: ,Mme“, ,Kareropus“, ,Pestome”, ,Ilpobmem™, ,Anammus”, ,/3BecTHH pemieHHs",
»BBIIpocH 3a mpoyuBaHe / m3ciensane™, , Konrtekct®, ,,Ycmosus®“, ,Jluckycust / cienctBus,
,3TouHnIM Ha wmHpopMmanmsa“, ,,.CBbp3aHu matepHu', ,,ABTOp‘, ,Jlata“ wu ,bmaromapHocTu®.
[IpemmosxkeH e mpolec 3a Cb3JaBaHe Ha NATEPHU, BKIIOYBAIL TPU OCHOBHHM CTHIKHA - ()
UACHTH(HUIUPAHE HA MATEPH W MPOYYBaHE Ha >KU3HEHHS My LHKBI, (b) ThpceHe Ha cIadoCTH Ha
naTepHa, u (C) uneHTuuIMpane Ha CBbP3aHH MAaTEPHU.

E3UIIN 3A TEJATOIT'MYECKHA MTATEPHHA

Wba n Musike mpejmaraT e3WIl 3a HaTtepHH, konTo Hapudar “TlatepHu 3a oOydenue”.
[IppBOHAYATHO TE ca CH3MANCHHU 3a yrmoTpeda OT CTYACHTH, HO BIOCIEICTBUE Ca aJalTHPAHH 3a
BCAKaKBH OOydaeMHu, B pa3iIHYHM OOJTACTH — WHXKCHEPHH, OW3HEC, HAyYyHH M Ap. 3Ha4MMa €
paboTara 1Mo ch3aBaHe Ha MaTepH €3MK 3a kpeaTwBHU oOydaemu (Iba, Miyake, 2016) u narepu
e3uK 3a akTuBHH oOyuaemu (Iba u komn., 2009). Beceku eaun ot aBara e3uka BKIIOUBA 1O 0K0jI0 40
nmarepHa. Te ca opraHu3upany Ha 3 CJI0s B 3aBUCHMOCT OT HHBOTO Ha abcTpakuus. Ha Hali-BuCcOKO
HHBO € OCHOBHHS MaTepH — ,ydebeH am3aiiH. Brtoporo HHMBO ce cdopmmpa OT TpHu
(¢yHIaMeHTaNHH TarepHa. Te TIOKa3BaT OCHOBHOTO IIOBEIEHHWE, KOETO KaTeropu3mpa
crnenr(pUIHUTE MATEPHU HA TPETO HUBO. Ha TPeToTo HUBO ca MaTepHHUTE, OMHMCBAIIN KOHKPETHU
IOXBAaTH 3a oOydeHme. Bcekwm maTepH e ommcaH BBB (opMmar, KOHTO Ce CHCTOM OT CIICIHHUTE
enemeHntu — “Homep Ha marepn”, “Nme Ha narepH”, “BwBeaenue”, “Umoctpanus”, “Konrtekcr”,
“ITpobnem”, “Permenue”, “JleiictBue”, “CBbp3aHu marepHu”. 3a ObpP30 ThpCEHE Ha TOIXOISII
IaTepH € yCTaHOBEHa KaTeropusauus Ha 0a3a xoHTekcT. [lepunupanu ca 5 xareropuu — ,.B
Havanoto*, “3a 3axaBane Ha 1en”’, “B gelictBue”, “3a pesynrar” u “B 3agpHena ynuna”. Beska
KaTeropusi ce CbCTOU OT 4 KOHTEKCTa, KbM KOMTO C€ KIacH(PHUUUpAT KOHKPETHUTE marepHu. Toa
MO3BOJISIBA HA TIOTPEOHTENNTE Ja THPCAT MAaTEPHH B 3aBHCUMOCT OT CHTYyalUsATa, B KOSTO ca —
Hamp. UCKAT Jia 3all0YHAT Jia y4aT Helllo HOBO, a MUIIAT CTaTHs, 1a NPUIOOUIT HOBO YMEHHUE, /1a
oA00pAT CBOE YMEHHE U T.H.

Yarbp W KOJEKTWUB Tpeaiarar Iu3aifH 3a IMeJarorudeckd MaTepHu 3a e-oOydenue. Te
ajanTUpaT KJIacHMueckara CTPYKTypa Ha TMaTepH Ha AJIeKCaHIbp, KaTo [00aBiIT HOB
nemarorndeckn cinoi. Ilo To3W HaYMH W3MECTBAT akIeHTa Ha [u3aliHa 3a e-00ydeHHe OT
M3I0I3BAEMOCTTa KbM IleJarorukara. MeTofonorusaTa 3a pa3paboTBaHe Ha MaTepHU UMa 3a el J1a
MOCTaBM Ha MpPEJCH IUIaH TEOpHsATa 3a y4eHe 4pe3 KOHCTPYKTHUBH3BM W EKCIEPUMEHTH. Ts
M3HCKBa Clie]] KaTo ObJie JeUHUPaAH eIuH po0iieM, 1a ObJIaT NOThPCEHU PEUICHHE, CTPATETHH 3a
MpernojaBaHe W alTEepHATHBHU MOJIXOIH, B CHOTBETCTBHE ¢ meaarormdecka teopus (Chatteur u
KoI1., 2008).

ITatepn e3ux KISTA ce cecrom OT 28 mnarepHa, TUNM3UpPaHU B 6 KaTeropuu —
“IludpoBusanus Ha ydeOHHUTE MaTepuanu’, ,,JIUrUTanHU y4eOHM cpemu, ,,OTBOpEeHH KIacHU
cran”, ,,MoTuBHpama KiacHa ctas’, “TexHonorus 3a o0y4aBaHe U TOKyMEHTAIWs , ,,JIUTHTATHA
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apenu Ha cryneHtute” (Knutsson, Ramberg, 2016). Tyk pokychT € BbpXY IUIAKTHUECKUTE U
IIeTarOTHIeCKUTE aCIEKTH Ha yroTpedaTa Ha TEXHOJIOTUHITE B MIPETIOIaBaHETO U YUCHETO.

B (Mor u xon., 2014) ca mnpeacraBeHH NaTepHU 3a TEXHOJOTMYHO MOJIOMOTHATO
mpenofaBane u ydene. Ommcann ca 29 martepHa, rpynupand B 4 rpymu: ,Jln3aiH, doxycupan
BbpXy oOywaemus’, ,,O0uHOCTH Ha oOydaemu‘, “CouualiHi MeIWd M B3aUMOJICHCTBHE MEXIY
o0yJaeMHTe B COIMAIHHUTE HpOCTpaHCTBA”, M ,,OleHsBaHe W oOpaTHa Bpb3ka“. Beska rpyma
BKJIIOYBA MHOXKECTBO OT MATEPHH, 3a€IHO ChC CIIyYaW, OT KOMTO Ca U3BJICYEHHU, U CIIEHApUH, B
KOUTO T€3U aTEPHU Ca MPIJIOKEHN B HOB, Pa3JINueH KOHTEKCT.

Borypu u Bendep npaBst onmuTy a ONKCBAT NeJarorniecky MaTepHH 3a OHJIAH 00yueHne
¢ momomra Ha e3uka E2ML (Botturi, Belfer, 2003). E2ML e e3ux 3a Mozeiaupane Ha
oOpasoBaTenHa cpena. Toi M3MOI3Ba TPH MHOXECTBAa OT JOKYMEHTH — ,JlepuHupane Ha men”,
Jlharpamu Ha neiHoctu’, u ,,Jluarpamu 3a o6m nperiien”. [Tomrppxka BU3yaHO MOJETHpaHe Ha
MaTepHHUTE, KOETO YJICCHSBA TAXHOTO MpOeKTHpaHe U pasdupane (Botturi, 2006). [Tenarornvecku
HaTepHH 3a 00y4YeHHe 10 MPOTrpaMHpaHe Ipe3 JOIMyCKaHe Ha IPEIIKH ca onucaHu B (Jerinic, 2012).

CO®PTYEPHU HUHCTPYMEHTHU 3A CBXPAHEHHUE U YIPABJEHUE HA
INEJATOI'NTYECKU INTATEPHU

V3BecTHH ca MHOXECTBO COMTYCpHHM IPWIOKCHUS 3a H3IOJ3BAaHE W YIpaBICHHE Ha
MIeIarOTUYECKY TTaTEPHHU.

B (Nunes u kom., 2005) e mnpeacraBeH codTyepeH HHCTPYMEHT 3a OOydYeHHE TIO
IporpamMHpaHe C MeJarorudecku maTepHu, HapedeH ProPAT. Ilporpamara e mpemHa3HadYeHa 3a
o0y4yeHHe Ha CTYOCHTH OT IBPBH Kypc. Upe3 Hes mNpemnojaBaTelnuTe MOTaT Ia BBBEXKIAT,
penakTupaT ¥ M3TPUBAT MATEPHU U 3afayd 3a ynpaxsHeHus. CTyAeHTHTE peliaBaT 3aJadd, KaTo
n30MpaT MPOrpaMeH IaTepH, 100aBAT ro B peaakTopa, J00aBsT MporpaMeH KO, KOMITHIMPAT U
TECTBAT PEUICHUETO CH C TPEABAPUTEIHO OMPEACICHN BXOAHN U U3XOAHU JaHHU. [IpunoxeHneTo
€ MMIUIEMEHTHPaHO KaTo ILTeImH 3a Eximmc. [Mommbpika Be NMEpCHEKTHBH: IMpEIogaBaTesICKa
MIEPCIeKTHBA U CTYAEHTCKA MepcnekTuBa. MimMa cucrema 3a OTKpHUBaHe Ha TPEIIKU B CTYACHTCKHUTE
nporpamu. M3non3pa 6a3upanu Ha MOJEIH TEXHUKH 33 aHAJIU3 OT U3KYCTBEHUS] MHTENEKT.

Xpannnumiero 3a narepad PCel moanbpka MaTepHHU 3a TEXHOJOTHYHO ITOANOMOTHATO
oOyuenwue, 06a3upanu Ha uiaocodusaTa 3a oOydeHHe, B IIEHTHpa Ha kKoeTo ¢ obydaemus (Derntl,
2004).

Wma 0ea ocnoenu nooxooa 3a eézparxcoane na 00pa3zoeamennu namepuu 6 cucmemu 3a
ynpagnenue Ha obyuenuemo (CYO). IIppBuAT mnoaxon mpeanonara paspaboTBaHe Ha
MOTPEOUTENCKH COPTYepHM KOMIIOHGHTH, HWMIUIEMCHTHPAIIN MEJarorndeckd IAaTepHH U
Brpaxkaanero uM B CYO. BTopusaT moaxoj mpeamnoiara AU3aiH Ha MeAarorn4ecku naTepHu upe3
KoH(puTypupaHe Ha cbiiecTByBamuTe B CYO KOMITIOHEHTH.

Beehive cnemsa nwpeus nooxod. ToBa e codTyepHa cpeaa 3a KOJAOOPATHBHU
oOpa3oBaTenHH AeiHOCTH, Oa3upaHa Ha oOpa3oBaTenHH maTepHH, BrpageHu B CYO. IMommspka
Pa3NUYHM MEAArOTHYeCKd U KOMa0OPaTUBHH MOJENH, KaTo ,,HAKOJIKO-KbM-HSAKOJIKO®, ,,HIKOJIKO-
KbM-MHOT0", ,,eIUH-KbM-MHOT0", ,enuH-KbM-equH. Cpenmata wunTerpupa xoct CYO c
Macromedia Flash Communication Server, u Ha kjaMeHTcKara cTpaHa pabotu Ha Flash Player.
WHCTPYKTOPBT MOXeE ,,B ABIDKEHHWE Na Ch3JaBa CHHXPOHHHM KOJIaOOpaTHBHU MPOCTPAHCTBA,
ONTUMH3UPAHU 32 KOHKPETEH TUIl OHJIAliH 00pa3oBaTeNHH J€HHOCTH (Hamp. IPYNOBH JUCKYCHH,
cecHH 3a MO3bUHA aTtaka, nedaru, u ap.) (Turani, Calvo, 2006).

PatMan e npuMep 3a M3MO0J3BaHE HA 6MOpUA NOOXO00 - TIPUIOKEHUETO UMILUIEMEHTHPA
menarorndecky matepHu upe3 HammgauTe B CYO dyHKunonamHoctu. IIpminoxkennero padotu
KaTo TMpOKCHM OOeKT 3a MpernojaBaTeis, IOMarailku My Ja YCTaHOBH HOAXOJSIIU
KOH(UTYpaIlMOHHN HAacTpOWKH 3a KommoHeHTHTe Ha CYO, KOMTO ca HeoOXOOuMH 3a
AMIUIEMEHTHpaHe Ha KOHKPETeH MaTepH win MHOXecTBo oT matepHu (Derntl, Calvo, 2010).
[MaTepaure ce WHCTaHIUpPAT W KOHGUTYpUpaT upe3 COGTYEepHH CHBETHHUIM W CKPHBAT
TEXHOJIOTUYHHUTE JIeTAal/IM 32 HHCTAaHIIMPAHETO Ha MaTepHa OT Mmpernojasarens. Te Morar aa Obaat
IperJyielaHu U PeJaKTHPaHU 110 BpeMe Ha Tu3aifHa, a ChIo U 10 BpeMe Ha pabora. [IprnoxenneTo
n3noi3Ba xpanunuineto Ha nmarepan PCel (Derntl, 2004).

159



Collage e pemakTop Ha TaTepHH 3a CHBMECTHO oOyueHue. IIpunokeHueTo naaBa
BB3MOKHOCT Ha TPETIOIaBaTeNNTe 1a KOHGUTYpHUpaT CBOM COOCTBEHH IE€AAarOTHUECKH MAaTePHH, B
3aBUCHMOCT OT M3HCKBAaHUSITa HAa KOHKpETHaTa oOpa3oBaTelHa cuTyauus. llaTepHure ca
CTPYKTYPHpPAHH KaTo MOTOIN OT KOIabopaTHBHA 00pa3oBaTelHy aeitHocTH. ChxpaHsaBar ce B IMS
dopmar (Hernandez u xo., 2006).

Academius e yed mnpuiIOKEHHE 3a H3rPaXKIaHE HA KOJAOOPATUBHH IEIarOrmYeCKU
HaTepHH, MPUIOKHUMHU B 00y4CHHETO Ha MHKeHepd. To e 6a3upaHo Ha TaKCOHOMUATA HA Biaym u
MOJIETMpa pa3INuHATE CTHIOBE Ha oO0ydeHne (Azevedo u ko, 2014).

Pedagogical Pattern Collector ¢ cobTyepeH HHCTPYMEHT 3a yIpaBlicHHE Ha
MeIarorn4ecky nmarepHu. Tod uMa Moy ,,.bpay3bp™ 3a mperiiexkjane Ha HATMYHUTE MATEPHH U
Moxyn ,JluzaiiHep™ 3a ch3JaBaHEe M pPENAKTHpPaHE HA MATCPHH, aHAJIHM3UPAIl PaA3IUIHH
XapaKTEepUCTUKH Ha KOHKpETHH oOpasosarennu nporecu (PPC, 2012).

Hudporo xpaHmIMIIEe 32 IMETArOTHYSCKH MATEPHH, KOMTO MOTaT Aa OBJaT H3IIOI3BaHU
KakTO OT TPEeToJaBaTe M CTYACHTH, Taka W OT CO(PTyepHH MPHIOKEHHUS, € OIHCAHO B
(Rachovski u koin., 2017). ITatepuute ca ¢ 4 cioeH MoOJel, BKIIOYBAI 0a30B, MeIarornv4ecku,
TEXHOJIOTHYEH W MeTa ClIoi. ba3oBHAT ci10il BKIFOUYBA OCHOBHUTE XapaKTEPUCTUKU, U3MOI3BAHU
00HMYaifHO 32 ONHCAHUE Ha ITeIaTOTHYCCKU ITaTePHU — UME, TPOOIIeM, aHaIN3, KOHTEKCT, CBBP3aHH
natepHd W Ap. llemaroruuecKusT ClIOH OMMCBAa HSKOM IEJarOrHYecKd AacleKTH Ha MaTepHa,
TEXHOJIOTHYHMAT OTpa3siBa creludukara Ha €JIEKTPOHHOTO OOyYeHHE M MeTa CJOs MOIIbpKa
omucaTenHa HH(pOpMamus 3a IMaTepHa, HeoOxomuma 3a epexTuBHa copTyepHa 00paboTKa
(Hadzhikoleva, Hadzhikolev, Rachovski, 2017). KonkpeTHu ciy4dan Ha ynoTpeda Ha maTepHUTE ce
OMUCBAT 4Ype3 T. Hap. ,,MHCTAHIMKA Ha mnartepHu”. VHCTaHIMWUTE NaBaT KOHKPETHH HICH 3a
peanu3upaHe Ha pa3UYHH MPEINOJABATEIICKM CTPAaTETMH M MoOraT JAa OBJaT H3IOJI3BaHU
muoroxpartHo (Hadzhikoleva u xom., 2017).

3AKJIIOYEHUE

Konmenista Ha apXUTEKT AJIGKCAHIbP 3a M3IO0JI3BAHC HA MATCPHH B apXHUTEKTypara €
HaMepuiia CBOCTO NPHIIOKCHUE H B IIeIarorHyeckaTa Hayka. B crienmanusupanara uTeparypa ca
OMUCAaHH MHOXECTBO MEJArOrMYECKH IMaTCpPHU, OOXBAILIANIMA PA3JIMYHUA ACIEKTH HA O0YYEHHETO.
Te m3nomsBat pasnmuuHu (GOpMaTH 3a ONMHCAHHWE HA MATEpPHUTE M YECTO Ca KaTCTOPU3UPAHU H
KIacuUIMpaHd 1O HAYWH, YJIECHSBAl] TSAXHOTO ThpPCceHe M u3Moi3BaHe. [laTepHure ca
M3KITIOYUTEIIHO ITOJIE3HM 3a MeJaro3uTe — 3a OTKpHUBaHE HAa HOBHM HJICHM 3a IIPEIOAaBaHe, 3a
CriofieNisiHe Ha y4eOeH OMUT U JOOpH NPAKTUKH, 33 00yYCHHE Ha MIIAIH CHCIHAIUCTU U JIP.

CodryepHuTE IPUITOKEHHUS, U3IIOJI3BAIIY IIeIarOTHIECKH MTaTePHH, YIeCHIBaT padoTaTa Ha
neqaro3uTe, CBBbpP3aHA C MOJCIMPAHETO M YIPABICHHETO Ha 00pa3oBaTeNHUs mporec. Te
ABTOMATH3MpaT dYacT OT JCHHOCTUTE Ha NperoJaBaTelsl, CIeCTIBaT BPEMEBH DECypCH, M
OIaronpUsTCTBAT MOBUILIABAHE HA KAYECTBOTO Ha O0YYCHHUETO.

Baarogaproctu: Paborara e wactmuHo ¢uHaHcHpana or mpoekt CII17-O@MMU-005 n
npoext MY 17-OMU-007 koM Ponp ,,Hayunu nzcneasanus* npu [InoBausckust yausepcurer ,,[1.
XuneHmapcku®.
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CODPTYEPHA PAMKA 3A MOJAEJIMPAHE U YITPABJIEHUE HA
HEJIMHEWHU CTPYKTYPH U TPOLIECH
Evmua Xagxukonaen, Crtanka Xagkukojaepa, Hexeauo AHI0HOB
IInoBauBckn ynusepcurer ,I1. Xunenpapexkn*

SOFTWARE FRAMEWORK FOR MODELING AND MANAGEMENT
OF NON-LINEAR STRUCTURES AND PROCESSES
Emil Hadzhikolev, Stanka Hadzhikoleva, Nedelcho Andonov
Plovdiv University ,,Paisii Hilendarski*

Abstract: The paper presents a conceptual model of a software framework for modeling
and management of non-linear structures and processes. It provides a high level of abstraction by
maintaining a meta level for modeling objects, structures and processes from different subject
areas. This allows its use in different contexts, provides flexibility and easy integration of new
functionalities.

Keywords: software framework, modeling of non-linear structures, modeling of
hierarchical objects

YBOJ

HUKT Bce mO-TpYOHO YIOBIETBOPSABAT OBP30 MPOMEHAININTE CE€ HM3HCKBAHUS Ha
norpedburenure. 3a Aa ObJe ycHelieH eauH Ou3Hec, TOW TpsOBa BHUMATENHO Ja CJICId |
aHaM3Mpa HYXIUTE Ha MOTPEOUTENNTE, Aa IPOSKTUPA U UMIUIEMEHTHPAa HOBU OWM3HEC MPOIECH,
Jia pa3paboTBa MHOBATUBHHU IPOAYKTU M YCIYTH, U BCHYKO TOBA Jia ObJe YIPaBIsIBaHO e(EKTUBHO
gpe3 copTyepHU HHCTPYMEHTH. TOBa MOCTaBS BUCOKH M3UCKBaHUS 32 COPTyepHA OCHTYPEHOCT H
HaIMYKEe Ha BUCOKOKBaTH(UIMPaHH KOMIIOTHPHU CIICIAAIUCTH 32 MOIPHKKA Ha OU3Heca.

IIpe3 mocnemHWTe TOAWHU CMe pa3pabOTINIM MHOXECTBO CO(MTYCpPHH IPIIOKEHHUS,
W3I0JI3BaHH B Pa3NIMYHM MpPEIMETHH 00nacTu. YacT OT TAX MOJEIHPAT U YIpaBIsABAT OOCKTH U
TIPOLIECH ¢ HepapxudHa (HeJIWHEeHHa) CTPYKTypa 10 CXOJeH HauuH. Tunuuen npumep 3a moea e
KOMITAC — codTyepHO NpHUIOXKEHHE 3a yMpaBlieHHE Ha MpOIEAYpH 3a (caMo)OolleHsIBaHE U
akpenutaius BB BHcieto obpazoBanue (Hadzhikoleva, Hadzhikolev, 2016). OnensBanero Ha
oOpa3oBaTesHM OOCKTHM M CyOEKTH ce HM3BBpIIBa 4pe3 J00pe JAepUHHpaHM METOAUKH. Te ce
mozaemupaT B KOMITAC upe3s fiepapXudHu CTpYKTypH (IBpPBETa), KOUTO C€ CHCTOAT OT HIKOJIKO
BUJIA OLICHPYHHU €JICMEHTH — 00JIaCTH 3a OLCHSABAHE, KPUTEPUH, XapPAKTCPUCTUKU HA KPUTCPUUTE U
WHIUKATOpH. BCekum BHI OIEHBYEH €JIEeMEHT WMa KOHKPETHH XapaKTEePUCTHKA U
(YHKIIMOHAHOCTH, KOWUTO Ca JOCTBIIHA B pas3lM4YeH H3IJe], B 3aBHCUMOCT OT aKTHBHUSI
notpebuTeNn, craTyca Ha mpoueaypara (B IOATOTOBKA, B TMpOIEC HAa W3NBIHEHHE, WU
apXMBHUpaHa), eTall Ha H3IBJIHCHHE Ha Mpoleaypara (KOHQHUTypUpaHE, CaMOOLCHSBAHE, WIIH
oueHsBane) u ap. Camure mpolecH ce YIpaBisiBAT 4pe3 MPOMsSHATa Ha XapaKTEPUCTUKUTE Ha
BB3JIUTE, KOSITO MOXKE J1a C€ U3BBPIIBA PHYHO — OT MMOTPEOUTE, I ABTOMAaTHIHO — OT cOpTyepHa
¢(yHKIMS HAa TpWIOKeHWeTo. Jpyro mpuiokKeHWe, W3MON3BAIO MOJA00HA TEXHOJIOTHS, €
Bupmyanen yenmup 3a ynpaenenue na npoexmu (Hadzhikolev, Totkov, Hadzhikoleva, 2013).
To cp3maBa iepapxudeH MOAEN Ha MPOEKT, KaTO BCEKH BB3e]I HA JBPBOTO TPEACTABISABA
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KOHKpETHa rpyna oT ACWHOCTH Wi oThenHa neiiHoct. KoHdurypupanero Ha MpOEKT M3HMCKBa
neduHEpaHe Ha BPEMEBH €Talld, IOTPEONUTENH, pabOTEH Ipe3 OTACTHUTE €Tall! i PhKOBOIUTEIN
Ha aeiiHocTuTe. OCHOBHUTE (PYHKIIMOHAHOCTH Ca BBBEXKIAHE HA MH(POpPMAIMSI U JOKa3aTeICTBa
3a MPUKITIOYHMIIN JeHHOCTH, TIPOCIIeITBaHe Ha paboTaTa MO W3MBIHCHNE Ha MPOEKTa, TeHepHpaHe
HA PA3IMYHM BHI0BE CIIPABKH M OLlEHABAHE HA JEHHOCTH. MepapXudHu MOJIeNTH ca 3MONI3BAHH H B
npunojcenue 3a KoOJAeKMUGHO Cb3dasane u axkmyanusupane na ooxymenmu (Hadzhikolev,
2013). To e ekcriepuMeHTUPaHO B IIOBAMBCKHA YHUBEPCUTET 32 U3MEHEHHs M JONBJIHEHHS Ha
YHUBEPCUTETCKH INpaBIIHHIM. [IpumoxeHHeTo M3HMCKBA Ja Ce CH3Jale IBPBOBUICH MOZIET HA
JOKYMEHT, IIPH KOETO Pa3iIM4YHHUTE THUIIOBE BB3JIM HA JBPBOTO OIMCBAT CTPYKTYPHHMTE 4acTH Ha
JOKyMeHTa (Hamp. IJlaBa, pasfen, WIeH, ajlMHes W [1p.). 32 BCEKW CTPYKTYpPEeH eJIeMEHT Ha
JOKYMEHTa, MOTPEOHUTENNTE MOTaT 1a BEBEKAT HOBH TEKCTOBE M IPEUIOKEHHS 33 U3MEHEHHS U
Jla TH apryMEHTHpAT (HaIp. 9pe3 IIOCOYBaHE Ha HOPMATHBEH aKT, JOOPH MPAKTHKU H JIp.).

VlepapXxudHu CTPYKTYpH M TIPOLIECH MOTAT Ja O'BJIaT M3MOJI3BAHM B PA3IMUEH KOHTEKCT — 32
MOJeTIMpaHe Ha OPTaHW3AI[MOHHH CTPYKTYPH, TEPUTOPHAIHH U aJMUHHCTPATUBHH JCJICHHS,
00pa3oBaTeNHy pecypcu U AeHHOCTH, OHTOJIOTUH, TAKCOHOMHH, KaTErOpH3aluy U Kilacu(uKaiuy,
OnonoruuHu cucteMy, ¢ainosu cuctemu u MH. ap. (Wikipedia, 2017)

B HacrosmoTo wu3cienBaHe € mpeicTaBeHa co(TyepHa paMKa 3a MOJAENUpAaHE U
yIpaBIeHHE Ha pPa3sHOPONHH HepapXWdHM CTPYKTypH u mpomecu. KvM paspaboTBaHara
TEXHOJIOTHATA Ca IOCTaBCHHU CIICAHUTE H3NCKBAHU:

®  WUPOKA NPUNOIHCUMOCH, TAPAHTHPAHA Upe3 U3IOJN3BaHE HA META-MOJENIH U MOJENH 32
HOTbprKaHe Ha BUCOKO HUBO Ha abCTpaKmus;

®  pazwupaemocm, OCUTYpEHa 4pe3 H3MON3BaHe Ha JoOpe neduHMpanm mHTEpdeiicH 3a
JIecHO 100aBsHE Ha HOBY (DYHKITHOHATHOCTH;

® JlecHa 3a u3non3zeamne — paMKaTa TpsAOBa Jda Moxe na ObJe HM3MOJI3BaHA B Pa3IMIHU
HpeIMETHH 00J1aCTH, OCHOBHO ¢ KOH(HUI'YpHpaHE 1 HACTPOUKH HAa MOJEIIH.

CODPTYEPHU PAMKHU. MOJAEJIUPAHE U META-MO/JEJINPAHE.

busnecsT M3nomsBa rossiMo pasHooOpasue or MKT — or cucremu 3a ympasieHHe Ha
CBIBPXKAHUETO 10 codryep, mraThopmu u mHpacTpyKkTypa kato yciayra (Hogan, Sokol, 2013).
bescriopHo, eqHa oT oOmacTuTe ¢ TOMIMO HPHIIOXKEHHE ca copTyepHUTE paMKku. Cogpmyepna
pamka (framework) e yHHMBepcamHa, MHOTOKpaTHO ymoTpebsema codTyepHa maTdopma,
M3I0JI3BaHa 3a pa3paboTBaHe Ha IPHIIOKEHHs, MPOAYKTH U copryepHn pemenus. CodryepHara
paMKa € 4YacTMYHO peaju3upaHa coTyepHa CHCTEMa, KOATO € IpeAHa3HadeHa naa Obae
HMHCTaHIIMHpaHa (KOHQHUTYpHUpaHa U CTapTHpaHa). Ts ompenerst apXuTeKTypaTa Ha ChBKYITHOCT OT
(mom)cucTeMu U MPEAOCTaBsl OCHOBHUTE TPAAUBHU €IEMEHTH 32 CH3aBAHETO MM, KAaTO OIPEHCIs
U MecTata, KOWTO TpsiOBa 1a OBHAT amanTHpaHW (MMIUIEMEHTHPAaHHW) CBC CHenuduyHa
¢ynkmuonansoct (Fayad, Schmidt & Johnson, 1999), (Rogers, 1997). CodryepHure pamxu
OOMKHOBEHO Ca TpeIHAa3HAUYeHHW 3a YNoTpeda B KOHKPETHH TPOOJIEMHH oOJacTH — 3a
KOPIIOPaTHBHU apXUTEKTypH, (PMHAHCOBU NPEANPUATHS, €KCIepTHH cucteMu (Hamp. Enterprise
Architecture framework, Financial modeling applications, Decision support systems, Application
framework, Ajax/JavaScript framework) u ap.

Mema-modenupanemo € Tporec, IpH KOHTO ce omucBaT (GopMaaHO OOEKTH, IPOIECH,
JaHHU WM Jp., ¢ LeJ Ch3[aBaHe Ha o0Ila KOHIENTyaJlHa paMKa 3a pelleHHe Ha NpoOieMH B
TIPeABAPUTEITHO CTeU(UIMpaHa IpeIMeTHa 00JIacT.

Enun mema-moden na npoyec nasa o010 OIECaHUE HA MHOXXECTBO MOO€1U HA RPOUeECH.
Konkpemnume npoyecu ca uncmanyuu na mooenu Ha npoyecu, a MOAEINTE HA IIPOIECUTE OT
CBOSI CTPaHa Ca MHCTAHLMM Ha METa-Mojella. AHAIOTHYHO, MEMa-muooeavm Ha CMpPYKnypa ce
sSBABa KaTo IA0JIOH, IO KOHTO MOraT Ja C€ OMHCBAaT MHOXXECTBO DPAa3lIMYHH MOOenu Ha
cmpykmypu. KOHKPETHUTE CIPYKMYpU ca WHCIMARYUU HA MOOeume 1 CIa3BaT 33/laJICHUTE OT
TSIX MBUCKBAHUSL.

Mema-modenupane B obnactra Ha CO(PTYEpPHOTO MHXKEHEPCTBO U CHCTEMHOTO
WHKCHEPCTBO € aHANM3BT, H3TPAXIAHETO M PA3BUTHETO HA PaMKH, IIPAaBHIA, OTPaHUYCHUS,
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MOJETM W TEOPHH, KOUTO ca TPHIOKHMH U TIOJNIC3HH 3a MOJECIUpPAHE Ha MPEIABAPUTEIHO
ompeneneH ximac npodiemu (Wikipedia, 2017). ToBa BKIOUBa H3rpakAaHe HAa KOJEKIUS OT
IOHATHS (HElla, TepPMHUHH, MPUMHUTHBHM) B PaMKUTE HAa OmpeleieH JoMelH. ExamH momen e
abCTpakiusi Ha SIBICHUSTA B PEAIHHS CBAT, €IMH METa-MOJENI € Ome eaHa aOCTpakius,
noJYepTaBalia CBOMCTBA Ha camusi Monen. EMuH Mozen ce oTHacs KbM HErOBUSI METa-MOJEI 110
HAayMHA, MO0 KOWTO €IHAa KOMITIOThPHA IMPOrpamMa Ce OTHACAd KbM TpaMaTHKara Ha €3dKa 3a
nporpamMupase, Ha KOITo ¢ HamucaHa.

MOJAEJ HA CO®TYEPHA PAMKA 3A MOJAEJIMPAHE U YIIPABJIEHUE HA
HEJIMHENHU CTPYKTYPH U ITPOLIECH

Hacrosiiata codpryepHa paMka uMa 3a Lied HOJAbp)KaHe Ha BUCOKO HHBO Ha aOCTpaKIys,
KOETO Ja TO3BOJIM JICCHATa M pasIUpsieMOCT M yHoTpeda B pa3iHueH KOHTEKCT. OcHoenume
komnonenmu ca: Meta Modeller, Meta Models Repository, Modeller, Models Repository,
Configurator u Engine (¢uwur. 1). ) .

Meta Modeller e codTyepeH KOMIIOHEHT, ( ) ¥ pe——
4pe3 KOWTO ce Ch3IaBaT METa-Mojeu (MOJENU Ha | el | Riepasitory
MOJIETH) 3a Pa3AMYHH HpeaMeTHH obmactu. Upes | — .
rpaQ4Hd HMHCTPYMEHTH Ha cpelnara, 3a BCSKa | . .
npeMeTHa 00JlacT ce MOJENUpaT eNeMEHTHTE U | Moteber i"_—, F:::;EW
BPB3KUTE MEXIY TAX. BpB3KHTE ONpenessT ) r
BB3MOXKHHUTE KOH(UIypamuu Ha CIEMEHTHTE B [

KOHKPETHH MOJEIM Ha MO-HUCKO paBHUIIE. MeTa- | R -;_‘ S [
MonenuTe ce cbxpaHsBaT B Meta Models ) . natnce
Repository. Beexn mera-Mozen cu uma Qusnuecku "
xapakTepuctuku u  mosefeHue  (behaviour). f )

Dusuueckume XapaKmepucmuku BKIIOYBAT HME | Engne |—* Exscuton

Ha BB3EN, THIl Bb3EN, MKOHA Ha Bb3CNA M JPYrH | g i

KOHKPETHH XapakTepucTHKH. Ilosedenuemo Ha

MeTa-MOJIeJ Ce OMUCBAa C TOTOBH GYHKUMOHATHHU  Pyo. ] Q6w MOOEH Ha MEXHON0ULING
KOMITOHEHTH, KOHWTO CBIOIO CE CBXpaHABAT B

XPaHWIUILETO.

B ™Monynsr Modeller ce nsrpaxxmar Momenw, 0asupaHM Ha KOHKPETHH MeTa-MOJEINH,
n3bpanu oT Meta Models Repository. Bp3mM0okHO € KOHPUTYpUpPaHETO Ha MHOXKECTBO Pa3iIUIHU
MOJIENU BbPXY erH MeTa-Mozen. Ch3naaeHnure Mojenu ce coxpansaBaTt B Models Repository.

Configurator ce U3N0I3Ba OT NOTPEOUTENUTE 32 Ch3AaBaHE Ha KOHKPETHAa WHCTAHIMS Ha
HepapXudHa CTPYKTypa WM mporec. [Ipn KoHGHUTypupaHeTo ce 3a1aBaT CTOWHOCTH HA OCHOBHHU
3a Mojena IMapaMeTpH, KakTO W MOTPEOMTENH, KOMTO MOraT jAa paboTAT C HHCTaHIUATA.
WHcTanmmuTe ce ChXpaHsIBaT B ChOTBETHO XpaHwwiie (Instance Repository) n ce U3IBIHABAT OT
Engine. MHOTo pa3inyHi KOHKPETHH MHCTAHIMH MOXE 1a OBbJAT Ch3AaACHH OT COUH U CHIIH
MOJeNl ¥ CTapTHpaHu egHoBpeMeHHO. KommoneHTsT Engine ympaBisBa HW3ITBIHCHHETO HA
JCWHOCTUTE, XapaKTEPHH 3 BH3JIUTE Ha HHCTAHIIUHUTE.

APXUTEKTYPHU KOHOUT YPALIUU U ITPABA

OT/eHUTe KOMITIOHEHTH Ha TexHojorusta — Meta Modeller, Modeller, Configurator u
Engine — ce wm3rpakmaT KaTo CaMOCTOSTENHM MHOTOTOTPEOUTENICKH NPIJIOXKEHHA. ToBa
MI03BOJISIBA CH3IABAHETO Ha PA3IMYHU apxumekmyphu konguzypayuu (Tanenbaum, Steen, 2016)
3a HYXXIWTE Ha Pa3InYHN OpTraHMu3alliy, HaIp.:

o Ilenmpanusupano ynpagnenue Ha Mema-modeau — CHIIECTBYBA CaMO €IHO
HEHTPATU3NPAHO XPAHWINIIE 32 METa-MOAETH W MHOXECTBO CAMOCHIOAMENHU
JIOKAJTHH APYTU CUCTEMH — 32 yIIPaBJICHUE Ha MOJICIH U HHCTaHIIIH.

o Jlokanno ynpagnenue Ha Mema-modenu — XPAHWIHUIIETO 3a METAa-MOJCIH ce
yIpaBisiBa OT €HA OpTaHM3aIHs, a MHOKECTBO Pa3NIMYHH C6bP3aHuU OPTaHWU3AINU
Ch3aBaT COOCTBEHU MOJICITH U MHCTAHIIUH.
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o Jloxkanno ynpagienue Ha Mema-mooeau u Mooeau — eiHa OpraHu3aiys npeocTaBs
Mozenu. CBbp3aHUTE OpraHU3alMy MoraT Ja Cb3/1aBaT MHCTaHIMM CaMO BBPXY
(UKCHpPaHUTE MOJIEIH.

e Jleyenmpanuszupana apxumeKkmypa — MHOKECTBO PA3IMYHHU OpTraHU3AINH CIIOIEIAT
METa-MOJENH U MOJEIH, U Ap.

focmwvnem 0o omodennu mema-modenu u modenu Moxe na Obe OTpaHHYEH OT
CB3JIaTEIUTE UM, YPE3 33/1aBAHETO Ha IIPaBa!

e public — o6moOO0CTHIIHY;

e private — JIOCTBIIHM CaMO 3a COOCTBCHMKa W TIOCOYCHH OT Hero (Tpymn)
MOTpeOUTENH;

e  protected — BUIUMU OT BCUYKH, HO JOCTHITHH CaMO 32 COOCTBEHHKA U TIOCOYECHU OT
Hero (TpyIu) MOTpeOUTENH.

BuamMoctTa 3aBUCH CBIIO Taka W OT m30paHaTa apXWUTEKTypa. JIOKanHWUTE apXHUTEKTYpH
OrpaHMyaBaT JOCTBIIA CAMO JI0 CBBP3aHUTE C TAX OpPraHU3ally, J0KATO NPU LEHTpaIU3UpaHaTa u
JeTIEHTpAIN3UpaHaTa — MOTPEOUTENNTEe UMAT JJOCTHIT IO METa-MOJICITUTE W MOJICIIUTE B PA3INIHA
CIIOJIETICHH XPaHWINLIA.

OrpaHn4uTeTHUTE peXUMH (private u protected) Ha MOZETHTE 1 META-MOJIEITUTE HE BIUSIST
BBPXY BUAUMOCTTA HAa MHCTAHLUUTE. 3 JOCTBII HA MOTPEOUTENH 10 MHCTAHIIMUTE U CBBP3aHUTE C
TAX JEHHOCTH ce M3MONI3BAT ABa monxona: (1) BCHYKM MOTpeOWTENN MMaT JOCTBII OO BCHYKH
neiHoctd, Wik (2) w30paHu (TpymH) MOTPEeOWTENM HMAT OOCTBII 0 ONpeAeieHu (TpyrH)
IEWHOCTH.

3AK/IIOYEHUE

Uznon3Banero Ha CcOoQTyepHHM paMKH YCKOpsiBa IMpolleca Ha UMIDIEMEHTHpaHe Ha
coTyepHH PUIIOKEHHsI. B cTaTusaTa € mpencTaBeH KOHIENTyalleH MOJIeN Ha copTyepHa paMKa 3a
MOJIeTIUpaHe U YIIpaBJIeHUE Ha HETMHEWHU CTPYKTYpH U IpoliecH. Ts mpenocTaBsi BUCOKO HUBO Ha
a0cTpaknus, KaTo MOAIbPKA METa HUBO 332 MOJICIUpPAHE Ha OOEKTH, CTPYKTYPH M HPOLECH OT
pasnuyHM IpenaMeTHU obnactu. ToBa mo3BoisiBa ynoTpedaTa i B pa3inueH KOHTEKCT, OCUTYPsIBa
I'bBKaBOCT U JICCHO HHTETPUPaHE Ha HOBU (DYHKIIMOHATHOCTH.

Baarogaproctu: Pabortarta e wactmuHO ¢(uHaHCHpaHa oT mpoekTr CII17-OMU-005 u
MVY17-OMU-007 xpm Douxa ,Hayunu wuscnensanus npu IlnoBnuBckust yHusepcuter Il
Xunenaapcku‘.
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N3CJEJABAHE HA TPAEKTOPUUTE HA BKJIIOUBAHE 1
W3KJIIOYBAHE HA MOSFET TP YITIPABJIEHME C AKTUBEH U C
KOHBEHIIMOHAJIEH IPAVIBEP

CgerociaB UBanoBl, fluka UBanoBa2, UBan Tanen3
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INVESTIGATION OF TRAJECTORIES OF SWITCHING ON AND OFF
OF MOSFET DRIVING AN ACTIVE AND CONVENTIONAL DRIVER
Svetoslav Ivanovl, Yanka Ivanova2, Ivan Tanev3
Faculty of Electronics and Automation, Technical University-Sofia,
branch Plovdiv, Bulgaria

Abstract

The article describes the experimental studies of the trajectories of switching on and off
the MOSFET, driving DC motor. Research has been done with two different driver circuits to
control the powerful transistor. One driver is conventional, and the other driver has feedback on a
derivative of the current in the power circuit. A comparative analysis of the power and energy
losses was made during the transition processes.

Keywords: Active driver circuit, trajectories of switching on and off, impulse control of
active-inductive load with anti-EMF.

1. Introduction

Using of active driver circuits to control powerful MOSFET transistors reduces turn-on
and off times, but as a consequence also the active energy losses in the key converters (Boora,
2009). By incorporating feedback on the derivative of the the drain current di / dt in the control
drivers, hard-switching reduces the electromagnetic interference (EMI) and the maximum value of
the drain voltage when the transistor is switched off. This eliminates the need to include additional
protective RC groups in the drain circuit (Idir, 2006). The basic circuit for realization of a current
source feedback on the derivative of the current driver is shown in figure 1.
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The magnitude of the current in the source circuit is measured and is fed as a feedback
signal at the input of the driver, this can affect the rate of change of the current (Neacsu, 2001).
Causes of noise generated by electromagnetic interference in solid switching of key elements are
the inductances of dissipation, which are most often included sequentially on the main element in
the circuit and the parasitic capacities included in the parallel of the magnetic elements, also the
output capacitance of the powerful transistor. Practical switching current, voltage, and power
waveforms and switching trajectory with active and high inductive load are presented in figure 2.
(Rashid, 2007). On the abscissa axis there is a drain-source voltage, and on the ordinate the drain

current.
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The purpose of the studies made in this report is to determine the amplitude values of the
current on and off of the power transistor, as well as the loss of active power and energy during the
transient processes of active-inductive load control. To study the trajectory of the change of the
drain current in function of the drain-source voltage ups in the driving of a DC motor, with a
conventional and active driver.

2. The experimental circuits for testing

Experimental researches were put through two experimental schemes, respectively for
driving with a conventional and an active driver (Benhaddadi, 2009). Figure 3 shows a DC driving
circuit with a conventional driver TC4421. For load, an executive DC motor with permanent
magnets in the stator model PIC 8-6/2.5 is used. Experimental studies were performed at a supply
voltage value Usypply= 30V, with frequency of control pulses 250Hz and duty cycle D = 50%.

The impulse control circuit of a DC motor with an active driver circuit is shown in fig.4.
The negative current feedback is obtained from the resistor Rs included in series in the supply
circuit and anchor motor winding.
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By using a negative current feedback, the driver circuit works as a closed control system
(Park, 2003). The transfer function of the base component is represented with G = 1. The negative
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feedback circuit representing the driving influence of the driver has a characteristic transfer
coefficient K. The transfer coefficient of the driver circuit is described by the equation:

G

= (1)
1+K.M
dt

where: I, is the change of current through the anchor while driving without a current feedback.
As a result of the action of the circuit the current through the anchor coil and the drain of
the transistor /p(?) is of a form other than exponential and is determined by the equation:

1) G.1,(1)

— (2)
1+ K. dr, (1)

dt
3. Results of the research
Experimental researches were performed with a digital oscilloscope under laboratory
conditions: first the research of the transient processes of switched off transistor is presented,
followed by the transition processes when the transistor is switched on. The trajectories of drain
current ip and drain-source ups when the transistor is switching off with two drivers are shown in
figures 5 and 6.
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When driving with the active driver with di / dt feedback, when the voltage is changing
from 23V to the maximum value 30V, (fig.5), there is a rapid decrease in the value of the drain
current ip, which reduces the active power losses in the drain of the transistor. The rate of change
of the drain current dip/dt is equal to:

di_240mA _ggmd 3)
dt 28ns ns

When the voltage of the drain of transistor reaches the value of 30V, when the driving is
with a conventional driver (fig.6) the drain current ip is 1/3 of its maximum value. The drain
current ip reaches zero value at voltage ups=32V. The drain current remains unchanged
until the drain voltage reaches 25V. The rate of change of the drain current dip/dt is:

di _ 2,64 ,,,mA 4)
dt  12ns ns

Trajectories of the drain current ip and the voltage drain-source ups, when the transistor is
switched on, are shown in figures 7 and 8.
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Driving with the active driver with di/dt feedback (fig.7), when the transistor switches on,
the voltage drain-source ups is changing from 30V to 12,8V (dx=17,2V), for time equal to 340ns.
For this time interval the drain current ip reaches maximum value of 220m4 (du=22,00mV).

With conventional TC4421 driver control, unlike current and voltage trajectories when
the transistor is switching off, here when switching on, the waveform is represented from right to
left (fig.8). There is a graph of the transition process in which the drain voltage changes from 30V
to 12.8V for time equal to 360ns. The amplitude of the current is 1,14A. Compared to active driver
control, the maximum current value, when the load is switched on, is approximately 16 times
greater.

4. Conclusion

A comparative analysis of the MOSFET trajectories is performed when driving with a
conventional and an active driver. The proposed and tested driving circuit is suitable for
controlling power circuits with active-inductive load. The practical application of this driver
scheme will improve the electromagnetic compatibility between power schemes and their control
systems. When driving with the active driver with a di/dt feedback at the same time the current
reaches a zero value, and the voltage reaches maximum value equal to the value of the supply
voltage. With the active driver, the transition process has a higher attenuation than conventional
driver control. This means that the time of the transition process at switch-on will be less, and
hence the energy loss.
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3AXPAHBAHE HA PECYPCHO-YYBCTBHUTEJIHA
CMAPT YCTPOMCTBA YPE3 EHEPTUMHO YIIPABJIEHUE
N CbBUPAHE HA EHEPI'UA
Aunucnas I. Kapreaos, Heasuko T. Karpanaxues
YXT - Ilnosaus buarapus

POWERING OF RESOURCE-CONSTRAINED DEVICES
WITH ENERGY COLLECTION AND ENERGY HARVESTING
Ianislav G. Kartelov, Nedyalko T. Katrandzhiev
UFT - Plovdiv Bulgaria

Abstract

Development of microelectronics has achieved significant advance in the past years.
Current devices are much smaller in size, modules are noise insensitive and stable, together with
low and ultra-low power demands. However, with the same or even greater magnitude is increased
the number of such devices, being active and operational, exceeding the human population, there
is a need to aware power needs of resource-constrained devices and power then through means
other than disposable batteries. Harvesting ambient energy from the vicinity of the device is one
solution. If parts of the installed devices could be self-sufficient, powered through ambient energy,
through which the development of new services, data collection, data transfer and data
interpretation can be realized.
Key words: internet of things, smart devices, energy harvesting, ambient energy, zero-energy, low
power, ultra-low power, energy consumption profile, low power MCU, sleep mode, deep sleep,
heartbeat.

Boueenenne
B nocnenHuTe rofuHu € JOCTUTHAT Opoit OT HaJ MUIIMAP]] CMapT CEH30PHU YCTPOICTBA, KOUTO
HENPeKbCHATO AETEKTUPAT U IpeAaBat faHHU KbM MHTepHeT. Te hopMupaT gacT OT AApOTO HA
MPEKOBO CBBP3aHU CMapT 0OEKTH. Y CIIENIHOTO pa3BUTHE B Ta3U HACOKA MpeAMonara Ch3aBaHeTo
Ha CEH30PH U CMapT 00EKTH, aBTOHOMHO 3aXpaHBaHH U peaTH3Npany 6e3:KnIHa KOMYyHHUKaIHUs.
ITpoabmKUTETHOCTTA HA )KUBOT ¢ OaTepuilHO 3aXpaHBaHe € B pAMKUTE Ha TOJUHH.

ITo To3m HauMH € BE3MOXKHO Jla OBIAT Ch3AaACHH APXUTEKTYPH ,,HyJIeBa eHeprus®. 3a
LeJITa € HEOOXOAUMO JIa Ce OLIEHAT U ChINIacyBaT MHOXKECTBO (aKTOpPH HpH OuU3aiiHa, TaKUBa ca
TpeHa3HAYCHUETO, HICKOCHEPTUIHUTE pPEXUMH Ha paboTa Ha Xapayepa, MHKPOKOHTPOIEpa,
pangno TpaHCHBEpPHTE, €EKTUBHH NPOTOKOJIN U3ION3BAHU OT cO(Tyepa, KAKTO B aKTUBEH PEKUM
Ha W3MEpBaHE WM TIpeJjaBaHe, Taka W NpH u3JakBaHe. Hactosmara paboTa mpexsara
pasriexxgaHe Ha 00OOIIEH MOJEN Ha MPEXKOBO CBBP3aHO CMapT YCTPOMCTBO, KaTo ce LeIu
oOXBallaHe Ha acIeKTH OT AW3aifHa Ha apXUTEKTypaTa, KOHTO Ca OIpeAelsmiy 3a mpodmia Ha
peann3upaHaTa eHepruifHa KOHCYMalns U CPeJICTBA 33 EHEPTUiHO chOMpaHe.
MogeJs1 Ha MpPesKOBO CBBP3aHO CMAPT YCTPOHCTBO

MpexoBO CBBp3aHHTE CMapT OOCKTH B MOMEHTa HMaT MHOXXECTBO OOJacTH  Ha
HPUIIOKEHNE, KOUTO IIe Ce yBeIH4aBaT JONBIHUTENTHO U B Opjeme. [IIMPOKUAT CeKThp mpaBu
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HEBB3MOXKHO Ja ce OOXBaHAT BCHYKM BB3MOXKHM MPHIOKEHHS, Karo ce NPeoKH eIWHEH
ONTUMAJEH JAM3allH Ha apXUTEeKTypa 3a pealu3upaHe Ha YCTpoiicTBaTa. Bblpeku TOBa,
MPUCHCTBAT OMNpeAeicHH (YHKIMOHAIHU OJIOKOBE, KOMTO Ca NOJOOHHM TpHU pa3IHYHUTE
peanm3aryy 1 Te OMxa MOTIIH Ja ce Iocodatr KaTo 0000IIeH MoIesT Ha cMapT ycTpoicTso (dur.1).
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Due. 1. O606wen MoOen Ha MPedHCOBO C8LP3AHO CMAPT YCIMPOUCMBO
Hocouenu ca 610K06e nPeocMABIASAU CHOMBEMHO. USMOYHUK HA eHepausl, OJIOK 3d YnpagieHue
HA 3aXPAHEAHENO, MUKPOKOHMPOLED, MPAHCUBED, CEH30PHA 2PYNA, 2PYRA ¢ AKMIOAMOPU U
8B3MOJICHU OpY2U YCMPOUCHEA.

O6ocobeHn ca W3TOYHMK Ha EHeprusi, KOHCYyMaropd M OJIOK 3a yIpaBieHHE Ha
3aXpaHBaHETO. MUKpPOKOHTpoOJiepa YIpaBisBa pPa3XOABAaHETO Ha CHEPrUsS OT OCTAaHAJHNTE
KOHCYMaTOpH, KaTO TPAaHCUBEPHUTE U CCH30PHTE, KaTO ce Hy)KIae OT KOHCyMalus U 3a COOCTBCHU
HYXIU. Perucrpupanure naHHH ce TIpegaBaT OE3KWYHO KBM arperaTopy, ChOMpamy u
CBXpaHIBAIllU CUCTEMHU, CHPBBPH U JOPU APYTH O€3KMYHU KIUEHTH B MpexaTa. Tyk ce BKIIOUBaT
CBIO U PA3NMYHHUTE BapHAHTH Ha 3aXpaHBAIIN W3TOYHHIIH, B T.4. H BB3MOXXHOCTTA 33 CHOHMpaHe,
4ype3 eNeKTPUUECKH Mpeodpa3yBaTen Ha eHeprys OT OKOJIHATA Cpeaa.

OcBeH BrpaZicHUTE B MHUKPOKOHTPOJIEpHTE (YHKIMH IO KOHTPOJ Ha 3aXpaHBAaHETO, B
ChCTaBa Ha NpEAJIOKEHaTa apXUTEKTypa MOraT Jla y4acTBaT W CIEUUATU3UpPAaHU WHTErPATHU
cxemu. llenTa 3a M3MON3BaHETO HA TakWBa € Jla CE YNpaBIiBa padoTaTa Ha EINEKTPHUCCKHUTE
npeobpasyBaTeny M 3allMTaBaT KOHCYMAaTOpUTE OT HEJIMHEHHHS XapakTep Ha JOCTaBsHATa
CHEprusa. YIPaBICHHETO Ha IOJO0HA CHCTEMa € CBBP3AaHO ChC 3aTPyJHEHHs, ITOpagll HHUCKaTa
BB3MOKHOCT 3a MpEABIKIAaHE Ha M3TOYHMKA, YUATO BXOJHA MOIIHOCT YECTO Bapupa B IbTH B
quanazoHa 1pW no 100mW. M3X0QHOTO HampeXeHUe, JOCTABIHO KbM KOHCYMAaTOPUTE Ce
peryiupa ¢ HM3MON3BaHE Ha e(EKTHBHH JIMHCWHH PEryJIaTOPH C BB3MOXKHOCT 32 HACTpOWKa Ha
¢ukcupanu HuBa karo 3.3V, 2.3V, 1.8V. Heobxomumo e 1a ce moAIbpKaT pa3InuHUTe PEXKUMHU
Ha BHCOKA WJIM HMCKa KOHCyMalus, ¢ LeJI Ja C€ HaMalM pa3pexJaHeTO Ha MMKpPOEHEpIHHHHTE
KJIIETKH. PerynaTopsT moabprka HalpeXeHOBa 3aIllUTa OT IBJIHO pa3pekIaHe Ha aKyMyJaTOpHUTE.
IIpumepu 3a ToBa ca MAX17710 Ha Maxim, LTC3588-2 na Linear Technology, BQ25504 Ha
Texas Instruments. ITocoueHuTe MHTErpajHU CXEMM NpEAaraT CbIVIacyBaHE 10 MMIIEJAHC U
PeOKHUM Ha paboTa C eNeKTPHYECKH INpeoOpa3yBaTelM C BB3MOXKHOCTH 3a IPEBPBIIAHE Ha
SHepruATa OT ONM3KaTa OKOJHATa cpefa B IOJE3HA eJeKTpudecka eHeprus. llo-ciokHuTe
pEIICHUs BKIIOYBAT PEKUMH 3a TUHAMHYHO CIIC/ICHE U afanTHpaHe KbM TOBapa, Ha H3MCHSIINTE
ce BBB BPEMETO XapaKTEpUCTHKH Ha mpeoOpasyBarens. Pexnma ce Hapuua cieieHe Ha
MaKCHMaJHaTa TOYKa Ha MOILHOCT.

Pesyarartu

C u3non3BaHe Ha IOCOYEHUTE CHELMANM3UPAHU HMHTETPATHM CXEMH KakTO U JPYyIW,

KOHTO ca pa3pabOTEeHH 3a MOCTUTaHEe BUCOKA e(heKTUBHOCT MPH OIPEeNICHN YCIOBHUS, MOTaT Jia ce
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peanu3upar cTabWIHO W MPEIBUAMMO PAOOTEINM EHEPTrHMHU IMOACUCTEMH ChC CHOHMpaHe Ha
eHeprus OT OKOJNHATa cpera. ToBa MOXKE Ja CTaBa JOPH M NMPH HUCKH W HETIOCTOSHHM HHBA Ha
noOrBaHaTa eHeprus. 3aeIHO C ONTHUMHU3HMPAHE B €)EKTUBHOCTTA HA CEHEpPruifHaTa MojcucTeMa 3a
YCIIEITHOTO pealn3upaHe Ha MpPEXOBO CBBP3AaHO CMapT YCTPOWCTBO € HEOOXOIMMO Jlia ce
noadepar U U3MOJI3BaT U OCTAaHAIUTE KOMIIOHEHTH C Bb3MOXKHO Hali-HHCKa KOHCyMallusl U BUCOKA
e(eKTHUBHOCT.

Enepzuen npogun

IIpn HOpMarneH pexuM Ha paboTa, THIHMYHO MPEXOBO CBBP3aHO CMapT YCTPOICTBO
NIPEMUHAaBa Npe3 MO-NPOABIDKUTEIHN IEPUOAN Ha U3YaKBaHE U MMKOBHU IIEPHOAN HAa PETHCTPUpPaHE
ype3 CeH30pHuTe, 00padOTKa WM IpeAaBaHe Ha AaHHH. KOHKpeTHaTa NpOXBIDKHUTENHOCT Ha
MIOCOYEHUTE EPUOAM CUIIHO 3aBUCHU OT MPEJHA3HAYEHUETO HAa YCTPOHCTBOTO U MOXKE Jla BapuBa B
W3KITIOYUTEITHO MUPOKH TpaHuIy. CpemHo eHepruifHaTa KOHCyMAaIys 3aBHCH OT CTOIHOCTHTE Ha
KOHCyMallusl B OIPEACICHUTE NEPUOAM M TEXHUST Pel U NPOABIDKUTEIHOCT. 3a LEIUTE Ha
HacTosmaTa pa3pabOTKa Ie pasriefamMe yCTPOWCTBO, KOETO paboTu ¢ WHTEpBaNIM B ONM3KUSL
xeprioB auana3od — 1 Hz, T.H. ,,cepaeuen myac™ (heartbeat). Taka KoHGHUTYypHpaHH yCTpOICTBa, ca
HOAXOAAIIN 32 MOAENUpPaHe Ha 0aBHO MPOTHYAINN MM H3MEHSIIN CE IPOIECH U TaKUBa KOUTO Ca
B OTHOUICHHUE C YOBELIKAaTa JKU3HEHA Cpesa, KaTo XapaKTePUCTUKU Ha OKOJIHATA CPenia, KU3HEHU
nokasarenn u 1p. EHepruifHata KoHCyMammss Ha MpPEXOBO CBBP3aHOTO CMapT YCTPOMCTBO e
CBCTaBEHA OT ITUKOBE C BHCOKO MOTpPeOICHHE CIEBAHH OT ITO-IBJITH IIEPHOIH Ha M3UaKBaHe.

Be3zxnyHaTa KOMyHHKAI(HS Hal-d4ecTO € OCHOBEH KOMIIOHEHT NPH IHKOBETE C BHCOKA
KOHCyMaLusl, IOpagy MOo-TojisiMaTa NPOAbDKUTEIHOCT. M3MoN3BaHuTEe NPOTOKOIHN 32 0€3:KUYHO
npelaBaHe Ha JaHHM, KakTo W (Qopmara Ha camuTe MpeJaBaHd CHOOLICHUS ONPENeNsT
KOJIMYECTBOTO Ha HeoOXoxumara eHeprus. 3aeAHO € TOBa, MOXeE Ja ObAe IOCTUrHaTa
ONTHMHU3ALUSA U Ype3 H3MOJI3BAaHETO Ha MO-e(eKTHUBEH Xapayep, ydacTBalll B PajMO YacTTa Ha
TpaHCHBEpa C HaMalieHa KOHCyMaIlus Ha TOK 1o Bpeme Ha mpenaBaHe. AT86RF233 na Atmel
pabdotu B 2.4 GHz o0xBaT m m3uckBa camo 13.8 mA B pexxuM Ha IpeIaBaHe ¢ MaKCHMAalTHA
MmomrHoct, 11.8 mA B pexuMm Ha mpuemane u camo 20 nA B HeakTHBeH pexkuM (deep-sleep).
BucokouectotHute TpancuBepu Hamp. 2.4 GHz peamm3upaT mo-BHCOKO KOJIMYECTBO Ha
Tpe/laBaHUTE JaHHH, KOCTO HaMaJsiBa HEOOXOAMMOTO BpeMe Ha IpeaBaHe. B moa-ruraxeproBus
obxsat, Hanpumep CC1000 RF na Texas Instruments, koiito padoru Ha 433 MHz, ce moctura no-
roisiM 00XBaT C HHCKa eHepruiiHa kKoHcyMmanus oT 5.3 mA npu 0.01 mW mpexaBaHa MOITHOCT
mwin 26.7 mA npu 10 mW. Ipoduna Ha KOHCYMaIs Ha TpaHCHBEpa 0 TOJIsIMa CTeNeH hopMupa
o0mst mpodrir Ha KOHCYMAIUs Ha yCTPOMCTBOTO.

Onmumu3zupane Ha KOHCYMAYUAMA NPU PENHCUM HA U3UAKGAHE

B mepmogwre Ha W3YakBaHE OCHOBEH U IIOHAKOTa EIUHCTBEH KOHCYMaTop €
MHUKPOKOHTpOJIEpa. 3a MPUIIOKEHHUs, KOUTO MOJENUPAT OaBHO U3MEHSLIH € MPOLECH WM TaKUBa
CBhC CBKpaTeHa HEOOXOIMMOCT OT KOMYHHKAalWs € BB3MOXHO peXHMa Ha H3YakBaHe Ja
CHCTaBIIsSIBA OCHOBHUS Pa3Xxojl Ha eHeprus. TUNM4YHO AoOWMBaHATa OT IpeoOpaszyBaTeNnu eHEeprus
MPEeBB3X0Ka M3MOJI3BaHATA B PEeXMMa HA HM3YaKBaHE, HO AaKyMyJHPaHETO HAa OCTaTHYHOTO
KOJINYECTBO € CBIIECTBEHO 3a cTabmiHaTa paboTa Ha YCTPOMCTBOTO MpPHU BCUYKH PEXHUMHU Ha
pabora.

[IpousBonuTeUTe MpEAIaraT HUCKO-CHEPIHHHN MOJICH BBB (paMHJIMUTE MPOLIECOPU B
kiacosete 8 1o 32 ouroBu. AVR ATtiny e 8 6utoB Mukpormponecop Ha Atmel ¢ TakTOBa UyecToTa
ot 1 MHz u pabotno Hampexenue ot 1.8 V. Koncymanusrta B aktuBeH pexum € 200 pA, a B
pexuM Ha m34yakBaHe € 25 pA u mo-manko ot 0.1 pA B m3kimtoueHo cheTossHue. RL78/G13 Ha
The Renesas e 16 6utoB Mukporporiecop ¢ pabotHo HampexeHue ot 1.6 V. KoHcyMHupaHUST TOK
B paboreH pexuM e camo 66 pA mpu TaktoBa yecrora or 1| MHz u 0.23 pA B pexum Ha
U34aKkBaHe, ¢ onpecHaBaHe Ha RAM mnamerra. STM32 LO mpomecoprara dammimms Ha
STMicroelectronics e 6a3upana Ha HuCKO-eHepruiiHOTO ARM Cortex-M0+ 32 6uTOBO 57pO, C
pabotHO HampexxeHue oT 1.65 V u koHcymupaH Tok oT 87 PA mpu TakToBa yectoTa or IMHz B
paboTeH pexxuM u 250 nA B HICKOCHEPTUCH PEXKUM Ha M3UaKBaHE.

Pazwupen naoop om pabomuu pexcumu
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IIpu paszpaboTBaHe Ha AM3alH 3a CMapT YCTPOMCTBO, C TOBUIIEHH H3UCKBaHMS 32
HUCKOCHEePTHifHa KOHCyMaIys, KakBUTO Ca W IIOBEYETO PEMICHUATA ChC ChOMpaHe Ha CHEeprus,
pa3paboTYUIMTE MOTAT Jla U3MONI3BAT MO-Pa3lINPEHH Bb3MOXKHOCTH 3a HACTpolBaHEe Ha paboTaTa
Ha yCTPOUCTBOTO.

Tabamna 1. Pexxumu Ha paboTa Ha MUKPOKOHTpOJIEp™ ¢ Bb3MOXKHOCTH 332 HUCKA KOHCYMAIUsI
Pe:xum Ha pa6ora Ha  [Ipomecop ®aam mamer SRAM Iepudepus
npoueco

Pabotn pabotu paboTtun pabortu

paGori **  paGotn paGoru paGotn
[ e BESGEW pabotu pabdotu pabotu

Sleep U3KIIOYEHO  H3KIIIOYEHO paboTtu H3KIIIOYEHO
slee HM3KII0YEHO HM3KII0YEHO HM3KIII0YEHO H3KIIIOUEHO ™ **

*16 6umoe mukrpokoumponep Ha Microchip 6asupan na gpamunusma PIC XLP 24F
** pabomu ¢ HamaneHa yecmoma cnpamo nepughepusma
X ysKII0ueHo, YHKYUOHUPA eOUHCMBEHO cUcemMa ¢ maumep 3a cvboyscoane

Tabn. 1, mocouBa mpuMmep Ha pazIUYHH pexUMU Ha pabora. Ilpumepa e 3a 16 Guros
MHKpPOKOHTpoJiep Ha Microchip 6asmpan nHa ¢ammmmsra PIC XLP 24F. C komOummamms oT
pa3IMYHUTE PESKUMHU Ha TO3U 1.8V MHUKpPOKOHTpOJEp, U3MOJI3BaHUs TOK MOXE Ja Bapupa ot 150
LA mpu pabotHa gectota o 1| MHz B paboten pexum 10 80 LA B pexxum Ha n3dakBane u 20 nA
npu U3KI0YeHo cherosiHue (deep-sleep). [logoOHM pasnuyHu pexkrMMH Ha paboTa ca HAJIMYHU U B
IporecopHuTe (aMHUINE C HHUCKa KOHCyManmus Ha apyru npomsBogurenn. ARM Cortex-MO+
0a3upaHuTe MUKPOKOHTpOJiepu u3nucksar 114 pA npu 1 MHz takroBa uectora, 46 LA MpH pekUM
Ha m34akBaHe, 0.9 NA B pexmMm, mpH Koifto pabotm camo Taiimep m 20 nA B HM3KIIOYCHO
CHCTOSIHUE.

AKTyaJlHH, TIOCTHTHaTH KbM MOMEHTa ca paboTHM HampexeHus ot 1.3 V mo 0.9 V ¢
KOHCYMallUsl Ha TOK B NOPSABbK 10 HUCBK 0T 50 HA npu pabotHa yectota 1 MHz, koHCyManus B
PEXUM Ha U34aKBaHE B MOPSABK OT 5 LA UM TOK IIPU U3KIIFOUYEHO ChCTOSHUE HE I0-BUCOK OT 3 HA.
3a mpeMuHaBaHe OT HEAKTUBEH B pabOTEH PEKUM, CE N3UCKBAT BPEMeE B MOPSAIBK OT 5 LS.

3akioueHue

KiracuaecknsT moaxon 3a ch3/aBaHe HA SJICKTPOHHO YIPABISIBAHH YCTPOWCTBA, KOUTO CE
3aXpaHBaT LEHTPAIHO OT €JIEeKTPUYecKaTa Mpeka MM aBTOHOMHO OT OaTepuu He MOCTaBsIle
BHCOKH HM3UCKBAHHA II0 OTHOIICHWE HA TAXHATA HKOHOMHYHOCT M e()eKTHBHOCT 3a pa3XxoiBaHaTa
OT yHpaBisABaIlaTa CICKTPOHWKA €Heprus. IIpm MpexoBO CBBp3aHUTE CMapT YCTPOICTBa,
M3YHCIUTENHATa paboTa mo chOMpaHe M TpegaBaHe Ha wHHpopManus Moxe naa ¢dopmupa
OCHOBHATa 4acT OT pa3XxojBaHara eHeprus. Kato ce uMa mpeaBu[ KOJIMYECTBOTO OT MHIMAPIH
aKTMBHH TaKMBa YCTPOWCTBA M IMHAMHUKATa B HApacTBAaHETO Ha TexXHHs Opoili, craBa Bce IO-
aKTyaJleH BbIIPOCa 32 KOHCYMHpPaHaTa eHeprHs.

HampaBena e omeHka Ha BB3MOXKHOCTUTE 32 M3IMOI3BAHE HA CHEIUATH3NPAHH HHTETPATHH
CXeMH C IleJl ONTHME3HMpaHe Ha Cpe/ACTBaTa 3a ChOMpaHe W ChXpaHeHHWe Ha eHeprus. B
JOITBJIHCHUE Ha TOBA Ca aHAITM3MPAHU BAPHAHTH 32 U3IIOJI3BaHE HA CHBPEMEHHH MOAYIIH C HUCKA U
yATpa-HUCKa KOHCyManus. Pasriaenanu ca cucTeMu OT THI ,,HyJIEBa €HEprus‘, kaTo ce oOXBaIla
mpoueca Ha chOMpaHe Ha CGHEPrHs M HEWHOTO e(EeKTHUBHO M3MOI3BAHE 4Ype3 ONTUMU3UPAHO
COPTYEepHO M XapIyepHO OCHUTYpsiBaHE 3a MMOJydaBaHE Ha KOMIUICKCHO peIleHHe, HeOOXOIUMO 3a
CB3[]aBaHETO Ha YCIICIICH JU3aifH 32 HOBU MPEXKOBO CBBP3aHH CMapT 00CKTH.

H3nos3BaHa JquTeparypa
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MATPUYHO U3CJEIBAHE HA BbTPEILIHUTE YCHUJIUA HA
PAMKA
3narko 3aaranosl, I1asen IleBuuapos?2
TY Codusa puanan llnosausl, YXT Ilnosaus2

MATRIX INVESTIGATION OF INTERNAL EFFORTS IN A FRAME
Zlatko Zlatanovl, Pavel Pevicharov2
TU Sofia branch Plovdivl, UFT Plovdiv2

Abstract:

The present paper uses a matrix model for studying the bearing reactions and the internal efforts
in a frame. A statistically determinable and spatially loaded frame has been considered.

Key words: matrix, bearing reactions, internal efforts, diagrams.

B'l)Be]IeHl/Ie: C”BBpeMeHI/IHT CO(I)Tyep 3a p€lIaBaHC Ha MHXXCHCPHU 3adavdd CbAbpiKa B OCHOBATa CHU
MaTCMaTHYCCKH MCTOOU. 3a 1mo-aecHo YCBOsIBAaHE Ha MaTe€pUaia B U3y4aBaHCTO HAa TCXHUYCCKUTE
JAUCHUIUIMHU C€ Haj1ara a ¢€ npeaocCTtaBs U MAaTPpUIHECH 3allMC Ha pECHICHUCTO.

Yuciaen npumep: Jla ce ompenenaT BbTPELIIHUTE YCWINS U HAuepTasT TEXHUTE AUATPAMU 32
pamkaTa Ha @urypa 1.

JlaneHo:

m =15 kN/m

t =10 kN/m

qy =20 kN/m

M =28 kN/m 4

@ 1
1.0nopHU peakuuu: z urypa
A | [Berdt4 | [BL] [40-4] [ 0]
ZPiy B},+qy.4 By —-80 _80
g B.-A4.-C B C+4 22
Z 4 :O, z z :0 z | z _ kN
2 M, —A4,4+M A | M4 7
> M, -m.A+C4 C m 15
2 M, |-A4,.4+q42| |4.| [ 202 ] |40 ]
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2.BbTpemiHn ycumust

Ourypa 2
I ygactpk: 0<x<4
S P, 0 N.|To
ZPiy =0; |Q,+4, =0 | O, |=| 40 kN
_ZPiz QZ_AZ QZ = 7
S M, M, +mx M, ] [ -15x
ZMiy =0; |M +M-A4.x|=0 | M, |=|Tx-28 |kNm
_ZMiZ M, -4 .4 | M, 40x
Ipu x =0 M) =0; Miyo) =—-28 kNm; M) = 0 kNm;
HpI/I x=4 M]X(4) =-60 kNm; Mly(4) =0 kNm; M]z(o) =160 kNm;
Il ygactek: 0<x<4
x
®urypa 3
2B N, +1(4—x) N, | [-10(4-x)
ZPl.y =0, |10,-¢,(4-x)|=0 = | O, |=| 20(4~x) [kN
P 0.+C 0. 15

HpI/I x=0 Nzx(o) =-40 kN; sz(o) =80 kN
HpI/I x=4 N2X(4) =0 kN; sz(4) =0 kN

zMix 0 M’C 0
zMiy =0; My—C(4—x) 0 |M, |=|15(4—x) |kNm
> M, M. —v, (4-x)" /2 M, | [10(4-x)°

y
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HpI/I x=0 sz(o) =60 kNm; Mzz(o) =160 kNm
HpPI x=4 sz(4) =0 kNm; Mzz(4) =0 kNm

3.Jluarpamy Ha BbTPEIHYU YCUIIMSA:

Oy

My

@7/40

40

O

15
60
4

M3Boa: MaTpuyHMAT 3aIIMC HAa PELICHUETO YJIECHABA BH3IPUEMAHETO HAa TAKBB THII 331a4H.
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CUMVJIALMA HA CTAIIUOHAPEH TEMIIEPATYPEH MO/JIEJI HA
®OTOBOJITANYHA/TEPMUYHA CUCTEMA
Hapexna Kadagaposa, Huxomaii Bakpuios, Pymen Ilonos
IlnoBauBckn ynusBepcuret ,Jlancuii Xunenaapeku“

A SYMULATION OF STEADY STATE THERMAL MODEL OF
PHOTOVOLTAIC/THERMAL SYSTEM
Nadezhda Kafadarova, Nikolaj Vakrilov, Rumen Popov
Plovdiv University Paisii Hilendarski

Abstract: The increasing environmental care and the constant rise of the cost of conventional
energy sources cause an increase in interest in renewable energy sources. Photovoltaic solar
technology is a relatively new technology for converting solar energy, which converts solar
radiation into both usable electric and thermal energy. The basis of this technology is the negative
temperature efficiency of crystalline photovoltaic cells, which leads to reduced productivity of
installed photovoltaic panels at high levels of radiation. Commercially available photovoltaic
modules have a relatively low efficiency of no more than 20%, which means that 80% or more of
the incoming solar radiation is lost by converting to heat, increasing the module's operating
temperature. Low temperature fluid, usually water or air, circulates through a heat exchanger
attached to the back of the photovoltaic system to extract excess heat from the panel, thereby
cooling it during operation. The dissipated heat can be used for low temperature applications such
as heating and ventilation of buildings or for drying in agriculture and industry. In this study, a
temperature model of a photovoltaic/thermal (PV/T) solar collector was developed which was used
to study the effects of various parameters on system performance.

Key words: solar radiation, photovoltaic panel, thermal model, simulations h
BBBEJIEHUE

I'mobanHuTe €HEPTUIHU HYXIU ce YyBeIH4YaBaT OBP30 TMOpagd WHIYCTPHATHUS pacTex,
HapacTBaHETO HA HACEIECHHETO, KaKTO ¥ YBEIMUCHOTO M MHUPOKOTO M3IIOJI3BAHE Ha eNEKTPHIECKU
ypenu. JlHec mOBeYeTO OT HAIMUTE [0 CBETa M3MUTBAT mpoOiieMa C HEJOCTHra Ha
elleKTpoeHeprus. ToBa € TO-KPUTHYHO B Pa3BUBAIIUTE CE CTPAHHU, KOUTO CE OIMTBAT /1A TIOCTHTHAT
HKOHOMHYECKOTO pa3Butue. CIpaBsSHETO C TE3HM CHEPIUilHM HYXKIHM 1O YCTOWYMB HAYMH M3HUCKBA
cepuo3nu npomenu B enepruitaus cextop (R. K. Koechand others, 2012). ['onemusT npexon KbM
BBH300OHOBSEMH CHEPIHIHM H3TOYHHIIM, KAaTO HATNPHMEp CIbHYCBATA CHEPrus, ¢ Hal-IoOpusIT
BapMaHT B TOBAa OTHOIICHHE. BB300OHOBSEMHTE EHEPTHUHHHU pecypcH, IOpaadl NPHCHIIATa UM
JIEEHTpaIM3UpaHa MPUpPOIa, MOTaT Ja IOMpPUHEcAT B MO-TOJIsIMA CTEIICH 3a IIOCTUTAaHETO Ha Ta3u
nen. Xubpuaaata ¢oToBonrangyHa/repmuyna (PV/T) cucrema, kosto mpeoOpasyBa MOMEHTHATa
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CITbHUEBA CHEPrUsl B €JIEKTPHUYECKa M TOILUTMHHA €HEeprus, 3all04YBa BCE MO-MAcOBO J1a C€ M3IO0J3Ba
B Omrta m 3a mpommmmieHn nemn. B PV/T moxmyna TorummHata MoXe na Obae HM3BICYCHA H
M3MOJI3BaHa €(PEKTHBHO 4Ype3 3aKpenBaHE Ha TOIJIOOOMEHHHK, MbieH ¢ (iyua, Ha Trbpba Ha
MOJIyJIa KaTo cpejia 3a MPeHOC Ha TOIUTHHA. ToBa IIie M03BOJIM Ha (hOTOBOINTAMYHHS KOMIIOHEHT Jla
paboTu mpu BbpXOBaTa CH eIeKTPUUECKa MOILIHOCT U L€ CMEKYH IpolieMa ¢ pasrpaxkIaHeTo Ha
(oToBONTAMYHHTE KIETKH TOpaau mperpsiBaHe. CIeqoBaTeNHO CHCTeMaTa I'eHepHpa TOIUTMHHA
€HEeprusl B JIONBIHEHHE KbM EJIeKTpUYeckaTa eHeprus oT nobpxHoctTa (Wim G. J and others,

2004) (Chow T.T, 2010).

HeoOxomumocTTa OT HamalsiBaHe Ha BpeMETO M ce0ecTOMHOCTTa Ha IMKbIa Ha pa3paboTka
M3UCKBA yBEJIMYaBaHE Ha YCWIHUATA 33 U3IM0J3BaHE HAa BUPTYyaJleH MIPOTOTHII I10 BpeMe Ha Ipolieca
Ha TPOEKTHpaHe Ha (OTOBONTAMYHUTE CcHCTeMH. CBIIECTBYBAT MHOXECTBO CpPEACTBA 3a
MOATIOMaraHe Ha TOIUIMHHO INPOEKTHpAaHe, BKIIOYBAIIM KOpeNalnuk Ha TOINI0OOMEHa, MPEKOBO
monenupane Ha notoka (Flow Network Modeling - FNM), n3uncnurenna MexaHuka Ha Qaynaure
(Computational Fluid Dynamics — CFD) n ekcrnepuMeHTaTHH M3MEPUTENHH TeXHUKH. Kirtodos
MOMEHT INPH €PEKTUBHOTO TOTUTMHHO MPOCKTHUPAHE € He caMO W30UpaHe Ha Hal-no0pHsi HAYUH Ha
MPOEKTHPaHe, a IO0-CKOPO ONTHMATHO HMHTETPHpaHE Ha CHIIECTBYBAIINTE TEXHUKH. B ToBa
npoy4Bane, ¢ momointa Ha CFD, e pa3paboTen Temnepatypen Mojen Ha PV/T cibHYEB KOJIEKTOP,
KOWTO € W3MOJI3BaH 3a H3cielBaHe e(ekThTe Ha pasIuYHHd HapaMeTpH BBPXY padorata Ha

cucreMara.

CUMYJIAIIMU U ITIOJTYUYEHU PE3YJITATH

PVT/Bp3aymiHaTa cucTema, M3cieBaHa B Hacrosmiata pabora, ce cbhcToM OT PV jmamuHar,
MPaBOBI'BIHM KaHAIM, MBJIHU C BOJA, 3aJHa abcopOupama miao4ya W u3onanus. Ce3nazeH e
TOITMHEH MOJIEN Ha CHCTeMara ¢ moMomnTa Ha copryepa Flotherm, kakTo e mokazaHo Ha ¢ur. 1 u

¢ur.2.

QL., JI
i " _u!’-

®ur.1 PVT/bnyunna cucrema ®ur.2 PV nanen

IIpu Temneparypa Ha okojHaTa cpena u Gaynna 20°C ¥ MakcMMallHa TEMIIEPATypa, PH KOATO €

sarpsat marensT 60°C e mpornosupan Tomwiooomena Ha PV/T cucremara. [lonmydenute pesyaratn

ca nokazaHuHa ¢ur. 3 u pur.4.
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®ur.3 Cumynanus JeMOHCTpUpalia
LUPKyJTauaTa Ha QIynaa B ®ur.4 Hampeuen paspes Ha PV/T crpykrypara
TOINIOOOMEHHMKA, TTOTJIE]] OTTOpe

IIpu Temneparypa Ha okoiHata cpena u Guynna 20°C u MakcuMalHa TeMIieparypa, mpH KOsTo €
sarpst marensT 70°C e mpornosupan Tomoobmena Ha PV/T cucremara. Ilomyuennte pesyiraru
ca mokasaHuHa ¢ur. 5 u ¢ur.6.

@ur.5 Cumynanus JeMOHCTpUpaLia
NUpPKyanusITa Ha Giyuna B ®ur.6 Hampesien paspes Ha PV/T cTpyktypata
TOMI000MEHHUKA, MOTJIET OTIOpe

ITpu Temmeparypa Ha okoiHata cpena u Guynna 20°C 1 MakcuMalHa TeMIiepaTypa, PH KOATO €
sarpst nanensT 80°C e mporHosupan Tomoobmena Ha PV/T cucremara. TlonydeHurte pesyiratu
ca moka3anuHa ¢ur. 7 u ¢ur.8.
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®ur.7 Cumynauus JeMOHCTpUpalia ®ur.8 Hampeuen paspes Ha PV/T crpykrypara u

LUpKynanusTa Ha Giayuna B MOKAa3aHu TEMIIEPaTypH B Pa3IMYHU TOUYKH Ha
TOIDIOOOMEHHHUKA, TIOTIIE OTTOpe TOIUTOOOMEHHKA
n3BOaHN

B macTosmoTo npoyuBaHe e papaboTeH TorumHeH Mojnen Ha PV/T cipHYEB KoekTop, KOHTO ce
M3I0J13Ba 32 ONPEeIITHE U OLCHKA Ha apaMeTPHUTE Ha CHCTeMAara IpH pa3iinyHa TeMIeparypa Ha
nanena. Hanpasenu ca cumynanun Ha PV/T cuctemara npu Temneparypa Ha nanena 60°C, 70°C u
80°C, KOMTO MOKAa3BaT, Y€ TO3M THUII CIIHYEB KOJEKTOP MOJKE YCIIEHIHO Ja CE M3IOJ3Ba KaTo
aNTepHATHBA Ha KOHBEHIIMOHATHHUTE CHCTEMA 32 TOIUIA BOJA. AHAIHM3HUTE MMOKA3BaT, ue JOPH NpPH
Temneparypa Ha madenma ot 60°C, QuyumbT B cHCTEMara JOCTHTAa JOCTATBYHO BHCOKA
temmeparypa ot 48,7°C. Ilpu Temmeparypa Ha mamensT ot 70°C, ¢uyummsT Ha W3xoma Ha
TOMIOOOMEHMKA TIOKa4yBa TeMreparypara cu g0 54,8°C. ®nyuasT B TOomoobMeHunka Ha PV/T
KoJleHTOpa joctura Temmeparypa ot 61,1°C mpu Temnepatypa Ha nmanena 80°C, koeTo J0Ka3Ba
HPUIOKUMOCTTA HA TO3U THII CUCTEMH JIOPH MPH OTHOCUTEIHO HUCKA TEMIIepaTypa Ha OKOJIHATa
cpema ot 20°C.

BJIAT'OJAPHOCTH

ABtopure wu3KkazBar OnaromapHoctd Ha mpoekt @OII17-OdD-010 ,Komruiekcen mnoaxonm 3a
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yHUBepcuteT ,,Ilancuit XuneHnaapcku’.
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OPTIMIZED UNIVERSITY STUDENTS AND COURSES
INFORMATION SYSTEM
Festim Kamberi

Faculty of Engineering, International Balkan University, Skopje,
Macedonia

Abstract: An organized and systematic office solution is essential for every institution and
corporation. There are many departmental offices that need to maintain and organize their
information in a database in any institution. For example, in a university all these departmental
offices record various information regarding students such as, their names, IDs, addresses, emails
and exam records. Moreover, the information maintained at different departmental offices is
shared, and hence, the traditional file distribution approach is not usually efficient. Therefore, they
need to be automated and centralized, as information from one module will be needed by other
modules, using the database system approach. For example, when a student need his/her registered
course, the staff of student affairs office need to check many details about the student like his/her
name, id number, year of study, courses attended and many other details that could be maintained
and updated by other departmental offices. On the other hand, using a Student Information System
application, as an interface to the database, students will find their registered courses, attendance,
exams, exam results and many other details more efficiently. Also, instructors will have the chance
to prepare exam result reports much quicker, by choosing the course for which they want to make
that report. In general, this paper work aims to enhance efficiency and at the same time maintain
information accurately. Later in this report, features and improvement that allow achievement of
these goals will be demonstrated and emphasized.

Keywords:Database, Graphical User Interface (GUI), Information System.

1.Introduction

The information systems are particularly important for organizing data and extracting
information in any institution or corporation. The system is usually providing a very helpful task
that will replace the human as to keep it in files as the inventory or other purposes. This system is
focused on recording, updating and deleting the data regarding the staff of an institution, such as
Faculty Staff, Students, and so on. Information and furthermore knowledge can be extracted as
reports or printed documents using forms. This Database Management System (DBMS) is based
on the forms oriented, which were already been used by the International Balkan University staff
before. The main focus is to make it helpful and a friendly user system to student and lecturers in
order to allow managing the student information. Therefore, this student information system is
divided into three parts, that is, administrator’s (Staff) part, instructor’s part and student’s part. The
main advantage of student information system consists on existence of different user friendly
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forms used to enter, extract and print out the information from the database, which results in time
saving and reducing a delay process in surfing when certain information is required.
). Methodology

This project methodology is needed to make sure the project that consists of software
development will be developed systematically in order to acquire a better result. The overall of the
project methodology is shown as figure below.
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Figure 1. Flowchart of the overall project

The methodology is divided to five main components which are literature review, database
design, creating a Graphical User Interface (GUI), generating PDF files using Java programming
language, and finally is the software testing.

2.1. Literature Review

The project begins with literature review where the overview of the project needs to be
known. The literature review is done by finding out number of lectures student and class provided,
involved for Faculty of Engineering (FENG), how many class and how many lectures contribute to
this faculty.
2.2. Database Design

The information needed for the Student Information System includes the number of
instructors, students and courses for each department and for each faculty. All these and other
information need to be known a priory in order for the software to arrange the data in the database.
A database is required to store and organize all the data. Hence, the first step in this study was to
create a database. Database is a body of information made up of related pieces of data organized so
that they can be easily manipulated by a software, such as, the Database Management System. An
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important aspect of relational database design is to create relationships between tables, in contrast
to traditional file storage system where all the data are stored into one place.
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Figure 2. Interface of the database design using Oracle SQL Developer

2.3.Create the suitable GUI

NetBeans IDE is a free, open source, integrated development environment (IDE) that enables
to develop, mobile and web applications. The IDE supports application development in various
language, including Java.

Graphical User Interface (GUI) is a way to interact with a computer using pictures and other
visual elements displayed on a computer screen. The layouts which include toolboxes such as
textboxes, buttons, labels etc., are used to control the information flow. GUI is important to create
a friendly user interface between the human and computer in order to understand the data stored in
database. In order to make the GUI function, in this study, Java programming language is used as
computer programming language.

(1| IBL STUDEMT IMNFORMATION SY5TERM - = “

L  STUDENT INFORMATION SYSTEM

) aoibus.eddu.mic
Ermail:

Password:

Lewel: | Stwcie nt - |

Figure 3. GUI of the main module of Student Information System
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2.4. Generate PDF File using Java

One of the key features of the project is to generate PDF Reports (Midterm Exam Results
Report, Final Exam Results Report, Make Up Exam Results Report and Course/Exam Schedule
Report). This is useful for saving valuable time and reduces the huge paper work. In order to make
this real, there are different approaches to use. One of the approaches is i7Text Java Library.
Nowadays, iText is the world’s leading F/OSS (free and open source software) PDF library. This
library makes it possible for the users to enhance applications with dynamic PDF solutions.
2.5. Software Testing

Software testing is the process used to measure the quality of the developed computer
software, mainly, to determine that the software meets its requirements. The testing process of a
program is also intended to find any syntactical or logical errors and fix any bugs that may exists.
As a result of software testing we will show the Final Exam and Success Points PDF form (see
Figure 4), Course Schedule PDF form (see Figure 5) and Exam Schedule PDF form (see Figure 6).
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Figure 6. Exam Schedule PDF form generated by SIS application

3. Data Flow Diagram (DFD)

The Data Flow Diagram (DFD) is a graphical representation of the “flow” of Student
Information System. A data flow diagram can also be used for the visualization of Data
Processing. DFD shows the interaction between the system and outside entities. A DFD represents
flow of data through a system. The detailed flow graph is shown in Figure 7. The design of student
information system includes DBMS, which is the software providing a way connecting the user to

the database.
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Figure 7. Detailed flow graph

4. Application Modules

This section describes various functions of the project created in this study. The actual design
of the various modules of Student Information System are shown in this section, which takes care
of various functionalities that this project aims.

4.1. Home Module

Similarly, to the homepage or home module, the Student Information System application is a
Login module (as shown in Figure 8). The purpose of this module is to provide an access to the
system. Based on the type of login, the user is provided with various facilities and functionalities.
In our application this module provides three types of logins, namely, Administrator login,
Instructor login and Student login.

© .| STUDENT INFORMATION SYSTEM

Label TextField
L— Emali: e __T

ComboBox Button

Figure 8. Student Information Login View
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4.2. Administrator Module

In this module when the administrator will enter the email and password, then he/she will
have access to the administrator page which consists of six sub modules listed in the following (as
shown in Figure 9).

Add/Update/Delete Faculty

Add/Update/Delete Department

Add Multiple Students
with one click

Add/Update/Delete Student——

' ;t\dministratdr Add/Update/Delete Instructor — Add Multiple Instructors

with one click

Add Multiple Courses

Add/Update/Delete Course — with one olick

Add/Update/Delete Course Schedulei Time Scheduling

. ' Generate PDF Fil
Add/Update/Delete Exam Schedule \ enerate lle

Time Scheduling

Figure 9. Detailed Flow Diagram of Administrator Role

4.2.1. Course and Exam Schedule

The problem is to design and implement an algorithm to create a semester course time table
by assigning time-slots and rooms to a given set of courses for each semester under certain
constraints. The constraints include avoiding clashes of time-slots and rooms, assigning
appropriate rooms and appropriate number of slots and contact hours to the courses and so on. The
lecture-timetable scheduling is a constraint satisfaction problem for which an optimal solution has
been found in this work that satisfies a given set of constraints. The college lecture-timetabling
problem usually requires to find some time slots and classrooms which satisfy a certain constraints
imposed on some courses, instructors, classrooms and so on. Therefore, the variables to be
instantiated are time slots and classrooms of offered courses.

4.3. Instructor Module
In this module when a user enters the valid email and password, then all the following pages
can be visited (as shown in Figure 10).
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Change Password

View Courses

1 Student Semester Registration
Instructor —
~—= Update Student’s Attendance
Update Student's Activity
Update Exam Results Midterm Exam Resulis

Generate POF Reports Final Exam Results

Make Up Exam Results

Figure 10. Detailed Flow Diagram of Instructor Role

4.4. Student Module
In this module when a user enters a valid email and password, then all the following pages can
be visited (as shown in Figure 11).

View Profile
Change Password
View Courses |
View Atlttendance
Student

View Course Schedule |

View Exam Schedule

View Exam Results

View Transcript

Figure 11. Detailed Flow Diagram of Student Role

5. Traditional File System vs. DBMS

There are number of characteristics that differs from traditional file management system. In
file system approach, each user defines and implements the needed files for a specific application
to run. For example, in sales department of an enterprise, one user will be maintaining the details
of how many sales personnel are there in the sales department and their working hours, these
details will be stored and maintained in the separate files. Another user will be maintaining the
salesperson salary details working in the concern, the detailed salary report will be stored and
maintaining in a separate file. Although both of the users are interested in the files of the
salespersons they will be having their details in the separate files and they need different programs
to manipulate their files. This will lead to wastage of space and redundancy or replication of
data’s, which may lead to confusion, sharing of data among various users is not possible, data
inconsistency may occur, and other issues related to security during the data transfer. These files
will not be having any inter-relationship among the data’s stored in these files. Therefore, in
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traditional file processing every user will be defining their own constraints and implement the files
needed for the applications.

In database approach, a single repository of data is maintained that is defined once and then
accessed by many users using the so-called database management system. The fundamental
characteristic of database approach is that the database system not only contains data’s, but it also
contains complete definition or description of the database structure and constraints. These
definitions are stored in a system catalog, which contains the information about the structure and
definitions of the database.

6. Conclusion

In this project, I presented a DBMS software for the Student Information System database at
International Balkan University. The main goal of the system consists on helping the Student
Information System database to work systematically and allowing the users to manage student
information in a database, 1 hope and believe that this system will give a better performance in
arranging the instructor and student information in an automated way, avoiding thus doing it
manually. This system will help faculty staff to arrange student information and course faster and
easier.
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AYBPOBHUIIIKATA TPAMOTA HA HAP UBAH 11 ACEH
IIBerana IlerpoBa
CY "Oren Haucuii” — rp. Kepaxann

DUBROVNIK CHARTER OF TSAR IVAN II ASEN
Tsvetana Petrova
Secondary School “Father Paissiy” — Kardzhali

Abstract:

The article is dedicated to the charter issued by the Bulgarian Tsar Ivan II Asen (1218 -
1241) in 1230 in favor of Dubrovnik merchants. The aim of the work is to present a complete
feature and analysis of the privilege as one of the few preserved documents from the Bulgarian
Medieval Chancellery.
Key words: Ivan II Asen, Klokotnitsa, 1230, Dubrovnik, merchants, trade

JoxymentsT. [Ipe3 XIII B. B bbarapust ce nuieno npeguMHO BBPXY CKBIIOCTPYBAILl
MepraMeHT, M3TOTBSH OT 3aelllka, arHelIka, OBYa IJIM TeJemKka Koxa. [Ipe3 chImoToTo TOBa
CTOJIETHE 10 HAlMTE 3€MH 3all0YHAJI0 BHACSHETO Ha XapTus 3a IMHUCaHe, MJBalla OT 3amajHa
EBpona n Buzantus. IMmopThT Ha TO3M HOB apTHKYJ OFJT H3BBPILIEH TITaBHO OT TyOpOBHUIIKHTE,
BEHCIMAHCKUTE U T'eHye3KuTe Thproeiu. MMenHo opusmoro Ha MBaH Il Acen (1218 — 1241) e
BPBUSAT JOKYMEHT, U3JII3BJ OT ObJTapckara napcka KaHIeJIapus, HamicaH Ha OCOOCH BUJI XapTus
— oomouiuH (Gyuzelev, 1985). Ts ce xapakTepusupa ¢ IIBTHOCT U MekoTa. OCBEH TOBa HEHHUTE
JIMCTOBE MMAaT MO-pa3inyeH GopMaT OT ChbBPEMEHHUTE JTUCTOBE XapTUs — T€ ca KbCH, HO IIMPOKU
(Sobolevski, 1908). Tounute pasmepu Ha gokyMeHTa ca 240 x 143 mM. [ToBessiTa Ha OBATApCKUS
Iap ce ChbCTOM OT TPHUHAJECET peia TeKCT, U3INCAH ¢ YePHO MACTHIIO BEPXY OOMOHMIMHA, a IMETO
U TuTiata Ha MBaH Il AceH, o0rpaseHH OT KPBCTEH 3HAK, Ca M3IHCAHH C YepBEHO MacTmio. [ledat
HsaMa. Jluncsa gecHuT prod (Jivoinovich, 2013).

[TpuBHIernyMbT HIMa TOYHA JaTHPOBKA, HO Bb3 OCHOBA Ha M30pOCHHUTE B Hesl 00J1acTH,
BKJIIOUEHH B TpaHMLUTE Ha ObJrapckara JbpikaBa, CTaBa SICHO, Y€ TOW € M3[aJeH CKOpO cieq
nobenara Ha MBan Il Acen Hax enupckus necniot Teomop KomuuH B OuTkara npu KiokotHumna.
Torasa bwirapus ce m3guraana Kato IbpBU moiauTHuecku ¢akrop Ha bankanure. To3u Tpuymd
u3Ben BropoTo GBIrapcko mapcTBO Ha TPU MOpPETa, KOSTO IO HAIPaBHIIO MPUTEXKATe] Ha KIFo4Ya
KbM BCHUYKH THPTOBCKU NbTHINA Ha bamkanckust nomyoctpoB (Kolarov, 1973). Ima cranoBuie,
4ye caMmMHTe yOpOBYaHW TIIOMCKAIM OT HOBHS BIajeTeNl MOTBBPXKICHHE Ha IpaBata u
NPUBUIIETHUTE, KOUTO UMAJIM OTIPEAN B ObIarapckute 3eMu. VIMEHHO B pe3yNTar Ha MPOBEICHUTE
nperoBopu moMexay uM, nap Mean II Acen m3pmanm mpouytara rpamota “Opmusmo” (Sakazov,
1932).

BeposiTHO cKOpo cien ToBa AOKYMEHTHT OWJI OTHeceH W MpHOpaH 3a ChbXpaHEHHE B
apxuBa Ha J[y6poBHuK. Hsikomko Beka mo-kbcHO mpe3 1817 pycKHAT BUIIEKOHCYIT M. Taruy, Koiito
YCIIENTHO M3MBIHSBAN 3a7adara CH Jia M3mpaiia HHPOpMaIys OT aApuaTHIecKus Tpaa KbM Pycus
B NPOJIBJDKEHNE Ha TIET/IECET TOMHY, HaMEPHII TpaMoTaTa B JyOpOBHUIIKKS apXuB. VIMEHHO TOIt
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npeHecha xpucoByina Ha MBan II Acen Ha pycka Teputopus. J{Hec Toii ce ma3u B OubanoTekara Ha
Pyckara akanemus Ha Haykute B CankT [letepOypr (Irechek, 1978; Kudryavtseva, 2012).

HHTepecHo € fa ce crnoMeHe, e npeau ['arud ga oTkpue NpUBHIETHyMa, IPsK JOCET 10
HETO MMAaJI IPOUyTHAT IyOpoByaHuH SkoB Jlykapu. Toi ro m3mon3Bai KaTo M3BOP 332 HCTOPHUSATA
Ha J{y6posuuk (Bozhilov, 2010).

M3panme. I'pamoTaTta e wu3maBaHa MHOTOKpAaTHO. TyK ca TMOCOYEHH dYacT OT
myOnuKanuuTe:

» Pavel Safarik — Pamatky dievniho pisemnictvi Jihoslovant. Praha, 1851, c. 2;

» F. Miklosich — Monumenta Serbicaspectantia historiam Serbiae, Bosnae,
Ragusii, ed., Viennae, 1858, 7, 2 - 3;

» TI. C. PakoBcku — Hskomko peun o Acenio IlepBoMy, Benukomy Imaps
OByTapcKoMy U CHHY My AceH. BTopomy. benrpan, 1860, c. 56 — 57;

» T. A. Uneunckuii, ['pamoTsl 6onrapckux napeit, Mocksa, 1911, c. 13;

» W. U. Cpesnesckuii — [laMATHUKN JpeBHEW NHUCBMEHOCTH IOTO-CIaBSIHCKOIA,
n3nannsie [Hladapukom, U3Bectus Broporo ota. MAH, CII, 347 — 348;

» Crt. bo6ueB — Crapobwirapcku nmpaBHu mameTHuIm, 1903, c. 147 — 148;

» V. Bogisi¢, Pisani zakoni na slovenskom Jugu;

» K. Upeuex, Vcropust Ha Benrapure. C nonpaBku ¥ JJ00ABKH OT CaMHsi aBTOP.
nox pex Ha I1. TTetpos, Codus 1978;

» Us. [yitueB — U3 crapara Obirapcka kumkauHa, Codust, 1943, c. 43, 329 — 330;

» II. Iletpos, B. I'to3enes, Xpucromarus no uctopus Ha bwirapus, 1. 2, Codus,
1978, ctp 205;

» A. lackanosa u M. PaiikoBa, ['pamoTu Ha Obarapckute mape, Codus, 2005, c. 7,
30;

» JI. XKusojuosuh, Xopusma Gyrapckoro mapa JoBana Acena I JlyOpoBHHUKY -

Wunnyjan: gacomuc 3a cpeamoBeKoBHe ctyauje, 1, 2013, ¢. 229 —239;

ITogpobeH cnmchbk Ha BcWYkH m3maHus e myOmukysan J[. XKusojroBuh (Jivoinovich,
2013: 230 —231).

XpHUCOBYITBT € OTIIEYATaH 3a ITBPBU ITBT B TopecrioMeHarns Tpyx Ha lladapuk ot 1851 r.
Toli morpemHo cMsTa, 4e rpamorata e uzgaaeHa ot Mean I Acen (1186 — 1196). [Ty6nukanusrta
Ha [lladapuk e KpUTHKYyBaHa 3apajd HAJTMYHETO Ha MHOTO HeTouyHOCTH. [Ipe3 1852 r. oTnmyHusT
M03HaBa4 Ha cTapociaBsiHCKUTe maMeTHUIM M. Cpe3HeBckuid OTmevaTBa OOIIMpPHA PELEH3HsS Ha
crpanunute Ha "M3Bectus Broporo Otnenenus Mmnepartopckoil Akanemuu Hayk" M KOpUrHpa
3Ha4yMTeNHa YacT oT rpemkure Ha [adapuk. Ocsen ToBa Cpe3HeBCKuil ce gocemia, ye Opu3MOTO
He ¢ u3mameHo mo BoiigTa Ha MBam I Acen, a mo 3amoBen Ha MBan II Acen. ToBa HeroBo
TBBpIcHUe OuBa mojakpeneHo ot CrimpuaoH [lanay3oB — ydeH ¢ 6oratu mo3HaHus B 00JacTTa Ha
OBJITapCKus €3UK, HCTOPHATA M JIUTEepaTypara, — KOMTO B MUCMO A0 peraknusaTa Ha “V3Bectus’”
JOKA3BA, ue obnacture, CHOMEHATH B MPUBWIETHyMa, OMJIM 4acT OT OBJIrapcKUTe 3eMHU NpU
napyBanero Ha MBan II Acen (1218 — 1241). BnocrencTBre XpHCOBYIBT € IyONMHKyBaH OT I
PakoBcku, ®. Muknommna u Cpe3HeBckuii. B Hawanmoro Ha XX B., mpe3 1911 r., TOKyMEHTBT €
M37a7eH OTHOBO KaTo YacT OT aucepTanuaTta Ha I. A. Mnmacku — “T'pamMoThl Gonrapcknx mapeit”,
KOSATO € oTiindeHa ¢ mpemus “JlomoHocoB”. MiMeHHO Ha Ta3u myOnukanms Ha J[yOpoBHHIIKATA
rpaMoTa ce 1mo30BaBaTt Jpyrute n3dpoenu apropu (Bobchev, 1903).

IIpeBoau. IlpeBon Ha Tekcta mpaear B. 3nmatapcku u UB. [lyifueB, kaTo U 1Bamara ce
1mo3oBaBaT Ha nmyOnukanusara Ha ['. A. MnuHcku ot 1911 1. [1o Besika BEpOSTHOCT PYCKHUSAT yU€H —
ponom ot Cankr IletepOypr, 3aBbpIIMI BHCIIETO CH 00pa3oBaHHE TaM, pabOTHII KaTo mpodecop
kbM Kareapara mo cnaBUCTMKAa KbM YHUBEpCHUTETa B I'paja, WIEH-KOPECHMOHIEHT Ha Pyckara
aKaJieMrs Ha HayKUTE — € IMaJI TIPSIK JOCET JI0 OpUTHHANA Ha JIlyOpOBHHIIIKAaTa rpaMoTa.

Ananu3. Opru3MOTO 3aro4Ba ¢ NPUBETIUBOTO OOpBIIEHHE KbM IpaxaaHuTe Ha Parysa:
“Ha OOMYHMTE W BEpHM TOCTH Ha mapcTBoTo MH~ (Angelov, 2004). ToBa moka3Ba, 4e MEXIy
Brirapus u JlyOpoBHHK MMaJio YyCTAHOBEHH MHOTO JT00pH B3aMMOOTHOILICHHUS, OCHOBUTE HAa KOUTO
OnnM TOJOXKEHM TI0-Ha3aj BBB BPEMETO M IPONBDKABAIM Jla CHIIECTBYBaT B MOMEHTa Ha
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M3JIaBaHeTO Ha rpamoTara. Ho KakBM TOYHO MpaBa M MPUBWIIETHU MPEJOCTaBUI OBATApCKUAT Lap
Ha nyOpoBYaHW, napsiBaiikk ru ¢ Ta3u rpamora? [locraHoBnenusita Ha MBanm Acen Il Oumm
CIICZIHUTE:
» “Ia BHACSAT WIM Jla M3HACAT WIM KaKBaTO W Ja ¢ CToka aa mpeHacsar” (Angelov,
2004), T.e. Toii UM paspemiaBal He caMO OE3NMPEnsATCTBEH BHOC M M3HOC, HO W
IIPEeHOC Ha CTOKH. ToBa pasnopexaaHe OWIo BATHAHO “J0 KOATO M 1a € 3eMs WIH
obmact ma moitmar” ot Obarapckoto napctBo (Angelov, 2004). ITogpoGHOTO
n30posiBaHE HA BCHYKH TpajoBe M OOJAcTH, B KOHWTO €€ MO3BOJSBAJIO Ha
nyOpoBUaHM Jla TBPryBaT, JaBa TMIpeAcTaBa 3a TOSIMOTO TEPUTOPUAIHO
pasumpenue Ha bbarapus cien Owrtkara npu KnokotHuma: “mo BauH mm wnm
BpanuueBo u benrpan moitnar, unu xomar no ThpHOBO M LSIOTO 3arope, WM
nocturHat 1o [IpecnaB u KapByHckara obmact, wiu 1o KppHckara obmacT, uim
bopyiickata, unu B Onpud u B Jumuoruka, uiu B Ckorckata objacT, Wid B
Ipunenckara, nnn B [leBonckara obmact, win B ApOanackarta 3ems’ (Angelov,
2004);

CrnenpamuTe 1Ba MyHKTa OT TpaMoTaTa ca MPUYMHA 32 Pa3HOTJIACHS MEXKIy HCTOPHIIUTE.
Kaksa e npuunnarta? Koe TouHO npenu3BUKBa Te3U COpoBe? 3a 1a ce OTTOBOPHU Ha TE3H BBIPOCH,
ITBPBO TPAOBA J1a ce pasriieiaT CIIOMEHATHTE KIIay3H.

» “HaBCAKBIE N1a CH KyIyBaT W IpojaBaT cBOOOIHO, O3 BCSAKAaKBa IIeTa, a HAMAT
3ampenieHre Mo BCUYKH 00JacTH Ha NMAapcTBOTO MU M KyIyBaT W mpojaBar 0e3
BeskakBa rpmwka’(Angelov, 2004);

» “Ko#To nM MbK MM HAlAaKOCTH B KaKBOTO M Jga OWIO HAa KIHCYpHTE, Ha
THPKUIATa WM KBJIETO U Ja ObIe MPOTUB 3aKOHA 33 THPTOBUATA, TO J1a CE 3Hae,
4e Toii € MPOTUBHUK Ha apcTBoTO M (Angelov, 2004).

EnvH OT KOHQIUKTHATE MOMEHTH ¢€: KakBo ¢ uman npensun Mean Acen I,
CTIIOMEHABalKN B JOKyMEHTa “‘a CHM KyIyBaT W IIpojgaBaT cBoOogHo”? ToBa o3HawaBa s, 4e
THPTOBLUTE Ca Pa3IoJIaralii ¢ IPaBo Ha THProBUs 0e3 BCAKAKBH orpaHndeHusA? [Ipyrata npuduHa
3a CIOpOBETE MPOM3/IM3a OT PasIuuHMs NpeBoj Ha (pasara “IPRZL ZAKWH 0 KSMEPKH”,
yrnorpebeHa B Opu3MOTO. B pe3ynraT Ha TOBa CHIIECTBYBAT PA3IMIHH THIKYBaHHUS.

Hanpumep Bacun 3narapcku B cBosTa TpWIOTHs, IOCBeTeHa Ha Obiarapckara
CpEeTHOBEKOBHA HCTOPHS, TIPEICTaBs CIETHHUS MPEBOJ: “‘Cropen 3akoHa 3a mMurtaTa”. [lo-HaTaThk
Toi 0bscHsABa, ye de facto upe3 To3um moxymeHt MBan Il Acen mo3Bonun Ha aAyOpoBYaHU jaa
TBPTYBaT U3 ILIaTa OBJITapcKa 3eMs, Oe3 Ja IamaT KakBUTO 1 fa Omio muta (Zlatarski, 1972).

Wntepnperanusita, kosto mnpemiara Caxb30B IbK, € cJlegHara: TOW MHIIE, ue
CTOKOOOMEHBT Ha JlyOpOBYaHM OWII OrpaHHYeH B ObITapckara appikasa. Criope] Hero ThPrOBIUTE
OT Tpajia Ha cB. Biac Tps6Bayio na ce choOpassiBaT Che "3aKOHA 3a MUTATa” — Taka TOM IpeBekaa
BBIIPOCHATa (hpa3a, — KOHTO OWII 3aJBDKUTENICH 32 BCHUKU B CTpaHaTa. Ta3W CBOS Te3a aBTOPBT
000CHOBaBa, KaTO MOCOYBA CBEIEHHUATA HA BH3AHTHHMCKUS MCTOPHK AKPOIOJMT 3a AbP>KaBHHUTE
OupHuM, HazHaueHW oT VBaH AceH Il BBB BCHUYKM 3aBOIOBaHM 0O0NAacTH cien OWTKara TpU
KrnokoTtHuua, u 3a puckanHust pesxum, KOWTo napsaT ycraHoBua B buarapus. [lo3oBaBaiiku ce Ha
Te3n naHHM, Cakb30B W3Ka3Ba MHEHHETO, 4Ye IyOpOBUYaHM TPsAOBAJIO Ja ce CchoOpassBar ¢
MKOHOMHMYECKHS PEXUM B cTpaHaTa. 1oBa OT CBOs CTpaHa BKJIIOYBAJIO U IUIALIAHETO Ha
CBIIECTBYBAJIMTE TAKCH CIIOpEX ‘‘3aKoHa 3a MutaTa’(Sakazov, 1932/33).

TenkyBanuero Ha KomapoB He ce pasinmuaBa ocobeHo. B cBos Tpyn Toif mwmmre, ye
MPUBUIIETHUTE, KOUTO CE€ CHIBPKAT B TpaMoTaTa, HEe TPSAOBalO Jla ce THIKYBAaT KaTo MPaBoO Ha
ThproBusi 0e3 3amallaHe Ha KakBUTO W jAa Owio Hajo3u. beiarapus He Ouina manika abpxKaBa,
KOSITO, 32 J1a MPEAPa3NOI0KU Uy KISHINUTE U Ja TTOOUIPH THPTrOBCKUS CH OOMEH, OW MO3BOJIMIA HA
IyOpOBYaHHM Ja THPIyBaT, 0e3 Ja ce choOpa3sBaT ¢ MKOHOMHUYECKHTE Pa3Nopen0u B IbpXKaBaTa,
THI KaTO MO TO3W HAUMH € IIsU1a J1a 3aryOr 3HAYUTEHO Mepo OT MPUXOJHUTE B XazHata. HampoTus,
npoabibkaBa KoiapoB, THProBIWTe OT JaJMaTHHCKaTa OOMMHA OWIM 3aJBJDKEHH J1a CIIa3BaT
YCTaHOBEHHTE B OBJITApPCKUTE 3eMU MUTA “TIO 3aKoHa 3a Teprosusta” (Kolarov, 1973).
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[To-pasnuuna rnegHa touka npexacraBs C. JlumeB. OcHOBHaTa OTIHMKa B Heromara
HMHTEPIPETAIHs Ha TOCTIEeIHUTE ABE KJIay3H ce IBJDKH Ha KOPSHHO Pa3NNYHUS IIPEBOJ Ha (pa3ara
“npkgh ZaKWH 0 K¥AlepkH”. Criopex HEro NMPaBHIHMAT NPEBOA HE € “IPOTHB 3aKOHA 3a
TBHProBusATa”, a “IPOTHB IOTOBOpa 3a MHUTOTO . B 00OCHOBKaTa cHM TOH ce TO30BaBa Ha
n3cieBaHuATa Ha CpbOCKUs ucTopuk MupociaB MapkoBud. ThIKYBaHHETO My € CIEIHOTO: B
Obarapckata u cpbOckara aumiomanus npes XIII B. nymara ZAKOHL He OTroBapsijia Ha JJHELIHATA
HOBOOBJITapcKa Ayma “3akoH”, a 03HayaBajia “oroBop”, “moroBopHa rpamorta”. ToBa 3HaYeHHE
Ha ZAKONHh OUJIO 3aCBUJIETENCTBAHO C 0€3CHOPHU W3BOPOBU AaHHM. Taka Hampumep B JJOrOBOpa
Ha Obnrapckus nap Muxaun Acen Il ¢ lyOpoBHuk ot 1253 . ce TOBOpHU 3a CHIIECTBYBAaHETO Ha
ZAKOHK (10roBop) MeXIy cpbOCcKus kpan u Parysa orHocHO MuTOTO 3a conra (K¥MEPKh
COALCKH). B rpamorara Ha xynaH PajgocnaB, cuH Ha 3axiyMckus KHA3 AHIpel, u3galieHa Ha
JaJIMaTHHCKaTa o0wmHa mpe3 1254 r., ce HaOmsra Ha crapus A0roBop (L0 CTAPOM ZAKOHY),
KO#TO Omi ckmodeH Mexay JyOpoBHUK M 3aXJTyMCKOTO KHSDKECTBO. B rpamorara Ha cpbOCKUs
xpan Credan Ypomr II (1282 — 1321) 3a agpuatudeckara oOmuHa € OTOEIsI3aHO — Ja ce cla3Ba
JoroBopHara rpamota (ZAKOHb), n3aaneHa ot Oama My Ha xy6posuanu (Lishev, 1970).

[lo ce oTHaca no K¥AEPKH B rpamorara Ha MBan Acen II, K¥MEPhKh He 03HAaYaBa
“Tpproeud”, a “muto”. ChIUAT TepMHUH K¥MEPLEL (MHTO) € yIOTpeOeH B JoroBopa Ha Muxaun
Acen II ¢ [lyopoBHuK. bbarapckoto K¥MEPLK € NPEeBOj OT BU3AHTUIICKOTO KOUUEPKIOV, KOETO
mpe3 XIII — XIV B. ce ymorpebsBano BB BuzaHTns chc chIOIoTO 3HaUeHHWE — “MHTO”. Makap u
MPOM3ITBI OT JATHHCKOTO commercium, BU3aHTHHCKHUAT TEPMHH KOUUEPKIOV IO TaKaBa CTEIECH
ce HaMoXWI U Ha M3Tok, M Ha 3aman B 3HaYCHHE “MUTO”, Y€ M3MECTHJI HAITBIHO OT ymoTpeda
JIATMHCKOTO commercium B 3HAYeHHETO My “ThproBus’. B cpeaHOBeKOBHAaTa JIaTHHCKA
JTUIIOMAIAS commercium ce MpeaaBajio 4ecTo JOpH ¢ TpenusupaHara ¢opma commerkium u
03HAYaBaJI0 HABCAKBIE “‘MHUTO”, a TIOHATHUETO “THProBUs’ ce M3pazsiBaio ¢ merces. M1 He camo B
TBPTOBCKHATE IOKYMEHTH, HO H300II0 B TOBOPHMMHS €3MK Ha TOTaBallHATa MEXTyHapOIHA
ThproBus. HaBcsikbae ce Hanoxxuna Ta3u TepMuHonorusi. UMeHHo noa BiusiHME Ha yrmoTpebata B
KMBaTa ped ce IONMy4YriIa U JaTHHCKaTa ByiarapusupaHa ¢popMa comerclum, KOsTO IPOHUKHAIA U
B NHCMEHHs €3UK M C€ Cpella B JIECETKU JOTOBOPHU NOKYMEHTH ChC 3HaueHue “muro”. OT
Kouuéprkiov u comerclum (MHUTO) ca TPOM3BEACHH W OOO3HAUCHHATA KOUUEPKIOVOS U
comerclarius (MuTHHYap). BCcMYkO TOBa CBHIETENICTBA 332 OOLIONPHUETOTO 3HAYEHHE ‘“‘MHUTO” Ha
TEPMHUHA KOUUEPKIOV, HA TATHHCKUTE My (opMu commercium u comerclum u Ha OBITapCKOTO
K¥MEPLEL. CriejoBaTeIHO HE ChIIECTBYBAJIO HUKAKBO OCHOBAHHE []a C€ MNPEBEXKIA H3Pa3bT
"ZAKWH 0 K¥MEPKH” B rpamorara Ha MBan Acen Il kaTo “3aKOH 3a ThProBusaTa” U Jia Ce IPaBsT
OT TOBa M3BOJM, KOUTO HE CHOTBETCTBAT HA TOraBallHaTa ObJArapcka AeWCTBUTENHOCT. JaHHHUTE
Ha W3BOPHTE IOTBBP)KAABAT HANBIHO WHTEpIIpeTanuiaTa Ha MmupociaB MapKkoBuY, KOSTO
nozakpers u C. JInures, ye “ZAKWH 0 K¥MEPKH” 03HauaBa “norosop 3a mutoto” (Lishev, 1970).

Jpyro Hemo, Ha koeto oOpbia BHIManue C. JIumes, € 0OMUKBT HAa OBATapCKHs Has3ap
mpe3 XIII u XIV B. Toit 6mn MHOro pa3gpoOeH W 00XBaHAT OT I'BCTa MpPEXa OT BBTPELIHU
MHUTHHYECKH OapHepH, HAJIOXKEHH OT IIEHTPAJTHATa BIACT M OT MECTHHUTE (heoasi. 3a TOBa UMAJIO
SICHU yKa3aHus B noroBopa Ha Muxawui II Acen ¢ Iy6posauk ot 1253 r. Tam 6uno otdenssano,
4e TyOpoBYaHM MOTarT Jia KyIyBar ¥ IpoaaBaT cBoOOIHO B beirapus, 0e3 1a uM ce B3eMa KaKBOTO
1 Aa 6uno MuTO (KyMepK) HUTO B Ipaj, HUTO HA MaHAWp, HUTO Ha CEJICKU THPXKHIIA, HUTO (IpU
IIpeHacsHe Ha CTOKA) IPe3 MOCTOBE, PEKH W ITBTHINA. SICHO MpoindaBasio OpeMeTo OT BBTPEIIHU
MHUTa, OT KOETO OMJIM OCBOOOAEHH UYKICHLUTE, HO KOETO TErHeNO0 HaJ MECTHHUsS ObIrapcku
Thprosel. ToBa obyaraHe ¢ TaKCH IO TPaJOBE M OOJACTH HAITOMHSAJIO MHOTO Ha MHTHHYECKaTa
cuctema BbB Buszantus no ceioro Bpeme. B M3rounara Pumcka umnepust ¢ BbTpEIIHM MHUTa CE
3aIuTamaiy: 1) mpaBoTo 3a MpeHAcsiHe Ha CTOKAaTa, 2) MPaBOTO 3a M3JIaTaHeTo U MO THPJKHUINaTa U
3) nmpaBoTO Ha MOKYNKO-NpoAaxOa. Takcu OMIM W3MCKBaHM OT MOJAHUIUTE HAa UMIICPUSATA BHB
BBTPEIIHOCTTA Ha CTpaHAaTa 3a IIPEHACTHEeTO Ha TEXHUTE CTOKU OT eHa obmact B aApyra. MUTOTO
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BBPXY Mpojnaxbara ce IJamaio HANOJIOBHHA — €QHAaTa 4YacT OT KylyBada, a JApyrara oOT
npoaaBava. [lo Bcska BeposTHOCT M B rpamorara Ha VBan Acen Il ce mmano mpenBua ToBa
TPOMHO obyaraHe: MpW MPEHACSIHETO Ha apTHKYJIMTE Mpe3 KIUCYpUTe U OTIEIHUTE 00JacTu, Mpu
M3JIaraHeTo W MpojaBaHeTo UM Ha maszapa (Lishev, 1970).

Bb3 ocHOBa Ha pasnuyHUs NpeBoJ U crneuudukara Ha Obiarapckus nazap Jlumes
3aKIIOYBa, 4e MOox “‘cBOOOIHO” cienBa ma ce pa3dmpa OCBOOOXKIABAaHETO HA IyOpPOBYAaHH OT
IUTAIIaHeTO Ha BCUUKU TaKCH BBTPE B AbprKaBarta. J[pyrusT CHOpeH MOMEHT € KaKbB € MPaBUIHUAT
npeBox Ha (pazara “IP'EZL ZAKWH 0 K¥MepkH” ? Cropen Jlnmes Toit 61 TpsaGBano ga Obae:
“mpoTHB HOTOBOpA 32 MUTOTO . TOBa 0O3HAUaBa, Ye B rpaMoOTaTa HAMa TOYKa, KOATO Jja OrpaHuYaBa
[0 HIKAKBB HAUYMH CTOKOOOMEHAa Ha THPrOBIMTE OT aJpuaTHueckara oOIIMHAa Ha OBITapcka
TepuTopHs. BCBITHOCT MpH Taka HamNpaBeHUs NPEBOJ MOCIeAHAaTa Kiay3a NpuaoOuBa CIeIHHS
Bua: “KoiTo i mBK MM HamakoCTH B KaKBOTO M Jla OWIO Ha KIMCYpUTE, Ha THPJKHIIATa WIIH
KBAETO U Ja ObJe NPOTUB JIOTOBOpPA 3a MHUTOTO”. T. €. LAPAT € MpedynpeAus HUKOW 1a He
HapylllaBa IpaBaTa Ha IyOpOBUaHM, KOWTO HMald IO JOrOBOpa 3a MHTOTO. TyK BB3HHKBa
BBIPOCHT: KOH € TO3H “HOTOBOP 3a MUTOTO? BCBIIHOCT TOBa € camara rpaMoTa, TS peACTaBIIsIBa
CBOEOOpa3HO CIOpa3yMeHne, OTHACSIIO ce 0 IUTAI[aHeTO Ha HaJlo3WTe B OBJIrapckara IbpXKaBa.
Upe3 T03u AOKYMEHT OBITapCKUAT Lap 0CBOOOANT AyOPOBHUILKUTE THPrOBLUU OT BCHUKUA MUTA B
JTbpiKaBaTa.

OT BCHYKM W3JI0KEHH HMHTepIpeTauuu Hail-yOeauTtenHa mariexna tazu Ha C. Jlumes.
BeposTHO TOBa ce IBIDKH Ha JoOpaTta u OoraTa apryMeHTarus, KosTo npencrass. [I6pBo, HAITBIHO
JoruyHo € B bwirapus na e uMano TpoiHO objaraHe, KakBOTO € ChIECTBYBAJIO BbB Bu3zaHTHS.
Tyk € MOMEHTBT /ia ce IPUIIOMHH, Ye CHCTEMAaTa Ha yIpaBieHHe Ha BTopoTo OBirapcko napcTBo
e Ouwna moBIMsSHA HMMEHHO OT BHU3aHTHiickaTa. BB3MOXXHO e Obarapckata IbpikaBa Ja €
3aMMCTaBaNa W HAKOW HJEH OT (\MHAHCOBATa OpPraHM3alus Ha mMmIepusta. Bropo, pasapobeHusT
OBNrapcky masap ¥ MHOroOpOWHHTE BBETPEIIHN TAKCH, H3UCKBAHHU OT (heosaliiTe, ca HaTOBApBAIN
MHOTO KaKTO MECTHHTE, Taka M 4YyXJICCTpaHHHTE TBHPrOBIM. ToraBa € JOTHYHO 1Oa ce
MIPEATIONOXKY, Ye pasmnopexnaHero Ha Mpan AceH Il “HaBcskbpie &a cM KymyBaT M IpoOJaBaT
cBOOOMHO” B TpaMoOTaTa CIle/[Ba Jla C€ ThIKyBa KaTo IIPaBOTO Ha JyOpOBYAHM Ja THPIyBaT, Oe3 xa
[UTAIIAT Ha OONAPUTE U3UCKBAHUTE OT TSX BCEBB3MOXKHH TakcH. CaMoTo noJapoOHO U30posiBaHe Ha
OTIETHUTE OONIACTH W IpajoBe OM MOTTO Aa ce BB3MpHEME KaTo MHAMUPEKTHO MPEAyNpexIcHHue
KBM MECTHUTE (eolaiu jaa ce choOpassaT ¢ mapckara mosens. MBaH AceH Il mopu e BKIFOUMIT
HaKa3aTellHa KjIay3a B OPH3MOTO CpEIly Te3H, KOUTO CE€ OCMENAT Aa IPECTHISAT BOIATA My U
HaBpEIT Ha HETOBUTE “O0MYHM M BCeBepHH roctu’. [1o To3M Ha4unH TOH rapaHTHpai 0€30IIacHOTO
UM TIpeOHBaBaHE B CTpaHATa, OCHUTYPHIJ 3aKpHiIa KaKTO HA CAMUTE TAX, TaKa U HA CTOKHUTE WM.
JlaBaHeTo Ha TakuBa NMPOTEKIMHU HECBMHEHO € OJaromnpusTCTBAlIO Pa3BUTHUETO Ha THPrOBUATA U
pasmupsBaHeTo HAa 00XBaTa U.

IIpnunau 3a H31aBaHe HAa OpU3MOTO. IHTEpecHO OM OMITO J1a ce TOTHPCAT OTTOBOPH HA
BBIpocute 3amo MBan Il Acen pemasa ma mage Ta3u rpaMoTa Ha AyOpOBYAHHU W 3aII0 TOBA Ce€
ciyuBa cieq outkata npu Kiokotauma npe3 1230 1.? 3a chxanenue, HUTo eauH u3sop ot XIII B.
WU TI0-KBCEH ChABPIKA HAKAKBO 0OscHeHHe. [Ipu ToBa momoxeHne MOXKe caMo Ia ce pa3chikaaBa
BBpPXY (hakTHTE, ¢ KOMTO pasmoiarame. Ciex TpuyMda Ha OBITapcKOTO LAPCTBO HAJ CIUpCKaTa
IbpikaBa BiactTa Ha MBan 11 Acen moctura 1o aapuaTHYecKOTO KpaOpekue U B HEMOCPEACTBEHA
ommsoct no JlyoposHuk. [IpeaBna HOBOTO CTaTyKBO MOXKE Jla C€ MPEATONOXKH, 4e WMEHHO
THProBUUTE OT Parysa ca mouckanu a ypeasT OTHOIICHHUTA CH C HOBHS NpUTEXaTed Ha KIoYa
KbM BCHYKH BXHH ITBTHUINA 32 CTOKOOOMeH Ha bamkanckus momyoctpoB (Kolarov, 1973). Bee mak
BCeu3BeCTEH (aKT €, 4e JyOpOBYAHU CE€ CIIABAT C I'bBKABaTa CH MOJUTHKA M YMEHHETO CU YCIECLIHO
Jla ce aJanTupar KbM IPOMEHSIIATa ce 00CTaHOBKA B MMETO Ha NMPOIb(TIBAIIATA THPTOBHS.

Ot mpyrara cTpaHa Ha MOHeTaTa obaye e Mmo3unusATa Ha Obarapckus uap. Kaksu ca 6umu
HErOBUTE NPHYMHH Ja Jaje Ta3d IpaMoTa Ha MaJMaTHHCKHSA Tpan? Bb3MoxkHO 1M € Toi ma e
cleqBall HAKaKBa OT/JaBHA YCTAaHOBEHA JIMHMS HAa B3aUMOOTHOIIEHUS C KUTENIUTE Ha Ipajia Ha CB.
Briac? B Tasm Bpb3ka IOmmo Pectw Hm mpumomns, de ome koraro map Camymn (997 — 1014)

194



3aBNafsl TojisiMa 4YacT OT agpuaTHYecKOTO KpaiOpexkue, AyOpoBYaHH MOMYYMIHM JOCTBI 0
obpnrapckute 3emu (Kolarov, 1973). Illo ce otHacs 10 Bpemetro Ha BTopoTo Obirapcko mapcTao,
SkoB Jlykapu TBBpIM, Y€ B CTapu aHaIM Ha JaJIMaTUHCKAaTa pemyOivKa HMMano JOKYyMEHT,
moamucaH oT map KamosH, ¢ KoifTo Tolf paspemaBan Ha JXKHTENHTe Ha Parysa ma ThpryBaT
ceoboano B 3emutre My (Kolarov, 1973). Bb3 ocHOBa Ha Te3W JaHHH MOXE Ja CE H3KaKe
npenmnoyioxkenueTo, ye VMBan Il AceH e mpoab/DKUII MONMTHKAaTa HAa CBOUTE MPEIIIECTBEHUIN
cIpsMO afpuatndeckus rpal. CpLiecTBYBa U APYro OOSICHEHHS 3a TO3H XOJ Ha OBIrapcKus 1ap, a
HMMEHHO — CTPEMEXXBT MY Jla pa3dyIH CTOIIAaHCKaTa 3aTBOPEHOCT Ha cTpaHarta (Bozhilov, 1999).

B xonma Ha pascexaeHrue BbpXy (akTuTe M OOCTOSATENCTBAaTa OKOJIO M3JaBaHETO Ha
OpM3MOTO He OWBa Oa ce MPOIyCKa eIMH MHOTO CBIIECTBEH MOMEHT — IpPHUBHIECTHYMBT €
MOJIMCaH ¢ HOBaTa TUTJIAa Ha Obarapckus wap cien Outkata npu KiokoTHuIla, a UMEHHO Beue
KaTo Ijap He caMo Ha OBJTapuTe, HO U Ha ThpuuTe. Kakbs Mo-1006p HAUMH 1 3a5BH NPT APYTHTE
BJIAJICTEIIN CBOSITa HOBA TUTJA, MOT'BIIECTBOTO Ha Jbp)KaBaTa ¥ Ja O3HAMEHYBa rodenara cH HaJ
EnupckoTo AecmoTcTBO OT TOBa — Ja pasnuile o(uipaleH JOKYMEHT C Bede NMPOMEHEHATa My
turynarypa. Vsan Il Acen s 3acBuzeresncTBa B omle nBa odpuuuanHu gokymenra ot 1230 r. —
Baromneackara rpamora u 3nataust nedat (Bozhilov, 1999).

Ilo Bcsika BepOATHOCT NpUYMHATA 3a u3AaBaHeTo Ha JlyOpoBHuikara rpamora €
KOMIUIeKCHA. Hecnmy4aiiHo ynpaBIeHHETO Ha eHa Tbp)kaBa MOHSKOTa Ce CpaBHsSBA C UTpaTa Ha
mIax, KbJIETO BCEKH XOJ TPsiOBa a ObJic BHUMATEIHO OOMICIICH, KaTO Ce B3eMaT IPEABUI BCHUKH
obcrosrencTBa. OCBEH TOBa MIpacHMAT TPAOBa Aa yMmee Ja NMPEABMXKIAA Pa3Bos Ha CHOWTHATA
HSKOJIKO X0Jla Halpes, 3a /1a NoXbHe ycrnexu. Bnaneren ot panra Ha MBan Il Acen cbe curypHoct
€ MpUTeXaBal TaKaBa aHAJIUTHYHA MUCHI U € OWJI pELINTeNeH BbB CBOUTE JACHCTBHSA, KOUTO B
KpaliHa cMeTKa M3BelIHM Brirapus 10 HETOCTIDKMMH BHCOTH 332 HACICTHHIMTE Ha OBJITapCKUsL
TPOH, U € OCTaBUII clie/l ce0e CH eTHa MOTUTUIECKH M HKOHOMHYECKH MOT'BIIIA AbPiKaBa.
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Mariana Kurshumova
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Abstract: This paper analyses and explore palacographical aspects of The Priest Yoan’s
rewrite (Zmeevo,1830) of “Istoriya Slavyanobulgarska” by Paisii Hilendarski. There are scientific
hypotheses about the authorship of the marginal notes on sheet one of the manuscript.

Key words: Bulgarian National Revival, Paisii Hilendarski, “Istoriya
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Ion-Moanosara npenpapka (ITHIT) na ITancuesata HCTOpHs Ce OTHACA KbM POIOCIOBA
Ha Pwiickara npemnpaska (PIT)— omn-HoanoBa MpenpaBKa (HPI)—» [IepBa XapuToHOBa NpenpaBka
(X1)— Bropa Xapuronosa npemnpaska (X2)— I'epos mpenuc. [IspBoHavannara nadopmanus 3a
CBHIIECTBYBAHETO Ha TaKbB PBHKONHUC 3arloyBa OT MyOimKkammsata Ha B. 3marapckm ot 1899 r.
(Zlatarski 1899), HO HCTHHCKOTO i1 BBBEXKIAaHE B HAayKaTa e HampaseHo ot WM. Meawos (Ivanov
1914: LVI). Uupopmanus 3a ITAIT naar M. CrosHos (Stoyanov 1962), b. Anrenos (Angelov
1966). BpB BCHUKU TSAX € HANWIE Te3aTa 3a CHIIECTBYBAHETO HA JBa PHKOMHCA! HfIH, C KOWITO
pasmosiarame, ¥ 3MeeBCKa IIPempaBKa, 3a KOSATO UMaMe caMo OmOimorpad)cké CBEICHUS, HO He
3HaeM kpae e. Mims TomopoB B cBoeTo u3cienBane oT 1985 r. n3kas3Ba 3a bpBU BT CbMHEHUE
OTHOCHO TOTyJIPHATA Te3a M JOIYCKa CHIIECTBYBAHETO HA eMHCTBEH PBHKOINC, a MvMeHHo TTHTT
(Todorov 1985). Tasu xunoreza e mpuera or M. KpbcreBa M apryMeHTHpaHO NpEJICTaBEHA
(Krasteva 2014). B mamero uscneasane ot 2014 r. (Kurshumova 2014), karo ce omupame BbpXy
JIOKa3aTeNICTBa OT Pa3jIMYeH XapaKTep — JOKYMEHTaJIHH, aHTPOIIOHUMUYHH, €3UKOBH, OKa3BaMe
CIICTHUTE TE3H:

* CobuecTtByBa camMo eauH mpenuc Ha IlaucueBaTa HCTOpHS, KOWTO IO NpHUETUTE
mapaMeTpH IpH MMEHYBaHETO M CHOOPA3HO CHINECTBYBAIlaTa MOMYJSIPHOCT € Hal-mo0pe na
napuuame [Ton-Hoanosa npenpaska;

« ABrOop Ha pbkommca e mon Moammkuii Ilerkouu (Mommkuii IleToBmu), MecTeH
CBEILEHHK B €. 3MeeB0, CTapo3aropcko;

* [IpenuceT e HanpaBeH 1o Monba Ha JJoope Kropkuusita;

* Cn3ganeH e npe3 1830 r. B c. 3meeBo, CTapo3aropcko;

* Cratuara e 4acT OT akageMUUHHs npoekT ,,0T ycra Ha yxo“... 1o Internet (IIpoext Ne ®I1-17 OJID-004 /
16.05.2017), ®oun ,,Hayunu uscnensanus’ npu ITY , ITaucuit Xunengapcku®,
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* MectonaxoxaeHueTo Ha prronuca qaec € B HBKM, Codust, Ne 1113;

* To3u pBKOIHC € MOCITYX U 32 OCHOBA (M3BOJ) HAa MOHAaX XapHUTOH IIPH CH3/aBAHETO HA
X1;

+ TexcrbT Ha Ilamcueara mcTopHs mo Bpemero Ha ITHMII ce e 4eTsnm M THIKYBam oT
JTYXOBHHTE JIMLA B TEXHUTE IPOIIOBEIH U B paboTaTa UM KaTo yUUTEIH.

KbM KpaTKOTO TpENCTAaBSHE 33 MPHUCHCTBHETO HAa PHKONMMCHAaTa KHura Ha ITWIT B
MaNCUE3HAHHETO € HeOoOXOaUMO Ja TMpUOaBMM W TIOCOYBAHUS HEEIHOKPATHO (akT 3a
OTCBCTBAIIOTO HAyYHO ONWMCAaHWE WM W3CIeABaHE Ha HEWHUS TekcT. Bce mak B wacT oT
LUUTUpPAHATA JIUTEpaTypa € MPeUIoKEeHO Majieorpadcko MpeCcTaBsiHe, KOSTO € B pa3inyHa CTeIeH
H39epIIaTeNHo.

Ilenta Ha HameTro H3cieOBaHE €, KAaTO HMaMe NPEeABH] Beye IIOCTUTHATOTO, [1a
MIPEATIOKUM I[SUIOCTEH TManeorpadcku aHAIN3 BEPXY HCTOPUYECKHS pa3ka3 OT PBKOIHCA, KaTO cMe
H3I0JI3BAIM JAUTUTAHOTO My Komue, nputexkanne Ha HBKM. CpaBHUTENHO MbJIHaTa KapTUHA,
KbM KOSITO CE CTPEMHM, OM TOITOMOTHANA CHIOCTABMTEIHM HM3CJIEIBAHMSA, Thit karo ITHII e
Hayvajo Ha TpU POAOCIIOBHU PA3KIOHEHUs OT MociieaBalu (3acera) 7 ppkonuca. OT npyra cTpaHa,
TO3M aHaIM3 GM HM IOMOTHAN 1a (pa3)o3HaeM mpenucBaya non Moannkuit [TeTkoBHd, 3a KOTOTO
nHpopManusITa € OCKbIHA.

PrronucHaTa Kaura Ha [TATT chabpka 64 n3nucanu nucra mwiroc 20 npasau ¢ pazmep 19
X 22,5 cm. Ha ctpanuna ca nanmuue ot 19 mo 21 pena. KHnxHOTO TAJ10 3amouBa ¢ 3 npasHu JIHCTA.
IIpenuchT Ha UCTOPUUYECKUS TEKCT € PA3MONIOKEH Ha cieapamure 61 nucTa, KaTo € MUCaHo U OT
nsere crpanu. Cnenpa 1 mpaseH JIUCT, ciell KOMTO Ha 3 jucTa € MpeACcTaBeHO JKUTHETO Ha CB.
KceHooHT (k0oeTo e He3aBBPIIEHO), a clel TAX cneaBaT 16 mpasnm mucra. OpurmHanHara
MarvHays ¢ OyKBeHa, HO € HAUIMYHA 10 55-M JIMCT OT HCTOPUYCSCKHS pa3Kka3, KOMTO MPOIBIIKaBa B
omie 6 mucra. JlobaBeHa e ¢ YepeH MOJIMB HOMepanus ¢ apadbcku nudpu npu 6udbarorpadupaHeTo
Ha pBKOMHca. PEKOMHCHT He € B 100pO ChCTOSHME, 3alalBaHMs ca 3acerHajld BCHYKH JIICTOBE,
MOpagy KOeTO pa3duTaHEeTO HA TeKcTa Ha J.1 B ropHaTa My JsCHA 4acT € 3aTpyaHeHo. Kuurara e
Omna mepBo npuTexxanne Ha ETHorpadcekus mysei B rp. Codusi, KoeTo € BUAHO OT MOPEIHOTO
M3MMCBaHE HAa MHBEHTapHHA 1 HoMep (583), KakTo U OT KPBIJIUS Meyar Ha My3es. JlHec kHurara e
gacT OT cTrapornedyaTHus ¢oHa Ha Hammonamna OubGnworeka ,,CB. cB. Kupun u Metoamii®, rp.
Cotuss ¢ xatamokeH Homep 1113, koHWTO € wW3MMCAaH HA pa3IMYHE MecTa B IOJETaTa.
PasnoznaBaem e m mewarsT Ha HB ,,Bacun Komapos™ rp. Codus, kakBOTO € OMIO MPEIUITHOTO
nMe Ha HBKM.

XapTusaTa e nebena u rpamaBa ¢ XOPHU30HTANHH JHHUHM. HepasmimunmMo e HaJmdueTo Ha
BOJIHM 3Ha1u, Makap M. CTOSIHOB Jja MOCOYBA BOAEH 3HAK HA I1ap ChC CKUITHD.

Kunrara e B Xy0aBa KoXeHa ITOJIBBP3HS ¢ KPACHBH NPECOBAHM (BTHCHATH) eleMeHTH. Ha
JIULeBaTa KOPHUIA 10 Is1aTa nepudepus uMa Mo YeTHPU YCIOPEIHH MPaBH JIMHHUHU, KaTO MEXKIY
MIOCJIETHUTE JIBE BBTPEIIHN Pa3CTOSHHETO € MO-TOJSIMO M BBPXY TpeTaTa € MOJ0)KeHa HadyIeHa
nuHMsA. To3u MOTHB ce MOBTapsl M Ha KpailHaTa Kopuia, HO 0e3 yeTBbpTaTa BBHTPEIIHA JIMHUS.
IIpaBu BrewaTiIeHNEe KpacHBa MHKPYCTAIIMN KaTO [IEHTPUPAH JEKOPATHBEH €JIEMEHT BBB (opmara
Ha poM0, KOMTO Ha JMLIEBaTa CTpaHa IpeIcTaBs pasmsiTHeTo Ha Mcyc XpucToc, OKOJIO KOEeTo ca
obpasure Ha cB. Boropomumua u Ha cB. Moan, a Ha 3agHaTa Kopuma — OuGNeiickus o6pa3 Ha
cepaduM ¢ IIecT Kpuia. brioBUTe IEKOPAaTUBHM €IEMCHTH Ca Pa3jMYHM Ha JBETC KOPHIIH, Ha
JIMIIEBaTa CTpaHa Te Ca MO-TOJEMH, C KPaCHB yCIOXKHEH PHCYHBK, a Ha T'bpOa mMar opMara Ha
MaJIKU KBaJpaTH, KOUTO Mo nepudepusita cu ca nekopupanu. OGopMICHUETO HA KOPUIIUTE KAaTO
TEXHOJIOTHS, XyJ0)KeCTBEHa M3paboTka M Karo m300p Ha OmOmelcku oOpa3u 3aCBHICTENICTBA
mogyepraHa ONM30CT C TUMHMYHATA OpPHAMEHTHKA HAa KHHMIHUTE, N0 Ha KHUTOBE3HHUIATa KbM
Punickns mManactup. B HaydHata nmTepaTypa ca OIMcaHM MHOTO 3ama3eHH PBKONMCHU KHHTH,
KOMTO BbHB BBHIIHOTO cH opopwieHMe ce mnpumnokpupar ¢ IIMII (moBeue 3a Puickara
KHUTOBE3HWIIA U HelfHaTa MpoxyKuus Bk Atanasov 1959).

ITucano e ¢ 06paboTeHo, Xy0aBo MUCMO, CPEJICH, a MOHSAKOTa U APEOCH MOJIyyCTaB, KOUTO
ce pemyBa ¢ HoyKypcuB. Uncara B TEKCTa ca MpeACTaBeHH ¢ OykBeHH Iu(pu, KaTo caMo Ha II.
316 u 4la (mocoueHUAT HOMEp Ha JIMCTa € 1o nobaBeHaTa UpPOBa HOMEpALUs, KaTo ¢ a U O
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npecTaBsiMe IBETe CTPaHU Ha JIMCTa) T€ ca M3MHUCaHU ¢ YepBeHO MacTwio. EauHcTBeHo Ha 1. 33a
JUYU W3MOJ3BAHETO HAa YEPBEHO MACTWIIO TPU 3ariiaBHU OYKBH, KOWTO CSIKAall ca MOKPUTH
MOCJICABAILIO C YEPHO.

PpKOMUCHT 3am04Ba ¢ KPacuB CpPeJICH TOIYYCTaB, KOMTO HECHCTEMHO CE W3IOJ3Ba M Ha
pazIMYHU JpyrH MecTta. Bce mnak Hanmuie € M3BECTHA IOCJIEIOBATETHOCT B HETOBOTO
eNIeHacOueHO BKIIIOYBAHE KAaTO TpaduKa B 3aryiaBUsATa Ha pa3lellil U TeXHHU nojadactd. Ha mpyru
MecTa ynorpebara My € MIpeiroJyiaraeMa MOopagd BeposiTeH HadaleH MOMEHT OT paboTara Ha
MpenucBaya, KOraTo KakTo KOHIICHTPAIMsITa My, Taka M MPOAYKTHBHOCTTA MY IPEIONPENEIIST
HEroBOTO cTapanue. ITo-royisMaTa 4acT OT PHKOIMKCA U3MOJ3Ba MOJYKYPCUB, HO M Ta3H rpadpuka
HE 3acsira BCMYKW OYKBH B Aymara. ECTECTBEHHST CTpEMEX Ja ce yCKOpW paboTara BOIU JIO
HEroBOTO BKJIFOUBAaHE, HO MOXE Ja MPEANOJNIOKHM K (akTopa ymopa, pe3ysTaThT OT KOSTO €
BUJICH MIPY U3ITUCBAHETO HA €JIEMEHTH OT OYKBUTE, B HAMAJSIBAHETO HA pa3Mepa UM, H3KPUBEHHUTE
penoBe. C To3u (GakTop MOXKE J1a ce OOSICHU M CPEIIAIIOTO Ce MPEMUHABAHE OT IOIYYCTaB KbM
nonykypcuB. KpalHUAT pe3ynTar e CcBOeoOpa3HO NpEIUIMTaHe Ha JBaTa THIA IHCMO,
OCBIIECTBEHO C 100pa, 0TpaboTeHa TEXHUKA.

B mouepka Ha mpemucBaya MOraT Jja c€ OTKPOST XapakTepPHU MOJYYCTaBHHM W3MHCBAHUS
Ha cyieiHUTe OYKBU: b b B 0 bI b ca ¢ BIiiecTH HauepTaHUs, KOSTO Ce MOCTHTa Ype3 yIbJIKaBaHe
Ha XOPU3OHTAIHUTE TOPHH WIH JIOJHH €JIEMEHTH M3BBbH OYKBEHaTa KOH(PHUTYpamus; K X ca ChC
CHITHO YABJDKEHA JisIBa XacTa, KOSATO CIIM3a MO ToJHus rpaduueH ped; H (yK) ce u3nucBa Mexay
TOPHHS W JONMHHS TpaduyeH pen, Oe3 wact oT OykBaTa Ja HaBIU3a B MEXIYypelIOBOTO
MPOCTPAHCTBO; 3 § CNIM3aT C JOJHAaTa cH 3ao0iieHa YacT moj rpaduuHara juHus, b npu
M3MUCBAHETO HAa KOOWIIMIIATa JINTICBA JECHUST Cepud, a IEBHUSIT € 3HAYNTEIHO yIBIKEH.

CKOpOMHUCHOTO THCMO TIPUTEXKaBa CJICAHUTE XapaKTepHU OYKBU: MOJIYKYpPCUBHO
nojierHasio © (TMOYTH BUHATH € B TO3UIMS CIel TJIaCHA), KOETO € OCOOEHO MpennovYHuTaHo,
BKJIFOYEHO € oIlle Ha JI.1, KOWTO MHaYe € ¢ MOJYYCTaBHO MHCMO;, T MHOTO 4eCTO MMa rpadudeH
BapHaHT OT TPU BEPTUKAIHU YEPTHIIN, OOCTMHEHN B TOPHHS XOPU3OHTAJ C MPaBa 4epTa; b b B bl
b broecture HadepraHus ca 3aMEHEHHM CbhC 3aKPBIVIEHH NETIUIM, YECTO XacTara Ha b b €
HAKJIOHEHA HA/SCHO M yIbJDKEHa HaJl TOpPHUS rpaduyveH pel; A ¢ KaMIIMYecTa OIallKa, CHITHO
MOJIBUTA HASIBO;, €IHOKPAYHO T C MHOIO JABJIra, KpacMBO HM3BUTA HAJSBO TOPHA YacT, K C
OTJaNieueHN W HEAOMHpAIIU CE JIBE XaCTH, KaTO MsACHATA € MOYTH BEPTUKAIHA C MHOTO JIEKO
3aKpPBIJISIHE; M JI ¢ IPUOJIDKABAIIO Ce IO ChBPEMEHHOTO UM PHKOIUCHO M3IKMCBAHE; 10 € C MHOTO
ceruuaHa rpadus — OBPBO € HM3MHUCAHO MAJKO OacTyHYe, KOETO IIABHO € CHEIUHEHO C
MOCJIEIBAIIO KPBrie, HE3aBbPIICHO B TOPHATA CH YacT; CKOPOIMCHUAT BAPUAHT Ha A (MAIIbK FOC) €
MOYTH yeAHakBeH ¢ OykBa . Hamuie e CKOpONMCHOTO CBBp3BaHE Ha ChCeNHU OYKBU: OpP B
MYJZIPOCT, Hb B CUHB (KaTo H € HajpeaHa OykBa). CpelaT ce U Ha JIMFaTypH: TB B JIYKaBCTBO; TH B
JKaJIOCTHO; Th B YaCTh, KOETO € BB3MOXKHO TOpajy MpaBaTa 4yepTa Ha eTHOKpadyHOTO T. Yecto
YIOTPeOSBaHO € M3MMCBAHETO HA HAJIPEHH OYKBH, KAKBUTO ca I H T JI B. I3BeCTCH yKpacHTElIeH
LIpUX MOKE J1a OTKPHEM NP M3MHUCBAHETO HA HAJPEIHO M, KOETO BUHATH 3aBBPILIBA C KPACHUBO
VIBIDKCHA €JIMIICOBHJIHA ONalika HAJACHO; B TOJETHAJIOTO IOYTH XOPWU3OHTAIHO M JIOCTa
YABIDKEHO HAJAPETHO 3, KAKTO W MPH HAAPETHO X, YMATO JSICHA XacTa BHHATU € ChC CKOCEH U
MOYEePTaHO YABIDKEH BpbX. HyXHO € 1ma yTOYHHM, 4e omucaHuTe rpaduuHu 0coOEHOCTH ca
IPUCHIIN 33 MICMOTO HA MCTOPHUYECKHsS TEKCT B PHKOMUCHATA KHura Ha ITMII. BrmoueHoTo B
Kpasi He3aBBPILIEHO XKUTHE Ha CB. KCCHOPOHT € U3MUCAHO M3ISIIO C TMONYKYPCUB, KOMUTO ChIbpika
HSIKOM OT Be4e IOCOYEHUTE, HO M MHOTO APYTH CKOPOIIMCHHU TpadUIHM NPOSBU, KOUTO HE ca 00EKT
Ha aHaJli3a HU.

MactunoTo e 4epHo, kKa)eHHKAaBO € CaMO B HSAKOU OT MO-KbCHO NMUCAHUTE MPHUITUCKH Ha
IIBPBUS JHCT. YepBEHO MACTHJIO C€ W3IOJ3BA PSIIKO — MPH HIKOW OYKBEHW IH(PU WU TpH
3arylaBHU OYKBH, a KaKTO BeUe IMOCOYMXME € U MOBTOPEHO C YepHO MacTuio. Haapennure 3Hauu
“MaT peloBHA yrmoTpeda, KoeTo e Oerer Ha Jo0paTa MIKOJIOBKA M opTorpadckara MmoJAroToBka Ha
npenucpaya.

VYkpacaTa Ha JHCTOBETE € PIIKOCT. 3aCTaBKUTE ca CaMO JIBE U MPEJICTABISABAT SAMHUYHA
WIM ABOMHA TIpaBa JHMHUS, BBPXY KOATO € PasloNOKeH €JUHWYEH WM IBOEH KPBCT B HEHHUS
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ueHTsp (1. 560, 1. 29a). KoHLOBKUTE ce cpemiaT ABa MBbTH, KaTO IbpBaTa € U3rpaueHa oT 9
CUMETPUYHO HAPUCYBaHH, HEPaMKUpPaHU (QUTYpPH, KOUTO TPEICTABISBAT (PIIOPATHH CTHIH3AIUN
0e3 3ampruxoBKku. BTopata Hamupame B Kpas Ha J. 56a, HO Ts € ceMIlla, IpeACTaBeHa € OT JBE
JIUHHUHU, KOUTO CE CHOMpAT B €HA TOYKA B JIBaTa Kpas U BBPXY TAX ca Pa3MOJIOKECHA CHMETPHIHH
3aIIPUXOBAHHU CJIEMEHTH IUTIOC IIEHTpajHa OpHaMeHTHKa. Chliata (purypa ¢ U3IoJi3BaHa OIlle JBa
mbTH (1. 55a u 1. 580), 32 ma Mapkupa Kpait Ha paszaen. CBoeoOpa3HH YKPaCUTEIHU aKICHTH Ce
SIBSIBAT CpEIIalUTe Ce HAa MecTa YIUTbTHEHH 3arjiaBHH OYKBH, KOUTO MOHSKOra BKJIIOYBAT
IBrooOpa3Hd  3aBBpIICNH WM €IWHUYHH  3alpUXoBaHHsA. be3crnopHa oOpHaMeHTalus
NIpEeICTaBIsiBa PUCYHBKBT Ha JAyMmMara KoHeyb B Kpas Ha HCTOPUYECKUS pa3Ka3, KbIETO
MPETUCBAYBT € BIOXKWI CTapaHUE MPH TJIABHOTO K U UCTUHCKO XyJIOKECTBO MPH M3MHUCBAHETO HA
moJipeHaTa 4acT Ha OykBa y. KaTo ykpacuTesreH eleMeHT MOXe Ja IpPHEeMEM KapeTo Ha Iiiara
CTpaHHUNa BBPXY JI. 510, B KOEeTO 3amo4Ba TEKCTHT OT paznena O yuurenex ciaaBeHcknx. [lomobHO,
HO YaCTHYHO Kape OTKpHBaMe Ha JI. 280. Bcuuku ykpacuTeTHH eJIeMEHTH ca IpaBeH! Ha pbKa, 6e3
Jla € M3MOJI3BaHa MaMIIa.

Esuxst Ha IIMII e xapakTepHMAT 3a eloXaTa CMECEH CJaBSIHOOBIrapCKH
KHIKOBHOE3UKOB THII, KOUTO KaTo ()OopMa Ha MUCMEH €3UK CHBMECTSIBA B PA3JIMYHU MPOMOPIHU
KHIDKHH  (KHIDKOBHOTPQIUIIMOHHA M IIBPKOBHOCNABSIHCKH) ¥ HAapOIHH HOBOOBJITApCKU
(0OmIOTOBOPHMH U THATIEKTHO MHOTOOOPA3HN) YEPTH.

Ha 5. la ca m3nucanm OeneXku OT pazinnyHu phie. OcHoBHaTa Oenexka rimacu: Cus
KHUra Ha nana Hoanna 1830 (Hymata OT ToAMHATA € H3MHCAHA C TIO-CHTEH MpPHQT, H36MeIHIa
€, HO € pa3iu4yuMa. 3a yJEeCHEHO BBb3NPUEMaHEe Ha ChABPKAHUETO Ipadukara € HOpMaln3upaHa
IIpU BCUYKU TIPUIHCKH, KATO € MPEACTaBeHO CBHBPEMEHHOTO OCHOBaHME 3a yIHOTpebara Ha
ryIaBHUTE OYKBU.). TEKCTHT € Pas3MosIoKeH B cpejlaTa Ha JMCTa, U3MUCAH € C EPU 3alPUXOBaHU U
OpHAMEHTHPaHU OYKBH, OKOJIO KOMTO MMa JIEKOpaTHBHA yKpaca OT HadyleHa JTMHUS U (IIOpATHU
enieMeHTH. [lopaan Bede TOCOYCHUTE XapaKTEPUCTUKU Ha OYKBUTE € TPYIHO Ja CE CPaBHAT C
OCHOBHOTO ITHCMO H J1a C€ MIOTBBP/IM aBTOPCTBO HA MPEMHCBaya moi Moaw.

Ha cpmms 1. la uMa HAKOJKO MPUITUCKH, KOUTO Ca € APYr HOYEepPK U C HEYTOUHEHO
aBTOPCTBO (3a LENWTE HAa CBHIOCTaBKaTa MM Ile T'M HOMEpHpame ycioBHO). Ham ocHoBHarta
Oemnexka B ropHaTa JIICHA 4acT Hamupame ciieHoTo (1): Bpyuennast umeii aJist cede.

ITon Hes WMa TEKCT Ha TPBUKU €3WK (2), KOHTO MOpaad ISUTOCTHOTO 3allaliBaHe Ha
KHUTATa € C U3KITIOYUTEITHO H30JIeIHEIH U HessCHU OyKBH. b. AHTEJI0B B CBOsiTa KHUTA OT 1966 T. €
CHEJI 4acTTa, KOSITO TOraBa SIBHO € Omia mo-sicHa, HO He mpejajara npesoaa i. biaromapenue Ha
momortnra ot Cranka Ko3zapoBa n AHroanera /[)xep0Ba, MOH KOJIETH ¥ CIICIIMAJIFICTH B 00JIacTTa,
IpeylaraMe CIIeIHOTO CHOTBETCTBME Ha TPBUKUSA TeKcT: Ha MHoOromouutaeMusi rocmnoiuH,
noToMbk Ha oouyanus (?!) Konucrantun, mosat 6part u ... OT Ta3u npunucka ocrasa olle eaHa
JlyMa, HO Ha TO3W €Tall pa34yuTaHe M ¢ HeBb3MOKHO. ChOOpPa3HO paslpOCTpaHEHUTE MOJICIHU 3a
BKJIIOYUBAHE HA CTpaHMYeEH, ,uyxka“ Tekcr npe3 30-tre u 40-te rogunn Ha XIX B. Moxe na
MIPEINON0KUM, Y€ TEKCTHT € MOCBEIIeHHWEe KbM HSKOTO WM MOCOYBA KOW € HETOBHAT MOPEICH
MIPUTEXKATEI.

ITox Hero cnenga (3): Tast kuura Jeronuc Ha Bacuab HukosiaeBuysb.

Jlo Hes, HO 3amoYBaiiku OT JsgBaTa 4yacT Ha JHcTa ¢ eapp ckoporuc (4): Jlazapb
Hoanosnus ...(He ce pasumra!). [To Halle MHEHHE NOCTEHATA HEYETHMA IyMa MOXKE Ja Ce
MHCIH ¥ 32 9acT OT OyMa (depTHIaTa € pas3indnMa), KaTo TS € INpeHeceHa IT0J] OCHOBHATa
Oenexxka. Brnpeku ToBa HEMHOTO CMHCIOBO CHOTBETCTBHE OcTaBa HesicHo. Cien Hesl, Majlko To-
BIISICHO YEeTEM: HAlllb OpaTh TaJKOBaHHe. XUIOTe3aTa HU, ue Oenexka 4 (B TO3U pa3KbCaH BUJI)
€ JIeJIO Ha €JUH U ChILM MHcay, C€ OCHOBABA HA €IHOTHUIIHU M CHEeUU(UYHU B CBOETO U3MHCBAHE
OyKkBH (CKOpOITMCHO T P), KAKTO M HA €IHAKBUS W Pa3UUeH OT JIPYTUTE IBIT Ha MacCTHJIOTO —
MHOTO U3CBETIIIO KasiBO.

ITox ocHOBHaTa Oenexxka, HO MMOYTH M3ILUIO B yKpaceHoTo Kape numre (5): Ilocems nana
0ucThb BB J. I'. 1853 Hekoemy MoHaxy Jlanuniay XujaeHaapckomy.

B pesynraT Ha chIocTaBKaTa MEXIy MPUMHCKUTE HAMHPAME SIUHCTBO MEXAY HSKOH OT
X — 1, 3 u 5. VI B TpuTe ce OTKpOSBAT CIEAHUTE XapaKTepHU OYKBU: I' C U3BUTA BJASCHO Harope
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YaliKa, 3aBbpLIBalia ¢ IUITbTHA TOYMLA; K H, KOUTO C€ MUIIAT MO-BUCOKH OT OCTaHAIUTE OYKBH,
MOYTH KaTO TJIABHM WM CBC CHeNu(uuHN HadepraHws; b, unmaATo KOOMIMIA € ChEeIMHEHA C
npeaxonHara OyKBa; CKOPOIMCHO B CBhC CHJIHO YIB/DKEHa Harope KaMmIId4yecTa 4acT;
M3KITIOYUTEITHO CBOEOOpa3HO /A, KOETO HAmoxo0sBa M3MHCBAaHETO Ha mudpara 4, chbeAWHEHa C
nocienBamo kpade. OT chIbpKaHUETO Ha 3 pazbupame, 4e BEPOSATHO Te ca AeJ0 Ha pbKaTra Ha
Bacun HuxonaeBud, 3a KOroTo BCe OLLE HE 3HAEM HHUIIIO.

Ha n. la Haii-rope BISIBO HaMUpaMe M CIEIHHS TEKCT, INPEICTaBeH Ha TpHU
nocienoBaTeHy pena (6): 18 apama mmkanku; 4 apaMa 3aMKb; 6 JpaMa cauyukadpych.
CrpaBkara ¢ Peunnka Ha H. I'epoB naBa BB3MOMKHOCT J1a pa3zdepeM 3a KakBO cTaBa Jyma. 3a
3aMKb HaMHUpaMe 3HAUYeHHETO KIeH, cMolia'; 3a cauuKbOpPB3b — €IHa 4YepBeHa 00s'; 3a
IIMKAJKH — KaTo €IHO OT Bb3MOXKHUTE 3HaueHUs uepHa 00s, HalpaBeHa OT IbOOBU IIMKAIKH .
Ilo Hame MHEHME TOBAa € CHHCBK, KOMTO HMa HEIOCPEACTBEHA BpPb3KAa C IPUTOTBSHETO HA
MacTUJIOTO, Bb3MOKHO € Ja € pelenTara, o KosTo TO Ce ChCTaBs. B To3u TEKCT MMa olle HEello
uHTepecHo. Herosure xanurpa)cku 4epTu TOBOPST HEABYCMHUCIICHO, Y€ TOH € MICaH OT aBTOpa Ha
nperica — non Moammkuii IletkoBuu. JI0KA3aTeNCTBOTO HAMHpAMe B  CHENU(UIHOTO
Ha4YepTaHHETO Ha Be4e ONMCAHNUTE MOJYKYPCHBHU M K b, KakTo 1 Ha rpademara 'H.

PaboTtara Hu BBpXy naneorpadckure 4epTH Ha [IATT nosexe 10 M3TpakIaHEeTO Ha
HAKOIKO XHIoTesn. Ha mbpBo MSACTO, aBTOPBHT HA PhKOMKCcA 1o Moannkuit leTkoBuy € 100pe
LIKOJTyBaH Kanurpad, ¢ yMEHHs KakTO NpH H3MOJI3BAHETO Ha YCTaBHOTO MHUCMO, Taka M IpHU
Obp3ommca. JlekoTaTa, ¢ KOATO ca M3NHMCaHU OYKBHUTE, JaBa MpeCcTaBa 3a IHIIIEN] YOBEeK, KOHTO €
MUHaJ eTala Ha CBOETO YUEHUUECTBO U MOpaay Ta3y MpUYMHA MOXKE J1a MUCIUM 3a Hero (0e3 ToBa
Jla € 3aIBJDKUTEITHO) KaTo 32 YOBEK B CBOATA 3peliocT. [To MaHMepa B M3MMCBAHETO HA OMPEeNICHN
rpadgemMu TOpoJiMuaBa IIO3HABAHETO M IIOJ3BAHETO HA TIpbIKara TrpaduyHa cHCTeMa.
[MpuHagne) HOCTTa HA MNHCada KBbM CPEAHWTE Ha OBIrapckOTO JTyXOBCHCTBO HE MOXE Jda ce
MIOJUI0KU Ha CbMHEHHeE. B cBoeTo u3ciieiBaHe BbpXY MMCMOTO Ha puiickute MoHacu 1. AtanacoB
[I0COYBA, Y€ IIOBEYETO PUICKH PBKONUCHU KHUrU oT Kpas Ha XVIII B. ca nmucanu ¢ noiyycras,
KOMTO mpeMHHaBa KbM Obp3omuc (Atanasov 1959). Ilpemmonoxennero, e aBTopsT Ha ITHIT
HNPUHAIJIECKHT KbM PIJICKHTE MOHACH W/WIH € OWI ydeHUK B Puickms MaHacTmp, Bce oIie € camo
BB3MOXKHOCT, KOATO €€ HY’>Kae OT IOIBJIHUTEIHHU 10Ka3aTeJICTBA.

3a0ensI3aHOTO CXOACTBO MU H3MHCBAHETO HAa HAKOM MONYYCTaBHH €IEMEHTH MEXIY
Hfll'[, PIT u X1 cnopex Hac u3gaBaT o0Ia NpernucBavyecka MIK0Ja, a He KOMUpaHe Ha U3XOIHUS
TEKCT B pPaMKHTE Ha Heromara rpaduka. ToBa ce HMOTBBpXKJaBa OT MHOTOOPOHHHTE Pa3IHIHU
rpaduyHE penIeHus Ha BCEKH OTAENCH mpenucBad. CXOACTBOTO B IMOYEpUUTEe UM obade ChII0 €
Hammie. OOscHeHHeTo oTKpuBame BBB (akra, ue I[lamcmit Punckm (mucaust Ha PII), MoHax
XaputoH (nucaubT Ha X1) ca TyxoBHULM B Puiickust MaHacTHp (32 KOETO UMaMe CUTYpHU JaHHH),
KBJIETO Ca MOJYYHIM M CBOETO o0yuenue. Jlamu u non Moanukuii [IeTKoBMY € CBBP3aH ChC CHIIUSA
MaHACTUPCKHM ICHTHP, Ha 0a3ara Ha MOCOYCHHTE (haKTH € TPYAHO J1a Ce TBBPAM KAaTErOPHYHO.
Bescnopen ¢dakr e obave, ue HeroBaTta rpadus HaCOYBa KbM TOYHO Ta3W Kamurpadcka IIKoia, a
KaKbB € HAaUMHBT, 110 KOWTO CE € OCHIICCTBIII KOHTAKTHT C Hed, MPEICTOH Jia pazdoepeM.

OmnwucannTe 0COOEHOCTH HA IPHUIUCKHUTE OT JI. la MOCOYBAT IIOHE ABaMa IOCIEIBAIIH
IIPUTEKATEN Ha pbKoNUCcHAaTa KHUra — Bacun HukonaeBuu u monaxa [lanumn Xunengapcku. 3a
JKaJIOCT, TIOHE 3acera TEXHUTE UMEHA He OTKpHBaMe B MMO3HATUTE HU OMHUCH 3a Bb3pakiaaHeTo HH,
HO Te Ca Ba)XHH OPHUCHTHPH 3a IPHCHCTBHETO HAa PBKONMCHATA KHUTA B OBITapcKOTO
MHTEJEKTyalTHO NpocTpaHcTBO npe3 30-te — 50-te ronunu Ha XIX B. Makap na He 3HaeM C KOU
HACENIEHH MECTa ca CBBP3aHHM Te, JIOTHYHO € Ja mpemnosoxkum, de NI e mMana cBoeto
,,ITBTEIIECTBHE B TOCIEIBAIINTE JECETHIEeTHs A0 mpegaBaneTo M B ETHorpadckms mysedt B
Codus.

JluncaTa Ha GeneXXku OT MpENKcBaya B MOJIETaTa Ha PHKOMKCA MOXKE JIa Ce pa3yuTa KaTo
Oeyer Ha TOBa, Ye KHHUTraTta He ¢ IMOJTOTBSHA 3a COOCTBeHa ymoTpeba, a KaTo W3IIBIHCHHE Ha
MOCTaBeHa MopbyKa OT HAKOro. KbM mogo6HO MUCIeHe HU HacouBa rnocoueHara ot B. 3matapcku
TIPUITICKA B ONHMCBAHMS OT Hero CBHIIOBCKH TMpETHC, B KOATO ce Ka3Ba, ue ITUIT e ch3mazen mo

200



npomenne Ha J{obpe Kiopkumsita. JJOmbIHUTENHO AOKA3aTEJICTBO 3a TOBA € M HeWHaTra KpacuBa
KOpHULa.

IIpennoxxenoTo onvcanue Ha TIHAII MOTBBPK/IaBa T€3aTa 32 CelU(DUIHHUS CBOJTIOIMOHCH
MoOJeTl B poJXHATa IMCMEHa INpaKkTHKa 1o cperara Ha XIX B., KoHTo Momen Moxe aa ObIe
pasnos3HaT U B maneorpadCKUTe XapaKTepPUCTUKU HAa PBKONUCHUTE KHUTU. Upes maparnenHaTa u
cMeceHa yroTpeba Ha TPAAWIMOHHW W HOBH KAINTPA()CKH PEUICHHS aBTOPUTE Ha PBHKOIHMCHHUTE
TEKCTOBE OCBIIECTBABAT OTMAJAHETO HA ONPENENICHM YepTH OT MHCMOTO HU M BCEKH IO CBOH
MHIVBHIyaJeH HAYWH MpaBH M300pPH M OCBIIECTBSIBA PEIICHHUS, KOUTO OOYCIIaBST IO-BHCOKaTa
KOMYHUKaTHBHOCT Ha TEKCTa, KaTO ChXPAHIBAT M HEroBaTa MPecTUKHOCT.
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MODEL OF CONTEMPORARY PROFESION PROFILE OR THE NEW
TYPE TUTOR IN THE CHILDRENS HOMES
Dimitar Bogdanov
Sofia University ,,St. Kliment Ohridski“, FNPP

Abstract: In the present article is represented an innovative model of the contemporary
professional profile of new type tutor in the children's homes, deprived of parental care, which is
piloted successfully in more than ten social institutions in Bulgaria. The model is designed on the
based of some Bulgarian and foreign options, which are tested and applied in the social-
pedagogical sphere. The model reveals the essence and the characteristics of the professional
profile of the educator in the institution called ,,Home”, the specific features of its individual
components. The contemporary model represents also the professional roles of the new type tutor
in the children's homes, the values and the basic spheres of knowledge in his work and the
professional competences, which is necessary to possess.

Keywords: model of contemporary professional profile, tutor (educator), children's
homes, professional roles, values, basic sphere of knowledge, professional competences

1. CbuiHOCT M 0CO0CHOCTH Ha MOJeJIa 32 NpodecHoHATHUSA NPO(UT HA Bb3NUTATEISA
OT HOB THUII

[IpencraBeHUAT ChbBpEeMEHEH MOAEN Ha MpoQecHOHANTHUS NPOQUI Ha BB3MUTATENS OT
HOB THUII € KOHCTPYHpPAH Upe3 ChUeTaHNe Ha HAKOJIKO OBITapCKU W UyKISCTPaHHU MOjesa, KOUTO
BKJIIOUBAT ONpeAeTeHH Npo(ecHOHATHH PONM, KOMIETEHIMH, LIEHHOCTH, CIOCOOHOCTH,
JMYHOCTHO-3HAUUMH KadecTBa, KOMTO TpsOBa Ja TNpHUTEkKaBa BCEKW BB3MMTATElN, paborem B
JloMoBe 3a ferna.

IIpodecuonanHuaT npodua e CHBKYIHOCT OT HEOOXOIMMH HArJIaCH, 3HaHUS, YMCHUS,
npo(heCHOHATHN LIEHHOCTH, KOUTO TapaHTHpPAT ePEeKTUBHOCTTA Ha OMNpejeieHa MpodecuoHaIHa
NeHHOCT. B KOHKpeTHHS clydail ChbBPEMEHHUAT podecruoHaieH IpoQui Ha BE3MUTATENS CIIOPEN
Hac € CBbp3aH C HeromaTra mpodecusi, Mpu3BaHue, KBaIu(UKAMsI U MOAET 3a MpodecuoHanHa
noarotoBka. ClieIoBaTeIHO BCEKH BB3MUTATEN, paOOTell B COIMAIHA HHCTUTYIIHS, TPSOBA Ja Ma
MOAXOAAMIA KBATH(HUKAIMS, TPeKBATU(pHUKAIH, 00pa3oBaHHe, J00pa TEOPETUYHA U MPaKTHIECKa
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npo)ecHoHAIHA TTOJITOTOBKA, CBbpP3aHa C BB3MMTATEIHATa padoTa M COIMAIHO-TIelarornyeckara
neriHocT B JlomoBeTe 3a nera.

He Moske mezaror cbe CHeMaHOCT 10 MaTeMaTHKa, ()M3UKa, HCTOPUsL, OBJITapCKH €3UK
U T.H. Ja pabOoTH B HMHCTUTYIHSA C NPOOJIEMHHM W TPYIOHM JAela, 0e3 Ja WMa TNpH3BaHHWE U
MOAXOJIIIA eAarornyecka NpaBoCIocoOHOCT. B TO3M KOHTEKCT Hall-loaxo1 3a paboTa B T€3U
WHCTHTYIINH € BB3MHUTATEIISAT OT HOB THIL

Bb3nuTaTe siT OT HOB THI TPAOBA J1a € MPU3BaH 3a COLMAIHO-TIeJaroruyecka pabora B
JlomMoBeTe 3a fema; f1a WMa HeoOXOAMMaTa IHeJarorndecka KBAUTU(HKAIWA, T.€ Aa € 3aBBPIIIII
COIMalIHA [e/larOTHKa, YNpaBJICHHE HA COLMAIHHWTE ACHHOCTH, colMaiHa pabora ¢ Jeua u
IOHOIM; Jla TIPUTEXaBa HEOOXOAWMHTE KOMIICTCHIWH, HarjlacH, 3HaHMS 3a paboTa B IETCKH
JIOMOBE; Jla TPHUTEkKaBa OCHOBHUTE KOMIIOHEHTH W XapaKTEPUCTUKH Ha ChbBPEMECHHHS
npodecronaner npodm Ha B3MHTATEINS.

IpodecuonanmnuaT npogus1 Ha BBL3MUTATENs] BKIIOYBA CBHINO U INPUTEKABAHETO HA
poQeCHOHANIHE POJH, CIIOCOOHOCTH, KOMIIETCHTHOCTH, IIEHHOCTH, OCHOBHU c()epH Ha 3HAHHA,
npodecOHaIHN YMEHUS U IMYHOCTHO-3HaYMMU KauecTBa (Bogdanov, 2006).

Be3nurarenaT B JETCKHS IOM pean3ipa POy Ha MOMOIIHUK, HHPOPMATOp, peryiaTop,
KOOPAMHATOP, KOHTPOJIbOP, MOCPEAHHUK, HHUIMATOP, (HacHIMTATOp, KOHCYJITAHT, MOOWIU3ATOD,
U3CNIeIOBAaTeN, BB3MUTATEN, YUYUTEN, COLHANCH pexaOWIUTaTop, TEpameBT, CYHEepPBH3O0D,
MHTEPBU30D, aAMHHHCTPATOP, 3alIUTHUK Ha MHTEPECUTE Ha JIETETO, MCHUDKBD, EKCIIEPT M JIp.
(Bogdanov, 2007).

IIpodecnonamnuaT NpoduyI W3KMCKBA CHINO BB3MUTATEIAT Jla MOXE YCIEIIHO Ja
OCBIIECTBSIBA C(PEKTHBHO MeJArormuecko o0IyBaHe, KOITO e BaxeH (akTop 3a GopMHpaHe Ha
JUYHOCTTa HA JETETO, OTIIEXKAAaHO M BB3INHMTABAHO B HMHCTHTyHHMATa ,,Jlom”. Bb3muraremsr
oOMeHs mH(pOpPMaNHUs ¢ JETeTO B rpynara (KOMyHHKANHs ), H3BBPIIBA CEBMECTHHU JCHCTBHSA C HETO
(MHTEpakIUsi) W Ce OCBIICCTBSBA MEXIYJIMIHOCTHO BB3MpPHEMaHe (COMMATHA ITePIETIIIHS).
OcobeHo BaKHO € CBHIO BB3MUTATEIAT Ja OOIlyBa ¢ BB3MUTAHMKA JIMIE B JIMIE, A MPUTEXkKaBa
KOMYHHMKAaTUBHA KOMIICTEHTHOCT M CBOOOJHO Ja M3IIOI3Ba KOMYHHMKaTHUBHHUTE (pEueBH U
HepeueBH) CpeJCTBAa INpU OOLIYBaHETO C IOAPACTBALIMTE; Ja Y4acTBa BbB BB3IHUTATEIHUTE
B3aMMOZEHCTBUS ¢ 00O HACTPOCHHUE U NEJATOTHYECKH TAKT; [a ObJIC TOJICPAHTEH U []a IPOsIBSIBA
CHUYBCTBHUE (eMIaTHs) KbM MpoOIeMuTe Ha AeTeTo oT aerckust xoM (Dimitrova, 2009).

CoBpeMeHHHAT NMpoduI HAa BB3MUTATENS BKIIOYBA W MPWJIATaHETO Ha XyMaHHO-
JUYHOCTEH IIOAXOJ B COIMATHO-TIENarormdeckara AeHHOCT. Bo3muraTenar e mpus3BaH na
OCBILECTBSIBA XYMaHHO-TIEarOTMYecKo OOLIyBaHE C JelaTa OT COLMAIHUTE 3aBEICHUS
(Dimitrova, 2002).

CTHaABT M aBTOPUTETHT HA JIMYHOCTTA CHINIO C€ BKIIOYBAT B MPOQIIIa Ha BB3MHUTATEIS.
Bceku Bp3nuTaTen, paboTell B COLMAIHU 3aBeJICHHs TPsiOBa J1a MPUTEXaBa JIEMOKPATHYEH CTHI
Ha I1eIar0TUYeCcKO PBHKOBOJICTBO U MPO(ECHOHATHO-IIEAArOrMYecKo O0LIyBaHe, 1a ce OTJIMYaBa C
aBTOPUTET.

Oco0eHO € BaKHO BB3MHUTATENAT Ja OBJC EMOIMOHAIHO CTa0WIeH, INCHXHIECKU
YCTOHYHUB, YpaBHOBECCH B paboTara CH, a Ce CTPEMHU KBbM CaMOAKTyalIn3anus ¥ KbM U3TpaxkJaHe
Ha Hail-moOpHWTe XapaKTepHCTHKH KaTo: HAIeXTHOCT, YpPaBHOBECEHOCT, JIHICPCTBAHE,
OT3UBUYUBOCT, KOMYHHUKAaTHBHOCT, OOLIUTEIHOCT W Ap.; Aa ObJe MOTHBHpaH 3a pabora u na
IIPeOTBpAaTsIBa HABPEME JEMOTHBAIIHOHHUTE IIPOLIECH B ICTCKHS JOM.

HeobOxoaumo e Bb3mUTATENsT HE caMo ao0pe Ja Mo3HaBa, HO M YMENO Aa cras3Ba U
TIpUIIara pa3ingHATe IPHHIMIH U TIOAX0H 32 e(h)eKTHBHOTO pa3pellaBaHe W MpeIoTBpaTsIBaHe Ha
KOH(QIIMKTHTE, 0COOCHO KOraTo Te ca BCE Ol He3HAYMTENHH; J1a MOXKE Jia Ce CIpaBsi aJIeKBaTHO B
KOH()JIMKTHH CHTyaIlud M Ja TW TOTyIIaBa Ha BpeMe JOPH aKo Ce HAJIOXH H3MOI3BAHETO Ha
MOCPEeTHHUK (MEIMaTop) MPH pa3peliaBaHeTo Ha Bh3HUKHAN npobieM (Buk Cxema Ne 1.).

Bcekn Bp3nmTaTeN € JUIBKEH Ja U3II0JI3BA YMEIO METOANTE U CPeICcTBaTa 3a N30ArBaHe
HaMallsiBaHe Ha cTpeca B paboTaTa My ¢ NpoOJeMHHUTE Jelia B AoMa. ToBa O3HayaBa Ja He ce
II0J1aBa Ha CTpec, HAPEeXKEHHE, yMopa U JIETIpecHs, 1a ce CTPEMH KbM 3ara3BaHe M MOATbpIKaHe
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Ha J0OpO TCHMXWYECKO 3JpaBe, IyLIEBHO Olaromojiydre, paBHOBecHe, KOM(OPT, MakCHMalHa
paboToCTIOCOOHOCT M YIOBIETBOPEHHE OT IIOCTUTHATOTO.

2. KoMnoHeHTH Ha chbBpeMeHHHsI MPodecHoHaTeH MPO(UI HAa BB3MUTATENIA OT HOB
T™HI

KoMmnoHeHTHTEe Ha chBpeMeHHHS MpodecHOHATeH PO HA BH3MUTATENSI OT HOB
THII 4 TEXHUTE OCOOCHOCTH, XapaKTePUCTHKA U ChABbPKAHKE Ca MPEACTABEHH I10 CICAHMUS HAYMH:

> Ilpodecust - Bp3MUTATE]T OT HOB THIl - BB3MUTATE] ChC CrenupuuHu (GyHKIHH,
3aBBPILIII COLUAHA [Te/IarOTHKa, COMaHa paboTa U JeHHOCTH;

»Ilpu3Banue - JIMYHOCTHU 3al0KOM, gapOW, TaJgaHT, JMYHOCTHA KadyecTBa U
npodecroHaTHa IPUTOJHOCT KM MPodecHsITa;

» O0y4yenue - oOyuHTENHU HPOrpamu, KOH(EpeHIMH, Cpely, CBbp3aHn ¢ padorara B
Jlomogerte 3a mena;

» O0pa3oBaHHe - MarkuCThPCKa CTEIEH MO COIHMAIHHU JCWHOCTH, COLUaaHa paboTa Win
COIMAJTHA MeIarOTuKa,;

> IlpodecuonaHn yMeHHsl - KOTHHTHBHH YMCHHUS, YMCHHS 33 MEKIYJIMIYHOCTHO
B3aMOJICHCTBHE, YMCHUS 32 B3MMaHE Ha PEUICHHs, YMEHHS 3a UICHTU(HUIMPaHE Ha PecypcH H
BB3MOXKHOCTH, aIMIHUCTPATUBHU U e10BU yMeHus (Shulman, 1997);

> Bonemu W 3HAYMMH NPO(eCHOHAIHO-TUYHOCTHUH KadecTBa — IeJarormdecka
OOMIUTETHOCT, MEAArOrHYecKO TBOPUYECTBO, IMEAArOrMYecka HAOIIOAATeTHOCT, €MOLMOHAIHA
ycroituuBocT (Zhekova, 1997);

> IlposiBa Ha XyMaHHO OTHOWLIEHHE, YBAXCHHUE KbM JIMYHOCTTA HA JETETO U 3aYMTAHE
Ha HETOBUTE TIO3UIMH U CTAHOBUIIA,

> Haiuune HAa €MONMOHAJIHA YCTOWYMBOCT U camMoO0lagaHWe B TIpoleca Ha
oOrryBaHe; ThpIICHHE, TAKT U TMEIarorniecka MmoJKkperna B mpoieca Ha B3aUMOJICHCTBHE C JICTETO;
CIOCOOHOCT 3a CBHIPEKUBSBAaHE, EMIIAaTHsI, CHUYBCTBHE, 3arpHKEHOCT, N00pOTa, yBaKEHHE,
CBCTpaJaHUE M TOTOBHOCT 32 OKa3BaHE Ha MOMOII, KOUTO ca OCHOBAaHU Ha XyMaHHOCT, AITPYH3bM
1 BHCOK Mopa (Stamatov, 2014);

» IIposiBa Ha CMOCOOHOCT Jia Ce B3aWMOJICHCTBA C KOJICTUTE, Jia BOJAM KOHCTPYKTHBEH
JUAJIOT C TSIX M Ja THPCH MPU HEOOXOIMMOCT IIOMOIITa UM BBPXY OCHOBaTa Ha ChTPYIHHYECTBO U
TApTHHUpPAHE; CIIOCOOHOCT 3a OCh3HABaHE Ha TPAHWIMTE HA COOCTBEHaTa IIPOQeCHOHATHA
KOMIIETEHTHOCT CIIOCOOHOCT 32 CAMOKOHTPOJI M CAMOPETYJIAIIUS;

> IIpodecnoHaHU POJIM M CIIOCOOHOCTH - HHPOPMATOP, CHOCCETHUK, CHBETHHK MU
KOHCYJTAHT, IOMOILIHUK WWIA (AaCHIUTATOp, NpHUsTEN, 00pasel, eKCHepT, KOOPIUHATOP,
KOHCYJITAHT, 3allUTHUK, AKTHBHCT, MOCPEJAHWK B OOIIyBaHETO, ITBIHOMOIIHUK, WHHUIIAATOD,
KOOPIMHATOp, OpraHm3aTop Ha paborta ¢ rpymu, MeHtop (Merdzanova, Y. & Gospodinov, B.,
2003), (Merdzanova, 2013), (Zhekova, 1996);

> IlpodecuoHaIHM KOMIETEHIIMH - OICHKA HAa MNOTPEOHOCTUTE, CHTYyalHUTe,
JIEHCTBAIINTE CHIIM M CTENeHTa Ha BB3MOXHHS PHCK, TUIaHHpaHe Ha mpodecHoHamHa NeHHOCT
(MHTEpBEHUpaHE), pealin3upaHe Ha npodecroHamHaTa IeHHOCT B KOHKPETHA MHCTUTYLIUS U chepa
OT TIpaKTHKaTa, TOTOBHOCT 3a IOEMaHe Ha OTIOBOPHOCT 3a COOCTBEHHUTE NPOQECHOHATHU
JICUCTBUS, HHTETPUPAHE HA JIMYHOCTHHUTE Ka4eCTBa B MPOQeCHOHATHATA JICHHOCT, OIICHIBaHE HA
cobctBeHara padota (Maslow, 1994), (Kadushin, 1998), (Nunev, 2001; 2002);
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Cxema 1.
IIpodecnonanen mpodua Ha Bb3NUTATEIsA OT HOB THI B JloMoBeTe 32 ena

» llenHoCTH M OCHOBHH cepu HA 3HAHUS - OTJaBaHE HA IBPBOCTCIICHHO 3HAYCHHE HA
OTJIENTHATA JIMYHOCT B OOIIECTBOTO; CTPEMEX KBbM COILMAIIHA IIPOMSHA; COIMAIHA CIPABEITHBOCT;
YBOXECHHE KbM WHIWBHIYAIHUTE W TPYIIOBUTE PA3NHUMS; YBaXKEHHE KbM KOH(HICHIMATHUSI
XapakTep Ha OTHOLICHUATA HA JETETO; CTPEMEX KbM II0-BUCOKH JIMYHA M TPOPECHOHATHH
CTaHAApPTH; 3HAHHS 32 HAYYHH U TIPUIOKHU OONACTU (COLHONOTHS, NCUXOJIOTHS, IENarorHKa,
ME/IMIIMHA U XUTHEHA, MKOHOMHKA, TIPaBO, COLMAITHO 3akoHoaTecTBo 1 jp.) (Nunev, 2001);

> Iosera 3a peann3anms - COLMAIHN 3aBEICHUS, TOMOBE, HHTEPHATH, ClICHUAIN3UPAHI
MHCTHUTYIAH, HHTEPHATH U JIp.;

» IlpodecHOHATIHN XAPAKTEPUCTUKH - JHATHOCTHYHMA YMEHHsS ¥ OIUT, [03HABAHE
MEXaHU3MHUTE Ha COIMANHOTO (hOPMHpAHE; KPUTUYHO OTHOIICHHE KBM MOpPAJIHHTE IpOONeMH;
TpIDKa 32 3[paBeTo, IICHXUYECKOTO U (PU3MIECKOTO OJIaronoaydne Ha BH3MUTAHULUTE B Ipymara
OT JIOMa; MOMOII IIPK OOYYEHHETO; OMOLI MPH NPO(YECHOHATHOTO OPUCHTHpPAHE; I'bBKABOCT B
o01ryBaHeTo; yMeHuUs 3a padoTa B rpymu (TIEAArorHieckr KOJICKTHB); YMEHHS 3a paboTa ¢ Tpyra;
M03HABaHE Ha aJMHUHACTPATUBHATE CTPYKTYPH; MO3HABAHE HA 3aKOHHTE; TOTOBHOCT 332 HHOBALINH
(Bogdanov, 2015);
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> OYHKIMOHAIEH NPOGHUI - KOPEKIHMOHHO-BB3MUTATENHA (GYHKIMSA, KOPHUIHpAIIa
(yHKIMSA, opraHu3aTopcka QyHKINS, KOMyHHKAaTHBHA (DYHKITHS, KOOPIUHMpAIIA (QyHKITHS;

» OcblIecTBABaHE HA NMEeJArOrHYecKo OOLIyBaHe - IEJArOTHMYECKOTO OOIIyBaHE €
BakeH (akTop 3a (hopMHpaHe Ha TMIHOCTTA Ha JIETETO, BH3MUTABAHO B HHCTUTYIHS ,,JIoM”, KOETO
ce peanusupa Ipyu B3aUMOOTHOLIEHUSATA ,,Bb3MUTATEI-Bh3MUTHHUK . TO BKJIIOUBA CBILO U:

v/ IpuyaraHe Ha XyMaHHO-TMYHOCTEH IOAXO[ - OBIEIIMTE IEJaro3u-BE3IMHUTATENHN Ca
NPU3BaHU Ja OCBILECTBSIBAT XYMAaHHO-TIEAAroruyecko oOlIyBaHe, KOETO ce OCHOBaBa Ha
NpUHIUNUTE Ha XyMaHn3Ma (Dimitrova, 2002);

v/ CTUI Ha yOpaBieHWE M CTHI Ha MPOQECHOHATHO-TIENArOTHYECKO OOIIyBaHE —
JIEMOKpaTHYeH CTIJI Ha YIpaBJIeHHE U ITpodecroHanHo-Tiegarorndecko obmrysane (Ivanov, 2004);

» ABTOpHTET, TUYHOCT W TEMIIEPAMEHT - aBTOPUTETHT HAa BB3IUTATEIS € Ch3HATCIHO
TIpU3HAHKUE OT BB3IUTAHUIINTE Ha HETOBaTa PHKOBOJIHA MOJIOKUTEIHA PO B IMPOIECA HA TAXHOTO
oOydeHHe, oOpa3oBaHHE W BB3NUTAaHHE. TOH ce M3rpakga Ha OCHOBaTa Ha JBJIOOKH 3HAHU,
M000B KBM JIeTlaTa, ChueTaHa ¢ YBaKEHHE Ha JIMYHOCTTA UM H HEOOXOAMMaTa B3UCKATETHOCT.
BeanuTarenuTe cneqpa a ca eMOLMOHAIHO CTaOMIHH, ICUXUYECKH YCTOWYMBU M YPAaBHOBECEHU
(Dimitrova, 2007);

> PemaBaHe Ha KOH(WIMKTH - [a T03HAaBa DPa3IMYHUTE NPUHIMIN ¥ TOAXOIU 32
e(pEeKTHBHOTO pa3peliaBaHe U TPEeNoTBpaTsBaHe Ha KOHQIUKTHTE W U3MOJI3BAHETO Ha
MOCPETHUYESCTBO TIPH HEOOXOAMMOCT 3a PElIaBaHETO Ha MPOOJIEM WM KOHMIMKTHA CUTyalus B
netckus oM (Valchev, 2006);

» YCTOoiUMBOCT Ha cTpec M MOMIbP:KAaHEe HA T00pO NMCHXHYHO 3ApaBe - Ja HE ce
mojaaaBa B paboTaTa CH Ha CTpec, HallpeKeHHe, yMopa U JAenpecus; Obp30 M aJeKBaTHO Ja ce
CIIpaBsi CBhC CTPECOBH CHTyalMH. BB3NHTATENAT CE CTPEMH KBM MAYIIEBHO OJaroroiydue,
paBHOBecue u komdpopt (Bogdanov, 2015).
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OBPA3U HA EJUHCTBOTO HA 'bPKBATA B CbUMHEHUSATA HA
AITIOCTOJICKUTE MBJKE
Mapus Yepuena
BeaunkorbpHoBcku yHuBepceuret ,,CB. Kupuia n Meronmii“

IMAGES OF THE CHURCH UNITY IN THE WORKS OF THE
APOSTOLIC MEN
Maria Cherneva

University of Veliko Tarnovo St. Cyril and St. Methodius
Abstract

In the New Testament there exist several images of the unity of the Church that later are continued
and amplified in the work of the Apostolic men. They reveal the specification of the structure and
the function of the unity of the local church which is composed of many members but it lives as
one body whose head is Christ. There are certain images that to first consideration bear the
emphasis of the unity (the images of: a building, a body, a tree) but simultaneously they consist in
themselves and an expression of plurality (members of the body, the stones of the building, the
branches of the tree). Another type of images (like: the flock, the army, the choir) apparently are
plural, but in themselves the core of their unity is presented without change, it heads the parts (the
shepherds, the emperor etc.) These images reflect the activity of the God's grace and the heroic
intensity of the human synergic share in the God's plan of our salvation.

Key words: unity, church, New Testament, Apostolic Men, Christ, God's grace, share

EmuacTBoTOo Ha IlBpKBaTa CBC CBOSTa BaXHOCT 3aHUMaBa HAil-MHOTO BHHMAaHHETO Ha
aTIOCTOJICKUTE MBXKEe — KbM HETO C€ CTPEMST, KbM HETO IPH30BABaT U IO YTBBPKIABAT HEYMOPHO
4ype3 TpyhoBeTe cu Karo enuckonu (cB. Knmment Pumcku, cB. HMrnatuif AHTHOXHINCKH, CB.
Honukapn CmupHencku), npopouu (Epm), yuutenu (Bapnasa). To e Helno, KoeTo HE MOXe Ja
OB/ie TIOCTUTHATO B ITBJIHOTA B 3€MHHS )KUBOT M MOCTOSHHO € HAapyIIaBaHO B MECTHHUTE ITbPKBH.
ToBa enuHCTBO mmie OBJE NOCTHTHATO M3ILUI0 M 0€3 HEZOCTaThK B Kpas Ha BpemeHara. He
cnyuaiino B cBost [lacmup Epm rosopu 3a Hero ¢ miaronu B 0baemme Bpeme (Ilpumua IX, 18, 3-4)'.
Toit kato LlppkBara e enHa — B UCTOpHUsATa U B EcXaToHa — alnoCTONCKUTE MBXKe NIPU30BaBaT 4pe3
CHUYMHCHHUATA ¥ JTMIHUS CH TTOIBHT HIKOH OT BEPHUTE Jla HE OTHAHE OT MOCTOSIHHO YCTOSBAHOTO B
6opba u AyX Ha JI000B HEHHO €MHCTRBO.

Ome ceerute anocronu Ilersp u I1aBen roBopsT B MOCiIaHUATA CU 3a €AUHCTBOTO Ha l[bpkBara,
KaTo M3IO0N3BaT HAKOM XapaKTEpHHU 00pa3y, KOUTO MO-KBCHO €a MOJAETU U Pa3sBUTH B ChUMHEHHATA
Ha arloCTOJCKUTE MBXke. TakuBa ca oOpasute Ha L{ppkBaTa KaTo TS0, HO HE caMoO TsIO, a Ts10
XpuctoBo (to ocwua t0b Xpiorot — Kon. 2: 17; 1 Kop. 10: 16) , uusaro 'maBa e Xpuctoc (7} kepali,
Xpiotog - Egpec. 3: 6; 4: 15-16; Kon. 2: 19), npomstndamust oT Tsmoro obpa3 Ha Hesecrara
Xpucrosa (Egec. 5: 23-27) (Batiffol, 1971)? u 06passT Ha L]ppKBara Kato ayxoBHO 3aanKeE (0iK0OG
mvevpotikog - 1 Ilemp. 2: 5; Puma. 15: 20). Beuukn Te3m oOpasu cioyxaT Ja H3pasar
Heuspaszumara JoKpail TaiiHa Ha llbppkBara, koATo € ,,mautnama Xpucmosa* (100 pvornpiov 100
ATOKEKPOUUEVOD GO TV vy v T() Oe®d — Egbec.3: 9), NN Ka3aHO C JYMHTE Ha EMHUCKOMN AT.

! Hermas, Le Pasteur, €d. et trad. R. Joly, SCh N 53 bis, Paris 1968, p. 333.
2 Cf. Batiffol, P. L'Eglise naissante et le catholicisme, Les Editions du Cerf, Paris, 1971, p. 122.
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JeBtHh, ,,qumo eoun obpasz unu cpasmnenue ne ca docmamvynu, 3amosa 6 Ceewernomo Iucanue u
Csewenomo npedanue uma moaxoea obpasu, npumepu u obpasyu na Lvpreama*.

B chunHEHHATA CH allOCTOJICKUTE MBXKE H3IIOI3BAT MHOTO OT 00pa3sUTe Ha SOMHCTBOTO HA
IIppKBaTa, XapakTEepHH 3a aIlOCTOJICKOTO BPEMe, 3a Ja U3pas3sT M0 TO3M HAYMH caMara ChIIHOCT Ha
IIppKBaTa KaTo OOLIHOCT U OOIICHHE Ha BCUYKU BepHU B Xpuctoc cbec Cera Tpouna. CTpeMexbT
KBbM €IMHCTBO € OCHOBHHSAT aKIEHT B SKJIIMCHOJIOTUIHUTE UM BB3IIICAN, KOUTO HE Ca TCOPETHUIHH,
a IpeCTaBIIIBAT IPAKTUYCCKH HAYMH Ha JKMBOT U JACHCTBHE B 3alllUTa HA SUHCTBOTO U IEJIOCTTA
Ha XpucroBara L[ppkBa cpemry ,,morure Beamu (Adxor Popeic - Jean. 20: 29-30) OoTBBH U
OTBBTpE, KOUTO CE CTPEMSAT 12 5 pa3KbCar.

1. IIbpkBara karo Tsji0 XpucroBo

SIpBK 1 M3pa3sBall eIMHCTBOTO Ha L[bpKkBata 00pa3 kakrto B HoBus 3aBeT, Taka M B CHBYMHCHUSATA
Ha aroCTOJICKUTE MBXKe, € 00pa3sT Ha L[ppkBara karo Tsmo XpucroBo. CB. amocton IlaBen Ha
HSKOJIKO MECTa B ITOCIAHUATA CH W3I0JI3BA TO3U 00pa3: ./ Kkakmo msanomo e eoHo, a uma MHO2O
YjneHose, U BCUUKU YTleH08e HA eOHOMO MAN0, MAKAP U MHO20, cd eOHO mAno, - mbull u Xpucmoc.
(I Kop. 12: 12).

To3u mobum 00pa3 Ha L{ppkBaTa MPUCHCTBA B MIOYTH BCUYKH CHYMHEHHS Ha allOCTOJIICKUATE MBXKE.
B ,.Vuenue na osanaoecemme anocmonu’ Toi He ce MOsABSBA HPSKO, HO € H3MOI3BAHO CBBP3aHOTO
C HETO CpaBHEHHE Ha WieHoBeTe Ha L[bpkBara, chOpaHM OT pa3IWYHUTE Kpawlla Ha 3eMsTa, C
KUTHUTE 3bpHA, CHOpaHU M 00pa3yBallyl eIWHHS eBXapUCTHEH X0 ,,Kakmo mos nperomen xii6
beule npvcHam no Xwvamogeme u cvOpan cmana eono, mwi Hexka Llvpxeama Tu ce cvbepe om
kpauwama Ha 3emama é Tsoemo yapcmeo.” (Juo. 9, 4)*. Tosu 06pa3 e U3M0JI3BaH B €BXAPUCTHEH
KOHTEKCT M He MOXKe Jia ObJie pa3riie)kIaH U3BbH HEro.

OO0pa3bT Ha TAIOTO XPUCTOBO ce mosiBsiBa B [ [locnanue oo Kopummsnume Ha cB. KimMmeHt
Pumcku. BuB Bpb3Ka ¢ pasnpure B KopuHTCKara IIbpKBa PUMCKHST €IHCKOI BB3KIUKBA: ,,3aU40
pazdupame U pasKveéame uieHogeme Ha mALOMo Xpucmoeo, 3auo ce OyHmysame cpeusy
cobCcmeeHomo cu msaio u docmueame 00 maxkosa beymue, ma 0a 3a0pasum, ve 6CUUKU HUe cMe
unenose om eono u cvwo mano? (46, 7)°“ Tyk Tozu 00pa3s Ha €IMHCTBOTO € pasmieaaH B
TPUHHUTApPEH KOHTEKCT (46, 6).

B IMocnanue na Bapnasa ne e mokasan o0pa3bT Ha LIppkBara kato Tsuto. Ho Gorarata cuMBosmKa
Ha ,,cmpadawama 3ema’ (,,yi] éotriv maoyovoo' - 6, 9a), KOATO € YOBEKBT H ,,3eMAMa, 8 KOSMO
mekam med u MAKo™ (,EIg yifv péovooy ydla koi uéli - 6, 13c; 6, 16¢), oTpxnectBena ¢ Uucyc
XpucToc, KaKTO U CHJIHHAT aKIEHT, Koiito BapHaBa mocraBs BepXy BbIuTeineHmero, ch3maBar
oce3aeMma mpencraBa 3a l[bpkBara KaTo TsUIO, OLIE IMOBEYEC 4Ye KOHTEKCTHT HA Ta3W CIIOXKHA
CUMBOJIMKA € eBxapuctueH ( ,,[lle Te uznossdam cpeo opamsma cu u we Tu nes év3xeana cped
cvbpanuemo na ceemuume.* - 6, 16b)°.

B IMocranue 0o Tpanutiyu cB. IrHaTH AHTHOXMICKY TOBOPH 33 €IHHCTBOTO HA TSIIOTO XPHCTOBO
0 CIeIHUS HAYKH: ,,9pe3 moszu Kpvem 6 cmpadanusma Cu Hucyc Xpucmoc npusosasa kom Cebe
Cu sac, Heecosume unenose. 3awpomo enasama ne moogice 0a ce poou omoenno, be3 uienoseme,
mwii kamo Boz obewa eduncmeo, xaxéomo e Cam [Tou]*“ (XI, 2)7. ToBa eqMHCTBO Ha TAJIOTO

3 levtich, At. Besedi za liturgiata, trad. Sv. Tutekov, V. Tarnovo, 2015, s. 22.

4 La doctrine des douze Apétres (Didaché), éd. et trad. Willy Rordorf et André Tuilier, Sources
Chrétiennes N 248, Paris 1978, p. 176 ; Uchenie na dwanadesette apostoli.uvod, tekst i
iziasnenia ot Iv. Goshev), GSU-BF, t. XVIII, 8, 1940/41, s. 37.

5 Clément de Rome, Epitre des Corinthiens, éd. et trad. A. Jobert, SCh N 167, Paris 1971, p.
176. Sv. Kl. Rimski. Dve poslania do korintianite, Sofia, 2001 (trad. D. Dimitrov), s. 138-140.

6 Epitre de Barnabé, éd. et trad. P. Prigent et R. A. Kraft, SCh N 172, Paris 1971, p. 122-

126. (cf. IIc. 21 (22): 23).

7 Ignace d'Antioche, Polycarpe de Smyrne, Lettres et Martyre de Polycarpe, éd. et trad. P. Th.
Camelot, SCh N 10, Paris 1969, p. 102. Svetootechesko nasledstvo. Izbornik , Sofia., 2001
(trad. Sv. Ribolov), s. 32.
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XpHCTOBO HE € YOBEUIKO JAe]0 — TO € Aeino Ha Mucyc Xpucrtoc upes Jlyxa u BKiIouBa cBOOOAHATA
YOBEIIKa BOJIS M YCHWJIMS Ha BCEKU HeroB wWieH. To3n oOpa3 Ha LIspkBata - ,,Hecosume ceemuu u
saApeaw, oanu cped deume Ul cped e3uunuyume, 6 eono msino Ha Hecoeama [lvprea™ (,.eic
T00¢ Gyiolg kai morovg avrod, eite év Tovdaiois eite év EOveaiv, év évi oauatt Tiic ExkAnoiog
abtod™) - ce mosessa u B Iocranue 0o Cmupnenyume (I, 2)8, xaxto u B Iocranue 0o
Dununanume na cB. [onuxapn Cmuprencku (Dun. X1, 4)°.

Bonpeku ue Epm B cBost [lacmup mnpenmounTa Apyrvsi  MIMPOKO U3MON3BaH B paHHUTE
XPHUCTHSHCKH CHYMHEHUS 00pa3 — TO3H Ha crpajara (KynaTa), Ip1 HEro ChII0 Ce MOsABsIBAa 00pa3bT
Ha IIppkBara karo Ts10. HO TyK mucaTensT camMo CIIOMEHAaBa TSUIOTO, KAaTO OTHKICCTBSBA TO3U
00pa3 He ChC CEeTAIIHOTO CHhCTOSHHE, a SAMHCTBEHO C OBACHIOTO (€CXaToJNOTMYHO) ChCTOSHUE Ha
IbpkBara: ,, ... boocuama Llvprea we 6vOe eOHo Mo, eOHO YY8CME0, eOUH 0VX, eOHA 6:pa, eOHd
n10606.“ (lpumua IX,18, 4)'°.

2. IlbpKBaTa KaTo 31aHHe

B ITvpso cvbopro nocnanue Ha cB. anocton Ilersp eanHCTBOTO Ha LIbpkBara e m3paseHo 4pe3
oOpasa Ha 3gaHueTo (2: 4-5). BsipBamuTe ca cpaBHEHH C )KUBH KAMBHU Ha OCHOBAHHE HA ,,0/CUBUS
Kamwvk* - Xpucroc (Ilc. 117: 22; Hc. 8: 14). 3a ,cv3udcoane na maiomo Xpucmoso® (,,ic
oixodounv tod oauatog 100 Xpiotod ) ToBopH U cB. arocton [1aBen (Egec. 4: 12).

Couuar obpa3 Ha LlppxBara xato ,, dyxogen Oom™ ce cpelia M B HAKOM OT CHUMHEHMATA HA
aTlOCTOJICKATE MBXKe, HampuMmep y cB. UrHatuit AHTHOXHICKH: ,, ... 6ce eOHO cme KAMbHU Om
xpama na Omya, npucomeeHu 3a Oomocmpoumeicmeomo Ha bBoca Omya, 6v3HacsHU 6b8
sucuHume upes opvouemo Ha Hucyc Xpucmoc, koemo e Kpvcmvm, a usnonsgame Kamo 6vaice
Ceemusi [yx. Bawama espa e mosa, koemo 6u 6v30uca Hacope, a eauiama 110608 — Nwvm,
evsnacaw xkvm Boza.“ (Egec. 1X, 1)!'. B To3u 06pa3 ce wu3sBsBA LSIOTO ChIbPKAHHE HA
Hmatinama Xpucmoea', Ha KOATO € OCHOBaHO €IMHCTBOTO Ha L[bpkBara — BbIurbineHUETO,
CMBpPTTa W BB3KpeceHneTo, a Taka ChIIO M OTKpWIOTO ce Ha [lermeceTHumna OmarogaTtHo
CHHEPTHIHO yYacTHe Ha BEPHHUTE.

Haii-monpo6no T031 00pa3 Ha L{ppkBara e pasrspHar B chunHeHHETO Ha EpM [Tacmup. IppkBara
e TpezcTaBeHa Ype3 o0pasa Ha Kylia, KOSATO Ce U3/IUra HaJl BOJIaTa M YHHTO CTPOEXK IMPOABIDKABA 10
Kpas Ha BpeMeHara, 3a Jla MOraT BCHUKH TOKasIH ce (KaMBHHUTE Ha Kyllata) Aa ce cracst (/lpumua
1X, 9, 7)!°. B ToBa npeacrassne Ha LlbpkBara Bparara u ckanara cuMmBoausupar Mucyc Xpucroc, a
OTJCTTHUTE KaMBHH B KyJaTa ca XpUCTHSHUTE, KOUTO IIE CE€ OKaXKaT crmaceHW. EAWHCTBOTO Ha
LIspkBata B [lacmup € n3pa3eHO aJeTOPUYHO — KAKTO KAMBHHUTE Ha KyJaTa CTaBaT CIUH KaMBbK,
Taka BspBamuTe B Mucyc Xpucroc ,.ue npuoodusm edun 0yx, eOHo msuo, u opexume um uje
umam edun u cowy yeam* (lpumua IX, 13, 5)1

1.3. Ipyru o6pa3u

Jpyr oOpa3 Ha emmHCTBOTO Ha I[BpKBara, KOHTO € cBOeoOpa3HO MpOABIDKEHHWE Ha oOpasa Ha
TSUIOTO, € TO3H HAa HEBECTATA:,, ... 3AUJOMO MBIUCHI € 21aA6a HA JICeHAMA, Kakmo u Xpucmoc e
enasa na yvpkeama, u Tou e cnacumen na msnomo.” (Egec. 5: 23). Upe3 cpaBHEHHETO Ha

Ignace d'Antioche, Polycarpe de Smyrne, Lettres et Martyre de Polycarpe ..., p. 132-134.
,»0brii ergo estote et vos in hoc; et non sicut inimicos tales existimetis, sed sicut passibilia
membra et errantia eos revocate, ut omnium vestrum corpus salvetis. Hoc enim agentes vos
ipsos aedificatis.* - Ignace d'Antioche, Polycarpe de Smyrne, Lettres et Martyre de
Polycarpe ..., p. 190. Svetootechesko nasledstvo. Izbornik , Sofia., 2001 (trad. Sv. Ribolov), s.
65.

10 Hermas, Le Pasteur, éd. et trad. R. Joly, SCh N 53, Paris 1958, p. 333.

1 Ignace d'Antioche, Polycarpe de Smyrne, Lettres et Martyre de Polycarpe ..., p. 64-66.
Svetootechesko nasledstvo. Izbornik , Sofia., 2001 (trad. Sv. Ribolov), s. 18; Ievtich, At. Dela
apostolskih uchenika, Trebinie, 2002 (trad.Ievtich), s. 236.

12 Hermas, Le Pasteur, éd. et trad. R. Joly, SCh N 53, Paris 1958, p. 310.

13 Hermas, Le Pasteur, éd. et trad. R. Joly, SCh N 53, Paris 1958, p. 320.
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eIMHCTBOTO Ha L[bpkBaTa B XpUCTOC C €IUHCTBOTO HA MBXKa M jkKeHaTa B XpHUCTOC B Opaka CB.
arrocton IlaBesn, mpencTaBs chBceM KpaTKO TO3M IIpekpaceH oOpa3 Ha LlepxBara xato Hemecra
Xpucrosa: ,,Tazu maiina e genuxa, Ho as 206ops 3a Xpucma u 3a yvpkeama.* (Egec. 5: 32).
Coummar obpa3 ce cpemma u B cbunHennero [lacmup Ha EpMm. IIpopoksT EpMm Bmkna LlspkBara B
o0pa3 Ha ,,0es0liKa, yKpacena maka caxkaw uziuza om opaunus yepmoe (llc. 18, 5; Anok. 21, 2)*
(Buo. 4, 2, N'. Ho B cbumnenmero Ha EpM To3m 06pa3 Ha I[bpKBara € camo MOCHEIHHUAT OT
nopeuuaTta oopasu Ha K€HH, B KOUTO Ts CE MOsIBABA BbB BUACHUATA Ha nucareist. Buxkna ce eaun
BHJ TIapaleNu3bM B Pa3BUTHETO HAa TO3M oOpa3 M Ha oOpa3a Ha Kymara. Ta3m AWHAMUKa Ha
IPOSIBIBAHETO HA CTAPOCTTAa U MIIAZIOCTTa B €AMHUS 00pa3, KAKTO U ChbYETAHUETO MEXIy JpeBHATa
CKajla ¥ HOBaTa BpaTa B JPYTHs, M3pa3sBaT OCBEH HJEsTa 3a NPeAChIlecTBYBaHEeTO Ha [[ppkBara,
Tasu 3a npeaBeuHoTo paxiaane Ha CuHa (,pedu ysanomo meopenue’) (Joly, 1958)!° wu
MOSABSABAHETO My CPEJl XOpara B mocneanute spemena (Ipumua IX, 12, 2-3)'6.

Jlpyr HOBO3aBeTeH 00pa3 Ha eAWHCTBOTO, mojeT oT Epm B HeroBust [lacmup, € oOpa3pT Ha
Jlozara-Xpucroc u npsukute, kouTo ca Herosute u Ha I[ppksara My unenose (Hoan 15: 5). B
Ilacmup MMa HIKOJIIKO BapHAallMU Ha TO3W 00pa3. Haii-BHymmTeneH ot TAX e o0paswT Ha ,,6bp04,
NnoKpusawya pagHunume u nAAHUHUmMe, Noo Kosimo ce 01xa NOOCIOHUIU 6CUUKYU me3U, Koumo 0saxa
npuzosanu 6 umemo Ha ITocnoo.” (Ilpumua VIII, 1, 1)”. Bupbara m3passsa €IWHCTBOTO Ha
IbppkBata, ome moBede, 4e BBHIPEKH OTCEUEHHUTE KIOHH ,,/m06a 0bp8o beute (8bHpeKu GCUUKO)
ysano, kakmo 20 6x eudan (npeou mosa).“ (Ipumua VIII, 1, 3)'8.

Jpyr mo3HaT OT amocTONCKO BpeMe o0pa3 Ha E€IUHCTBOTO € cTagoTo, umiito Ilactup
(Mactupenavannuk) ¢ Xpucroc (Hoan 10: 10-11; I Hemp. 5: 2-4). CB. VrHatuii AHTHOXHIICKH
cbBeTBa (uafenduiickuTe XpUCTHSHH a CIIEBAT CMUCKOIA CH KaKTO CTaI0TO CIIe/Ba MACTHPa, a
eperunyTe Hapuda Beamu (Qurad. II, 1-2).'° BuAUMHAT NMacTHp HA CTafOTO € EMUCKOMBT,
n300pasaBall HeBUAMMHUS nactup — bora (Puma. IX, 1)

V¥ cB. Kimment PumMcku cbmo ce cpema oOpa3sT Ha CTaAOTO Karo Pa3BUTHE B XPHCTHSIHCKH
KOHTEKCT Ha CTapo3aBeTHHs o0pa3 Ha Hapona Ha WM3paun ([lc. 78: 13). Cs. KiuumeHt
MpeAyTpexaaBa Ch3JaBaIllUTE pa3[elicHUs XPHUCTHSAHH, dYe ,Xpucmoc npuHaonexcu Ha
cmupenume, a ne Ha OHE3U, Koumo ce nocmaeam nao cmadomo My (16, 1)*'. Tozu obpa3 cu
KOPECHOHUpa ¢ APYT CHINO OMONEHCKH IO CBOS MPOM3XOZ 00pa3 — apMMATA: ,,/[a nomucium 3a
mesu, KOUmo 60106am No0 HAYAICMEOMO HA MYKAWHUme [3eMHuU] KOMAHOUpu HAwU — Kax
OUCYUNTUHUPAHO, KAK YCBPOHO U NOKOPHO U3NBIAHAGAM Me MOo6d, Koemo um e 3anosidano. He
BCUYKU OM MAX CA eNAPCU, HUMO XUAAOHUYU, HUMO CIMOMHUYY, HUMO Nemoecemtuyy u npouue, Ho
8CeKl Om MAX USNBIHABA CLbOOPA3HO CHC CE05 UM MOBA, KOEMO MY e HApedeHO Om UMNepamopa u
soenauanrHuyume. Bucuwecmoswume ne mocam 6e3 nuzwecmosiwume, HUMoO NbK 6MOPUMe MO2AMm
be3 nvpsume. Bceku eOun om msax e c8bp3an ¢ 8CUYKU OCMAHANU U BCEKU UMA NON3A om Opyaus.*
(37, 2-4)%.

14 Hermas, Le Pasteur, éd. et trad. R. Joly, SCh N 53, Paris 1958, p. 134-136.
15 Cf. R. Joly, Le Pasteur, éd. et trad. R. Joly, SCh N 53 ..., note 3, p. 239.
16 Le Pasteur, éd. et trad. R. Joly, SCh N 53 ..., Paris 1958, p. 317.

17" Le Pasteur, éd. et trad. R. Joly, SCh N 53 ..., p. 258-260.

18 Le Pasteur, éd. et trad. R. Joly, SCh N 53 ..., p. 260.

Ignace d'Antioche, Polycarpe de Smyrne, Lettres et Martyre de Polycarpe ..., p. 120-

122.

20 Ignace d'Antioche, Polycarpe de Smyrne, Lettres et Martyre de Polycarpe ..., p. 116.

Svetootechesko nasledstvo. Izbornik , Sofia., 2001 (trad. Sv. Ribolov), s. 38.

2l Clément de Rome, Epitre des Corinthiens, éd. et trad. A. Jobert, SCh N 167, Paris 1971, p.
124.

2 Clément de Rome, Epitre des Corinthiens, éd. et trad. A. Jobert, SCh N 167, Paris

1971, p. 160-162. Sv. Kl. Rimski. Dve poslania do korintianite, Sofia, 2001(trad. D. Dimitrov), s.

123.
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B ITacmup cwmo ce mosBsBa 00pa3sT Ha cranoto ([lpumua VI, 2). Toit e pa3rbpHAT QJICTOPHYHO U
MHoro obmupHo ([Ipumua VI, 2 — [pumua VII, 5). CTanoto uMa JBaMa MaCTHPH: CAMHUSAT €
»AH2eNbm Ha HacaadcOenuama u nenpasoama' (,Ayyelog poeiic kol amatns™ - [pumua VI, 2, 1),
KOWTO 4Ype3 HACIaKICHMS U Oe3MbTCTBAa BOAW OBLIETC KbM IOTYOBaHE, a IPYTUST, ,,AH2eIbN HA
naxazanuemo® (,,0 dyyelog tijc tuwpiag - Hpumua VII, 2)?*, Bomu 3abaymuiIuTe ce OBLE B
TPBHIIMBA MECTHOCT, KBJICTO T€ CJIC]] MHOKCCTBO PAHH U CTPAJaHHMs J1a H3KYIISAT TPEXOBETE CH H Ja
ce BbpHAr KbM bora.
OcBeH Te3m oOpasm Ha eawHCTBOTO Ha LlbpkBara B [locrnanue 0o Egecamu Ha cB. UrHatmit
AHTHOXHIICKH ce MOSBsIBa €AUH MAaJKO ITO-pa3indeH oOpa3. MecTHara IIbpKBa € n300pa3eHa Kato
XOPp, KOWTO ,,6 eOUHOMUCTUE U Cb3BYYHA TH0008" (,,EV Ti] dpovoig vu@v kol covpove dyary™ - 1V,
1) Be3msiBa Uucyc Xpucroc: ./ gcuuxu 00 edun ce cvbepeme 6 Xop, 3a 0a 8b3na8ame 8 eOuH 21ac
upe3 Hucyc Xpucmoc Omya, Ouleiiku cb38VUHU 8 eOUHOMUCAUEMO CU, Npueru 6 eOUHCME0
boowcusma monannocm, 3a da uye u pasnosuae [Toil] om eac, ue cme unenoge na Heeosus Cun
upes [Oenamal, ¢ koumo evpuiume 006po. 3amosa e noNe3Ho Oa cme 8 HeYKOPUMO eOUHCMBO, 3d
oa cme eunazu npuvacmuu na boea.“ (Egec. IV, 2) *. Tlo cBoATa U3pa3HOCT TO3M 00pa3 IMPUIHYA
MHOTO Ha BCHUKH pa3mIelaHy Jocera Apyru o0pa3u Ha eINHCTBOTO.

Paznnynure oOpa3u Ha eauHCTBOTO Ha I[bpkBara u3pa3sBar crenUpUYHOCTTA HAa HEiHATa
CTPYKTypa M Ha (HYHKIIMOHMPAHETO Ha HEWHOTO €IMHCTBO. MeCTHATa I[bPKBa CE CHCTOU OT MHOTO
YJICHOBE, HO KMBEE KaTo €IHO TS0, YUATO IMaBa ¢ Xpucrtoc. Mma oOpas3u, B KOUTO Ha NPBB
Torye]] € JajJieH MpeBeC Ha EAMHCTBOTO (TSJIOTO, Crpajara, HEBECTara, JbPBOTO), HO B CHIOTO
BpeMe Te ChABPIKAT B ceOe CH M U3pa3 Ha MHOXKECTBEHOCTTA (WICHOBETE HA TSUIOTO, KAMBHHTE Ha
crpamara, KJIOHHTE Ha IbpBOTO). Jlpyrm o0pasm (cTagoTo, BOMCKara, XOpPbHT) BBHIIHO ca
MHOJKECTBCHH, HO B TAX HCH3MEHHO IPUCHCTBA ICHTHPBHT HA TAXHOTO EIHUHCTBO, KOWTO TH
orasiea (ITACTUPHT, UMIIEPATOPHT U T. H.). Te3u 00pas3u 0Tpas3sBaTr KakTo IeiCTBUETO Ha boxkusTa
6naronar B LppkBaTa, Taka ¥ repoOMYHATA TUHAMHKA Ha YOBEIIKOTO CHHEPIHIHO ydacTue B boxus
CIIACHUTEJICH ITaH.
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N3JIMIHNHUTE EJIEMEHTHU B EJIJHA CUCTEMA
Hesin lenues I'eoprues
IlnoBAMBCKHN YHUBEPCUTET

THE REDUNDANT ELEMENTS IN A SYSTEM
Deyan Delchev Georgiev
University of Plovdiv

Abstract: The article traces down the redundant elements in different systems and areas
as well the deliberate or not deliberate complications and fragmentation of systems, processes and
societies that concerns their efficiency or inefficiency. The main topics are the complications in the
fields of education, pedagogy, health care, economy. The superfluous elements, the unnecessary
complications and fragmentations are regarded as the main triggers of inefficiency and corruption.
As to the redundant elements in small and big economic units, the work tries to prove that the mere
size of those units plays a more important part than the existence or not-existence of superfluous
elements. The redundant elements in big enterprises are often much more necessary and essential
rather than the “slimness” and ‘the lack of fat” of small ones. This article tries to prove that. The
naive thought that the more hours you learn and work the more you achieve and the earlier you go
to school the better educated you will be is also a subject of the report and is just as a stupide and
naive one described and refuted.

Key words: fragmentation, complications, intellectual snobbishness, education,
pedagogy, health system, redundant elements, economy, harmful slenderness and useful fat in
small and big economic units, the inner traitors and whistleblowers in the systems, quantitative
thinking, primitivism.

YBona:
1. [MpuuriHM 33 peNyHOAHTHUTE €JIEMEHTH B o0JiacTTa Ha O0Opa3oBaHHETO H
3/IpaBeoIa3BaHETO.
1.1. CHOOM3BM U MPEB3ETOCT HA HHTEIIUTCHIIUATA

1.1.1.  TlpekaneHO yCIOXHSIBaHE HA CUCTEMHUTE
1.1.2.  CrpynBaHe U Ch3/laBaHE Ha HEHY>KHH 3BEHA

1.2. Hecmoco6HocT 32 pa3no3HaBaHe Ha IPOOIEMHI

1.3. Hecmoco6HocT 32 pemaBane Ha mpoOiieMn

2. W3numzuTe eneMeHTH B 001acTTa Ha HKOHOMHKATA
2.1. ITone3sHnTE TIIBCTHHKW) B FOJIEMUTE CHCTEMH
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2.2. HeedexTuBHUTE «CTPOHHOCT» U «pALIMOHATIM3ALUI» B MAIKUTE HKOHOMHYECKH CUCTEMH.
Jlumicata Ha «Immanackm» KaTo €IHa OT NPHIWHHUTE 3a MO-TOIIMaTa eKCINIoaTalus M Mo-0Bp30To
aMopTHU3HpaHe, n3xabsBaHe Ha pa0OTEIINUTE B MAIKUTE TPEANPHUATHS U PUPMH.

3. ((ABTOI/IMyHHI/ITC» 3a00JIABSIHUSI  HA  CHCTEMHUTE. ((B'LTpeIHHI/ITe npeaarejm» Ha
CUCTCMMUTC.
4, HpI/IMI/ITI/IBHOCTTa Ha MCXaHHUCTUYHOTO M KOJHYCCTBCHOTO CXBaIllaHC, Y€ KOJIKOTO IIO-

PpaHO TPBIHEII Ha YYWUIIUIIC U NPEKapBall MMOBEYC BPEME B HETO, M€ HAYYHUIl OBEYEC U KOJIKOTO
IoBeYe YacoBe PaOOTHILI, e TOCTUTHEI IMO-J00pHU Pe3yITaTH.

1. PeagynganTHuTe ejleMeHTH B 00JacTTa Ha 00pa30BaHHETO U 3/pPaBeoNa3BaHeTo.
®parmeHTapu3anus U Hee()eKTUBHOCT HA Te3U /IBe CHCTEMHU.

Ha npBB norses peayHIaHTHTE €IEMEHTH B €JHA CHCTEMa MOTaT Aa ObIaT KakTo
3aTOPMO3BAIIIN U JIa ICHCTBAT KaTO CITUPAYKH, TaKa M B €JMH MOMCHT HEOOXOJUMH, TE MOTAaT B
OTIpEJIeNICHN CUTYAIMH JIa PecTaHar aa ObAaT pelyHJaHTHH.

Hanpumep npskoTo ONOCPENCTBSABaHE MEXAY H3BBPIINTEN, MpaBelll, eMUTEHT WU
CyOeKT W IEepIUIHEHT, IOJIydaBall, 0OEKT ce 3aTPyAHSIBA YECTO OT M3JHIIHU €IEMCHH, KOUTO
3a0aBsAT WIM HaIbJIHO CHHUpAT IUJIABHUAT IOTOK Ha OCBIIECTBSIBaHE Ha Lenrta. Bpb3kaTta
IIperoiaBaTe)l — yIEHHUK/CTYACHT cera ce 3aTPyAHSABA OT IPETEHIMO3HH, JTBXAIMld Ha CHOOM3BM
y4eOHHMITH, YUATO el He € Jla Tpenaje C JTyMH IPOCTH CHIBPKAHUETO, a Ja MOKake MHHMAara
HAYETEHOCT Ha ChCTaBHUTENA Ha yuyeOHUKa. ChBpeMEHHUTE YYEOHUIM O UYXKAU €3UIHU Ca IThIHU
ChC CJIOXKHHU TEKCTOBE, y>K KOMYHUKATHBHH, HO HE 00sCHaBaT HAal-IPOCTH HEIlla OT 'paMaTHKAaTa.
Te3u HeoOXoAUMHU OOSICHEHHSI C€ 3aTOPMO3BaT, 3aTiauBaT, pa3celBaT, pa3IpoOsBaT OT HEHYKHO
YCIIOXKHEHU TEKCTOBE, [10 TO3M HAUYMH OCHOBHUTE 3aJaud Ha NpElaBaHe U MOJyyaBaHE KaKTO U
OBp3UAT, IABHUAT NOTOK HA OCBHIIECTBSIBAHE HA LENTAa Ce 3aTPyAHsABA. BrobOme - ycmemHoTo
[IPOTUYAHE Ha MPOLECUTE B €lHA CUCTEMA 3aBUCH OT HEilHaTa HAJIOCTHOCT M Hepa3apoleHocT,
o0paTHO HeiHaTa pa3apoOeHOCT 3a0aBs U 3aTOPMO35IBa CHIIUTE. , KUIMKHH TYK-KJIUKHH TaM* He
ocurypsiea 0bp30 U 0e3MpOOIEMHO, IUIABHO W IJIAKO YCBOSBaHE Ha Marepuaia, Te3d B MHOTO
cilydad W3JUIIHU TPOLEAYPH 3aTpyAHSBAT MEpLMIIHEeHTa, oOydaBamus ce. TyK HaJMYHEeTO Ha
pEeIyHIAHTHH eIEMEHTH HEe WTpae TakaBa Ba)KHA POJIS,, MHOTO ITO-BaKCH KPUTEPHI € HAIMIHeTO
Ha pa3Apo0eHOCT, BoJella 10 YCJI0KHSABAHE U 3aT/IaYBaHe WIH LSJIOCTHOCT, OCHTYPsABaINa
NpocTo U Obp30, pa3dupaeMo U CeMILIO MOJy4aBaHe U npepadoTBaHe HA UHGOPMALUITA U
rJ1aJKo NpoTHYaHe Ha mpouecure. [IpuMepn — cucTeMaTa Ha 37paBeona3BaHe € UIKIIOUYUTETHO
YCJI0KHEHA H pa3ipodeHa, a 0TTaM M Hee()eKTHBHA. YCIOXHEHOCTTA U Pa3gpoOEHOCTTa BOASAT
1o HeedekTHBHOCT. KOJKOTO M moBede mapH BCska FOJMHA J1a ce HaJMBaT B 3[paBHATa CHCTEMA,
Te TOTHBAT KaTO BOJAA B ILICHK, KAaTO pOJATAa Ha ILICBKa ca Oe30pOMHMTE HW3NUINTHHM 3BEHA.
MHuoroOpoliHuTe 4acTHU (UPMH, CHaOASBAIM ANTEKUTE C JICKApCTBA, a 4YECTO W H3HACAIIN
KMBOTOCHACSABAIIY JICKAPCTBA HA M0-BHCOKA IIeHa B Uy)XKOMHA, Ch3aBaT €AHU TBBPIC YCIOKHEHH
CHUCTEMH, MOJATIAMBH Ha KOpyniusa. Te3W H3JIMIIHU 3BEHA ca PeAYHAAHTHUTE eJeMeHTH,
3aTPyJHSIBAIA IUIABHOTO B3aMMOJUIICTBHE JieKap — NalMeHT, WM KaTo Oewme mpeau 18
TrOJAVMHHM — MHHUCTEPCTBO HA 3paBeona3BaHe — Je4eOHO 3aBejeHue (00JHMIA, NOJMKINHUKA,
anTeka) — Jiekap - mamueHT. CeMIDIOCTTa BOJIH JI0 «II0-OBP30 NMPOTHYaHE HA TOLIUTE», 10 IO-
IUTaBHO, HETIPEKbCHATO, a 3HAYM U MO-100p0 B3aMMOJEHCTBHE MEX1y 3BeHaTa Ha cUCTeMaTa, 10
[I0-MaJIKO KOPYIIHS, MO-TOISMa IPO3PAYHOCT M IIO-MAJKO PA3XOJCHH CPENCTBA. A HAaIIuTe
«YMHHLI» Xy’XaT OKOJO MpobjeMuTe, KakaHWXKaT, HO HEe MOraT Jia HaMepsT, J1a JOKaIu3upar
mpobiema, MpapyBaT — «Kak Taka craBa, 4e Bcgka TOAMHA JaBaMe IIOBeYe MapH 3a
3[paBeolna3BaHe, a Te€ Bce Hepocturar. He gocrturar, 3amjoTo HENpeKbCHATO pa3ApoOsiBaml U
YCIIO)KHABAIl CHCTEMaTa, Ch3laBalK{ H3JIHIIHM 3BEHA, KOMTO JIECHO Ce KOPYMIHpPAT M CIThBAT
NPOLIECHTE» .  YCIOXKHEHOCT M pas3ipoOcHOCT o3HayaBa HeeeKTHBHOCT. IIpoctota U
OKPYITHEHOCT BOJAT A0 IMO-O0BP30 M IUIaBHO pas3BuTHe. Ho exHa oT mpHUYMHUTE 32 HEHYKHOTO
YCIOXHSABaHE U pPa3apoOsBaHe € CHOOCKOTO, MPEB3ETO MHUCICHE HA WHTEIMICHLUATA,
BHOOpa3sBalIld CH, Ye KOJKOTO MO-JIECHO CIIOXKHH W 3aMOTaHM IMPaBU HelIara, TOJKOBA IMO-yMHA
U3rIexaa. A BChIIHOCT UCTHHATA € TOYHA oOpaTHaTa.

213



B o6mactra Ha 00pa30BaHHETO C€ NOMyCKAT MOYTH CHUIUTE rpemku. PparMeHTHpaH
ydueOeH wmarepual, (parMeHTapHO ¥ PAa3BOJAHEHO TIOAHECEH, BB3MPEISATCTBAI I[SUIOCTHO
BB3NPUATHE U TeHepaneH mnorien. IIpencTon nmpemaxBaHe Ha TPaJULMOHHU YUyOHH MpPEIMETH —
Ouosiorusi, XuMus, prU3nKa, TUTepaTypa Ha poJIeH €3UK U Ipyru. BMecTo ToBa Ie ce BEBEIAT TeMHU
10 CUTYallHsl, CATYaTUBHHU TeMH, HaripuMep - «B pecropanTa», «B muanuHara», « Ha miaxay, «B
MarasuHay, KbJIeTO YUCHHUIIUTE YK [Ie MOTAaT J]a y4aT OT BCUYKO MO MAJKO — MAaJKO apUTMETHKA,
MaJIKo OMOJIOTHs, MaJKO XUMUS U T.H. B obnacTTa Ha XyMaHUTapHUTE HAYKUd B YHHUBEPCHUTETHTE
mapu apeOHoTeMue W (parMeHTapu3bM. B3uma ca HAKakBa eIMHWYHA TeMa, Hai-49ecTo
HECBHIIECTBEHA M J[BA CEMECThpa C€ KaKaHIKE camMoO IO Hes, CJIeJ TOBa C€ MOJydyaBaT Taka
nenestHATe TOUkH. Pa3apobdeHocTra Ha cucTeMaTa Ha 00pa3oBaHKe BB3MPEISITCTBA TOTy4YaBEeHETO
Ha IUIOCTEH M0TJIe1, 0030p BbPXY SBJICHUATA U TI00aHUTE nporiecu. KoeTo € BChITHOCT U 1ieTa
Ha «enmuTa». HapoyHo ro m3miucBaM ¢ Manka OykBa. B Ta3zu cucrema ChIlo ©Ma MHOTO W3JUIITHA
eJIEMEHTH, KOUTO 3aTOPMO3BaT paboTaTa Ha CHUIMHCKUSA Yy4eOCeH mporec. MUHHCTEPCTBO Ha
00pa3oBaHMETO C HENMPEKbCHATO YBENWYaBall ce Opol Ha YWMHOBHHIUTE, MHOTO TIOBEYe,
OTKOJIKOTO TIO0 BpEME Ha ColMaan3Ma, OpyTaJiHa Hameca Ha HEMNpPaBUTEJICTBEHHW OpPraHU3alluU -
CBPBXTOJSIMO OBJIACTSBAaHE Ha JUPEKTOPHUTE - JIOKAJeH MpOW3BON W (eojanu3amus Ha
00pa30BaHHUETO — JIEJerMpaHn OIOKETH — HATJIM YYCHHUIM — 00e3MpaBeHN yUUTean — 0e30poi
Y4eOHUIM U «TJIEAHW TOYKW» TI0 WUCTOpUS — YyAOBHUINHA OymamiHa — W B KpaifHa ceTka ce
nmojy4yaBa «kakaoHHUs, KakBaTo HsAMa U B SnoHus». OTHOBO ommpamMe 10 3aMOTaBaHeTO,
YCJI0KHSIBAHETO, 3aIJIECKBAHETO, KAKAHMKEHETO M KY’KEHETO OKO0JI0 MmpolJjieMa, Mpa3HOTO
PE30HBOPCTBO, TAKA XapAKTEPHU 32 MCEBJAOUHTEIMICHIUATA, He caM0 B Bbirapus, HO u B
roqsima crenen U B EBpoma. 3amoro Oezymmero HapeueHo «bosoncka cuctema» Oere
HanoxeHo or EC, abcypabT HapedeH — «TPHUroAMIIeH OaKaJlaBbpPCKH Kype» - HampuMep 110
«Kurauctukay, «SmoHucTHKa», «Apaductukay, «CkaHIMHABHCTHKAa» ?! - CBIOI0. A KOJKO IO
ceMIUIa — a OTTaM M MO-IUVIaBHA M e()eKTHBHA Oellle NMpPeJUIIHATA CHCTEMAa B CPEAHOTO
0o0pa3oBaHNe — MUHHCTEPCTBO HA 00pa30BAHNETO —PerHOHAIHN HHCIIEKTOPATH — IUPEKTOPH
— YYATEJH — YyeIHAKBEHM Y4YeOHWIH 3a IsUlaTa CTpaHa. 3amjamjaHeTo Oelne Cropen
ToJieMUHaTa Ha HAaCEJICHOTO MSCTO M M3IJIeKAalle NPUOIU3UTEeNHO 1o cieanus HauuH — Coust —
100 %, Ilnoemus, Bapua - 80 %, Xackoso, Ilazapmxuk — 70%, IIspBomaii, Yupnan — 60 %,
cenmo - 50 %. Tosa Oemie Taka, 3alIOTO OlIe TOraBa MMalle pa3jiWKa B II€HATa Ha JKUBOTa B
3aBHCUMOCT OT TOJIEMHHATa Ha HaceneHoTo MscTo. Ho Oenre eana 06003puMa 1 ceMInia cucreMa, a
0003puMa 1 ceMIuia 03HavaBa no-e(heKTUBHA U MO-100pa.

OcBeH TOBa ce CiUpaM Ha OIle €IHA MOMEHT , CBhP3aH C PEAYHIAHTHTHTE SIIEMEHTH He
caMO B cHCTeMaTa Ha 00pa3oBaHHMETO, HO M MO MPHUHIMUI - HEHY)XHaTa pasmiyTocT u
NMPOBJIAYEHOCT Ha ¢€JHA CHCTEeMa BOJM JIO HeWHara HHCKa e(eKTHBHOCT. Pasmiyroct u
MPOBJIAYEHOCT O3HAYaBaT HAJMYMETO HAa TBBHPIEC MHOTO PEAYHAAHTHU E€JIEMEHTH MEXIy HHade
HeoOXomuMH 3BeHa. TyKU M3JHMITHUTE SIIEMEHTH UTPAsT €HO3HAYHO HeraThBHA poist. Hanpumep
HAYaIHOTO 00pa3oBaHHE € MPOBIAueHO, Pa3ILTyTO, MAIKUTE JIella ca MPUHYAECHH Ja CTOAT IsUT AeH
Ha yumnuiie!? — no 8-10 gaca, ChIIEBPEeBMEHHO HE CE€ YYH CEPHO3HO, HE C€ MOYMBa, HE Ce CIU U
HE ce Urpae OTMOPHO. B Taka HapeyeHHTE «UENOIHEBHU YUWIIMINAY, IO CHIIECTBO CKOTOOOMHHU
HUTO YYCHHETO € yYeHHe, HUTO Urpara € WUrpa, HUTO MOYMBKATa € MOYKMBKA, IMOJydaBa CE €HO
nugy3Ha, pa3MUTa CUTYyallHs, XapaKTepHa 3a MaTOTeHHH, 0oJecTHU chCcTosiHUSA. [Ipu GosHUTE OT
JIETIPECHsT U JPYTH TICHXOJIOTUYHU 3a00JIIBaHUsI  PabOTOCHOCOOHOCTTA JAPACTUYHO € HaMaJieHa,
KaTo paboTa M MOYMBKA HE Ca CTPOTO OTAEIEHH, KaKTO MPH 3ApaBHsl YOBEK, a ca pa3MUTH €THH B
npyru. Huto paGotara e paboTa, HUTO yYEHHETO € yUeHHe, HUTO MOYMBKATa € MOYUBKA, €TO
TaKOBO € MOJIOKECHUETO B HAYAIIHOTO oOpazoBanue. CTpecupalll MaJIKUTE Jielia C TBbPAE PaHHOTO
3armouBaHe Ha OOpa3oBaHHMETO W IICJIOJHEBHU YYHMJIMING, KAaTO CH BbhOOpassBall IO Haii-
MPUMHUTHUBEH HAYMH, Y€ KOJKOTO TO-paHO Jelara 3amo4Bar oOpa3oBaHHE M KOJKOTO IOBEYE
JacoBe ydaT, TOJIKOBA ITOBEYE IIe HaydaT, KOeTO € a0CypJHO — MalIKUTE Jiela TpAOBa Ja yJar He
nmoBede aa 4-5 yaca, HO UCTHHCKH -, a KOTraTo TpsgOBa Jla YIPaKHUII ONpaBIAaH HATHCK 3a
CEpUO3HO yUeHe, TH T TJIE3UI C KaTMHKU, MAIMHKA W mIenndkd. Kpaero TpsOBa 1a HaTHCHEI,
Jla YIpaKHUII HATUCK, T HE TO MPAaBHUII, a KbJETO TPsAOBA Ja CU MO-IHOEpajeH U pa3dyleH, TH
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TpaBmupanl. He 3Haem kak TpsOBa fJa ce HampaBsAT HellaTa — KbJIE Ja HATHUCHENI, KbJE JAa
orxnabmm u ormycHem. C emHa JyMa pa3BIadeHOCTTa M PAa3IUIyTOCTTa HAa HA CHCTeMaTa Ha
HayaTHOTO 00pa30BaHHE Ce ChbCTOM B TOBA, U € TBBPJE AbJIra U MPOTSKHA, 3al109Ba TBBPIE PaHO,
BOIM JI0 TIpEeyMopa, HEJOCIMBAaHE W IOBCHAJICH MHa0eT, He ce y4M KadecTBEHO, HE ce Hrpae
Ka4eCTBEHO, HE C€ OTIOYMBA KAUECTBEHO, AelaTa ce U3HEPBAT U 3aI0uBar Aa ce OUAT eAuH ApYT —
BIDKTE TIpUMepa ¢ pednuTara 10 CMBPT YeTBBPTOKJIACHUYKA, YIUTEINTE HE MOTAT J1a IPEToaBaT
Ka4ecTBEHO, B KpaifHa CMETKa Ce CTUTa A0 €IHO TOJIIMO HHIINO, Pa3MHUTOCT, KbAETO MOJIE3HHTE
3BE€HA C€ NMPEBPBINAT B PEAYHIAHTHU CJICMEHTH, WIN PEAyHIAHTHUTE EIEMEHTH 3aeMaT TBBPHC
MHOT'0 MSICTO M BPEME, 3a J]a MOTaT IOJIE3HUTE 3BEHA J00pe J1a OCHIIECTBABAT BPb3KaTa MOMEXIY
cu. Taka HapedeHHTE «KOMYHHKATHBH YYEOHHIM» IO UyKAM €3WIM ca Taka pa3BIICUCHH,
pasMIyTH W Pa3sNUISHH, Y€ HUTO C€ CTHra 10 TpeJaBaHe Ha IpaMaTH4YHU 3HaHHA, HUTO ce
MOJTyYaBa KOMyHUKaTHBHOCT. TBBp/E CIIOKHU TEKCTOBE, TIOUTH HUKAKBH I'PAMaTHIHH OOSCHEHHS,
Pa3XBBPJISTHU U CIIOPAANYHM TPaMATHYHH «XANKW» B PAMKUTE HA 5 pa3iMIHU y4eOHUKA, KOUTO ca
IPeABUACHH Jla CE B3eMar 3a IeT TOJUHU. BCHYKO € M3KIIOYUTEeNTHO Pa3TerHaTo U MPOTSHKHO BBB
BpEeMETO. A TO3M PasILIyT MaTepHal MOXe J1a Ce B3eMe B PaMKHTE Ha IIeT Mecella U ToBa ce MPaBU
OT APYTH, HO-CTETHATH YICOHUIIN.

2. PeqyHIaHTHHTE eJ1eMeHTH B 00J1aCTTa HA HKOHOMHKATa. Heo0XxoauMuTe «T.TBCTHHKI» U «
NaJacKuM» B TOJeMHTe HWKOHOMHYECKH €IMBHIM W BPEAHATA «CTPOMHOCT « HA MAJKHTe
pupmu.

B o6nacTTa Ha NKOHOMUKATA CUTYaIMATa C Ha IPBB MOTJIE]] peIyHAAHTHHTE €JIEMEHH CTOH IIO I10-
Apyr HauuH. EfiHa ronsimMa cTonaHcka eIMHULA UMa [0-TOJSIM ChBKYTIEH IPOJYKT, TSI OOMKHOBEHO,
HO HE BUHATU MMa PeIyHJAHTHHU U He0OpU eJIeMEHTH U 3BeHa, 00aue rolleMUHATa U HO-TOIEeMHST
n3paboTeH MPEIYKT HEYTPATH3NUPAT Te3N «CIadali» M KaTo ISUI0 KPaWHHUAT NPOIYKT € HO-TOJIsIM
U TO0-Ka9eCTBEH OT TO3M Ha Majka (UpMa WM CTONAHCKA CIUHUIIA, HSIMAlla MBbP3EJIUBIH,
HSMAIIN M3JUITHA eJIMEHH MIIH «TTBCTUHKIY, «ITAJIACKW, U3IJI0 ChCTaBeHA OT TPYIOTIOOMBH U
CIOCOOHH, HO BBIIPEKU TOBA MPOHM3BEXKIAIA MO-MATbK MPOAYKT. Hamuumero Ha «mamacKm» U
«TIBCTUHKW) B €IHA MO-TOJIIMa HUKOHOMHMYECKA CUCTEMa YeCTO HE ca CIHMPAYKH, a UrpasdT pojsiTa
Ha «aMOPTHCBOPH», Ha «BB3IJABHHUIM», aKO CH TMOCIyXa C MEAUIMHCKM TEpMHH Ha
HeoOXoMMaTa «TEYHOCT», «MasHHHKa», B KOATO ILTyBaT OwBOperure. B ciiydam Ha BHe3amHO
BB3HMKHANIA HEOOXOIMUMOCT KpyIMHAaTa MKOHOMHYECKA CHCTEMa MOXE Ha CH IIOCIY)XH C Te3d
JIOTOTaBa «JICHHWBIM» KAaTO PE3CpBHH WIPayM WIM 3allacH, Taka KaKTO OPraHM3MBT B CIydail Ha
cnabocT unu GONECT ce BB3MON3BAa OT HATPyNaHWTE Ma3HUHU. J[OKaTo MankaTa MKOHOMHYECKa
cHUcTeMa, ONTHME3apaja BCHYKO IO KpaeH Ipesell, He pas3loiara ¢ TaKWBa 3alacu W Pe3epBHU
urpaun. [Ipu QopcmakopHu 0OCTOSATENICTBA TS MOXE CaMO Ja MOOWJIM3Mpa M EeKCIUIoaTupa
OCTaHAIUTE HE MHOTO Ha OpOil M3BBHPENHH KaIbpPHHU, pAaOOTINBH M MOXKEIH, KOETO BOAX IO MO-
6bp30 aMOpPTU3UpaHE U BBIPEKH TOBAa PE3ylNTaThT HAMA Ja OBbJE TOJIKOBA TOIsIM KOJIKOTa Ha
royiiMara eIWHHI, PasIojaraiia Hapex ChC CIIOCOOHM M HE C TOJIKOBA NPHJIEKHU H PabOTINBU
m3nbnHUTENU. ETO TOBa HE MOrar Ja mpoyMesaT Obarapckute pabOTOmaTenH, MOYTH BCHUKH OT
KOWTO ca ¢ HHCKO HUBO. Te cu BoOpa3aBaT, 4e KaTo ONTHMHU3MpPAT A0 KpaeH npenen Gupmure cu,
KaTO U3YUCTAT BCUYKH PEIYHAAHTHH €IEMEHTH U «TIBCTUHKI», «HaJacKW» M KaTo JaJaT MaJKo
ToBeYe ITapH, HO CaMO MaJKO ITOBeYe, HE MHOTO ITIOBede, KOJIKOTO OM TpsOBajo ja mamaT Ha
OCTaHAINTE MAJIOOPOMHM TANaHTIMBH M PabOTIMBH, TO (UPMHTE Il ca Ha MHOTO MO-TOJISIMA
meganba, HO TOBa HE € Taka, 3all0TO BOAW O MO-OBbp30 U3XabsfBaHE HA CHTPYAHULIUTE U
CPaBHMTEIHO HUCBK U3XOJEH MPOAYKT. JI0KaTO royisiMOTO MpEeApUsITHE MOXKeE Jla CH MO3BOJIH J1a
He «(hopcupay Taka padOTeIUTe B HETO, HO B KpaiHa CMETKa Pe3yITaThT IIe € Mo-X00bp U MHo-
roiiM OT TO3M Ha Manikara (upma. Enun ¢pussop, modsop miu mnpopaBay B benrus umu
Opanys He € 1o-paboTocrioco0eH W He paboTH IoBede OT OBJITApCKUs CH KoJera, Jake
HaIpOTHB, HO HSJIOCTHATA MKOHOMHYeCKa KapTuHa B benrus wian dpannus e no-nodpa u ot
TaM TaMOIIHMTE pPabOTOHaeMaTend B3MMAT MHOTO MO-TOJISMAa 3aIllaTa 3a MHOTO ITO-MaJIKo
MOJNOKEHN 4acoBe TPy OT Obarapckure cu koneru. Ho moOpaTa nsnocTHa HMKOHOMHYECKA
KapTHHA HE Ce MOCTHTra OT MaJKH (PUPMHIUKH, a TO OTPOMHH CTOMAHCKU €JWHHUIN — KaKBUTO ca
Hanpumep ppeHckure pupmu «Totam», «Penoy, «Ilexo-Cutpoen-Onen», gppenckure AEI[-oBe n
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T.H. A rojeMuTe HKOHOMHYECKH €ANHUIN B bbarapus 0gxa oOpyraHu u npoAbibkaBaT Aa Obaar
oOpyraBanu oT HeelrHuTe OBITAPCKH PadOTOAATENN W UHTENIUTEeHI. Kbe ca n KakBO cTaHa ¢
obarapckute AELl-oBe, 3aBOIUTE 32 TEXKKO MAlIMHOCTPOEHE, KOpaOOCTPOUTEIHUIUTE, 3aBOJUTE
32 KOMITIOTPH ¥ POOOTH, T'bBKaBH aBTOMA3UIIMOHHU CHCTEMH, 3alMCBAIU U Tepu(epHr CHCTeMHU
¥ MHOTO Jpyru. Mankute GUPMUYKU CH OCTaBaT MAJIKM — U KaTO MHCIICHE, U KaTO MaHTAIUTET U
karo Opyto BbTpemeH monykt. Cencko, baii ['aHbOBCkO W npeOHaBO MHCICHE Ha OBIATApCKU
paboTonaTeny U MHTENUreHIus. JIuncBa BUSHOHEPCKO MUCIIEHE, BCHUKO € OT JHEC 32 YTpe.

3. «ABTOUMYHHMTe» 3200/ISIBAHMS HA CHCTEMATA M «BbTPELIHUTE CA00THLOPI.

Koraro rosopum 3a HE0OXOAMMH W PEIYHIAHTHM eJleMEHTa Ha JaZeHa cucTeMa, OuxX HcKaa Ja
M3THKHA (haKTa, Ue 4acT OT COOCTBEHUTE 3BEHA HA €llHA CTPYKTypa ce oOpbhIIaT KbM caMaTa Hes,
TO €CT — Hai-ToJISMUTE BparoBe Ha e/IHa CUCTEMa UIBAT OT Hellure codcTBeHn peauiy. [Ipumepn
— B o0mactta Ha (QU3UONOTHATA TOBAa Ca PAKOBUTE KIETKH, aBTOMMYHHOTO 3a0oIsBaHe
»DEBMATOUJIEH apTPUT* - PeBMAaTU3bM, Hal-rOJEMUTE CKENTULM M KPUTULIM IO OTHOILIEHHE HA
MOJIETUTE Ha amepuKkaHnuTe A0 JlyHata ca caMuTe aMEepHKaHIM ,a He PyCHALUTE, Hai-roJIeMHUTe
repmMaHooOu ca repMmaHiid, Hai-rogemMute ObnIrapodobu ca OBJIrapH, Hail-ronemuTe pycodoou
ca pyCHaId, TPaHCKEHIEPHUTE MBKE ca MHOTO IO JKEHCTBEHH OT CaMUTE JKeHH, €HU OT Haii-
SPOCTHHUTE 3aCTBHITHULHN HA ,,JDKCHABPU3MA™, BOMHCTBAIIMA (PEMUHHU3BM ca MBXe. TyK Bim3a B
CuIa U ,,JICUXUKaTa Ha KOHBepTUTa. KOHBEPTUTHT C MHOTO MO-TOJIIMO YChPJHE CE€ CTPEMHU J1a CEe
JIOKa)Ke B HOBaTa CH Ccpefia, Ja Ce Xapeca M BITUIIE MPeJl HOBUTE CH MAaTPOHU U TOCIIOIApH.

To ec — B cucremata HapeueHa ,,HarmoHanHa mbpkaBa‘ IMIagKOCTTa, MEePHEKTHOCTTA,
ISUTOCTHOCTTA CE HapyIlaBa OT ,,paKOBH KIIETKU, OT COOCTBEHH €JICMEHTH, HACTPOCHH BPaXIeOHO
KBM ,,CHCTeMaTa -Maiika“, KbM ,,COOCTBEHHsI CH poIuTel. ,,Kpemocrra 4ecrto ce mpegaBa oOT
BbTpe.“ KakTo B 4OBEIIKUS OPraHU3bM, Taka U B OOIIECTBCHUTE U IbpKaBHUTE cucTeMHu. KakBa
mom3a oT ToBa, ue @panmums pasmonara ¢ 300 sapenu OoitHM rnaBu, a BemmkoOputanus c 250,
xorato B JlounoH, [Tapmx n Mapcwins aHrmuganuTe u (HpaHIly3uTe Beue ca MaIlnHCTBO.

B TO31 cMuCHT MOke OM HHKOra B XyMaHHTapHUTE HayKd HE MOXE Jla Ce CTUTHE 0
nep@eKTHa, JUIICHA OT TPEHIKH M MPOTHBOpPEYMs CcHCTeMa. BeposTHO B cdepaTa Ha TOYHHTE
HAyKM HelllaTa He CTOSIT ChBCEM Taka — IMOHACTOSIIEM HaUCTHHA CHUIECTBYBAT MOYTU CHBBPIICHU
BOCHHH CaMOJICTH, DPAKETH, TIOJBOJHUIIM — CBBBPIICHW WIM TIOYTH CHBBPIICHH, HO B
00IIeCTBEHUTe W OMOJOTMYHUATE CHCTEMH KAaTO ISI0 — HAalpHMEP YOBEHIKOTO TSUIO — BCHYKH
CTPYKTYpPH OTINICXKIAT B cebe ch BpakIeOHN eneMeHTH. Maliko Xopa 3HasT, 4e B CHIIHATa HEMCKa
apMHs € IMaJio MHOroOpoiHH caboTaxu 1o BpeMme Ha BropaTta CseroBHa Boiina, B pequiure Ha
HEMCKHTE YYeHU € MMaio caboTaky MO OTHOLICHHE Ha pa3paboTKHWTe Ha aTOMHara OomoOa, T e
MorJjia 1a Ob/ie BbBE/IcBHA BbB BROPAKCHHUE B HEMCKaTa apMus olie npe3 1943 r., npenarenctso e
nMasio ¥ B UepBeHaTa apMusi, HamnpHMep eIWH OT 3amuTHUIMTE Ha MockBa — renepan BiacoB —
10 KbCHO MHMHaBa Ha CTpaHaTa Ha FepMaHIHTe.

OHe3M, KOUTO HETPEKHhCHATO MPU30BABAT 32 ONTHMU3AIMS U pePOPMH, CIIe/IBa Jla 3HAST,
ye MHOIO YeCTo € Mo-71o0pe Oa ChIIeCTBYBAT PEAYHIAHTHH €JIEMEHTH, MakKap M MallKu
»TITBCTUHKH, ,,[TANIACKH", OT KOUTO B MOMEHT Ha KpH3a Jla ce uepnar pe3epBu. He ontumusanusra
HOCHU YCIEX, a IMO-TOJEMUAT pa3Mep Ha eHa cucTeMa, IpeanpusiTue, pupma. I eHepupaiiku kato
IUT0 TIO-TOJIsIMa Tedanda, rojiiMara CHCTeMa YCIsiBa Jla HEeyTpajdu3upa HEJIOCTATHIUTE Ha IT0-
MaJiko e()eKTHBHHTE IOJCHCTEMH M 3BCHA, HA MO-MAaJKO YCHPIHHTE M MPUICKHH padoremu. A
Io-MaJikaTa CUcTeMa, JOpH ¥ Ja 10 KpalHoCT onrtummsupana, nopu 100% ot paboTeniure na ca
TAJIAHTIUBH U TPYIOIIOOUBU, MHOTO TPYJIHO YCIISBa J1a OCTUTHE TOJIEMH YCIIEXH, a JIOPU U TOBa
na ctaHe (akt, TO 3a CMETKa Ha MO-TOJsIMAa EKCIUIOATAllMs M TOCHEIBAII0 OT Hesl Mo-Obp30
aMoOpTU3UpaHe Ha 3BeHaTa U Tpyaeumre ce. CTpeMexbT TpsAOBa na ObJe Ch3AaBaHETO Ha IO-
roJeMH ¥ KOHKYPEHTHOCTIOCOOHH MKOHOMUYECKH €IUHHIM — TI00aTHA Urpadyd, KOUTO Ja Obaar
CIIOCOOHHM J1a M3TJIACKAT U MPHUTECHAT (PpaHIly3H, TepPMaHIH M aHIJIMYaHH, KOUTO Ja TEHePHpPaT 10
TOJISIM CHBKYTIEH MPOYKT, KOUTO J1a OBJAT CIOCOOHH HE CaMo Jia ,,IPeTThTHAT HATMYMETO Ha Ha
IIPBB TOIJIE HEHY)KHH EJIeMEHTH, ,,TIbCTUHKH®, a Jla HM3BJIEKAT I0JI3a OT TSIX HpPHU CIEIIHU
00CTOSATENCTBA, a HE HEMPEKHCHATO J1a CE TOBOPH 32 ONTUMU3AIMS U pePOPMHU Ha BCE TTO-MaJIKH U
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HEKOHKYPEHTHOCIIOCOOHM (UPMHUYKH, HECIIOCOOHM, a W HsSIMAalll WHTEpeC Ja NpoBeJaT u
TIPMIIOKAT (QYHJAMEHTATHA HAYYHH W3CICIBAHIS U OTKPHUTHS.

4. 3akoueHue. le/lMl/ITl/IBHOCTTa HaAa MEXaHUCTUYHOTO, KOJEKTUBUCTHYHO MU
KOJIUYE€CTBCHO MUCJICHE

1o ce oTHacs 10 peayHAaHTHUTE €JIEMEHTH B 00pa30BaHUETO U MPOMHUIIICHOCTTA MTPU30BaBaM Ja
ce OTHPCHM OT U3KJIIOYUTETHO HAUBHOTO, MEXAaHUCTHYHOTO M KOJHYECTBEHO CXBallaHe, ye
KOJIKOTO TOBeYe 4YacoBe pabOTHII, KOJKOTO IMO-paHO JelaTa TPbrHAT Ha YYWIHIIE, KOJIKOTO
IOBEYE YacoBe JielaTa MpeKapBaT B YUHJIMINE, KOJIKOTO TOBEYE C€ ONTUMHU3UpA €HA CHCTEMA,
TOJIKOBA PE3YJITATUTE IENH Ja ObJaT mo-100pu. MHOTO MO-BaXKHO € MPOIEChT HA OOyYCHHE W
ydeHue, Ha paboTa na ObAe MO-KpaThK, HO TO-KOHIICHTPUPAaH W WHTEH3WBEH. B ceramHaTta
,,pasIuryTa’, ,,pa3ayTra‘ cucreMa Ha Ha4yaJIHOTO YYWJIMITHO 00pa30BaHHE HUTO YYCHUETO € YUCHHUE,
HUTO UrpaTa € Urpa, HUTO MOYMBKATa € MOYMBKa. BCHYKO € eMH pa3MuT ,, TIOPIIO-TIOBEY‘, BCHUIKO
€ MHOTO pa3/ipo0eHO, HUTO €AWH BB3pacTeH He mpernojaBa win crou 8-10 vaca B yummuie. OT
€llHa CTpaHa CH MHOTO 3arpibkeH Jierata Ja He C€ CTPEeCHpaT W BMECTO OIEHKH IMOCTABSII
MMYCTTMYKH, KaTWMHKA WM MaldHKH, a OT Jpyra CTpaHa T'M HAaTWKBaml Ja cTosaT 8-10 dgaca
MIPUHYIUTETHO 3a€JHO, YK JIa Ce COUaIu3upaT. Bcuuko e MHOTO ,,pa3mMa3aHo’, TUICBAT KOHTYPH.
Mankurte neua He OuMBa &1a cTOSAT moBeue OT 4-5 yaca B yUWIHMINE, 33 JIa UMaT BpEeMe 3a ChbH U
CIIOHTAaHHU WIPH, HO 3a CMETKa Ha TOBa YYEHHETO Ja ObJe HCTHHCKO Y4YeHHe, C ITbJHA
KOHIIEHTpalusi B paMKuUTe Ha Te3n 4-5 uyaca. BCBIIHOCT BB3paCTHUTE CBIIO TPYAHO CeE
KOHI[CHTpUpAT ToBede oT 5-6 uaca. Hexa He mpaBuM oT nemata ,,0poitnepu’, Heka He TH
HacHJIBaMe Ja ch3psBar Ha 12, 3amoro Ha 20 Te Bede e ObJ1aT n3XaOeHH.

HzBopu:

Pabotara ce 0a3upa BBpXYy COOCTBEHH HAOMIOACHHUS, ONUT W W3BEACHH OT TIX PE3YNTATH,
W3CIIC/IBaHMS, KAKTO ¥ BEPXY HM3Ka3BBaHHS Ha IICHXOJIO3H, TIEaro3d, HKOHOMICTH, paboToaaTesn
U HCTOPUIIH.

JlutepaTtypa:

Mmurena JlaMsHOBa, 3aM.-MHHUCTBP Ha 00pa30BaHUETO, 3aKOH 3a MPEIyUHINITHOTO W HAYaJTHOTO
oOpaszoBaHue

ITersp MockoB, OMBIT MHHHCTBP Ha 3/[paBEOIIa3BaHETO, 3a 3APaBeONa3BaHETO 1 3/[paBHATa Kaca
Boxunap MHaneB, Cbio3 Ha Obarapckute pabotomarenu, 3a Obiarapckure padOTONATENNd U
paboToHaeMaTeH

[Tnamen dumutpos, npeaceaaren Ha KHCB, Mbp3enus nu € ObIrapuabT?

Anpec 3a kopecnonesnus: , dejan_grw@yvahoo.com
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CEKYJIAPU3ALUSATA U PAIIUOHAJIHATA ITAPAJIUT'MA KATO
OCHOBA HA ITPOTUBOIIOCTABAHETO HAYKA-PEJIUT US1
JIro6ka Bypmosa
®upma ,,GAP“

SECULARIZATION AND RATIONALISTIC PARADIGM AS THE
BASIS OF THE CONTRADISTINCTION BETWEEN SCIENCE AND
RELIGION
Lyubka Burmova
»FAR” Company

Abstract

Christianity embraces all man’s ideas about the universe and comprises the components of
scientific knowledge by the time of the Renaissance. The ever-accelerating scientific and
technological revolution displace the traditional arguments of religious belief based on the Holy
Tradition; Holy Scripture and divinely inspired authorities and substitutes them with the
rationalistic paradigm based only on the positivism of the real facts and its logical interpretation.
According to the system of Positivism, religion is considered as a compensatory function of man’s
insufficient knowledge of the word. In reality, man is limited within the confines of his own mind
and is not able to embrace the whole complexity of the universe. Man is incapable of
understanding the uncreated nature of God, but God has given him the opportunity to approach to
Him by Faith. For man’s limited mental resources it is very difficult to reconcile the religion and
the rationalistic paradigm both claiming to be categorical. But without this compatibility, the either
methodologies of the evidence would be limited.

Keywords: religion, science, positivism, non-essence, rationalistic paradigm

B AHTHYHOCTTa HENMAT KOPIYC OT 3HAHUS € OTPa3sBall €IHO IPUIOCTHO BB3NPHUATHE Ha
CBeTa, JHEIIHATa JUeMa MeXIy HayKa i OOTOCIIOBHE HE € ChIIECTBYBala, Thi KaTo T€ U JIBETE ca
TOBOPWIM Ha €IWH ¥ CBII €3WK WM ca OTPa3siBali €IUH W CBII IUIOCTCH MOAXOX KBM CBETa.
Jluema Bh3HHMKBA B IIbPBUTE BEKOBE Ha XPUCTUSHCKaTa [[bpKBa, KOTaTo APEBHUTE XPHCTHIHU €
TpAOBaJO 1@ MpHEMAT COHU CJIEMEHTH OT WHTCIEKTYaJHOTO M JyXOBHOTO HACJIEACTBO Ha
JIPEBHOCTTa, a JPYrd Ja OTXBBPIAT. I[l0-KbCHO, aujeMa BB3HHMKBA IPU 3apa)KIAaHETO Ha
3amafHOeBpOIecKaTa IMBIIIN3AIINs, KOTaTo, C MOSBIBAHETO Ha Pa3lIMYHM TeUeHHUs ciel 13 Bek -
cxonmactuuu3MbT (13 B.); HoMuHamu3MbT (14 B.); XymaHusmMbT uiau Penecancwpt (15 B.);
Pepopmanmsta (16 B.); IlpocBemenuero (17 B.), pasHOINIacHsTa MEXAYy HAayKaTa W PEIHUTHATA
OTHOBO M37M3aT Ha MpPEICH IUIaH U ce MpOosBsABaT ¢ mbiaHa cuna (Metalinos, 2017). Pesyntarst €
BCE ITO-YCKOPSABAINA C€ HAYYHO-TEXHNIECKa PEBOJIONNS, KOSITO IPOMEHS OOIIECTBEHOTO Ch3HAHUE
JI0 CTEleH, TOCIOJCTBAIIOTO IOJIOKEHHE Ha PENUTHUsITa, KOSITO Ha 3amaj € abCcoNMTH3upania
JOTMaTHTe, OTPHYAJa H IpecieaBata HayYHUTE METOIHN 3a IO3HaHHe, 1a Ce 3aeMe OT HayKara, a
Ha pEJMIHATa Ja ce IJiea KaTo Ha HEUIO HEHY)KHO, OTXKHMBENHWIIA WM JaXXe HEUI0 BPEIHO 3a
00IIEeCcTBOTO.

B ocHoBata Ha Te3u KOH(MIMKTH ¢ aOCONIOTH3MPAHETO Ha €QHaTa WM Jpyrara
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METOAONOTUSl Ha JOKaszaTelcTBara. HaydyHMAT MeTON ce OCHOBaBa Ha EKCIEPHUMEHTa U
HaOMI0aeMOCTTa M TOBTOPSAEMOCTTa Ha pe3ynTaTture. ,,Pe3ynTarsT OT eAWH eKCIIepHMEHT a3
MOCTaBSIM TO-BUCOKO OT XWJISIU MHEHHUS, MTOPOJICHU CaMO OT BhOOpakeHUETO™ — Ka3Ba Mwuxauni
JlomoHocoB. Haykata dQopmymipa XHIOTe3H, KOWTO C€ NOTBBPXKIABaT WM OTXBBPIAT
excriepuMenTanHo. ExHa xumore3a Moxke Ja ce IpueMe 3a BApHA M Jia ce NpeBbpHE B HaydHa
TEOpHsl, CaMO KOraro c€ IOTBbpXKJaBa OT BCHUYKHM EKCIIEPUMEHTH, IIOCTABEHU IIPU €JHAKBU
yCIIOBHS, U HaOMIOJaBaHW HE3aBUCHMO, C MOBTApSI] Ce pe3yaTar, OT BCHUKM ydeHH. Ho ako ce
IIPEUIOKU JIOpPU €IUH €IUHCTBEH IIOBTOPSIEM EKCIEPUMEHT, pe3ylTaTHTEe OT KOHTO He ce
ChIVIaCYBaT C MpHeTaTa 10 TyK Teopus, TS TpsOBa Aa ObIe NONMBIHEHA, 3a Ja OOSACHU U Te3H
pe3ynTaTH WIN aKo TOBA € HEBB3MOJKHO - 1a ObJie OTXBBpJICHA. Taka ce pa3BUBa HayKara.

IIponechT Ha cexynapu3zalys, U3pa3sBalll ce B 3aMsHaTa Ha CUCTEMaTa Ha apryMeHTaIus,
OCHOBABaAIlla c€ Ha MO30BaBaHE HA M3TOYHHIM C HempepekaeM aBropureT (CBemenoro [Ipenanue
u Ilucanue, onpeseieHUATa Ha IBPKOBHUTE CHOOPH M ChUMHEHHATA Ha oTHUTE Ha LlbpKBara) c
palMoHaNHATa TapagurMa, OCHOBaHA Ha TO3WTHUBU3MAa Ha (akTUTe W JOTHYecKaTa MM
HMHTEpIpeTanus, BOAU 10 aOCOMIOTH3MpaHe Ha pallMOHajJHaTa Mapaaurma. B ToBa oTHOLIEHHE
Morar Jia 0bJaT IO0COUYCHN MHOTOOPOITHN M3Ka3BaHMA Ha €IHHU OT HAW-TOJIEMHTE HHTEIEKTYaIH U
YUEHHU:

,,»JOBEK HEe MOXKe Jla JoKaxe, 4ye bor He chlecTByBa, HO HayKaTa IpaBu bora usnumen* —
CtuBbH XOKUHT, aHTJTHACKH acTPOQU3UK.

,Koiito uma Haykata, HAMa Hysa oT penurus® - Moxan Bondranr ['soTe.

Wnu nopurpaBaTenHu H3KazBaHus: ,,l[bpkBaTa € MSCTO, KBAETO IKCHTBIMEHM, KOUTO
HUKOTa He ca OuiM Ha HeOeTo, pa3Ka3BaT U3MUCIHLIM Ha Te3H, KOUTO HUKOTA HAMA J]a OTUAAT TaM™
- Xenpu Jlync MeHkeH, aMepUKaHCKU JKypPHAIUCT, KPUTHK U JIMHTBUCT.

Unn naxke Texku oOBHHEHHS: ,,Penurusita ockbpOsiBa AOCTOMHCTBOTO Ha dYoBeka. C
penmuruATa win 0e3 Hes, T0OpUTE Xopa Iie HpaBsT A00po, a JIOMIHTE — 3710, HO 3a J]a 3aCTaBUTE
noOpHAT YOBEK Ja TpaBU 3]0 — 3a ToBa € HeoOxommma pemurus‘ — CrtuspH BaitaOepr,
aMepHKaHCKH (H3HUK, JaypeaTr Ha HOOEJIOBa MPEMHSI.

Cnensa obaye ma ce OTOEHEKH M TOBa, ue Benukure Hrioton m AMHImaiH ca Owim
penurno3nu xopa. IlocaeqHuAT cu € naBan cMeTKa 3a OrpaHUYEHOCTTa CaMO Ha HAayYHUS MOAXOZ.
Toii ka3Ba: ,, Haykama 6e3 peaueusama e ocakamena, peaueuama 6e3 Haykama e ciana‘.

HezaBucuMo OT MHEHMsTA Ha MHOXKECTBO AaBTOPUTETHM YYEHU U HHTEIEKTyallH,
MIPOTHBOPEUMATA MEXKIY HayKaTa M PEJIUTUATA BCHIIHOCT ca NMPUBUAHU, 3aIIOTO C€ Kacae 3a
pa3nYHK chepr Ha JOBEUIKOTO IO3HAHUE, KOUTO B3aUMHO Ce JOIBIBaT. [I03HaHUETO € CTpeMex
kbM bora, nopu Torama, korato I'o orpuua. Ilo nymure Ha apxumanaput ['eopruyc Kamncanuc
,JlyliaTa Ha 4oBeKa, KOMTO € ChTBOpEH 1Mo 00pa3 u nmoxodue boxwu (but. 1:27), )xaxysa mo bora u
kenae aa ce chenuHu ¢ Hero... Beceku ot Hac e oOpa3 Ha bora u Bor e HeroB IIspBooOpa3s.
O6pa3bT THpcu [IBpBOOOpasa n camo koraro I'o Hamwupa, momydaBa yrexa B Hero* (Kapsanis,
2001). I'maBHOTO, KOETO HM JaBa EBaHrennero, He € HJIKaKBa HOBAa JOKTPHUHA, a BEJHKaTa
BB3MOXHOCT 3a cONMKaBaHe Ha 4oBeka ¢ bora. ,,A3 CbM I'BTAT,  UCTUHATA, W )KUBOTHT' (ﬁoaH
14:6); ,,A3 cbM cBeTiMHaTa Ha cBeta® (Moan 8:12) — Taka roBopu B Hous 3aser Mucyc Xpuctoc,
JIOUIbJ B TO3U CBAT Jla cllacH IajgHanoto boxkue TBopeHue — yoBekbT. HaykaTa ChIIO € eeMEHT
OT JaJieHaTa HU Bb3MOXKHOCT 3a OOrono3HaHMe.

JpeBHOXpucTHsIHCKaTa [[bpkBa ¢ Omila M3MpaBeHa NMpex AWIEMara: Ia IpHeMe KopIyca
3HaHUs, MOJy4YeH OT AHTHMYHOCTTA WM Ja TO OTXBBPJIM H3LUI0. [HOCTHIM3MBT BB3IpHEMa
AHTHYHOCTTA 3a€JHO C HAy9HOTO ¥ OOTOCIIOBHE M C HelfHaTa OorocioBcka Hayka. CrlaceHHeTo Ha
YOBEKa CE CBEX/a J0 MHTENCKTYaJHH yCUIHMA. XPHUCTUSHCKATa LIbPKBAa OCHXKJAa FHOCTUIM3MA, a
3aeHO C TOBa M METOJOJIOTHATa Ha OE3yCIOBHOTO BB3NpHEMaHe Ha AHTHYHOCTTA. [Ipyrusr
MIOJIXO/ Ce M3pa3siBa B MEXaHUYHO OTXBBPJISHE HAa BCHUYKO, KOETO WABAa OT AHTHUYHOCTTa U HE
Moxe na 0pne orkpuro B CB. Ilmcanme. Haii-m3BecTHHAT OT M3pa3HTENHTEe HA Ta3W TPaJWINA,
Teprynuan, nume: ,,Hue He kemaeM HHUKaKBH JIIOOOMHUTHHU CIIOPOBE, CJI€J KAaTo NpUA0OUXME
Xpucra HMucyca, He kenaeM HUKaKBU pas3cieiBaHUs cief pagocrra oT Epanrenuero!”. Tasu
Tpaaulus obaye ChIIO HE C€ OKa3Ba >KU3HEHA, ThH KaTo BOJAM MHOTO OT CBOMTE MOCIEIOBATENH,
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BKITIIOUnTENHO U Teprynuan, 10 cexrantctso. (Kiril, 2017)

Taka HUTO eiuMH OT TE3H JBa IOAXOAAa HE CE OKa3Ba YAOBJICTBOPUTENIEH, 3a Ja PELIU
npo6iieMa ¢ Bh3IPHEMAaHeTO Ha AHTUYHOCTTA B XPUCTHAHCKATa Tpaauius. Jla u3pasaT akCHOMUTE
Ha XPUCTHSHCKOTO OTKPOBEHHE Ha e3WKa Ha (rtocodusTa ce yaaBa Ha KalmagoKHHCKUTe oTou. Te
JOCTUTAT 10 CHHTE3 MeXIy OOrocIOBHETO M HayKaTa, KaTo M3II0I3BaT HayKaTa 3a pellaBaHe Ha
6orocioBckn mpobiemu, 0e3 fa MPeAN3BUKBAT KOHMIMKT HUTO C HAyYHUTE METOAW Ha CBOETO
BpeMe, HUTO ¢ XpHucTUsHCKOTO oTkpoBeHwue. (Kiril, 2017) Bw3rneaure Ha KamagoKHHCKUTE OTIH
BIIOCJIC/ICTBHE MoMaraT Ha I[ppkBaTa ma ce MPOTHBOIIOCTABH Ha YUCHHETO HA KpailHWTE apHaHU
Aenuit 1 EBHOMHUI, KOUTO TBBPAAT, Y€ HOBEIIKUAT YM € CIIOCOOEH Jla Mo3HaBa ChIIHOCTTa Ha bora
M Ja TocTHra OO’KeCTBEHATa INPHPOJAA IIBIHO M aJeKBaTHO. OTHHTE OTXBBPIAT H3IUIO TO3U
NOoAXOJ KBbM IO3HaHHETO 3a bora u 3a cBeTa, KOWTO cMecBa 00nacTTa Ha OOKECTBEHOTO U Ha
TBapHOTO. Te TpaBsAT CTPOro pasrpaHHUCHHE MEXTy 00JacTTa Ha HETBAPHOTO, OoOJIacTTa HA
TBapHOTO W M3PA3UTEIHUTE CPEJICTBA HA YOBCHIKKSA yM. Te3n 00JacTh HaCTHHA CE NPEecHYaT, HO
He TpsAOBa ma ObaaT cMecBaHU. YOBEIIKMAT yM HE € CIIOCOOCH Ja IMO3HaBa ChIMHOCTTAa Ha bora.
Xopata Morar ja nosHasaT bora m3kirounTenHo upe3 Herosure neiicTBus (EvEpyelon) WM KakTo
ce m3passBa cB. ['puropuii [Tanama, upe3 nposiBata Ha Herosure 60oxxectBenn eHepruu. Ho te He
ca B ChbCTOSTHME J1a IOCTUTHAT CBIIHOCTTA Ha bora, a caMo Jja W3BUKBAT B ITaMeTTa OOIIUS OMMT 3a
00KEeCTBEHHUTE EHEPTHH, MOJTyYeH Ype3 MomTBara u taitacTBara. (Kiril, 2017)

ToBa ce oTHacs He camMo 10 oOilacTTa Ha OOKECTBEHOTO, HO B 3HAUMTEIHA CTEIEH U JIO
OTPaHWYEHOCTTa Ha IO3HAHWETO HA TBapHOTO. AnOepT AifHmailH ka3Ba: ,,B cpaBHeHme c
peanHoCTTa, IsIaTa HU HayKa € NPUMUTHBHA U AeTHHCKa. Ho Ts e Hali-leHHOTO, KoeTo uMame*.
Cnopen Kapa Mapkc ,,HayunnTe HCTHHM BHHArH ca apafoKCallHH, aKo ce ChAU Ha OCHOBAHUE Ha
BCEKMJHEBHMS OIMT, KOWTO yllaBs caMO JIbKJIMBaTa BUAMMOCT Ha BemuTe”. IlpuHnunza
3aKOHOMEpPHOCT Ha TMpolleca Ha IO3HAHHETO € YBEIMYaBAaHETO HAa HEONpPEIeIeHOCTTa IpH
NpUONTMKaBaHETO KBM ITBPBOOCHOBHTE Ha MaTepusaTa (IPHHIWIIA Ha HEONpPeIelIeHOCT Ha
Xaif3ebepr, MpUHONIA HAa JOMBIHUTENHOCT). TyK, KaTo 4e JIM ce JOCTUra HAKAKBA HEMPEOoJ0INMa
rpanuna. Kapn Caran mume: ,,XopaTa MeuTasT 3a IbJIHA onpeaeneHocT... Ho nsgnarta nucropus Ha
HayKarta ... I0Ka3Ba, 4e MOXKEM Jla ce HaJsIBaMe CaMO Ha MOCTENEHHO pa3lIMpsBaHe HA 3HAHUATA,
MOXEM J]a C€ YYUM OT TPEIIKHUTE M 1O JONHpaTelHa Ja ce No0JIKaBaMe KbM ITO3HAHHETO Ha
Bcenenara, HO HUKOTa HAMa Jja IOCTUTHEM IThJIHA U OKOHYATENHA omnpeaeneHoct.” (Sagan, 1997)
V3BecTeH ONTHMH3BM TMposiBsiBa JlaypeaTbT Ha HoOenoBa mpemus, CtueH BaitOepr. B
3aKTIOYEHUETO Ha CBOSITA KHUTA ,,[IbpBuTe Tpu MuHYTH. CBBPEMEHHHU CXBaIllaHUS 3a IPOU3X0J]a
Ha Bcenenarta“, Toli murtupa ceqma kHura Ha L, J{ppkaBata“ Ha IlnaToH, KbAETO ca ONMUCaHU
NpUKOBAaHM KBbM CTEHATa Ha Ieliepa 3aTBOPHUIM, KOMTO MOTaT Ja BIDKIAT CaMO CEHKHTE,
XBBPJSIHA Ha CTEHHWTE HA TIelIepaTa OT IpeIMeTHTe, HaMHpalld ce BB BBHIIHHS CBAT. ExBa
KOraTo M31M3aT OT MHellepara, Te MOCTEIEeHHO C€ OPUEHTHpAT U pa30HpaT KOJIKO IO-pa3iIHyeH U
IIPEKpAceH € CBETHT. MoKe Jla ce Kake, 4e HUE ChILO Ce HaMHpaMe B Takapa Iellepa, IPUKOBAHU
OT OTPaHUYCHUATA HA HOCTBHITHUTE HU €KCIEPUMEHTH. 3a pa3iuKka OT 3aTBOpHMIMTE Ha IImaroH,
HIE HE MOXEM Jla Ce M3MBKHEM OT Hesl, HO aKO JBJITO M THPIEINBO Ce BIJIEXKIaMe B CEHKHUTE Ha
CTEHHTE, TO OM MOTJIO MOHE JIa YJIOBUM HEIIO OT (JOpMHUTE HA CUMETPUATA, KOUTO Jake KOraTo ca
pa3pylleHH B TIpecTaBaTa, JaBaHa OT CEHKHTE, OTpa3sBaT KpacoTaTa Ha BBHIIHHS CBIT U
Npe/ACTaBIABAaT TOYHU TNPHUHIMIM, YIpaBisABalllM BCUYKM SBIEHMS Ha mpupopata. (Weinberg,
2017)

JyMmuTe W MUCIHTE ca TBOPEHHs Ha YOBEHIKMS yM M PE3yNTaT OT CHITIACHETO MEXIY
xopata. Te He ca nagenu ot bora. TBopeusT Ha cBeTa He ce MOMYMHSIBA Ha ChTBOpeHHUTE OT Hero
3aKOHU Ha CBETa M 3aTOBAa HE MOXe Ja ObJe MOCTUTHAT U OOSACHEH OT HallMs pasyM, KOiTo e
(YHKIMSA Ha CBIOUTE TE3W 3aKOHW. 3aKOHHMTE Ha HerosoTto BBTpemrHO OWTHE 32 HAC BHHArH IIE
O6baaT mapafoKcalHM, Jake aOCypAHH, Makap U BBTPELIHO HENPOTUBOPEUYMBH, HO B KpaiHa
CMeTKa — HETOCTIDKMMH. AOCONIOTHHAT TBOPEI] Ha ILENHUS CBST, HEMOABIACTEH HA HETOBHTE
3aKOHH, € HEeTIOCTIDKUM 3a TBapuTe. MoxkeM Ja ce gobmmxum 10 Hero camo upe3 OTKpOBEHHETO
Ha Camus bor 3a Cebe Cu u 3a CBownte nenma. Tyk Haykarta, MM IIO-TOYHO Pa3yMHHUTE U JIOTHYHO
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MIPOU3THYAILY OT Hesl U3BOJIU HU AOBEXKIAT IUIBTHO 10 HEHHUTE rpaHulM. TyK JOruKaTa OTCTHIIBA
Ha Bspata. (Timofej, 2017)

OT ucropuyecka IjefHa TOYKa, MPABOCIABUETO HE € B3eJ0 y4yacTHe B 3apaKIaHETO Ha
JHEITHATA 3alaJHOEBPOIeicka IMBIIM3AIMA. 3a Pa3HOTIACHETO MEXTy BsApaTa MW HayKara
JoIIpUHAacsl HaydHaTa peBoironus B 3amaaHa EBpoma mpes3 17 B. BspaTa BbB BB3MOXKHOCTTA 32
enuHCTBO Ha bora m cera (Ha TBapHOTO M HerBapHOTO) ce chxpaHsaBa B [IpaBociaBHHS H3TOK,
KBJIETO BHHATU € JIOMHHHpall MCHXa3MbT (IpbOHakbT Ha CBETOOTEYECKOTO IpElaHHUe), TOECT
ACKETHKO-OMUTHOTO yudactne B McrtmHata karo obOmenue ¢ HerBapuus. Ilo TakpB HauwH,
[IPOTUBOIIOCTABIHETO MEXAY BspaTa W HaykaTa € IceBionpodbieM. ,,ToBa e Taka, 3alIOTO
THOceoJIoTusATa Ha V3TOK ce ompexmerst OT mo3HaBaeMusl ,00eKT‘, KOWTo e nBosik: HeTBapeH u
TBapeH. Camo TpomunuaT bor e HerBapeH. Heroara TponmyHoCT He ce omnpenens MeTahu3nIHo, a
ce mo3HaBa onuTHO. TBapHa e Bcenenara, B kosTo xuBeeeM. Bsapara e mo3nanmne Ha HetBapHus, a
Haykara € [103HaHue Ha TBapHOTo. Cie10BaTeTHO TOBOPHUM 34 JiBa Pa3jIM4yHU THUIIA IIO3HAHUE, KaTO
BCEKH OT TAX UMa CBOM MeToa U cpencraa.” (Metalinos, 2017)

Cg. I'puropwuii Ilanama yecro Bmxknan boxkectBeHara CBeTNIMHA; MO Ta3W NMPUYMHA TOU
MOCTOSIHHO Tmmmre 3a HeTBapHaTa CBernmHa Ha bora. (lerofej, 2017) BorocnoBmero e
IIPEeUMYLIECTBEHO JYXOBHO No3HaBaHe Ha bora upe3 CeernuHata - ,,kaTo Onarogapure Ha OTua,
Koiito HM ymocTom ma ydacTByBaMe B HACJENCTBOTO Ha cBetuurte B cBernmHara“ (Kom 1, 12).
ToBa GorocioBue mpemrara Oe3mOTpelIHO Mo3HaBaHe Ha bora W momara Ha jkKamyBamuTe U
Thpcemure bora xopa, na yIOBIETBOPAT CTpeMEXa CH. Bsppamuar, KOMTO ce ABUXKH B
IIPOCTPAHCTBOTO Ha CBPBHXECTECTBEHOTO NMO3HaHUEe Ha HeTBapHMs, HE MOXKe Jla y3Hae HELo Ha
YUCTO MeTapU3NYHO paBHUIIE WM Ja To MpHEeMe HHTENEKTyalHo, a caMo ,,JbJIOO0KO Ja ce
nokocHe” 1o bora, 6uneliku B obmmenue ¢ Hero. TouHo Tyk ce yTBbpskaaBa Mucusta Ha L{bpkBara
karo XpHUCTOBO TsJO, KAaKTO M IIPUYMHATA 32 HEHHOTO ChILECTBYBaHe. B mpaBociaBueTo
CBPBXECTECTBCHOTO OOTOCIOBCKO IIO3HAHWE HE € aOCTPakTHO WM TEOPETHYHO IpHUEeMaHe Ha
,METaQU3NYHN WCTUHH, a ONUTHO Ch3eplaBaHe Ha ,MCTHMHCKM CobllecTByBalua’ , Ha
cBpBbXchimHOcTHATa Tpowuna. (Metalinos, 2017)

3a na WMma ycmex IUaJorbT MeXIy OOroclioBHETO M HayKaTa, HayKara He TpsOBa Oa
IIpEeMHHaBa TPAHUIINTE HA TBAPHHUS CBAT M B CBHINOTO BpeMe OOTOCIOBHETO HE TpsOBa 1a OTHBA
TBBPJE Jajed OT cBeTa Ha 00XKeCTBeHOTO. MACTOTO Ha TsAxHaTa Oe30macHa cpela ce HaMupa Ha
TpaHWIIATa MEXIy Te3W IBa CBATA. T'bH KaTO caMHAT YOBEK CTOM HA Ta3W IPaHMIlA, TO HayKaTa U
00rocnoBHETO UMAT OOII MHTEpeC W Clie/iBa Ja MojiaraT ooy yCuus, 3a a pazoepar ¢peHomeHa
Ha YOBEIIKHUS XHUBOT U Jla Ch3/1aBAaT PAMKH, B KOUTO THAIOTBT MEXKIY TSIX € BB3MOXKEH U HEIIO
mmoseye — Ja oboraTsaBatr KakTo 60rocjaoBuero, Taka u Haykara. (Kiril, 2017)
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BBITPOCHT 3A BOMHATA 1 MUPA B TBOPUECTBOTO HA
HPOPECOP ITPOTOINIPE3BUTEP CTE®AH IIAHKOB
(MEXAYHAPOJHOTO ITPABO KATO ®AKTOP HA MUPA)
Hukoia Baagukos
BeamkorbpHoBCckM yHUBepcureTt ,,CB. Kupuia u Meronmii*

WAR AND PEACE AS A PROBLEM IN THE WORKS OF PROFESSOR
ARCHPRIEST STEPHEN TZANKOV
Nikola Vladikov
University of Veliko Tarnovo St. Cyril and St. Methodius

Abstract

Tzankov envision the war as the most venomous fruit of the civilization. The author claims on a
transition from the ethic of violence through the ethic of the low, on which the society is based
towards an ethic of love. For Tzankov the international law is an instrument for keeping the peace
and as one of such essence must have an ethic core, without which it's gone distorted. The central
issue that takes place is that the vital ethical sources of the ethical law spring from the Christianity
with its Theo - centrism and Christ - centrism, acting as basement of the freedom, equality and
brotherhood, which are the fundamental issues of a fair international arrangement. Tzankov
envisions the Church as a peace keeper and Christ as a King of peace.

Key words: Tzankov, international law, ethic, war, peace, Christianity, Christ

B cBoii Tekcr ot 1920' T, mo moBox kyntypara u IIbpBara cBeToBHa BoliHa, Credan IlankoB
mocTaBsi MpoOiieMa 3a BOWHATa B aHTPOIOJIOTHYHA TEPCIeKTHBa. 3a Hero [omsmama 6olna €
MpOosiBa | TUIOA Ha BHTPEIIHUS Qyaln3bM B 4oBeka. To3W Myann3pM UMa COIMAJICH XapakTep U ce
n3pa3siBa B CICIHUTE JIBA CBETOINIEAA:

Cropen IbpBHS, XPUCTUSHCKHS BB3IIEHA, CBETHT € XapMOHUYHA WUSJIOCT, OT KOSATO YOBEKBT €
YacT M SCHO CH JiaBa CMeTKa 3a ToBa. Toil 0Ch3HABa M Ce pajiBa Ha YHUKAIHOTO CH CIY)KCHHE U
CBIIPUYACTHOCTTA CU KbM TBOpeHHEeTo. OT Ipyra cTpaHa, Criopel BTOPHsI Bb3INIEH - HAll-4ecmo
pe3yimam om 02paHuyeH UHMenieKm U muvMHU UHCIUHKMY — CIIOPEJ M3pa3a Ha aBTopa - BCHYKO
CBIIECTBYBAIIO € Oe3cMucieHo, cayuauno u oOe3yenno. Tyk YOBEKBT C€ UYYBCTBA 3aTBOPEH,
,»HETIPOHUIIaeM** 3a CBeTa W ,,a3“-bT HAW-4eCTO € B KOHQIIUKT ChC cpenara, 3aIbDKUTEITHO
MocTaBeHa OTBBJ JOOPOTO U 370TO. [[aHKOB HEe CTUNIM3MpA Ta3u eTHYecKa KapTuHA, U MOAYepTaBa,
4e JIBeTe TEHEHIUN BOIAT 00p0a B Cchpyemo Ha 6CeKu YOBEK> M Ha BCAKO OOIIECTBO. ABTOPBT
BIDK/IA BB BOMHATa MOIIICH ,,IPOSIBUTEN HA Ta3u OopOa. 3a HEroBo chxaleHue [ onsamama 60UHA
pas3kpuBa, ye mpeobiiagaBa BTOPHUST — CEONTHO MaTepHUAMCTHYCH BB3TIIE] 32 CBETa U YOBEKA.

3a I{aHKOB OCHOBHHSAT MpoOJeM Ha ChbBpEMEHHAaTa HEMY KyJiTypa €, 4Ye TS OTBaps BpaTuTe Ha
elHa €THKa, KOSITO MHO3MHA Haphyar ,,TeXHHYECKa*, BBIPEKH Y€ TEXHUKATa € eTHYECKU
HeyTpanHa. BaxkHOTO criopen Hero e, 4e TOYHO Ta3W €THKa BOAW KbM €THKaTa OTBBJ JOOpPOTO U
3JI0TO, MMAIlla 32 OCHOBEH KPHUTEPUH YTHIMTAPHOCTTA. 32 Ta3u OC3IMYHOCTHA €TUKA - BCHYKU H

1 Tsankov, S. Harakterat na modernata kultura, DK I gd. 1920 g., kn. 3-4.

2 Misal, razvita i ot Solzhenitsin, za kogoto boynoto pole mezhdu dobroto i zloto e
sartseto na vseki chovek.
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BCHUYKO Ca CaMo ,,CPEICTBO .

3a llankoB e mapamoxcaneH (akTHT, e BBIPOCHHUAT €THUECKH IYXOBEH HHUXWIM3BM IIOPa3sBa
IpeId BCHYKO ,,00pa30BaHUTE, NOKATO ,,IPOCTHSAT HAPOJ MMa MO-TOJIIMa YCTOWYMBOCT KBbM
HETo.

ABTOpPBT € KaT€rOpuyeH, 4e Ta3u Hoea €THKAa U KyJlTypa ca AbJIOMHHATa NpuuuHa 3a CBeTOBHATa
BoitHa. Toil mume: , TyK umeHHo — 6 MO3u Xapakmep HA HACOKAMA HA HAWUA JICUGOM U HA
Hawama KyIimypa — Jexicu CMpawHama cuid, KOsimo HU paskbCcd 6bMpeuwHo 00 MONK08d, e
V3pAXMe 3a Kamacmpoama na 60UHAMA U ce XEbPIUXME 6 Hest ¢ 6cuukume cu cuau .’

Boiinara ce sBsiBa ,Hati-eonemusm u omposer niod Ha masu Kymmypa“. llaHkoB ce HazisBa
HEHHUTE IJIONOBE Ja Pa3KpHAT — IO €AWH OTPHIATeNeH Ha4WH - Ha XOpaTa CBIIHOCTTa Ha
KyATypara, KOsITO T'M s MOpOAMJA, U Taka Ja ce NPEMHUHE OT ,,emukama Ha Hacuiuemo* KbM
,»eTHKaTa Ha J00oBTa“. IlpexonbT MeXIy TE3U [IBE €TUKU € ,,eTHKATa HAa MIPaBOTO, BEPXY
KOSITO C€ KPEITH COITMAITHHAT KHUBOT. ToBa HEe € €THKa Ha CTYJICHHUTE, MPABHUA OTHOIICHUS, KOATO CE€
polee moBede C ,,eTUKAaTa Ha HAacCWIMETO", a ,,eTHKara Ha IpaBOTO®, dYepIiella >KU3HEHOCT OT
,,eTHKaTa Ha JII000BTa"™ M pa3dupa ce Boaenia KbM Hesl.

B To3m konrekct 3a Credan [[aHKOB € HECHMHEHO, Y€ XPUCTHSHCTBOTO MMa OJIarOTBOPHO M
OCHOBOIIOJIArAI0 OTHONICHUE KbM MEXKIYHAPOIHOTO MTPABO. XPUCTHSIHCTBOTO, BIM3AWKH B CBETA,
mpremMa MpoOJIeMHUTE My, B TOBa YHCJIO U MeXIyHapoaHute. ToBa e Taka, 3alI0TO 38 XPUCTUSHUTE
HCTOpPUSATA HE € CTUXWEH NMPUPOJICH TPOIIEC, HUTO IMECUMHUCTHYHA O€3MHUCIIEHa Tpareaus, He € U
PO30BO-ONTUMUCTHYHO YOBEIIKO ceOemokinoHeHne. C BIM3aHETO CH B MCTOpHsATa XpHUCTOBaTa
[IbpKBa BJAMBA B Hesl CBOSITA CBPbX3EMHA €THKA Ha YOBEIIKOTO OpPaTCTBO, YCTPEMEHO KBM CBOS
HeOecen Oren. Ta3zu Onara mpomsiHa U HPABCTBEHO OOHOBSIBAHE HA XPUCTHUSHCKUTE HAPOAM upe3
XPUCTHSHCKUTE IIBPKBH TPOTHYA OaBHO, HO pe3yiTarHO. ToBa ce OTHACA M 3a MEXIyHApPOIHUS
JKUBOT. L[aHKOB € yBepeH, Yye WMEHHO XPHUCTHUSHCTBOTO € MPeANoCcTaBKaTa 3a Ch3laBaHe Ha
MEXYHApOJHO TPaBO, B KOETO €THKaTa MMa CBOETO MSCTO. Ta3W HEroBa IO3MIHUS TPSAOBa 1a ce
pa3bupa B 00K KOHTEKCT Ha HYXJaTa OT XyMaHU3aIHsl Ha IPaBoTo.

Crnopen [laHkOB TOBa CBBp3BaHE MEXIy €THKATa U MPABOTO HE CE € yIallo Ha HUTO eIHa Jpyra
PEJNIMIHs, HUTO Ha JAPEBHOrpbIKaTa puinocopus, KOATO aBTOPBT BIKIA KaTO ,,6e3couna meopus™,
HUTO Ha TIPaBHUS T€HUH Ha PUMIISTHHUTE, 3aBbplIBam] ¢ Tpybara cuma. [lopagu Te3w mpu4nHHU, B
JIPEBHUS CBAT NPOSBUTE HA MEXIAYHApOAHOTO MPaBO Ce M3YEpHBAT C E€IUHUYHU THPIOBCKH H
MHUPHHU JIOTOBOPHU. EJIMHCTBEHO XPHCTUSHCTBOTO € YCHSIO Ja Jaje OCHOBHHTE HPAaBCTBEHU
BB3IIENU B ,,0601iHUs 00paA3 HA XPUCMUAHCKAMA YbPKEA U XpucmusHckama Ovpocasa ‘. IMEHHO
Ha Ta3d OCHOBAa HPAaBCTBEHOTO pPaBEHCTBO HAa OTACIHUTE JHUYHOCTH, KAKTO M NPUHIMITHOTO
PABEHCTBO W COJIMIAPHOCT MEXKIY HApOIWTE W JIbp)KaBUTE, M3pacTBa B Ch3HaHWeTO 3a Corpus
christianum u Respublica christiana, karo ce momaraT OCHOBHTE Ha MpaBHATa OOUTHOCT MEXIY
XpUCTHSHCKUTE abpxkaBu. Ha 3amam IlamcTBoTO ce mpeBphbila B OOCAMHSBANIA HAPOIUTE
MupoTBopuecka cuia, a Mexnay XIII m XV Bek € 0co0CHO WHTEH3UBEH MEXKIYyHAPOTHHST
apOUTpaXkeH CbJ, KAKTO U MUPHUTE CHIO3M MEXAY XPUCTHSIHCKUTE AbPXKAaBH, YMHTO pe3yiTar €
[IIBeiinapckara Q)e;[epaum6. Cnen ToBa, 3akimiouBa [[aHKOB, mopaju JMIICa HA XPUCTHUSHCKA
€THYECKa 3PSUIOCT, 3a1l04Ba MPOIIEC Ha ISXPUCTHAHU3AITHSL.

...upe3 Penecanca c ew3pasicoanemo Ha e3uyeckume HAYANA, 3AGbPUIBAUKU C HAUBHUS, HO
mpazuyer aHmponoyeHmpu3bM, CbC CeKYIapU3AYUAMA Mexcoy perucus U ooujecmseen Hcueom, ¢
2pybama cuna u ¢ xogapcmeomo u ¢ Maxuasenu; no HAMamMvK — 4pe3 UHMeSPAYUOHHUS NPOYec Ha

3 Tsankov, S. Harakterat na modernata kultura/DK I gd. 1920g. 3-4 kn.

4 Tsankov, S. Mezhdunarodno pravo, moral i hristiyanstvo (rech po sluchay 8 dekemvri/
god. na SU 1941g., 12 str.

5 Pak tam: 12 str.

6  Pak tam: 13 str.
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MepUmMopuanHume 20Cno0apcmed, NpeKoMepHUume NANncKu NpemeHyuu 3d C8emcKO-ObpPICAGHA
enacm u @ 0bnacmma Ha MedHcOYObPICABHUSL JHCUBONL, U YCHOPEOHO ¢ M0O6a — upe3 gunocopcrume,
nonumuyecKume u nPAGHUMe WKOIU HA UMAHEHMUIMA HA YOBEUWIKUS JCUBOM, KOUMO NOpaAdiCOam
MecHo2pbLOUs YMUIUMapu3vm, aMOPATIHUA TUOEPATUILM, KANUMAIUZ®M U MAPKCU3bM, M.e.
Paz0esiHemo HA Npasomo Om MOpaid, U 3a6bpuiéam ¢ Meopusma Ha 2onume Qaxkmu u
20cnoocmeomo na 2pybama cuna. ““’

ABTOPBT IPU30BaBa 3a €IUH ,,HOB XPUCTHAHCKH PEHECAHC™® B MEKIyHAPOIHUTE OTHOIIEHHMS, 1
MO-CIIEIMAIIHO B MEXKIYHAPOJHOTO MpaBo. TO3M XPHUCTHSHCKA PEHECAHC € HEOOXOMHMM, 3aIl[0TO
IUIOJIOBETE HA JEXPUCTHAHU3ALMATAa Ca JIOBENM CBeTa 10 Oe3mbTHIA M Tparequd. LlaHkoB e
yOeseH, 4e Ta3u 3a/1a4a MOXKE J[a CC M3IMBJIHH CaMO OT XPUCTUSHCTBOTO, 3aI[OTO XPUCTHSHCKHST
Bor e Orer; Ha BCcHYKH 4YoBenW M Hapogu. Ho OCBeH TO3WM NMpPUHIMII HA TEOLEHTPH3BM, LlaHKOB
HACTOSIBA, Y€ XPHUCTHSHCTBOTO € U XPUCHOYECHMPUHHO, 3AMIOTO OOrOYOBEIIKATa JIMYHOCT HA
XpHUCTOC € MACTOTO Ha CpEIlara Ha TOBA eMHCTBO MEX Iy bora u 4oBeka U MEXIy BCHUKH XOpa U
Hapou®.

VMeHHO Ha Ta3W TCOIICHTPHYHA M XPHUCTOLICHTPUYHA OCHOBA TPsiOBa Ja ce IOJIOXKAT ceobodamad,
PAaseHcmeomo u 6pamcmeomo MKy XopaTa | HapoIuTe.

Makap ¥ TpeBbpHaIM ce B JIO3yHI Ha DpeHckara peBONIOLMS, CBOOOATa, PABEHCTBOTO MU
OparcTBOTO — TE€3H TPU OCHOBHHU Hayalia, UICAlld - M OCHOBH 332 BCEKH CIIPABEUIUB OOIICCTBEH
pell - OCTaBaT BUHATH JOCTOSIHHE HA XPUCTHSHCTBOTO M MOTAT Ja ObJaT BHIUIBTECHU B JKUBOTA Ha
HApOAUTE O CTENEeH, B KOSITO TE€ Ca NMPOHHKHATH OT XPUCTHsIHCKAara Bspa. MIMEHHO Bsipara
MPEBPBIA TE3HW HAYasla B TBOPYECKH MPOSBU HA XPHUCTHSHCTBOTO.

3a aBTOpa € HECHMHEHO, Ye JIF000BTA € )KUBCLBT U CHhPLIEBHHATA Ha XPUCTHUIHCKATa Bsipa. VI camo
Bb3 OCHOBA Ha Ta3M XPHUCTHUSHCKA JIIOOOB cnpagediusocmma nojlydaBa UCTHHCKOTO CH 3HAYCHHE
Ha HPABCTBCH Kpumepuli Ha BCAKO MPaBO, & MUPBT - yel Ha BCSIKO IpaBo. B e3uueckara APeBHOCT
MHOTO ce € prIocodcTBaIo 3a CIpPaBeIIMBOCTTA, HO MOHEKE JIUIICBA BIpaTa B equnust bor — Otery
HAa BCHYKH XOpa, M B CIIACHTEIHOTO M OOCAMHSABAILO [CHCTBHE Ha JIOOOBTa,  TE3U
¢buocodcTBaHMsI HE Ca IOBEIH JI0 BHILTBIABAHE HA CIIPABEIMBOCTTA.

ETo 3amo caMo >KHBOTBOPHHAT OyX Ha XPUCTHUSHCTBOTO MOXKE Ja OOHOBH MEXKIYHApPOIHHTE
OTHOIIICHHUS U TPABO.

Cropen [{ankoB TepMuHBT real politic u3passBa He3aXBIKUTEIHOCTTA U (WJIH) HECIMOCOOHOCTTA
Jla Ce Clie/iBa XPUCTHSHCKATA CTHKA.

Bnpouem, Te3n HEroBu MHUCIH KOpecHOHAMpar ¢ pazmuciure Ha X. KHCHHIKBp, KOHTO BHXKIA
Ta3W HOBA ,,pCAN-TIOIMTHYECKA [HUIUIOMAIMS TaKa: ,,6CAKA ObPHCaABd, NPeCcleO8auKu Ceoume
cebuunu unmepect, we 0onpunece HAKAK 3a CUZypHOCMMa u npozpeca na écuuku ocmananu. 10

I{ankoB yTBBpKIaBa, ue MUPBT U3BUpa OT Xpucroc, ye € HeroBa ocHOBHa XapakTepuCTUKa U
cBoiictBo. Xpucroc — Kusaspr Ha Mupa (Mc. 9:6) - unBa B eOuH pa3MHUpEH BCJIEACTBUE Ha
TIPEXONaJICHUETO W HETOBUTE IOCICIUIM CBSIT, B KOHTO noHacs CBOsS MHp /px.Moan 14:27/.
ABTOPBT HaTOMHSI, 4e XPHCTOBHAT TO3/IPaB KbM arOCTOIHTE € TI03paB 3a Mup — Mup Bam /Moan

7 Pak tam: 13 str.

8 Pak tam: 13 str.

9 |, Hristiyanskiyat Bog ne e Bog na razdelenieto, kakto v ezichestvoto, nito Bog na
gospodstvoto, kato v yudaizma i islyama; nito Bog na obezlichavashtata nirvana, kato
budizma; a e Bog na edinstvoto, na obedinenieto, na saglasieto.” - 15 str.

10 Kisindzhar, H./Dilomatsiyata. Sofia 1997g. 47 str.

224



20:21; JIyka 24 — 36/. Cpmo Taka 1 XpHCTOBUTE YUYSCHHLM OCH3HATO MpEKUBSIBAT HeroBust mup,
koeTo € BUIHO oT CeemeHoro I[ncanne:

,,DOXKHUSAT MHp, KONTO HAJBHILaBa BCEKH yM, Ill€ 3ala3d BalIUTE€ ChpLAa U MHUCIH B XpHUCTa
Nucyca“(Pum. 4:7). 3a aBTopa T031 XpHUCTOB MHp HU3BHpPa OT XPHUCTOBATA JIFOOO0B.

Moxe fa ce 3akmrodd, de 3a LlaHKOB MCTHHATa € HEOoTAeNMMa OT CHpPaBEIJIMBOCTTA, KOATO €
OCHOBaTa Ha MEXAYHAPOIHOTO IIPaBO, MMAIIO 3a IeJl Mupa. 1 MMEHHO MHPBT € OCHOBHATa
XapaKTepUCTHKA Ha XpUCTUSAHCTBOTO. OCHOBHATA 1ieN Ha [{aHKOB € 1a pa3KpHe Ta3U NPErIeTeHOCT
Ha eTHKaTa W MPaBOTO, Ja ITOKaXe XPUCTUSHCKHUS MPOU3XOA Ha Ta3W Bpb3Ka U Ja IpeayHpend 3a
OMACHOCTTA, KOSATO MPOU3THYA OT Pa3feisHETO Ha e€THKaTa M MpaBoTo. 3a aBTopa KyInTypara U
eTHKaTa Ha oOImecTBaTa ca OCHOBHAa IIPEAIIOCTaBKa 3a BOifHA, HMEHHO TaM JISKH
AQHTPOIIOJIOTHYHMAT KIIOY Ha BBIIPOCa 3a BoWHara M Mupa. leduHupaiiku Taka mpobiema 3a
BoiHaTa u Mupa, llankoB naBa XpHUCTOLEHTpUYEH M XPHUCTOIOTMYEH OTIOBOP M pEIlICHHE Ha
BBITpOCA.

Jluteparypa:

1. Tsankov, S. Harakterat na modernata kultura/DK I gd. 1920g. 3-4kn.

2. Tsankov, S. Mezhdunarodno pravo, moral i hristiyanstvo(rech po sluchay 8 dekemvri/ god. na
SU 1941g.

225



Hayuynn tpynoBe Ha Cbio3a Ha ydyeHuTe B bbarapus—Iliosmus, cepusi b.
EctecTBenn u xymanurapuu Hayku, T. XVIII, ISSN 1311-9192 (Print), ISSN 2534-9376
(On-line), 2018. Scientific researches of the Union of Scientists in Bulgaria-Plovdiv,
series B. Natural Sciences and the Humanities, Vol. XVIII, ISSN 1311-9192 (Print),
ISSN 2534-9376 (On-line), 2018.

IMPUEM U AJAIITALIUA HA HOBOHA3ZHAYEHU MJIA/ITU
HEJAT'OT'MYECKHU CIIEHUAJIMCTHU B YUUJIMIITHOTO
OBPA30OBAHMUE

JOHKA JEHU30BA
CPEJHO YUYWJIHIIE ,,JIEHO KP. SBOPOB* I'P. ILIOB/IVB

ADMISSION AND ADAPTATION OF NEWLY YOUNG PEDAGOGICAL
SPECIALISTS IN SCHOOL EDUCATION

DONKA DENIZOVA
SECONDARY SCHOOL “PEYO KR. YAVOROV” PLOVDIV

ABSTRACT: The selection of pedagogical staff and their recruitment is aimed at increasing the
teaching staff in the education system. The need of young pedagogical specialists in recent years
has become a priority for the policy of the Republic of Bulgaria. Admission of staff willing to
undertake pedagogical work is part of a complete system in which they respond to the creation of a
good working environment by motivating and the retaining of young pedagogical specialists in the
school education system.

KEYWORDS: admission, pedagogical specialists, motivation, retention, education system

JlefiHocTTa M0 OA00p M Ha3HA4YaBaHE HA IEPCOHAI € CIEMEHT OT YIPABJICHUCTO HA YOBCIIKUTE
pecypcu B opraHuzanmsira u € paxTop 3a HeliHaTta eheKTUBHOCT KaTo Iu10. CTpeMexXbT Ha BCEKH
YUWIUIICH IUPEKTOp € Ja H3rpamdl eKUIl OT KpeaTHMBHH yuuTend. ToBa Ou crocoOcTBajio
MOBHIIaBaHE Ha Ka4eCTBOTO Ha oOpazoBanue. OCHOBHATA 1Nl HA MOA0OPa M Ha3HAYaBAHETO € Ja
Ce OCHUTYpPH TOYHHS YOBCK 32 TOYHOTO PAaOOTHO MACTO, MPH ONTUMAJCH Pa3XoJ Ha BpeMe U
pecypcu.(Shopov,2003).

YdauTenure, ITUPEKTOPUTE, KAKTO W 3aMECTHHK-TUPEKTOPUTE, KOWTO W3MBIHIBAT HOpPMa
mpernojaBareicka paboTa, ca MeJAarorniecKu CrenuanucTd. [legarornyeck ClenuaniucTd ca u
yuntenure B [IMI' (momyuHTEepHATHA Tpyma), TICHXOJIO3WTE, IEIArOTHYECKUTE CHBETHUIIH,
JIOTONEAuTe, PEeXabHIMTATOPUTE HA CilyXa W TOBOPa, KOPEIETHTOPHUTE, Xopeorpadure u
TPEHBOPHUTE 110 BUJ CIIOPT. Ilerarornuecku CrenualuCcTd ca JIMLa, KOUTO M3IIBIHABAT (DYHKIIHH,
CBBP3aHHU ¢ 00YYCHHUETO, BB3IHUTAHUETO, KAKTO U C MOJKpENaTa 3a JIMYHOCTHO Pa3BUTHE HA JIela U
yaeHun. HeoOXoquMuTe KOMIETEHTHOCTH KaTO CBBKYMHOCT OT 3HAHHSA, YMCEHHUS H
KOMIIETEHTHOCTH 110 HUBA Ha KAPHEPHOTO Pa3BUTHUE 32 BCEKH BHJ MENArOTUIECKH CIELUATUCT, C&
ompenens B npodecroHanier npodwit. To3n mpopuil ¥ MOCTUTHATUTE PE3yJTaTH B 00YUESHHETO Ha
YUYCHHUIMTE Ca OCHOBA 3a OMNPEJACIITHEe HA MPUOPHUTETH 3a MPO(ECHOHAIHO YCHBBPIICHCTBAHE,
KaKTO M 3a MOJIIIOMaraHe Ha CaMOOIICHKATa U 332 aTCCTUPAHETO Ha MEIarOTHIeCKUTE CIICIUAUCTH.
JexHOCTUTE Ce 3aeMaT OT OBJArapckd TpaxkIaHW, NpUIOOWIM BHCIIE O00pa3oBaHHE B
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CBHOTBETHOTO MpO(ECHOHATHO HalpaBJeHue, chrinacHo Knacugukatopa Ha obmacTuTe Ha BHUCIIE
obpazoBanne.(ZPUO,2016).

Mrnagure Nefaroruyecku CHEeNUaTlCTH HMaT MeJarorudecka IMpaBOCIHOCOOHOCT, HO HSAMAT
JOCTaTh4eH IIearOTMYecKd ONHUT, TIOCTHIIBAikKM Ha padora. ToBa ca jmma mo TpuaeceT W MeT
roAuIIHA Bb3pacT. B nHemHara oOpa3oBaTelHa peanHOCT Te TpsOBa Ja MPHUTEXaBaT peauLa
Ka4ecTBa, KaTO: WHOBAaTHBHOCT, KPEaTHBHOCT, AaKTHBHOCT, TI'BBKABOCT M KOMIICTEHTHOCTH,
CBBP3aHU ¢ paboTa B €KHII, [NIAHKPaHe, OPraHU3UPAHE U NMPOBEXKAaHe Ha yueOHa JeHHOCT, yMEHHs
3a MOTHBHUpAHE M aJalTHpaHe KbM cpejaTta U KbM IMPOMEHHTE, YMEHHS 3a OICHSIBAHE M aHAIN3,
KaKTO M KOMYHHUKAaTHBHHM yMeHHs. ChblIecTBeHa pojsl 3a MOArOTOBKAaTa Ha MIAIH CIELHAIUCTH
Hrpae M3rpakJaHETO Ha CHCTEMa 3a HACTaBHHYECTBO KaTo HEJEIMMa YacT OT aJalTanusara UM
KBbM TpodecHsTa, ISTIOCTHOTO MM Pa3BUTHE U yChBBbpIICHCTBaHe. Ts TpsOBa aa 1aBa nmpakTuiecka
1 TEOpeTHYHa TOJAKpeIa Ha PpabOTHOTO MSCTO ¥, €IHOBPEMEHHO C TOBA, a IOMOTHE Ha HOBHUS
yuuTeal Ja CBUKHe C 1podecmsita M Ja TO MOTMBHpPa KbM  IIPO(ECHOHAIHO
nm3pactBaHe.(Peneva,2015). BaxxHa u HepenuMa 4acT OT yIHJIMINHUS JKUBOT € M MPOSIBIBAHETO HA
JUIUIOMAaTUYHOCT IO OTHOLIEHUE Ha paboTaTa C pOAUTENH.

3a mo-JecHa afanTanys Ha MJIQAUTE CIICIUAIUCTH KbM y4eOHaTa cpela ChIIECTBYBAT Pa3IMIHU
JeHHOCTH, B KOMTO T€ MOTAaT Jia Cé BKJIIOYAT OlIe NMPH MOCThIIBaHE Ha paboTa, HACOYBAHH OT MO-
OIIUTHHUTE CH Koyeru. Jlomycka ce, e TeOpeTHIHATa IIOJT0TOBKA € 0a3WCHA, 3aTOBA IPAKTHIECKH
JeHHOCTHTE MOTaT Ja OBJaT TNpWIAraHd CBOCBPEMEHHO B JICHCTBHTENHM YClIOBHS. TaknBa
JeHHOCTH ca: 3all03HaBaHE C peajHaTa YYWIMINHA Cpefa; IUIAaHMpaHe Ha ydeOHHS IPOIIEC;
3aIl03HAaBaHE C HOPMATHBHHUTE JOKYMEHTH B 00J1acTTa HAa 00pPa30BaHMETO (3aKOHUTE U HapenouTe
Ha JBP’KaBHO HUBO), KOUTO PEryJIupaT o0pa3oBaTeIHNUS MPOIIEC; INIAaHUPaHe Ha yPOK — U3TOTBSIHE
Ha IUTaH-KOHCHIEKT ¥ IUIaH-CIICHApHH Ha YPOK; YpOuHa AEHHOCT; M3IIOJ3BaHE HAa KOMIIOTPH U
KOMITIOTBPHH TIPOTPaMH; W3BBHKIACHU, M3BBHYUIINIIHA U IPOCKTHHU JIEHHOCTH; MHIWBUIyaTHA
paboTa ¢ y4eHUIN B YacOBE II0 CaMOIIOJrOTOBKA; Ch3[aBaHe Ha JIMYHO IMOPT(OIHO, CBBP3aHO C
METOJIMUYECKUTE U MPAaKTUYECKH aCHEeKTH MpH paboTa ¢ yueHHIM; pabota ¢ yueHunu cbe COII;
3aII03HABAHE C EJICKTPOHHHUTE BAPUAHTH HA PA3IMYHUTE Y4YEOHWIM, C aITCPHATUBHU Y4eOHU
momaraia, CBbp3aHH ¢ paboTaTa 1o OTAENTHUTE yueOHH mpeaMeTH. B Tasu Bpb3Ka ce MOCTaBAT U
Pa3NIMYHM 3a7a49M 33 W3IBIHCHHE, BOJCIIH JI0 IUTAaHUPAaHU IPEIBAPHTEIHO pe3yiraTd. [lomoOHa
Iporpama e moje3Ha Ha BCHYKHU HUBA, IPH paboTa ChC CTYACHTH MO BpeMe Ha AbprKaBHA IPAKTHKA
n xocrutupade. CTYAEHTCKUTE MIPAKTHKH ca BB3MOXKHOCT 3a I0-TTABEH IPEXO W BKIIFOUBAHE Ha
KeTaeluTe Ja YHpakHsIBaT HpodecuaTa yduTen, MOAINOMAraHu OT CBOM MEHTOp B YYMIIUINE U
aKaJleMHUYeH HACTaBHUK OT yHUBepcuTeTa. Ha HarmoHarHO HUBO TpsiOBa Ja CHIECTBYBA IpoTrpama
3a paboTa ¢ HOBOHa3HA4YEHH MIIAJU CIEIHANUCTH, 3a Ja MOXKE J]a Ceé OCBIIECTBABA €(PEKTUBHO
HACTaBHUYECTBO, JOIPHHACAIIO 32 Pa3BUTHE Ha MPO(ECHOHANIHH YMEHHs, 4pe3 Ch3IaBaHe Ha
MOJKpernsila U MOTHBHpamia cpeia. PecypcuTe 3a peanusupaHe Ha MOJAKpenaTa (Haaudue Ha
MOJIepHAa MaTepHaTHO-TEXHHUECKa 0a3a, KOHCYMATHBH, CIIOJENITHE Ha JOOpH TPAKTHKH OT
HACTaBHUIIUTE W JP.) U OCBIUIECTBSIBAHETO HA CHCTEMHA OOpaTHA BPB3Ka, Ca MEXAHU3BM, KOITO
OIaronpHATCTBA aJaNTAIATA.

IIpoyuBaHus OT MOCIETHUTE TOJUHU COYAT, Y€ KAUECTBOTO HA MPENOAaBaHE BIHsE NMPSIKO BBPXY
pe3ynTaTuTe Ha YYCHHIUTE, 3aTOBAa € HEOOXOIUM HENPEKbCHAT IPOIleC Ha YCHBBPIICHCTBAHE TI0
OTHOIIEHHE HA MOJUTUKHUTE 32 €PEKTUBHU yUUTENU. TakuBa MOTUTUKH PabOTAT C Le ONpeesHe
Ha SCHHM W3HCKBAaHMSA KBM YYHTEIHTE; MNPUBIMYaHE HA CICIMAINCTH B MpeIojaBaTelicKaTa
npodecus; MOANOMaraHe Ha YYuTeNIUTe 3a TOAOOpsSBaHE HAa IpenojaBaTelCKaTa MPaKTUKa,
PBKOBOACTBO OT €(EKTUBHH YUHMJIHINHN JUPEKTOPH; KOHTPOJI Ha MPENOAABAHETO M yCBOSBAHETO
Ha 3HaHUS; MOTUBUPAHE HA YYUTEIIUTE 32 MO0-BUCOKH MOCTHKEHUs B paborata.(Politiki,2014).
KaTto wact oT 3ambpikaHETO Ha TENATOTHUSCKH CICIHAINCTH B YUHIHMIIHOTO O0Opa3oBaHHE €
pa3paboTeHa HalMOHAIHA IporpaMa 3a pa3BUTHUE Ha Ilefarornueckure Kaapu. OCHOBHHTE
JeHHOCTH, 3aJIeTHAIM B Hed ca: OCHTYpsSBaHE Ha KBadH(UKaIWsd, HACOUCHa KbM HOBHS MaKeT
00pa3oBaTesH JOKYMEHTH 3a 0011000pa3oBareiHa MoJArOTOBKA Ha €KCIEPTH, HAYAJIHU YYUTEIH
U YYUTENTH 10 00moo0pa3oBaTelHa MOATOTOBKA; OCHUTYpsBaHE HA YCJIOBHS 3a HMPOIBIDKABAINA
KBaIM(UKAIMS HA MEJarorHYecKUTe CIICHUAINCTH 10 IPHOPUTETHN HAINPaBJICHUS; Ch3/laBaHe Ha
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yCcIHOBHsSL 3a TpOAbKABAlla KBaMM(UKALUSA HA IEJArOTHUECKUTEe  CHELHAIUCTH  TI0
npodecroHarHa MOATOTOBKA; CH3/aBaHE Ha YCIOBHA 3a MPO(ECHOHAIHO YCHBBPIICHCTBAHE Ha
JUPEKTOPH U 3aMECTHHK-IUPEKTOPH; OCUTYpsIBAHE Ha YCJIOBHA 3a MOJKpeNa Ha OOyYeHHUETO U
Pa3BUTHETO Ha Jela U YISHHUIN ¢ OOYIHTEITHN TPYAHOCTH M ICBHAHTHO IIOBEJICHNE; Ch3IaBaHe Ha
yCJIOBHUS 32 HOITyJSIpU3UpaHe M OOMEH Ha MHOBaTUBHH Neparorndecku npaxtukd. (Natsionalna
programa).

Kpanuduxanusra Ha MegarornueckuTe CIeHaNucTy, B 3aBUCUMOCT OT MIOTPEOHOCTHTE, IEIUTE U
CBHIBPKAHHETO Ha OOydYeHHETO, €: BBBEXKJAIla — HAacOYeHa KbM YCBOSBAaHE HA 3HAHUSA H
(dopmMupaHe Ha yMEHHMs, BBBEXKAAlM B mnpodecusta, OPUCHTHPAHM KbM aJaNTHpaHe B
oOpa3oBaTenHa cpela W 32 METOIMYECKO W OPTraHW3AI[OHHO IOJIIOMaraHe. BbBexnamata
KBaJTM(UKAIMSA € 33{bDKUTENTHA OIKPEIa 3a NeIarorn4ecky CIICHAINUCTH, KOUTO Ca: ITOCTBITMIHN
3a IBPBH ITBT Ha paboTa B CHCTEMaTa Ha YYMIIMITHOTO 00pa30BaHHUE; HA3HAYEHH 3a ITbPBU ITBT HA
HOBA, BKJIIOUUTENHO U Ha PBKOBOJHA JUIBKHOCT; 3a€Mallli ATBKHOCT, KOSITO € HOBA 3a CUCTEMAaTa
Ha YYWINITHOTO 00pa30BaHMeE; 3aeMalllil ATEXKHOCT Clie]l IPEeKbCBAaHE Ha YIUTEICKUS CH CTaX IO
CIICIIMATIHOCTTa 3a IOBEYEe OT JABE y4eOHM TOJMHM; NPH NPOMSHA Ha y4eOHUTE IUIAHOBE U
yueOHHTE mporpamMm B yumiumara. [IpogemxaBama KBamu(UKAIMsg - HACOUYEHA KbM
HEIPEKbCHATO MPO(ECHOHATHO U JIMYHOCTHO YCHBBPIICHCTBAHE B PAMKUTE Ha yUEHE IIpe3 Leus
KUBOT, OPUCHTHPAHA KbM KapUEPHOTO Pa3BUTHE HA IIEAATOTHUECKUTE CHECIUATUCTH U YCIIEIIHATa
UM pealn3alys 4pe3: KpaTKoCpouHH OOydeHHS 3a MEpHOMUYHO aKTyaJH3upaHe Ha 3HAHHATA I10
CHOTBETHUS yueOCH MpeAMET U 3a Pa3BUTHE HA MPO(ECHOHATTHUTE KOMIICTEHTHOCTH 3a MIPHUJIaraHe
Ha MHOBAaTHBHH TOAXOAU B 00pa30BaTEIHUS MPOLEC, 32 KAPUEPHO KOHCYIATUPAHE U OpPHEHTHPAHE
Ha yYCHUIINUTE, 3@ YIpaBIeHHe Ha 00pa30BaHUETO H Jp.; yJacTHe B IPOYIBAHHS, H3CIEIOBATEICKA
W TBOpYECKa JICHHOCT; MPHIOOMBAHE Ha ITO-BUCOKA NPOQPECHOHATHO-KBATU(GHUKAIIMOHHA CTEIICH;
npuno0MBaHEe Ha HOBA WM JONBIHHUTENHA MPpoecnoHaTHa KBAMU(DUKAINS MM CICIHaTn3aIus.
BeBexnmamara kxBamudukanps ce OpraHM3dpa B paMKHTE Ha BBTPEIIHOMHCTHUTYIIMOHAITHATA
KBaNU(UKAIMA, KaTo paboToHaTeNAT Ompelels B CPOK A0 [Ba Mecela OT BCTBIIBAHETO B
JurbxkHOCT.(MON).

IMoBumaBareTo Ha KBadM(UKALUATa C€ OCBHIIECTBABA IO MporpaMu 3a oOydeHHe OT
CTIeIaTN3NUpaHn 00CITY)KBaIlli 3BEHA, OT BUCIIM YYIIWIIA W HAYYHHW OPTaHW3AIlNH, KaKTO M OT
o0yunTenHM opraHm3anuu OT VH(pOpPMAmMOHHHWA PETHCTBP HA OHOOpPEHHTE WPOTpaMu 3a
TOBHUIIAaBaHE Ha KBATH(HKAIMATA Ha TIEJarOTHIECKUTE CIEIHAINCTH.

CalecTBeHa 4acT 3a yCcTOHUHB pacTexxk Ha PemyOnuka bpiarapust e moBumaBaHe KauecTBOTO Ha
oOpa3oBaHMe. Y CIIOBHE 3a TOBA Ca OCBEH IPHEMBT Ha MIIaAN MEJarorHYeCcKy CHENHAINCTH B Ta3N
chepa, HO M MpoabIDKAaBallaTa KBamU(UKaNMs MO BpeMe Ha IeNus YYUIMIIEH >KUBOT.
JluHAMUYHUTE TIPOMEHH B COLMAJIHUTE W MKOHOMHYECKH YCIOBHS KOPECIOHAMPAT TIPSKO ChC
CHOTBETCTBALIUTE UM O0OpA30BaTEeIHU MOIMTHKH. 3a Ja ObAAT U3NBIHEHU ILIENUTe, KOUTO ca
3aJI0’KEHU B 3aKOHA 32 MPEIyYHIHITHOTO ¥ YUYWINIIHOTO 00pa30BaHue, € HEOOXOUMO YOBEIIKHSIT
(axTop ma OBJE MOTHUBHPAH M MOIKPEISH, Ype3 MPEIOCTaBsHE HAa BB3MOXKHOCTH 3a MO-JIECHA
ajlanTanys u 3aIbpikaHe B mpodecusra.
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EKOJIOTNTYHO OBPA3OBAHUE 3A ®POPMUPAHE HA KPUTUYHO
MMUCJIEHE B OBYYEHHUETO 11O ,JOBEKBT U IIPUPOJIATA“ 5. - 6.
KJIAC
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ENVIRONMENTAL EDUCATION FOR THE DEFINITION OF
CRITICAL THINKING IN ,,HUMAN
AND NATURE®“ TRAINING S. - 6. CLASS

Zlatka Vakleva*, Rumyana Tarpova, Katya Nikolova
*Plovdiv University “Paisii Hilendarski”, Faculty of Biology

Abstract: This study presents the possibilities for critical thinking formation in two schools from
Plovdiv, Bulgaria. The study subjects to a critical review the theoretical and experimental
developments on the issue of critical thinking and the possibilities for its formation in school:
capabilities and achievements in the promotion of critical thinking; specific considerations for the
teaching of critical thinking with regard to the issues dealt with in the "Human and nature" course.
There describes research carried out with students in studying the opportunities for the formation
of critical thinking on the problems for the protection of the environment. Key words: Critical
thinking, problems of education in a bachelor's degree, resolving ethical problems in environment
protection

Keywords: environmental education, critical thinking, methodology of the training in biology

BbBenenue

Kputnunoro mucnene monoOHO Ha APYrM yYMEHHS MOXe Ja ce (GopMupa U pa3BUBa
nesieHacoueHo. KoHIenTyalu3upaHeTo Ha KPUTHYHOTO MHCJICHE O€leX W CBOSTO Hadaio B
cpenara Ha MUHaMUS Bek. [Ipe3 mociemHUTe YETHPH AECETHIIETUS KPUTHYHOTO MUCIEHE € B
OCHOBaTa Ha Hay4YHHWTE W3CIICJBAHUS BHB BHCHIETO OOpa3oBaHWe. Bce moBede ce Hamara Tasu
TEHJEHIMsS M B YYWIMIIHATA MOArOTOBKAa. ToBa ce Hamara W OT aKTyalu3UpaHeTO Ha
oOpa3oBaTenHUTEe CTaHAApTH U y4eOnu nporpamu B benrapus (HAPEJIBA Ne 5 ot 30.11.2015 1.
3a obmooOpa3oBarenHara noarotroska, HAPEJ/IBA Ne 13 or 21.09.2016 r. 3a rpaxkaaHCKOTO,
3IPaBHOTO, CKOJOTMYHOTO U MHTEPKYJITYPHOTO 0Opa3oBaHue). OCBEH TEOPETHIHHUTE MOCTAHOBKU
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no mpobiema, KOWTO T[eYeslid BCE IOBEYE CHMHUIUICHHIM B HAaydyHHTE CPEOH, HapacTBa
HEOOXOJIMMOCTTAa OT EKCIEePHUMEHTATHH W3CIeBaHUsI B KOHKPETHA BB3pAacTOBa Ipyma OT
oOyuyaBaHH, yueOHO ChIbpKaHHEe U oOpa3oBaTenHa cpena. [IpoyuBaHeTo Lend Ja OTTOBOPH Ha
cieaaute BhIpocH: [Toanomara Jin M3MoN3BaHETO UHTEpakTUBHYU MeToam 3a EO 3a dopmupane Ha
KPUTHYHO MHCJIEHe y noapacteamuTe? KakBu ca nmpeauMmcTBa U orpaHndaBaiiy (GakTopu B TO3U
nporec?

Marepunanu u meToan

OCHOBHM METOIM H3IOJI3BAHM B H3CJIEIBAHETO Ca TEOPETHMYEH aHAIM3 Ha CHelMaIn3hpaHara
JMTepaTypa 1O TpoOiieMa; KOHTEHT-aHANM3, TUAAKTHYeCKO MOJENMpAaHe; JHArHOCTHYHO TECTHPAHE;
aHanM3 Ha pesynTartu. Pa3paboTeHa € cucTeMa OT MHTEPAKTUBHU METOIM 3a €KOJIOTHMYHO 00pa3oBaHue
TIPIIOKEMH B TEMH OT yIeOHOTO ChIIbpyKaHue 1m0 ,,JOBEKbT U TipHupoaTa™ 5. u 6. xiac. [Ipoyuenn Osxa
BB3MOKHOCTHUTE 32 TMAarHOCTHKA HAa KPHTUYHOTO MHUCIICHE IpH yueHHIm. [IpoBeneHo Oemie m3cienBane
nipe3 yueOHara 2016-17 r. B Tpu yunmiina B bearapust (Bik Tab1. 2), ¢ KOETO ce KOHCTaTHpa CTeTleHTa Ha
KPUTUYHO MHCIIEHE Ha YYEHHIIMTE B KOHTEKCTAa Ha EKOJIOTMYHaTa MpoOJjeMaThKa pasriiexIaHa B
4JacoBeTe Mo ,,JOBEKbT U pupoaTa’ IpH TeMH NIPECTaBeHN Ha TaOM. 1.

[Ipu m3MmepBaHe Ha KPUTUYHOTO MHCIEHE Ha ydeHurmre W m3non3BaH UF-EMI unctpymenT
(Facione, 1998; The-Delphi-Report, 1990) - BBIPOCHHK 3a YCTAaHOBSBaHE HA CKJIOHHOCTTa Ha
VUYCHHIIUTE 332 KPUTUYHO MHCIeHe. TBBpieHMsTa ce oOpaboTBar mo ckaiara Ha JIMKepT: TBBpPIO
HechIaceH; HeckriaceH; kone (Facione, Critical Thinking: What it is and why it counts, 1998)6as ce;
CBIJIACEH; TBBPJO ChIJIACEH.

Tabsuua 1. KontenT-ananns Ha yue0HO chabpakaHue 10 ,,YoBexbT 1 npupoaara“ S., 6.
KJ1aC 32 PHJIOKeHHE HA HHTEPAKTHBHY METON U CTpaTernu 3a o0yueHue

N | Tema | Humepaxmuenu memoou u mexnuu 3a ekonozuuno o6pazosanue
Yoeexvm u npupodama 5. Kinac
buonocuuen mooyn

Hepa c npasuna: Urpa — pedyc;
JKuznenu nporiecu

UKT: JluHaMP4Ha HarIEJHOCT — MOAXO/I BHAEOMATEpUal OT CIELUaTU3UpaH
U KpbIOBpaT Ha
1. €JICKTPOHEH M3TOYHUK;

periectara B Ilpoexm: 3 rp.: 1 rp. ke Ha kuciaopona 1 COz; 2 rp. Liuxsa Ha docdopa; 3 rp.

ozara
TPHPOL [lykwa Ha a3oTa.

Ponesa uzpa: ,JKaxBo 3HaeM 3a Hallata XpaHa KaTo IPUPOZIEH pecypc';
Hamara UKT: VlnTepakTiBHA Ipe3eHTalys — XpaHa, oTpedIeHre 1 IIPUpO/IHa cpesia

2. Xpana Memoo na npoexmume: 1 rp. Kak dype3 XpaHeHeTo [a ydacTBaMe B OIa3MaHETo Ha
P GropasHo00pasreTo B MpHpozarTa; 2 rp. Kaksn oTpeOuTesi Ha XpaHUTEITHN pecypcH TpsioBa 11a cMe
3a J1a OIa3UM PaBHOBECHUETO B IIPHPO/1aTa; 3 rp. XpaHeHe U pelUKIpaHe.
Ponesa uzpa: XpaHeHe 1 OKOJIHA Cpeia B XapMOHIMYHO €/IMHCTBO;
3. | XpaneHe u3npase | MKT: Buneomarepuan XpaHUTEIHH T PECYpPCH Ha HAIlIATA IUIAHETa;
IIpoexm: Tyk ce IIpeficTaBs 2-py €Tal Ha POEKTHATa JeiHOCT
Hepa c npasuna: 3acenBane Ha exocucTeMa (Topa, JIBaja, peKa);
UKT: VHTepakTHBHa  MyJITUMEAMitHa  TpeseHTaims  ,,Kak  pasOupam
61opa3HO00pa3NeTo U KaK yJacTBaM B HETOBOTO OTa3BaHe";
IIpoexm: Harmmere ece 3a OpraHM3bM (KMBOTHHCKH UM PACTUTEINIEH) C TOIAMO
3HAUCHUE 32 BAILKSL JKUBOT.
YoBeKbT — qacT Hepa: B w3cnenBaHe Ha NapHUKOBHS e(heKT;
S. oT npupozaTa HKT: 3ao TpsiOBa 1a )KUBEEM B XapMOHUSI C [IPUPO/IATa;
IIpoexm: Kak BIDK/Ia poisita CU BCEKH YUEHHUK B OIIa3BaHE HA OKOJIHATA Cpelia.
Hezpa: 3acenBaHe Ha HEOOHTaeM OCTPOB;

Opraausmure
OKOJIO HaC

EnmurCTBO Ha UKT: CeMuHap ¢ M3MON3BaHE HA JIMYHO MOOWIHO YCTPOMCTBO B MpEABAPUTEIIHATA
6. | HexuBaTau TIO/ATOTOBKA I10 33/1aJICHN aKIICHTH;
JKMBaTa Ipuposa IIpoexm: HampaBeTe u3ciejBaHe 3a OpraHU3MU, KOUTO Ca HACEIABAIN HAILNUTE 3eMH

B MUHAJIOTO W NPUYMHUTE 3a TAXHOTO M3YE3BAHE.
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YoBexsT 1 Tanenna ouckycus Ha Tema: “Kak ja HanpaByM CBETa IO-YHCT U O-KpacuB”’;

7. npHpoaTa HUKT: V3cnenBane Ha MHUIMATHBY B COLMATHUTE MPEXH T10 ONa3BaHE HA OKOJIHATA
cpena; [Ipoexm: Kak ma permkmpame?

,»» dosexvm u npupooama“ 6. knac

Xumuuen mooyn
Xumudeckn Hepa ¢ npasuna: ,MuHyTa € MHOTO* BKJIIOUBA CHCTEMA OT BBIIPOCH C pasiIM4HA
peaKiyu B TPYIHKCT, PeaM3Upa e B TPYIIH, IMa ChCTE3aTEIICH CIIEMEHT;

8. | mpupoxara u UKT: VlnTepakTiBHA MyATHMEIMIHA TIPE3EHTALUS HA TeMa ,, XUMUYHUTE PEaKLUU B
TpaKTHYecKaTa HAIIIETO eXXETHEBHE
JIEWHOCT IIpoexm: KvicenmmHeH b1 — Y9aCTHHUIH B pe3yJITaTH.

HUzpa: Pucysane Ha unest: ,,Harmmst csr cien 100 roquan‘;

3aMbpcsBaHE U M
P UKT: [leMoHCTpupaiiTe BH3MATa CH 3a OBJCIIETO HAa OKOJNHATA CpeAa Karo

9. | oma3BaHe Ha

OKOTHATA Cpea msnomsare UKT;
P [Ipoexm: N3paboTBane Ha KoJax ,,Hammsr cBaT cera‘.
Bemecraa. Hepa: VI3paboTBaHe Ha CUMBOJIHO — 3HAKOB MOJEN 3a KPBIOBpaT Ha KHCIOPO.a,
10 IIpeBpbluane Ha | a3ora Wi Jp.

" | BemecTBaTa HUKT: VitepakTBHA MyJITEMEINIHO MPE3HTAIMS 32 KPBIOBPAT Ha BEII[ECTBATA;
/O6001meHne/ IIpoexm: Kpbropar Ha KUCIIOPO/Ia, BBITIEPOIHNUS TUOKCU, CHITIEPOAA.
bBuonoauyen mooyn
CTpyKTypa U >KU3HEH! Hepa: ,MucnosHa KapTa - OpraHu3Mu‘;

17, | TpouecH mpu UKT JleMoHCTpHpaHe 1 aHAIN3 Ha BUICO(PPArMeHTH B KOHTEKCTa Ha

" | opraHuzmure pasriexiaHara Tema;

(00001LIMTENCH YPOK) Ipoexm: ,,Oprani3MbT — €IMHHA IISUIOCTHA CHCTeMa™,
Inenna ouckycus Ha eOHouMeHHa mema
Kaxk na »xuseem B “
UKT u xapmonusupane Ha OmHOWEHUAMA K C npUpooama ,,3a"" u
12 | xapMoHus ¢ npupojaTa e
,,ipomug**;
OKOJIO HacC
IIpoexm: Ece Ha eTHOMMEHHA TEMa.

Pe3y.]'lTaTl([ U JTUCKYCHH

Kpamwvx meopemuuen 0630p. @opMupaHeTo Ha KPUTHYIHO MHUCIICHE B 00pa3oBaHTEIHATA
MpaKTHKa € pa3paboTBaH OT MHOro u3cienosarenu B uyxOuna (Facione, 1998; 1990; Rudd,
Hoover, & Baker, 2000; Paul, The miniature guide to critical thinking. Concepts & tools, 2001), y
nac (Kostova Z. , 2003; Vakleva, 2014; CranoeBa, 2012) Toit € TBbp/ie OrpaHUIEHO pa3pabOTBaH.
Bomemu wm3ciemoBaTeny 1Mo TeMara HAacO4YBaT BHUMAaHHETO KBM JAeHUHHpaHE Ha ITOHATHETO
KPUTHYHO MHCIICHE KaTO U3KYCTBOTO Ha MHUCJICHE 32 MUCIICHETO, 3a JIa C& MHUCJIH MO-5ICHO, TOYHO,
YMECTHO, TOCIeI0BaTeNHO U cripaBeuuBo (Paul, 1995), nenenaoueHo peryiupane Ha eKCIIEPTHO
pemenne (Facione, 1990), nenenaco4eH, MHTPOCIIEKTUBEH MOJIXO]] 32 pelllaBaHe Ha IPOOJIEMH WU
noctaBsHe Ha BbIpocH (Rudd, Hoover, & Baker, 2000). 3a mennTe Ha M3CIEABAHETO C€ M3IION3BA
Mogenst Delphi (The-Delphi-Report, 1990), kolTo BKJIOYBa IIIECT YMEHHUS 32 KPUTHYHO MHCJICHE
— YMEHHE Ja: aHaNIW3upa, NPaBU U3BOIM, THIKYBa, OOSCHABA, CAMOPETYIHpPA, OLCHABA U CEIeM
MOJAYMEHHsS — Oa ca JII0003HATENHH, CHCTEMHH, Pa3yMHH, ThPCCIIM HCTUHATA, AHAJIUTHYHH,
OTBOPEHU U YBEPCHU B MOTHBUTE.

Excnepumenmannu oannu. Karo usno ydenunure (N=525) 3a ycTaHOBsBaHE Ha TsAXHaTa
CKJIIOHHOCT 32 KPHUTHYHO MHCJIEHE C MPOBEACHHUTE MPEIBapUTENeH TECT U 3aKIIOYUTEINICH TeCT, ca
MIOJTYYCHH JTaTHU TPEIICTaBCHU Ha TaOII. 2.

VYcraHOBsIBa ce IOBWIIABaHE Ha CpPEAHHUTE pPE3yATaTH B Kpas Ha ekcmepuMmeHTta. He ce
HaOMomaBa TIpsSKa BpB3Ka MEXKAY BB3pacTTa M CKIOHHOCTTA 332 KPUTHYHO MICICHE BBB
BB3PACTOBHS IMATIa30H HA U3CIIEABAHUTE JINIA, BBIPEKH, Y€ M0 MPUHIIMII TOBA € IOKa3aTell, KOUTO
ce CYUHWTa 3a BAXKCH IIPH OTYMTAHE HA IOCTIDKCHHUATA 33 KPUTUYHO MECIEHE. Brrpeku nodpure
MOCTIKCHHUS HA YYCHHUIMTE [0 OTHOIICHHE HA CTEINCHTa HA KPHUTHYHO MHCIICHE B XOIa Ha
H3CIICIBAHETO, MPEATIONIOKEHHATA ca, Y€ € HEOOX0ANMO ITOTBBP)KIaBaHe Ha PE3yNTATHTE C TAKHBA
OT CXOIHH U3CIICIBAHNUSI.
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Ta0auna 2. JlaHHU OT U3c/IeJBaHe HA CKJIOHHOCT 32 KPUTUYHO MHCJIEHe
NPH YYEeHHIH OT S. u 6. Ki1ac
HpeuBapHTeneH 3aKII0YUTEICH TECT
Yyuumnuma KJ1ac BB3pacT N tecT (%) (%)
M SD M SD

OV "Slue Canpgancku",
rp. IlnoBauB; yunuren — 5 11-12 81 27,04 2,60 39,06 3,98
Kats Huxonosa

OY "Kus3 Aun. 1", rp.
[1noBauB; yaurenu —
IIBera KocTagnuona,
Mmuniena Atanacoa
COVY II. EBtumuii*
rp. [InoBaus; yunren — 6 12-13 138 28,05 29,98 36,12 4,01
Pymsina Tepnosa

OY "Kuss An. 1", rp.
[InoBauB; yuntenu L{Beta
KocragunoBa, Muiena
ATtaHacoBa

5 11-12 140 26,60 3,58 43,32 4,98

6 12-13 168 30,89 2,78 41,15 4,65

11-13 525 | 28,15 2,62 39,91 423
3abenesicka. 5 ToukoBa ckana Tl JIukepT | = CHIHO HeChITIaCHe M 5 = CHITHO CHITIACHE.

3akinloyenue

C HanpaBeHOTO H3CJEIBAaHE MOXEM Ja OTTOBOPUM YTBBPAMTEIHO, YE H3IOJI3BAHETO Ha
MHTEPAKTUBHU METOJU M TEXHUKH 33 €KOJIOTMYHO 00pa30oBaHKe MOANIOMAra npoueca Ha KpUTUIHO
MHCJIeHe B yamumHN ycnoBus. Msnomsanmst UF-EMI mHCTpyMeHT 3a KOHCTaTHpaHe HUBOTO Ha
CKJIOHHOCT 3a KPUTHYHO MIHCJIEHEe € MOAXOAAIl 3a Hu3ClIegBaHAaTa TIpymna jauia. Y4eGHOTO
chabpxkanue 1o ,YoBekbT M mpupomara’ 5. m 6. KiIac € TNOAXOIANIO 32 HWHTEPAKTUBHO
OpPTaHM3HPAHO EKOJOTWYHO 00pa3zoBaHHE 3a (GopMUpaHe Ha KPUTHYHO MucieHe. OrpaHuvaBall
(axTop ca nuIICcaTa Ha JOCTATHYHO W3CICIBAHNS Y HAC IO TeMaTa Ha pa3paboTKara.

Budaunorpadus

Facione, P. A. (1990). The California Critical Thinking Skills Test-College Level Technical. Report 1.
Experimental Validation and Co.

Facione, P. A. (1998). Critical Thinking: What it is and why it counts. Retrieved from
http://www.dphu.org/uploads/attachements/books/books 5796 0.pdf

Kostova, Z. (2003). Konceptualizatcya na ekologichnoto obrazovanie. Sofya: Faber.

Paul, R. (1995). Critical thinking: How to prepare students for a rapidly changing world. Foundation for
Critical Thinking.

Paul, R. (2001). The miniature guide to critical thinking. Concepts & tools. Retrieved from Foundation
Critical Thinking.

Rudd, R., Hoover, T., & Baker, M. (2000). Undergraduate agriculture student learning styles and critical
thinking abilities: Is there a relationship? Journal of agricultural education, 41(2), 2-12.

The-Delphi-Report. (1990). Critical Thinking: A Statement of Expert Consensus for Purposes of Educational
Assessment and Instruction. Committee on Pre-College Philosophy, Association, American
Philosophical.

Vakleva, Z. (2014). POSSIBILITIES FOR THE FORMATION OF CRITICAL THINKING IN THE
STUDENTS ‘SEMINARS ON ENVIRONMENTAL ETHICS. Scientific Researches of the Union of
Scientists in Bulgaria—Plovdiv, Series A. Public sciences, art and culture(1), 282-285.

CranoeBa, [I. (2012). Kputepuu 3a omeHKa Ha KPUTHYHOTO MHCIeHe. Hayunu mpyodose na Pycenckus
ynugepcumem, Cepus 6.2, 51, pp. 81-87.

232



Hayuynn tpynoBe na Cwbio3a Ha ywyenute B bouarapmsa—Ilaosnus, cepusi b.
EcrectBenu u xymanutapau nayku, T. XVIIL ISSN 1311-9192 (Print), ISSN 2534-9376
(On-line), 2018. Scientific researches of the Union of Scientists in Bulgaria-Plovdiv,
series B. Natural Sciences and the Humanities, Vol. XVIII, ISSN 1311-9192 (Print),
ISSN 2534-9376 (On-line), 2018.
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INTERACTIVE ENVIRONMENTAL EDUCATION IN HUMAN AND
NATURAL EDUCATIONAL PROCESS 5., 6. CLASS - RESULTS FROM
PEDAGOGICAL STUDY
Zlatka Vakleval, Rumyana Tarpova, Iliya Vidolov, Marya Kostadinova
*Plovdiv University “Paisii Hilendarski”, Faculty of Biology

Abstract: The interactive cognitive activity of students in school education and the opportunities
related to the formation of environmental competencies are the basis of the study. The report
presents a pedagogical study in which interactive learning is presented in a complex system that
includes interactive strategies, interactive technologies and interactive techniques. A
methodological model was studied in three variants, in different schools in the country. The aim is
to identify the impact of the model on the degree of environmental competency of students. A
brief diagnosis of the results is described. They are analyzed to demonstrate the effectiveness of
the research model.

Keywords: Environmental education, biology training, methodology of the training in biology

BbBenenue

KnacnueckaTa mamutpa OT METOAM Ha OOydeHHE Ha CHBPEMEHHHS €Tall ce 00orarsiBa C
TaKMBa, KOMTO U3II0JI3BAT ONMTA HA yYEHHWIUTE, MOTaT Jla IIOMOTHAT 32 aKTHBHOTO MM y4acTue B
yueOHus poriec. ToBa ca HHTEpaKTHBHUTE METOIH Ha 00ydeHHe — Ka3yCH, POJIEBU UTPH, MO3bIHA
aTaka, METOJ] Ha IPOEKTUTE, CHE)XHA TOIKA, IaHEIHa AMUCKYCHs, IIECTTE MHUCICIH IIalKy U Jp.
TakuBa eeKTHBHM TEXHHKH B IIpo3eca Ha ekoilorndHo obpaszomanue (EO) B yummnmine, KouTo
HachpyaBaT aKTHBHOTO y4acTHE Ha 0Oy4yaBaHHUTE ca Ka3ycuTe (CHMyJIAMMTE) U UTPUTE, 3aII0TO
OIaronpuATCTBAT WHTETPHPAHETO HA EKOJIOTHYHOTO W3MEpeHHe B YUWINIIHUTE W W3BBH
YUHIMIHATE 00pa30BaTeHK NporecH. EKOJIOrHYHUTE UIPH U CHMYJIALlsl, CE U3II0J3BAT IIMPOKO
3a OCHTYpSIBaHE Ha PCAMCTHYHU CITydan, KOUTO MOMAaraT Ha y9YeHHIUTE Ja Pa3BUAT KPUTHIHO
MHCIICHE, €(DeKTUBHA KOMYHHMKAaLUs ¥ CAMOMHHLMATHBA. MHOIO MO-TPYAHO, HO ChC CHUI'YPHOCT €
mo-e(eKTHBHO € Jla Cce M3ION3BAT PEaTHH EKOJNIOTMYHU Ka3yCH OT OOKpBKaBallaTa YUeHHIUTE
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cpena, OTKPHTH, AWUCKYTHPaHH M pa3pabOTEHH OT CaMHUTE YUYEHHLH I0J] PBKOBOJCTBOTO Ha
yaurens. [TonroroBkata u M3MOM3BAaHETO HA OPHTMHAIHHA MaTEpHAIM € MHOTO IO-CTHMYJIHpAIia
KaKTO 33 YYCHHUIIUTE, TaKa U 3a yYUTENIUTe. 3a Aa ce MoJuepTae MpeJIMCTBOTO Ha CUMYJIALMATA U
WTPUTE, TA3U CTATHSA NPENOCTaBs WHQOpPMAIM 3a LeTuTe Ha 00ydeHHeTO, Pa3IHIHHTE BHIOBE
ydJacTHE Ha YUYCHHLUTE W 3HAYCHHETO Ha OLICHKAaTa M O4YepTaBa HSIKOM TPYAHOCTH, KOHMTO
yUUTENUTE TPsiOBa 1a Ca IOATOTBEHM IIPH HM3IIOJI3BAHETO HA TaKMBA MHTCPAKTUBHM METOAM Ha
oOyueHue.

I_IeJIl/I Ha U3CJICABAHETO

IIpoyuyBaHeTo Lienu Ja OTTOBOPH Ha CICIHUTE BBIIPOCU: BB3MOKHO 1M € U3M0JI3BAHETO HA
WHTEPaKTHBHH METOJW Ha OOydYeHHE J1a MOBHINM [TO3HABATENHATA aKTHBHOCT HAa YUYCHHUIIHTE, C
acTieKT Ha KPUTHYHO MHCJIEHE IIPU YCBOSBaHE Ha €KOJOTMuYHM 3HaHus? KakBu mpeaumMcTsa u
OrpaHHYaBany (aKTOPH CHIIBTCTBAT TO3M Iporec?

MarepuaJjiu 1 MeTOAH

PazpaboTkara ce ormpa Ha METOAUTE: TEOPETHYCH aHAIN3 Ha CHeNMAIH3IpaHaTa JINTepaTypa 1o
U3CNeABaHMS IPOOIeM; KOHTEHT-aHAIN3, JUIAKTUIECKO MOJICIMpaHe; TUarHOCTUIHO TECTHPAHe; aHaIN3
Ha pe3ynrari. [IpoBeneHo Oe m3cieBanHe 3a anpoOHpaHe Ha eKCIICPUMEHTAIHATA METOMKA B aKTyaTHN
yueOHU YCIIOBUSI — HOBU Jbp)KaBHU OOpa30BAaTE/IHA W3HUCKBAHMS, U YYEOHH IPOTpaMH, WHOBATUBHU
JwakTHdeckn noaxoau. [IposeneHo Oeme m3cienBaHe mpe3 yueOHara 2016-17 . B IBe y4dmiMia B
Bwirapus COVY 1. Eprumuii rp. [TnoBmus 137 yuenuka u CY "I1. P. CnasetikoB", rp. Kpuuum - 46
YUEHHKA, C KOETO C€ KOHCTAaTHPa CTEIeHTa Ha KPUTHYHO MICIICHE Ha yYEHHITE B 6. KJIAC B KOHTEKCTa
Ha EKOJIOTMYHATa TpoOiieMaThKa pasIiiekiaaHa B yacoBeTe 1o ,,JOBEKBT W MpUpOAATA’ MPH TEMH:
XUMHYECKU peaklUd B IPUPOJATa U NPAKTUUECKATa AEHHOCT; 3aMbpCsBaHE U ONAa3BaHE HA OKOJHATa
cpena; BemiectBa. IlpeBpsiane Ha BemecTBara (00001eHue); YoBeKkbT vacT oT mpupopara; Kak ma
JKUBEEM_B XapMOHH C TIPHPOJATa OKOJIO HaC.

WHcTpy™meHT nipu m3MepBaHe Ha kputngHoTo MucieHe UF-EMI nnerpyment (Facione, 1998;
The-Delphi-Report, 1990) - BIpocHHK 32 yCTaHOBSIBAHE HA CKJIOHHOCTTA HA YYESHUIIUTE 33 KPUTHIHO
MmucieHe. Besko TBBpeHHe ce 0OpaboTBa Mo ckanata Ha JIMKepT: TBBPIO HECHINIACEH; HECHITIACEH;
Konebast ce; ChIVIACEH; TBBPJO ChINIaceH. M3cneqBaMe CTEMeHTa HA AHTAXXUPAHOCT HA YUCHWIUTE C
AHOHHMMHA aHKETa C TBBPJCHUS OTHACSIIM CE JI0: ThPCCHE HAa BB3MOXKHOCTH Ja PellaBaM INpoOIIeMH;
M3CIIyIIBA BHUAMATEJIHO MHEHISTA Ha JPYTUTe; MHTEPECYBa CE€ OT PasiMdIHH INPOOIEMH; H3IHMTBAM
YIOBOJICTBHE Jia M3y4aBa MHOTO TEMH; CBBP3Ba TOJIIMO PasHOOOpasue OT MpoOiieMH; 3amaBa MHOTO
BBIPOCH B y4eOHHTE 4acoBe; ChoOpassiBa ce ¢ (haKkTUTe W HE IO3BOJISIBAM Ha IpEeXyOSKICHUATA 1a
BIIISIIT Ha PEIICHUATA; TIPHIara 3HaHUATa CH KbM IIMPOKO Pa3sHOOOpaswe OT MpOOIeMH; C yIOBOJICTBHE
yur; 100pe ce pa3bupaM C Xopa C pa3IMyHU BB3TJIEAW; OOSCHSABA SICHO HEIaTa; 3a7aBa NPaBIUIHH
BBIIPOCH, KOTaTO CE ONMTBA [a W3SCHS JaJCHO PCIICHWE; C YIOBOJCTBHE HAMHpa OTTOBOPH Ha
TpeI3BUKATEIHN BBIPOCH; YCIIEIIEeH B Pa3pelaBaHeTo Ha MPoOIeMy; YBEpeH B IPABEHETO Ha pasyMHU
3aKITFOUCHMS;, 100pe HH(OPMHUpPaH; CKJIOHEH Jia TIPOMEHSI MHEHHETO CH, KOraTo IoTydeHaTa HH(popMarus
HE ce CBITIacyBa C HETO; M3MUTBA YJOBOJICTBUE J[a pelllaBa IpoOIeMH; MPEACTaBs IPOOIEeMHTE SCHO U
TOYHO.

Pe3yaraTu u nuckycun

Peghopmu 6 obpazosanuemo u menoenyuu 6 pazeumuemo wa EO. Pedopmurte B CpeqHOTO
o0Opa3oBaHHMe ca eTamu B CTpeMeka KbM HENPEeKbCHATOTO YCHBBPIICHCTBAHE W pPa3BUTHE Ha
€KOJIOTMYHaTa MOJIrOTOBKa Ha nojapacTBaiute Penuiia HopmatusHu gokymeHtn kato HAPEJIBA
Ne 5 or 30.11.2015 r. 3a obmooOpazoBarennara noaroroska, HAPEJIBA Ne 13 ot 21.09.2016 1.
3a TPaXJaHCKOTO, 3[JPAaBHOTO, €KOJOTMYHOTO M MHTEPKYJITYPHOTO OOpa3oBaHHE M CHOTBETHHUTE
y4eOHU TpOrpaMH ca B OCHOBaTa Ha HACTOSIINTE oOpa3oBaTeNHH MpoMeHH. EgHa oT OCHOBHUTE
XapaKTepUCTUKU Ha y4yeOHOTO ChAbpXKaHuEe Mo ,,JOBEKbT M MpHUpoJaTa* € MHTerpanusara Ha
3HaHMS OT Pa3MUYHKU 00JacTH Ha Owmosorus, ¢usnka u xumus. [1omoOHH mapaMeTpu MOXKeM Ja
OTOEEeKNM KaTO TEHICHIMS B EKOJOTMYHOTO 0Opa3oBaHHE, KaTO MHTErpaTMBHA dYacT Ha
OuoyorMYHATa TOATOTOBKA HA YYEHUIIMTE. TWYHUTE 3HAHWSA BKIIOYEHH B y4eOHUS MpeaMeT
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"Bruonorust 1 3apaBHO OOpa3oBaHue" B yuwiuile. EKONOTMYHUTE 3HAHUS BKIIOYCHU B yUEOHHS
npeamer "Bronorus m 3apaBHO OoOpasoBanme" B yumimme. OT apyra CTpaHa, HOCTHTA Taka
Heo0XoIuMaTa I'bBKaBOCT MPU IMOATOTOBKA Ha MIIAZUTE XOpa KbM ChbBPEMEHHHUTE M3HCKBAHUS Ha
rasapa Ha TpyJa.

Komnemenmuo 6aszupano EO. KoMIETEHTHOCT 3a JEHCTBHE € KIIOYOBO IOHSTHE B
obpasoBarennute cpeau ot 1980 r. Hacam. M3cnemBame Bpb3KaTa MEXIy KOMIIETEHTHOCTTA 3a
nedictBue M KimodyoBure auckycuu 3a EQO. "KommereHTHOCT" € dYecTo M3MON3BaHA JaymMa B
©KEIHEBHUS €3MK. Bcekn WMa wuies KakBO KOMIETEHTHOCT €, Hampumep, "KOMIIETEHTEH
niepcoHan" i "HekomneTeHTeH npojaBau” (Hartig, 2008; Weinert, 2001), 6e3 na Moxe jaa ro
OTIPEJIENTN TOYHO WUTH JIa C€ pa3rpaHuyy OT JAPYTH MOHATHUS KaTo "crocoOHOCT", "KamanureT", Wiu
"prnageene".

Brrpexw, ge cpiiecTByBa 3HaUNTENEH aHanmu3 Ha kommereHnuute (Le Deist & Winterton,
2005; De Haan G. , 2006; Barth & Fischer, 2012; Wiek, Withycombe, & Redman, 2011;
Rieckmann, 2012; AdomBent & Hoffmann, 2013), Temara 3ama3Ba cBosiTa AUCKycuOoHHOCT. Haii-
o6io ce npuema (Wiek, Withycombe, & Redman, 2011; Rieckmann, 2012), 4e koMIeTeHIIUHTE: *
ca MHAWBUAYaTHHU HATJIACH, KOUTO BKJIIOYBAT KOTHUTUBHH, a(QEeKTUBHH, BOJEBH M MOTHBALIMOHHU
€JIEMEHTH; * YJIEeCHIBAT CAMOCTOSTEIHO OPraHU3UPAHO JeHCTBUE B Pa3IMYHU CIO0KHU U 3aBUCUMHU
CHUTYaIlly; * ca MPUIOOHTH 10 BpeMe Ha JICHCTBHE, Bb3 OCHOBA HAa OTIMTA H OTPAKECHUETO.

O06o0meHaTa BU3US 32 KOMIICTCHIIMWTE €, Y€ Ca HACOYCHH KBbM YMCHHE 3a JCHHOCT
0a3mpaHa Ha 3HAHHETO U peryiupaHa oT HeHHOCTUTe. OT CBOS CTpaHa KIFOUYOBUTE KOMIIETEHIINH:
ce pa3dupaTr MHOTO(QYHKIMOHATIHO M KOHTEKCTHO B CMHCHJIa HA OOIIUTE KOMICTCHINH; CUUTA Ce,
4e ca 0T 0COOEHO pelIaBallo 3HaueHHe 3a MpuUlarane Ha oOLIeCTBEHUTE ENN; CHIECTBEHH ca 3a
ompeJesicHa HOpMaTHBHA paMKa; BaXKHH ca 3a uHAuBHAa. Kimodosute komnereHimu (Rieckmann,
2012) ca MHOTO()YHKIIMOHATHNA B KOHTEKCTa Ha 00IIaTa KOMIIETEHTHOCT, CUMTAT C€ 32 BAXKHH 3a
MTOCTUTAHETO HA OOLICCTBEHUTE IICITH.

3a KOMIIETEHTHOCTHO opHeHTHpaHoTo EO ocobeHo mnoaxonsmu: ¢ JIumakTHuecKu
MIOJIXO/AU: CaMOCTOSITEJIHO y4YEHE; yueHe Ha OCHOBATa Ha NMPOEKTH (MPOEKTH B MECTHAaTa OKOJIHA
cpela, pasriIexIally 3HaYMMHU CHUTYalllM); HachbpyaBaHE HA Y4YacTHETO, AUAJIOT M CaMOaHaJM3;
MPOMOITUSI HAa YYacCTHETO, JUAJOT W CAMOCTOSTEIHO OTPaXKCHUE, MYJTH-TIEPCICKTHBA U
MHTEPANCIMIUIMHAPHO MHCIEeHe W pabora; ¢ JIMIaKTHUeCKH MPUHIMITK: BU3US 32 OpPraHU3aLus;
OpHCHTAIMs KbM JICHCTBHE W pPa3MHUCHI, OOYyYEeHHE UYpe3 OTKpUBaHE; CHUCTEMHO OOydeHWe;
JOCTBITHOCT; OPHEHTANHUs 3a ydacTue; * JIMAaKTH4ecKd METOAW M TEXHHUKU: aHAIM3 Ha CIO0XKHU
TPAHCAMCUUIUIMHAPHNA Ka3ycH, pa3padOTBaHe Ha MPOEKTH (TPaHCAMCUUILUTMHAPDHH), aHAU3 Ha
CJIO’KHH CUCTEMH, EKOJIOTHYHO MOJETHpaHe, IPOrHO3UPaAHE U JIp.

[Mpu peanusupaHe Ha KOMIIETCHTHOCTHHUs monxoa B EO e Hamuie cerMeHTrarms TpH
(dopMHpaHeTO Ha KOMIETEHIMUTE B T. Hap. ,,YJaCTUYHM KOMIIETCHLUM ‘! 3a YCTaHOBSIBaHE Ha
KOCMOIIOJIUTHH ¥ HOBHU IEPCIEKTHBU 32 MHTETPHpaAHE Ha 3HAHUITA; 32 aHAJIHW3 W OIICHSIBAHE Ha
Pa3BUTHETO IO TMPOTHOCTHYEH HAa4yMH; 3a MNpUAOOMBaHE M U3MOJ3BaHE Ha 3HAHUATA B
MHTEPANCIMIUTMHAPEH KOHTEKCT; 32 CIIOCOOHOCT 3a IMpelleHsIBaHe Ha PUCKOBETE, OMACHOCTUTE U
HECUTYPHOCTTa; 3a IUIAHMpaHe U JEWCTBHE B C€KUI M TIpyNa, 3HAHHUA 32 aHaIM3 Ha LEJIEBU
KOH(IJIMKTH, KOTaTo ce OOMHCIS CTpaTerusi 3a NEHCTBUE, 3a ChIPUYACTHOCT B KOJCKTUBHHTE
pelleHys U MPOLECH; 32 UHAUBUIYAIHO TUIAHUPaHe U IeHCTBUE U JIp.

Juoaxmuuecku mexnonocuu 3a unmepaxmueno EO. KiodoBUTE KOMIETEHTHOCTH II0
NPUPOIHY HAYKH, KOUTO BKIIOYBAT: v/ M3IOJ3BAaHE HA 3HAHUS 3a OHocdepara, 32 06OCHOBABAHE
Ha BPB3KH M B3aUMOOTHOIICHHUS B MPHPOJATA U MPOTHO3MPAHE HA BH3MOKHH TEXHH MPIIIOKCHUS
B MpaKTHKaTa, 3a apryMCHTHpaHe Ha JCHHOCTH Ha 4YOBEKa BB3 OCHOBAa Ha HAy4YHU (HaKTy,
MM03HaBaHE Ha OCHOBHHTE XapaKTEPHCTHKH HAa HAaydYHOTO ThPCEHE W OCh3HABaHE Ha BpbH3Kara:
pa3sBUTHE HA Haykara — NPAaKTHKA — OrPAaHWYEHHS W PHCKOBE; ¥ yMEHHS 3a TOJKpENna Ha
YCTOWYMBOTO Pa3BHTHE, B3UMAHE Ha pPENICHUs; v TIOAKPENSHE HA JCHHOCTH, HACOYEHH KHM
OMa3BaHE Ha OKOJHATa Cpela; OCMHUCISHE Ha B3aUMOOTHOLICHUSTa YOBEK — cpena u
MUHHMU3MpaHe Ha JACHCTBHETO HA aHTPOIOTEHHUTE (AKTOpH, BOJCIIM JO NPOMEHH B
CBCTOSIHUETO Ha MOMYJIaliK, OHOLIEHO3H, eKOoCUCTeMH, brocdepa; v AUCKyTHpaHe Ha MpoGiemMy,
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NpOsIBSIBAaHE Ha KPUTHUYHO MHCICHE, paboTa B CKHII, IUTAHHpAaHE Ha JCHHOCTH, M3pa3sBaHE Ha
MHEHHE W (OpMyJIHMpaHe Ha peIleHHs; v pellaBaHe Ha 3aJayd W Ka3yCH, HACOYEHH KbM
¢dopmupane Ha (QYHKIMOHAJIHA I'PaMOTHOCT; ¥ M3BJIMYaHe Ha HMHOOPMALMA 3a CTPYKTypa H
¢GyHkumu Ha Guocdepara; v’ Chb3aBaHe Ha NMPE3CHTAIMK; v yMEHMS 3a OOILyBaHE, KPUTUYHO M
CB3MAATEIIHO MHCIICHE IPH B3eMaHE Ha PELICHHS; MPOSBSBAHE HA TOJCPAHTHO OTHOIICHUE U
NpHEMane Ha Pa3JIMYHU TJIEAHH TOYKU NMPH OOCHKIAHWS M JUCKYCHH; vV YMEHHS 3a H3Pa3sBaHe
4Ype3 TBOPYECTBO — U3pabOTBaHE HA MOJEIH, MAaKETH, IOCTEPH, MNPOCKTH, KOMITIOThPHH
Mpe3eHTAlU. YUUTENAT J1a BlaJiee U Mpuiara: * IeHHOCTEH MOAX0M; * HHTEPAKTUBHI METOIU Ha
o0y4eHHe; MapTHBOPCKH OTHOIICHHUS C YYCHHIUTE, KaTO Ch3/IaBa MOJIOKUTEIHH HATTIACH 32 YUCHE;
* cTpaTteruu 3a JopMHpaHe Ha ICHHOCTH.

Jlannu om excnepumenmanto uzcieosare. Karo usno yuenunure (N=183) 3a ycraHoBsiBaHE Ha
TSAXHATA CKJIOHHOCT 32 KPHUTUYHO MHCJCHE C TPOBEACHUTE TMPENBAPUTENICH TECT/aHKeTa W
TIOCJIe/IBAII] TECT/aHKEeTa, ca IOJyYCHH Ja HU PEeJICTaBeHH Ha Tab. 1.

Ta6Jmua 1. I[aHHI/I OT M3CJICABAHE Ha CKJIOHHOCT 3da KPUTUYHO MHUCJICHE Ha YUCHUOU OT 6. KIac

ITokazaren 3a [Ipensaputene Tect (%) [Ncnenpany/3akmrounreneH TecT (%)
KPUTHYHO MHCJICHE M SD M SD
Crnaimoct 3,64 0,76 3,91 0,80
(aHTAXXMpaAHOCT)

3abenesicka. 5 TOUKOBaA CKajla THII .HI/IKepT 1 = CHUJIHO HechITIacue U 5 = CHIIHO ChIJIacHe.

BT)HpeKI/I JIMIICaTa Ha 3Ha4YuMa pas3jinka B JAaHHUTC CC YCTAHOBsABA ITOBHUIIIABAHC HAa CPCOAHUTC
pe3yaratu B Kpasd Ha CKCIICPpUMCHTA. KOHCTaTI/IpaMe U CBbBIAJCHHUC HaA H3IIO0JI3BaHATa CKajla 3a
OTYHUTAHC Ha CKJIOHHOCTTA 3a KPUTHYHO MHMCJICHC Ha YYCHHUIHUTEC C O6pa30BaTeJ'IHI/ITC e Ha
CKCIICPUMEHTUPAHUTE TEMU. Ilo exonoruunure AKIICHTHU B TCMUTC

3akJiouenne

IpeacTaBeHuAT [Ou3ailH Ha W3CJICABAHETO € MHOrO JJ00pa OCHOBa 3a CIICIBAIIO
MEearorMIecKo M3CiIeABaHe, B KOETO Ja ce ChOepar MoBede eKCIePUMEHTATIHH TaHHM 3a Jia ce
YCTaHOBU Jalii YBEIMYAaBAaHETO HA CPEIHUTE PE3YIATATH € CTATUCTHYECKH 3HAYMMO WIIH €
CIIy4aifHoO.

Pesynrature 1me moMorHar ga ce JOKake e(EeKTHBHOCTTa Ha M3MOJ3BaHATa METOIMKA 3a
(hopMHUpaHe Ha KPUTHIHO MUCJICHE Y YICHUIIUTE.
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MHUMUKPUPAILLIOTO IITMCMEHO CJI0OBO
(IOITIEA KbM MAUCHUEBATA UCTOPHSA)!

3npaBko /leuen
Iy ,Ilaucuii Xuiengapcku*

THE MIMICRY OF THE WRITTEN WORD
(AREVEW AT THE SLAVOBULGARIAN HISTORY
OF PAISSII HILENDARSKI)

Zdravko Dechev
Plovdiv University ,,Paisii Hilendarski*

Abstract :This article offers observations on the communicative side of Paisie's history. Paisii's
text combines his oral-written reception in a special way and leads to the idea of the mimicry
word. Through the mimicry Paisie's words are both indisputable, a sign of the Bulgarian and an
expression of God's all-power voice, which creates worlds. Therefore, Paisie's text is not
communicatively disciplined, but consistent with the perceptual versatility.

Key words: Bulgarian National Revival, Paisii Hilendarski, Slavonic-Bulgarian History, mimicry,
handwritten book.

AHaNUTHYHATE TIPOYNTH Ha [lancueBOTO CIIOBO yOOCTOBEpSIBAT, Ue 3asBEHATa 4pe3 Hero
Hanes 3a MmuHanoto (Peleva, 1999: 7) He caMO HU BIHCBA B ,,CJIOBECHOCTTa Ha XPUCTHSIHCKUTE
6ankancku Haponu npe3 XVII u XIXB.“ (Aretov; Chernokozhev, 2006: 101), Ho u pegonpeaens
W3JIM3aHETO HHU OT ,,aHOHMMHOCTTa Ha HaceleHue, oOMTaBamlo mpexpenure Ha EBpomneiicka
Typuus™ (Aretov; Chernokozhev, 2006: 101). OcBer u3MepeHnsTa Ha OBITapCKaTa CAMOIUIHOCT
B IIOJMTHYECKH, KyITypeH M PEIMIHO3€H acHeKT, ,,JIcTopus ciaBsHOOBIrapcka® IMpOBOKUpa U
eIMH JAPYT CIOXKET, CBBbP3aH C KOMYHHKATHBHaTa M pa3HOCTPAHHOCT. Bb3BecTsABaHETO Ha
BB3POXKICHCKUS HMCTOPHOIHCEI: ,,...a3 BH Hamucax...“ (Paisii, 1972: 41) 3amaBa He camo
yOeXXIeHHeTo, Ye MMEHHO aBTOPUTETHT Ha JHWYHHUS IOUYEpPK IIe Ce NMPEBBPHE B OCHOBAHHE 3a
oTroBopHoCT mpen xymure. He mpocro ,,rekcrsT [lamcuit™, a IM4HOCTTa HAa aTOHCKHS MOHax
TpsAOBa Ja ¢ M3TOYHUK Ha OE3MPEKOCIOBHO 3HaHHE 3a Obirapckoro. OTTyK HaceTHE U BCEKH,
KolTOo moTpebsBa [lamcueBuTe cioBa, MMa JUIBKHOCTTA 1a TM Ha3W KAaTO PEIMKBA U Ja TH
U3BECTSABA KaTo OTKpoBeHWe. Ta Hamu ,,bor roBopu upe3 BUCIIHM MOCPETHUIN ¥ TOBOPBT HE MOXKE

! Pazpabotkara € 4acT oT u3cieqBane 110 npoekT ,,OT ycra Ha yxo“... 10 Internet. [Ipoext Ne ®II-
17 ®JID-004 /16.05.2017 ¢ prroBoauTen o1l A-p Muma Kpberesa.

[IpoektsT ce ¢uHaHcupa ot [lodenenue Hayuna u npunodxcua Oevinocm tmpu IInOBIUBCKUS
yHuBepcuter , Jlancuit Xunennapeku®.
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na Owvpe ,,npocto HammcaH (Mutafov, 2002: 33)! Ho He B cmmuchia Ha oHoBa llamcueBo
mpocTopedne, 3apaay o0IyBaHETO C HEOIIOMHEHNTE M HEIIOCBETEHHUTE, a TIOPAAN YCEIIaHeTo, e
CJIOBOTO 3a OBJITapcKOTO MPOCTO € APYT e€3HK. E3MK, M3MOBsIan HeCakpalHUTE 3eMHH JAeja ChC
cakpaiiHaTa YMHCHI Ja (TIpe)TBOPST cBeTa Ha ObirapckoTo. [lopaan ToBa M CIOBOTO Ha ITbpBATa
UCKpa B HCTOpUYECKaTa HHU CBSCT € OoOpeMeHEeHO Oa Obae MOKYMEHTHpAIlo, aja C JIMYEH,
€MOIIMOHAITHO TIOAIUIBTEH N0YepK H... 2nac. ETHOBpEMEHHOCT, KOSTO OTKpHBame B [lamcueBoTo
HaMepeHue PeJoM 10 Bb3MOXKHUTE YUTATEIM Ha KHWKHULATA CH Ja TIOCTaBU U HEMaloOpOWHUTE —
C orje] Ha I'PaMOTHOCTTa B OHE3M OE3NPOCBETHM BpeMeHa — ciymarend. ,,OT MO3UIuATa Ha
TICUXOJIOTHATA HA 8b3NPUAMUAMA CIYIIAHETO € He caMO Hal-CTapusT B €BOJNIOLUATA Ha YOBEKa
CEH30peH KaHal, a W Hali-e()eKTHBHHAT 3a olesIBaHeTo. YoBeK Hai-Hampes 3armoyBa jaa dyBa.
Ome B yrpobara ciymia puThMa Ha MaldmHOTO chbpre... (Cvetkova, 2012: 211). Wasa u
MOMEHTBT, B KOHTO H3CIYIIAHOTO CJIOBO CTaBa CHIMUHCKUAT medium B OONIyBaHETO, 3amlOTO
U3UCKBA MIPUCHCTBUE, OYaKBa OTIOBOP M OTTOBOPHOCT CleJ]l NMPHU3MBHUTE Ha ropopemus. Jamu c
OTJIe]l Ha Pa3HOCTPAHHUTE BH3MPHEMATENICKH BB3MOXKHOCTH B [TancueBOTO BpeMe HM3CITyIIBAHETO
Ha CJIOBOTO He € OMJI0 OCHOBAaHHUE U 3a IOCTUraHe Ha JoBepre? OcoOeHo cpell Bh3npuemMarey, 3a
KOHTO ,,BaK€H € TIJAChT, Thil KaTo MOBEPHETO HAW-ICHO MpPOIHMYaBa B JKHBOTO OOIIyBaHE
(Licheva, 20: 26). OT nmpyra cTpaHa, KaTo MNPEIBHUAAMO OOSCHEHHE 3a H3CIYNIBAHETO Ha
ITancueBoTo CIOBO OMXME HAOMHHIM M 3a CBETOTBOPYECKOTO OOXME BCECHIIE Ha TIylaca.
AHAJOTHYHO Ha HETro ,HAIIMCAHOTO OT MCTOPHKA CHHXPOHHM3HMpA HIesTa 3a BB3PAKITAHETO C
OubnelickuTe Hayama, 3aII0TO, ako bor e chTBOpWI CcBeTa C M3pHUaHE Ha cioBa, To [lamcwii e
criaobun Obarapure ¢ rimaca cu“ (Aretov; Chernokozhev, 2006: 112). 3aToBa B mpu3uBa ,,4yit
HaNKMCaHOTO™ TMPO3Upa W TNPUHIUIBT HA TBOPEHUETO, WIM IO-TOYHO Ha TMPETBOPSBAHETO Ha
owsrapckoro. To TpsOBa 1a ce mocTHra MHOTOKPAaTHO, HE3aBUCHMO JaIi OT YCTa Ha ycTa, WM OT
pbKa Ha pbKa U ,,[I0MAaj]a B MOETUKATa Ha (OJIKIOpHATA BAPUATHBHOCT M BCEKH, 3aell Ce C HETO,
HaJjlara CBOMTE M3HCKBaHMA BBpXy TekcTa™ (Dragova, 2002: 16). Ho HeeqHakBO, a B TO3H CMHCHIT
U SICHO, aKThT HA IIOBTOPEHHE W HAarjacara 3a IIPENOBTapsHE UYpe3 OriacsBaHE MoOrar Ja
IIPEeBbPHAT IIOBECTBOBAHHUETO B KOMYHMKATHUBHO JAWCHMIUIMHUPAHO M BBB BEIHBXK 3aBUHAru
JaneHo: ,,.B eqHa cucteMa OT OCTOSTHHU NMOBTOPEHHS HE MOTAT Ja HE Ce MOJy4YaBaT BapuaHTH. A
BCEKM BapHaHT I10 NPHWHIWI YHHIIOXKaBa WIM MPENOKPHBA TPEIUIIHUS, YHATO EIUHCTBCHHU
MaTepuaTHH HOCHTEIH ca IJIachT Ha MHTEpIpeTaTopa M OT3BYKBT cpef caymarenute” (Djotien,
2004: 77). IlamcmeBoTo OuYaKBaHE BEPOSATHO HE € OMIO OCOOEHO PEBHMBO KBM HEMPEMEHHO
TOYHOTO BB3MPOM3BEKIaHE HA Pa3Ka3aHOTO. 3a HETo ,,BU3MATA 32 MUHAJIOTO ¢ (OMia) mo-BakHa OT
caMoTO MHUHANO. I Ta3m BH3HA CIOKETHpa BCEKH pa3Ka3 3a MHHAJIOTO, IPOM3BEKAA UCTOPHU. ..
Hmaino e BpemMeHa, B KOUTO Ha MCTOpHSTA Ce € IJIefalo MoBeye KaTro Ha (pakT, OTKOJIKOTO KaTo
paskaz“ (Ivanov, 2002: 38). Ho emBa ym TOBa OM OWJIO HABJIHO BalMAHO 3a ,Mcropus
cnaBsHOOBArapcka““! Bee mak TS € 4acT OT ChIIECTBYBAaHETO HA OHE3M TPATUIIMOHHU OOINECTBA,
KOUTO ,,M3KUBSBAT BCSKO IMO3HAHUE, HE CaMO HCTOPUYECKOTO, Upe3 TPaAULUH, PHUTYaTHO
TpenpenaBaHu M MOBTapsHU. ETo 3amo BB3mpuemanero Ha [lamcmeBoTo CIIOBO HEe MOXeE na ce
OTpaHUYd HUTO CaMo C ,JIOBBPXHOCTHO IMOBTapsiHE HA TEKCTa, HUTO C IOCPEAHUYECTBO Ha
npaookuTe My cTpyktypu™ (Djotien, 2004: 75-76). ,,HamsycTsBania“ namer, KOSITO 3abpiKa Jlyma
Mo IyMa... MOXKEe Jia CBILIECTBYBa CaMoO B 0OIIECTBA, KbETO O0YUEHHETO 3aBHCH OT IPAaMOTHOCTTA
¥ CHBMECTHOTO TNpHJiaraHe Ha deTeHe u mnucane...” (Djotien, 2004: 75-76), a cnpsiMo CIIOBOTO Ha
[Taucuii ToraBa ToBa € BCe He3aBBPIIBALI Ipolec. ,,McTopus cnaBsHOOBITapcKa™ ce oka3Ba Bce
TPE/ICTOSI] B CBOSTa KOMYHHKATHBHAa aBTOHOMHOCT TEKCT. 3a Ja HaBjle3e B TOTABAITHHUTE
TpaJiMLIMU Ha NaMeTTa, TpsiOBa aa Oblie JouyTa. AKO camara Ts UCKa Jia CE MPEBBbPHE B TPATULIHS —
€ Hy)XHO na ObJe dYeTeHa W IpenncBaHa. Taka He rmopaaw/ BBIPEKH KOMYHHKAaTHBHHTE CH
pasnuuus, a OmaromapeHHe Ha ChBMECTSBAHETO MM IIE€ CTaHE ,,M3TOYHUK Ha Oe3MPEKOCIOBHO
3HaHME... HEeI0 KaTo CKPIKaIH, KOUTO MMAT CaMO €IUH ITbT — Ha CaKpaJM3UpaHe W ClIeBaHE
(Ivanov, 2002: 38). Ho mgopu u ¢ €IHOCTpaHYHMBOTO MHUCIEHEe 3a [lancueBoTO CIOBO caMO KaTo
MMICMEHO TPHUTEKaHWe, He YJIECHABaME BB3NPHEMATENICKUs CH B30p, a INpHiIarame IOCTOSHHO
MIOBTapsHE M YIPaXKHSABaHE Ha MpoyeTeHOTO. CHIIMHCKOTO MOBECTBOBAaHME 33 MHHAIOTO HH —
gacTTa ,,Mcropudecko crOpaHme 3a OBITAPCKUS HAPOA™ — € He caMO TpPYJeH, HO W IO TosiMa
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CTENICH HEBB3MOXKCH 33 OBIAAABAaHE OT M[aMmerTa TeKCT. IIoMHEHeTo, a oTTaM H
BB3MPOU3BEKAAHETO My, TpIOBa Ja Ce€ CIPaBH IBPBO C PECHEKTHUPAINS B CIOKCTHUTE CH
BBPBOJMIM W KPHUBOJIHMIM 00pa3 Ha OBArapcKOTO MHHANO. I[IpUTHUCKAIIMAT —MaMeTTa
MHPOPMAIMOHEH TOTOK HU BPBXJIHTA C ,AMeHyBaHe xaoc™ (Peleva, 1999: 21); ¢ wmiro30pHO
OBIIAJITHO MCTOPUYECKO BpEeMe, KOETO HEBHHATM pa3yhTa Ha TOYHU (DHKCAIMH, a HA YCIOBHH
OpHMEHTHpA OT THIIA HA HAKO2d, Npeodu, ceed, No 8peme Hd... N TIpodre (KOUTO MaMeTTa JIECHO MOXKe
Ja pa3MeCTH WM Ja CH CICCTH); BBBIMYAa HH B IMOBTOPEHHS AaKICHTH, 32 Ja c€ BpbIIaMe
HETIPEeKbCHATO KBM HEII0 Beue CIOMeHaTo. M He Ha IOCIeTHO MSACTO — HEXOMOTEHHOCTTa Ha
TEKCTa € CIICJICTBHE U OT TOBA, Ye HAMOZ00sBa HAOOP OT €JHOBPEMEHHO NMPOTHYAIIN HUCTOPHU:
JIMYHA ¥ HJUIMYHA. ,,JICTHHCKUAT pa3Kkas, ,,AICTOpHOrpadckoTo™ KaTo 4e JH HAMa TI1ac; OHEeMSUIO,
TO HE yCIsBa Ja W3IbYM 3HAYCHUS, MOTHUCHATO OT 3HAYMMOCTHTE Ha OOTpakAalluTe TIo
IpeABapUTeNHN U 3axmountenHu aymu’ (Peleva, 1999: 7). Ilopamm ToBa ,He € ciydaifHo, ue
MacCOBHSAT CpEJllcH CIIOMeH 3a [lancueBara KHHUTra 3Hae JOHSKBAE MPEATOBOPHUTE U ITOCIIECIOBA, HE
u ,,chiquHCKaTa” ucropus... (Peleva, 1999: 7). HemanoBaxkxHo MU ce CTpyBa U TOBa, 4e MOJOOHO
pa3ka3BaHe HE LM Ja OOCIYXXHM HHUTO CIyXOBOTO, HUTO BHU3YaIHOTO BB3IPHUATHE, a MO-CKOPO
HECH3HATETHO/ HMHTYHTHBHO TH CBBMECTSBA. IlaMCHEBHAT WCTOPHYECKH HApaTHB Ce
caMoIpesicTaBs, KaTo ¢THOBPEMEHHO BB3BECTsBA: CIyIIaiiTe, ,,... deTeTe W 3Haiirte...“ (Paisii,
1972: 41), ,,npenucpaiite Tas ucropuiina ... (Paisii, 1972: 42). 3aroBa HacTOSAIINUTE HAOIIOICHUS
n30ATBaT KpalHOTO IU(epeHIrpaHe Ha BB3IPHEMAaTeNICKaTa CHUTYalls C OTJIeJ Ha YETCHETO U
cirymraHeTo Ha [TancueBoTo cI0BO, 3aII0TO TO HE IPOCTO MpEANoNara yCTHO — MIMCMEHA PeIerus,
a Ch3/aBa yCEIIaHETO 3a MUMHUKPHUsZ. MUMUKpUpPaHe B CMUCHJIA Ha OUOJIOTUYHMS IIPOIEC, NPH
KOMTO HE3aLIUTEHOTO ce MPHJICIIA A0 3alUTCHUS MOJEIN, IIPH TOBAa 10 CTEIECH, 10 KOATO Oene3unTte
Ha eIUHUS U Ha JpYTHUs BHJ ce yenHakBsBaT. Taka cioBoto [lamcmeBo Moe 1a € caMo CJIOBO 3a
CITyIIIaHe, 32 YeTeHE, HO U 3a JIBETE 3aeJHO0. MUMHKpPHATA CE MPOSBSBA UMCHHO B OHE3H MPU3HALH,
KOHTO ca Jo0pe 3abeneXuMH M OTKPOMMH Ha BBHIIEH BuA. ETO 3amo MHOTIeasT KbM
KOMYHHKATHBHOTO peanu3upaHe Ha IlamcueBata HCTOpWsl € IIpearojiaraeMa CThIKa KbM
pa3mo3HaBaHe Ha MHMHKPHPAIIOTO M ClIOBO. Moke Ta TBBPIAMM, 4e HamucaHoto oT Ilancwmii e
MPUHYICHO J]a ChXPaHH BBH3MOXKHATA CH YCTHA MpOSBA, OCHUICCTBMMA B HAIIMYUETO HA peajHa
cpema W peajHa YOBEIIKAa OOITHOCT, 3aIlOTO ,,... CHJIATAa HA HAIINTE CBETOTJICTHM Hadaja € B
YCTHOTO CJIOBO, MPAIJIO €HH MUCIOBEH KOCMOC, IPY0O0 MIPEKbCHAT, HO OCTAHAJ JKHJIAB U PaXKIall]
B KbCHAaTa HU KyITypa, a ,,¢ Hal-roJsIMa CHJIa IIe KaKeM TOBa 3a HAYaJlOTO HA Ta3d KyITypa
Hcmopusa crasenoboneapckas (Janev, 2001: 7). 3akirodeHusi, KOUTO HU KapaT Ja MUCIHM, Y€
JHEIHOTO npuemaHe Ha IlancmeBoTo cioBo (Haii-Beue KaTo rpaMuHa HATMYHOCT) € ONTHYECKa
n3Mama 3a Bw3mpuemarenute My. Ho BepOamHUAT ycTpeM ,Ja ce Hapedemn Obiarapun* (Paisii,
1972: 42) e emHOBpPEMECHEH C aKTa Ha MHCMEHO MOHyMEHTAIM3UpaHE Ha OBIATapcKoTo.
Wznucanoro or [lamcmeBaTa phKa HE NMPOCTO TABTOIOTH3HMPa HM3pHUYaHETO, HO W (aBOpm3mpa
CJIOBOTO KAaTo HEOCIOPUM, HaJWYeH 3HAaK 3a ObIArapckoTo. Taka HAMMCAHOTO, Hpenu na ObIae
OCHOBAHME 3a ITaMET, € U CBHACTENICTBO. CBUICTEICTBO 3a ,,JIIOTOTO BpeMe*, KoraTo ca ,,3ariHHaIII
OHUS I[APCKM HCTOPHU U KOHIHMKU 33 OBJIrapCKHUTE MAaTPHAPCH W apXHUEPeH M HA MHOTO CBETLH
XHUTHATA U cayxonTe” (Paisii, 1972: 46). Hy)xaute Hi ToraBa MHCMEHH Oeje3n 3a OBIrapcKoTo ca
HCHAIIMYHH ¥ TIOPaJH JIMICATa Ha FPHKa KbM IHCAHETO: ,,B OHOBA BpeMe — yBepsiBa Ilaucuii BbB
BTOPOTO CH TIPEIVCIOBHE — HE € MMalo CIaBSHCKHA INEYAaTHHITH, a XOpara OT HeOpeXHOCT He
npenucsanu’ (Paisii, 1972: 46). 3aToBa cloBecHaTa HM UAEHTHYHOCT IIPEMHUHABA U3IIBPBOM IIpe3
MBKaTa 10 ,J3ardHAIUTE CTapd KHUTH, HO CBHIIMHCKM 3all04Ba OT OTKPOBEHHETO 3a
HECHANKCBaHETO M. B To3u koHTekcer [lancueBara ucTopus ,,e camara CTpora ONpeAeiIeHOCT Ha
HelllaTa, TS € CUTYPHO BIIaieeHe Ha CHOUTHATA Ype3 MPaBIUBOTO W TOYHO JJIETO HAa HAITMCAHUETO

2 Mumukpus (OT aHria. mimicry) 6uon. IlpucmocoOieHue 3a camo3alluTa IPH JKMBOTHU H
pacTeHus, 4pe3 KOeTo HamomoOsBaT Mo HBAT U (GopMa OOKpPHKaBaIIUTE TM MPESIMETH, )KUBOTHU
nin pactenus. (Bx. Peunux na uyscoume oymu 6 owaeapcxus esux. Codus, Uznarencrso ,,Hayka
u u3kyctBo®, 1978, c. 468.)
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(Stefanov, 2000: 64). Beopeku chbMHEHHsTa Oanu Mo BpemeTro Ha [laucuit ,,... Obarapure cu
TIPUIIOMHAT 3a0paBEHOTO CBOE CJABHO MMHAJO, WM ITIPOCTO 3aro4yBaT Aa ro yd4ar...”, a u
,,JJOKOJIKO € aKThBHa B HajmuuyHocTTa cu — mpe3 XVIII B. — mamer 3a muHanoro...“ (Aretov;
Chernokozhev, 2006: 103) — 3naem, de [laucueBuTe mymMu cHabsBaT eTHHYECKaTa HU TAMET C
MUCMEHOCT, ¢ Iprkara Jla coupame, HamMcBaMe, U MpenucBaMe Obarapckoro. 3a 1a Oblie TO Bce
M0—pPa3II03HABAEMO U HAJMYHO. 32 J1a ce 3aBBPHE KBbM CBOSATA IpaOnEeHTPUIHA OPHEHTHPAHOCT 1
npeojioyiee U3ryoeHoTo U 3abpaBeHoTo. M He Ha MOCIEOHO MSCTO — Ja IOCTUTa JIUICBAIIOTO U
BBOOPA3EHOTO M CJIEA THHUTE Ha PoOCTBOTO. Ana B mpenenute Ha [lamcmeBoTo Bpeme — ,Jia ce
Hapeuel! OBJIrapuH™ — € HaMepeHue, Ipu KOeTo ,,CJI0BOTO HE € MPOCT CHHOHUM Ha €3MK™, 3aIl10TO
,»Ha TpaHHUIlaTa MEXIy €3HMKa M CIOBOTO... CTOM 3aledaTaHa MMEHHO Ta3W cjela, KOsTO My JaBa
Jpyra ChbUIHOCT U ApYT CTAaTyT, HE CTaTyTa Ha €3UK (CHCTeMa OT 3Halli), a CTaTyTa Ha CJIIOBOTO
(Mmpexxa ot cmucnu)“ (Janev, 2001: 7). [lamcmeBOoTO CIIOBO TpOIpaBs MBTS OT OCH3HATATa
UAEHTUYHOCT Ype3 Hapuuanemo OO YTBBPKAABAHETO I IOCPEACTBOM IOCIECABAIUTE UIPUUAHUA.
IIpT, MO KONTO BB3MpHEMATEICKUTE HATTACH CIIPSIMO TEKCTA ca MOJABJIACTHH Ha MUMHKPHATA MY:
Ty WI€ 4yBaT ceOeHapuuarHemo — Ova2apuH, IPEPACTBAILO B UCTOPUYECKO cebeuspuyaue, Ty e
MOTHBAT B MBIYAHHETO HAa YCAMOTEHOTO YeTeHe — MpenpoduTaHe 3a Hero. IIpe3 pazbupanero 3a
MHUMHKDPHUpPALIO CJIOBO MOCTHTAME M MNPEJACTaBaTa 3a cBoeoOpasHa Menuasaumus® Ha Ilancuenus
TEKCT, MIPU KOSITO TOH € eTHOBPEMEHHO aKyCTHYHA cpelia, HO U PHKOMUCHO (pruKcupaH, 0€3MbIIBEH.
IpenmnmTany ce perenTHBHI TPACKTOPHH, IIPU KOHUTO ,,CJIOBOTO ONPEIENICHO MTa3u BUHATH cleaaTa
Ha CBETOHAriacara, Kosto ro npoussexaa™ (Janev, 2001: 7). A ITlaucueBata Harjaca € sICHO
3asBEHa — HCTOPHATA 3a CIAaBTHOOBITAPCKOTO TPsIOBa Ja ce MHOXKHU U 3Hae, 1a Obae CBAT, KOHTO
HE OCTaBa B IUIEH Ha COOCTBEHATa CH HAIMCAHOCT, [1a Makap Ts Ja € rapaHT 3a ChbTBOPSBAHETO U
opnaggBaHero My. C orieq Ha ToBa TyK € MOMEHTBT Ja IIPEHOBTOPHM BCEH3BECTHOTO:
[TaucueBusAT TEKCT HacTOW4YMBO (hopMmHpa MyONMUHUS cHU 00pa3 KaTo pPBKOMHUCAH, KaTO TEKCT
TIOZIBTIACTEH Ha JIMYHUSA KECT npedali HAmambvK BEB BPEMETO W NMIPOCTPAHCTBOTO, ,,BBIIPEKH Ue T1I0
BpEME Ha aTOHCKHS MOHAaX B PEJMIla €BPOINECHUCKH TpajioBe paboTIT HeMalbK Opoil Tunorpaduu u
Ye CaMMAT Toif EHHTMATHYHO TOBOPH 3a ,,KHUTH HA IaMIia“ 1o BpemeTo Ha Moan Illumvan u 3a
Me4YaTHW KHUTH Ha ,Mockamute“...“ (Stefanov, 2000: 64). PvkonucBanero Ha ,Jcropus
claBsiHOOBITapcKa™ mpoabipkasa u cien 1844 r., xorato Xpucraku IlaBinosmy B Byanm trmocsa
»LlapcrBenuk unu Uctopus bonrapcekas. U cnen ToBa ca JOKYMEHTHUPaHU PHKOIMCHU BapUaHTH,
HAKOM OT KOHTO IO OTHEYAaTaHOTO WH3AaHWe. [IposiBa, KOATO NpeBphINa PBKOMHCAHHETO B
KOHCTHTyHpan| (akTop TPH BB3MPUEMATEICKUTE Hariack Ha I[laucHeBOTO HCTOPHYECKO
noBectBoBaHMe. OT efHa CTpaHa, ,,JaMeTTa” Ha pbhKaTa OOCIy>XBa MO CBOI HAYMH MHOXKCHETO Ha
TEKCTA, 3aII0TO ,,...CaMaTa MAaTEPUATHOCT Ha ,,FPaUIHOTO", PHKOIMCHO WU [1EYaTHO, TI03BOJISABA
Ha eTHO MPOM3BE/ICHNE J]a M34aKa — IIeJIH BEKOBE, aK0O € HYXHO, TIPEH Jla OKaXe BB3ICHCTBHE U
na Hamepu uutarend... (Djotien, 2004: 78). B ToBa oTHomeHue obave [lancueBoTO CIIOBO HE
npezrmonara otinarane u n3uaksae. Hanporus! TlancueBara KHWKUIA, B AHAIOTHS C BCSAKA YCTHA
TBOpOa, ,,aK0 HE € ,,JIoTydyeHa” BeIHara, ako He € BB3IPHUETa ¢ HAOCTPEH CIyX U CllaceHa OT
MBIYaHUETO... € oOpeueHa Ha 3abpaBa M OBpP30 H3UE3BaHE, CAKAIl HUKOra He € Omma
npomsHacsHa“ (Djotien, 2004: 78). ChopsMo Ta3W NpeurpaHa NPHUNPSHOCT MHO3MHA OHXa
BB3MPHUENN PHKONMCHOTO NpeaBaHe Ha €[HAa KHUra He CaMo 3a TPYIOEMBK, HO U 32 MBUHUTEITHO
0aBeH mporec. 3a CPEAHOBEKOBHUS KHIDKOBHHK 00ade 3HAYMMOCTTA HAa PHKOTBOPHHUTE OYKBH HE
ce M3MepBa C YCHIIHETO, a C BApara B TAXHATa CHJIA, 3alI0TO BCEKH 3BYK € Oms O0kue OuxaHue,
BCsika OykBa OOXHM IyX, a BCEKHM TEKCT — CXBaTKa ¢ MpPa3sHOTaTa, ¢ HUMOTO. OOM4aifHOTO aHEC

3 Tlo-noapo6Hno Brx: LiBeTkoBa, Munena. Knuurara xato Meaus. Codus: Enthusiast, 2012, ¢. 390 —
399. TIpunomusime, ue IlaucueBara ,,Mcropus...“ e 0OBbp3aHa ¢ mpeacraBara 3a ,,Meaus ot H.
Jparosa. Bx. http://duma.bg/node/32665 Wneara wa [parosa e passura ot Kamuna JIykoBa B
LHYcropusi crnaBsHOOBArapeka® Ha Ilamcmit Xunenaapckun — Meauidiau edektu // ITnoBauBcku
yauBepcutet ,[lancnit Xunengapcku — Hayunu tpynose, Tom 50, Ku. 1, C6. A, 2012 —
duonorus.
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PBKOIUCBaHE TOTaBa € OMJIO M CBELICHOJeHcTBUE. AKO ce BBbpPHEM OlIe Ha3ajJ BbB BPEMETO B
npumnucka keM buronckus tpuox ot 12 Bek uereM: ,,A3, rpemHusT I'eopry, ... TyK IOUIIEX, TYK
SAAAX, ... MOMEHyBalTe Me, Opats Mou...!". B M3MepeHusita Ha TOBa NMAaMETHO OWUTyBaHE HMMa
€IHOBPEMEHHO TIPOCTOTA | cBATOCT. HammcanoTo ce okas3Ba pexoM mo xistoa. Tasu mpupaBHEHOCT
IIpeBpbLIa TIEHHOTO U HETJIEHHOTO B PaBHO3HA4YHU U paBHOLEeHHU. [lopanu ToBa HEOOsSCHUMO 32
CHBPEMEHHOCTTA HAllpUMEp € U yIOpPCTBOTO Ha oH3H Ba3oB repoii ot mosecrra ,,Yn4oBLIN*, KOWUTO
OnaroroBee mpeJ M3MHMCBAHETO HA HOTaTa B CTApUTE HALIM MHCAHUS U THEBHO OTIpaBs aHATEMa,
cpenry OCMENWIus ce Ja MOCerHe Ha OyKBaTa, 3alloTo — YOelIeH e TreposiT — HoTara, TS HH €
Bsapara! Bspa, BbIUIbTEHA ¢ PBKOTBOPEH XKECT, YHUATO Cliela BpEMETo Moxe U Ja 3anndyu. Ho Bce
IIaK 3HaeM, 4e ¢ HAIMYHA, 9e CHIIECTBYBA, 3aIll0TO € MOBTOpHMa. Bspa, KoATO HH HAIIOMHS, Ue 3a
na OpaHHM ceoemo, TpIOBa HENPEKHCHATO Ja TO Ch3WAaBaMe. bUio e BpeMe, KOrato Bspara €
CIIaceHue, a He PUTYaTHOCT, TyMHTEe OWIIM Iylaca Ha IMPOBHIEHHETO, a He €KETHEBHOCT M BCSAKA
KHUra Ouia LeHHa, 3al0To, Makap OBTOPUMA, € U €JUHCTBEHA Upe3 IpepeaBaHETO OT pbKara
yenoBedecka OykBa 1o OykBa. IMEHHO PBKOMMCBAHETO Pa3KpHBa MPENHCBAYHTE HE CaMO KaTo
Hkomuctu“ (Krusteva, 2014) unu cpaBTOpH, HO M Kato BspBawmu. U ¢ tasu Bsipa B IlaucueBoro
CJIOBO ,,... KHUTaTa pacTe OTBBA COOCTBEHUTE CH TPAHUIM,... CTaBa BCE MOBeUe OUTHE M BCE MO-
Mayko ,.kHmxkHA“...” (Georgiev, 1990: 82). OTBBA peNUTHO3HUTE CH OCHOBAHMS Ta3W Bspa IIe
MoJTbpKa HaueBallaTa HU MaMeT ¢ ,HecBbpIiBamm ce akryammsanun (Dragova, 2002: 19).
3aroBa ,,HeOUaKBaHHWAT (PEHOMEH Jia Ce MpenucBa eiaHa KHura ot 1765 no 1882 1. ... na
00siICHSIBAME C MOHAILIECKUTE HAaBUIM HE € OCOOCHO MOAXOISIIO0, 3aI[0OTO B IpernucBavecKara
Tpaaunus Ha To3u Tekct ce BrucraT II. P. Cnaseiiko, Haiinen I'epo, Bacun Ampunos, I'. C.
PakoBckH U Ip. UMEHA, CBBP3aHHU IO-CKOPO C MOAEPHUTE THPCEHHs Ha TOTABAIIHOTO KYJITYPHO
cp3Hanme” (Dragova, 2002: 16). PwskonmcBaHeTo Moke M jAa (UKCHpa, Ja Masw, jJa oTiiara
M3pHYaHETO, TOYHO WIIM HETOYHO Ja BH3MPOU3BEk/Ia, HO HE OrpaHHYaBa MaMeTTa B CTpeMexa 1 J1a
Biazee. Moske 1a TBBPINM, 4e 3a [larcneBoTo OE3KHIDKHO BpeMe ,,[TCMEHOCTTa TPsIOBa 1a Oble
IoBeYe BUAMMA, OTKOJIKOTO 4YeTHWBHA, TpsAOBa Ja € Mpel TMOorJiea Ha BCHYKH, OeJer Ha
Hy)XXJaelaTa ce OT Hesl IMyONWYHOCT, 0e3 HHUKOTra Jia MMa 3a [eJl a 3aMEHHM YCTHOTO CIIOBO...“
(Djotien, 2004: 64). EdexTsT Ha MUMHMKPHPAIIOTO CIOBO HHU MO3BOJISABA Ja MOTJIEAHEM Ha
,/cTopus crnaBsHOOBNTapcKa® He KaTo Ha TOTOBO CHKPOBHIIE, a KaTO Ha IEHHOCT, KOSTO CTaBa
TOJIKOBA MO-IIEHHA, KOJIKOTO MoBeue Oble roBenupHO oOpaboreHo™ (Janev, 2001: 11). Ts He e
Ch3lIa/ieHa, 3a 1a ObJIe WM HelPEeMEeHHO caMo YeTeHa, WIN U CIIyIIaHa, a 1a ObIe Mpean BCHIKO
MOBTapsiHa, He3aBHUCUMO Kak. CaMO Taka MHUHAJIOTO HH 1ie ObAe OBIAIsIHO, IIe OBIE ,,KHUBO,
3aII0TO € TMPBCHATO B MHOXeCTBO cuaerenectBa™ (Djotien, 2004: 69). Tasn (He)moBTOpHMOCT
obe3cuiiBa He caMO (DUIIOJIOTHUECKOTO MOKOPCTBO, HO U MOKopsiBaHe Ha IlancueBoTo pazkas3BaHe
nHec. [IpeBpbina ro B M3BbHBPEMEBO, JOPU ¥ B KOMYHHKATUBHATA CH KOHBEHITHOHATHOCT.
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KOJMYECTBEHO ITPEJICTABAHE HA TPOBJIEMA ,,BE3IIJIOAUE”
B BBJITAPUS — BB3MOKHOCTHU U ITPEJAN3BUKATEJICTBA
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QUALITATIVE PRESENTATION OF THE PROBLEM “INFERTILITY ”
IN BULGARIA: OPTIONS AND CHALLENGES
Atanaska Iliyanova Madzharova
Department of Sociology and Human Sciences, Faculty of Philosophy and
History, Plovdiv University ,,Paisii Hilendarski”

Abstract:

The topic of the demographic situation in Bulgaria has been a reason for reflections and debates
for decades. The aging population, seeking better opportunities for living and realizing bulgarians,
low birth rates are a background for another important problem - the reproductive difficulties.
There are no accurate statistics in Bulgaria that provide data on the number of people who have
difficulty in realizing their desire to become parents. Quantification is the main challenge to
describe the problem.

Key words: birth, child, demography, population, family

TpeBoxxHOTO roBOpeHe 3a AeMorpadcka kpu3a B bbiarapus He € HOBO sSBJIEHHE. 3a TaKHBa
omacenus mume U npod. a-p. Credan Koncynor B crarmsra cu ,Haif-romsimara omacHocT 3a
OBJITapcKus HapoJ — HETOBOTO CTOISIBaHE

HHanocieowvk 6ce nogeue ce nuuie y HAC 8bPXY eOUH MPEBONCEH (PaKm: HAMALEHAMA
pasicoaemocm y nac. Toszu 6bnpoc e om HAU-20NAMA GANCHOC U MPsAO8A CHOKOUHO U
gcecmpanno 0a 0voe pasenedan, a He CaMO OM U36ECMHO CMAHO8UUle, KAKMO Npaesm
nsxou” (Konsulov, 1938)

Kakto m3riexnma, omaceHuwsTa 3a ToBa Ja OBJIEM IIOCIEIHUTE XKUBECIIM Ha TEPUTOpHATA Ha
Boarapus ca mpoBOKMpadM KbM Pa3MHUCIM MHTENEKTYaJld MHOTO Npend BBIPOCHT Aa nobue
cbBpeMeHHHUTe Mamaou. OcBeH, de ce € OEe3MMOKOsIT 32 CTOISIBAHETO Ha HAIMATA HU, B CTATUATA CH
npod. KOHCYJIOB € H3JIOXKHI CBOM INPEIUIOKCHUS 32 TOBa KAKBH MEpPKHM Ha JIBPIKaBHO
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(IOMTUTHYECKO) HUBO € HYXKHO [la Ce MPEANPUEeMaT, 3a ]a C& HAChPYX PAXKIAHETO HA MMOBEYE Jea
M J1a HIMa Oe3/IeTHH:

Hasaiime Hagcakvoe U36eCmHO NpeonodYumaHue Ha cemelnus u mo MmoJaKo8d nogeue,
KOJIKOmo noeeye oOeya uma cemeiicmeomo my. Ilpeonouumaime 20 npu 3aemane Ha
ovpoicagHa  uau  obwjecmeena - CayxcoOa,  KAmMo — NPOSPecusHo - yeeaudaeame
BbIHASPANCOEHUECMO 3Ae0HO C YBEIUYEHUE HA CeMEelCMBOmMO, NPOSPECUBHO HAMATABAIME
OaHvyume 3a MHO2OUICHHUME CeMeUCmed; U 0OPamHo: Heka 0bOoam OCmassIHu HA 300eH
NIaH OHe3U, KOUMO He UCKAM WlU 0SPAHUYABAMm YUCIOMO HA 0eyama, HeKd ce CMosapsim
8bPXY mAX OvpoicagHume UMY OOWECBEHU MedNCeCmy, Koumo ce CMbKeam om
Ppooumenume Ha MHO2OUIEHHUME CEMeUCmaa,; Modice 0a ce NOMUCTU U 3d NOCA2aAHe GbPXY
Hacredcmeomo Ha cemelicmaa ¢ maako unu 6e3 deya.” (Konsulov, 1938)

Kakro craBa siCHO, MEpKHTE, KOUTO Ca NPENIOKEHH HMaT SICHO 3asBEH HacChbpUUTEIIeH
XapakTep KbM CEMEWCTBaTa Ja pakaaT MOBede Jiella U YKOPHUTENICH KbM OHE3H ¢ MaJKO Wi 6e3
neua. Ilonurukara, xosto npeyiara KoHcynoB uma pasrpaHudUTENIeH XapakTep C akLEeHT BbpXY
YHUCIEHOCTTAa Ha POJEHUTE B CEMEICTBOTO Aena. MHOIOWIEHHUTE CEMENCTBA, IIpernopbuBa Ja
ObIaT MoOMIPsIBAHKM W JOPU Ja CE yBeIWYaBa BBH3HATPAKICHHETO HA PalOTEeIusl B ABPIKABHO
yupekJIeHUE WM 00IIecTBEHa CITyX0a - TIOCT, IOJy4eH OTHOBO 3apajil MHOTOTO Jieria B gjoMa. Ha
MIPOTHUBOIIOJIOKHATA TIO3UIMSL ca ceMeiicTBaTa ¢ IMo-Malko jAena win 6e3 neua. Te 3a pasnuka oT
mbpBaTa Tpyma, cielBa Aa ObJaT CAaHKIMOHMPAHW M HAKa3aHM 3a TOBa, KaTo Ce Ipeara 1a
HSMAT JaHBbYHH OOJIEKYEHUS, J]a He Ce MOJN3BAT ¢ MPEIUMCTBO MpH 3armouBaHe Ha padoTa U JIOpU
Jla ce ,[I0CerHe” Ha HAacleICTBOTO UM. 3a ycCIexa Ha HaMEpPEHUETO CH 3a yBEIMYaBaHE Ha
paxaaeMoCTTa TOW 3ajara MMEHHO Ha TOJUTHYEecKaTa BIAacT U HAa MEPKH Ha IbpPXKABHO HUBO,
KOUTO J]a HachpyaT WM NPUHYIAT XOpara Ja paxaaT rmoBede nena. [[eCHMUCTHYHHUAT TOH Ha
NPOTHO3aTa 3a BJIOLIaBaHE Ha JeMorpadckara CUTyalus € YeCTO CpelllaHa peakiys KbM TemMara U
JIHEC.

OO0BBp3BaHETO Ha OpOsl Ha JlemaTa ChC COIMANHUS M IPO(EeCHOHANICH cTaTyc (CHOpex ChBEeTa Ha
npo¢. KoHcysioB) mocTaBst B KpH3HUCHA CUTYalUsi ABOWKHUTE ¢ PENPOAYKTHBHH MPOOIEMHU, KOUTO
WCKAT Jla UMaT Jiella, HO MOpaad MEIWIIMHCKH NPUYMHN He Morar. CHopex IpencTaBUTENN Ha
HEIPaBUTEJICTBEHUSI CEKTOP OpOsT MM ce yBenudaBa (MHpoOpMaLusITa € Ha 6a3a MPOBEICHHU JIMYHH
CpeIly W WHTEpBIOTA), HO TOYHA CTAaTHCTHKAa HAMA M He OM MoOIJIla Ja ce HampaBH 3apagn
crienudukara Ha npobinema. Ha mpakTuka, eauH 31paB MHIUBHA (MBX U JK€HA) BbB (pEepTHIHA
BB3pacT € BB3MOXKHO J]a He MOJ03Hpa, Ue NMa PENPOAYKTHBEH MPOOIIEM U B €THO COLMOIOTHIECKO
WIM CTaTHCTHYECKO IpoyuBaHe OM Jain morpemiHa uHopmanus 3a cede cu. Taka auncama na
oguyuanna cmamucmuka 3a 6pos Ha xopama c penpoOyKmueHu 3ampyoHeHus ce 00yCIaBs OT
0c00EHOCTTa Ha MEAULIMHCKUS (AaKTOD ,,(hePTUITHOCT” ¥ 3HAHUETO 3a HAJMYUE Ha POOIIEM.

COIHMOIOTIIECKOTO IPOyYBaHe ,, M3cnedsane na npobremume na penpodykmuernomo 3opase”!

¢ IBPBOTO, CYUTAHO 3a OQHIUAIHO OT IpeACTaBUTEINTe Ha (QoHmamus ,Vckam 0ebe” u
capyxenue ,,3adarue’. Crnopen naHHute oT Hero okojio 145 000 cemeiictBa B bbarapus umar
Te3u mpobiiemu. IIpoBeneHo e ot MHCTUTYTA 3a CONMATHU W3CIeABaHUS W MapkeTwHr MBM/J]
EOO/] B mepuoga asryct - centemspu 2013 1. cpex 1070 nmma, mombaHmnn ye6 OasupaHa
aHkeTtHa Kapra. [IpoekThT € mpoabDKeHWe Ha pealusupaHo mnpe3 mecen ampuin (19.04 -

! CTapTHpa IbpBOTO HALIMOHAIHO HPEACTABMTEIHO H3CIIEABAHE HA PEIIPOAYKTHBHUTE IIPOOIEMH B
CTpaHara: http://www.zachatie.org/novini/kakvo-pravi-zachatie/1273-ctapTapa-nbpBoTO-
HAIMOHATHO-IPE/ICTABUTEIIHO-M3CIIEABaHE-Ha-PEIPOAyKTHBHUTE-TIPOOICMHU-B-CTpaHaTa
(ITocnenno Bimzane 07.07.2017)
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23.04.2013 r.) HAIMOHAJIHO MPEACTAaBUTENHO M3cneABaHe Ha MHcTutyTa, cpen 2913 mbiHONETHH
rpakJaHd Ha CTPaHAaTa, TIOCPEACTBOM TPSKO WHIUBUIYATHO HHTEPBIO 1O JJOMOBETe. BbpXy Taszu
0a3a ca celeKTUpaHHU XOpa B peNpOIyKTHBHA Bb3pacT Mexay 23 u 50 roaunu - 727 nyum. Cropen
IIBPBUS €TAIl HA U3CIIEABAHETO, IBOHKUTE, KOUTO UMAT PENPOAYKTHBHH MPOoOJIeMH B bbirapus ca
Han 145 000. Heocegomenute ca mexay 360 000 u 500 000 mymu. IIpubmusurenno 30 000
IyIIH ca ONUTaNKM Ja pas3pemar mpoliiemMa CH 4pe3 caMmolieueHwe, a 4 Ha CTO CHOJEIAT, 4e
MpoOJIEMBT € YHCTO TICHXOJOTHYECKH W Y€ HE € HeoOxoauma MemuiHcka nomonl. Crnpsmo
MIOJTYYSHUTE PE3YNITAaTH Ce MPOBEXIA BTOpaTa BBJIHA HAa MPOYYBAHETO KATO ca TOKAaHEHH 3a
yyacTHe M JHMIaTa OT I’bpBaTa BbIHA, KOMTO ca CIONCIHIM 3a cebe cH, Ye ca HMalu
PENPOYKTUBHY MPOOJIEMHA B MUHAJIOTO HJIM MMAaT B HACTOSIIETO. B OCHOBHATa CH YacT JHIATA,
KOUTO C€ OT30BaBaT Ja B3eMaT yuyactue ca keHu (96%). Cpen aHkeTupaHutTe mpeolrnagaBar
puctmcture — 74%, cieqBaHM OT TE3W CBhC CpemHo oOpasoBanue — 25%. W3criemBaneTo
perucTpupa MHCHUS U Ha JIMIA C OCHOBHO U ITO-HUCKO 00pa3oBaHue — 1%.

HIMeHHO CTpeMeXbT 3a MpHIoOHMBaHE HAa BHUCOKO OOpa3oBaHWE aBa IMOBOJA Ja CE TOBOPH 3a
epemesu gpakmop, T.e. BpeMETO WHBECTUPAHO B 3aBBPLIBAHE HA MO-BHCOKA 00Opa30BaTeNHa CTEeH
n nobpa peanmusalus Ha Ta3apa Ha Tpynma. ToBa obade oTaaiedaBa ObJIrapckara jkeHa OT
ch3aBaHe Ha cemeiicTBo u aeua. [lo nannn Ha HCU, B bbarapus ce yTBbpkaBa TeHICHIUATA 3a
HapacTBaHe Ha CPEIHATA BB3PacT NPH paXkaaHe Ha MbPBO aeTe — Mexay 25,1 u 30,5 rogunn?,

IIpe3 B mepuoxna 16 - 27.04.2015 r. o MeToa Ha MONYCTAaHIAPTU3UPAHOTO UHTEPBIO € TIPOBEICHO
W3CIEABAHETO ,, Penpodykmugnu naznacu Ha maaoume Ovaeapckuy dceHu , KaTto 1Mo JTOMOBETE MM
ca uHTepBroupanu 703 jxeHu Ha Bb3pacT Mexay 18 u 43 roguHu, XKUBEEIU B TOJIEMUTE I'PAJOBE
Ha CTpaHaTa U ca ChC CPEIHO M IMO-BUCOKO oOpasoBaHHe. TO ce OCBIIECTBABA KaTO COLMAIEH
MPOEKT Ha OOJIHUIIA 3a YKEHCKO 31paBe ,,Hanexxma“, Twrkanna Oanka ,buoperenepamus u
donnmanus ,,Maiika HaBpeme“. IlocBeTeHO € Ha WHPOPMHUPAHOCTTA OTHOCHO paborata Ha
OHMOJIOTUYHUSI YaCOBHHK W TpaHUINTE, KOWTO TOW IMOCTaBsi Ha >keHara. Ha crpaHummata Ha
(doHmanmATa Morat a OBJaT MOAPOOHO pasmiIegaHy PEe3yNTaTUTE OT IPOYYBAHETO, PAIIPEACICHH
B CJEJHHUTE KATETOPHU: MACIOPT HA H3CIEABAHETO; HEHHOCTHUTE MPUOPUTETH Ha KEHUTE,
y4acTBaJIM B M3CJICIBAHETO; [ICHHOCTTA J1a MMl JieTe; (haKTOPH, KOUTO OOYCIABST PEIICHUETO J1a
AMall JeTe; KakBH ca BB3MOKHUTE IPHUTECHEHHs CBBP3aHU ChC 3a0peMeHsBaHE U paKIaHe;
0a3zncHa MH(POPMHUPAHOCT Ha JKEHUTE OTHOCHO 3a0pEeMEHSIBAHETO; HATJIACH M MOBEACHHE CIIPSIMO
BB3MOKHOCTTA JIa CE 3aMPa3sABaT SHIEKIeTKU.

Craga sicHO, 4e B bbarapus ca mpoBeIeHH caMo JIBE U3CIICABAHMS 32 TIPOBEPKA HATJIACUTE U
mpoOJIeMuTe, CBBP3aHM C BB3MPOU3BEXKAAHETO. JlaHHWTE OT TAX ca OTHOCUTENHH, 3apaau
cnenupukara Ha NpoOieMa W YYyBCTBUTEIHOCTTa II0 TeMara, KOATO € IBIOOKO IHYHA |
WHAMBUAYyanHa. MeTonbT Ha u3cie[BaHe, KOWTO OM Jay SICHOTa MO TeMaTa € KOJIMYECTBEHO
MpOyYBaHe Ype3 aHKETHA KapTa, KOsATO Ja ObJae m3paboTeHa Taka, 4e Ja 00XBaHE BBIPOCH OT
JIBETE, Beue MPOBEICHH NMPOYYBaHMs, HO J]a BKJIIOYBA U BBIIPOCH, CBBP3aHHU ChC CEMEHHAaTa cpeaa,
B KOSITO C€ M3PACHAIM PECHOHACHTHUTE (C pa3BeJCHU POJMTENH, C €IUH POIMTEIN, B IOM 3a JIeIa,
JHUIIEHW OT CeMEWHH TPIKH), ¢ 1Ie7 Jia ce MPOBEpPH Hariacata MM 3a Ch3JaBaHe Ha COOCTBEHO

2 http://www.nsi.bg/bg/content/2958/cpeaHa-Bp3pacT-Ha-MalKaTa-IpHU-paKIaHe-II0-

MECTOKHBEEHE-CTaTUCTUYECKU-paiioHn-u-00nacTi: CpenHa Bb3pacT Ha Maikara IpH pakJaHe
0 MECTOXKUBECHE, CTATHCTHUECKH paionn U obmactH (ITocieano Bmusane 04.11.2017)

3 CoIHMONOTHYECKO TPOyYBaHE ,,PENPOMYKTMBHHM HATJIACH Ha MJIA[NTE OBITAPCKH JKEHH
HainyoHaiHO TpeaCTaBUTENHO NPOYYBaHE HA JKEHUTE BBB (DEepTHIIHA BB3PACT OT TOJIEMHUTE
rpasoBe ChC CpeaHo u T10-BUCOKO obpa3oBaHHe. Anpun 2015:
http://www.maikanavreme.bg/misia-maika/sotziologichesko-prouchvane-reproduktivni-naglasi-
na-mladite-bulgarski-jeni-april-2015/ (ITocnenro Bnm3zane 06.11.2017)
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CeMeNCTBO; MH(GOPMUPAHOCTTA IO OTHOILIEHHE HA PEPOAYKTHBHOTO MM 3/IpaBe; 1a 3acsra TeXHUs
MEIUIMHCKN OIUT; Ja IIPOBEPH NPHOPHUTETUTE B )KUBOTA HA MIAUTe OBJITapy (’KEHH W MBXE)
Ha KO€ MSICTO CpeJl TSIX MOCTaBsIT paXKJaHETO Ha JIeTe.
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PENNPOAYKTHUBHU NPAKTUKHU U MAPKEPHU HA JIOKAJIHA
NIAEHTUYHOCT
(,,3JIATHATA SABBJIKA” U KOJIAHYETO ,,3A POXKXBA” —
JABA TIPUMEPA OT ACEHOBI'PAJI)
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REPRODUCTIVE PRACTICES AND LOCAL IDENTITY MARKERS
(,,THE GOLDEN APPLE” AND ,,THE BIRTH BELT” - TWO
EXAMPLES FROM ASENOVGRAD)

Atanaska Iliyanova Madzharova
Department of Sociology and Human Sciences, Faculty of Philosophy and
History, Plovdiv University ,,Paisii Hilendarski”

Abstract:

Important place in the description of the history of assistance (help), which is performed for
conception, have two popular customs that define the folklore-magic aspect of Asenovgrad — ,,the
golden apple” and ,,the birth belt”. What makes them so specific is that they are loaded with
symbolism and serve as a link between personal and collective attempts to tackle the problem of
infertility, are considered useful and helping to overcome them, making them sustainable over
time, and still practiced.

Key words: apple, belt, birth, church, magic, folklore, faith, women

Obnuasr ,3marHata S0BIKAa“ € YacT OT JIOKajJHA PENMTHO3HA TPaguIUs M Ce HM3BBPIIBA
eIMHCTBCHO B LbpKBarta ,,CBera Boropoammna Ycnenue™ (momymsipHa kato ,,CBera Boropommia
VYcnenue - 3naTHaTta s0BIKA“- M0 UMETO Ha puTyaia) B kB. [opan Bonen, oOmiHa AceHOBIrpal.
[Ipa3HUKBT HE € TUIMYEH 32 OBJITapcKaTa TPAIULU U HEe IIPUCHCTBA B PEIUTHO3HUS KaJICHAAp Ha
CTpaHaTa HU KaTo I[SIO.
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Be3cnopHO mpa3sHUKBT € MapKep Ha KyJATypHAaTa W PENUrMo3Ha HMISHTUYHOCT Ha KBapTaja.
YecTBaHETO My € PE3yNTaT OT MHOTOBCKOBHATA MPHEMCTBEHOCT MEXIY TPBIKOTO HaceleHHE,
JKUBSUIO B pailoHa M OBITapCKUTE MPECEeTHHLM, KOUTO ca IO HACIEAWIN M MPOABIDKHIN Ja IO
oTOECI3BAT.

O6uyasr ce yectBa B JieHsd Ha Akartucta Ha IIpecBera Boropomuna. Jlatara e moaBuxkHa, HO ce
oTOeNsI3Ba BUHATH B TIeTaTa cb00Ta OT Benukus mocT.

IIpa3sHUKBT € XapaKTepeH C BIPBAHETO, Ye IBOMKHUTE, KOUTO B0 BpEME HE ca UMalH JeTe, Cle]
KaTo pPUTYaJHO H3SDKAAT sS0BIKaTa, JajieHa OT CBEIICHWKa, HE Clel IBIT0 ce CIoOuBaT ¢
HacnenHuK. [IpousxoabT My € CBBbp3aH ¢ 4yZo, CIydywIo ce npe3 1765 roauHa, U3BBPIIEHO OT
Boxmsara Maiika upe3 HeliHaTa 9yJ0TBOpHA MKOHa. OTHCAaHO € B CHHAKCcap 3a 3JIaTHATa SOBIKa OT
Ananunii KnuHuc, koWto ToraBa € Owin urymeH Ha maHactupa ,,CB. cB. Kupuk u Mynura®,
Pa3IoJIoKeH B CHINUS KBapTall.

[pa3HuImTe, NMPOBEkKIAHW B TOPHOBOJCHCKAaTa IIbpKBa OMXa MOINIM Ja ce pasrjienar B
TEXHHUTE 08a ACNeKma Ha npomuyare, 0OETUHEHN OT CAKPATHOCTTA HA IIbPKOBHOTO MPOCTPAHCTBO
W Bojemiata (uUrypa Ha CHOPHHCKHS CBEIICHHWK: IIbPKOBHATA XPHCTHSHCKA JUTYPrUs |
(HOTKIOPHO-MarHIEeCKUTE EIEMEHTH.

donkIopHO-MaruyeckaTa CTpaHa Ha Mpa3HUKa OE3CIOpHO € Ta3h YacT, KOSATO € CBbp3aHa C

PUTYAITHOTO U3SDKIAHE Ha OCBETEHUS TUIOJ - CAKPaIM3UPAH Upe3 MPECTOsI CH B IPOCTPAHCTBOTO Ha
IIbpPKBaTa W OJM30CTTa IO YyAOTBOpHATa WKOHA. SIOBJIKHTE, OT KOHTO ce M3pabOTBAa BEHEIIET,
KOMTO CTOM Ha OJTapa M HAJ WMKOHATA Ce Clarar olle B HAa4YaJOTO Ha BEIMKUTE IIOCTH, W Ha
IIPa3HUKA Ce CBAJIAT W pa3/iaBaT Ha JBOMKHUTE, KOUTO Ca OTHUILUIM B LIbPKBATA, TaKa T€ NIPECTOSBAT
OKOJIO TeT cenMunu. /lHec, HE € 3aIb/DKUTENHO JIMYHO Ja ce IMONy4Yd sS0bJIKa U KoJaHue, a
CIIy’)KUTEIIUTE B I[bPKBaTa Beue MMAT ONUT C U3NPAILAHETO UM B JIPYr Ipaj WM JOPU B Opyra
IbprkaBa. SIOBIKY, MOCTaBEHH B KOLIHMIA TPE] MKOHATa MMa Tpe3 IsiiaTa TOAWHA, KOETO JaBa
BB3MOKHOCT Ta3H OOrociry’keOHa MpakTHKa Jla ce M3BBPIIBA HE caMO B caMHs Tpa3sHU4eH JeH. [1o
CBIMSI HAYUH, MOJIUTBA 32 POk0a MOXE Ja ce 4YeTe MO BCSIKO BpeMe Ha TOAWHATa W JIBOMKHUTE
BUHATHW TI0JTy4aBaT A0BJIKa M KolaH4ye. Tyk HsaMma ja Oble 00bpHATO 3a1bI009CHO BHUMAHUE Ha
CHUMBOJIMKaTa Ha sI0BJIKaTa BB (OJIKIOPHH, PETUTHO3HU U APYT THUI CIOKETH, & WHTEPECHT IIE
ObJic KOHIICHTPUPAH EAWHCTBEHO BHPXY pOJATa ¥ 3a MPOTUYAHETO HA KOHKPETHATa PUTyaTHA
MPaKTHKA.
W3spxmaHeTo Ha 0BIKATa, KOSATO Bede € MpUIo0MIa cakpaaHa CTOHHOCT M3HMCKBA Ja C€ W3BBPIIH
Cllefl KaTo MBXKa U jKeHaTa ca TOCTHJIM MO BpeMe Ha BemMKAEeHCKUs IMOCT, Ja ce pa3ieinu MEeXAy
JBaMaTa M Ja ObIe M3s/eHa Ha TIagHo. SIOBIKHATE ce MPEeAOoCTaBsAT OT IbPKBATa, HO CHIIO TakKa
BCEKM MOXKE J]a HOCH CBOsI aKo »kenae. Tst o6aye TpsiOBa a MpecTou Ha oiTapa WK Mpea UKOHATa,
3a ma moOue cakpaiHH cBoifcTBa. 3amo s0baka? To3W IO € Mo3HAT MPEANMHO C IperpaTKara
KbM ILUTOJ Ha Irpexa, u3BbpiueH oT EBa. Buxpa baeBa npaBu MHTEpECHO CpaBHEHUE MEXAY Hesl U
Bboropomnma: ,,kamo ceoeobpasen KOHMpPAnyuKm HA 2PEXOSHAMA HCEHCMBEHOCH ce AB8:6d
obpasvm na bocopoouya, ,,noéama Eea“, upe3 Koamo cmaga 6b3MONCHO USKYNJIEHUEMO U
cnacenuemo na wogewecmeomo. “ (Baeva, 2012) PutyanHoro u3spkaane Ha sObIKaTa, OCBETEHA B
CaKpaJHOTO MPOCTPAHCTBO Ha IIbpkBaTa B ['opHu BoxeH noOuBa 3Hau€HHETO HAa M3KYIUIEHHE Ha
BPBOPOJIHUS TPsIX. AKO B OMOMNEHCKUs ClTydaid, TUNTOBT € M3TOYHUK HA MO3HAHWE W Ha CpaM OT
OCBH3HABaHETO Ha YOBEILKaTa TEJNIECHOCT U IUIBTCKHS 00pa3 Ha MBKKOTO U >KEHCKOTO TSUIO, TO
,»HOBaTa I0BIKa* ¢ cBoeo0pa3eH N3TOUHHUK Ha HaJex/aTa 3a 3a0peMeHsIBaHe.

YacT OT NpOTUBOMOCTABSHETO HA JBETE CUTYallMH € U ChCTOSHUETO Ha YHCTOTA, KOraTo ce
M3SDK/IAT JBETE TIOJIOBUHHM OT pa3jielieHaTa u ocBeTeHa s0byka. biarogapenne Ha mocTa TenaTta Ha
JBamMaTa ca Beue NPeurCTeHU U MOoraT Jja MpueMar ioja B cede cH, 3a pa3iiuKa OT OMbPCEHUTE OT
TPEXOBHOCTTA Tella Ha OuOerickara J{BoiKa.
3a pa3OupaHeTO Ha CMHCHIA M 3HAUYCHUETO Ha MOJIUTBEHHS TEKCT MH(pOpMAIMsA IaBa Mpod.
Mapus HIautep. Cnopen Hest €1EMEHTHTE B TEKCTa Ca HAKOJIKO: CTAPO3aBETEH PAa3Ka3 WU CIOXKET,
KOMTO Mpempamia KbM IIpUMEp, aHAJOTHMYEH M CBbP3aH C KOHKpPETHATa MpOOJeMHA CUTyalus,
Hajaramia OTIpaBsHe Ha MoyiebeHa. B KOHKpeTHaTa MOJNHTBA TOBa € CIIOMEHABAHETO Ha
,mHozomo Teou uydeca®, ,u me xamo Tebe*, ,, [In00eme ce u mMHodCEMeE Ce, NbIAHEme 3eMama U
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obnadaiime s!“ (bumue 1: 28); uenra e napsisane Ha ,, c6uOHA pocOa Ha OE3NN0OHU CHAPY3U, MA
u me kamo Tebe 0a ce yoocmosam ¢ 0apa Ha O1a20CI08eHOMO MAUYUHCMBO U pooumencmeo ', “0a
um dapysaws ymexa u paoocm*, ,,3a cnacenue u gever xcugom ", ,, 060U Hawa 31amHa HadewHcoa u
ynoeauue “, ,,usnvaHU ¢ padocm u eceiue ecuuku, nouumawy Teosma cesma UKOHA U 6CEKUMY
nomozHu cnoped Hezosama Hyxcoa“, a B TpoIllapa ce 3asfBsiBa KaTo IeT CBINO U ,, u3yepu u
be3nnoouemo na Hawume Oywu *‘; MoabdaTa € 3a MOMOIL ¥ U3JIEKyBaHe, 3a 3aueBaHe, KaTo ce MpaBu
npenpaTka KbM poauTenute Ha JeBa Mapus - Moaknum n Axa. ViMeHyBaHETO HA MOJICIIUTE CE €
U3pa3eHo 10 CICOHUS HAYMH: , me3u meou pabu (AMEHATa HA [BOMKHUTE MM CAMO Ha JKCHHTE),
Loez0emnume conpysu’ (B Tpomapa) cieiBa HW30posBaHe, HaclarBaHe Ha ,,()YHKIIMOHATHH
napanennd cuHOHUMH™ (Mapus IlIHuTep), KOUTO HEensAT Aa onmuumaT (PU3NYECKOTO U AYXOBHO
CBCTOSIHUE Ha KpU3aTa OT Oe3IUIOIUEeTO: HHE - HEMOIIHUTE, )KUBECIH B TJIaJl U MOp, CTPAJIAIIH OT
,HEH3JICUUMH O0JIeCTU U ,,BHE3amHa cMBbPT™. Te3u KpaliHu ChCTOSHUS 3aCHIIBAT U TOYepTaBaT
CEpPHO3HOCTTA HA 0E3IUIONUETO U Ja ce (oKycHpaT BhpXy HyKHaTa oT OoxecTBeHa momom. Karo
HAuMHU 32 W3MOJIBAaHE Ha IOMOINTA 3a cIOoOMBaHE ¢ poxDda ca MOCOYCHH CaMUT MoJeOeH -
,,YCopOHO mu ce moaum ", 3a Ia ce MOCTHTHE MPEYNCTBAHE OT I'PEXOBE, M3BHPIIBAHETO HA KOUTO
ce cuMTa Karo MpUYMHA 33 HaKa3aHHe NOa ObJe CeMEHCTBOTO 0e3 neua: ,, npuemu MuioCmugo
msxnomo Ioxasnue u M3nosed“, a ChIIo Taka U JaBaHETO Ha ,,00€TH: IpEeHACSHE Ha ,, N1000Ge
Ha noxasinue , 0OCIAHUE ,, ye aKo uM dapyeaut 4edo uje 20 evsnumam 6 Ceemama I[Ipasocnagna
éspa u brazoyecmue “, KOUTO MOTAT 1a OBJAT pasriielaHd KaTo KOHTpaaapose. Tyk e BaXKHO Ja ce
oTOeJIeXkH, Ye TOBA 3apHUYaHe KaTo oOemanue 3a OBbICNI0 MOCIeIBAIIO ICHCTBHE € 3aa3eHo U 10
nTHec. YTBBp/IIA ce € MPaKTHKATa, Jelara, YMUTO POIUTEIH BSIPBAT, Y€ ca POJCHH C MOMOIITA Ha
putyana, 1a ObJaT KpbIaBaHH B IIbpKBaTa B ' opHU BozeH u 1a uM ce naBat umeHara Mapus (Ha
Jesa Mapust) win Ana/AHHa (Ha maiikata Ha JleBa Mapwust). ToBa e ormie eiH acnekT oT odpena
0 U3MOJIBAHETO Ha pork0a B IIBPKBATa, 3a KOWTO € mucana u Buxpa baesa. [[pyrust HauuH ¢ upe3
M3MOJIBAHETO HA eJIaHoTo Aere oT Mucyc Xpucroc npes Jlea Mapus, KOATO KaTo HEroBa Maika
MOXE€ Jla TO MOJIM 3a uyjeca: ,,3awomo Hama Teoss Monumea, o Bcemunocvpona Braouuuye,
KOsImo 0a He e uyma npeod npecmona na Beesuwnus“, “He nu nuwasaii u om Teoemo ececunno
xooamaticmeo . X0IaTalCTBOTO € UMEHHO H3MOJiBaHeTo upe3 JleBa Mapus Ha uynojciHaTa
MIOMOIIl OT HEWHUs CHH -, OH3u, Koumo odapyeéa npebracociosena Poocboa na 6e3nnoonume
Hoarxum u Auna*, ,, Teopey na uyoeca u Cv30amen na ysnomo meopenue (8 Tporapa). Mon6ata
KOHKpeTHO € GopMmynupaHa karo xenanne CHHBT Ja MpPOCIaBH WKOHATa, NMEHyBaHa ,,37aTHA
s0BIKA ¢ MHOTO Yylneca W , Hali-eue Oa o0apsea poojicbu Ha Oezdemuume covnpysu .
MonuTBEeHUT TEKCT OM MOT'BJI JIa Ce pasriiek]a KaTo MU3pa3 Ha xelaHus. ToBa € Taka, 3alioTo
MOJIUTBATA € ,,90BEIIKO MOCIaHne KbM OTBBAHUTE cid.* (Schnitter, 2001) Upe3 MOIUTBEHOTO
0OpBICHNE YOBEK BCTHIIBA B AMHEHHE C BOr M MOXKe Jja OCBIIECTBH CBOSATA ,,KOMYHHKAIHA“ C
Hero, ma ortmpaBm OmaromapHOCT WM Ja TMOWCKAa IMOMOII 3a CBOWTE 3eMHH pgema. ,7a e
,, Komynukam*“ ¢ 0gosika @ynxyus. Kamo xydoowcecmeena ungopmayusi ms e aopecupana 00
nomenyuanHua uumamen/ ciywamen, d Kamo XUNEPKOMYHUKAM U3PA364 CbWHOCIMA HA
yogewikomo omHouenue kwvMm boea u e nocnanue-omeoeop Ha - w0euecmeomo - KvM
mpancyendenmuomo. ““ (Schnitter, 2001)
Jpyrusar nomynspeH, MpakTUKYBaH U JIHEC 00WYaid, € ,,KoJaH4e 3a poxoa”.

KonanbT € BakHa 4YacT OT JKEHCKHUS ,,rapAepo0’, KOsATO mpenacBa jKeHaTa UMEHHO B
o0JlacTTa Ha KpBhCTa M KOpeMa, BCE MECTa Ha TSIIOTO, CBBP3aHH HETIOCPEACTBEHO C M3HOCBAHETO Ha
wioga. Cpes eneMeHTUTE Ha )KEHCKUTE HOCHU 0COOEHO MSICTO 3aeMa KOJIAHBT UITH MOSCHT, KOTaTo
ce 1eT 0003HaYaBaHe Ha )KeHaTa KaTo OMBKEHA.

,, Totl ce HapedicOa cped Kame2opuyHUmMe 3HAYU HA OMBICEHAMA JCEHA, 3ae0HO C 6PbXHAMA

opexa, nokpusawemo Ha eiasama u obysxume. Ilonyuaea ce npu OKOHYAMENHOMO

docosapsine Ha O6vOewus Opax u upe3 8U0a Cu U CMOUHOCMMA HA MaAMepuala NPpeocmaess 6

obwHocmma cmamyca Ha Hogomo cemeticmso.” (Ganeva, 2003)

OmacBaHeTo C MOSC € XapaKTePHO 32 OMBIKCHUTE KEHH M HACOYBA KbM TSAXHATA POJISI HA MailKi,
KOSITO € eCTeCTBEHO IMPOJBIDKEHHE Ha CKIFOYeHUs OpadeH cbio3. (Ganeva, 2003) BsipBanero B
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HEOOXOMMMOCTTa OT HOCCHE Ha KOJIaH 3a 3a0peMCHsBAHE M 3aJbp)KaHE Ha JETe, U3IJICKIA HE €
HOBO, THil KaToO MMa CBOWTE JBJIOOKH KOPEHH B JPEBHOCTTA, a BpPH3KaTra My C TPAJAUIUITA U
Ipe/laBaHeTO Mpe3 IMOKOJCHHATA € MOJYePTaHa B IMOJAPSIBaHETO My KAaTO 4YacT OT Yeu3a HIH
MOJTy9aBaHETO My TpH cBarOara. ChC CHIIOTO CHMBOJTHO 3HAUEHHUE Ca HATOBAPCHU U Ma)TUTE - J1a
JI'bpIKAT IUIOJIA U JIa ca Herosa oropa 0 paxaaHeTo My. HoceHeTo Ha KollaH OT jkeHaTa MMa I10-
crnerdraHa yrorpeba ¢ oryien Ha U3pa3sBaHE Ha Hadano M Kpail. Ynorpebara My e ciykena, 3a
Ja 0003HAYM HA4YaJIo0TO Ha (DEPTHIHOCTTA Ha JKCHATa, a IIBETOBETE M yKpacara — 3a Jia IIPUBJICYC
BHUMAaHHETO Ha MBbKa, Taka 4e Jia ce U3pa3u TOTOBHOCTTA 3a Opak U B TOCIIEICTBHUE 1A ,,3aTbPIKA"
JETeTO 10 YCICHIHOTO My pakaaHe. B kpas Ha (epTHIHHS MEpHOA CBINO TOH € U3pa3sBai
HACTBITHJINTE B KEHCKOTO TSJIO MPOMEHH, ClIarailky Kpail Ha ymorpebara Ha KOJaHU, H3paOOTeHU
OT SIPKH Ha LIBSAT MaTepuaiy, napTu Ha TsIX, HUCKIOIU, PECHU U OPYTH OpHAMEHTU. Bb3pacTHuTE
JKeHH TIPEMUHABaT KbM HOCEHE Ha KOJIAHW BHB BUHEHH, BHITHEBU WM M3ISUIO YEPHU [BETOBE, a
pecHHTE, KOUTO C€ CUUTAIH 32 CHMBOJI Ha BBH3IPOU3BOANUTCIHNUTE BE3MOXXHOCTH Ha JKEHATa Beue
MPECTaBaT Ja ce HOCAT CBOOOJHO IyCHATH M BHCALIH, a C€ ,,[IOJIIBXBAT, CKPUBAT, C KOETO CE
obo3HayaBa kpaaT Ha ¢eprunaHoctTa. (Ganeva, 2003) Taka, 3HaYeHHETO W YMOTPeOUTE HA Ta3u
9acT OT )KEHCKOTO O0JIEKIIO TO (hOpMHUpAT KaTo MOSC-3HAK.

OnvcaHUTe PUTYaJH ca 9YacT OT MHOXKECTBOTO TPAJIHMIUH Ha TSPUTOPHATA HA ACCHOBIpA,
OmaromapeHre Ha KOWTO TOW TMPHBIMYA YYE€HH W IMPOBOKHPA HW3CIEIOBATEICKHS UM HWHTEpEC.
BaxkHo ¢ ma ce momueprae TAXHATA MCTOPHYECKA YCTONYMBOCT W TMOMYJSPHOCT, KOMTO BCSIKA
TOJMHA BOJST BSIPBAIM M THPCEIIH OT Isuiara crpaHa. [1o TO3W HaYMH Te€ HE CaMO MPOABIDKABAT
Jla ce M3IIBJIHSBAT, HO U CE MpeiaBar npe3 MmokoieHusTa. Ypes omucaHute npakTuku L[bpkBara
KaTO MHCTHTYIMsS MMa BBH3MOXKHOCTTA J1a MPEYTBBPAM CBOSITA HACHTUYHOCT HA OOCIMHSBAILA
MHOKECTBO XOpa M OTCTOSIBAIlla CEMEHHHTE IICHHOCTH. TOBa € IoJie, B KOSTO T MPOSBSBA CHJIAaTa
Ha BoxxecTBeHaTa Mo1I, 3asBSIBaliKM YOBEUIKATa HYXJa OT Hesl.
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ASPECTS OF THE SEMIOTIC PARADIGM
IN THE RELATIONSHIP MUSIC-SCREEN
Petar Odazhiev, Ph.D.

State University of New York
University at Buffalo

Abstract: Musical film of the early 21 century is a product of postmodernism in art. The art of
postmodernism requires a different type of analysis — namely semiotic because of the abundance
of formal encodings, gestures and quotes. In this connection, semiotics can be useful in
deconstructing the layers of expressiveness, revealing their meaning.

Key words: musical, film, semiotic, music, screen, postmodernism, art

C pas3BUTHETO Ha KMHOTO MY3HWKaTa OT WIIIOCTPATHBHA — KAaTO MY3HWKAICH aKOMITAHIMEHT
npunoOuBa (hyHKIMOHATHA BPB3Ka ¢ BBTPEIIHOTO pa3BUTHE Ha (unma. Ch3naBa ce 0coOEH BUA
My3HKa, HapeueH (GpruimMoBa My3HKa, YHATO CIelU(pHUKa ce ONpEeAeNs OT TOBa, Ye NMPEAN3BUKBA I10-
CHJIHO ycelllaHe 3a MPOCTPAHCTBO, OTKOJKOTO aBTOHOMHATa My3HKa. [IpucrocoOsBaHeTo Ha
3BYKOBHTE CTPYKTYPH KBbM Pa3BUTHETO Ha BH3yallHAaTa PeIUIa W3BAXKAa OT My3HKaTa CKPUTUTE B
Hes TPOCTPAHCTBEHM KadyecTBa; JBIDKEHMETO B 3puTeNHaTa cdepa INpaBH I10-KOHKPETHO
HEOTIPE/ITICHOTO KAadecTBO HA JBIDKCHHE, BIDIETCHO B 3BYKOBHTE CTPYKTypH. KuHoTO ce
NPEBpBHIA B KaTAIM3aTOP Ha HOBU PUTMOMHTOHALIMH, TUITUYHN M3PA3UTEITHA KOMIUIEKCH, B KOUTO
MMa OTYETIIMBA 00pa3HO-aCOMATHBHA CTPYKTYPA.

Ho xakTo ce pa3BuUBAaT H3KyCTBaTa, Taka ce pa3BHBa M Haykara, KOSATO I'M H3CIICBa.
CBBpEeMEHHOTO MHCJICHE CTaBa BCE ITOBEYE 3HAKOBO KaTO OBP30 ce OTHanedaBa 0T KOHKPETHOCTTA
Ha €CTECTBECHUS >KMBOT. M3M0JI3BaHETO HA cemuomukama NP aHaIN3a Ha W3KYCTBaTa € 0COOEHO
TepPCTIEKTUBHO KaKTO 3apajyl CHilaTa Ha 3HAKOBaTa MPHPOJa Ha N3KyCTBOTO, Taka M 3apaan (axra,
ye camaTta ceMuotuka B 20 B. craBa cCBoeoOpa3eH MOCT, CheauHsABal] Gumocopusita, pa3IndyHUTE
XYMaHUTapHH HayKd W CaMHTE M3KyCTBa. 3HAKOBOCTTA ¢ (pyHIAMEHTAHO CBOMCTBO Ha KHHOTO.
3HanyTe B KUHOTO — TOBA Ca OHE3H XYAOXKECTBCHHU CPEACTBA, C MIOMOIITA Ha KOUTO CE€ IIOCTPOsIBA
eCTeTHYecKa 3HAaKOBa CHCTeMa Ha QmiMa. AHaIM3Hpalkd (UIMa C HWHCTPYMEHTHTE Ha
CEMHOTHKATA, CE Pa3KpHUBa OHOBA, KOETO HE MOXE Ja CE€ BUIM M Ja CE Uye B ayJHOBU3YaIHUS
e3uk. CeMHMOTHKAaTa KAaTo CpPaBHHUTETHO [0-HOBA HayKa MHOAYEPTAHO OOpbIla BHUMAHHE Ha
KOHOTAIIMUTE Ha (PMIMOBUTE N300PKEHUS, HA PENPE3EHTAUUTE 1 3HAYCHUSATA.
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Kunoro karo ecretmuecku ()EHOMEH CBIIECTBYBa KaTO CHCTEMa OT €JIIEMEHTH, KOUTO ce
pa3BHBAT BB BPEMETO M MIPOCTPAHCTBOTO M KOUTO Ca OPTaHU3UPAHU B ONpeZeleHa CTPYKTypa Ha
OCHOBaTa Ha MHepapXuyHa MOJYUHEHOCT, KOMYHHMKAaTHUBHAa (YHKIMOHAJTHOCT M CMHCIIOBU
3HaueHMs. 11 Thil KaTo MOHATHETO 3a CTPYKTypa M3MCKBA HATMYHETO HA CHCTEMHO AMHCTBO Ha
BJIM3aIlUTe B HETO KOMIIOHEHTH, TpAOBa Ia c€ HAINIOMHH, 4€ HEOTICIMMH CBCTaBSIIM Ha
KHHOTEKCTA Ca 6U3yaiHama My JUHHSA U 38yKo8ama, KOSTO OT CBOSI CTpaHa ChIbpXa BepOaiHH,
MY3HKaJIHH U IIYMOBH €JeMEeHTH. BusyanHaTta u My3uKanHaTa JUHUH, IPUTEKaBaKU CBOM €3UK U
CeMaHTHKa, IPECHYalKU ce ¥ B3aNMOAEHCTBAWKU CH, BOAAT O CH3AAaBAHETO HA HOB CCTETHYECKH
pe3oHaHc. 3a Ja ce HaMepAT NPHUHLUINWTE Ha CEeMUOTHYHATa Bpb3Ka MEXIy BHU3yaJHaTa U
My3HKaJIHa JINTHAHM — €JHa TBBpJe OOIIMpHA TeMa — € YMECTHO ITbPBO HAKPATKO Jia ce oTOesexar
0CcOOCHOCTHTE Ha JIBETE aBTOHOMHHU CEMHOTHKH.

Jla 3amouHa ¢ TOBa, Y€ CHBPEMEHHATa CEMHOTHKA Ha KMHOTO HE MOXE Ja ce pa3bmpa Karo
eIMHHA TEOPETHYHA KOHCTPYKIHSA, a IO-CKOPO KAaTO KOMIUIEKC OT PasiIMYHH H3CIIEABATEICKU
Tpaguiu. IIpobaeMbT 3a e3uka Ha KMHOTO ce OOChXKJa Olle B ermoxaTa Ha HAMOTO KHHO
(A¥izenmaiin, AlixeHbayMm), KaTo 0coOCHO BHMMaHHE KbM HEro ce HaOJiofaBa ¢ TOsBaTa Ha
3Byk0oBOTO knHO (b.banam, P. Cnotucyyn). I1o-kbcHO cTaBa SCHO, Y€ KUHOE3UKBT € MO-TIPAaBUITHO
Jla ce pasriexaa B KOHTEKCTa Ha CEMHOTHKATa, 3a Ja CTaHAT ITO-SICHH HETOBHTE (YHKIUH H
coiictBa. Taka, emBa mpe3 1960-70 r. cTaBa BB3MOXHO Ja ce€ TOBOpPH 3a (popMHpaHETO Ha
cemuorrkara Ha kuHOTO (P. Bapt, K. Mer, XK. Murpn, I1. [Tazonuan, V. Exo). B Texaute padotn
moapoOHO ce aHamu3upaT MpobJeMHuTe Ha KHHOE3HMKa, THIIOBETE W3MOJI3BaHU 3HALY,
CHOTHOIICHHETO Ha TE3M 3HAIM ChC 3HALUTE Ha BEpOATHUS €3WK M C 0003HaYaBaHHTE OOCKTH,
OTHACSIIIH C€ JI0 JeHCTBUTEIHOCTTA.

CemmoTHKaTa Ha KHHOTO pasriexga KHHOTO Karo crerupuyHa 3HAKOBA CHCTEMa WM
CBHBKYITHOCT OT 3HAKOBU CHCTEMHU. B pamkuTe Ha CEMHOTHYHHS MOIXOJ CE€ M3ydyaBa U OIMCBA
MEXaHU3MBT Ha BB3/IEHCTBHE HA KHHOTO BBPXY 3pHUTEN — parMaTuka. CrrocoOHOCTTa Ha KHHOTO
Jla pa3Ka3Ba CIOKET IO MOBIUra A0 CEMUOTUKUTE, KOUTO UMAT ,,CHHTaKCHC®, T.€. IPaBHia, CIOpeN
KOHTO OT IPOCTH 3HAIM C€ CH3[aBaT CIIOKHU 3HAIM — KaKTO € B JIUTEPATypHOTO MOBECTBYBAHHE.
KHHOTEKCTBT B paMKUTE Ha CEMHOTHKATa C€ pasriekaa KaTo ChCTOALL ce 0T 00pasu — ABHKELIH
ce W CTaTWYHH, ped — YCTHA M MHCMEHA, II[yMOBE M My3HKa, KOUTO Ca OPTaHM3UPAHH 110 O0COOCH
HAYWH M KOUTO C€ HAMHUPAT B TSACHO €IWHCTBO. ETMMOIOTMYHOTO 3HaYEHHE HA TyMaTa «TEKCT»
(koeTo OykBaJHO O3HavaBa “;a ThUelll, Bph3Ka, CIUTUTaHe ), OTIpalla KbM IMUPOKO pa3dupaHe Ha
TEPMUHA, @ UMEHHO — CHBKYIHOCT OT 3HAIlM, UMalld (opMaliHa CBBP3aHOCT M ChAbpPXKATEIHA
ISUTOCT.

BbopockT 3a TOBa, KaKBO € €MHUIIATAa HA KHHOTEKCTa € AUCKYCHOHEH. 3a OCHOBEH HOCUTEN Ha
3HAUCHHETO Ce CMATA Kaabpa, (BBIPEKH Ye He € eMUHCTBEH). Toi Moxke 1a Ob/ie pa3iioxkeH Ha I10-
MQJKH JeTailny, a ChII0 Taka MOXE Ja Ce pasriexaa M Karo IO-TojsiMa OTCeyka —
MIOCJICIOBATETTHOCT OT KaAph (KakTO M B ECTECTBEHHTE €3MIM MMa MO-MAJIKH U TIO-TOJIEMH
OTKOJIKOTO JyMaTa eAMHUIM CMHUCBHI). M3xoxmaiiku oOT Te3n OOMM MNPUHIMIIK, MHOTO
M3CIIeIOBATEN CE OMHUTBAT JIMHEHHO Ja PaswICHAT KaIbpa, KaTO YECTO BHACSAT HOBU TEPMHHH B
onpenensHeTo Ha HoBuTe eauHuuy. Hampumep, K. Men cmsrta, ye kaibpbT HEe € €KBUBAJICHT Ha
JyMa, a Ha IIJI0 U3Ka3BaHE B €CTECTBEHHUS €3WK, TOBA € IPHHIUITHO HexennMa cema. [lo mpuHoum
KHHOTO OIlepupa MpeIuMHO C MKOHWYHU 3HAILM, KOUTO IO TPAaJULUOHHOTO ONpEAETeHUE He ca
YCIIOBHH, THH KaTO HPHINYAT Ha CBOS pedepeHT (3a pas3ihKa OT e3WMKa, KOHTO OIepHpa ChC
cuMBOiIM). OTKPUTOCTTa Ha KMHOE3MKa KbM CEMUOTHKAaTa € CBbp3aHa Mpeaud BCUYKO HUMEHHO C
6e3KkpaifHOTO KOJTMYECTBO M300pakeHHsI — MKOHIMYHM 3HALM — M TEXHUTE BH3MOXKHH CHUCTaHUS.
“UNzobpaxennero, nuine JK. MUTpu, He TpUTEXaBa “Npo3pavyHOCTTAa HA CMHUCHIA”, U HEroBara
poIIs He ce CBeXJa BHHATH JI0 €IUH U CHINM CMHCHI. CMHCHIBT Ha M300paXEHHETO 3aBHCH OT
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0e3KpaiiHOTO KOJNIMYECTBO Pa3HOOOpasHU 1o (GopMa M N0 ChabpkaHue komOuHanuu.”'. (Mitry,
1984)

My3ukanaHaTta CEeMHOTHKA C€ pa3BHUBa MO-KbCHO OT KMHO ceMuoThKara — npe3 60-70 r. na 20 B.
U € OTpa3eHa B U3CJIEIBAHUATA HA ﬁ.ﬁnpaHeK, b.Hetwn, H.ProBe, XK. Harue, JIx. Credanu, Ko
Jlesu-Crtpoc u zip., HO-KbCHO — B paboTute Ha ¢uHIanackus ceMnoTuk Eepo Tapactu. OcHoBHuTE
CIIOKHOCTH B pa3BUTHETO HAa My3HMKaJllHaTa CEMHOTHKA Ca CBBP3aHM C aBepOasHOCTTa Ha
MY3HKaTa, KOSTO NPHUHIUIHO C€ OTJIHYaBa OT MOHATHHHOTO ChABbp:KAaHHE Ha BepOalHHs €3HK,
caMaTa KOHTHHYaTHOCT U EAWHHOCT Ha My3HKalIHMS U3Ka3, OOyCIOBEHa OT HEroBaTa
MHTOHAIIMOHHA mpUpoja. I[IbpBO, My3WKalHaTa CEMaHTHKA, KOSATO HMa aOCONIOTHO W3BBH
MOHATHEH XapakTep, ce OKa3Ba HECBOAMMA KbM BepOaliHaTa ceMaHTHKa. Bropo, mpumpomaTta Ha
MY3HKaJIHOTO M3KyCTBO, ChILECTBYBAILO B HEMOCPEACTEBHH aKT Ha 3By4€He, € BapUaTUBHA, HE CE
HOAJaBa Ha JUCKpeTH3amus kaTo Isuio. Camara CeMHOTHYHA AUCKpPETH3alUs Ha My3HKara e
OTZEJIEH IpodIIeM.

Pyckusar my3ukoBen Mapk ApaHOBCKM, IPU3HABANWKHU, Y€ BCE MAK B My3UKATa ,,...CbLUICCTBYBA
BB3MOXKHOCT 332 00pa3yBaHe Ha CTPYKTYPH, MMAalll 3HAKOBa (YHKIMA' U, YTOUHABAHKH, 4e TOBA
ca cioydaWTe Ha ,,..JJalTMOTHBM, CBBP3aHH C HSIKOM Tepod OT omepara HiaM Oajera HIH OT
MPOrPaMHO-MHCTPYMEHTAITHOTO IIPOM3BEACHHE ", KAKTO W ,,HalleBH-CHMBOJIM OT THma Ha “Dies
irae”, a CBIIO U ,,MUTPUpAITN UHTOHAMOHHHU (popmymu (die Wanderthemen), ornensnu ¢pasu c
MO-TOJISIMA WM TIO-MaJIka (PUKCHPAHOCT Ha M3PA3UTETHOTO 3HAYCHNE, HallpIMep, HHTOHAIIUNTE Ha
“cTenaHueTo”, “umrybepTroBaTa’ cekcra“, KakTo U ,,IPU3HALMTE HA HAKOHM >KaHPOBE (Hampumep,
OUTOBHTE)”, CBHIIO U ,,JkagaHcuTe”?, TOH Bce Iak TBBPAY, Y€ TE3W 3HAM HE ca IMPABWIO, a
u3KIoueHre. “OCHOBHHTE CEMAHTHYHH TIPOLIECH CE M3BBPINABAT B My3UKATa 110 JPYTU MbTHII”
(Aranovski, 1974).

Bb3mienure Ha ApaHOBCKM CH KOPECIIOHIUPAT C KJIAacuKa Ha pyckara (QuiIocodus U ecTeTuka
A Jloces, KOHTO, pa3chkAaBaliKi BbPXY OCOOCHHTE KadecTBa Ha My3HKaTa, nuile: ,,My3UKaIHOTO
OuTHE KaTo W3KYCTBO HEe MOXe Ja He Obae odopmeno. Ho MysukanHoTO OMTHE KaTto OuTHE
TPEe/ICTaBIABA JIM HAKAKBa (hopMa, CECTOM JIM CE€ TO OT PeAnIa O(OPMSIHUSA U BBTPEIIHH BPB3KU?
3amoTo (opmara Ha H3KYCTBOTO HE € 3aIBJDKUTENIHO Ja BbIUIbIIAaBa Hemo (opmanHo. Bbs
¢opmara Ha U3KyCTBOTO MOXKE JIa C€ BBILTBTH U HEMIO ChBCeM 6€3()OpMEHO M KpaifHO Xa0THIHO
U nomsnsa: ,,YnctoTo My3nkanHO OMTHE € THKMO Ta3u 0e3(opMeHOCT M XaoTwdHocT. OT Ta3u
TIIefHa TOYKA 3aClly’KaBa BHIMAaHHME OHA3U CIIATOCT HA 3BYLUTE, KOSTO CBIPOBOXKJA My3HKAaTa.
CyMaTa Ha 3BYIIMTE € BUHATW HENI0 HEU3MEPHMO IMO-TOJISIMO OT (DaKTHYECKH NPHUCHCTBAIINTE B
Ta3u cyma ciaraeMu. OcBeH ToBa My3HKaTa HEM3MEHHO ce ABMXKH, Tede, IpoMeHs ce. Enun 3Byk
HPOHKKBA B IPYT H CJIAT C HETO U NpOHKKBa B Tpetu»’. (Losev, 2012) U Bee nak (KakTo J0ImycKa u
M.ApaHOBCKH), U3BECTHO NpUOIIDKaBaHe 10 Au(epeHIrpane Ha 3HAIM B My3HKaTa € Bb3MOXKHO.
Haii-yno0OHa Te3a 3a pasjernsHe Ha CEMHOTHYHHTE 3HAIM B My3MKaTa, N3Ka3Ba YEHIKHAT ydeH S
ﬁnpaHeK, onupaiiku ca Ha Yapic IIspc. Toil oTnenss B My3uKagHaTa 3HaKOBa CUCTEMa ClleIHATa
THITH3AIMS Ha 3HAIUTE:

®  MKOHWYHM 3HAIU: IPEAMETHO-M300pa3UTEIHH CPECTBA
¢  3HAU-WHJCKCU: HHTOHAIIMOHHO-U3PA3UTEIHH, EKCIIPECUBHU €IEMECHTH.

lMitry, J. Visualni Strukturi i Semiologia na Filma / prevod ot frenski. M. b. Yamploski c6. ct. M.,
1984.C. 33-44.

2Aranovski M. Misal, Ezik, Semantika // Problemi na muzikalnoto mislene. Sbornik statii. M.:
Muzika, 1974. ¢.102-103

3 Pak tam, ¢.102
4 Losev, A. Muzika Predmet Logiki. [zdatelstvo: Akademicheski proekt, 2012, c. 210
> Pak tam
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e  YCIOBHHU 3Hallyl WJIM CUMBOJIM: MOHOTPaMU WJIM TEMH C YCTOWYMBO 3aKpeNeHH 3ai TIX
3HAYCHUS.

3HalUTe-NHIEKCH, 3a KOMTO MupaHeKk roBopH, ca GJIM3KH JO MOHATHETO HA AMEPHUKAHCKHS
my3ukojor Jleonapn Patrep: ,,rormiu’. Tomumure — ToBa ca aQeKTUBHH THIIOBE MM CMUCIOBH
TeMu. HeoOXoaMMOCTTa OT TAX Ce TOABSABA, KOraToO MPH MOJBMKHA EMOIIMOHAHA U3PA3UTEITHOCT
B OTJEJIHAa IHeca CTaBa INPEMHHABaHE OT €JHa eMoLus KbM Jpyra. ToBa ca yCTOHYMBU
00pa30BaHMs ChC CTAOWIIHHU YePTH Ha MENIOJMKA, PUTEM, (haKTypa.

U Taka, KHHOTEKCTHT € XUOPHUIEH, XETEPOTeHEH TEKCT, YNUTO CTPYKTYPHH €JIeMEHTH y4acTBaT
B IIpoIieca Ha ceMHuo3aTa u (GopMHPAT SAWHHO ILUI0, KOSTO HE CBEXAA 10 COHH OOMKHOBEH cOOp
OT 3HaYEHUATA HA KOMIIOHEHTHUTE, OT KOUTO TOH € chcTaBeH. EcTecTBEeHO, pasriexnaiiky BbIIpoca
32 Pa3UYHUTE ACIEKTH HAa CEMHUOTHYHOTO B3aWMOJICHCTBHE MEXJIY MYy3HWKa M H300pa)KeHWe,
JIOTHYHO € J1a ThPCUM NPHUHLUINTE UM Ha HaciarpaHe W mpermrade. Ole moBede, ye TyK MMa
Oorarta TpaauIvs, a UMCHHO, OTKPUTHETO 32 aCHHXPOHHOCTTA KaTO €CTETUYECKU TPUHIIUI, KaTo
OCHOBEH METOJ] 3a B3aUMOJCHCTBHE Ha 3ByKa U H300paKEHHETO BHB (HIMa — KbM TOBa Ce
cTpeMsT ome Aizenmaiit, [lynoBkun u Anexcanapos npe3 1928 r., Banrep Pyrman mpe3 1929.

Ho mnpoOnemMbT 3a €3MKOBUTE E€AMHULIM B KHHOTEKCTAa € CBBP3aH Ha MBPBO MSCTO C
MparMaTUYHUs acreKT. 3HAKBT € Pe3ysITaT Ha 03HA4YaBaHE, KOETO CE€ M3BBPIIBA B Ch3HAHHETO HA
3putens. [Ipy ToBa JOMHHHMpAT HE CTPYKTYpPHUTE, a TIO-CKOpPO CEMaHTHYHH (aKTOpH:
00eIMHEHHETO Ha eJEMEHTHUTe Ha (DUIMOBHS TEKCT B 3HAIM CE€ W3BBPIIBA IO NPHHIMWIA Ha
CMHCIIOBaTa Bpb3Ka, a HE MO MPHHLUIA Ha Hepapxuara Ha cyOTekcToBeTe. KMHOTEKCTBT ce
XapakTepu3npa ¢ MHOTOKaHATHA HH(POPMATUBHOCT: WHPOPMAIMOHHHAT MOTOK C€ pasfeis Io
HayMHA Ha BB3NPUATHE HA HH(OpMaIHsTa (3pUTENICH U CIyXOB).

OT Ka3aHOTO MO-TOPE MOXKE J]a CE MPEINOI0KH, Y€ CEMHUOTHYHOTO HU3CIIE/IBaHEe HAa BU3yallHaTa
1 My3UKQJTHUTE €3UKOBH CTPYKTYpH BBB (MIMOBMS MIO3MKBJI B TEXHHS aBTOHOMEH BapHaHT,
KaKTO M IpH CHEIWHEHHETO WM, JlaBa BBH3MOXKHOCT Jla CE€ BHUISIT MHOTO IIOBEYE CMHUCIOBU
o0Opa3yBaHHs, OTKOJKOTO € BB3MOXHO Ja C€ OTKPHUAT NpU €eIuWH TpagulMoHeH aHamu3. U
HA3aBUCHMO, Y€ CE TOSBSBAT MHCHHS 32 CEMUOTHKATa Kato ToBa Ha Jlanwben Yanursp (B KHUTATA
«CeMuoTHKa 32 HAUMHACIIN») KOITO TBBPIH, Y€ «OHOBA, KOETO MHHABA 32 CEMHOTHYEH aHAJIU3)
€ He IOBeue OT e/HAa MPETEHINO3Ha (opMa Ha JIMTepaTypHa KPUTHKA, OCHOBaHA IPOCTO Ha
cyOeKTHBHA UHTEPITEPATLUs M BUCOKONApHU TBBPACHUS», MOXKE J1a Ce Kaxe, 4Ye CEeMUOTUYHUAT
aHaJM3 € BaKEH U TOJIe3eH He caMo 3a KMHO HayKaTa, HO M 33 «KOJISKTHBHHUS aBTOp» Ha (hrimMa,
Hail-Bede 3a pexuchopa. BbB BCHUKH cllyyal, ako €MH PEeKHChOp MOXKE HE caMo Ja Ch3JaBa, HO
1 J1a «4eTe» €IUH KHHOTEKCT, M3MOI3BaKA CEMUOTUYHUS TTIOAXO0/I, TO3H OMUT MOXKe J1a OanmaHcupa
HHTYULUATA My C pasyM, Ja «o0y3gae» MOTEHUUATHM HEONpaBIaHU IOAXOAM, Ja My JAaje
«MaTeMeTHYECKa» TOYHOCT Ha M3Ka3a, 1a TO HACOYN KbM OOMHUCIIEHa KOHKPETHOCT.
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AKOPAEOHBT U KAMEPHOTO MY3UIIUPAHE B ITAPAJIEJIKUTE
1O U3KYCTBA B CPEJHUTE YUUJIMIIIA

Cranumup Jlemupesn
CY ,Emunusin CraneB*“- Beauko TbopHOBO

THE ACCORDENCE AND CAMEROUS MUSIC SCIENCE IN
ARCHITECTURAL ARTS IN CENTRAL SCHOOLS

Stanimir Demirev.
SU ,,Emilian Stanev” — Veliko Tarnovo

Abstract:

The development examines the possibility of the accordion to participate in mixed
instrumental shapes. What role and function can he perform in them? (solo, accompaniment
rhythmic or mixed). How is he perceived by his fellow musicians as an orchestral instrument, and
does modern society have the opportunity to develop this type of chamber music with the
participation of students from the musical class. Problems are also discussed with the stroke ratios
of the instruments in the co-molding process.

Key words: accordion, camerous music, arts in central schools.

AKOpZICOHBT € CPaBHUTEITHO HOB My3HKaleH HHCTpyMeHT. HeroBoTo pasnpocTpaHeHue U
TE€XHUYECKO-KOHCTPYKTHBHO YCBBBPIIEHCTBAHE € CBBp3aHO ¢ XX-Bek. /lHec TOU ce € yTBbpIAul
KaTO HHCTPYMEHT C MIUPOKAa U MHOTOCTPaHHA YHOTpeOa BbB BCUYKH MY3UKallHH CTUIIOBE — OapoK,
KJIACHKa, ChBPEMEHHA MY3HKa, JUKa3 M (OJNKIOp. 3a CHXKAICHHE, BCE MO-MAJIKO JAela U3SBSIBAT
JKeJaHHe IIeJIeHACOUEHO Ja CE€ 3aHMMaBaT C OBIAJAJBAHETO HA MY3HKalHO U H3IIBIHUTEICKO
MaHCTOPCTBO, BCE II0-MAJIKO Ca U POAUTEIUTE, KOUTO Ca CKIOHHM Ja MHBECTUPAT MaTCpUAlCH U
€MOIIMOHAJIEH PECYpC 3a pa3BUTHE Ha AETETO CH B Ta3u obnacT. KaTto mpenonaBaTen o akopJeoH
1 WHCTPYMEHTAJINCT JOCTUTHAX Ja M3BOJA, Y€ 3a PAa3BUTHETO HA MIIAINTE MY3HKAHTH OCOOCHO
IUIOOTBOPHO BB3/CHCTBHE OKa3Ba ChbBMECTHOTO My3ulMpaHe. VIMEHHO ONMUTHT B MpaKTUKAaTa MU
KAaTO MW3IBJIHUTEI-aKOPJACOHUCT, KAKTO U YYacCTUETO MM B pa3IM4YHU THUIOBE MY3UKAaIHU
dopmanuu, Me goBefe N0 yOekIEHHUETO, Ye upe3 ChbBMECTHOTO My3HILHpaHe MoraT jaa Obiaar
IIPUBJICUCHN YIESHHIH 3a 00y4eHHe 110 aKOp/ieoH. B megarorndeckara cu mpakTHKa e OUTBAM Ja
,,3aTBOPSI” LHUKBJIA Ha paboTa BBPXY KOHKPETHOTO MY3HMKAJIHO IPOM3BEICHHE, 4 HUMEHHO —
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YUCHHUIIUTE Ja Ca 4acT, KaKTO OT pa3ydaBaHETO M M3pabOTBAaHETO HA MHECaTa, U3MBIHCHUETO Ha
KOHIIEPTHUS MOJMYM, TaKa 1 10 3ByKO3ammuca (ayIHuo U BUIE0) U Pa3POCTPAHEHHUETO B MEAUUTE
UHTEPHET-NPOCTPAHCTBOTO HA TOTOBUS MY3UKaJIEH IPOJYKT.

KaTto gact oT My3uKkaneH aHcaMOBJI, aKOPICOHBT C JIEKOTa H3MTBIHABA (DyHITNH, CBBP3aHA
C METPOPHUTBM, XapMOHHS, MeNoaus M Oac, JaBa MO-roysiMa MOOMIHOCT Ha CHCTaBUTE U €
yCIIIeH 3aMeCTHTeNl Ha IIMAaHOTO B CMeceHHTe (opMamuy, oborarsiBa BB3MOKHOCTUTE 32
CLCHUYHU U351BU HA YUCHULINTE.

PaGora ¢ yueHUIIM M1 MHCTPYMeHTaJHHU cbeTaBu ropeH Kype (VIII -XII knac)

ToBa e meproIbT, B KOMTO ce M3rpakaaT THIHIHATE 0COOEHOCTH Ha JIMYHOCTTa. B Tasm
BB3pACT yUalllUTe OCh3HABAT POJISTA HA MPENoAaBaTeNs, KaTo KOHCYJITAaHT, IpUSATEN, IBUTraTell Ha
TBOpYECKaTa UM aKTHBHOCT. YMEHHATA B TEXHUYECKOTO OBJIA/IIBAHE HAa aKOPJCOHA CE JOPA3BUBAT
U YCBBBPILIEHCTBAT. YUEOHUAT MaTepuan ce yBelIM4aBa MHOTOKPAaTHO IO 00eM M CIIOKHOCT, a
M3UCKBAHHUATA KBM XYHOKECTBEHOTO M3IIBIHEHHE ce mpenu3upat. C M3pacTBaHETO Ha JIMYHOCTTA
Ha YUYEeHHUKa, C HAaTPYINBAHETO HA ONUT M MY3UKAJIHO-TEXHUYECKO YCHBBPIICHCTBAHE, IPU MIIQAUAT
YOBEK C€ M3rPakia CIOCOOHOCT 3a BIaraHe Ha JTWYHO OTHOIICHHE KbM M3ITBIHABAHUS perepToap,
KaKTO TI0 OTHOILICHHE Ha MoAOOpa Ha M3IBIHABAHUTE IHECH, Taka W MO OTHOLICHUE Ha TsAXHATa
WHTEPIIPETAIHSL.

Crnenndukata Ha Bb3pacToBaTa Ipyna Hajara MpOMsSHAa M B poOJiTa Ha MY3HKATHHS
negaror B To3m eranm Ha oOydeHune oOpbIIaM CIENHATHO BHUMAaHUE BBPXY JHYHATA
MHTEpIpeTalyss Ha KOHKpETHA My3uKa. BbB Bpb3Ka C TOBa OCBIIECTBSIBAME JAETallJieH aHaIu3,
KaKTO ¥ KOMEHTapH Ha APYT'H YYaCTHHUIM BBHB (Gopmanusra. M3rpakaaHeTo Ha Te3u KadecTBa €
CIIOXKCH TIPOIIEC, KOMTO HEH3MEHHO ¢ OOBBP3aH ChC CIOCOOHOCTHTE, BPEMECHHOTO NCHXUYHO H
€MOIIMOHAITHO CHCTOSHHUE HA YYCHUIWTE, KAKTO U HE Ha MOCIETHO MACTO- TAXHATA MOTHBAIUS U
XKemaHwe 3a paborta. Ha To3m eram Ha oOydeHHe ce IpemocTaBs BB3MOXKHOCT 3a ,,ChBMECTHA
paboTa” MeXIy yIHuTel, yYeHHUK U KOMIO3UTOP. MI3IIbIIHEHHETO Ha IHECH 3a aKOPAEOH U ChCTABH,
HallMCaHU 3a KOHKPETHU M3IBIHUTENH, JOI'BJIHUTENIHO 3acHiBa CTUMYJIa W MOTHBALMATA 3a
pabota, cnomMara 3a aKTUBU3HPAHETO HA MY3HKAJHUTE BB3NPHUATUS U BBOOpaKeHUe, 3a
oboraTsBaHe Ha MY3WKaJHHs €3WK M KyiaTypa. VI3UbiIHEeHHETO Ha HOBa aBTOPCKAa MYy3HWKa 3a
aKOpJCOH U CMECEHM WHCTPYMEHTAIHH CBCTaBH HOCH U JPYI'H IIO3UTUBH 32 MIIAINTE
W3IBJIHUTENN — TPEICTaBIHETO Ha HOBH, HEM3ITBJIHABAHH ITHECH, BOIH JI0 HHTEPEC OT CTpaHa Ha
nyOiuKaTa MpH ydyacTHe B CLUEHMYHHM W35BU, MY3UKAJIHH KOHKYpCH U (ECTHBANHM, MPHUBINYA
BHIMAHHCTO Ha EJIEKTPOHHHUTE MEIUM M CIOMara 3a ITOCTHIaHe Ha ITO-BHCOKH XYJI0KECTBEHO-
TBOpUecku pesynTatu. [Ipu cb3maBaHe W paboTa BBPXY MY3UKAIHU apaHKUMEHTH U aBTOPCKU
IIFECH 33 aKOPJICOH, B MHOTO CIyYaH ChbM Ce€ CO'bCKBAII C peAnIia mpobiieMr. 3a ChXaJeHHe Te ca
cnabo onmucaHu B MY3HMKaJIHO-TEOpPETHUECKaTa U METOAMYECKa JUTepaTypa U ce Hajara aa Obaat
pa3pelnraBaHy B X0/1a Ha yIeOHO- TeXHHYECKaTa ! XyJ0)KeCTBEHO-TBOpUecKaTa padora.

EnvH oT Hai-ciokHUTE MpoOJeMH, ca IIPUXOBUTE CHOTHOIIEHHS HAa WHCTPYMEHTU OT
pa3JINYHM TPYNH B MpoIieca HAa CHbBMECTHO My3uItpane. CII0KHOCTTA B CIIydas € IpeIu3BHKaHa
OT pa3iuyusiTa MPH 3BYKOU3BIMYAHETO HAa CTPYHHHTE, NYXOBUTE€ HHCTPYMEHTH M aKOpPAEOHA.
My3uKaTHATE MIPUXH MOraT Jga OBJaT YCIOBHO pa3lelieHH Ha JBE TOJEMH TpyIH;
»CKBUBAJICHTHH (POJICTBEHH) M ,,KOMIUIGKCHH~ (€IHOBPEMEHHO CBhYCTaBaHE HA PAINYHH
LIPHXH).

B ancaminoBoTO My3uiMpaHe Hal-TPyAHO ce OKa3Ba M3MBJIHEHHETO Ha CKBUBAJCHTHHUTE
IIPUXW, MPUYAHA 32 TOBA € Clenu@uKaTa Ha 3BYKOM3BIMYAHETO, MPHCHIIA HA KOHKPETHHS
MHCTPYMEHT — OT 3BYYAIL[OTO TSUIO (CTPYHM, METAJHU IUIACTMHKM) M TYLIETO NPH HATHUCKaHE Ha
KJIaBHIIa Cce II0NydaBa ,HEChBIaAeHWE” ¢ (pa3uTe Ha 3BYKOM3BIMYaHe. B aHcamOnoBoTO
My3HULUpPaHe € HeoOXOAMMO Ja Ce CHMHXPOHM3Mpa aTakara Ha 3ByKa U (asuTe Ha pa3BUTHE Ha
3BYKOBAaTa BBJIHA HAa PA3JIMUHATE TI0 3BYKON3BINYaHE HHCTPYMEHTH:

-HavasHa (aza;

Ha To3m eram Ha pa3BuUTHE NPU CTPYHHHTE WHCTPYMEHTH C€ HM3IION3BAT TPH OCHOBHU
npuiioMa Ha 3BYKOM3BIMYAaHE — TPEMOJIO, Upe3 NPBCTH U ¢ yAap (Meka M TBbpHA aTaka).
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EfMHCTBOTO MEXIY LIpaiiX U aKOPACOH IIOCTUraMe 110 CICAHUS HAYMH — MEeKaTa aTaka (TPeMoJio B
mpaiixa) ce CBbp3Ba C 0aBHOTO OTBapsHE Ha KjalmaTa Ha akKOpJCOHA IPH YBEIMYABAIO Ce
HalsiraHe B Mexa. [Ipu To3u BUJ araka JBHKCHHETO Ha MPBCTHUTE HA aKOPACOHUCTHTE 3aIlloyuBa
OOMKHOBEHO OT HHBOTO Ha KJaBHAaTypaTa, KaTo NPBCTHTEC ca IONPEHH A0 KIABHUIINTE WIIH
komyerara. Mekara aTaka ce IoJy4aBa M IIPH MPEABAPUTEITHO HATHCHAT KJIABHII U IIOCIICABALIO
JBIDKCHNE Ha Mexa. TBbpaTa aTaka IpH aKopJeoHa ce MolTydaBa IMpH OBP30TO MPHBEXIAHE Ha
METaINYECKUTE IUIACTHHKH, B CICACTBHE Ha ONpPEHEICHO MHHHMAIHO HallsiraHE B MeEXoBara
Kamepa;

-(aza Ha 3abp)KaHE HA 3BYKa U Pa3BHUTHE;

IMpm Tasm ¢aza mpum mpaifixa ce OTIAMYABAT [Ba THNA 3BYYHOCT — 3aTHXBAaIlA MM
3aIbppiKalla, Ch3/laBaHa B pe3ynrar Ha BUOparoto. [Ipu akopieoHa 3aTHXBAHETO (IEKPECUYEHIIO),
ce ITOCTHTa B Pe3yiTaT OT OTCIA0BAIIOTO HANATAHE B MEXOBaTa KamMepa, KOeTO OT CBOS CTpaHa Cce
ompezens OT Obp3WHATA, XapaKTepa M 3aTHXBAHETO NPH HIpaiiXxa WM JyXOBUTE WHCTPYMEHTH.
CaIecTBeHa poJis B CiTydast, IMa IBIKEHHETO HA MeXa Ha aKOP/ICOHa;

-daza Ha 3aTUXBaHe;

Haif-coxxeH eneMeHT Ha aHcamOioBata koopauHarms. [Ipu mpaiixa TS IPHKIIOYBA C
BIMT'aHE Ha MPBCTUTE U JIbKA OT HHCTPYMEHTA, a TIPH aKOPJICOHA CE ONpPEAEIs OT JBIDKCHHETO Ha
MeXa ¥ BIUTaHETO Ha KJIaBHINA (3aTBapsSHETO Ha Kiamara). B ciydas ce HaOmomaBaT Tpu BHza
3aBBPIICK — MEK, TBBPA M KOMOMHHpaH. Mek 3aBBpIIEK ce IMOJyJyaBa IPH HATHCHAT KIaBUII U
cIMpaHe Ha MeXa, WIM HpH OTIyCKaHe Ha KJIABHINA I10-0aBHO OT ACHCTBHETO Ha MPYXHWHKATA.
TBBpPO 3aBBpIICK ce IOJy4aBa, IPH OTACISHE Ha HPBCTa MO0-OBP30 OT ABWKCHHETO HA
mwiacTuHkarta. KoMOMHMpaH 3aBBpLICK € TO3HM, MPU KOWTO c€ H3BBPIIBA CIHOBPEMEHHO
ocBoOOXJaBaHe Ha KJIaBHUILA U CHHPAaHE Ha IPUTOKA Ha BB3IyX B MEXOBaTa KaMepa;

-CHHXPOHHU3UPAHE HAa 3BYYHOCTTA,;

Oxas3Ba 0cOOEHO BaKHA pOJII B IIpolleca Ha HHTOHHpPAHE W 110 OTHOIICHHE Ha
MY3HKaJIHOTO (pasupaHe. B 3aBuCHMOCT OT XapakTrepa Ha IPOHM3BEACHHETO CE WH3MONI3BAT
pa3NIMYHK CIIOCOOM 3a CHHXpOHHM3WpaHe. HeoOXoamMmo e chBmafeHHe C MpeleiiHa TOYHOCT IpH
U3IBJIHCHUE, KAKTO HA KPATKUTE, TAKa U HA [O-IABJITUTE HOTHH CTOMHOCTH U May3H.

ITocturanero Ha [1O0BP CHHXPOH TIpH UW3NBIHEHHE Ha TMHeca OT CMeceHa
MHCTPyMEHTaJIHa (popManus, € Bb3MOXKHO €IUHCTBEHO NPH HM3rpakAaHe Ha €JUHHA TPAKTOBKA,
o0ma 3a BCHYKH YYACTHHIW B H3IIBJIHHUTEICKHA Ipouec. B paboTata cH BBPXY My3HKaJIHO
MpOM3BEACHHE B TaKbB THUI HHCTPYMCHTATHA TIpyma, (OKYCHpaM BHHMAHHETO CH BBPXY
ONTHMAJICH HM300p Ha TEMIIO, B KOETO NPOTHYa H3pabdOTBaHETO Ha Muecata. JlomycTmmu ca
OPOMEHH Ha TEMIIOTO, B XOJa Ha paboTa BBPXY MY3HKAJIHOTO IIPOM3BEACHHE, HO B
3aKITIOYUTENTHAS PENETHIMOHEH MEePHOJ ce CTpeMs Na rojdepa TEMIIOBHTE XapaKTEPHUCTHUKH B
3aBUCHUMOCT OT BB3MOXXHOCTUTE Ha rpynara (TEXHHYECKO MaWCTOpCTBO, crelupuka Ha
MHIVBHIYAJTHOTO 3BYKOM3BIMYAHE H JIp.), KaTO B CBHIOTO BPEME C€ ONMHUTBAM Ja 3ara3si OCHOBHHUS
KOMITO3UTOPCKH 3aMUCHII i HACTPOCHUE.

Jpyr cepuoseH mpobieM mpu paboTaTa CbC CMECEHH HHCTPYMEHTATHH (OpMaluu €
o0e3rnedaBaHeTO Ha pPUTMHYECKOTO €IMHCTBO HAa aHCaMOJI0BaTa 3BYYHOCT. 32 HETOBOTO MOCTUTaHE
e HeoOXommMo na ObIaT (GOPMHpPAHH Yy BCEKH OTACICH HWHCTPYMEHTAINCT,  YCTOWYHBHU
METPHYECKH OIOPH.

3a mocTUraHe Ha TE3W 3aJa4YM W pa3pelIaBaHe Ha TO3H IMpoOieM, HacOYBaM BHHMAaHHETO
HAa BCEKM WICH HA My3HKaJHATa Ipyla BbPXY CAMHCTBOTO Ha OAcOBHTE HHCTPYMCHTH —
KOHTpabac, TpoMOOH, J11Ba pbKa Ha aKOp/IEOHa — KaTo OCHOBEH 0acoB (hyHAAMEHT B aHCAMOBIA.
INoguepTaBaiiky CUITHHTE BPEMEHA B TaKTa, TE3U WHCTPYMEHTH OKa3BaT aKTUBHO BB3JCHCTBHEC HA
o0mus xapakTep Ha MY3WKalTHOTO IBIKEHWE B CHOTBETCTBHE C (pa3uTe Ha Meionmusra. B
paboTara cu BBPXY KOHKPETHOTO MY3UKAJIHO MPOM3BEACHHE, M30MpaM CJHOTHUIIHA IMyJIcalus 3a
BCHYKH MHCTPYMEHTAIHCTH, C OTJIEH Jla 51 yCeTAT W ocMuciar. ChINO Taka NpH pa3ydaBaHe Ha
TEXHHYECKHU MMO-CJIOKHHU MPOU3BEACHHs, KATO Hail-yJayHW M[pPU OCHOBHA PUTMHYHA ITyJICAIUS ca
MO-KPAaTKUTE HOTHU CTOWHOCTH (HAIlp. OCMHUHN).
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EnHoBpeMeHHO ¢ paboTata BBPXY TEXHHYECKOTO M  XYAOXKECTBEHO-TBOPYECKOTO
M3pacTBaHe Ha MIIAJNTE MY3HKAaHTH, OT ONPENeNAII0 3Ha4eHHe € paboTara BBPXY CIEHHIHOTO
HOBEJCHHE U CIPABSHETO ChC CTPEca IPH U3ITBIHEHHE MPeJl Iy OIIHKa.

ChBpeMeHHNTE TCHICHIMM B cdepara Ha H3MBIHHUTEICKOTO HM3KYCTBO Ca CBBP3aHH C
MUHTCH3UBHOTO pa3BUTHE Ha aHCaMOJIOBOTO My3HILMpaHe. BKIlouBaHeTO Ha akOpJcOHa B
Pa3HOO0Opa3HN 10 MHCTPYMEHTAJIEH CHhCTaB M My3WKalHa CTHIMCTHKA (popMaIrly € HeoTHeNnMa
4acT OT HEroBOTO  pa3BUTHE Karo My3uKajdeH HHCTpyMeHT.OT Te3u ¢akTopu Npou3THYa
HEOOXOMMMOCTTA OT LIEJICHACOYEHA ITOJrOTOBKA Ha YYECHHIUTE — OBJCIIM MHCTPYMEHTAIUCTH U
npernoaaBarend — 3a pabora B 1moJoOeH poj chcraBu. ChIIEBpeMEHHO — HE TpsiOBa aa Oble
NPEHeOpPEeTrBAaHO M MY3WIIPAHETO B ENHOPOJNCH THI (QOpMalH — aKOPJCOHHH KaMepHHU
(opmaryn, akopACOHHU OPKECTPH.

3a MOCTHTaHETO Ha TE3M 3aJ[a4d € He0OXOIUMa CUCTEMHA U IeJIHacOYeHa paboTa BhpPXY
pa3BUTHE Ha YyBCTBO 3a PUTBM, MHOroriac, (akTypa M OpKECTPOBO MHCIEHe. 3a pa Obiar
MOCTUTHATH yJOBJIETBOPUTEIHH PE3yNTaTu B 00y9IEHHETO Ha MJIAJUTEe My3HKAHTH, € He0OX0auMa
HamecaTa M HaIbTCTBUATA HA ONUTHH II€Jaro3d, C sICHO BIDKIAHE 3a IIOCTABECHUTE LEH. 3a
ChXKaJeHHe, MIaJUTe YUIUTEIH, 3aBBPIIBAIIM CIEIHANTHOCTTA ,[lemarornka Ha OOyYCHHETO IIO
My3HKa U IIperoiaBaTel Mo akop/ieoH”’, HIMAT JJOCTaTh4yHa MOJATOTOBKA 3a paboTa ¢ mogo0eH THI
MY3UKaJIHH (POpPMAIIHH.
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B3AUMOJIEMCTBHUE MEXKY JUA®PATMEHOTO NEBYECKO
JUINAHE U EJIEMEHTUTE HA BOKAJIHATA IIOCTAHOBKA IIPHA
N3II'BJHUTEJIN HA ITIONIYJIAPHA MY3UKA
Maiis bomena
ny ,, laucnii Xwiengapcku*

INTERACTION OF THE DIAPHRAGMATIC BREATHING AND THE
VOCAL TRAINING ELEMENTS WITH POP SINGERS
Mayya Bosheva
Paisii Hilendarski University of Plovdiv

Abstract: As basis of any vocal training, the proper breathing in singing is of foremost
importance for the adequate utilization of the vocal apparatus. It is a major factor for the proper
sound producing, without risking to over-strain or damage the vocal cords. Its importance is in
protecting the vocal organs while facilitating the mastering and applying of all the elements of the
vocal training in the personal interpretation at the professional artistic level.

Key words: (diaphragmatic breathing, importance, factor)

Pe3rome: Karo ocHOBa Ha BCsSKa BOKQJIHA IIOCTAHOBKA IIPABHIIHOTO IIEBYECKO IUIIAHE HMa
ITBPBOCTEIIEHHA PO 3a ITBJIHOLICHHOTO M3IIOJI3BaHE Ha IJIAcOBHs amapar. To ¢ ocHOBeH (akTop
3a MPaBHJIHO 3BYKOHM3BIIMYAHE, 0€3 /la cé PHCKyBa IPEHATOBapBaHE M YBPE)KAAaHE HA TJIACHHUTE
BpB3KU. 3HAUEHHETO My € Ipelnas3Baiiku OpraHuUTe Ha 3ByKooOpa3dyBaHe Ja YyIECHSIBa
YCBOSIBAHETO W TPWIATaHETO HA BCHYKM CIEMEHTM Ha BOKaJHATa IIOCTAaHOBKA IIPH
UHIUBUIyalHaTa HHTEPIpeTalus 3a Npo(heCUOHATHO XyA0KECTBEHO HHUBO.

KarouoBu gymu: (zmadparmeHo aumane, 3HaueHHE, HaxKTop)

I'macoobOpa3yBamuTe €IEMEHTH: JAWXaTelNHa CHCTeMa, TJAacHH BPB3KH, PE30HATOPH,
apTUKyJTallMOHEH amapaT U Ap. TpsOBa na paboTAT ChIIACyBaHO 3a MPABHIHO M KaueCTBEHO
3ByKooOpa3yBaHe. OBIaAIBaHETO M KOHTPOINPAHETO HA T€3U KOMIIOHEHTH € OT 0COOEHA BaXKHOCT
3a YCBOSBAaHETO Ha EJIEMEHTUTE Ha BOKalHAaTa IIOCTaHOBKA. IIpemopbuyMTenHO € BHHATU
TJIACOBHAT amapar Aa ce MOATOTBS NMpean neeHe. Haxou momeHsBaT pa3msaBaHeTo, HO 1OI3aTa OT
HEro €, 4e NpHM NPaBUIHO paslsiBaHE IJAaChT IOCTENEHHO C€ 3arpsBa, 3a3BydaBa B CBOATA
IIBIIHOTA, OBJIASBAT CE€ OPTaHUTE HAa 3BYKOOOpa3yBaHETO, 3aII0OTO HATOBAPBAHETO € IO-TOJIIMO
OT HaTOBAapBaHETO IpHU roBop. PasnsBaHeTo TpsAOBa Aa cTaBa MOCTENEHHO U IOCIEHOBATEIHO.
IIpenoppuntenHo € Aa ce 3amouyBa C YNPaXHEHHWA 3a AuadparMeHo OWIIaHe Oe3 3BYK U
MOCTENEHHO J1a ce MPUOABAT yIPaXKHEHUS CbC 3BYK. IIbpBOHAYATHO IHANa30HBT UM € I10-MalbK B
CPEeZICH PETHUCTBP C MOCTEIICHHO pa3IIMpsBaHE MPH BCSAKO CIEIBAINO ympaxkHeHue. [Ipu mobpe
MTOJITOTBEH TJIACOB arapaT 0e30I1acHO MOJXKE Jia ce TIPEeMUHE KbM H3paboTBaHE Ha eIEMEHTUTE Ha
BOKAJIHATA TIOCTAHOBKA - MHTOHAIIMOHHA TE€XHWKA, U3PaBHABAHE HA AMANa30HA, Pa3IINpsBaHE HA
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JMana3oHa, MPaBWIHO M SICHO BOKaJoOOpa3yBaHe W JUKLHS, WHTEPIPETALMOHHU U
HUMITPOBHU3AI[IOHHY TEXHHUKH.

Hali-Ba)XHHMAT €IEMEHT IPU BOKaJHATa NOCTaHOBKA € JuadparMeHOTO AMIIAHE, KaTO OCHOBA 32
YCIICITHOTO M IIPABIIIHO OBJIAIBaHE Ha BCHYKH NMEBYESCKH TeXHHKH. [IpaBHiHOTO M M3paboTEeHO
MEBYECKO JUIIAaHE aBa Bb3MOXKHOCT 32 KaueCTBEHO M 0€30MacHO 3BYKOM3BIMYaHE, HEOOXOANMO
Ha BCEKH BOKAJICH M3IBIHMTEN. [Ipw Hero riacHWTe CTpyHHM (PyHKIIMOHHMpPAT ITBIHOLCHHO, 0Oe3
OMAacHOCT 3a (PU3HOJIOTUYHO YBpexaaHe (IpeyMopa, Bb3IU, XpoHUYeH (apuHrut u ap.). Cuen
OIlpeeNsIHe Ha TIACOBUS IIEHTHP, a OTTaM M THIIA TJ1ac, HEOOXOANMO € /1a Ce YTOYHHM JHaIa3oHa,
KOHTO mIe ce u3paboTBa Oe3 ja ce Hajarar (MKCUpaHW rpaHuny. [Ipyu HamM4YMe Ha HENpPaBUIIHO
NeBYeCKo JuiIaHe ( paMeHHO, TPBAHO, CMECEHO) WM JIMIICa Ha TaKoBa € HEoOXOIMMO 1a ce
3alouHe ¢ W3pabOTBaHE Ha IPABMIHOTO AuadparMeHO [UIIaHe, 3a Ja MOXKE YCIHELIHO Ja
HPOIBIDKH YCBOSIBAHETO HAa MOCTAHOBBUHHTE SIICMEHTH.

[Ipu oBnajsBaHETO Ha Pa3IUYHUTE aTaKH HA IeeHe ( MeKa, TBbP/A, NPUANXaHHA), y4acTHETO Ha
nuagparmara € OT IPBOCTEIIEHHO 3HadeHHe. Te ce pa3nudaBaT CIOpen MACTOTO Ha aTaKyBaHE U
HAYMHBT Ha TPENTEHE HA IJIACHUTE BPB3KWM. ENMH OT HaYMHWTE Ha TPETHUpPaHE Ha TJIACOBUS
amapat, KOHTO MOXe Ja Ch3[aje IpobiIeMHu e TBhpAaTa araka Ha 3BykooOpasysaHe. IIpu To3um
HAa4YMH HA aTaKyBaHE Ha TJIACHUTE BPB3KHM TE Ca IUIBTHO NPWICTTHANN, TJIOTHCHT € HAIBIIHO
3aTBOPEH W MOACTPYHHHAT BB3AYX TPsiOBa Ja IO pa3TBOPH ChC CHia. 110-CHIHOTO BB3AYIIHO
HaJlsiTaHe TPeAW3BHKBA TO-PS3KO pas3TBapsHE Ha TIJAaCHUTE BpB3KM. Hadvamoro Ha ToHa
MIPEAIIecTBa M3IUIIBAHETO Ha BB3AyIIHATA cTPys. KaTo mocneacTBie oT TOBa ce MolydyaBa yMopa
Ha MyCKYJIMTE U Apa3HeHe Ha JinraBunara. [locturaHeto Ha BUCOUMHH U (QHIMPAHETO Ha 3BYKa ca
3HAQUUTEHO OTPaHMYEHH M 3aTPyJHEHH. 3ByKOOOpa3yBaHETO € YMOPUTETHO M MBUHTEIHO 3a
IJIACHUTE BPB3KH U IpeKaleHaTa yrnorpeba MoXke Aa JOBeZe 10 3a00JIsIBaHMS U JJOpH 10 3aryda
Ha riaca. [leeHeTo ¢ TBBpAA aTraka € CBBP3aHO C HENOCTATHYHO IIEBUECKO MUINAHE WIIH
OTCBCTBHETO Ha TaKkoBa. PazunTa ce eqMHCTBEHO Ha TITACHHUTE BPB3KHU 3a Ch3/IaBaHE Ha 3BYK, KaTo
ce HampsraT M HaTOBapBar, 0e3 Ja ce ModydaBa THPCEHHS PE3yNTaT 3a KadecTBeH TOH. Ilpum
0TpabOTEHO TNEBYECKO JUIIAHE Ta3h aTaka ce M30sArBa W INIACHUTE BPB3KU ca IOJTyOTBOPEHH,
paBHOMEpHO II0JlaBaHaTa BB3IYIIHA CTPYs Ch3/aBa 0 €CTECTBEH IbT 3BYKa, NPEMHHaBaiKu
MEXIY TSAX C YMEPEHO CHIICH TIachK. M3aummBaneTo 1 aTakyBaHETO Ha TOHA CTaBa €THOBPEMEHHO
1 HeoOXOouMaTa BICOKA MO3UINS Ha TJ1aca ce MOAAbPrKa MIOCTOSHHO. YIECHSIBA Ce AMHAMHUYHOTO
HIOAHCHPaHE W IIEEHETO BBB BHCOK PETHCTHP € Oe3omacHo. 3aToBa MeKaTa aTaka Ha IIeeHE €
JI0Ka3aHO Hall-OnmarompusTHa U IeJiecho0pasHa 3a riaca.

Bpb3karta Mexay YMCTOTO HHTOHHpPaHE M JoOpaTa IeBYecKa OIopa ce M3pa3sBa B HHTOHAIIMOHHO
cTa0WiIM3MpaHe Ha TOHAa OT paBHOMEpHAaTa M IOCTOSHHA BB3JYyIIHA CTPYs, [OJaBaHa OT
nradparmara. To e eqHO OT Hali-HeOOXOANMHUTE KadecTBa 3a BCEKH BOKaJIeH N3MbIHUTEN. OCcBeH
IPEJICTaBSHETO Ha MEJOJMYHATA JIMHHS B My3HKaJIHOTO IPOM3BEACHNE MMa BA)KHA POJISI U KATO
H3pa3HO CPEACTBO 3a HWHAWBHAYATHOCT HAa BCEKH BOKAJIICH M3IBIHWTEN. VIHTOHammoHHaTa
TEXHUKa € €JIMH OT OCHOBHHMTE EJICMEHTH Ha BCsIKa BOKaJHA IIOCTAaHOBKA (OpHaMEHTHKA,
yKpameHus, ¢uwinpaHe ¢ OBp3M MEJOAWYHM Tacaxd). [Ipw OBMAASHO NPABIIIHO IIEBUECKO
JMIIaHe M3IOJI3BAHETO Ha YKPAIICHMSATAa M BCHYKU JIMHAMHUYHM HIOAHCH € YJIECHEHO, 3alll0TO
IoJiaBaHaTa BB3IyIIHAa CTPys OT JuadparMara € KOHTPOJMpaHa W CE€  TPOMEHS CIIopen
XKEJNAHWeTO Ha M3MbiaHuTeNnst. Toll Moxe 1a mpoMeHs (YCHiIBa WM 3aTHXBA) JMHAMHKATA PSI3KO
WM BHE3AITHO CTIOpE]] ThPCEHMS e(eKT 3a TaeHNs] My3HKaIeH MOMEHT.

V3paBHeH aMana3oH O3HAYaBa €JHAKBO SICHO W OJIaro3ByYHO 3BydYEHE Ha BCHUYKH NEBYECKH
perucTpu u W3pabdOTEHH TPEeXOAW Mexmy Tax. Jlmadparmara MMa OCHOBHA pONS IIpH
NPEMUHABAHE HA MPEXOAUTE MEXIY PErMcTpHUTE, 0COOEHO NPH IIPEX0Ja OT IPhIEH PE30HATOP
(BHCOK perucTbp) KbM TTIaBOB pe3oHaTop (MuKC). CMsSHATa Ha PE30HATOPHUTE M3MCKBA 3acHIICHA
JuadparMeHa omnopa, KOeTo Hpejroiara KOHTPOJIMPAHO yCHIBAaHE Ha BB3AYyLIHATa CTpys. AKO
IeBUeCcKaTa OIopa € HEOOCTaThYHO CHWIHA WM HE CE 3aIbpXH 3a HEOOXOIMMOTO BpeMe B
MOMEHTA Ha IPEMHUHaBaHe, O3ULUATA CE U3ITYyCKa M HE MOJKE JIa CE OCBIIECTBH YCICIIEH MPEXOI.
BaxHo e mmadparmara 1a M3IBp)KH HaIPeXEHHETO, KOETO Ipesroara 0TpaboTeHO ITEBUECKO
aumane. M3paboreHnte nmpexoan rnomaraT 3a H3paBHEHO 3BYYEHE Ha JMana3oHa, KOETO OT CBOS
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CTpaHa YJIECHSBA W3IOJI3BAHETO HA BCHYKH PETHCTPU M PE30HATOPH, KAKTO M Pa3lIMpPSBAHE HA
MIEBUCCKHUS TMANa30H 0e3 OMaCHOCT 3a TITACHUTE BPB3KH.

KeMm pasummpsiBaHe Ha [Ouana3oHa ce MPHUCTHIBA CJIEJ NOCTUTAHETO HAa IPaBHIHO
3BYKOM3BIMYAHE, M3PAaBHCH AWANla30H M CTA0WIIHO TMeBdYecko numraHe. [lomxonsT TpsiOBa ma e
BHUMAaTEJICH, ChoOpa3siBaiiku ce ¢ (PM3MOJOTHYHUTE OCOOCHOCTH Ha ChOTBeTHHA Iiac. CMsHaTta
Ha pe3oHaTopuTe (IPBJCH M TIIaBOB) M3MCKBA OBJIAJSBAHETO HA TPEXOAa OT TPHICH KbM ITIABOB
pe30oHaTop, T.e. mpexoja OT BHCOK PETHCTHP KbM MHKC. ChC CHCHU(PHUIHHA METOIH Ce MOCTUTa
SICHO 0O3By4YaBaHe Ha KpaWHHUTE HUCKH U BHCOKU TOHOBE 32 ChOTBETHH: Titac. HeobxomumocrTa ot
JIMXaTellHa Oropa € KaKTo 3a KpailHWTe BHCOKU TOHOBE, TaKa U 3a KpaiHUTE HHCKU TOHOBE Ha
JIMaTia3oHa.

Pa3znnyHOTO 3ByKOOOpa3yBaHE (JapHHKCOBO, MHKCOBO, (hajIeTHO) € HeoOXOAWM IOXBaT 3a
HHTEpPIpETaIys. YIacTHeTO Ha KOpeHa Ha e3MKa, HOCOTITbTKaTa, MEKOTO HebIe, TBBPIOTO HelIle,
€CTECTBCHUTE PE30HATOPH, Pa3IMYHOTO HACOYBAHE HAa 3BYKOBAaTa BBJIHA, pa3iiMyHATAa aTaka Ha
TOHA MMPOMEHST 3BYyKa, KOETO € KpaifHaTa 1en. ChbBpeMEeHHHUTE TeHCHINN Ha TIOTI [IeeHe N3UCKBAT
M3M0JI3BaHE HA TJlaca KaKTO ITBJIHOLCHHO, Taka U 10 pa3iuyeH HauyuH. T.e. Ja ce M3Moi3Bar 5
MEBUECKU PETUCTBPa (HUCHK, CPEJICH, BUCOK, MHKC, (amueT /Bede u 6-1/, 2 pe30HaTopa-rpbIcH U
TJIaBOB, 3 BU/a 3BYKOM3BIMYAHE-JIAPHHKCOBO, MHKCOBO, (aimeTHO ). ToBa oborarssa u3pasHHUTE
BB3MOXKHOCTH Ha M3IIBIHUTEIIS.

HoBute wm3ucKkBaHHS BBB BOKAJHOTO W3KYCTBO JIaBaT BB3MOXKHOCT 32 II0-OCBOOOIEHO
HHTEPIpPETHPaHe HAa IION My3HKara. Pa3nuyHWTe WHAMBHAYAIHH IaJCHOCTH, CBUYCTAaHH C
MOJXOJAIIa BOKAJHA  IIOJrOTOBKA HMMaT BB3MOXKHOCT 3a m00pm pesynratu. Ilpum mon
IIOCTAHOBKaTa € OCOOCHO HEOOXOAMMO NPABHUIHO IIEBYECKO MWIIAHE IMOPagd CHeuu(GUIHOTO
JIAPMHKCOBO 3ByKoOOpa3zyBaHe, 3a Ja ce TIpelra3d IJIacoBHS amapar OT (DU3HOIOTHYHA
yBpexkaanus. OBIaAsBaHETO HA eIEMEHTUTE Ha BOKAJHATAa TEXHMUKA CIIOMAara 3a OBJIAsBAHETO Ha
TJIACOBHS allapar, 3a Jia ¢€ M3MOJ3BA 110 PA3MYeH HAUMH M C Pa3lINYHO 3BYyUYCHE, KaKTO W 3a
Pa3BUTHETO Ha TJIACOBHTE JaJeHOCTH. [IpaBHiHATa BOKalHA MOCTAaHOBKA JaBa BB3MOXKHOCT 32
ITBJIHOIICHHOTO W3MON3BaHE Ha BB3MOXKHOCTHTE Ha [IaJeHWs IJIaC W pPa3BUBa MO-TOJsIMa
¢bu3nyecka M3IAPHKIMBOCT, O3 J1a Ce PHCKyBa HpeToBapBaHe. Bceku mporec HpH meeHe (OT
BJIMIIBAHETO 10 M3HACSHETO U 0()OPMIHETO Ha TOHA) TPsOBa a OBIe OCH3HAT, 3a a MOXKeE 1a ce
koHTpoaupa. KomkoTo moBeve e OBNaIsH IIIaCOBHs amapar, TOJIKOBA MIO-MHOTOCTPAHHO MOXE J1a
ce M3IO0JI3Ba, KOETO Ch3/aBa pazHooOpa3me Ha 3BydeHeTo. [[03HaBaHEeTO Ha pa3lIWYHHUTE BHIOBE
MIEBYECKO JMIIAHE, NEBYECKa aTaka, BUOpaTo (OTKJIOHEHHMATA OT IMPHETOTO 3a HOPMAJHO),
IIO3BOJISBA J]a CE Pa3rpaHMYaBaT MPHETHTE U JOKA3aHO MPABHIIHH, HOAXOMAIIN TTOIXOIHU Ha IIECHE
OT HEIPaBWIHUTE W ONACHU 3a riaca. ToBa ¢ HEOOXOIUMO, 32 J]a Ce pa3rpaHUyYaBaT M H30sArBaT
0cO0CHO TIPH CaMOIIOATOTOBKA, 0e3 Iemarormdeckn KOHTpoi. IIpM M3MONI3BaHETO HAa BCHUKH
eJIEMEHTH Ha BOKAJHATa NOCTAaHOBKA, HA(PParMeHOTO IHIIAHE ¢ HEOOXOJUMO 33 IPABHIHOTO UM
Ipuwiaraie ¥ 3a OMa3BaHe Ha TIJlaca INIPH MHOTOYACOBH M3IBIHEHHA. DH3HIecKOTO u
MICUXMYECKOTO HATOBapBaHE € MO-TOJIIMO M IJIacChT MMa HYXJa OT IOJIKpeIa.

PaznuueuTe My3uMKalHH CTHJIOBE B IION My3MKaTa MPEANONaraT MOAXONAII IIOAXOJ Ha
W3IBJIHCHUE 332 BCCKH eIUH OT TsX. Ompesens BOKAIHUTE W3PAa3HU CPEACTBA, KOUTO Ja U3Pa3siT
crnerudrkaTa Ha CTHIA Ype3 HHAUBHAyaTHOCT. OBIaJeHUTE MEBUSCKO AWIIAHE, IeBUeCKa aTaka,
BHOpaTO, NUHAMHKA, OPHAMCHTHKA, WHTOHAIMOHHA TEXHUKA, CBOOOJHO IpPEMHHABaHE IIpe3
BCHYKH HEBYECKH PETHCTPH, CMSIHA Ha PE30HATOPHUTE, PA3IMYHO 3BYKOOOpa3yBaHE IO3BOIABAT
MOAXOIAIO M Pa3sHOOOpa3HO 3BydueHe. VIMa BB3MOXKHOCT 3a IO-TOJSIMA HM3PA3UTEIHOCT U
MHOrooOpaszeH noxxoxa. Beexm ctunm mma croeruduka, KOATO To OTIN4YaBa OT APYTUTE, a 3a
TOYHOTO My IPEICTaBIHE € HEOOXOAWM TOJsIM HA0Op OT BOKAJIHH TEXHUYECKH YMEHHS.
Hampumep HEoOX0aMM € pa3nuieH MOAXOJ W M3pa3sHU CPEelCTBA NMpH (BHK, OJIyC, KBHTPH, POK,
Oamama, cymHr, coyn u ap. IleBdeckara araka, IMHaMHKaTa, BHOPAaTOTO, OpHAMEHTHKAaTa HE €
HOAXOMAmO Ja OBJaT enHakBU. XapakTepbT € pa3NUueH, KOeTO ompeaens u u300p Ha
CHOTBETHUTE U3pa3HU cpeicTBa. [(nagparMeHOTO MEeBYECKO TUIIAHE € OCHOBATa, BBPXY KOSTO ce
rpaay IpaBHIHATA BOKAJIHA MOCTAHOBKA W BCUYKU HEWHH €JIEMEHTH Ca 3aBHCHMH OT Hesl. B mon
IIOCTaHOBKAaTa € HE0OX0IMMa TaKaBa OCHOBA TIOpaIy clienu(HKaTa Ha 3ByKOOOpa3yBaHETO U JaBa
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BOKaJIHA ¥ MHTOHAIIMOHHA ycToitumBocT. Ha Hes ce pa3uuTa mpu BOKaJIHU MPoOJIeMHu, IpU MO-
TPYAHUTE MOMEHTH Ha W3IBJIHCHHE WM 37paBocioBeH amckomdopr. Cpobomata 3a
HHTEPIPETAUS U3UCKBA MHOTO JOOPU MEBYECKH YMEHHUSI Ha OCHOBATA HA OTPAbOTEHO MEBYECKO
JAUIIAHC, ITO3HABAHC HA TJIACOBUTC CU BBb3MOXXHOCTU U MHAWBUAYAJICH CTUJI HA U3ITBJIHCHUC, 3a 1a
MMa KPEaTUBHOCT U HHAUBH/IYAJIHOCT B IPUHOCA HA M3ITBIIHUTEIIS.
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CIHEIIU®UYHU OCOBEHOCTHU HA TEXHOJIOT'USITA HA
YCBOSIBAHE HA BbJITAPCKUSA NIECEHEH ®OJIKJIOP OT AELIA B
HPEAYUYUJINLHIHA BB3PACT
Ilena /IumutpoBa
Al ,Maauna” — rp. [lioBaus

SPECIFIC FEATURES OF THE TECHNOLOGY OF THE ABSORPTION
OF THE BULGARIAN SPLENDID FOLKLORE BY CHILDREN IN
PRE-SCHOOL AGE
Pepa Dimitrova
Malina Kindergarten, Plovdiv

Abstract: The publication reflects some basic problems in the development of children's vocal
performance of songs from Bulgarian folklore. We have exposed our experience and approaches in
overcoming the vocal problems of children in the kindergarten.

Key words:vocal training, Bulgarian folk folklore, diction, vocal range, repertoire

IMoguepTaHOTO MPUCHCTBUE Ha OBArapckaTa HapoJHAa My3HMKa B ChIbPKAHUETO Ha yueOHHTE
roMarajia o My3WKa 3a MpeydIIHIIHA BB3PAcT M3MCKBA MYy3WKAaTHHTE IEJaro3u Ja MO3HaBaT
3a1bJI00YCHO OBJITapCKUs My3HKaJIeH (POJIKIOp M 0coOEHO HapoAHara NeceH. My3HKaIHUST
mejaror TpsOBa HE caMo JAa Biajee Oe3ympedHOo HapoAHUS (DOIKIOP, HO CHINO Ja BHUKBA U
3a7b160YEHO J1a MPEICTaBh TEKCTa Ha U3y4aBaHUTE HAPOJHU MECHH, KOUTO B ONPENENIEH CMHUCHI
,, TOBOPAT’ Ha BCE MO-HETOHATEH 3a THEIIHUTE JIea e3UK.

Bbparapckusit HapozaeH (oNKIOp € HeoOXOIMMO J1a Ce YCBOsIBA OT JielaTa, Thil KaTo TOH € U3BOp
Ha pojoro0re, Haclana , HOCH eCTeTHIecKa aHTaXHUPAHOCT, IPHEMCTBEHOCT, KOATO € MOoTpeOHa
3a MpoABJKaBaHEe Ha HAIlMOHAIIHATA TPAAULMATA.

B CBBpPEMEHHHA-KYNITYpHO HCTOPHYECKH IIPOIEC € BaXKHO MOAPACTBAMIUTE Ha IECHAT
JOCTOIHCTBaTa Ha POJHUS (OIIKIIOP, Ja TH U3II0I3BAT U 000TaTsBaT.

IIpn u3ywaBaHe Ha HAPOAHOTO M3KYCTBO JEI[aTa B MPEAyUMIHNIIHA BH3PACT MIPUTEKABAT EIUH
MHHHMYM OT 3HaHUs, C IOMOIITA HAa KOWTO 1€ MOTraT Aa OLEHST OOraTrcTBOTO My B IO KbCHA
BB3pacT. JlokazaHo e, 4e HaIeTo HapOJHO TBOPUECTBO MPEACTABIABA CHHTE3 OT U3KyCTBA, YHETO
H3IBIHCHHE HW3HCKBAa MHOTO TPYIl, yMEHHS U ce0eoTaaBaHe.

Etnorpadu, donxnopuctu u xopeorpadu,u3cieBanu JeceTUIeTs (oNKIopa, 3HasIT Y€ B HETO
nMa obpasiy, NpeAHa3sHadeHH 3a JIella — UTPU 1 3a0aBJIeHNUs], HO TOH € Ch3/1a/ieH OT Bb3PACTHUTE U
€ TpelaBaH OT MOKOJICHWE Ha mokoseHue./lenara ca OMIM ChIPUYACTHY B OUTA U MPa3HUIUTE Ha
ceMeicTBOTO. MHOTO OT (ONIKIIOpHHUTE 00pa3[¥ Ch3IATCHH 338 BE3PACTHHUTE Ca C JICTCKH TEMH OT
KUBOTHHCKUSI WIIM PACTHTENHUS CBAT, CBIIO HAAWTPABAHHUATA U UTPUTE CHC CHPEBHOBATEICH
XapakTep, BIIOCIECTBIE ca 3all0YHAIN Jla Ce W3MBJIHABAT U OT Jena. [IpasHuIuTe MOCBeTeHN Ha
Jerara, ca TBbpJIe MaJIKo, 33 TOBa TIECHUTE U TAHIUTE Ch3AaJAE€HH CaMo 3a TSX, CE CPeaT psSaKo.

B Hacrosmus JOKNaa TMpEACTaBs IME OIMTAa CH BBHB BOKaNHATa pabdoOTa NpH YCBOSBaHE Ha
HAlMOHAITHUS HU My3HKaseH (OJIKIOp OT JelaTa B JeTcKaTa rpaJnHa.
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Hamara yen e 1a mpeictaBuM pa3paboTKa Ha ONTHMH3UPaH MOJAENT Ha 00y4YCHHUE 1O HapoaHA
My3HKa Ha 3-7 rOJMIIHY Aela B JeTCKaTa FpajiiHa.
OT Ta3u 1en Npou3THYAT CIEAHUTE 3A0AYU:
- TPWIOKEHHE Ha BOKAIHU METOIH, 3acATamy OOy4eHHEeTO Ha OBIrapCKusl MeceHEeH
MYy3HKaJIeH (HOIIKIIOP;
- pa3BHBaHE Ha NEBYCCKUTE NICTCKH IJIaCOBE,YCBOSIBAWKU HALMOHATHUTE HU NEBYCCKU
TPaIUIINN B KyJITYpa;
- aHanm3upaHe ocoOeHOCTHTE Ha (OJKIOPHOTO H3MBIHCHHE — 3BYKOM3BINYAHE B
00yuuTeTHUS TPOLIEC.

OOy4eHHeTo TO HApOAHO MeEeHEe ¢ IIed pa3BHTHE Ha JETCKaTa JIMYHOCT M TBOPYCCKHS
MOTCHIHMAN Ha TOAPACTBAIIUTE, ONPEes 3HAYCHUETO M aKTYaTHOCTTa Ha H3CIICABAHMUS IPOOIICM.
Obexm Ha U3CIIEIBAHETO € OBIrapcKus (OIKIOPEH IeCeHeH MaTepral i (HOJIKIOPHU UTPH .

Ilpeomem Ha M3CIENIBAHETO € BOKAIHOTO OOy4yeHHe Ha JenaTta OT 3 10 7 TOJUIIHA BB3PacT,
CBBpP3aHO C OCOOCHOCTUTE, crenudukata Ha OpHAMEHTHpaHe U 3BYKOHM3BIHYAHE TIPU
M3IIBIHCHUETO HA OBIrapcKusl meceHeH (OIKIop.

Memooume Ha n3cienBaHe, KOUTO NPIJIOKUXME ca HaOIIoeHNe, ChOeceIBaHe U aHAIN3.

B crpykTypara Ha meBuYeckata ICHHOCT BIIM3aT TPUTE OCHOBHH MY3WKAITHH JACHHOCTH:
8b3NpUeMane, UNBIHEHUe, Xy0odcecmeeHo-meopuecka unmepnpemayus.llpn meeHeTo te He ca
pasrpaHuYeHH eiHa OT Apyra. HepasBUTHST M HEYyKpEIHAI IJIaCOB amapar Ha JEeTeTO M3HCKBa
BOKAJIHUSI TI€JIaroT J1a HACOYM BHIMAaHHETO CH KbM Pa3BUTHETO Ha T.HAp. ,,IEBYECKA HHCTPYMEHT
- TPSKO CBBP3aH C LEHTpalHaTa HEPBHA CHUCTEMAa,KOATO IO KOHTponupa u perymupa. OT
Ka4eCTBOTO Ha BB3MPUETHUTE W3IMBIHCHUS HA YYUTENS WIA OT 3allnca,KakTo W OT CTENeHTa Ha
pa3BHUTHE Ha IEBYECKHs IJIaC Ha JETETO, 3aBHCH (POPMHPAHETO HA MEBYCCKUTE MYy YMEHHS U
HaBUIIN. Bh3nprueMaHeTo U BB3IMPOU3BEKIAHETO HA MEJIOUATA U3UCKBA T00Ope pa3BUT My3UKaICH
CIIyX, a TOBa € MPSIKO CBBP3aHO C ICHHOCTTA CIIylIaHEe HAa MYy3HKa.

3a gemara OT MpeAyYIMIIHA BB3PACT € MPETMOPBUNTENTHO Pa3BUTHETO HA MEBYECKHUS TiIac JIa
NpOTHYa HA OCHOBATa Ha €CTECTBEHOTO 3BYyKOOOpa3yBaHe. To3W MOIXOI MO3BOJISBA YCIEIIHO Jia
ce pa3BUBAT TJIACOBETEC Ha BCUYKHU Jiel[a, & KbM TE€3W C MY3UKAIHU W BOKAIHH 3aJI0XKOM Ja ce
NPWIOKH HHAWBUITYaICH MOIXO.

Jlemara ¢ ectecTBeHa IIOCTAaHOBKA B HAPOJHOTO MEeHE cielBa Ja ObaaT MOOMPSABAHH, KaTo Ce
CIIe/IU 3a MPaBIJIHOTO Pa3BHTHE Ha IJlaca UM U ce paboTH ¢ TAX WHAUBHAyanHo./loOpe e Te nma
ObJaT CTHUMyNHMpaHH C ydacTus B HanuoHaHU (QONKIOPHO-MY3HKAHH KOHKYPCH KaTo —
,Opdeera nap6a” (rp. Codus) , ,,Opdeeso nzsopue” — (rp.Crapa 3aropa), B KOHIIEPTH H JP.

B nnauBuayanHara paboTa ¢ TaJaHTIIMBY €A € HY)KHO BOKaJHHUS Mearor, 1a ce chobpassisa ¢
0COOCHOCTHTE Ha CHOTBETHATa BB3pacT M mcuxuka. [Ipy monbopa Ha peneproap,BHUMaHHUETO Ha
nenarora TpsOBa Ja € HACOYeHO KbM BOKAJHHUTE BB3MOXKHOCTH M TJACOB JHAIla30H Ha Jerara,
KaKTO ¥ KbM TOJXOIAIIA 00pa3Iy OT JETCKUS MeceHeH (OIKIop — (Hamp. HapoaHU niecHu ot 11
gact Ha CO. ,ITecenna qera” — M. Mutesa). B peneproapa morar na 6bp1aT BKIIOUSHH BECEIUTE,
UTPUBH JICTCKH TIECHH, IECHUTE 32 L[BETS, ’KMBOTHH,XyMOPHCTHYHUTE,00PCTHU H JAP.

XapakTepHa O0COOCHOCT 3a JeTCKaTta BB3pacT € , 4Ye Pa3BUTHETO W OBJIAASBAHETO Ha
MIeBUCCKUTE YMCHUS W HaBHUIM 33 3ByKOOOpas3yBaHe, AWIIAHE, TUKLHMS, NEBYECKA CTOMKa U Jp.
CTaBa ype3 My3UKATHO-CIYXOBOTO MOApakaHUe, KOETO € OCHOBEH METO] BbB BOKaJIHAaTa paboTa B
JIeTCKaTa rpajifHa.

Heo6xomumo e na ce pabotu 3a 3ByK00Opa3yBaHETo, 3a [ja ce HaydaT Jelara Ja MesT HaleBHO,
€CTECTBEHO, 0Oe3 Hampe)keHHe, KaTo W3IIABaT TEKCTa Ha IECEHTa, BMECTO Ja IO H3TOBAapsT.
TTOBBPXHOCTHOTO M KPATKOTPAaHO AMIIIAHe, MPUCHINO 32 Ta3d BBH3PACT ,BOJHM IO HAKHCBAHE HA
MENIOJIUATa M 3aTOBA M3IISIBAHETO OT TIEIarora W HEMOCPEICTBEHOTO MOBTOPEHHE OT Jerara €
OCHOBEH METOJMYECKH IOXBAaT. YJAa4HO € M  [OKa3HOTO  W3MBIHEHWE Ha COJHCTH OT
Ipymara,KouTo ca ¢  SICHA IUKIOWS, TPaBWIHO (pasupaHe, €CTECTBEHO 3BYyKOOOpasyBaHe,
MHTOHAIIMOHHA YHCTOTa, TOYCH METPOPUTBM WU BB3AcCiicTBAIA APTUCTUYHOCT. TOBa BIHsC
TIOJIO’KUTENHO TIPU TeBdeckaTa paboTa ¢ OCTaHAJIMTE JAella OT TpylaTa M YCKOpsBa Ipoleca Ha
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YCBOsIBAaHE Ha IMECEHTa. PeIyBaHETO Ha IPYIIOBO U COJOBO IECHE AOMPHHACS 332 BH3MOKHOCTTA
JieraTa Jia U3MedT U /1a CIIyIIaT IeCeHTa IoBede IBTH, /1a S OBIAAEAT U 3alIOMHSAT IT0-1o0pe.

TouHara,’CHa W W3pa3UTEIHA AUKIMS MPU IPOU3HACIHE HA TEKCTa HA MECCHTAa € SAWH OT
mpoOJIeMHNTe MOMEHTH BBB BOKajmHaTa paborta. B ciydas, memarorsT ciefBa Ja HAacodd
BHUMaHHMETO Ha JeNaTa KbM IPaBHJIHO NPOHM3HACSHE Ha BCEKH 3BYK, AUAJCKTHUTE AyMH U
IUTOCTHUS TeKcT. KaTo oBnmansgBa mameHa IeceH, JETeTO MHOTOKPAaTHO IOBTApsS €HA M ChINa
moperiia OT 3BYKOBE,a IPH HM3IIBIHEHHETO HA BCEKHU 3BYK 3aJbPKAHETO € B 3aBUCHMOCT OT
HOTHaTa TpalHOCT. [IOBTOpEHUATa U BBH3MOKHOCTTA 32 OTHOCHUTEIHO MO-0aBHO W3rOBapsHE Ha
3BYKOBETE Ha peuTa IPpU IEeCHETO, Ch3l1aBa OMpEAeiicHa CHCTEMA OT CIIyXOBO-/IBUTATEIHH BPB3KHY,
a JIBIDKCHUATA Ha apTUKYJAIMOHHMSA armapaT ce aBToMarm3upar. Taka paboTara 3a SCHA THUKITHS
MU TIECHETO IOJIOMAara rOBOpHaTa apTUKYJIAMs M MPEOJOIIBAaHETO Ha PEAWIa 3aTpPyAHCHUS
BBB (DOHETHYHOTO pa3BUTHE Ha TOBOPA.

3a IoCTUraHeTo Ha SCHA IIeBYECKa JUKIU H3II0JI3BaXMe CICITHUTE TOXBATHU:

- UW3roBapsHE LICMHEIIKOM Ha OTACIHH JyMH HIH TeKCTa Ha meceHta (mox ¢opmara
Ha Urpa);

- HAacOYBaHE HAa BHUMAHHUETO Ha JiellaTa KbM HM3PAa3HTEIHOCTTa HAa WHTOHAIMATA (Taka
aKIEHTUpaMe BBPXY BPB3KHTE MEXKIy HHTOHALMATa HAa TOBOpHATAa ped U
My3HKaJIHaTa HHTOHAIHSA);

- pa3yyaBaHe C HSKOJIKOKPATHH MOBTOPCHUS HAa 3aMbrajKu M OpPOWIKH C IeT
pa3BHBaHE Ha  APTUKYJIAIMOHHUS (HAIp.: i, qui koH4o”,”MHu,MuHn” -
3aIIbTaJIKU; U ,,Ana-0ana-nura” , ,,Ana-6ana —opTokasna’ - OpOHIIKH)

- Tonbupane Ha Hali-yaayHus 32 JeNaTa PeruCThp 3a U3MBIHEHUE HA ITECEHTA .

Jpyr npobieM B Ta3W BB3PACT € OrpaHHUYCHUS TIaCOB JHANa30H Ha Jelara B NMpeaydiIHIIHa
BB3pAcCT , OKOJIO OKTaBa: ,,101-m102” . TsaxHaTa ecTeCTBEHO 3ByUalla 30Ha — 0e3 HalpeXeHue e B
npenenure ,,pel” , ,mul — nal”, ,cul” okraBa.To3n Manbk 00eM ce OTpa3siBa BbPXY KaueCTBOTO
Ha TeMOBbpPa,MHTOHAMATA U EMOLOHATHOTO UM H3IIbJIHCHHE. 32 PA3IIUPSBAHETO HA TJACOBHUS UM
JIMaTa30H He € HeOOXOAMMO J1a C€ THPCAT ITECHHU C IO-TOJISIM TOHOB 00eM. XapaKTEepHO 3a MOBeUe
OT HapOJHHUTE MECHH € ,9¢ Te Ca C MaJbK AMAna3oH. 3a Ja He ce NMpeyMopsBa IJachkT U Ja ce
Ch3/1aBa HANPE)KCHNE, IPUCTHIINXME KbM TPAHCIIOHHUpPAHE BHB BB3XOMAIIA W HU3XOJIIA MOCOKA.
ITo TO3u HAYKMH MOCTUTHAXME PA3LIMPSIBAHE HA [JIACOBUS IUANA30H U Pa3BUTHE HA MYy3HKAIHUS
CITyX B Pa3IMYHU TOHAJHOCTH.

BbB BpB3Ka C MPEOAOSBAHETO HA rOpeH30pOCHHTE MPOOIEMH M  OMAa3BaHETO HA IETCKHS
rimac, e Jo0pe a ce HalmpaBH BHHMATENICH ITOJ00p Ha pemeproapa. 3a JETCKHS pereproap ca
MOAXOASAIIN TIECHH C JICKH, SIPKU U Pa3HOOOPa3HU MEJIOAUH, C HECTI0KHO MEIOTUYHO BIKCHUC U
SICHO M3pa3eHa JiajoBa cTpykrypa.llpakTikara mokasBa, de JIECHH 3a yCBOSIBaHE ca PUTMHYECKH
MOJETM C MOBTOPEH CTPOEX OT HAYAIOTO A0 Kpas Ha MeceHTa. B HamumsaT pemeproap
mpeo0biaaBaT IMEeCHUTE B MAXKOPEH JaJ, B KOWTO HE BKJIIOYBAME ITIECHM 0e3 TOHAIHa OIopa,
TPYIHO YCBOMMH OT Jnenata. [lon3Baxme necHu Haii-uecTo B paBHOJENCH 2/4 u 4/4 wnu mpoctu
HEepaBHOJETHN pa3MepH 5/8, 7/8, 9/8 ¢ HecmokeH PUTBM, B YMEPEHO TEMIIO M JAWHAMUKA H TI0
KpaTK{ MEJOJMYIHH (pa3u.

[IpoGmemute 3a peneproapa, GOpMHUPAHETO HA XOPOBH HABHIH, OCOOEHOCTHTE Ha COJIOBOTO
M3IBJIHCHHE HE ca OOCKT Ha Hamiata Tema. Te me ObJaT OTPa3eHH IMO-KbCHO B CIICIBAIH
MyOJIMKaIHN.
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OCHOBHMU ITPOBJIEMMH IIPU PASBBUTUETO HA KJIABUPHATA
TEXHUKA U OPHAMEHTHUKA
Kusko Kaparat6anos', Mapuana MureBa?, )Kyinera Tanena®
10V ,, Jdymo XamxkuaexkoB' - rp. [lnosaus, *[110BIUBCKH YHHBEPCHTET
wlaucuii Xuaengapeku®, *0Y ,Ex3apx Autum I“ - rp. [lnosaus

MAIN PROBLEMS IN THE DEVELOPMENT OF THE PIANO
EQUIPMENT AND ORNAMENTATION
Zhivko Karatabanov!, Mariana Miteva?, Zhulieta Taneva3
Dusho Hadjidekov', Plovdiv Paisii Hilendarski University of Plovdiv?,
Ekzarch Antim I, Plovdiv?

Abstract:

The paper discusses the main problems and stages of the development of the piano technique.
Methodological problems and our attempt to overcome them are exposed. Another aspect of the
development is the presentation of the different ornaments in the different styles and their ways of
absorption.

Key words:

Development, piano equipment, ormanentation

IloHATHETO KIaBMpHA TEXHHMKA O3HAYaBa HATPYNBAHE HAa M3IIBJIHUTEICKM YMEHHMS U OIUT 3a
IPETBOPSIBAHE HA Pa3IMUHHU MY3HKATHH 00pa3n. KOMIIOHEHTH Ha TOBa NOHSATHE Ca KaueCTBEHO
3BYKOU3B/INYAHE, €1aCTUYHOCT, CBOOOa, OBbP3HHA U U3IPHKIUBOCT HA PBLETE.

Ipu pasrnexxpane Ha paboTaTa BepXy KIaBUpHATa TEXHMKA IIE CE€ CIIPEM HA HIKOU OCHOBHH
npoOJIEMU,KOUTO TS MOPaXk/a, a UMEHHO:

[TpoGemMu B IPBCTOBA TEXHHKA,;
[Ipobnemu BBpXy paboTaTa HaJ TaMHU, apIeKH U XapMOHUYHH HHTEPBAIH;
ITpoGemMu cBBP3aHK C U3ITBIHEHHETO HA CTIONN M TEXHUYECKH YIPaKHEHS;
[IpobiemMu Mpon3THYALIM OT TEXHUKATA HA 3ByKOM3BIINYAHE.
ITpoGmemMuTe B IPBCTOBAaTAa TEXHHUKA CA CBBP3aHU C !
Hsrpaxane Ha cCaMOCTOSATETHOCT U U3APBHKIUBOCT HA IPBCTUTE;
H3paBHEHOCT Ha TYIIETO B MACAKUTE,;
W3paBHEHOCT U HANIEBHOCT Ha TOHA;
PasTaranero Ha AaHTa IpH U3IMBIHEHUE HA FOJIEMH XapMOHUYHU MHTEPBAIIN.
3a mpeomonsBaHe Ha MpoONeMHTe B pa3BUTHETO Ha NPHCTOBaTa TEXHHKAa B HaIIaTa
negarorundecka pabota paszensme padboTaTa Ha J[Ba eTama:
B mepBHs paboTHM BBPXY MO3HMIMOHHATAa NPBCTOBA TEXHMKA, CBBp3aHa ¢ paboTara Hax
MEJIOANYHN U XapMOHUYHU (Urypauuu B yierato 6e3 IpeMHHaBaHe Ha nayena. BeB BTopus eran
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U3rpakJaMe OCHOBAaTa Ha raMOBHIHATA IMPBCTOBA TEXHHKA, CBBbP3aHa ¢ paboTara BbPXY IraMHTE
TaMOBHUJIHUTE TIOPEIUIIN B JIETATO. Y CIIOPEIHO C TaMUTe pabOTUM U BBPXY apIieKHTe.

3a 1a ObJie SICEH TOHBT, € HEOOXOAMMO NPBCTHUTE Ja Ca IIbPraBy U J1a HE 3abPiKAT KIABUIIIUTE
MoBeYe OT KOJKOTO W3HMCKBAa CTOHHOCTTa HAa HOTHTE. I3paBHEHOCTTa Ha TMacaXHTe NPH
MPBCTOBaTa TEXHHKA C€ TPaad BbPXY HM3PABHEHOCT Ha TYIIETO, M BBPXY CaAMOCTOSTEIHOCT Ha
NPBCTHUTE. 3a M3paBHSABAHE HA TYNIETO € HEOOXOAWMO Ja Ce 3aCHIIAT YETBHPTH W TETH TPHCT,
KOHTO IT0 MIPUPO/IA ca M0 - CIIadK U HECAMOCTOSITEITHH.

Buxme mMornm ma kaxkeM, 4e paboTara BEpXy MpoOiiemMa 3a YKpPElBaHETO Ha YETBBPTH U METH
MPBCT, KAKTO M TIPEMHHABAHETO Ha Majera Moj TPETH U YETBBPTH NPBCT MPH CBUPEHETO HA TaMHU
ca Hall — BaXHUTEC TEXHUYECKH 3aJaudl CTOSINM TpeJA TperojaaBaTels] B HAYaHUS €Tall Ha
00y4YeHHETO TI0 MHaHO. bbp3uHaTa chyeTaHa ¢ KaueCTBEH M M3PAaBHEH TOH, CE TIOCTUTA B PE3yJTaT
Ha pelloBHA, MPENr3Ha, [leJIeHacOueHa U IOCTAThYHA 110 MPOABIDKUTEITHOCT paboTa.

JIpyr acrekT Ha NMPhCTOBaTa TEXHUKA € U3IPBKIUBOCTTA, KOSTO € PE3YJITaT OT IeJICHACOUYCHH,
MIOCTOSIHHY JIBWKEHUS, Ype3 KOWTO Ce IOCTUTa cBOOOJa Ha pbKaTa. /[BHKEHHETO Ha KHTKaTa U
JPYTUTE CTaBM OT JBWTATCIHHUS anapaT Ha W3MNbIHHUTENA TPsAOBa BHHATH [a ce ChYeTaBaT C
JBIDKEHHETO Ha MPBCTHUTE.

He Ha mocnemHo MSICTO TIPU YCBOSBAHETO Ha MPBHCTOBATA TEXHHUKA € MOCTENIEHHOTO pa3TsIraHe
Ha JIaHTa TPH M3ITBIHEHUETO Ha TOJIEMH XapMOHHYHHU MHTEPBANU (OKTaBa M IPYTH), pa3iI0KeHU
TPHU3BYYHS Y YSTUPHU3BYUHS B APTICIKOBUIHU U IPYTH QUTYpaIHH.

[Ipobnemu BbpXy paboTaTa Hal TamH, apIEKH U XaPMOHUYHA HHTEPBAIIH.

PaboTara HajJ raMHUTe B HAYAIHOTO 00yUYCHHUE 10 MUAHO € CBbP3aHa ChC CICAHUTE MPOOIEMHU:

e  yCBOsIBaHE Ha NOPEAWIIA OT TPU M YETHPH TOHA B J1€2amo;

e Chb3JaBaHE HA HABUK 3a NPEMUHABaHE Ha Hajela IOA TPETH U YETBBPTH NPBCT BHB
BB3XOJIAIIA JTUHUS TIPH JACHATA M HU3XOMAIIA JINHUS TIPH JIIBaTa PHKa,

®  TpEeXBBPIITHE HA TPETU M YETBBPTHU NMPBCT HaJl Majiella BbB Bb3XO/AS1Ia JINHUS [IPH JIsBaTa
1 HA3XOJAIIA IIPU JIICHATA PBKA.

[TepBOHaYaNHO MpuilaraMe U3y4aBaHETO Ha TaMHUTE B €JJHA OKTaBa, KaTO BCSKa pbKa CBUPU
otaenHo. EnBa korato ydeHHKBT OBJajee J0Ope Bcska phKa IOOTIAEITHO, C€ MPEeMHHAaBAa KBbM
U3pabOTBAHETO U C JBE PBIIC.

Koraro ramure B HagaieH eran Ha 00y4EHHETO Ce YChBBPIICHCTBAT JOCTATHYHO, CE€ CBHPST B
JBe OKTaBHU. [locTeneHHO 3aaunTe ce yCIOXKHIBAT, KaTo Ce 3alo4yBa paboTa HaJl FaMHUTE B TEPLU
1 JICIIUMH, a CIIe]{ ©3BECTHO BpeMe B 00€M OT YETHPH OKTAaBHU U CEKCTH.

KoraTo ppkara Ha y4eHHKa MOpacHe IOCTATBYHO M NPUA0OME CTAaOMIIHOCT 3amoduBa padbora
HaJl pa3lIoXKEHUTE TPU3BYUUS U deTHpH3Byuus. OMIcaHneTo Ha paboTa BBPXY raMHTe JI0 TOIsIMa
CTENIEH Ce OTHAcs M 3a M3IBJIHEHHE Ha apIekuTe. AKOpAWTE Ce W3IBIHIBAT HOH .1le2amo C
ISUTOCTHO JBIDKEHHE HA PBhKATa U I'bBKaBa KUTKA, B CIOKOWHO TEMIIO.

Cenrakopaure ce NpHOaBAT KbM YHNPaKHEHUsITA KOTaTO CTaHE BB3MOXKHO Jja Ce CBHUPAT O3
NIPEKOMEPHO pa3TsraHe Ha pbKaTa. B MaKOPHUTE TOHATHOCTH C€ H3y4aBa JIOMHHAHTOB
CENTaKOP, @ B MUHOPHHUTE YMAJICH CENTaKOpA Ha CeMa CTEIICH.

Aprexnure chb4eTaBaT HIKOM OT TPYAHOCTHTE HAa TaMHTE M HA PA3I0XKEHHTE AKOPAH.
[TpobneMuTe TYK M3HUKBAT IIPU OMHUTHUTE 3a IUIaBHA MIPOMSIHA Ha MO3HIMUATE MPH 110 — Pa3TBOPEHO
MOJIO’KEHNE Ha JUTaHTa. Te TpsOBa ga ce OCMUCIAT KaTo €AWHHU (pa3u U JAa ce yNpakHSABaT B
0aBHO TEMIIO C KpeuteHOOo BbB BB3XOAAIA U OUMUHYEHOO B HU3XOJIAIA TI0OCOKA.

V3nbiHEHHETO Ha TOpPEIHM XapMOHMYHM HHTEPBAIM C €lHA pbKa € TEXHHYECKU TpyIHa
3amada. BaXxHO 3a M3MBITHEHNETO UM € J1a ce ChoOpa3n aIlIMKaTypa, KOSTO TpAOBa Ja € JIOTHYHA U
Bb3MOXHO Haii — ynoOHa. B HamaTta mnpakThka — NPUCTBIMXME KbM  YCBOSIBAHETO HO
XapMOHMYHHUTE HHTEPBAIM B €IMH IT0 — HAIIPEAHAJ €Tall OT 00y9IeHHETO.

Pa3HooOpa3uero Ha WHCTPYKTHBHATa JMTEpaTypa OT pasjIMYHU aBTOPH, KOSNTO  BKIIOYBA
eTIONW M TEXHWYECKH YNPaXHEHHS € OT OCOOCHO 3HA4YeHHE 3a Pa3sBUTHETO Ha KIIaBHUpHATA
TeXHHUKa Ha 00y4aBaHUTE.
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TexHuuecKuTe YIpaKHEHUsI U €TIOUTE LENAT YChbBbPLUIEHCTBAHETO Ha IBUTATEIHU anapar u
¢unara MoTopuka Ha oOy4aemus. [Ipu pabora Hag MHCTPYKTHBHATA JINTEPATypa U3UCKBAME SICEH
U YUCT 3BYK U TEMIIO - MAJKO IOJ Bb3MOXHOCTUTE Ha y4eHUKa. lI3UCcKBaMe M3MBJIHEHUETO Ha
TEXHUYECKUTE YNPAXHEHUS Ja C€ M3BBPIIBA B Pa3IMYHU TOHATHOCTH, C PA3IMYEH MIPUX U
JUHAMUKA.

ETionure ca My3uKalHHM NPOM3BEIEHHs CB3AaJAEHH C yueOHa Ll U TMOCBETEHH Ha JaJeH
MY3HKaJIHO - TeXHHYECKH MpoOiieM. MHOTO OT TSIX YeCTO ce M3ITBJIHSABAT KATO CAMOCTOSTEITHH
XYIO)KECTBEHH IIPOM3BEICHHS M II0 Ta3W NPHYMHA HacoyBame oOydaeMHsi HE caMO KbM
TEXHUYIECKUTE MIPOOIEMH B €TIO/IA, HO ¥ KbM HETOBOTO XYI0KECTBCHO M3TPAXIaHe.

IIpoGnemuTe CBHOBICTBAIIM TEXHUKaTa Ha 3BYKOM3BIMYAHE ca TACHO CBBP3aHH C
OBJIA/IABAHETO HA KIABMPHATA apTUKYJaLus. Y ChbBBPLICHCTBAHETO HA TE3U YMEHUS IPOJbIDKABa
npe3 Lenus TBOPUECKM ITBT HAa WU3MBJIHUTENSA. 3a OTCTpaHsSBaHE Ha INPOONEMHTE CBBP3aHU C
TEeXHUKAaTa Ha 3BYKOM3BIMYaHE INpHiIaraMe IpOCIHyIIBaHE Ha 3alMCH HA W3BECTHHU
UHTEPIPETATOPH.

JpyT MOAXOA yCIHENIHO ChUETABAI Ce C IBPBHS € IPUCHCTBUETO B perepToapa Ha o0ydaeMus
Ha IIHECH ChC 3BYKONOApaXkaTeJeH xapakrep. Paborara BBpXY TEeXHHWKaTa Ha 3BYKOW3BIHMYHE €
OBTBI M 0aBeH IIPOLEC M Ce OCHIIECTBABA UPE3 M3YyYaBAHUS HMHCTPYKTHUBEH M XyIOXKECTBEH
Marepuai.

Jpyr acmekT ¢ 0coOEHO 3HaYeHHUE 3a CTUIMCTUKATA, BBPXY KOWTO Ie CIIpeM BHHMAHUETO CU
ca poOJIeMHUTE TIPH Pa3BUTHETO U YCBOSBAHETO Ha KIIaBUpHATa OPHAMCHTHKA.

Cnopen C. UeTpukoB OpHaMEHTHKaTa IpejcTaBisiBa ,,OpHAMEHTHKA TOBA € ChBKYIHOCTTA Ha
BB3NPUETUTE B MPAKTUKATa OTACIHU TOHOBE U TOHOBU IOCIEIOBAHUS, KOUTO MMaT 3a Ll Ja
YKpacsT U3BECTEH MOMEHT Ha €/lHa OCHOBHA MelIoAus.

PasHOBHIHOCTUTE HA OPHAMEHTUTE Ca CICIHUTE!

Dopwinae;
Mopoeum,
Tpunep;
Ilpanmpunep;
I'pynemo u opyau;

Dopwnazem OuBa Ba BHAA Obabe U Kbe. V1 mBaTa BHIa ce muIIaT 4ype3 ApeOHO HammcaHa
HOTa, JIMTaTHpaHa ¢ TJIaBHAaTa, HO C pa3iKara, 4e KbCHAT (opluiar € mpeceyeH,a ABITHAT -
HEIPECEUEH.

Lvaeuam gopunae iMa METIOAMYECKO 3HAYCHHE M ce cpellla B 0apoKoBaTa W KJacHuecKara
My3nka. Toll ce M3MBIHABA 3a CMETKa Ha YKpacsBaHHWSA TOH M C aKIEHT Ha camus (opuuiar.
Korato ce nmammupa mpen AByJeidHa HOTHAa CTOMHOCT OTHEMa MOJIOBUHATa OT CTOMHOCTTa H.
JenruaT ¢opuurar ce M3MIBIHABA MO CHINUS HAUYMH U TIPe]] IBOWHM HOTH, akopaw. IIpen TpuaenHa
HOTHA CTOMHOCT TOM OTHEMA JIB€ TPETU OT CTOMHOCTTA H.

Thit kaTo IBATHAT (OpIUIAr ce W3MBIHABA 32 CMETKAa Ha TPAaHOCTTA Ha TJIABHUS TOH, TOH
o0xBallla HeroBaTa CHJIHAa METPHUYHA YacT M NMPH U3IBIHEHHE ce MOoAuepTaBa Majko IOBeYe OT
HEro.

Leotinusm gopuinae u wnagepvm (opuuiar chbcTaBeH OT [OBa HIK I[OBEYe TOHA B
MIOCTETICHHO, HAil — YecTO BB3XOAAINO [BIDKCHHE), C€ M3IBIHABAT CHIIO 3a CMETKa Ha
YKpacsiBaHUS TOH.

Kvcuam ¢popuwinaz ce cBupnm CpaBHHUTETHO OBP30, KaTO BPEMETPACHETO My 3aBHCH OT
TEMIIOTO, XapakTepa M XapMOHMYHATa CTPyKTypa Ha mnpousBeneHuero. Ilpe3 bapoka kbcusr
(opiuar e mpuOIM3UTETHO PaBEH IO CHJIA Ha yKpacsIBaHMS TOH, Haif — Bede B 6aBHO Temro. ToBa
ce HaOmOZaBa M B paHHATa KJIACHYeCKa ermoxa. B 3penus KIacuIiuM3bM KbCHAT (opuuiar ce
U3IBJIHSBA 33 CMETKAa HAa TOHA, NPEAXOXKMAAIl YKpacsBaHUsS TOH, a YJApEHHETO Iaga BBPXY
YKpacsiBaHUS TOH.
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IIpanmpunep (CTETHAT KbC TPUJIEP), KOUTO He 0OXBalla IsIaTa HOTHA CTOMHOCT Ha TJIaBHHS
TOH CE ChCTOM OT eIHOKPATHO OBP30 CMCHSHE Ha INIABHUS TOH C HETOBUSI ChCENICH TOPCH.

ChlecTBYBa U 0680eH npanmpuiep, KOWTO ce M3IBIHABA KaTo IBYKPAaTHO OBpP30 CMEHSIHE Ha
[JIABHUS TOH ChC ChCEHUS TOPEH.

Mopoenmvm e OpHAMEHT, CHCTOSI CE€ OT STHOKPaTHO OBP30 CMEHSHE Ha TJIABHUS TOH C
HErOBUs JIOJICH ChCEICH.3HALUTE 3a aNTepallis, HAIIMCAHU KbM TO3U 3HAK CE OTHACAT 3a IOJHHUS
CBCEJNICH TOH.

Ipanmpunepvm u mopdenmvm B TBopuecTBoTo Ha M.C. Bax M B KJIacHueckata My3uKa ce
CBUPAT OTHEMaWKH OT TpaifHOCTTa Ha TJIaBHUS TOH. ToBa IpaBMIJIO Ce CIa3Ba W KOTaTro Te ca
HAMWCAHK HAJ [BOMHM HOTH W aKOpAH, KaTo YAAapeHHETO Maga BBPXY IIbPBUS TOH Ha
ykpamenrero. Cmsra ce 3a Tpelrka, ako Te3W YKpPAaIIeHHS ce CBUPAT C aKIeHT Ha TJIaBHUSA, B
Clty4asi TPETHUsI TOH.

B pomanTHuHaTa M HOBaTa My3HMKa MOPAEHTHT IOUYTH M34e3Ba. IIpanTpmimepsT ce cpema
CPaBHHTEIIHO YECTO M CE CBHPH 3a CMETKA Ha TOHA, MPEIX0KIAIl YKPACSIBaHUS TOH.

I'pynemo (Oonenwniaz) € OpHAMEHT TIpeACTaBIIABAN] OBP30 MOCIESIOBATETHO CMEHSHE Ha
YEeTHPH TOHA — TOPHUS ChCEACH, TITaBHHS, IOJHUS ChCENICH U OTHOBO TJIaBHHS TOH.

Koraro 3Haka cTon MeXIy JBE HOTH, TPYIETO 3all0YBa OT IJABHHS TOH U C€ CHCTOH OT TET
HOTH. 3HAIMTE 3a ajJTepalys, HAIIMCAHU HaJ WM I0J] 3HAaKa, Ce OTHACAT 3a TOPHHUS WIH [OJCH
CHCETHUTE — FOPEH WU JJONEH TOH.

PazHoBHUIHOCT Ha IpyNeTo € npaneHdep (Oonenuiniaz), KOWTO ce cpeula pSAAKO U € U34e3Hal OT
My3WKaJHaTa ITpaKkTHKa. V3mbnHSABa ce criopen TpagulUUTe HAa OapoKoBaTa OpPHAMEHTHKA U
O0OMKHOBEHO ce cpela KOMOMHHUPAH C IBIBT (PopIIIar.

I'pynemo e MHUPOKO Pa3MOCTPAHCHO B POMAHTHYHATA My3HMKa M OCOOCHO B TBOPUYECTBOTO Ha
Ilonen. B mpowmsBeneHHsATa My TO OHMBa OTOENIS3aHO WM ChC CHOTBETHHS 3HAK WM OWBa
BIUICTEHO B MEJIOJUIECKUTE (PUTypanui.

TpunepbT € OpHAMEHT, KOWTO Ce M3ITBIIHABA Upe3 MHOTOKPAaTHO OBP30 CMEHSHE Ha €IWH TOH C
HETOBHUS ChCEIEH TOPEH.

AKo TpuIIepbT TpsIOBa J1a 3aIl0YHE HE C TJIaBHUS TOH, a C TOPHHS WM JTOJHUS ChCEICH TOH TO
TOTaBa ce 0TOeNsI3Ba ¢ Majika HOTa ((opIuiar) mpes TIaBHaTa HOTa. TpHiIephT 4ecTo 3aBbpIIBa C
Haxuwiar (cien yaap), KOWTO B CHBPEMECHHHTE M3JaHUs Ce OTOENs3Ba C MaJKH HOTH. TpHiIepbT
Hali - 9eCTO UMa 3aKJIF0YUTENIEeH XapaKTep, 3aToBa (hpaHIly3uTe ro Hapuyar ,,KaJaHc .

Koraro mpezacTon a ce paboTH MPOU3BEACHHE C OIPE/IelIiCHa OPHAMEHTHKA, PEIOoIaBaTeIIsAT
TpsiOBa peIBAPUTEIIHO /1A MPELCHHU CTEIICHTA Ha [TOJrOTOBKA HA yYCHHKA U aKO € He0OXOIMMO aa
BHECE INPOMEHH, KOUTO JIa OJIKOTT HaYMHA HA M3ITBIHEHHUE CIIOpe]] TEXHHYECKUTE BH3MOKHOCTH
Ha y4eHHKa, KOETO € 00II0 MPUETOo B IMeAarornueckaTa NpakTHKa.

OcHOBHHUTE NPOOIIEMH, KOUTO CE CPEIIaT MPH OBJIAAIBAHETO HA OPHAMEHTHKATAa MPOU3THYAT
OT TpU OCHOBHH (hakTopa:

e HenoOpo mo3HaBaHe Ha MpaBUJIaTa, CBbP3aHH C MHTEPIIPETALMATA HA OPHAMCHTHTE;
e HemnpasmiHo pasmm¢ppoBaHe HA OPHAMEHTa, CBBP3aHO C OBp3WHATA M WHTEPIPETAIUATA
HA YKPAIICHUETO;
e HenocraTpuHa TEXHHYECKA MOATOTOBKA HA MMAHUCTA 33 M3IIBIHEHHE HA OPHAMEHTHUTE B
JIaJICHO MY3UKaITHO NPOM3BEICHIE, KOSTO YeCTO BOJIY JI0 HApyIIaBaHE Ha PUTMHKATA.
B mnamara memarormdyecka IpaKTHKa 3a IPEOJONISIBAaHE HA TOPEIOCOYCHHUTE TPOOIEMHU
MIPUIIOKUXME CICTHUTE TOIXOIH:

e  OOcToifHO 3a1T03HaBaHe C MTPaBIJIaTa HA M3IIBIHEHUE Ha ONPEIeNIeH BT YKPAIIeHHE MK
MEJIN3bM;

e Pa3scHsiBaMe Ha yYeHHKA IIpeJHA3HAYCHUETO Ha JaJICHO yKpamleHHe, a HUMEHHO AN TO
MMa XapMOHHYECKO, MEJIOZINYECKO WITH aKIICHTHPAILO 3HAUCHUE;
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L VYTouHsBaHE Ha TEMIIOTO, C KOETO C€ M3MBJIHABA OIPEACIICHO YKPAIIECHUE, KOCTO 3aBUCH
OT CTUWJIA, €rioxXaTa U TEMIIOTO Ha CaMOTO IMTPOU3BCACHUC,

L OnekoTsBaHe Ha OPHAMCHTHUTC, YUCTO HU3NBIHCHUE HAAXBBPJIA BB3MOKHOCTUTE Ha
YUYCHUKA WM NPEMaxBaHC Ha HAKOW OT TAX IPHU IIbpPBOHAYAJTIHO PAa3YHMTAHC Ha IHMEcaTa
OT YUCHUIU B IBPBUTE 'OAMHU HA TAXHOTO 06yquHe;

L4 )ICMOHCTpaL[I/ISI B 0aBHO U 110 — 6’Bp30 TEMIIO OT CTPpAaHa Ha IMPCrogaBaTECIIAd.

B eauH mo — HampeaHan eTam OT OOYYEHHETO, C MOMOINTA Ha CHBPEMEHHUTE MYJITH -
MEIUIHHA TEXHUYECKH CPEJCTBA, pa3paboTHXMe cHcTeMa OT 33Ja4H, CBbP3aHU C MPOCIyIIBaHE U
aHaJIM3 HAa HAaYMHUTE HA M3I'BJIHEHHE HA OPHAMEHTHKATa OT Pa3JIMYHU M3BECTHH U3ITBJIHUTENN HA
CBOTBETHUS CTUJ U YCBOSBAHOTO IPOU3BECHHUE.

Jlureparypa:

1.Annpeesa,ll. Meronuka Ha kiaBupHoTO 00yueHne.C.1985
2.BbmyanoBa,B. Meronuka Ha o0yueHuero no nuano.C.1984
3.Kypresa,M.,I'aneBa,/I>x. MeToaudyecko ppKoBOACTBO 10 nuaHo.C.1982
4.@dunera, K. Meronuka Ha npenogaBane Ha nuaHo. [1.2011
5.Yetpuxos,C. My3ukaneH TepmMuHonorudex peunuk. C.1979
6.11IBaituep,A. Moxan Cebactnan bax. C.1981

270



Hayuynn tpynoBe na Cwbio3a Ha ywyenute B bouarapmsa—Ilaosnus, cepusi b.
EcrectBenu u xymanutapau nayku, T. XVIIL ISSN 1311-9192 (Print), ISSN 2534-9376
(On-line), 2018. Scientific researches of the Union of Scientists in Bulgaria-Plovdiv,
series B. Natural Sciences and the Humanities, Vol. XVIII, ISSN 1311-9192 (Print),
ISSN 2534-9376 (On-line), 2018.

MY3UKAJIEH I XAPMOHUMNYEH AHAJIN3 HA /IBE KIIABUPHU
IIUECH OT ,,JOHOIIECKHU AJIBYM*“ HA POBEPT IITYMAH-
“BECEJIMA CEJISAHUH* U “HAPOJHA TECHUYKA“
Kynunera TaneBal, Mapuana MureBa2, ’)Kusko Kapara6anos3,
Mapuana MurteBa3
10Y ,,Ex3apx Antum I* - rp. ILlnoBaus, 20V ,,JIymo Xagxugekos' - rp.
Inosaus, 3IlnoBauBckM yHuBepcurer ,,[lancuii Xunenagapeku®,

MUSICAL AND HARMONIOUS ANALYSIS OT TWO PIANO
PIECES BY ROBERT SCHUMAN’S “JUVENILE ALBUM”- “MERRY
PEASANT” AND “FOLK SONG”

Zhulieta Taneval, Zhivko Karatabanov2,Mariana Miteva3
Ekzarch Antim I, Plovdivl, Dusho Hadjidekov, Plovdiv2- Paisii
Hilendarski University of Plovdiv3

Abstract: In the report we have focused our attention on the creativity of the typical
representative of Romanticism, Robert Schumann. There is a musical analysis and comparison of
the musical form and the harmonic construction of the two plays "Merry peasant" and "Folk song"
- one of the samples of Shuman's mature piano style.

Key words: Analysis, piano, Schuman, folk song

[Ipe3s XVIII u nauanoro nHa XIX Bek oT uaeute Ha [IpocBemieHueTro ce moctura 10
I00ATHU OOIIECTBEHN W KYJITYpHH MPOIECH, Pa3JBIKWIM CBeTa B cpefara Ha XIX u HavaioTo
Ha XX Bek. [losBsiBa ce HOBO HIEHHO - XYJOKECTBEHO HANpaBIE€HUE B H3KYCTBOTO —
PomantuzpM. TBopIMTE 3amovBaT Ja Mpech3gaBaT OoraThs CBSIT HAa YyBCTBAaTa Ha OTICITHUS
YOBEK, HEroBara AYIIEBHOCT U (paHTa3Ms, CTpeMeXuTe W MeuTute My. Emoxata Ha PomaHTH3Ma
HOCH ChC cebe CH M HOBH JKaHpOBE B My3WKaTa, Karo BOKalHaTa pOMaHTHYHA Oanaja,
MHCTPYMEHTAIHUTE MUHHUATIOpU, CUM(POHHYHATA [I0EMa, IPOrpaMHaTa CUMQPOHUS U APYTH.

TunmveHn npeacraButen Ha Pomantuzma e PoGept IllymaH, 4neTo TBOPYECTBO HOCH
BCHUYKH XapakTepHH OeJie3u Ha eroxara, CHIHO M3pa3eHH B KIABHPHOTO My TBOpUeCTBO. B Hero
KOMITO3UTOpa TPETBOPSBA CIOXKHHSA BBTPEUIEH CBAT Ha 4YOBeKa. TOH Cbh3gaBa MHOXXECTBO
KJIAaBUPHHM TIPOU3BEICHHs CPeJl KOUTO C OCOOeHa momysspHOCcT ca ,.Kpaiicnepuana® om. 16,
Hllemepyau® om. 2, ,,®antactuanu muecu™ om. 12, ,,Jlercku cuenn™ om. 15, ,,JOHOMIECKH aOym*
or. 68 u Ipyru.

,,JOHOIIIeCKH andyM" MpeJICTaBIIsIBa KIIaBUPEH IIUKBJI ChCTaBeH OT 61 muecH, pasjieneHu
OT aBTOpa B JBe yacTu. AnOymbT e 3aBbpuieH oT P. Illyman mnpe3 1848r., kato muecure ca
TpeHa3Ha4YeHN 3a Jena U oHoumM. [IbpBUTE NMuecH B HEro ca MOCBETeHH W 3aMUCIICHH, KaTo
MOJAapbK 3a POXKACHUS NEH Ha Iblueps My Mapus. BrocnenactBue KOMIO3UTOPBT — JIOMBJIBA
andyma c omie muecu 3a 00y4eHHEeTO Ha MalKo MO — HalpeAHa u MUaHucTH. [Iuecute oT TO3U
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LUKBI Ca HAMEPWIIM MIMPOKO Pa3NpOCTpaHEHWE U Ca MHOTO IOMYJISIPHHU, CYUTAT ce 3a oOpasel Ha
XYJI0KECTBEHOTO CBHBBPIICHCTBO M C€ OTJIMYABAT C M3KIIOYUTEIHA SPKOCT Ha oOpasure, ¢
pa3zHooOpa3Ha pUTMHUKA, TJAKOHUYHOCT Ha MY3UKAJIHUS €3HK.

EnHu ot Hail momynsapHUTE muecw B anOyma ca geceT ,Frohlicher Landmann von der
Arbeit zuruckkehrend (,,Becenusar censuun ce Bpbina ot padora™) , ,,Wilder Ritter(,,byitnus
e3naq’), ,,Volksliedchen (,,Haponna mecamuka“) u Sicillianisch* ( ,,Cunmmancku TaHir ).

OO0eKT Ha HaIlKs My3UKaJIeH aHaJlk3 € muecara noj Homep aecer ,,Frohlicher Landmann
von der Arbeit zuruckkehrend* (,,Becennsat censtauH ce BpbIma ot pabora”) . CamoTO 3ariaBue Ha
nyecaTa HU MOJCKa3Ba, 4e T MOXe Ja Oble pasriieflaHa, He caMO Karo MOPTPeT Ha Becenus
CEIISTHYH, & M KaTO OTPAKCHHE Ha HACTPOCHUETO My B Kpas Ha paboTHHs IieH. Benpara meceH Ha
npudupanys ce KbM JI0OMa CEJISHUH, Hall — BEPOSITHO YAOBJIETBOPEH OT PE3yJTaTUTE OT CBOS
TPYJ, € M3pa3eHo OT TeMIIOTO 0003HAUYEHO OT Komro3urtopa ,.Frisch und munter - ,Beceno u
601po.

B TBOpuecTBOTO Ha KOMIO3UTOpPUTE — poMaHTHLU Ipe3 XIX Bek 3HAYCHHETO Ha
TEMIIOTO HapacTBa M MSICTOTO My B Hepapxusira Ha H3pa3HUTE CPEICTBA c€ MPOMEHs. TeMIOoTo
ce MpeBphlla B crieuiHa 00pa3Ha XapaKTePUCTHKA, KOATO OTpa3siBa JIMHUATA HA TEMATUIHOTO
pa3BHUTHE B My3HKaIHATa opma.

Camuar lllyman cb3maBa CBOSI CHCTeMa Ha TEMIOBH OOO3HAYEHUS] Ha HEMCKH €3WK,
oborateHa ¢ MHOXKECTBO HIOAHCH . TeMIOTO Bede ompenesns HE caMoO OBbp3WHATa Ha
M3ITBIIHEHUETO, a YTOUHSABA U XapakTepa Ha muecata. KbM TasW TEHIEHNHUs BIOCIEACTBUE Ce
OpUABPKaT M KOMIO3UTOpH KaTo bpykHep u Manep.

Temara B mmecara ,Becenusi celsHUH, OTBHXISCTBEHA C IIECEHTAa Ha CeJSHUHA, €
pa3BUTa BHPXY TOHOBETE, Y4YacTBAalld B ChCTaBa Ha OCHOBHHUTE XapMOHWYHH (pyHKIwmU. [Ipu
HaricBaHeTo u lllymaH ce € MOBNUsIT OT aBTEHTHYHUTE HEMCKH HAPOJTHH MECHH, MEJOJUUTE Ha
KOUTO Ca ChCTaBEHW OT TOHOBE BKJIIOYCHU B OCHOBHHTE TPU3BYUHS.

IMnecara e HammcaHa B ToHaNHOCT F dur, KkosTo cmopen Hac He € W30paHa CiIydaiHO.
BbrpocHaTa TOHATHOCT IPHTEkKaBa )KU3HEPAIOCT U 0OJPOCT, HO OeMolia B apMaTypara H mpejaBa
JIeKa MEKOTa M HsAMa MCKpsmus O0msicbk u nekorara Ha C dur u ThpxkecTBeHocTTa Ha E Dur. Hait
— BEPOSATHO Ta3W TOHAIHOCT € TMOoAOpaHa OT KOMITO3HTOpa, 33 Ja H3pa3H KOHKPETHOTO
HACTPOCHHE Ha [JIABHUS TepOd B Kpast Ha pabOTHUS NIeH.

IMpn oOcToliHWS XapMOHWYEH W MEJOJWYCH aHalM3 Ha Ihecata ce HaliojaBa, de
I'BPBUSAT TaKT BCTHIIBA C TOHUUECKO TpU3BYyUre - T, MPEIXO0KAaHO OT HEXaPMOHHM3HpPaH ay(PTaKT
C JoNaBsIia ce JOMHHAHTOBA (YHKIWA. BTOpHAT TakT 3amouBa chC CyOXOMUHAHTOBA (DYHKIIUS -
S, a Ha TpeToTO BpeMe BCThIIBA KaJCHIOB KBapTcekcTakopa — K6/4. TpeTusT TakT 3amoysa c
JOMHHAHTOBO YeTHpH3ByuHe — D7, mocneaBaHoO OT TOHUYIECKH ceKcTakopa — T6. JIoTyk MoxkeM aa
pasriexaaMe MOCTPOCHUETO, KaTo eHa pasIlupeHa KajeHa. YeTBbPTHSIT TakT € MO/ BIUSHUETO
Ha JIOMHMHAHTaTa, KaTO Ha BTOPO BpeMe HaOJIojaBaMe CTPaHWYHA JOMHHAHTA KbM JOMHHAHTOBUS
aKopJ TOSBWII C€ Ha TPeTO Bpeme. Ta3W mopeauia OT YETHPH TaKTa 3aBbpIIBA C JOMHHAHTOBA
(yHuus, HabMogaBa ce MOJTy3aK/IIOYeHHUEe NMPU KOETO MOCIEIHUS aKOp[ € HEYCTOHYUB, KOETO €
XapaKTepHO 3a 3aBBPIICK HAa MaJKHTe TOCTpoeHus. CrenBa OyKBalHO TIOBTOPEHHE Ha
MIOCTPOCHUETO C KOETO 3aBBpIIBa EPHOAA.

JloTyk MenoamsaTa € M3JI0KeHa eAHOTIIACHO U CJIe[Ba BRIHOOOPA3HO JIBIDKCHHE B MaJIKa
OKTaBa. Te3u aHaNM3M HA XapMOHUATA M MENOAUATa BOASIT 10 U3BOJIA, Y€ TyK € (UHaANa Ha IS
,,a° Ha rmyecara.

Bropust nsanm ,b“ - pa3paboTkara cHopen Hac 3amoyBa OT JEBETH TakT, KBAETO
MEJIOANATa TPO3BydYaBa MABYIVIACHO - HA HMHTEpBAN JEINMa, a CPEJHHTE TIacoBe OQOPMAT
XapMOHUYECKOTO pa3BuTHe. OT eAMHAAECeTH TaKT MEJOAMATa NPOAbDKaBa Pa3BUTHETO CHU
JIBYTJIACHO - B MHTEPBAJl OKTaBa M CE€ SBSBA BHIOM3MEHEHO IMOBTOPEHUE Ha TeMaTa OT JIsT ,,a“,
MIPEHECEeHa OKTaBa 110 —BHCOKO.

KynmmunamusTa Ha MENOJWYECKOTO pa3BUTHE HACTBIIBA B JBAHAJCCETH TakKT.
Pa3paboTkara 3aBbpIlBa B UETHPUHAJECETH TAaKT C MOSBaTa Ha IIbJIHA KaJEHIA, KaTO Ha IbPBO
BpeMe BCTHIIBA CYOJJOMHHAHTOB CEKCTaKOPI Ha BTopa cremeH - SII6, cienBaH OT JOMHHAaHTOB
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cenrtakopA - D7 Ha BTOpO BpeMe U 3aKIIOUUTETHOTO TOHHUECKO Tpu3Byune — T. OT meTHageceTH
TaKT A0 Kpas Ha IIHecaTa, TOECT JBaJeCeTH TaKT, IMaMe OyKBAaJTHO MOBTOPEHHE Ha IS ,,b*.

Crnena J1a OTOENEKHM, Ye € HA JIMIE pa3iidKa B KaJCHIMOHHHTE MOMCHTH Ha JBaTa
Iisia, KaTo Js ,,a“ 3aBBpIIBA C MOTy3aKII0ueHNE, a JisI ,,b™ ¢ ITbIHa KaJeHIa.

JluHaMuKaTta B Is1aTa MUeca CJie/iBa JIOTHYSCKOTO XapMOHHYHO M MEJIOJUYHO Pa3BUTHE.
B mepBus 151, KOHTO € 0(OpMEH KaTo NEpHOA C MOBTOPEH CTPOEXK TA € forte f, a BTOPHUT ISI
BCTHIIBA B JIMHAMHUKA mf. B MocieaHUTE YeTHPH TaKTa Ha MHecaTa JUHAMUKATa OTHOBO CE BPhILA
BBB ,, forte f*.

BceneacTBue Ha aHanu3a , MOXKEM Ja ompeaenum, de (¢opMaTa Ha nmecara ,,Becenmus
CeJLIHMH' € IIpocTa JBY/AEIIHA PEIpH3HA.

Crnenpamiata myeca Ha KOATO CMe CHOpedd BHHMaHWeTo cu € ,Volksliedchen™ -
»Haponna mecanuka“. B ambyma Ts e mom Homep neBer. [lomoOHOo Ha Tmecara ,,Becemust
CEIJSTHUH" TS IPEJCTABIIIBA MHUHHATIOpa HA (OJIKIOpHA OCHOBA.

XapakrepeH HOB mmoxBat Ha lllymaH, H3MONI3BaH B Ta3W MUeca, KAKTO U B MEHS IUKBI €
0003HAYCHUETO HAa TEMIIOTO Ha HEMCKU e3uk. M Tyk To ompezpens He camo Obp3uHaTa, a
XapakTepa M HACTPOSHHMETO B OTHEIHHUTE [SUIOBE. TeMIIOTO ce CMEHs TpU IBTH B KpaTKara
MHUHHATIOPA, KaTo MbpBoHadaHO ¢ ,,Im klagenden Ton® (TTewanno) ot neBetust Takt e ,,Lustig™
(Beceno), a ot cenemHanecerus ,,Wie im Anfang™ (Kakrto B Hauanoro).

Karo mommokuM mmecata Ha XapMOHHYCH W MEJOAWYCH aHANW3 HaOIrogaBaMe JIOCTa
HHTEPECHA M pa3sHOOOpa3Ha XapMOHHYHA IIOCIEOBATEIHOCT. B IBpBUS TakT (yHKIMOHAIHOTO
W3rpaXkIaHe 3alo4Ba C TOHHYECKH akopXx - T, mocieiaBaH OT JOMHHAHTOB CeKcTakopn - DG6.
BTOpHAT TakT € XapMOHHYECKH Pa3HOOOPA3HCH - B HETrO CpellamMe TPH aKop/a MO BIHSHHE HA
TPH pa3nu4YHM (YHKIMU: TaKTa 3alloyBa C TOHMKA - T IpeMHHaBamia B cyOIOMHHAHTa — SO Ha
BTOpPO BpeMe€ M 3aBbpliBa ¢ AoMuHaHTa - D. TpeTusT TakT € mHoJBIacTeH Ha TOHUKa - T,
pasHOOOpa3eHa ¢ HeHHUS 3aMECTHHK IIecTa CTeMeH - VI B kpast Ha TakTa. USTBBPTHT TaKT 3aM104Ba
ChC CYOIOMHUHAHTOBO - S 3ByUeHE NPEMHHABA MPe3 aKopJ Ha IIecTa cTeneH - VI u 3aBbpiBa ¢
JloMHHaHTa - D.

Kakto u B pasrmiexgaHata Npeqd TOBa I[Heca OMXME MOINIM Ja TOBOPHM 3a
MOJTY3aKIIOUCHNE, 3aBBPIIBAII0 HAa HEYCTOW4YMBa (YHKIMA M W3pa3siBalllo OTHOCHTEITHO
3aBBPIICHA MHCHI. BTOpOTO mOMym3pedeHHe pas3loIOKEHO OT YETBBPTH OO OCMH TakT €
MOBTOPEHWE HA IIBPBOTO C PA3NHYHe B IIOCIEIHMS OCMH TaKT, KBAETO HaOII0oIaBaMe IThIHA
KaJIeHIIa, ChABbPIKAIIA CYOJOMUHAHTA HA BTOpPA CTEIEH IPEICTaBeHa KaTO KBUHTCEKCTAKOPA —
SI16/5 na mepBo Bpeme. Ha BTopo BpeMe ce siBABa JOMHHAHTA C J00aBEeHa CEKCTa, Taka HapedeHHs
»lllomeHoB akopn“ — D6/7 u 3aBbpmBa ¢ ToHuka - T. Ilo To3m Haumn lllyman 3aBBpIIBa
My3HUKaJIHATa MECHJI 1 OPOPMSI MY3HUKaJICH MEPHO WU IS ,,a°.

MenonusaTa HOCH THITMYHATA ITECEHHOCT HAa HEMCKHS (DONKIIOp, MMa XapaKTepHaTa 3a
HEro MHTEPBAJOBA CTPYKTYPa U HIOAHCH HA [CYATHOCTTA, 0003HAYEHA B TEMIIOTO.

TonaxHocTTa d moll HambTHO MOIXO/TAa Ha XapakTepa Ha IHecaTta W OTpa3sBa TOYHO
THKHOTO HAaCTPOSHHE THPCEHO OT aBTopa. [luecara 3amodBa ¢ AMHAMHUKA piano MPEMHUHABAIIO B
Kpas Ha IOJYH3PEUCHHETO B IWHAMHUKA fp TIIOCIEABAaHO OT decresc. BropoTo momymspedeHne
MPOTHYA IO MOJ00EH HAUKH.

Broput 17 € chc CHIIHO M3pa3eH KOHTpAcT crlpsiMo IepBus. IIpomeHs ce xapakrepa,
TEMITOTO U JOPU TOHAJTHOCTTA € O] BIMSIHUE Ha Makopa. TeMIOTO € 3HAYUTENHO Mo — OBP30 OT
ToBa B IbpBHs 1511, a Lllyman ro ompexnens kato ,,Lustig (Beceno). MenoaunsTa cTaBa CKOKJIHBA
M Kampu3Ha, C MOCTOSHHA CMsHA HAa HIpUXuTe B Hes. TpsOBa ga OTOETEKHM U HHTEPECHHUS
OKTaBOB (hopIIIIar mpHIaBaIl 0codeHa BECEIOCT.

IIpu XapMOHWYHUS aHAIM3 CIIEABA [a pPas3[iIeKAaMe aKOPIUTE KaTo alTepOBAHHU,
TIOJYYCHH B PE3yJNITAT HA B3aUMO/IEICTBIE MEXAy MHHOpA U Ma)kopa B €JHOMMEHHATAa TOHAJTHOCT.
JeBeTH © JeceTH TaKT ca IMOJ BIHMSHHE Ha TOHMYECKa (DYHKIUs HA Ma)KOPHATa eTHOMMEHHA
TOHaNHOCT — T+ TocnenBaHa OT JOMHHaHTAa - D. B emuHameceTH TakT OTKpHBaMe YETHPH
paznmyHu akopna. Ha mbpBo BpeMe ce siBsiBa CyOIOMHHAHTOB KBAPTCEKCTAKOP[ IIOJBIACTEH Ha
Ma)kKOpHATa eAHOMMEHHA TOHATHOCT — S+ 6/4, mocinesBaH OT TOHHYECKH Ma)KOPEH CEKCTaKOpHd —
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T+6 saBsBanl ce Ha BTOpO Bpeme. Ha TpeTo Bpeme BCTBIBA CTpaHWYHA AOMHHAHTa Ha ceaMa
cTerieH karo kBUHTCekcTakopn — DVII 6/5 kbM mosiBsiBaIiaTa ce ciiejl Hero TOHUKA O] BIHSHUE
Ha eHOMMEHHUS Maxkop — T+. JIBaHaeceTr TakT MoXe J1a Obe pasrieikaaH KaTo MMOJyKaJIeHIa
B Kpas Ha IBPBOTO IMOJYHM3pEUCHHE HAa BTOPHW JsiI. B Hero aBTopa W3Moi3Ba B HAYAJIOTO HA
I'BPBOTO MY BpEME akopJl Ha BTOpa CTEIEH aJITepoBaH MoJ BIUsSHUE HA Maxkopa SII+6. Ha BTOpo
BpeMe BCTBIIBA CTPaHUYHA JOMUHAHTA Ha cenTakopiaa Ha ceama crened — DVII7, orHacsma ce
KbM TOCNeBajaTa JOMHHaHTa - D. BropoTo monmyuspeueHne Ha BTOpH s OyKBagHO MOBTaps
I'BPBOTO U 3aBBPIIBA B MECTHAIECETH TAKT.

CeneMHazieceTy TakT cllara Ha4ajJoTO Ha TPETH ST — ,,a '“ OT pa3BUTHETO Ha IHecaTa.
B Hero cpemame akopioBa xopainHa ¢aktypa. KoMIo3utopbT Bb3BphIIa MEPBOHAYATHOTO TEMIIO
U XapakTep ¢ ONpeaensaHeTo My ,,Wie im Anfang® (Kakto B Hayamorto). 3aBpblia ce ¥ MUHOPHOTO
3By4€HE OT WIBPBH M Ha THecaTa. MenoausTa TpeMHHaBa B 10 — HUCHK PETUCTBD U €
pasmoyiokeHa B Mayka M IbpBa OKTaBa. CBHINEBPEMEHHO ce HAOIIOgaBa M KOHTPAMENOIHS
Pa3mnoJokKeHa B 10 - BUCOK PETHCTBD - BbB BTOpA OKTaBa B IEBETHAJECETH W JIBAIECETH TakT. B
MOCJIETHUTE YETUPH TaKTa MEJIOJUATA € U3JI0KEHA JIBYIJIaCHO B OKTaBH.

B mocnenHus TpeTu A7 XapMOHUYHOTO Pa3BUTHE MOBTApsl MOCTPOCHUETO OT ITBPBHS IS
Ha IyecaTa ¢ MajJK{ M3MEHEHMs, a UMEHHO: CyOJOMUHAHTaTa — S OT BTOPU TAaKT € 3aMEHEHa C
aKop[ Ha BTopa cTerneH karo cekctakopa — SII6 B ocemHaneceTus. Pasnuka oTkpuBame U MEXIY
TPETH M IEBETHAJCCETH TaKT, KATO B JICBETHAJICCETH cpellaMe JOMHUHAHTOB CeKyHIakopn — D2 Ha
BTOPO BpeMe MOCJEeBaH OT TOHUYECKU cekcTakopa — T6. B mpeanocnennus Takt Ha nuecara, 3a
pasnuKka OT ceiMusi, He € W3MNOJ3BaH LiecTa CTeneH. B mocieaHusi TakT MPUCHCTBA IIbJIHA
KaJIeHIIa — QaHAJTOTUYHA Ha Ta3d B OCMHS.

Crnen Taka HalpaBeHUs] XapMOHMYEH M MEJOJMYEH aHAJIM3 CTUIHAXME /0 HU3BOJAA, 4ye
I'BPBU M TPETH JISUT Ca €JHAKBH C MHOTO MaJIKa Pa3iiMKa MEXIy TIX. 3aToBa OMxMe T 0003HAUMIN
KaTto JsJioBe ,,a“ W ,,a'“. Bropusar - msam ,b“ € B CHIIEH KOHTPacT ¢ OCTaHAIUTE JBa IO
OTHOIICHUE Ha MEJIOAMS, XapaKTep, TEMIIO, IIPUXH U XapMOoHUs. W Taka My3nkanHaTa ¢opma Ha
mecara puaodu CIeAHOTO OYKBEHO M3pakeHUe : a b a' WM 1pocTa TpHIeIHa KOHTPACTHA.

B 3akmiouenne Ha aHaNM3UTE Ha ABETE MHECH OMXME MOTTM Ja HAllpaBUM CIIEIHHUTE
W3BOJIH:

- OcHOBHaTa NpUIINKA, KOSTO OTKpHUBaMe € (OIKIOpHATA OCHOBA B M3IIOJ3BAHHS TeMaTHUEH
Martepuar;

- Hanmue ca npunuku B bpBUTE ASAJIOBE -,,a* ( [BaTa 3aBBPIIBAT C TONYKaAEHIIH. )

- CeomiecTBeHa pasirKka HaMUpaMe BBB BTOPUTE JSJIOBE Ha JIBETE MHECH, KaTo BBB ,,Becemus
CeNsTHUH" He ce HalnIoJaBa MpPOMSHA Ha TEMIIOTO, XapakTepa M JaJOBOTO HaKJIOHeHHe. B
muecara ,,HapojaHa mecHHYKa“ OTKpHBAME HE CaMO KOHTPACTHA MPOMSIHA Ha TEMIIOTO H
XapakTepa B IsJI0BE, a ¥ MHOT'O 110 — OoraTa u pa3ABHKEeHa XapMOHUSI.

Ille cu mo3BonmMM fa mutHpaMe u camusa asrop PoGeprt Illyman, koo kaspa: ,,Camo

TOraBa, KOraTo TH CTaHe sAcHa (opmara Ha €AHO MPOU3BEAEHHE TH CTaBa SICHO M HETOBOTO

chIbpikanue.“(6,c.71)

ITuecure or ,,JOHomecku anbym* ca TunuyeH oOpasel] Ha 3penus KJIABUPEH CTHJ Ha

[IymaH 1 ca XapakTepHH 3a 3aIIOMHSIIIHSI C€ TBOPYECKU MOYEPK Ha KOMIIO3UTOPA.
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OBYYEHMUETO I10 AP®A B BbJITAPUSA- CbCTOAHUE U
INEPCIIEKTUBH 3A PABBUTHUE

Cumona JlyxoBa
Hanmonanna mysukanna akaaemus ,,nipo¢. Ilanyo Bragurepos*- Codus

HARP TRAING IN BULGARIA- STATUS AND RERSPECTIVES FOR
DEVELOPMENT
Simona Dukova
National Academy of music “Prof. Pancho Vladigerov”- Sofia

Abstract: This article explores the advantages of early music education for the intellectual and
physical development of children . The role of parents . Positive changes in harp training in
Bulgaria.

Key words : lever harp,celtic harp , pedal harp , education ,early music education ,advantages

1.BbBenenne.

My3HuKanHOTO 0oO0pa3oBaHWe B bBbiarapus WMa CBOHWTE JBJITOTOJWIIHU TPAJIUIHH.
My3HUKaHTH OT OBIrapCKUTe MY3UKIHH YYWIMIIA ¥ YHUBEPCUTETH 3aBBPILBAT CBOETO
oOpa3oBaHWe W ce peanm3upar He CaMO B CTpaHata, HO W B 4yxOuHa. Te CBHUpAT,IEAT U
[IPEIoIaBaT B My3UKAIHUTE HHCTUTYLIUU O LETHST CBSIT.

B wmy3ukara, 3a Ja ce TOATOTBU 3aBBPIIEH NPOPECHOHAIUCT, C€ HM3MCKBA MHOTO U
IIOCTOSIHHA pPaboTa, KakTo OT camus oOydaBall ce, Taka W OT NpenogaBarenuTe. MHOro
BCEOTIAWHOCT M JIIOOOB KbM MY3HWKaTa € HeoOXOJrMa, 3a Ja c€ MOCBETHIN Ha Hes ILSUT JKUBOT.
3anouBaiiku OT paHHa JEeTCKa Bb3pacT, OBJCIIMAT MY3HKAaHT c€ HayyaBa Ha YHOPHUT TPyH U
JUCIIMTUTHA; 32 J1a TIOAIbpKa (popMaTa CH TOH € JTEXKEH J1a pabOTH BCEKH JICH.

My3HKaIHOTO BB3MUTaHHE MOXE Ja JONPHHECE MHOTO 3a COLHMaIM3alusiTa Ha AETETO.
Korato mee, cBupu u ciiyma My3uka 3aeIHO C JAPYTHTE Jena, TO M3sABsiBa cebe cHM KaTo 4acT OT
€/IHO IIsJI0; BB3MUTaBa C€ B TOJEPAHTHOCT M CHPACYHOCT KbM JPYTuTe JAela, KbM Cla3BaHe Ha
MpaBWiIaTa Ha WrpaTa, U3UCKBAHHUATA HA TMEEHETO M JIPYTuTe NEHHOCTH; MOCTENeHHO MpUuaoOuBa
YMEHHUS 3a COLMATHA aHTAXXHUPAHOCT U KOHTaKTH ¢ okonHuTe. [Chuppy B, 2010]

2.J10/102kMTe/THY CTPAHH IPH 00Y4YEHUETO 110 MYy3HKA.

Enun oT Half-chIiecTBeHUTE MpobIeMH B 0Opa3oBaTelHaTa CHCTEMa — HE CaMO y HAacC,HO
u B rnobaneH Mamab — € HeIOCTaThYHOTO ChOoOpa3siBaHE C YHUKATHOCTTa Ha BCSAKO JIETE, C
HETOBUTE XapaKTepHH JMYHOCTHH 0COOEHOCTH, 3a J1a MOXKE Ja ce MOAIIoMara HeroBOTO CyOEeKTHO
pasBuTHe, cnenurKaTa Ha HHIUBUYATHUTE My HHTEPECH U MTOTPEOHOCTH, TNYHOCTHUTE TAJIAaHTH
n mapbu. BspHo e, e paspemaBaHeTO Ha TO3HM MpoOIeM B CHCTEMa, KOSITO € OPTaHW3MpaHa BB3
OCHOBA Ha KOJIEKTUBEH BB3MUTATETHO-00pa30BaTeNEeH MPOIEC, HE OM MOTIIO Ja CTaHE HUTO JIECHO,
HUTO OBp30. Ho BsApBamMe B eQWH MHOBATHBEH IOAXOM, KOWTO Aa HpeAroiara M M3XoXkaa OT
uzesTa, ye AeTeTo TpsiOBa na ObAe MOCTaBEHO Ha MPEJEH IJIaH B Ka4eCTBOTO MY Ha XapaKTepHa
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UHAMBUAYanHOCT. Jla ObAe 3auMTaHO M YBaKaBaHO KaTO JIMYHOCT OLIe OT pPaHHA BB3pacT
[Milcheva M, 2016].

Jpyr BaskeH acleKT B Pa3BUTUETO HA My3UKAHTUTE Ca MHOTOTO U3CJIEBAHUS , HATIPABEHU
OT TICHXOJIO3H, CICIHAIUCTH 10 OOydYeHWe Ha Jela; MpOorpaMHu, Ch3JaBaHU CIEIHATHO 3a TO-
JI00po pa3BUTHE HA JETCKUTE BB3MOXKHOCTH, BCE IOBEUYE OTAEIAT BHUMAaHHE U HACOUBAT CBOMUTE
pa3paboTKH B MOCOKAa 33 BB3MUTAHWE Ha JIella U pa3KpHBaHE HA TEXHUTE CIIOCOOHOCTH B Haii-
paHHa JeTcKa Bb3pacT ¢ o0ydeHue no mysuka. Hampumep,taka cpiiectByBauus ,,Meton Cy3yku
“, KOMTO € pa3npoCTpaHEH B MHOTO CTPaHHM I10 CBETa, CE€ OCHOBABA Ha IPHUHLIMIIA, Y€ BCUYKHU Jiela
Ce paXkJaT ChC CIIOCOOHOCTH M 4e Te3U CHOCOOHOCTH Morar Aa Obaar pa3BuTd . Hail —BaxkHHUTE
€JIEMEHTH OT reparorndecku noaxoy Ha Cy3yku ca:

-paHeH cTapT Ha 00yUYeHHETO;

- 3HAYCHUETO Ha CITyIIIaHe Ha MY3HKa;

-J1a Hay4uM Jielara Jla Urpast, Ipeay 1a TH HayyuM Jia 4eTarT;

-BKJIFOUBAHE HA POJMTENUTE B O0YUCHHUETO;

-TPIKOBHA U NIO3UTUBHA Cpejia Ha 00yueHue.

-COL[MAJIHO B3aUMOJAEHCTBHE C APYTH Aena-odydeHure ¢ meroga Cy3yKku aena mMoraT nia
KOMYHHUKHpAT 4Ype3 e3uka Ha My3ukarta.[Permiakova M, 2013].

B cbBpeMeHHUS BEK Ha BHCOKUTE TEXHOJIOTHH COIMYMBT IIOCTOSIHHO TOBHUIIABA
W3UCKBAHMATA KbM PABHHUINETO Ha oOydeHHe. B CBINOTO BpeMme Ipe3 MOCICTHUTE TOJUHH BBHB
BPB3Ka C HSAKOM EKOJOTMYHU M COIMATHM HeONIaromoiydusi ce HaONlloJaBa CHIDKaBaHe Ha
PaBHUIIETO Ha MCUXO - (U3MYECKOTO 31paBe Ha jaenara.BbpB Bpb3ka ¢ ToBa ce pa3paboTBar
KOPEKLIMOHHO - Pa3BUBALIM NPOTPaMH, KOUTO UTPAsT HEOLIEHHMMa POJIsl B Pa3BUTHETO HA JETETO.
EmuH or Hail-eeKTHBHM METOAW- TOBa € OOydYeHHe MO My3HWKa. B mpomeca Ha oOydeHHe Ha
MY3HUKaJIHH HHCTPYMEHTH CTaBa Pa3BUTHE HAa BCHYKH CEH30PHH U MOTOPHHU OpPTaHU: 3peHHeE, CIyX,
oce3aHne, MyCKyJIeH arapar- IpY TOBa €IHOBPEMEHHO M B TsCHA BpB3Ka momexnay cu. [Shkolite,
2017]

W3cnenpanusTa npu fena, CBUPEIIM Ha My3UKaIHU HHCTPYMEHTH,0CO0EHO Ha CTPYHHU U
KJIABUIIHH, MOKa3BaT NOA0OpeHa KOOPIUHALUS Ha ABIKEHUATA, HA (PMHATA MOTOPUKA HA PBLETE.
ToBa He € y4yABamio - TP CBUPEHETO MPHCTUTE, & W IUIaTa phKa, U3IBIHABAT MHOXKECTBO
JBIDKEHUS, B T.4. 1 MHOTO (uHU. OCBEH TOBA, JIABaTa U JAACHATA PHbKa M3BHPIIBAT €IHOBPEMEHHO
a0COJTIOTHO pa3NIUYHU JBIKeHUs. [Ipriarat pa3jnndyHa cuia, eHaTa phbKa MOXKE Jia CBHPH CHIIHO,
JIpyraTa THXO, B Pa3IMYHO TEMIIO M pa3iuveH CTHI. BCHUko ToBa MmogoOpsiBa BPB3KHTE MEXIY
[IEHTPOBETE HA MO3bKa, KOUTO VIPaBISBAT IBIDKEHHATA. Pa3BuBa ce MPOCTPAHCTBEHOTO
muciene.[-Fina-motorika-i-Rech]

M3BectHuar mysukanen npenojasaten ['.I.Heiiray3 xa3Ba,4e M3IBbIHEHHETO Ha MY3HKa
,»M3UCKBa Ha I'PBO MSCTO YMCTBEHA aKTUBHOCT, ChCPENOTOYAaBAaHE HAa LIENTA, HO CHUIO Taka U
OTIpEIIeNICHH HAaBUIM 32 TIOCTAHOBKA HA TaKWBa IIeNM, IUIAHUPaHE W KOHTPOJ 33 TAXHOTO
IocTUraHe, ¢ GopMupaHu KPUTEPUU 32 KaYECTBO Ha pe3yaTaThTe™.

ITo TakbB Ha4yWH, B Tpolleca HA CBHPEHE Ha MY3HWKAJIEH HHCTPYMEHT C€ Pa3BHBAT
MIPAKTUYECKU BCUYKHU NMCUXUYECKU (YHKIMH, 0COOEHO B nepuoga a0 9-10 roaumina Bb3pact.

My3ukara HaydaBa Jerara Ja ca JUCHUIUIMHHPAHW, OPTraHW3WpaHW, Ja paboTar B
KOJIEKTUB, 1a ObJJaT OTTOBOPHH.

Amnaronmuii 3ak, nercku ncuxosnor u JleB Manopckuii —TiperniogaBaten B MY3HKAJIHO
yuunuiie, otoens3Bar: ,,O0pa3oBaH € TO3M YOBEK, B KOTOTO JJOMHHHUPA YOBEUHUAT 00pa3. MHoro
BHHUMAaHHE Ce€ OTJENsl HA YMCTBEHO BB3IUTAHUE, HAa H3TPaXIaHe Ha BPB3KUTE MEKITY MOTOPHKATA
¥ KOMaH/IBaIlIUTE 5 ICHTPOBE B LIEHTpAJTHaTa HEpBHA cucTema. [Zak A, 2017]

3.Apda- kakBo AaBa 00y4eHHUETO HA TO3U HHCTPYMEHT

B Tasu cratus Hue uckaMe Ja 3alOYHEM OMCKYCHs , KOSTO C€ OTHACS 3a CTPYyHEH
My3HKaJleH HHCTPYMEHT ap(a, 3a HEroBOTO ChCTOSHHUE U MEPCHEKTUBH, KaTO €IUH OT MO- MaJIKO
M3BECTHHUTE 32 IIMPOKATA IMyOINKa, HHCTPYMEHTH.
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Jo mpemu 10-15 romurm oOy4eHHMETO Ha TOYTHM BCHYKH MY3HKAJIHH WHCTPYMEHTH
3amoyYBalle OT paHHA JeTcKa BB3pacT. Ho mpu apdara, karo emuH CIOXKEH 3a YCBOSBAaHE
My3HKaJIeH MHCTPYMEHTH, OOyYEHHEeTO B y4yuiaumaTa 3amousaiie ot 11- 12 rogumHa BB3pact u
TO, aKO ca HaJIHWIIEe OIpeneNieHn (HU3MYecKn TaHHW Ha oOydaemus.. [IpranHa 3a ToBa Oemre , ue B
Bbwirapus 10 TO3M MOMEHT MHCTPYMEHTUTE 0s1Xa €IMHCTBEHO KOHLEPTHHU, XapaKTepU3Hpalld ce
CHC CBOSITA TOJIEMHHA U TETJIO.

INonoxxutenHara NpoMsiHa B MOCNEAHUTE TOJUHH €, Y€ B JABETEe HaH-ToOlIeMH MY3UKAIHU
yuamnima B bearapus ce 3akynmxa manku Oesnenanau apdu. ToBa qane Bb3MOXXKHOCT 00yIeHHETO
mo apba B My3UKaTHHUTE y4YHIMIIA Npo(heCHOHATHO Ja 3aMo4Ba OT MBPBHU Kiac. ToBa € romsm
HampeIpK, HO Bce Mak B Iia EBpoma oOydenmero mo apga 3amodBa KakTO HPH IUTYNKaTa U
MMaHOTO Ha 4-5 ToAMIlHA BB3pacT. 3a TOBa € He0O0X0AuMO HabaBsHETO Ha Mallku 26-30- cTpyHHH
Oe3nenanau apdu.

Kanagcku ydyeHM ca u3cnefiBald  IPOMEHUTE B MO3BUHHMTE PEAKIUH 10 BpEME Ha
MY3HKQJIHO OOy4eHHEe IpH Jella Ha BB3PACT OT YSTHUPH Ja IIeCT FOAWHM U Ca OTKPHIH, 4e TpHU
Te3d, KOHUTO B3UMAT ypOLU MO My3HKa, ce 3a0ens3BaT 3HaYMTENHU mojpodpeHus Ha IQ u mo-
n00po pa3BUTHE Ha peiulia CHeHU(UYHN yMEHHs, KaTo TPaMOTHOCT, BH3yalHa, BepOamHa u
MaTeMaTH4Yecka MaMeT. PaHHMTE My3HKadHM ypoly MoraT jJa IMOMOTHAaT M KaTo CPEICTBO 3a
obyrekuaBaHe Ha crpeca. HenanpasHo oTaensiMe BHIMaHUETO Ha Te3H (pakTH, CBBP3aHHU C 0OIIOTO
pasBuTHE Ha JeTeTo. HaBcskble B M3TOYHMIMNTE, CBBP3aHHU C MpoOJIeMaTHKa Mo BB3IUTAaBaHE Ha
Jiena, JIeKyBaHe ¢ My3HUKa M JIPYTH, ce Habsra Ha (pakTa Ha paHHOTO 3all0YBaHE HA OOyUeHHE IO
My3uka. He ce roBopu 3a npogecoHaIHO HacO4YBaHe,a M0 NPHHIIUI 33 MOJIOKUTEIHOTO BIMSHUC
Ha MY3MKaTa BbPXY Pa3BUTHETO Ha BCAKO JIETE.

B Ta3u Bpb3Kka 00pbIIaMe BHUMaHHE HA TOBA, Y€ JELaTa, KOMTO pellaBaT Ja CBUPSAT Ha
HSKaKbB MHCTPYMEHT B KpEeXKaTa BB3pacT-5-6 TOMUHM, HE TO PEIIaBaT B MOBEUETO CIy9Yau CaMu.
ToBa pemreHre 0OMKHOBEHO € CBBP3aHO C Hameca Ha POIUTENUTe. TyK € YMECTHO Ja ce HacOul
BHIMAHHETO UM KbM HMHCTpyMeHTa ap¢a. Tesu, KouTo XapecBaT TO3U MHCTPYMEHT OOMKHOBEHO
U/BaT OT O0y4eHHe C APYrd HHCTPyMeHTH. ['oquHUTe, HEOOXOAUMHU Ha JETETO 3a YCBOSBAHETO HA
CIIOKEH MHCTPYMEHT KaTo ap¢ara, HaMansBar.

HMsBectHaTa QpeHcka apductka I'. Pense mpes 1946 rommna m3naBa cBosta lllkona 3a
CBHUpEHE Ha apda, KbAETO IHIIe, Ye IIPH CBHPEHETO Ha apda apHUCTHT H3MO0I3Ba HE CaMO MPBCTH,
HO ¥ KHTKH, JIaKTH, paMeHe U IUI0TO cu Tsu10. [Renie H, 1946].ToBa ce moTBBbp)KIaBa U OT APYTH
aBtopu [Erdeli K, 1967] ,kpM koeTo cienBa Ja ce 100aBH, Ye ABIKEHHETO Ha BCUYKH YacTH Ha
TSUTOTO Ca CBBP3aHH MEXTy TIOMEXIy CH H 3aBHCAT €IHO OT JPYTO.

OcobOeHo BakHa € 3aBUCHMOCTTAa Ha 3ByKa M TEXHHKAaTa OT CTpoeXa Ha KHTKara,
MIMPOYMHA HA JUIAaHTA W pa3TATaHeTO M IBDKWHATA Ha TNPBCTHATE. [IpH M3IBIHEHHETO €
HeoOXOJUMO Jla MMa paBeH 3BYK U B macaxurte. OT MOJIOKEHUETO Ha Kopiyca Ha apucTa 1o
OTHOIIICHWE Ha IUIOCKOCTTa Ha CTPYHHTE B ChBpEMEHHaTa ITOCTaHOBKAa Ha apducra- ToBa €
pe3ynTar OT ABIATOTO CBHPEHE HA TO3M MHCTpyMEHT. [Ipu ysBa M AACHA pbKa MOJIOXKEHHETO Ha
KOopIyca € pa3nm4yHo, Mmakap , de mpe3 VIII-IX  Omaromapenme Ha Mamkums —pasMmep Ha
UHCTPYMEHTA, TSXHOTO IOJIOXKEHHE MPU eTHOBPEMEHHO CBUpPEHe OM MOrno na ObAe eIHAaKBO.
KonkoTo mo- rojeMu ca craBanyd pa3MepuTe Ha apdara, TOJKOBA IOBEYE MOCTaHOBKAaTa ce €
npeMecTBana KbM ASCHOTO PaMo, bI'bIBT MEXy MIIOCKOCTTA Ha CTPYHUTE U KopITyca Ha ap¢ucra
e craBas o- Mask [Pokrovskaia N, 2015].

4.IIpousxon Ha apdarta
HuTtepecHo e na ce cnomeHe (akra, 4e CbBpEeMEHHara opkectpoBa apda u

ChBpeMeHHaTa OesmenanHa ( JieBepHa) apda, TMmoilydaBaT ca pa3BUBAT M yCHBBPIICHCTBAT
HPHOIM3UTENHO 10 €JHO U CHILO BPEME.

TpusrenHara (xenrcka apda e TpaaummonHa B bpuranmsa, Wpmanmus, ormangus u
Venc. Ts e uzBectHa kato “Tellen” B bpuranus; “Clairseah” B Upnanaus;
“Clasach” B Ilotmanmus u“Telyn” B Yenc. B Wpmanmus u lloTnanans ToBa € MHCTPYMEHT,
KOWTO € C METaJIHN CTPYHU U M3UCKBA MHOTO YMEHUSI U JbJITa MPaKTHKA.
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Pannara ucropust Ha TpubI'biHaTa apa B EBpona e ciopHa.

YCTpoHcTBOTO Ha MPIIAHACKHUTE W IMIOTIAHJACKHTE ap(U MOKe IO MPHHIMUI Ja Ce CYUTA 3a
€IHO M ChIIO. XapaKTepHa YepTa 3a Te3W MHCTPYMEHTH ca MeTalHuTe CTpyHu. Ha crpyHuTE
O0OMKHOBEHO CE CBHPH C HOKTH,KOETO Ch3/1aBa 3BBHIINB OJECTAI 3BYK.

B mornannackute( kenrckure) aphu 3ByKOBaTa KyTHs € HalpaBeHAa OOMKHOBEHO OT BBPOa C
n3paboTEeHN OTBOPH OT 3a7HATA CTpaHa. 'bpOBT Ha MHCTPYMEHTA € 3aTBOPEH Upe3 IMaHeN OT TBBPH
MaTepuaji. 3BYKOM3BIMYAHETO NPU TO3M BHUJ apdu € OMHCAHO KaTO M3KIIOYUTENTHO TPYIHO.
brnarogapenue Ha ApAroTpaiiHUs PE30HAHC HA CTPYHUTE MPHU TO3U MHCTPYMEHT, U3IBIHUTEIAT €
TpsiOBaJIO Ja 3amylliBa TE€3U OT TAX, KOUTO TOKY L0 ca Owin u3noyzBanu. ToBa TpsiOBa na craHe
Tpey J1a ce IPHBEAAT B TPENTECHE CIEABAIIUTE CTPYHH U NPH CBUpeHEe B Obp30 Temno [Farmer
H,1947]. IlpoTuBHO Ha KOHBEHIMOHAJIHATa ChbBPEMEHHA MIPAKTHKA, JIsIBaTa pbKa ce € U3Ioj3Bala
32 BUCOKHSI PETHCTBp, a JsiCHaTa - 3a OacoBus peructbp. OOydueHWeTo Ha TO3U BuA aphu e
3a[0YBaJI0 HE MO-KBCHO OT 7 TOAWIIHA BB3pacT. B Havamoro Ha XIX Bek B Upmanmus e¢ Owia
n3o0peTeHa HOBa ~ KOHCTpyKnus Ha apda. Tasm apda ¥uMa IOTYTOHOBH MEXaHH3MHU
(mesepu, LEVER) . KaTo opkecTpoBa nenaiHa apda u u300peTeHa OT MaicTopa Ha nenaiHu aphu
Jlxon Eran. Ts e cbe cpmaTa ¢opma KaTo TPAAUIMOHHUTE UPITAHACKU U MIOTIAHACKU aphu, HO
CTpYHUTE i ca OT HaTypaJleH MaTepHual U pe30HATOPHUAT KOPITyC € MHOTO IO JIEK.

Bpb3kara Mexay chBpeMEHHara MeNalHa W ChBpeMEHHara HupiaHacka apda e scHO
pazimurMa JIBaTa Buaa apdu MpeThPIsIBaT CBOSTO Bh3paxaaHe U BB3xof npe3 XIX Bek . Tosm
mpouec 3amnoua oT 1835 rox ., koraro Cebactuan Epap n3o0petsaBa qBoifHO melicTBanys IegaleH
MEXaHH3bM ¥ TaKa ce MOJTy4aBa ChBpeMeHara IenanHa apda. [1o- KbCHO TS MMa CBOETO MSCTO B
CBhbBpEMEHUTE CUM(POHUYEH M ONEPEH OPKECTPU , KAKTO M B JKa3a W ChbBpeMeHaTa My3HKa .
Wpmannckara apda ¢ IpHIOOMTHTE CH HOBOBBBeneHHs ( lever -MeXaHHM3MHTE) Ype3 KOUTO
OCHOBHUMAT TOH C€ IOBHIIABA C MOIYTOH , KAKTO M CTPYHUTE HA KOUTO CE€ CBUpY, II0 HauMHA HA
CBHPEHE MHOTO ce JOOJIIbKaBa 10 ChbBpEMeHara rejaiiHa apda .

5.Pa3nuku ¥ 0cO0EHOCTH B OBJAAIBAHETO HA HHCTPYMEHTA.

IIpomsiHaTa Ha BHCOYMHATa Ha TOHA NP JBara Buaa apdu e pasnuuHa . Jlokaro mpu
meanHaTa apda antepanuuTe ce M3BBPIIBAT Ype3 MEXaHU3Ma M KpakaTa Ha W3IMBIHUTENS , KOCTO
0cBOOOXKIAaBA PBIETE M BHIMAHUETOMY, TO IIpu Oe3menanHara (JIeBepHa) HpiaaHacka apda Tosa ce
M3BBPIIBA Ype3 TOBIUTaHe Ha MEXaHM3MHUTE OT JIsIBaTa phKa 10 BpeMe Ha cBUpeHe . ToBa ch3aaBa
HSKOW HEy#oOCTBa M 3aTpyAHSBa M3MBIHEHHETO Ha TMPOU3BENEHHs, KOMTO HMaT MHOXXECTBO
antepanuu . Kato 1o modtm HAMa JpYTH pa3liKM B HauMHA HA CBUPCHE Ha JABaTa BHJA
HHCTPYMEHTH .ApGHUCTBHT, KOWTO € MpUBUKHAJ C ymorpebara Ha mefaiu U cBoOoIa Ha phIETe
mpu repanHara apda, ce cOTBCKBa C TO3W NpoliieM HpH OesmemanHara apda , KBIETO JOKATO
CBUPHUII TPAOBa Ja CIEIUII TOYHO KOM TOH B KOsl OKTaBa MMa anrtepanus . ToBa Boau A0 1o -6aBHO
TEMIIO ¥ OTPAaHWYaBaHETO Ha BBH3MOXKHOCTHTE 3a H300p W3MNBIHUTENs Ha Marepuan . Ilpu
OesmenmamHaTa apda MexaHHU3Ma, KOUTO MOBHUIABa TOHA, C€ HAMHpPa Ha BCSKA CTPYHA W OTTOBApS
€aMo ¥ €JMHCTBEHO 3a Ta3U CTPYHA B J1aJieHaTa OKTaBa , JOKATO MPH MeAaiHaTa apda BCEeKH meaann
OTroBapsl 3a CHOTBETEH TOH BHB BCHYKHM OKTaBH . Ho BBIIpEKkH Te3nm 3aTpyAHEHHs, 100pe
MOJATOTBEHHUAT KiacHYecku appucT Obp30 u 0e3 0COOCHU TPYAHOCTH MPEOAOJsIBA Pa3NAYHATA
MEXIy BaTa HHCTPYMCHTA .

HacrpotiBaneTo nipu neBepHara Oe3nenannara apda e Ha 440 Hz , nokaro npu nenannara
apda mMoxe na Bapupa or 440-444 Hz , xoraro ToBa e HeoOxommMmo .bpoar crpyHm mnpu
Oe3nenanHara apda Bapupa oT 26-40 , KOETO 32 HHCTPYMEHTAIIUCT , CBUKHAJ JIa U3Moi3Ba 46-47
CTPYHHM, BOJH IO IOIBIHMUTEIHO HeynoOcTBOo . Jlmmcara Ha CTpyHHM B OacoBaTa 4YacT U BBB
BUCOKHUSAT PETUCTHP 3aTPYIHIBA U3IIBIHEHUETO HA HAKOU POU3BEICHUS .

3By4YHOCTTA IPH JBaTa BUA ap(da e TIOYTH eTHAKBA ,KaKTO ¥ IMO3UINATA 3a/{ HHCTPYMEHTa
U TIOCTaHOBKaTa Ha PbLETe, KOETO IOMBJIHUTENTO clioMara 3a Obp30TO U JIECHO YCBOSBaHE Ha
JaJICHUAT HHCTPYMCHT .

Bpb3kara u CXOACTBOTO Ha JBaTa MHCTPYMEHTA AaBaT Bb3MOXKHOCT Ha MY3HMKaHTa Jia
pa3IINpy CBOUTE BIXKIAHUS U BE3MOXKHOCTH

278



OBnazgsiBaHeTo MBPBO Ha OesmenanHa JeBepHa apga crmomara 3a YChbBBPLICHCTBaHE HA
TEeXHWKaTa M TpeXox KbM IemanHa apda. ToBa Moxe Ia JoBele [0 yBeIW4YaBaHE HA
Bb3MO)KHOCTHTE HAa My3aKaHTa M TAXHOTO HAaArpaXkJaHe .

H3Boau M 3aKII04YeHUeE:
1./la ce m3rpaay ¥ BHEAPH B MY3MKaJIHO- IIEaTOTHYECKU Ipouec 0oO0ydeHHeTo Ha Aera-appucTH
OT TO-paHHa Bb3pacT.

2. BBpBexgaHeTO Ha I0- MAJKH, TO-JIEKH W HE TOJKOBA CIIOXHH HHCTPYMEHTH (KaTo
6e3nenanHu aphu) cocoOCTBa 3a U3rPAXKAAHETO U YCHBBPIICHCTBAHE HA TEXHUKATa 3a CBUPEHE.

3. besnenanaute 26-30 — cTpyHHU apQu ca IMo- JEKH U MO- €BTUHH, KOETO € CEPUO3HO
MPEINMCTBO NPH H3TPaKAaHEe Ha CHCTEMHUTE 3a PaHHO OOyUYeHHE.

4.CBupeiiku OT I0-paHHa BB3PACT O0yYaeMHTE MOTAaT CIIOKOWHO Ja YCBOST pPEAnIia
TEXHUYECKU Bb3MOXKHOCTHU: MIOJIOKEHHE Ha PBLETE, paslpeliesieHe Ha TeXECTTa Ha UHCTPYMEHTa
BBPXY PaMOTO, IPaBIJIHA CTOMKA U IPYTH.

B 3akmioueHue, Mo TakbB HayMH BEY€ HABbPIUBAMKM Bb3pacTTa, KOraro MOXe Ja
OPOABIKKA OOy4eHHeTO CH Ha TemanHa apda, My3UKAHTHT IIE € YCBOMJ OCHOBHHTEC Hella H
00y4eHHeTo IIe IPEMUHE Ha T10- BUCOKO HHBO U C IO- rojisiMa edekTuBHOCT. Taka Jenara e nuMat
MO-TOJIIMA CHTYPHOCT , HAMA Ja MMa CTPeC OT YCBOSBaHE Ha MealiTe, 3al[0oTO Bede e €
paboTeHO 1Mo TeXHHUKaTa Ha PhIETe U HEe Ce Hajlara ¢HOBPEMEHHOTO YCBOSBaHE Ha TEXHHUKATa Ha
pBLETE U Kpakara.
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AHAJIN3 HA ITPOAYKTOBATA CTPATEI'USI HA IMCKAYHTBPUTE
KBbM IIPEPABOTEHHU BUO XPAHU
Mapusina KopaueBa
Yuusepcurer no XpanurejaHu Texnonoruu- rpaa Iliiosaus

ANALYSIS PRODUCT STRATEGIES OF DISCOUNT STORES ABOUT
ORGANIC PROCESSED FOOD
Mariyana Kovacheva
University of Food Technology — Plovdiv

Abstract:

The paper deals with the analysis of organic processed food selling within the discount store
companies operating in the city ot Plovdiv, Bulgaria. The analysis is based on a own survey done
in October 2017 the aim of which was particularly to check the organic processed food selling
strategies.Collected empirical data was about a product mix, private labels and brands in
particular store companies — Billa, Lidl, Kaufland. Finally at the end to defne, opportunities and
possible possible forms of co-operation of the regional organic producers and proceeders,
avaiable niches for Bulgarian traditional products .

Key words: organic processed foods, discount store company, product mix, private label,brands
BnBenenue
Temara 3a KaueCTBOTO Ha XPaHUTE Ce MPEBbPHA B 31I000IHEBHA TeMa CJIeZ] MHOXECTBO MPOBEPKH
U TI0-3aCHJICHH peryianun ot ctpaHa Ha EK u HanmoHamHuTe opranu. ToBa JoBesie M 10 TEXHHUTE
MO-BHCOKHU LICHHW M CE HAMAIM [[CHOBUS MNPEMUYM MEXIY OMO W KOHBELHOHAIHUTE MM aHaJO3H.
Bcexkn oT yuacTHHIMTE Ha masapa Ha JpeOHO Ha XpaHH B3aMMCTBA OT JPYTHS YCIICITHHUTE
cTpateruu. Taka U AUCKayHTHHUTE BEpuUTH - ,,.bumna®, , Jlugn“ u ,,Kaydnang“, ce opueHTHpar K6M
,»3CJICHN TIPAaKTHKN T.€ BEPHTH MAara3iHM C HAI[MOHAIHO WM MHTEPHAIIMOHAIHO NPHCHCTBHE,
obemraBaily TpailHO HUCKH LCHM KBbM IIPEUIAaraHeTO Ha 3PABOCIOBHH, IPHPOAOCHOOPa3HHU,
Onoxpanm.
Mertoaonorus

»JJACKayHTBPHTE IBIDKAT TEXHOTO CHIJIHO TIPEICTaBSHE Ha BHCOKO e(EeKTHBHA BepHTa Ha
CHabIsBaHE OT CTPYKTYpPHH H HE CTPYKTypHH mOpemumcTBa. CTPYKTYpHHTE MpPEAUMCTBA
BKJIFOYBAT (DOKYyCHpPAH aCOPTUMEHT W CTAaHTAPTU3UPAHM MAra3vHH, KOMTO BIPAXKAAT B IUTBTHO
usrpageHn Mpexu (Warschun M. & Schmidt P.,2011). OOekT Ha wu3ClIeOBAHETO ca TPH
JVICKayHTHHU BEpUTH ONIEPHpPAIIH HA PUTEHIN ma3apa B beirapus T.e. ma3apa Ha XpaHH Ha IpeOHO.
IIpenMer Ha M3CIIENBAHETO € CHCTEMAara OT MOJXOIH, KOWTO Te MPHUIIarar T.€. CTPYKTYPHUTE UM
TpeNMCTBA IIPH TIpeJIarane Ha npepaboTeHn OMoxpaHu. 3a menrTa € IPOydeHO MpeUTaraHeTo Ha
npepaboTeHn Ouoxpanu B Tpute Bepuru — busa, Jlupn, Kaydnaun B rpan [nosaus 31.10.2017r.
KaTo MOTHBUTE Ca, 4e Te ca JHACPHUTE Ha M0 Ma3apeH AsUl. EMIMpUYHUTE JaHHU ca OT COOCTBEHO
MOJIEBO HAOIIONCHWE Ha OBIrapcku MapK HpepaboTeHH OHOXpaHH ¢ (POKYC BBPXY OCHOBHH
TPYIIH CTOKH, CHCTeMaTu3upanu B 10 kaTeropun (Bmxk. Tabdm.1).
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OO0cbx1aHe M pe3yaTaTH
Taonuya 1. Acopmumenmna cmpykmypa - ouyenka

1. Maako u mneunu uzoenusn V. Koncepsupanu xpanu
KoJ1. 1 KOJIL. 2 Ko1.3 | ko1.4 | ko. 5| kou. 1 KOJI. 2 KOJI. 3 KoJI. 4 KOJL. 5
BI' Kayda| BI' Kaydaa
MapKu Ilponykr Bbuuia | JInaa aHa | MapKu Tlponykr Bbuia Jlaan HJI
4 KpaBe kamkaBa 1 0 2 2 JIroTenuna, 1 0 1
JlomaTeHO
3 Kpase cupene 2 0 2 2 mope 0 0 2
1 OBye KalKaBaJl 0 0 0 1 KeTuyn 0 0 0
1 OBu4e cupeHe 0 0 0 1 Haxyr 0 0 1
3 Ko3e cupene 0 0 0 6 Toran 1 0 4
2 Kedup 1 0 1 VI. 3vpuenu Xpanu
1 Macjio 0 0 1 5 Cosern 1 1 1
3akBaceHa
1 cMeTaHa 0 0 1 5 B pamno 2 0 5
OBeceHnn
3 AWMpsiH 0 0 3 1 TPULA 0 0 1
Maxkaponu,
3 TIpsicHo KpaBe 1 0 crareTu 0 0 2
3 KuceJ10 MJISIKO 0 O ¢xa 0 0
25 Toran 6 0 16 14 Toran 3 1 10
I1I. Hanumku VII. Meo u maxan
1 Bo3a 0 0 1 4 Men 1 0 0
CoxoBe 3a
pa3pesxaHe 0 4 Taxan 0 0
Toran 0 2 8 Toran 1 0
I1l. Illokonao u oecepmu VIII. Iloonpasxku
1 oxomnan, 0 0 1 3 Ouer 1 1 2
Enepruiinn
4 aecepru, 2 1 2 1 Osmo 0 0 1
CyuieHu
2 Badgm 1 1 1 2 NOANPABKU 0 0 2
Kypaouu,
Kpexepu,
8 OUCKBHUTH 1 2 2 6 Toran 1 1 5
Mapmanan ,
caaaka,
4 uoHdpuTIOpH 1 0 4 IX. Buno
Buno - 651710,
19 Toran 5 4 10 8 U€epBEeHO, po3e 0 1 3
1V. Yaii u kaghe X. Aaya
Kade muasino n
2 Ha 3bpHa 0 0 2 1 Siina 0 0 1
BI' Kaydua
1 Yaii 0 0 0 mapku [>(1-10) Bunna | JInpa H/I
3 Toran 0 0 2 92  OOIIO TOYKH Y 17 6 56

Hzmounux: cobcmeenu uzuucienus
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Hudpata cpeury Bceku NpOLYKT OTpassiBa Opos OBATapcku MapKu Ha MpepaboTeHH OMOXpaHu
OTKPUTH B CBHOTBeTHaTa Bepura. Ilom Opoit Mapkm ce pa3bmpa JIeHOBI Ha CHOTBETHHUS
NIPOM3BOJUTEN MM BHOCUTEN, He oTAedeH apTtukyn! OO6oliieHa NpoaykKoBa CTPYKTypa Ha
OTKPHUTHTE Ha Ta3apa M Ha Hac M3BECTHHTEC HW MapKH IIpepadOTeHH OMO XpaHW MOraT Ja ce
BUSAT 000011eHN Ha dur. 1.

dmr.l Majapen noTenuwas Ba npepadorenn GHo Tpanm
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H3mounux: cobcmeenu uzuucienus

1. Mneuen cexmop - TpaAUIIMOHHO 3aCTHIICHN HA OBArapcKara Tpares3a MICYHU IPOAYKTH U
W3eNns C YHWKAIHH TPOOMOTHYHM CBOWCTBAa M JOKAa3aHW 3a 3APAaBETO IOJ3H MOYTH HAMa
MPEICTABUTEIHOCT OT JUCKAYHTHHTE Bepruu. Hali-MHOrO MIICUHH H3[CNHs IPHCHCTBAT B €IHA
BepHUTra M TO Jlajied OT TOUYKaTa Ha HaCHIIaHe. BHOCHNM 3amecTBaImy MpoayKTH TrayAa, Momapena ¢
Jlaiey Mmo-BHCOKH IICHH U Ca LIMPOKO MPEJIaraHd U OT TPUTE BEPHIH.

2. Hanumku — camM0 B €[JHa BepHra MOXKe Jja ce OKTpHe Omo 003a M IUIOJIOBH COKOBE 3a
paspexnane. Ila3appT M300MICTBa ¢ HANMTKK Ha Oa3ata Ha cos, Oe3 JaKkTo3a MIleKa, OHO
HaTypaJHU COKOBe. ['oNsiMa HHIA 3a OBJITapCKUTE TPEpadOTBATEINH.

3.Iloonpasku — caMo B eJHaTa OT BEPUTHTE OKPUX OMO OJMO U CyLIEHHU OMO MOINPABKU OT
JIBaMa pa3lIngHH OBJITapcKu mpepadoTBaTerst. bro omer Moke a ce HaMepH B IBE OT BEPUTHUTE OT
001110 TprMa OBJIrapcKH MpepaboTBaTENs.

4.Buno- MOXe na ce OTKpHe B naBe Bepurure camo. Cepro3Ha KOHKYPEHIMS Ha IPYTH
npencTaBeHn Ouo BuHa! EJHMH OT epCreKTUBHHUTE OBITapCKU MPOIYKTH.

5.Koncepsupanu xpanu - Hail-noOpe € TpeCTaBeHa JIOTEHUIIATa OT eIWH OBJITapCKu
MIPOM3BOIUTEIN IO TPH pa3HOBUIHOCTU. KeTuyn u 3 Buaa 1oMaTeH COC caMo B e1Ha BEpHra.

6. 3vpHenu xpanu- BbB BCHUKU BEPUTH MOTAT Ja Ce HaAMepAT Obarapcku 0mo coierH, 6e3
NpeKH KOHKYPEHTH Ha BHOCHH NPOAYKTU aHajo3u. bro OpamrHo Moke Ja ce OTKpHe B JBE OT
Bepurute. MHOro mo0Ope € 3acTBIICHO NMpEeAaraHeTo OT BHOCHH aHAJIO3W Ha OpallrHo, Pa3siIHIHU
BUIOBEe MIocimi. HoBocT 3a masapa OT Hpeau ¢JHa roAWHa ¢ IpelyiaraHeTo Ha Owirapcka O0wo
10(hKa, MaKapoOHH ¥ OBECEHH TPHIH., HO MMa NIPEKN KOHKYPEHTHH BHOCHU 3aMECTUTEIH.

7. Cexmop me0 — TpaJMIMOHEH OBIrapcKu MPOXYKT M3HACSH MO IUT CBAT. Moxe na ce
OTKpHEe MeJl caMO B €IHAa BEpUra OT eIUH IPOU3BOAWTEN. TaxaH B HETOBUTE Pa3HOBHIHOCTH
CI'BHYOTIICAOB, (PBCTHYCH MOXKE JIa C€ HAMEPU CaMo B €JHA BEPHUIa CHILO.

8. Lloxonao u decepmu Haik-noOpe MpeacTaBeH € cekropa . Fima HOBHM npepaboTBaTeny Ha
nasapa, KOMTO Ca CHTYHPaHU B Pa3IMYHUTE BepUTH. TSIXHOTO IPETMMCTBO € nodpara eHepruiHa
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CTOMHOCT ¥ MaKoTO Ha Opo#t kamopuu. OcBeH, ue ca 100pe MPEeICTaBeH! KaTo MapKy MMa 1o —
HSIKOJIKO TIPECTABEHH BHUIOBE OT MPOIYKTA.

9. Yail u kaghe — MOXKe J1a ce OTKPHE B €IHA OT BEPUrUTe OO Kade Ha 3bpHA OT OBIrapcKu
BHOcHTeNl. ToBa CBIIO € HOBOCT 3a masapa. PasHooOpasme oT BHOCEH OMO Haii- OBJITapcky dait
OTCBHCTBA.

10. fliiya -camo B eJHA Bepura uUMa IpelJiaraHe Ha sila. oBa € OOSCHUMO ThH KaTo

MIPOM3BOIUTENHN HA OHO siflla 1 MECHU MPOAYKTHU B Bbiarapust aumcear.
Tabnuua 2. Knacugurxayus na ouckaynmuvpume 6v3 ochoea Ha (Colla E., 2003 )

Bunna — Rewe Group 19992.

Juon—Schwarz-Gruppe

Cogdm ouckaynmup

cneuyuaqulupaui 6 uycouna

Cunnu eKkciy3susHu Mmapku
kamo Alnatura u Ja! Naturlich!

Omcmwvnku om pezyiapuama
yena Ha OvaZapcKu Guo Xpawnu;

Bvazapckume ouo xpanu ce
2ybosim om ¢hokyc cpeo
MHO02031C€CMB0 6HOCHU
ananosu.;

Paznooopazen acopmumenm, Ho
KOUimo ne 34008011684 0CHOBHU
2pynu xpanu;

197 SKU ( no 6apxoo), om
Koumo 35 0vazapcku xXpawnus.

Ilazapen 0san 3a 2016 2. 6.8%

Xapo ouckaynmwvp 20102.

Cunno O02PAHUYECH
acopmumernm;

H3knrouumenno pabomeuy
cve codcmeeHu mapKu;

Manxo na époii 6uo
npooyxkmu, 30 SKU , om
Koumo 13 na 6vazapcku
ouo xpanu;

Ilazapen 0an 3a 20162
7.2% (83 mazazuna).

Hsmounux: Cpy>KeHue
»MozepHa TbproBus® u
COOCTBEHHU M3YHCIICHUS

Kaydrano Schwarz-Gruppe
20032.

Copm ouckaynmuvp

ougepcuguyupauy 6 uyycouna

Cunen coocmeen o6pano
Coocmeenu mapku K- bio 3a
ouoxpanu;
Pasnooopazen acopmumenm om
0uo npepabomenu xpanu
GKIIIOYUMENIHO 8 OCHOGHUmME
Kamezopuu;

Hobpo paznonoicenue u
euoumocm Ha pezana —
UEHMPAIHO HA 6X00a;
Buveesicoane na noeu ovazapcku
ouoxpanu - 006po
CHMPYOHUUECMEO C ObI2apCKu
npepabomeamenu u 6HOCUmMeNnU.
310 (SKU), om koumo 134
ovazapcKu;

(110 mazasuna) . Masapen oan 3a 20162.14,2% (56
Mmazazuna) - 6e3nopen nuoep no
npooascou Ha pumeiin nazapa.
3akoueHne:

Karo Haii-cuiHO npeaAuMCTBO Ha JUCKAYHTHUTEC BEpUIU

B HHIIATa Ha npepaGOTeHHTe

6HOXpaHI/I OTUUTAM JIOSJIHOCTTAa KBbM 6paHL[a U CBOTBETHO KBM Mapkara. HeI[OBepI/IeTO Ha
l'lOTpe6I/IT€J'l$I KbM Ta3W XpaHa C IIO-BHUCOKa MNpE€MHaJIHa ILICHa Hal-JIECHO ce npeoaojsBa 4pe3
JOBCPUCTO KBM CHOTBETHHSA UMUK Ha 6paHzLa — T.C. 06pa31,T Ha BEpurara, Karo HJOBEPEH
MapTHBOP. B. TBapL[aBa, I[O&ﬁeH na GfK TBbpAH, ,,4€ KIIFOYOBHU B Ta3W KOHICHIIHA Ca MMCHHO
COOCTBEHUTE MapKd Ha XapA AMCKayHTBPUTE , KOETO C€ MOTBBbpXKIaBa U OT MPOBEIEHOTO
U3CJIEABAHE [Peecan,20092.].

TpamuuonHu 3a ObJIrapckara Tpame3a MIICYHH MPOAYKTH KaTo KO3¢, OBUEC CUPCHE U KAllIKaBa
U TMPOAYKTH KATO JIOTCHHIA, BUHO, M€, OLUECT IIOYTU HE Ca MNPEACTABECHU OT NUCKAYHTHUTE
BEpruuv, BBIIPEKHU Y€ HAMAT BHOCHU aHaJIO3H. TyK Criop€a MCH MMa HE3aJ0BOJICHO IpE€ayiaraHne u
NOTCHIMAJIHA HUIIIA 3a PA3BUTHC 3a 67:J'Il"apCKI/ITC Hpepa6OTBaTeJ'[I/I 1 U3HOCHUTCIIH.

JlnTepatypa:
1. Colla, E -International expansion and strategies of discount grocery retailers, International
Journal of Retail & Distribution Management Volume 31, numer 1, p.58, 2003
2.Warschun, M.& Schmidt,P. -What traditional retailers can learn from
A.T.Kearney Analysis, p.1, 2011

3.http://www.regal.bg/prilojenie/2009/12/23/835162 udobnite_diskaunt verigi/
4. http://www.moderntrade.bg/2017/02/2016.html

the discounters —
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MOTHUBALIMSA HA HOBEHIKUTE PECYPCU BbB
BUCOKOTEXHOJJIOI'MYHUTE UHAYCTPUAJIHU NPEAIIPUATUSA
B BBJITAPUSA
Touun MuxoBa, Basentuna HukosnoBa-AnekcueBa, Ajnekcauabp ®epaos
Texuuvecku ynusepcuretr — Codus, punuan [laosaus, YXT — [lnoaus,
Texunueckn yuusepcuret - Codust

HUMAN RESOURCES MOTIVATION IN THE BULGARIAN
HIGH-TECH INDUSTRIAL ENTERPRISES
Toni Mihova, Valentina Nikolova-Alexieva, Alexandur Ferdov
Department of Management, Technical University, Bulgaria
Department of Management, University of Food Technologies, Bulgaria

Abstract:The report analyzes the practice of high-tech industrial enterprises related to the
motivation of human resources. Based on research conducted by the authors in those Bulgarian
establishments formulated conclusions about the main difficulties and problems on the effective
use of motivational techniques by company management. Proposed guidelines are to overcome
them in order to successfully manage human resources in the companies surveyed.

Keywords: motivational profile, motivational techniques, motivational factors

BbBenenue

ITpoOneMaTrkara, CBbp3aHa ¢ MOTHBALMATA Ha paOOTENIWTE ¢ BUHATM aKTyalHa, ThH Karo OT
MOTHBHPAHHUTE CIYXXUTEIM 3aBUCH YyClleXxa Ha KOMIaHusTa. B ycrnoBusita Ha JTUHAMHYHO
MPOTHUYAIIUTe OW3HEC TPOIECH M OXECTOYCHA KOHKYPEHIHUS MEXIy WHIYCTPHATHUTE
MpEeaIpUsITHs, BBIPOCUTE KaK a C€ MOTHUBUpAT YOBELIKUTE PECYpCH ca IPHUOPUTETHHU 3a TOI
MeHWKMBHTA. [IpakThkaTa TOKa3Ba, Y€ MEPHUOJUYHO CE€ TPOBESXKIAT PA3JIUYHHM IO CBOSTA
CBITHOCT MPOYYBAHUS Ha MOTHBAIMOHHHS TPOQHI, MOTHBAIMOHHUTE (PAKTOPU M TEXHUKH BBHB
(bupMuTe, ¢ OrNiea MOCTUraHe Ha ,,MEUTaHATA AHTAKUPAHOCT HAa CIYKHUTEIUTE, KOATO Ja JOBEIe
JI0 TIOBHIIABaHE HA KOHKYPEHTOCHOCOOHOCTTa UM. 3a Hac € MPeJu3BUKATEICTBO Jia pasriefaMe
npoOJieMUTE Ha MOTHBALMATA BBB  BHCOKOTEXHOJOTMYHHUTE HWHAYCTPUAIHH OBITapCcKu
OPEINpHUITHS, Thil KaTO TaM MMa CreqU(PUIHN 0COOEHOCTH, OTHACAIIM CE€ 10 MOTHUBAIIMOHHUS
npohuI Ha TO-BHCOKOKBATM(DUIIUPAHH CITYy)KUTEIH, 3aHMMaBallld Ce C MNPESIU3BUKATCITHH 32
npoQeCHOHANNCTH, TPYAOBH 3aJadd. B ToBa ce ChcTOM W IeiTa Ha JOKIama — Ja pasKkpueMm
MOTHBAIIMOHHATA KapTHHA UMEHHO B TE3W MPEINPHUITUsA. B Ta3u Bpb3Ka cMe MPOBEIH COOCTBEHO
W3CIeIBAaHE Ha MOTHBALMATA Ha Pa0dOTEIIUTE BBHB ABANECET BHCOKOTEXHOJOTHMYHH KOMITAHWU B
IOxen nenTpaneH paiioH.

H3noxkenue

B mpenuman myOnuKamuy cMe pasriekIali ChIIHOCTTa HAa MOTHBALUATA, MOTHBALMOHHUST
nporec U MoTHBarMoHHH TeXHukH (1). Cera, Mo-CKOpo Ie CIpeM BHUMAaHUETO CH Ha TOBa KaKBO
NpeAcTaBiIsiBa MOTUBALMOHHUS nMpodwi. B crenuanu3upanaTa aurepaTypa ChIIECTBYBAT peAMLA
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JIe(QUHUIMK, HO CIIOpPEN HAC Hai-TOYHO TOBA MOHATHE € Pa3KpPUTO OT aBTOPCKHS KOJEKTUB C
ppkoBoauten dumutep I[lomoB (2). MotuBammonHuar mnpopun e oboOmieHa KapTuHa,
OTpas3siBallla CTEeNeHTa Ha MOTHBHPAHOCT Ha paboTemure, B pe3yiTaT Ha HU3IOJI3BAHHUTE
MOTHBAITOHHUTE (akTopu. Haii-gecTo ce ompenens, B3 OCHOBAa Ha aHKETHO IPOYYBAHE, C KOCTO
Ce YCTaHOBsIBa OTHOILIEHHETO U OLIEHKATa Ha 3a€THUTE Jiella KbM 3HAaUUMOCTTa Ha MOTHBALIUOHHHUTE
(daxkTopy, KaKTO W KBM pABHHUIIETO Ha YAOBIECTBOPEHOCT Ha MOTPEOHOCTHUTE WM CHOpPEX
MOTHBAIIMOHHUTE (DaKTOPH.
VIMEeHHO Te3U MpOyYBaHHUS CE NIPABAT B HAIIM JHU BbB BHCOKOTEXHOJIOTHYHHUTE KOMIIAHUH C LI
- pa3paboTBaHe W TMpEACTaBIHE HA MOTHBAllMOHEH TNPoGUI Ha paboTemuTe B
HPEeANPUATHETO;
- paspaboTBaHe Ha yNPaBICHCKH PELICHHS W MOTHBAIIMOHHA IPOTpaMa 3a IoJo0psiBaHe Ha
MOTHBAI[HOHHUS PODIIT;
- peanm3anMs Ha MOTHBAllMOHHATa IporpaMa 3a I0oA0OpsBaHE HAa MOTHBALUATA Ha
YOBEIIKUTE PECYPCU B MPEAIPUITHETO.
3a cbKajlleHHe Te IOKa3BaT, ye MpobiaeMbT ,,MoTuBaLus” BCE OILLE ChIIECTBYBA HABCSAKBAE IO
cBera. KoMnanunuTte HHBECTHpPAT BCE MOBEUE CPEICTBA B M3y4aBaHE HA MOTHBAI[MOHHUS MPOGDUI,
MOTHBAIIHOHHUTE (DAKTOpH, 3a Ja CHh3MaJaT YCICIIHH MOTHBAIMOHHHW TEXHHWKH. AHAIW3bT Ha
CHeUaIn3npaHaTa JHTepaTypa IocouBa peania 1o0pru pUpMEHH IIPaKTHKX B TOBA HAIPaBICHUE.
Taka HampuMmep, B akaJeMudeH Tpyx Ha npenonasatenu oT INSEAD mpasu onut ma peduHupa
MPUYUHATE, KOUTO KapaT HAKOH CITy)XHUTENIH fa Osrat ot pabora. JlokmagsT ce ka3Ba Drivers of
Effort: Evidence from Employee Absenteeism u HeroBu aBTopu ca Mapraputa Ilyiypa u Jlanuen
Yondennon. OCHOBHOTO pa3KpuUTHE Ha Tpyda AOKa3Ba, 4€ BPEMETO, K