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NPEArOBOP

HaunoHanHata  koHgepeHums ,06pa3oBaHMETO W M3CnefBaHMsTa B
MH(OPMALIMOHHOTO 06LLEeCTBO" Ce YTBBbPAM KaTo HalMoHaneH HayyeH opyMm 3a
obcwxaaHe Ha HOBW METOAM U MPUOKEHUS HA TEXHOMOTMUTE Ha MHAPOPMALIMOHHOTO
00LWecTBO C LUMPOKO y4acTue Ha LerLu OT pa3nuyHn cepn — Hayka, obpasoBaHue,
kyntypa u OusHec. Mpedta 3a Tasu KOH(EPEHUMS] MPUHAANEXW Ha Halms
He3abpasuM yuuTen u konera npod. MeTbp bbpHes.

CoopraHnsatopy Ha KoHepeHunsta ca Acouuauusita ,PasButie Ha
MH(OPMAaLMOHHOTO 06LLECTBO”, MHCTUTYTLT No MatemaTika U MHopmaTika npu
BAH u lMnosameckusaT yHuBepcuteT ,[Mancuin Xunengapckn’. PaboTHu esnun Ha
KoH(bepeHumsTa ca 6barapckum W aHrmuincku. 3anaseaHeTo Ha Bbrrapckust kaTto
paboTeH e3uk, cnopes Hac, criomara 3a yTBbpxaaBaHe Ha Obnrapcka TepMUHONOTYS
B obnactta, a Taka CbLIO [aBa Bb3MOXHOCT Ha KOMeru, KOWTO He Ce YyBCTBaT
yBEpEeHU Npu O0hOpMsIHE Ha Hay4eH TEKCT Ha aHrMWIACKW esuk, Ja nybnukysaTt Ha
Ewbnrapcky.

B oBygHeBHaTa nporpama Ha KoHdepeHuusTa Bsxa BknioveHn 24 goknaga, B
KOMTO y4YaCTHULMTE — NpeacTaBuTeNN Ha HaykaTa u 0bpa3oBaHNETo — npeacTaBuxa
HOBWM pe3ynTaTi, CBbp3aHW C W3CNedBaHWs W NpUNoxeHus B obnactta Ha
WH(OPMALIMOHHUTE  TEXHOMOTMM, METOAM W CPEAcTBa Ha WMHGOPMALMOHHOTO
00ulecTBo.

B nporpamata Ha KoHepeHLusaTa ¢ AoKNaam No nokaHa yyactsaxa yTBbpAeHu
yyeHu: PeHeta bbpHeBa — ,[onemuTte gaHHW 1 06pa3oBaHWETO B MHGOPMALMOH-
HoTO 061LecTBo” M boiko BaHueB — ,PonsTa Ha eanka B yBOAHOTO 0DyyeHue no
nporpamupane”. Beuuku npeactaBeHu foknaau 6sxa peLeHsnpaqu oT noHe aBama
uneHa Ha [porpamHns KOMUTET. YTBbpAunata Ce MpakTuka Ha peLeHsupaHe ¢
N3MCKBaHe HanpaBeHWTe Denexku ga ce OTYETaT OT aBTOPUTE B OKOHYaTemnHWUTe
pedakumMn Ha TEXHWUTE JoKnaaw, npueTy 3a nybnukysaHe, e ocobeHo nonesHa 3a no-
MNnaguTe y4acTHUUM B KOH(pepeHuusiTa W cnocobctBa 3a nopobpsBaHe Ha
Ka4yeCTBOTO U TEXHNYECKOTO ochopmiieHne Ha COOpHIMKa Ha KOHGepeHLmsTa.

B cbopHwKa ca BKITIOYEeHN ABAAECET U YeTUPK JOKNaaa, OT KOUTO: Ba MO nokaHa
— Ha 0bwo3HayMma TemaTuka, CeAEeMHaAeceT — C ONpegeneHn HayyHn NpUHOCH
neT — pasrnexgat HOBaTOPCKM nogxoau Ha u3nons3saHe Ha WMKT B cpegHoTo
obpa3soBaHue.

Mo Tpaguums, B paMKUTE Ha KOH(EpPeHUMsITa ce NpoBede U Cecusi, Ha KosTo
YYEHULM OT CPedHW YYMnuLLa NpeacTaBaT CBOW pa3paboTku B obnactTa, 3a KouTo
nonyyaBaT HacbpyaBaHe, 4OOpoxXenaTenHu CbBETU U NPENOPbKA.
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TasrogulHOTO  JeceTto  u3gaHWe Ha  KOHdepeHuusTa ce  nposede
HenocpeacTeeHo cnen 18-tata mexayHapogHa KoHgepeHuus no Combinatorial
Image Analysis, http://www.cs.fredonia.edu/barneva/IWCIA17/, kosiTo cbbpa B rpag
MnoeauB yyeHn oT 23 ctpaHn. OCHOBEH CbOPraHM3aTop W Ha Ta3W MPecTuxHa
koHepeHuus e AcoumnaumsTta ,PasBuTie Ha MHGOPMALMOHHOTO 0OLLECTBO”, KOSITO
Ta3u roguHa yectaa 20 roguHu OT OCHOBaBaHeTo cu. [lo3apaBsiBamMe YNeHOBETE Ha
Acouuauusita ¢ tobunes n um bnarogapum 3a TsxHata 6e3kopucTHa noakpena Ha
KOH(bepeHLMsITa Npe3 BCUYKUTE 1 U3AaHNS.

BJ'IHI'OJJ,apHOCTVI OBbITKMM U Ha YreHOBETE Ha npOI'paMHWiI KOMUTET 3a TEXHUTE
,qupOHamepeHM N None3Hn peueH3nn, Ha aBTopuUTE — 3a NPOABEHNA WHTEPEC U
aTPaKTUBHN Npe3eHTauun, a Ha yvyaCTHUUUTE B AUCKYCUUTE — 3a@ W3Ka3aHUTE
CbAbpXKaTeITHU MHEHWUA.

CneunanHn 6narogapHocT u3kassame Ha OpraHu3aUMoHHWS KOMUTET W
ocobeHo Ha Heroeus npeaceaaten Meopri Bparos — 3a nonoxeHnTe ycunus 1 Tpya
3a NoAroToBKaTa, OpraHM3aLMsTa u NPOBEXAAHETO Ha KOH(EepeHLusTa.

OcHOBEH NPUHOC 3a NOArOTOBKATA W CBOEBPEMEHHOTO M3aBaHe Ha HACTOALMS
cbopHuK umaTt Hawwte konmern MuneHa CraHeBa, Croika Wrpavesa, Ctouka
Hegnkosa n BecenuH Wrpayes.

HapsBame ce, 4Ye CnogensHeToO Ha ONMWT OT NPOBEOEHU U3CreaBaHus,
0bChXaaHeTo Ha Hay4HU Pe3ynTaTh 1 y4acTUETO B OPraHU3upaHUTe AUCKYCUN — Taka
XapaKTEPH 32 BCUYKM M3AaHWs Ha KoHdepeHuusTa, ca 6unm ocobeHo nonesHn Ha
no-mnaguTe u3cnefoBaTeny, NpenofaBaTeni 1 yyallu ce.

HeCbMHEHO YCTAHOBEHWUTE KOHTaKTW, 0OCHXOAHUS U OWUCKYCWM, CBOBOLHMAT
0BMeH Ha ONMWT W MHeHWs Lie AOMpWHEcaT 3a TBOPYECKOTO W NPOECHOHANHO
pasBuThe Ha yyactHuuyuTe B [lecetata HaumoHanHa koHdepeHuns ,06pa3osaHneTo
1 u3crensaHusTa B MHOPMaLMOHHOTO 0bLecTBo".

[o Hosw cpeLum!

22 toHn 2017 . Aspam EckeHasu, l'eoprv ToTkos, WBaH Koitues
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rONEMUTE OAHHWU N OBPA3OBAHUETO B
WHOOPMALIMOHHOTO OBLLECTBO

Penema I1. BbpHesa

State University of New York at Fredonia, USA,
barneva@fredonia.edu

Pestome: 3a eonemu daHHU ce 3a2080puU cpasHUMENHO omckopo. 100 mosa noHsmue ce
pa3bupam O0aHHU, Koumo He Mozam Oa ce obpabomeam ¢ mpaduyuUOHHUME aneopummu U
coppmyep. Mima MHO20 NPo2HO3U, Ye aHanu3bm Ha 2onemu daHHU We cmaHe Heobxodum ebe
8cska obrnacm, kakmo OHec ca ymeHusima 0a Cu CIyXUuM C KOMNIOMBbPHa U KOMyHUKaUUOHHa
mexHuka. B ma3u cmamus pasanexdame kak Oa ce nodzomesm cneyuanucmu, ymeewu da
aHanusupam eonemu OaHHU, Kamo 8 4JacmHocm pasenexdame O0bydeHuemo Ha
NPOGhecUoHanHo, yHUBEPCUMEMCKO U yYUITULYHO HUBO.

Knovoeu dymu: aHanuz Ha 2omemu OaHHU, NPOGHECUOHANHO 0bpasogaHue, eucwe
obpa3osaHue, cpedHo obpasosaHue.

1. BbBegeHune

AHanM3bT Ha AaHHW Ce € W3non3Ban MHOro MPean KOMMTbpHAaTa epa, Ho C
pasBUTMETO Ha KOMMIOTbPHATa W KOMYHUKALMOHHATa TeXHWKa, M 0COBEHO ¢
[PacTUYHOTO HamarsiBaHe Ha LIEHUTE UM W C MOBCEMECTHOTO MM W3NON3BaHe, ce
HaTpynaxa OrpOMHM KONM4YecTBa AaHHW. Te ugBaT OT KamepwuTe 3a CUIYpHOCT, OT
MOBMIHUTE KOMYHMKALWMK, eNeKTPOHHaTa noLua, COLManHUTE MpEeXM, 3anucute Ha
TpaH3akuuu B baHkoBaTa cuCTEMA W TbProBCKaTa Mpexa, KakTo U OT U3MepBaTenHU
ypeau v ycTponcTea B METEOPONONUSITa, aCTPOHOMUATA, TPAHCMOPTa, MeauLuHaTa u
ap. Cropes HsKOM M3TOYHMLM, NOBEYE AaHHM ca Ounn 3anucaHu npes nocneaHuTe
HAKONKO TFOAMHW, OTKOMKOTO OT HAyanoTo Ha YOBEWKOTO OOWEcTBO A0 npeaw
Hskonko roguHu [1]. OceeH ToBa, MMa TEHOEHLMS ChLLECTBYBALLMTE NO-CTapU AaHHM
- OOKYMEHTW, KHWUMM 1 dpoTorpacdum Ja ce ckaHupaT U CblUO Aa Ce NPeAcTaBsT B
undposa opma, KoSTO 0CBEH YA0OCTBA NpU CbXPaHABSHETO, Cb3faBa OTAMYHU
ycnosws 3a 0bpaboTkaTa 1 U3BMMYAHETO Ha LieHHa MHOPMaLUs OT TE3N JaHHM.

Okasga ce, obaye, Ye nopagn ronemMusT UM obem U CbXpaHsBaHETO UM B
pasnuyHu opmati, 0buyanHUTe anropuTMI He MoraT a ce npunarat AMPEKTHO 3a
obpaboTBaHeTo UM [2]. WmMa W [OMBIHWTENHW TPYAHOCTM, CBBP3aHM CbC
CbXPaHEHWETO, opraHu3auusaTa u yHuuumpaHeTo Ha AaHHuTe. ETo 3awwo HosuTe
MOZenu 1 MeTOoAM, CBbp3aHW C ronemuTe [aHHu, Ce npeBbpHaxa B 0OeKT Ha
Hay4YHWTE M3cneaBaHus.

Cnopeqn KpoHke [3] HapaCTBaHETO Ha 3HAYEHWETO Ha aHanM3a Ha AaHHN €
3aKOHOMepHO. Ta3u MporHo3a ToM NpaBu Bb3 OCHOBA Ha aHanu3a Ha eneMeHTUTe Ha
WH(OPMALMOHHMTE CUCTEMM - Xapayep, codTyep, AaHHK, Npoueaypu U xopa - 1
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BA)XHOCTTA Ha BCEKW OT TAX, KOATO HapacTBa B TO3W ped, B Pa3BUTUETO Ha
WH(OpMaLMOHHOTO  oblwecTBo.  Criopeq  HEro, MbpBUAT — €NEMEHT  Ha
WH(OPMALMOHHMTE CUCTEMM - XapayepbT - € OT ChLLECTBEHO 3HauyeHue npes 60-Te
rOAVMHM Ha MUHAMMS BEK U koMnaHun kato IBM, npon3eexpaluyn xapaoyep, craHaxa
MHOTO BIMSITENHW. [10-KbCHO COITYEPBT CTaHa Xn3HeHOBaxeH 1 npe3 80-Te rognHu
komnaHum kato Microsoft, npoussexaaliyn codpryep, npunobuxa ronsamo 3HayeHwe.
[Hec paHHWTe ca OT M3KIMIYMTENHO 3HAYeHre W komnaHum kato Google u Yahoo
npugobuxa ronsamo BrnsHue. OvyakBa Ce CKOpPO MpouedypuTe Aa CTaHaT Ham-
3HaYuMK B TO3M MPOLIEC.

[laHHWTe, CbXpaHeHu B MbpBMYEH BUL, camu no cebe cu, He JaBaT 0cobeHo
npeumyLLecTBo. BaxHo e aa ce u3Bneye LeHHa MHAOPMaLWMs OT TsX, KOETO cTaBa
ype3 MeToaM 3a aHanu3. CamusaT aHanus 3aBuCM OT  CreuudmkaTta Ha obekTa,
npeactaBeH upe3 gaHHute. OT ronAMO 3HAYeHWe € aHanMaWpawmaT ga uma
MO3HaHUs B KOHKpETHAaTa npegMeTHa obnact — meguuuHa, CErcko CTOMaHCTBO,
aCTpOHOMWSI, METEOPOSIOTUS — 3a [a 3Hae kost Hdopmauust 6u 6una ueHHa. Vima
JOpU MPOrHO3K, Ye crnocobHOCTTa Aa ce aHanuaupaT ronemMu JaHHM We Cb3aaae
pa3scrioeHne B OBLIECTBOTO — OHE3W, KOUTO He ca B CbCTOSIHWE [a o MpaBsT, Lie
cTaBart Bce no-6eHu, 4OKaTO Apyru Le cTaHaT no-6oratv 1 Le umat noseye Bnact
nopaam cnocobHOCTTa Cv Aa aHanuaupat aaHHuTe [4]. ToBa Beye MOXe fa ce Buan
B HskoM 061acTy, KOMTO Ha NPBLB NOrMes ca Aaney 0T aHanu3aa Ha JaHHW, kaTo cnopTa
- B MOMEHTa Cepuo3HuTe oTbopyu TpsibBa Aa HaemaT No HSKOMKO aHanu3aTopa Ha
AaHHW, 3a 4a 6baat KOHKypeHTocnocobHw [5,6].

ETo 3aLLo uma ronsma Hyxga oT ekcnepTy Mo aHanu3a Ha AaHHW. Cropes HAKow
n3TOuYHMLM, kbM 2018 roa. we uma HegocTur oT 140 000 - 190 000 cneumanucTu [7].
Taka npep oBpas3oBaHWeTO Bb3HMKBA 3adavaTta Aa ce MOATOTBAT CreLuanucTy,
KOWTO MOraT fja Ce CMpaBsT C aHanu3a Ha ronemu gaHHw. Mpes nocnepnute 3-4
TOOMHW YHUBEPCUTETUTE MO CBETA 3arnoyHaxa Aa paboTaT B TOBa HanpasneHue W
Habbp30 Os1xa paskpuTK peauLa MarucTbpcku nporpamu [8].

B Tasn cratusa cnogensMe HSKOM MWUCIKM OTHOCHO TOBa, KakBO Tpsibea fa ce
u3yyaBa B oOnacTTa Ha aHanu3a Ha ronemn JaHHu 1 Ha kakBo HuBo. Cropef Hac
0byyeHueTo B 0bnacTTa Le ce passue NogobHO Ha 0by4EHWETO MO UHGOPMATMKA,
3aToBa B crefpallata ToYka MpUMOMHSIME Kak ce e pa3Buro oby4eHVeTo B Tasu
obnacrt. lNocnegosatenHo pasrnexaame 06y4EHUETO HA YHUBEPCUTETCKO HUBO U B
cpepHoTo 00pa3oBaHue, kaTo 0bpbliame BHUMaHWe Ha €auH ApYr acnekT Ha
ronieMuTe JaHHU — Kak Te MoraT Aa Ce M3non3Bar 3a nofobpsiBaHe Ha camus MPOLEC
Ha 00ydyeHue. Cbllo Taka oTOEns3BamMe M HAKOW NOTEHLMANHM OMacHOCTW Mpw
13ronaBaHe Ha ronemuTe aHHU B 00pasoBaHuUeTo.
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2. Kpatbk npernep Ha obyyeHueto no MHcpopmaTUka M napanen ¢
00y4YeHWUeTo No aHanM3 Ha rofiemMm AaHHU

lbpBOHAYaneH MHTepeC KbM HOBK obnacTu ce 3apaxaa 06MKHOBEHO Yy HSAKOW
y4eHn. YecTo HoBuTe 06acTv ca C MHTEPANCUMNAMHAPEH XapakTep W Bb3HWKBAT B
pesynTaT Ha CbTPYAHUYECTBO MEXAY YYeHW OT pasnuyHn gucumnnunun. Cnep ToBa
KbM u3criefBaHusTa UM Ce NpUBMMYAT acnupaHTU W eBEeHTyarHo ce 3aliuTasat
pucepTaumn. MexayepeMeHHo, ako 0bnacTTa e nepcnekTMBHa U NpoLbkasa aa ce
pasBuBa, Ce NOArOTBS KYpPC UMW KypCOBE HA MarnCTbPCKO HUBO.

Mo TO31 HaYWH Ce pasBMBaT NOBEYETO OT HOBUTE AMCLIMMNNHK, HO Te YECTO Ce
OKa3BaT [ocTa TecHW W obpa3oBaHWETO Ce W34epnBa [0 HMBOTO Ha OTAemneH
n3bupaTeneH MarucTbpcku Kypec, YETEHETO Ha KOWTO Cried W3BEeCTHO Bpeme ce
npeycTaHoBsBa.

WNHcopmaTtukaTa, obaye, ce okaza obnact, KOATO CWHO Ce pa3Bu 3a MHOTO
kpaTko Bpeme. [NosiBiXa Ce pa3nuyHW HanpaBneHUs B HESl — U3KYCTBEH MHTENEKT,
KOMMIOTbPHA rpadvka, €3uuM 3a nporpamMupaHe M TpaHcnaTopu, napanenHo
nporpamupane, v ap., kouto Bsika NpeanocTaBka 3a yTBbpkaaBaHe B cpeaata Ha 80-
T€ rOAWHM W Ha Nporpamm Ha b6akanasbpcko HUBO. pe3 80-Te n 90-Te rognHu gpymm
AUCLMNIMHY — MaTeMaTuka, (n3nka, MHXEHEPHN Hayku — BKITKOYMXa B nporpamuTe
CV 33 bITXMTENHI KypcoBe Mo MHdopMaTLKa.

TpsbBa fa ce 0T6enexu, ye bbnrapus e e4Ha OT MbpBUTE CTPaHM B CBETA, KOUTO
BbBEOXa NporpamMu no MHGopMaTHKa M B Pe3ynTaT Ha TOBA HaLLWTE CrieynanucTy
B Tasu obnact ca Ha MHOro BUCOKO HMBO. Hewwo noseye, npe3 80-Te roguHn ce
BbBeJe 3a4bIKUTENHO 06yYeHne No MHGOPMATUKA M B CPESHOTO YUMIMLLE — HELLO,
3a koeTo ce rosopu efga cera B CbeamnHenute watu. OcobeHo pobpa nogrotoska
no MHcopMaTMKa Ha HUBO CpefHO obpasoBaHMe Ce AaBa B CrieluanusvpaquTe
MaTeMaTUYECKN TMMHA3NM U TEXHUKYMM MO ENEKTPOHUKA UK CPOAHN AUCLMMIUHY,
BaxHo e pa ce otbenexu, ye cpegHoTo obpasoBaHue B Bbnrapus He Lenewe aa
MOATrOTBM MPOrPaMUCTX, a NO-CKOPO [a pasBMe YMeHUs 3a W3ronaeBaHe Ha
KOMMNIOTbPHa U KOMYHUKALUMOHHA TEXHWKa, KOMTO Oa Ce M3Mnon3eat B PasfnnyHu
npodbecum Unu B eXXeAHEBUETO.

B kpast Ha 90-Te roauHu, korato KOMMIOTPUTE HABMA30Xa LMPOKO B BKTa 1 Ha
paboTHOTO MsicTO, B 00siBUTe 3a paboTa ce MosiBU M3WCKBAHETO 3a “KOMMIOTbPHA
rpamoTHOCT’, KaTo Ce WMalle npeaBWa W3NON3BaHETO Ha CUCTEMM 3a
TekcTo0bpaboTka, ENEKTPOHHM TabnmMLK 1 eNeKTPOHHa noLLa. B HauanoTo Ha 21 Bek,
06aqe, Te3n U3NCKBaHNA OTNagHaxa, TbW KaTo TOBA € HOpMasnHo o4akBaHe, KakTo
0YaKBAHETO 3a TPAAMULMOHHA FPaMOTHOCT.

Cnoper Hac oByyeHueTo B obnactta Ha ronemMu AaHHW Lie ce passie no
nopobeH HaumH. MHOrO yHMBEpCMTETM Bevye npeanarat KypcoBe MO METOAM 3a
aHarnu3 Ha JaHHK; AEeCETKM YHUBEPCUTETU OTKPIUXa MarUCTbPCKM Nporpami. Bee owe
ca psigkocT GakanaBbpckuTe MporpamMu B Tasu obmacT — Mo CKopo ce npassT
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CreunanuavupHu HanpaeneHus B nporpamute no uHgopmatuka. Tean nporpamu,
o6aqe, M3NCKBAT 3HaHMUA NO BUCLUa MatemaThka U nporpamumpaHe u nopagun tasu
NpuYMHa He ca MOAXOASLM 33 CMEeLManHOCTM C XyMaHWTapHa Mnu apTUCTUYHA
HacoyeHocT. BeposiTHO TeHaeHUMsTa We 6bae ga ce Cb3fagaTt CUCTEMU, Taka Ye
BCEKM [ia MOXe [a M3BbpLUBA aHan13 Ha faHHU. CamuTe AaHHM Lie ca AOCTbIHM
OHJ'IaVIH, Taka 4Ye NoKanHo Ja He e H606XO,D,VIMa ronama m3dymcnuTtenHa MOLLHOCT.
lMopaaw ToBa e BbAe OT NO-roNsMo 3HaYeHne aa ce BHeApU obyyeHure no aHanms
Ha [aHHM BbB BCYYKW AUCLMMIMHM, OTKONKOTO [a Ce Cbh3aasBaT YMCTM CrieumaniicTy
no aHanW3 Ha AaHHW. [locriegHuTe  LWe Ce  peanuaupaT  M0-CKOpo B
u3cnegoBaternckata paboTta 3a pasBuMBaHE Ha HOBM METOMM, aNropUTMIA U CUCTEMM
33 aHanu3 Ha AaHHuW, OTKONKOTO MPSKO B PasnunyHuTe npunoxHu obnactu. Mopagm
Ta3N OvaKBaHa TEHAEHLMs), LLe € BaXHO Aa Ce BbBede M 0byyeHue B CpegHOTO
obpa3soBaHwe No aHanW3 Ha JaHHW.

3. O6y4eHMe N0 aHanM3 Ha JaHHU Ha YHUBEPCUTETCKO HUBO

En Nasoscka [9] HarmegHo onucea 3HaHWATa Ha cneuuanucTuTe Ha 6baeLeTo
kaTo maLLm chopmarta Ha byksata [1, [OKaTo 3HaHWSITA Ha CrieLManmcTuTe cera umat
thopmaTa Ha bykBata T. B “T” BepTuKanHaTa YepTa 03Ha4aBa KOHKpeTHaTa obnacr,
B KOSTO YOBEK noryyaBa YHMBEPCUTETCKO 0Opas3oBaHWe, a XOpM3OHTamnHata e
obnactu, KbM KOUTO 3HaHMETO Ce paswwpssa. B “T1" BToparta BepTukanHu yepTa
OTrOBapsi Ha yMeHusiTa Aa Ce aHanuaupaTr AaHHW, Ha KOMTO Lie ce omupa
paswumpenueTo B apyri obnactu. C apyru gymu, J1asoBcka cMsiTa, Ye BCEKM YOBEK
Le Ce Hy)Xaae OT 3HaHUS Kak 4a aHanuavpa AaHHM.

Mo-gony e pasrnefame kakso TpsibBa fa BkMtouBa 00Y4YEHMETO NO aHaNM3 Ha
rofieMM JaHHW B YHUBEPCUTETCKUTE MPOrpamu.

3.1. MarncTbpcKu U JOKTOPCKU Nporpamu

B Tean nporpamu ce ovakBa Aa Ce MOAFOTBAT CMELManucTh, KOWTO Lie
paspaboTBaTt MeTOAM 1 COITYEP 3a aHanu3 Ha gaHHu. oaxoasLwo e Aa ce BKmovar
KypcoBe Mo CTaTUCTKA, U3BMMYAHE HA 3HaHUS, 6a3n OT AaHHK U 3HAHMS, U3KYCTBEH
WHTENEKT W camoobyyaBawy ce cuctemu, eamum kato R, Hadoop, Scala,
BU3yanusaums, cucteMn u uHTepdencu kato Apache Spark, Knime, SAS, SPSS,
ONTUMU3ALIMOHHM MOLENW W anropuTMmK BbpXy TaX. ChLLo Taka e LenecbobpasHo aa
Ce pasrnedat MPUIOKEHWS B PasnMYHM npeaMeTHU obnactu kaTo CUrypHOCT,
MeauLMHa, METEOPOIIOrus, CENCKO CTOMAHCTBO W Ap.

OcBeH Te3n MarMCTbpcKKM Mmporpamu, Lenswwm ga obyyasaTt cneuwanuctv 3a
pasBMTUE Ha TEOPUSATA M MHCTPYMEHTUTE 3@ aHanM3 Ha AaHHWU, € YMEeCTHO Ja ce
pa3paboTtAT M nporpamu 3a 0oOy4eHWe Ha cneuuanucTu B fageHa obrnacT Ha
CcoLManH1Te U XyMaHWUTapHUTE HayK1 Unu W3KyCTBaTa, KOUTo Aa 06paboTBaT faHHM
B TAXHaTa cneumduyHa npeamMeTHa obnact. TakvBa nporpamm ca 3HauYMTemHo no-
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manko (Bx. Hanp. [10]). Llenta Tam e ga ce nogroTear cneuuanuctute aa pabotar
CbC cobTyep 3a 06paboTka Ha JaHHW, Aa Ce 3ano3HasT C MeTOAM 3a BM3yanu3auus
Ha JaHHUTE 1 U3rOTBSIHE Ha OTYETH, Aa Ce U3y4aT pasfiNiH1 MaTeMaTUYECK MOZENN
1 NPaKTUYECKUTE 3adaqum, KOUTO MoraT Aa ce CBeAaT Ao TsX, KakTo M codhTyepa 3a
pelLaBaHe Ha 3aauu, CBEEHN KbM TakuBa MOAENN.

3.2. bakanaBbpckuTe Nporpamu

Hackopo ce nosiuxa u 6akanasbpcku NporpamMu N0 aHanu3 Ha AaHHW, BbMPEKY,
ye 3acera OposT UM e no-orpaHnyeH. MogobHO Ha HavamnHus etan B Pa3BUTUETO Ha
nporpamuTe no uHopmaTtika, Te 0BUKHOBEHO Ce KOMBUHMPAT CbC ChLUECTBYBALLM
nporpamu Mo cTaTUCTMKa, MHopMaTWKa unu Ou3Hec M ce npenogaeaT OT
cboTBeTHaTa kategpa [11]. OcBeH M30poeHWTE MO-TOpe NpeaMeTH, KOWUTO ce
“3yyaBaT B MaruCTbpCKUTE MPOrpamu, ca BKMKOYEHW W AUCUMNINHM HA NO-HUCKO
HWBO, KaTO BbBEJEHWE B MH(pOpMATMKaTA, BbBEAEHWE B CTAaTUCTMKATA, anropUTMu
U CTPYKTYpU OT AaHHW, €31LM 3a NporpammupaHe, OCHOBHW MaTeMaTUYECKU KYpCOBe,
Ou3Hec cTpaterusi, ynpaBneHue Ha Ou3Hec npouecu, GU3HEC W MapKeTUHIOBO
pasy3HaBaHe, W3crnefBaHe Ha onepauuute M Apyru. KOHKpeTHUTEe AMCLMNIUHM
3aBUCAT OT HAcOYEHOCTTa Ha MporpamaTta W kaTedpaTa, KOSTO i PbKOBOAW —
MaTeMaTuyeckuTe kateapu HabnaraT Ha CTaTUCTWKa, KOMBWHATOPKKA U M3CNeaBaHe
Ha onepauumTe; MHPOPMATUYHUTE KaTeapU — Ha e3uLM 3a MporpammpaHe, U3kyCTBEH
WHTENEKT, METOAM 3a U3BNMYAHE Ha 3HaHWs, Oasn OT AaHHM, camoobyyaBally ce
cUCTeMM U Ap.; a BK3HeC KaTeapuTe — Ha U3NON3BAHETO HA CUCTEMU 3a aHamnu3 Ha
JaHHW, Ha BW3yanu3auusaTa, aHamM3a Ha [aHHM 33 MOBMWABaHe Ha
KOHKYPEHTOCNOCOBHOCTTa 1 CUIYpPHOCTTa Ha AaHHuTe. Tpsibea ga ce otbenexu, ve
OusHec opraHusauuute Osixa egHW OT MbpBWUTE, KOWTO 3amoyHaxa Aa w3nonssat
aHanuan Ha roneMu AaHHU, HaTpynaHW OT TPaH3aKLWKW, 3a Aa NosyyaT NpeanMcTBo
npes KOHKYPEHTMTE CY Ha Na3apa W B pe3ynTtaT MHOro kategpu no 6usHec obyyaBaxa
CTY[EHTUTE Ha Taka HapeyeHaTa business intelligence.

Tt KaTo Cce 04aKkBa B CKOPO BPEME aHanM3bT Ha ronemMu faHHu fa cTaHe
HeobXxoauM BbB BCska 06NacT, KakTo MOHACTOSLLEM ca HEOOXOAMMM YMeHUsITa 3a
paboTa ¢ KOMMIOTPM W KOMMIOTBPHW CUCTEMMU, € BaXHO YHUBEPCUTETUTE f1a BbBEaAT
CbOTBETHM KYPCOBE, IOCTBIHM 32 CTYAEHTUTE OT BCUYKM AMCLMNAMHN. Teau kypcoBe
He TpsbBa Aa M3NCKBAT 3a4bIGOYEHN 3HAHUS N YMEHUS MO MaTeMaTuka, CTaTUCTUKa
niunu nHcopmaTmka, a No-ckopo Aa HabnerHat Ha paboTaTa Cbe CUCTEMM 3a aHamnu3
Ha [JaHHM, CUCTEMW 3a BWU3yanu3auus U W3rOTBsIHe Ha Aoknagu. BaxHo e fga ce
pasbepe KakBM Bb3MOXHOCT AaBaT CUCTEMUTE, KaTO CMeLManHo BHUMaHWe ce
0b6bpHE Ha BMOOBETE MOAENM W rpadivki 1 3a KakBM BWAOBE 3adaduu Morat ja ce
“3non3sat. YHWBEpCUTETUTe, KOMTO BbBeAaT HaBpeme TakMBa KypcoBe B
06pa3oBaH1eTo NO pasfuyHM CMeLManHocTy, Le UMaT onpefeneHo NpeauMcTBO
npes ocTaHanuTe.
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3.3. MpodhecnonanHo obyyeHue

OcBeH nogrotoBkata Ha obyyaBaHWTe B MOMEHTa, TpsibBa Aa ce momucnu 3a
ronemust 6poi cneuranucTu, KOUTo Beye paboTaTt B pasnuuHu 06nacTu, KoUTo ce
HyXgasT OT MOArOTOBKA B W3MOM3BAaHETO Ha ronemu [faHHu. Hsikon ot TsX,
0BWKHOBEHO B Ha4anoTo Ha mpodecuoHanHaTa cu kapuepa, BEpPOSTHO Buxa ce
3anucanu B MarucTbpcku Nporpamu, HO MOBEYETO Xopa B cpefata Ha kapueparta cu
1 0cobeHo CTapLuMTe crneumanucT eaea ni buxa umanu Tasn Bb3MOXHOCT. 3a Teau
cnyyau e pobpe Aa ce U3nonaeart kpaTku npodecroHanHu kypcose. Te Tpsibea fja ca
TACHO-NPOMNMPaHL, — CleuuanuavMpaHn 3a BCsKa  KOHKpeTHa  obnact u
cneynduyHuTe Lenn B Hesl. Kakto u npu obwoobpasoBaTenHuTe yHUBEPCUTETCKMU
KypcoBe, yaapeHueTo TpsbBa A4a nafa Ha M3Mon3BaHETO Ha COTYEPHW CUCTEMM.
Tesu kypcoBe, obade, MoraT fja ca C No-KOHKPETHA NPUIOXKHA HACOYEHOCT, ThiA KaTo
Ce OYaKea [ja Ce NpenogasaT Ha cneynanucti oT eaHa obnact u 4opu OT eaHO
npeanpusTrie.

OcobeH MHTepeC NpeacTaBnsaBaT KypCoOBETE 3@ TEXHUYECKWS NEPCOHar, KONTOo
e MOAroTBA OTYETM 3a MeHumxbpuTe. Tam e uenecbobpasHo Aa ce 0bbpHe
BHUMaHWE Ha CpeAcTBaTa 3a BM3yanM3auusi Ha [aHHWTE, Ha CbXpaHsiBaHe Ha
[aHHWTE, CUIYPHOCT W AOCTHN A0 TSX W NOATOTBSHE HA MHTEPAKTUBHU OTHETH.

MpodbecroHarnHuTe KypcoBe ca 0BUKHOBEHO C MbBKaB (hopMaT — UHTEH3UBHH, B
pamK1Te Ha efyH [eH, UMk NO-NPOLBIKUTENHM, KAaTO Ha BCAKA TeMaTYHA eauHULa
ce AaBaT CBeJeHIs 3a OTAENeH He3aBNUCUM MOfYT, Thil kaTo Ce Mpepnornara, Ye He
BCWYKM Y4aCTHMULM MOTaT Aa MpUChCTBAT Ha BCUYKM 3aHATUS. Moxe [a ce oyaksa
nosiBa Ha HeOBXOAMMOCT M OT NO-NPOABLIMKUTENHN KypCOBe 3a npeksanudukaLns Ha
Kazpu.

3.4. OcurypsiBaHe Ha pecypcu 3a 00y4YeHneTo

[okato BbMpoca 3a pecypcute OOWKHOBEHO He € akTyaneH npw
npocecoHanHoTo 0by4yeHWe, Tbil KaTo TO Ce MOKpuBa OT UPMUTE WNM OT
cneuvanHu (POHAOBE, YECTO CTAPTUPAHETO HA HOBM YHUBEPCUTETCKM Mporpamu,
ocobeHo Ha bakanaBbpCKO HWBO € NpobnemaTuyHoO, Nopaau HyxhaTta aa ce Haemart
npenogasaTen M MOATOTBAT KypcoBe Mpean [fa ca 3anucaHu CTygeHTW 3a
nporpamarta. OCBEH TOBA, kaTo NPaBWIIo, 0THAYAN0 NPOrpamuTe 3anoyBart C Heronsm
Bpoii cTyaeHTy. Mo-pony faBame HAKOMKO MAEW, KOUTO MoraT fia Ce M3NoMn3Bar B TO3W
cryyan.

- KombuHupaHe Ha cbujecmeysawu Kypcose 3a Opyau ducyuniuHu. Toea e
TaKTMKa, KOSTO LUMPOKO CE M3Mon3Ba MpW Cb3LABaHETO Ha HOBM
yHuBepcuTeTckn nporpamu. Bee mak, Heobxogumo e Aa ce paspabotar u
cneumdunyHn KypcoBe. Ha no-kKbCeH eTam, KoraTo HoBaTa nporpama e
Habpana [oCTaTbyHO CTYLEHTH, KypcoBETE Ce npepaboTBaT camo 3a Hes.
TpyaHocTTa B CNyyas € KOOpAMHALMATA, MOHEXe aHanu3bT Ha AaHHW UMa
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MyNTUAMCLMNNMHAPEH XapakTep 1 MHOTO OT KypCOBETE LUe ce npeanarar ot
pasnnYHu KaTeapu.

- CnlasaHe Ha MexQy-yHusepcumemcku npoepamu. KomBuHupaHeTo Ha
KypcOBe 1 CeLmanucTit 0T pasnuyHi YHUBepCUTETH 0bnekyasa HyxzaaTta ot
pecypcy. Kato yact o1 0byueHneTo Moxe ga ce npubaBsT v pasnnyHi popmu
Ha CTaxxoBe B npeanpusTvs. KypcoBeTe B TO3W Cryyal ce npegsarar ypes
CMHXPOHHO WIW aCMHXPOHHO [AWCTAHUMOHHO ObydyeHve. Tasn waes w
KOHKpETHaTa nporpama, KOSTO CMe MPeanoxunu 1 peanusvpani B
YHusepcuTeta Ha LLata Hio Vopk, cme onncani noapo6Ho B [12].

- [pusnudaHe Ha cnoHcopu om UHAycmpusima, hUHaHCO8U UL MbP208CKU
uHemumyyuu. Tlpu TO3M MOAEN CMOHCOPUTE MOraT fa Ce Bb3rnonsear oT
BeannatHo 0By4eHue Ha CBOM CITY)XUTENM, KaKTO W OT NpakKTUKaHTL, KOUTO Aa
paboTaT B NpeanpusaTMETO B paMKUTe Ha CTax. HsKkon HayyHu doHaaumm
CbLLUO NpeanaraT Ha4anHo (puHaHcKMpaHe Ha Takuea nporpamu [13]. Tosm
MoZen € MOaxoasw, 3a CrapTupaHe Ha nporpama. Crep 2-5 rogwhu
nporpamata Tpsibea ga nocTurHe camouHaHcpaHe.

4. AHanu3 Ha faHHK B cpegHOTO 06pa3oBaHue

Kakto otbenssaxme no-rope, bwnrapus Gewe nuoHep B 00y4eHMETO no
WHopMAaTHKa B yUMnuLLE 1 TOBA JOBEE [0 OTNMYHM PesynTaTi B NOArOTOBKaTa Ha
cneuvanucTi B obnactra. Ha ceralwHus etan 61 6uno uenecbobpasHo aa ce Bbeeae
n obyyeHne no aHanu3 Ha AaHHW. MMbpBoHaYanHo ToBa 61U MOrno Aa ctaHe nog
(bopmaTa Ha ypoLm B pasnuyHu NpeameTi. YyeHuuute morar Aa nonyyar safaqus
[ia OTKPUAT HSKaKBUM (PaKTX MnK 3HaHUs, u3nonasankin WHTepHet. Moaxoaswo e
3afjaH1eTo fja e popMynupaHo Taka, Ye OTroBOPBLT [ia He MOXE Aa Ce Hamepu Ypes
npocTa 3asiBka KbM CuUCTEMa 3a TbpceHe. 3ajaHusTa TpsbBa Aa ce ycnoxHsBar
MOCTEMNEHHO, KaTo Ce BKIIOYAT MO-CMOXHW TbPCEHMS, BKIIOYATENHO U B 6a3n ot
AaHHW. VIHTepecHu u 3aHMMaTenHu 3agaus moraT ga ce gasaT oT obnactta Ha
CnopTa, KbAEeTO OHMalH CbLLECTBYBAT AeTainHu 6a3n oT AaHHW. B ypouwte no
MaTemMaTvka M uHdopmaTka 6uxa MOrM Ja Ce CbyeTasT eneMeHTn Ha
CTaTUCTUKaTa C YepTaHe Ha pas3nnyHm rpaduky, 0THa4arno pbYHo, a Ceq ToBa v Ypes
cogTyep. Ha no-kbceH eTan no pasnuuute npeameTv 6uxa MoOrnyW Aa ce 3agaBat
MPOEKTK, B KOWTO [a Ce aHanuaupart u 0bpaboTeaT ronsmo KONNYECTBO LaHHK M [a
Ce U3roTes AOKNag, B KOWTO N3BMNEYEHUTE 3HAHUS [a Ce BU3yanuaupar.

OcobeHo BHMMaHWe MOxe fa ce 00bpHe Ha JOCTOBEPHOCTTA Ha AaHHWTE W
W3TOYHULMTE, OT KOMTO Te Ce W3BMMYAT, KaK [a Ce Noaxoxaa, B Crydail, ye uma
NIMNCBALLM AaHHW, KaK Aa ce yHuduLmMpaT aaHHuTe, 1 T.H. Cbllo Taka e Aobpe Aa ce
06bpHE BHUMaHWe Ha MH(opMauusiTa, KOSITO YYeHWuuTe ocTaBsT 3a cebe cu B
counanHute Mpexu, opymuTe, UMK Ype3 U3nonsBaHe Ha cailToBe B WHTEPHET-
NPOCTPAHCTBOTO W Kak Tasu MHGopMaLMs 61 Morna fa ce 13nonaea, BKIIOYATENHO U
OT 3rI0HaMepeHu nuua.
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Moxe fa ce pasrnegat U HAKOM eTUYHW BBMPOCK U Aa Ce AUCKYTUpa NPaBoTo Ha
c0obCTBEHOCT BbPXY AaHHUTE, Ko 1 TpsbBano Aa uMa JocTbN A0 TSX, B KOW Criyyau
e gobpe aa ce 3abpaHu cbbupaHeTo WMnW aHanuaa Ha gaHHK U Kak ToBa MOXe Aa
CTaHe Ha NpakTuka, kak Aa ce n3berHe caniumsara nHopMaLms pasnpocTpaHsiBaHa
Mo WHTEPHET M NogMsIHaTa Ha MHOPMALMSATa U MHOTO ApYTU.

5. U3non3BaHe Ha ronemu gaHHu 3a nogodpsiBaHe Ha 00y4YeHUeTo

C HaBnusaHeTo Ha 6e3nnaTHM €eneKkTPOHHM cpeacTBa 3a oOyyeHne B
00pa30BaHNeTo, KakTo W Ha CTaHOapTU3MpaHWTe TECTOBE, Ce HaTpynaxa ronemu
obemu OT aHHK, KOUTO MOraT fja ce U3non3sat 3a nofobpsBaHe Ha 0By4eHMeETO.
Te3n JaHHM CbAbpKaT MHGOPMaLWMA 3a CKOpOCTTa Ha YeTeHe Ha maTepuana,
BPEMETO 3a OTrOBOP, Hal-4eCTO NOCELLaBaHUTe CTPaHULM, OTTOBOPUTE Ha BbMPOCH
OT CTaHAapTHU TECTOBE W AP., KaKTO Ha MHAMBWAYaNHWS CTYAEHT/yYeHuK, Taka u
CyMapHW OaHHKM 3a BCEKN YPOK N BCEKWN TECT. Tesu OaHHW MoraT Aa ce aHanuaunpar u
OT TAX Aa Ce U3Bnekat 3HaHWsA 3a yCcnesaemMocTTa Ha BCEKU OTAENEH yyall, Ha rpyna
OT CTyAeHTH, 0BeanHeHN No onpeaeneH npusHak (Bb3pact, nor, reorpadicki paiioH,
cemMeeH JoXof W Ap.) unm 3a ypoka/kypca. CbOTBETHO KypcOBETE M ypouuTe Morat
Aa Ce onTUMM3NpaT, kato ce NpepaboTAT MecTaTa, KOMTO He ce Bbanpuemat gobpe
0T yyeHuyute. C apyrv gymu, NpoLecsT Ha obyyeHne MOXe Aa ce onTuMuanpa —
HeLLo, KOETO A0Cera Ce € M3BBLPLUBAIO OT NPenogaBaTtens camo No MHTYULMS.

HelLio nosevye, Griarofapenue Ha aHann3a Ha JaHHUTE B peanHo Bpeme, ypoLuTe
moraT fa ce uHamsmayanusmpat U agantupar, Kato CTyAeHTUTe nony4yaBat noseye
00siCHeHMs, MOMOLY, W HACcOuBALLM BBMPOCK BbPXY 4acTuTe OT ypoka, KOWTO v
3aTpyaHsBaT v 0bpaTHO, TPYAHOCTTa Ha MaTepuana ce MoBuLIABa, KOraTo yyalumaT
ce cnpass ycnewwHo. Taka moraT Aa criesat KypcoBeTe C MHAMBMAYanHa CKopocT
nogxopsila 3a BCEKN CTYAEHT UK Y4EeHUK. Mo To3n HauvH ce npeogonsaea eauH ot
rnaBHUTe HeJOoCTaTbLYW Ha rPYNoBOTO 0byYeHNe, Ye yunTensT Tpsbsa Aa npenogasa
ChC “cpefjHa CKOpOCT” 1 ja Hanara ypaBHWMOBKa B Kraca.

TyK e nocouum W Hakon nmpobremu, Bb3HWKBALW MPW WU3MOMN3BAHETO Ha
ronemute aaHHu B obpasoBaHmeTo. O'Huitn onucea B kHurata cu Weapons of Math
destructions: How Big Data Increases Inequality and Threatens Democracy [14] kak
B ctonuuata Ha CALL, BawwuHrToH, ce e npuena cuctema 3a nogobpsisaHe Ha
0by4eHveTo, paspaboTeHa ot YHuepcuteTa B CTaHdopg [15]. B yacTHoCT, AaHHnTe
OT CTaHgapTM3MpaHuTe TECTOBE Ha YYeHWLM Ca Ce WU3NOoN3Bamny 3a OLEHsiIBaHe Ha
KayecTBOTO Ha yuutermte. EgwH oT KkpuTepuute npu  M3YMCRIsiBaHE Ha
edheKTMBHOCTTa € BUn, Ye KOMKOTO MO-BUCOKM Ca OLEHKUTE Ha YYEHWULMTE Ha Teau
TECTOBE, TONKOBA NO-J00BP € yunTensT. [laHHUTe OT TECTOBETE Ca Ce aHanuavpani
1 edeKTMBHOCTTA Ha y4uTens ce e MpecMmsATana aBTOMaTW4HO, KaTo onpegeneH
MPOLIEHT OT YYMTENNTE C HaN-HICKM TOYKM ca ce yBomnHsaBanu. LienTa e 6una ga ce
OCUTYPST CMOCOOHM y4MTENM 3a BCMYKM yyeHuuu. M3secTHo e, obade, ye nma
YYMnMLLA, B KOUTO Y4EeHULUMTE Ca C Mo-Hucka ycneaemocT. B pesynTat Ha ToBa
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OueHABaHe, B Te3n yunnuila e CtaHano HeBb3MOXHO [ia Ce Ha3Ha4at He CaMo ,El,06pl/|
YYUTENN, @ HUKAKBU y4UTENN — HWUKOW He € uckan aa puckysa Aa 6boe YBOMHEH U B
[0CneTo My Ada nuile, 4e ToBa € CTaHano nopaaun noLwo cnpasaHe C pa60TaTa.

W TaKka, aHanu3bT Ha ronemn JaHHu Tpﬂ6Ba Aa Ce n3BbpLUBa, npwnaraﬂxw 34apaB
CMUCbBN M C NpeacTaBa 3a peanHocTTa, a He CaMO C npunaraHe Ha MatemaTU4eckn
MeTodn 1 nyckaHe Ha AaHHW B CUCTEMMU.

3aknioyeHue

BbB Bpb3ka C HApacTBAaHETO Ha 0BeMWTe OT AaHHM W TsXHaTa pors mpw
nnaH1paHe 1 B3UMaHe Ha peLleHus B pa3nuyHm obnacTi Ha HaykaTa W npakTukata,
B TA3u CTATUs OMCKyTUpaxMe OTHOLLEHMETO Mexay o0pa3oBaHMeTo W aHanusa Ha
AaHHn. OT efiHa cTpaHa pasrrefaxme 0ByYeHUeTO Ha CTYAEHTU U YYEHNLM, KaKTO 1
npohecroHanHoTo 0bpa3oBaHWe Ha CeumanvucTi B Apyr 06nactu, 3acTbnBaiiku
MHEHWETO, Ye B Onu3ko Gbfelle BCekW YOBEK Lie CE Hykaae OT yMeHus fa
aHanuaupa roremu ganHu. OT Apyra cTpaHa, 06ChaNXMe Kak roreMmuTe JaHHU Morat
[ia Ce 13nonaeat 3a nofobpsiBaHe v MHOMBMOYanM3vpaHe Ha 0by4eHNETo.
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Abstract: The big data issue is relatively recent. Under this term are meant data that cannot
be processed with the traditional algorithms and software. There are many predictions that big
data analysis will become necessary in every field of computer activity, as nowadays it is
important to possess abilities to use computer and communication technology. The article
discusses ways to educate specialists to analyze big data, with a focus on life-long learning,
graduate, undergraduate, and secondary education.
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PONATA HA E3UKA B YBOAHOTO OBYYEHUE MO
NPOrPAMUPAHE

Bboliko baHyes

Muecmumym no Mamemamuka u uHhopMamuka — bbrieapcka akademus Ha Haykume
boykobb@gmail.com

Pe3stome: M3xoxdaliku om cbepemeHeH eb3enied 3a 0byyeHUemo no npoepamupaxe ce ¢op-
mynupam xenamenHu ceolicmea Ha e3uk, nodxo0siuy 3a yeo0Ho 0bydeHue. Ha ocHosama Ha
npoepamu, pewasauju HAKOMKO Hall-npocmu 3adaqu, ce Npagu cpasHUMeHa oueHka Ha Java
u Ruby 8 masu pons. Ma3mbkea ce 3HayeHuemo Ha OHaznedsieaHemo & 0byyeHuemo no
npoepamupaHe U ce N0coysa CNOy4IuBo peweHue 3a epaghuyHo OHaenedsigaHe.

Knroyoeu dymu: e3uk 3a npoepamupane, obyyeHue.

1.YBoa

EdpektnBHOCTTa Ha 06y4eHNETO NO NporpammpaHe — 0cobeHo KoraTo CTaBa ayma
3a BbBeXaaHe B Ta3u AMCLMNIMHA — CbLUECTBEHO 3aBUCK OT M3MON3BaHMs e3UK 3a
nporpamupaHe. Brinshueto Ha e3nka e B age nocoks. OT egHa CTpaHa, OT Hero
ovakame fda GnaronpwsTcTBa pasbupaHeTo 1 yCBOSBaHETO Ha HeobxomumuTte
NOHATUA U BPB3KU B I/IHCbOpMaTVIKaTa 1 nporpamupaHeTo, Aa nognomara 1 Aa npasu
y,El,06HO OHarnegABaHETO UM C KOHKPETHW nporpamuM U Oa HacCbp4daBa ekcnepu-
MEHTUpaHEeTO M U3CneaBaHeTo, CbMbTCTBALLM Ta3u gerHocT. OT Apyra cTpaHa, u3-
nonaBaHeTo Ha KOHKPETEH e3uK, a U Cpeda 3a NporpamupaHe Ha Hero, Hanara onos-
HaBaHe M CboDpassiBaHe C MHOXECTBO MOHSATUS, NpaBUna M CbrMalLeHus, Xapak-
TEPHW 33 €31Ka M U3MbIHUTENHATA Cpeaa, HO He HEMPEMEHHO OTHACALLM Ce 10 Cb-
LiMHaTa Ha NporpammnpaHeTo, a NoHsKora U cnbBally obyyeHneTo. Tosa obycnass
HeobxogmumocTTa OT 4obpe npemucneH 13bop Ha eauk 3a MporpamMupaHe B Havar-
HOTO 0By4eHMe N0 Hero, KakTo M 3HAYMMOCTTa Ha NOCNeACTBUSATA OT TO3u M3Bop 3a
ycrnexa v ka4ecTBOTO Ha 0ByJeHneTo.

Ka3aHoTO, C HsIKOM YrOBOPKM W ped HEOBXOAMMM YTOUYHEHUS U AOMbIIHEHWS, Ce
OTHacst 10 BCUYKW Pa3HOBUHOCTI HA YBOAHOTO 0BY4eHue Mo MporpamMmpae — yuu-
TMLLHO, YHUBEPCUTETCKO UMK JpYro, NpeaHasHayYeHo 3a eaHa UM Apyra Bb3pacT, ¢
KaKeaTo 1 [ia € CTereH Ha 3aabnboyeHoCT. 3aToBa TyK ce cnvpame Ha obLm BbN-
pocH, MPSKO UMW KOCBEHO OTHACsILM ce A0 M3bopa Ha esuk 3a nporpamupate, 6es
ornes Ha 0COBEHOCTUTE, CBOCTBEHM HA PA3NUYHUTE OBYYMTENHI KOHTEKCTH.

2. Llen n cbabpxaHue Ha 06y4eHUETO No nporpammupaHe

PasrnexpaHeTo Ha ponsaTa Ha e3nka 3a nporpaMmmpaHe B o6yquMeTo cneaBa aa
Ce OCHOBaBa Ha ACeH Bb3rnea 3a Lenta U CbAbpPXaHWETO Ha CaMOTO o6yqume.
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EavumTe 3a nporpamupaHe ca Hal-npskOTO WM 3HAYMMO BbMITbLIEHWE HA NpeacTa-
BUTE HU 3@ NporpammpaHeTo. Tesu npeacTaBu ce U3MEHST C BPEMETO, KOETO BOaw
[0 €BOMIOLMSA Ha e3uuuTe — CbLUECTBYBALMTE CE MPOMEHAT, NOSBABAT Ce HOBM.
Hanuue e n 0BpaTHOTO BRWSHWE: LUMPOKOTO M3MON3BaHEe Ha JafeH e3uK Ui Tvn
e31um B 0By4eHNeTo 1 NpaKT/KaTa Ha NporpaMMpaHeTo Oka3Ba onpeaenso Bns-
HWe BbpXY hopMMpaHETo M nNpeobnaaaBaHeTo Ha NOHATUAHM NPEACTaBM U BPH3KY,
Ha CXeMM M HaBWLM Ha MUCMEHe B Tasu BUCOKO abeTpakTHa obnacT, Bbpxy pa3su-
BAHETO Ha efHW W NOTUCKAHEeTO Ha ApYrv CUCTEMW OT MOHATWA W napagurMu Ha
nporpammpaHeTo.

ToBa nogyepTaBa KakTo 3HaYMMOCTTa Ha 13bopa Ha e3uk 3a oby4eHue, Taka u
Hy)XgaTa OT HafeswkoB Noaxod, MPOW3TUYaLL OT Bb3rneda HW 3a Lenta U Cbabp-
XaHWeTO Ha 00y4eHneTo No NporpamupaHe. 3aToBa NPeam BCUYKO Aa ce onuTame aa
HanpasuM 0630p MMEHHO Ha TO3M Bb3rNes.

Cnopeq Hac LenTa Ha 0by4eHMeTo No nporpamupaHe e aa fasa:

e 3HaHMA 33 aNrOPUTMUYHM U JAHHOBU CTPYKTYPH,

© 32 MPVUHLMMK 1 NOAXOAM NPU N3rPAXKAAHETO UM M

e YMEHUS Te3n 3HaHUs Ja Ce npunarat npu pellaBaHe Ha 3afadn Ypes npo-
rpamupaHe.

lMocTuraHeTo Ha Ta3u NpakTUYecka Len M1HaBa npe3 yCBosiBaHe Ha yHaaMeH-
TanHu, SbnbuHHM KaTeropum Ha nHopMaTukaTa kaTo AemcTame, 4OCTbM, UMEHYBa-
He, UnUTUpaHe, KOCBEHOCT, NMOKArHOCT, CrefBaHe, arpervpaqe, NoaYnHsBaHe, pas-
KNOHsIBaHe, NOBTOPHOCT W Ap. 3HaumUTenHa pons B TO3M NpoLieC UMa pa3B1BaHETO Ha
cnocobHoOCT 3a abcTpaxupaHe W CTPYKTYPHO 4EKOMMO3uMpaHe — TbKMO TS € B OC-
HOBaTa Ha aHanMTUYHOTO MUCAEHE OT XapakTepHuUs 3a UHopMaTuKaTa BuL.

B nparmaTiyeH nnaH 3agaya Ha oby4eHneTo No nporpaMupaHe € pasBuUBaHETO
Ha YMEHUs 3a MporpammpaHe Ha eauH WnW NoBeYe e3uka Ha OCHOBAaTa Ha (yHaa-
MEHTamHM No3HaHWs B MHOpMaTLKaTa.

KaTto GopageLuo ¢ MHopmaLms 1 CbLLeBPEMEHHO 06BbP3aHO C KOHKPETHU €3u-
KOBM CpELCTBA 3a M3passiBaHe, NPOrpaMMUpPaHETo U CbOTBETHO 0BYYEHMETO MO HEero
BKMKOYBAT, B Han-00LL, NNaH, 3HaHWs OT cneaHuTe obnacTu:

® OCHOBHM BULOBE MHOPMALMS;

® OCHOBHM (hOPMM Ha CTPYKTYpUpaHe Ha uHopmaLus;

e CBOVCTBa Ha pa3nnyHUTE BULOBE MH(OPMALMS U MHGOPMALMOHHM CTPYKTY-
pY 1 BENCTBUS C TAX;

e KOHLeNTyarHu 1 e3vKoBM CPELCTBA 3a U3rpaxaaHe Ha nporpamu.

Cpep 0CHOBHUTE BUAOBE MHGOopMaLmst (6e3 Aa TbpCM N34EPNATENHOCT) MOXKEM
[a NOCOYMUM CrefHuTe, Hapea C Han-xapakTepHUTE 3a TAX JeNCTBUS.

Texer

— lNMopaxpaaHe 1 aHanua Ha Jymu, pefjoBe U Apyri CTPYKTYpH.

— Obpa3syBaHe Ha TEKCTOBO NPEACTaBSHe Ha YCNo 1 06paTHO.
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— Pa3snosHaBaHe upe3 06pasum (TMMUYHO Ypes T. Hap. PErynsapHu u3pasm).
Yucna v NpocTy YNCNOBU CTPYKTYPU (KOOPAMHATHM ABONKMW, APO6M, NONMHOMM)

— [MpecmsTaHus € TakbB BUA UHOPMALWS.
Bynesu (nornyecku) CTONHOCTM

— ®opmupaHe, npeobpasyBaHe 1 NPeCMSTaHe Ha NOrM4Yeckn M3pasu.
CumBonu (He nutepm (character data), a ToBa, koeTo AymaTa 0603Ha4aBa B €3ULUTE
Lisp, Prolog, Erlang, Ruby n gp.)

— lMopaxpaaHe 1 pasnuyaBaHe.
Cneundmynu: Yac, aata, uMe Ha chain n ap.

— lpeobpasyBaHe B pa3nuyHn OPMH, BKIT. KbM W OT TEKCT, pa3dneHsBaHe,
HamupaHe Ha BPEMEBM Pa3NuK1 W OPYr OTHOLLEHWS.
Konkoto o dopmute Ha CTpyKTypupaHe Ha uHdopmauus, npeobrnagasaiya
ynotpeba umat cregHuTe pasHoBUOHOCTM:
O TUHENHW, Pa3KMOHEHN (Ui BapUaHTHW) 1 iepapXvyHK;
O MOCNENOBATENHN W C SBHW BPbL3KW: €AHOMEPHM (peauuy), ABYMEpHU (npa-
BOBIBITHN U Ap. Tabnuum) 1 MHOXECTBO Apyry;
O XOMOTEHHM N HEXOMOTEHHM;
O acouuaTmBHM Tabnuuy;
O MHOXeCTBa — NPSKO UMW KOCBEHO NpeaCTaBeHy.

MoBeyeTo CTPYKTYPHKM CXeMu MoraTt a Ce OTHaCAT KakTo 40 AaHHOBU, Taka 1 [0
ynpaBneHCKK CTPYKTYpPW.

Hakpas, Ho pa3bupa ce ¢ 0cobeHa BaXHOCT, ca anropUTMUYHUTE MO3HAHWS U
yMeHWeTo Te [ja ce npunarat. [MaBHU KIacoBe anropuTMi ca Teau 3a u3bposiBake,
TbPCeHe U NoApexaaHe Ha pasHoobpasHu CTPYKTYpK OT AaHHW. Creasa fja U3Thk-
HEM CPaBHUTENHO CKOPOLUHOTO B WH(hOpMAaTUKaTa Mpo3peHue, Ye W TpUTe OChb-
LeCTBSBAT CbbpkaTenHa Bpb3ka Ha KakbB [a € BUS CTPYKTYpa C MOHSITUETO pe-
Auua — hakT, KoiTo nofuepTaBa NPUHLMNHATA U NPaKTUYECKa U3KITIYMTENHOCT Ha
penuuuTe cpef Apyrute HOpPMM Ha CTPYKTYPHOCT.

3. E3unk 3a nporpamupaHe U U3nbhHUTEHa cpeda

Tebpae 4ecTo 0by4eH1eTo Mo NporpammpaHe ce ceexaa Lo bopba CbC CUHTaK-
TUYHUTE W pYTU YyAaTOCTU Ha HAKOM 31K 3a nporpamupaHe. PeluasaHeTo gopu Ha
MHOTO NPOCTY 3a4ayv ce NMpenbBa B NPUCHLLMTE Ha e3uka 0cobeHoCTH 6e3 Bpb3ka C
TE3W 334341 1 N306LLO CC CHLLHOCTTA Ha NPOrpaMMpPaHETo.

ToBa sBneHve B KpailHa CMeTKa BOAM A0 M3paxaaHe U Ha camuTe nporpamu 3a
00yyeHune: BMECTO BbpXy OMMCAHOTO NO-TOPe CbObPXKaHWe Ha MporpammMpaHeTo,
y4ebHUTe nporpamu ce CbCPeaoTOYaBaT Hafl eNEMEHTU Ha e3uka KaTo YCMOBHM W
NoBTapALLW KOMaHAM, MacuBW, NpoLeaypu 1 np. BMecTo HauuHu 3a opraHu3snpaHe u
nomnesHn JeNCTBUS C aHHW, TakvBa y4ebHM nporpamm HatpansaT 3ano3HaHCTBO
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Cam0 C HanuyHuTe B [JafeH esuk W3pasHu cpefcTBa. PakTuyecku ce NOoAMEHS
CbObPXaHMEeTo Ha 06Y4EHNETO NO NporpammupaHe 1 To ce npodanmpa.

OnucaHuAaT HepocTaThbk TpsibBa Aa Obae ocb3HaT U MOXe Aa Gbae NPeoaonsH.
MocneaHoTo Npegnonara u3nonssaxe B 06y4eHWETO MO NporpaMmupaHe Ha afeksa-
TEeH e3VK — TaKbB, KOMTO NpuUTexasa NOAXOAALLM 32 Tasn pons ceoicTBa. CmsTame,
ue TakuBa ca cregHuTe:

® M3Pa3nNTENHOCT, BKMIOYUTENHO HanuuMe Ha CbBPEMEHHW W NEPCNEKTUBHM
13pa3Hn CpeacTsa;

e 1pOCTOTa, HENOCPEACTBEHOCT Ha U3Pa3sABAHETO — MUHUMYM BIOPOKPATUIBM,
CUHTaKTU4HM OCOBEHOCTM 1 APYTU NPEYKY;

e HIKaKBa MMM MHOMO HWCKA MEepapXW4HOCT Ha CTaHgapTHata 6ubnuoteka
(MepapxmyHOCTTa B TO3M CMy4al 3aTpyaHsBa TbPCEHETO W 13MOM3BAHETO);

e yHWBEPCamnHa NPUNOXMMOCT, LUMPOKA [OCTBLMHOCT W NPaKTUYecka 13nornasa-
emocT.

OcobeHo BaxHM Cpef U3pasHUTe CPeACTBA Ha e3uka ca:

e pasHoobpasHu, 0606LLUEHN MO TUM CTPYKTYPU OT AaHHW M anroputMmu (MHO-
XECTBO rOTOBW);

e [eNCTBNS Haf CTPYKTYPHW AaHHM (peanum, MHOXECTBa M Ap.) KaTo Lsno;

e €neMeHTU Ha (PYHKUMOHANHO nporpammpaHe — CTOMHOCTU-(YHKLMKM (De3u-
MeHHU (yHKLMM) B egHa uin apyra ¢opma, KoMnosnpaHe Ha yHKLmuK, Ya-
CTUYHO Npunaraxe;

e CpPeAcTBa 3a aHanu3 u npeobpasyBaHe Ha TEKCT;

e Bb3MOXHOCT 3@ HECNIOXHO MOZen1paHe Ha AaHHOBM 1 YNpaBneHCKM CTPYK-
TYpW, HEOA4eHN HaroTOBO B e3uKa.

BaxHa cTpaHa Ha npoueca Ha obyyeHne no nporpamMupaHe e HacbpyaBaHETo
KbM M3MOM3BaHe Ha NOAXOAALLM, XapaKTepH 3a e3nka 1 CTaHgapTHaTa bubnuoteka
KbM Hero cpeacTea, 6es npu ToBa 13y4aBaHETO Ha NoCnegHUTE Aa ce Npespblya B
camouen.

MHoro cblyecTBeHa 3a eheKTMBHOCTTa Ha 0By4eHNeTo No nporpamupaxe e pa-
BoTHaTa cpeaa, B KOATO Ce Cb3[aBaT W U3MbIHABAT NporpaMuTe Ha u3bpaHns esuk.
WHTepaKTMBHUTE CPedM, XapakTepHU 3a T. Hap. AWHAMUYHWM €3WLM, UMAT OrpOMHM
npeguMcTea B ToBa OTHOWeEHME. OCHOBHOTO Cpef TSX € Bb3MOXHOCTTa Aa ce
W3MbMHSABAT KakBM Aa e NporpamMHu OEerCTBUS, JOPW Hal-Marnkv, HanpuMep a ce
NpecMmATaT u3pasv unuM ga ce 3afaBaT MMEeHa Ha CTOMHOCTU. CbOTBETHWSAT Mpo-
rpameH TEKCT He e HYXHO Aa ce M3Bnu4a OT paitn unm apyrage, a Hain-4yecTo ce
Cb3AaBa TaM, KbeTO Ce M3MbIHsABA. Taka BCAKO NPOrpaMHO JEeNCTBUE Ce CbMpo-
BOX[a Bb3MOXHO Hal-HEMOCPEeACTBEHO OT nofne3Ha obpaTHa Bpb3ka.

B uHTepakTMBHa cpefa OTCLCTBAT UMM HE3aLbIKUTENHO Ce MMHaBa npe3 npe-
0bpa3oBaHNs Ha mporpamara Kato koMnunupaHe u cBbp3eaHe. CnecTsiBaHETO Ha
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TakuBa W Apyru OencTBUS OnNpocTsiBa B3aUMOAENCTBMETO Ha 0by4aemus CbC cpe-
[aTa 1 Taka yBenuyasa JOCTbNHOCTTa Ul BbB BCSKakbB CMUCHA. [eicTaus ¢ dan-
NOBe KaTo HOCUTENW Ha MporpaMata HsMa UK ca MHOTO Marsiko, KOeTo Cbluo bra-
TONpUSTCTBA CbCPEA0TOYABAHETO BbPXY NPOrPaMMPaHETO MO CHLLECTBO.

Kato npaBuro, ¢ wHTEpaKTMBHa Cpefa 3a W3MbIHEHWE CPed CbBPEMEHHWTE
e3num busat cHabAEeHN Teau, KOMTO Hapuyame AMHaMUYHU. Tean eauum — Hanpumep
Smalltalk, Ruby, Python, JavaScript, Scheme, Lua u Julia — nmat v peg apyru yepty,
KOMTO T MpaBAT 0COOGEHO MOAXOAALM 33 BbBEXAaHe B NporpamupaHeTo: Te ca
u3pasuTenHu, HebropokpaTUYHM M BnaronpuaTCTBaT KpaTko uspasssaHe. C ornep Ha
peguLa BTOPUYHM (hakTopw, KouTo 61 Buno oteryntenHo Aa nsbposisame TyK, cpeg
OVHAMUYHUTE e3MUM 33  Hail-NpuBMeKaTenHW 3a HavanHo obydyeHne mo
nporpamupare cmstame Ruby n Python 1 no-cnewunanHo nbpeus oT TX.

OcBeH Ye “Ma NocoYeHMTE Mo-Tope KenaTenHu kavecTsa, Ruby ce otnmyasa cbe
CNefHUTe YepTu:

e KpaTKOCT, MPOCTOTA U HArNegHOCT Ha 3anunca;

e aBTOPOBa (hrNOCOUS, CbYeTaBaLLA NPArMaTNYHOCT U €CTETUKA;

® HEOrpaHM4YeHo ronemu Lemv u pobHu yncna no nogpasdupane (Hama npe-
nbriBaHe unn 3aryba Ha TOYHOCT);

e MoaabpkaHe Ha HSKOMKO OCHOBHM CTWNa (MapagurMu) Ha nporpamupaHe:
npoLeaypeH, 06EKTHOOPUEHTUPAH, OTYACTW (DYHKLMOHAMNEH;

e Bb3MOXHOCT 3a (Npe)onpeaensHe Ha onepawuy;

o pedhIeKkCHBHOCT W Bb3MOXHOCTW 33 METanporpammpaHe;

e LUMPOKO W3non3eaH B yebnporpammpaHeTo, kaTo KOMaHAeH eauk, 3a obpa-
BoTBaHe Ha TekCToBa MHGhOpPMALMA 1 B Lpyru obracTy.

4, CbnocTtaBka Ha e3vuuuTe Java u Ruby ype3 npumepu

EaukbT Java, Makap HeonpasaaHo 1 Beye no-psako, 1Ba M3nNon3saH 3a HayanHo
o0yyeHne no nporpammpaHe. 3aToBa Aa CbNOCTABUM PELUEHWS HA TPU HaN-NPOCTM
3afauu, kKakuTo 0bUYaNHO Ce pasrnexaar B CaMoTO Havaro Ha 0By4eHneTo, Ha To3u
e3VK 1 npeanoxeHus oT Hac 3a Tasu pons Ruby. Bcska oT 3agauute gombnsa
npeguLLHaTa.

Mo Tpaguumus mbpBaTa nporpama B 00y4eHWeTO NO NporpamupaHe oTrnevaTea
onpegeneH TekcT. Ha Java Han-KbCusiT 1 NPOCT BapuUaHT e CrieaHUsT:

public class FirstProg {
public static void main(String []args) {
System.out.println("A3 nporpamupam!");
}
}
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lMporpamata cbabpka knac ¢ atpubyT public v rmaBHa (yHKUWS CbC 3agbn-
XMTENHO MMe main m atpnbym public, static u void. MocnegHata uva 3a-
ObIDKUTENEH, Makap W HEHYXeH napaMeTbp — MacuB args ot Husose. OTnevatsa-
HETO Ha HW3a CTaBea C AelCTBUeTO println, YETO LMTUPaHe M3NCKBA fa Ce NOCOUM
MECTOHaXOXEHUETO My: 06eKTbT out OT knaca System. Ama n pe CUHTaKTUYHH
ocobeHocT: ckobm (), [1 v {}, sHaumte ; n . uap. OT Beuuko M3BPOEHO
BCBLLUHOCT CaMO print1ln u 0TNeYaTBAHUAT HA3 UMAT OTHOLLEHME KbM peluaBaHaTa
3agaya. OctaHanoTo € No CbLeCTBO M3MUWHO, HO He MOXe da ce u3berHe,
CneaoBaTenHo e bener Ha TEXbK €31KOB BIOPOKpPaTU3bM.

OcBeH TOBa nporpamata TpsbBa fa ce Hamupa BbB ailn Cc ume
FirstProg.java (HenpemeHHO CbLLOTO KaTo Ha knaca) 1 Aa Obae Komnunupaxa,
3a Aa ce nonyuu Apyr ann — ¢ U3MbAHUM BUA Ha nporpamara. U B Toan Bug obave
TS Ce U3MbIIHABA He NPSKO, a CamMo Ypes HapoyHa Nporpama-u3nbhaHuTes.

Ho ToBa e rpoTecka Ha nporpamupaHe! HeBb3MOXHO € B TO3W Wl BUS MbpBaTa
cpella ¢ nporpammpaHeTo Aa He Obae nnatella u oTombekeaLya.

lMporpama Ha Ruby, k0siTO npaBm CbLUOTO €:

puts 'A3 nporpamupam!’

Mporpamata CbAbpxKa CaMo [Be Hella: koMaHgaTa 3a neyataHe W 13BexaaHus
H13. O4EeBMOHO TS € Bb3MOXHO Hal-NpocTa 1 cHa NpakTnieckn 6e3 06siCHEHUS.

Crepgaliata nporpama Ha Java npounTa OT eanH ped TEeKCTOB HU3, KOMKOTO Ce
OKaxe IbMbr, 1 ro 0TnevaTsa.

import java.io.*;
public class ReadString {
public static void main(String []args)
throws IOException {
BufferedReader in = new BufferedReader(new
InputStreamReader(System.in));
String s = in.readlLine();
System.out.println(s);
}
}

[lopn camo YeTeHeTo N3NoN3Ba TPU pa3nnyHK krnaca, Tpu obekTa 1 eanH MeTog
(dyHKUms) OT cTaHpapTHaTa BubnuoTeka Ha e3nka. [iBa ot obekTuTe ce Cb3gasat
4pe3 U3pNYHO OOPBLLEHNE KbM OnepauusTa new. [MaBHaTa (yHKUMS e HaToBapeHa
coule eguH atpubyT — throws IOException, akomaHgata import ocurypsisa
[O0CTb 40 W3MON3BaHUTE KNacoBe.

Huwo ot ToBa He Moxe fa 6bae nponycHato! MpobnemnTte 3a NOTEHUMANHMS
0byyaeM, a v 3a npenogasatens ce 3aabnboyasar.

lMporpama Ha eanka Ruby, k0SITO Npasm CbLLOTO €



X HayuonanHa koHgbepeHyus ,06pasogaHuemo u uscredsaHusima e UHhopMayuoHHomo objecmso” 2017 27

puts gets
1 CbAbpxa camo Mo efHa yma 3a BCSKO OT AeNCTBUATA, YeTeHe 1 nucaHe. Kakto u
no-rope, He € HeobxoauMOo nporpamara [ia ce 3anucBa HsKbae — MOXe Aa ce nojane
HEenoCpPeACTBEHO Ha MHTEpNpeTaTopa.

CnepBa nporpama Ha Java, KosiTO NpouuTa OT €AMH pef HKaKbB (HEM3BECTEH
npeaBapuTenHo, Bb3MOXHO W Hyrnes) Gpoit Lienu yucna u npecmsita 1 oTneyaTsa
cbopa uMm. Ako pebT He Cbabpka 04aKBAHOTO, OTNEYaTBa Ce HU3LT error.

import java.io.*;
import java.util.Scanner;
public class SumIntegers {
public static void main(String[] args)
throws IOException {
try {
BufferedReader in = new BufferedReader(new
InputStreamReader(System.in));
Scanner sc = new Scanner(in.readlLine());
int sum = 0;
while (sc.hasNext())
sum += sc.nextInt();
System.out.println(sum);
}
catch (Exception e)
{ System.out.println("error"); }

}
}
A nporpama Ha Ruby, kosiTo npaBu CbLLOTO M JOpU NOBEYE €:
sum = gets.split.reduce(@){|s,x|s+Integer(x)}
rescue 'error'
puts sum
OcBeH Ye nporpamata e MHOro no-kpaTka OT Ta3u Ha Java, YCTpoeHa e MHOro no-
MPOCTO M Ha MpaKTUKa He CbAbpXKa YacTu, KOUTO BUXMe CMETHaNM 3a HEOTHaCALM
Ce [0 CbLUECTBOTO Ha 3afjayata, TA He € 3acTpalleHa OT MpemnbfiBaHe, ako npe-
cmsTaHuaT cbop ce okaxe ronam. Mporpamata Ha Java B TO3M Cllyyai He ycnsiBa a
npecMeTHe cOopa 1 nevata error.

5. OHarnepsBaHeTo B 00y4eHMETO NO NporpammpaHe

OHaFﬂeJJ,FIBaHe Ce U3non3ea, 3a Aa Ce NokKaxat 4Ype3 TEKCT, BKNIOYUTENHO BbB
BMA Ha Ta6n|/|ua unn cxema, uUnu 4pes puUCyHka CbAbPXaHMETO WU NPOMEHUTE Ha
[laHHM, KaKTO ¥ pesyniTata ot pabotaTa Ha nporpama. Mogpasbupame oHarnessiBaHe
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no nporpamMeH MbT. B Hal-npocTus cnyyan TO ce CBexAa OO HEnoCpPeACTBEHO
OTneYaTBaHe Ha CTOMHOCTY, HO ca NOTPebHM 1 No-pa3suTH hopMu.

B peauua cnyyaw, cnopep Buaa M CNOXHOCTTA HA AaHHWUTE, NOMOLLTA Ha OHa-
rneasiBaHeTo B nporpamupaHeTo e 6esleHHa 1 ToBa Baxu ¢ ocobeHa cuna B 0by-
yeHuneTo. [la cu nMpeacTaBuM KONKO Bpeme O1 OTHENO [a NpeLeHuM no Tpy ABOMKK
KOOpAMHATY Aanu TPUBIbIHUKBLT C TE3N BbPXOBE € ThMO-, OCTPO- UIN NPABOBLIbIIEH.
A Konko 61 0THeNo fga pasbepem no KOOPAMHATUTE Ha BbpXoBeTe Wi Janu JafeHa
20-3BeHHa HavyneHa nuHUs ce camonpecuya? C nomoLLTa Ha aBTOMAaTUYHO NOPOAEH
YepTeX Ha Te3n BbNPOCK Ce OTroBaps 3a M.

OHarneasiBaHeTo, B YaCTHOCT rpadpuyHOTO:

e edhmkacHo nognomara pa3bupaHeTo Ha CTPYKTYpU M NpoLEecH;

e e NpVBEKaTeNHO 3a 0Dy4aemuTe;

o TpsibBa Aa 6bAe AOCTLNHO 3a TSX;

e He buBa ga 6bae camouer;

e TpsibBa BbB Bb3MOXHO Hall-Marka CTeneH Aa NpuHyxaaBa KbM LOMbIHU-

TENHU YCUIKSA 1 U3NON3BaHE Ha CNeLMdUYHN e31KOBI CPEACTBa.

BbB Bpb3ka ¢ rpadmyHOTO OHarneasBaHe obaye CbluecTByBa Npobnem u Tom
OTHOBO € €3MKOB: rpahnyHUTe CpeacTBa B e3vLMTE 3a MporpammpaHe wim ca cne-
undmyHo 06BBP3aHM C OnepaumMoHHa cpeda W TBbpAe CnoxHu 3a ynotpeba, unu
130610 OTCLCTBAT. ETO Kak n3rnexaa Bb3MOXHO Hali-npocTaTta nporpama 3a pucy-
BaHe Ha 0TCeYKa Ha e3uka Java:

import java.awt.*;
import javax.swing.*;

public class Drawline extends JPanel {
public void paintComponent(Graphics g) {
g.drawlLine(10,10,100,50);
}

public static void main(String[] args) {
JFrame frame = new JFrame();
frame.setDefaultCloseOperation

(JFrame.EXIT_ON_CLOSE);

frame.setSize(200,100);
Drawline panel = new Drawline();
frame.add(panel);
frame.setVisible(true);
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Mporpamata Cbabpxa peauna noapobHOCTH, KOUTO He MOraT fa ce 3a06MKonAT,
a BCBLUHOCT HAMAT HWKAKBO OTHOLLEHME KbM YEpTaHETO Ha oTceyka. ABCypaHo e
TONMKOBA CNOXHO CPEACTBO Aa Ce YCBOW U Mpunara OT HauuHaely obyvaemu no
nporpamupaHe. lMporpamata Ha Ruby 3a pelaBaHe Ha CbliaTta npocTa 3ajava B
TO3M Cryyail e 0THOBO MO-KpaTka M AOHSIKbAE NO-MPOCTa, HO HE HAaUCTMHA NPOCTa:;

require 'tk'
TkRoot.new do |root|
TkCanvas.new(root) do |canvas|
pack('side'=>"top")
TkcLine.new(canvas,[10,10,100,50])
end
end
Tk.mainloop

YcBosiBaHe Ha rpadMyHM CpefcTBa KaTo MoKasaHUTe Ha MpakTWKa WM3WCKBa
OBragsBaHe Ha OTAeneH (Mof)esnk 3a mporpammupaHe — 3HaYUTENHO Yeurue, KOeTo
€ HeonpaBaaHo B YBOAEH Unu Apyr 06l Kypc Mo nporpammpate.

padnyHo OHarneasiBaHe, cBOGOAHO OT MOCOYEHUS HEAOCTaTbK, MOXe Ja ce
MoCTUrHe, KaTo Ce W3NoM3Ba OTAENHO, He3aBMUCELLO OT e3MKa 3a MporpamupaHe 1
onepaLuoHHaTa cucTeMa rpadonopaxaallo CpeacTBo UMK HAKOMKO TakuBa. EaHo
TaKoBa CPELCTBO € Sp, Ch3AaAEHO OT aBTOpa MMEHHO C Takaea Lief.

Sp € e3KK 3a onuceaHe Ha paBHUHHU dI)I/IprVI N TpaHCNaTop 3a Hero. Otnunun-
TENHUTE MYy 4epTn Ca CnegHuTe:

0bpasuTe ca BEKTOpHU (MaLlabupyemu, nonyyaBaHn Ypes reoMeTPUYHN Mo-
CTPOEHUS);

KoopaMHaTHaTa cucTeMa e npasa, a eAVHNALMTE Ca MM UMK KPaTHW Ha MM, a
He eKpaHHU NMuKcenu (B NpumepuTe Ha Java 1 Ruby no-rope e o6patHo);
BXOZHUAT €31K € MHOTO MPOCT (OBMajsBa Ce 3a MUHYTH), HO AOCTaTbYHO W3-
pasuTeneH M TEKCTBT Ha HEero IECHO Ce Nopaxaa No aBTOMAaTUYeH MbT (4pes
nporpama Ha Kom fa e e3uK);

pesyntatsT € SVG unm EPS (otTam 1 PDF) — cboTBeTHO 3a yeb 1 nevaTHo
nybnukyBaHe 1 € BUAMM Ha BCEKM KOMMKOTLP C 0OMYaliHWTE LIMPOKO pas-
npocTpaHeHu cpeacTaa (Hanp. SVG — ypes Bpaysbp);

€31KbT € nogpobHO omucaH, a nporpamarta-TpaHcnartop e cBobogHo Aoc-
ThIHA U 13MON3BaeMa BbB BCUYKW Pa3npoCTpaHeH OnepaLyoHHN CUCTEMM.

3a cpaBHeHue ¢ npumepuTe Ha Java 1 Ruby no-rope, BXOAHUSIT TEKCT 3a sp 3a
puCyBaHe Ha 0TCeYka e CreaHNAT:

lines
10 10 100 50
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THE ROLE OF THE LANGUAGE IN TEACHING INTRODUCTORY
PROGRAMMING
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Abstract: Based on a present-day view of teaching programming, desirable features are
formulated for a language suitable for teaching introductory programming. On the examples of
programs solving several very simple problems, a comparative evaluation is done of the
languages Java and Ruby in this respect. The significance of visualization in programming
education is outlined, and a suitable solution for graphical visualization is pointed at.
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Abstract: The paper presents a research that aims to investigate whether sound features can
be used for recommending music. First it presents a study of existing tools for sound processing
in order to see what features of the sound can be extracted with these tools. Second it presents
experiments that use machine learning algorithms to identify the key features of the sound for
the purpose of recommending music. Finally, manually classified data from 19 users were used
for experiments. The achieved maximum average accuracy was measured to be 68.16%. This
is an 18.17% increase in accuracy over the baseline. The conclusion is that it makes sense to
analyze sound for the purpose of recommending music.

Keywords: Music Information Retrieval, Recommender System, Audio Features.

1. Introduction

With the advancement of technology and the growth of the information online, the
access to any information also increases. Any multimedia, in particular music, is easily
accessible to every user. Many systems offer access to different and varied musical
performances. The question arises as to how the user can find the music he or she
likes. Currently many systems successfully recommend music using standard
approaches for recommendation. These approaches are based on metadata and user
activity. In recent years, the processing and analysis of sound has been a popular
research topic in the field of artificial intelligence. All this makes sound analysis a
viable option for music recommendation. The aim of this paper is to verify whether
analysis of sound and extraction of its features is useful for recommending music.

The remainder of this paper is structured as follows: Section 2 is a discussion of
the related work. Section 3 explains the algorithm and the features used for music
recommendation. Section 4 discusses the dataset, the choice of playlist, and audio
feature extraction tools. This section also describes the classification process and
presents the results of applying the algorithm to the dataset. Finally, Section 5 draws
a conclusion.
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2. Related Works

Spotify! is an online music service, which claims to uses sound features for music
recommendations. They use deep convolutional neural networks to do this. As a
result, they significantly outperform the more traditional approach using bag-of-words
representations of audio signals [10].

Huang et al. (2004) compare three different methods: LBG vector quantization
method, KNN and FAR classification algorithms. The results from their experiments
provide evidences that the LBG vector quantization performs better than others and
the feature of audio signature mean and variance are better predictors than audio
signature raw data [4].

The project MusicSurfer uses a high-level music similarity metric to build a con-
tent-based music recommendation system. Main features are the rhythm and the
timbre [2].

Bogdanov et al. (2011) use SVM for a content-based music recommendation.
They automatically generate a semantic representation of the user's musical
preferences directly from audio [1].

A collaborative music recommender system (CMRS) using audio features is
presented in the paper of Li et al. (2006). The paper proposed a probabilistic model
which adopts various clustering algorithms [5].

Another approach for music recommendation is using social tags. Social tagging
is becoming increasingly popular in music information retrieval (MIR). It allows users
to tag music items like songs, albums, or artists. Social tags are valuable to MIR, be-
cause they comprise a multifaceted source of information about genre, style, mood,
users’ opinion, or instrumentation [3, 9].

In our work, we present a classification approach that uses mostly low-level audio
features. Related works were useful in choosing the algorithm used and the selection
of the audio features.

3. Method for Content-based Music Recommendation

3.1. Feature extraction

In general for a Recommendation Systems, the used features are the most
important factor for a correct result. The tool that extracts the audio features must be
carefully selected in order to provide accurate data. A detailed research was made
[11]. The paper of Moffat et al [8] was really helpful for the purposes of the research.
jAudio [6, 7] was chosen because of its ease of use and the range of audio features
it provides.

" https:/lwww.spotify.com/
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3.2. Machine Learning algorithms

To test our hypothesis whether music can be recommended on the basis of sound
features we decided to use the k-nearest neighbors algorithm. The reasons for this
choice are:

+  This algorithm looks for closest neighbors, which means that it will found the
nearest songs. This supposedly finds songs that most resemble those that the user
likes [13].

« ltis usually used for recommendation based on content (Content-based
Filtering) [12].

+ ltis proposed as a good option. Although it is claimed that vector
quantization yields better results [4].

« ltis straightforward to configure and there are a lot of implementation
available [13].

+ K-nearest neighbors gave better results from Naive Bayes classifier on the
initial configuration of the dataset.

During the experiments we tested different configurations of k-nearest neighbors.
It was established that only changes in the parameter k have a significant impact on
the resulting accuracy.

Based on the related literature and our research, we concluded that the different
algorithms would yield similar results. Therefore, we concentrated our research on
feature selection.

3.3. Feature Selection

The feature selection is made up of two main phases. The first phase is selecting
a set of key features based on the related literature. Then, we applied an approach
for feature selection based on the Apriori algorithm (choosing only those features that
improve results) in order to reduce the number of features. The second phase starts
with the best configuration of features obtained during the first phase. Then the same
Apriori based approach is applied using all available features that jAudio provides.
We used this process because it would not have been practicable to examine all
possible configurations of features (244 combinations).

The ultimate goal of the experiments was to maximize the average accuracy for
all users.
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4. Experiments

4.1. Dataset

The data is one of the most important things in any task in the field of Machine
Learning. If the data is not sufficient, not complete, or not consistent, contains wrong
information, or is not handled in an appropriate form, it could lead to incorrect resullts.

To be able to check whether the sound characteristics can be used for
recommending music, a user has to provide several things:

A sufficient number of songs that can be analyzed and recommended.

«  Users who will listen to and classify these songs.

+  An audio features extraction tool.

Musical performances, which are used in the current work, are selected based on
the ranking of billboard 100 best songs of all time2. What makes the selection of these
songs good is that there is a high probability of each user to find the songs he/she
likes. Also, this will facilitate the volunteers included in the experiment, because the
music is available online for free via a Spotify account.

In order to check whether recommending songs based on musical features works,
the volunteers need to listen to all 100 songs and note whether they like it or not. In
practice they will classify the dataset. Volunteers are collected through a request for
voluntary participation and are provided survey to fill out. The survey is a list of songs
for which each volunteer must indicate whether he/she likes it or not on a per-song
basis.

As a final result there are 19 datasets. Each dataset contains features derived by
jAudio for the selected 100 songs and each song is classified by a volunteer. The
classes are two - "yes" if the volunteer likes the song and "no" if he/she doesn't like it.
In other words, the musical preferences of 19 users are recorded.

4.2. Results

Two best configurations of features were identified based on the conducted
experiments.

The first configuration has the highest average accuracy for all users - 68.16%.
This configuration also yields the maximum accuracy for an individual user - 91% and
the minimum accuracy for an individual user - 50% (the green line in Figure 1).

In the second configuration there is a 2% lower average accuracy for all users -
66.16% accuracy. The maximum accuracy for an individual user is again 91%, but
the minimum accuracy is 7% higher - 57% (the blue lines in Figure 1).

2 http://www.billboard.com/charts/greatest-hot-100-singles
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There is a 5.26% difference of accuracy between the best configuration of
features (the green line) and the least performing one (the red line). It is an 18.17%
increase in accuracy over the baseline.

T T T T

Main configuration of features

Configuration of features with highast average and individual maximum accuracy ——
Configuration of features with highest individual minimum accuracy related to the
20.00% L ) ) ) maximum achieved average accuracy

6816% [~

60.00%

58.00%

56.00% [ : : H H : B

i1 1 1 L 1 1 i i 1 i
1 10 13 20 30 40 50 56 61 70 80 90 100
k

Fig 1. Chart showing the basic configuration of features, along with the two best
configurations of features for all possible values of the parameter k.

The accuracy of the two best configurations of features is shown in Figure 2. It
can be seen that the second configuration improves the results for the users that have
been classified with the lowest accuracy.

W Highest average and
individual maximum
aceuracy (k=13)

W Highest individual
minimum accuracy
related to the
maximum achieved
average accuracy
(k=56)

s + » ™ 9 © A ® L A Eag .;\- .\"’J A .& .\b

PRI
Users
Fig 2. The accuracy of the two best configurations: the highest average and maximum
accuracy depicted in blue and the highest individual maximum accuracy related to the
maximum average accuracy depicted in red.
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The best configuration, with 68.16% accuracy, has the features:

- Spectral Flux Overall Average

- Spectral Variability Overall Standard Deviation

- Compactness Overall Average

- Strength Of Strongest Beat Overall Standard Deviation

In the second best configuration with accuracy of 66.16%, the features are the
same plus one more - Strongest Beat Overall Standard Deviation.

The relationship between all key metrics for the algorithm using the first

configuration of features (68.16% accuracy) is shown in the Figure 3.

100
™ Accuracy

80 +

cision
60 -+
o
2
®
> Recall
40 4
20 + ™ F-Measure
0 ! : . . . . : .
R

~ o T I T T )

Users

Fig 3. The results for each individual user in the configuration of the features with the highest
average accuracy to all users (k=13)

The chart shows that there are two users with 100% recall. This means that the
algorithm has returned all the songs they like.

Based on these results we can assume that if we try to optimize the algorithm for
an individual user, we could get much better results.

5. Conclusion

During the experiments, the manually classified data of the 19 volunteers was
used. The achieved maximum average accuracy was measured to be 68.16%. There
is a 5.26% difference of accuracy between the best configuration of features and the
least performing one. The best configuration scores an 18.17% increase in accuracy
over the baseline. The average accuracy and the achieved maximum accuracy for an
individual user prove that music features based on sound can be used for music
recommendation. The most significant features are related to the spectrum, the
compactness and the strongest beat. The conclusion that can be drawn is that it
makes sense to analyze sound for the purpose of recommending music.
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ANALYTICAL CHALLENGES TO MODERN DIGITAL
TRANSFORMATION
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Abstract: Todays’ digital world is inevitably changing our style and ecosystem of living,
transforming human factor understandings, feelings and behaviour. These findings however
are difficult to be identified for both tangible and intangible challenges that needs a suitable
analytical approach. The paper outlines a practical framework for modern ICT technologies and
services study implementation for better understanding of digital future objectives in nowadays
Fourth Digital Revolution era. A suitable analytical framework is presented for both static and
dynamic risks & challenges landscape system coping. Results trends are further validated,
using both expert beliefs and probabilistic machine simulation. Finally, a practical verification is
outlined via interactive gaming exercise.

Keywords: digital transformation, tangibles & intangibles analysis, framework implementation

1.Introduction

The new, Fourth Digital Revolution is naturally producing changes in present and
future world [1]. Being at the transition of industrial to information age change, this
creates a new, challenging ecosystem [2] of fast evolving people and technologies
coexistence. At the same time, the new comprehensive change also generates
numerous tangible and intangible issues from both technological and social origins.

In todays’ Web 2.0 social networks connected world, the near future is expected
to be given to “Internet of Everything” Web 3.0 concept that will shape the new digital
people’s everyday lifestyle in a rather frightening way of Web 4.0 technologies super
embodiment [3].

The biggest unknowns so far are ‘How’ and ‘Why’ to keep the human factor
advantages in this fast progressing smart environment, or in other words - assure
successful and progressive control of the fast transforming, globally connected smart
ecosystem of the digital future.

In this context, whilst technologies are exponentially advancing towards autonomy
(from multiple viewpoints: energy, existence, intellect, etc.), speed and scale of the
upcoming quantum computing, the human factor and other living creatures abilities
for reasonable adaption are becoming quite limited [4].

Nowadays Y-generation (following X-, Y- & Z- generations theory, initially marked
for USA [5]) influence feedbacks are reckoning to phenomena like: informational



X HayuonanHa koHgbepeHyus ,06pasogaHuemo u uscredsaHusima e UHhopMayuoHHomo objecmso” 2017 39

overload, attention deficit, digital dementia, digital fatigue, hostility, alienation,
overexcitement, parallel existence, etc.

Here it should be noted one of the greatest unknowns of the future social
resilience establishment, addressed towards the growing up Z-generation, but:
successful digital adaptation in this highly sophisticated smart ecosystem of living,
keeping at the same time human rational traits and necessities of: privacy, emotions,
cognition, creativity, innovativeness in a highly connected and rather rushed digitally
transformed reality [1].

The modern technologies artificial perfections are still creating only a mimic of the
living organisms’ behaviour and intelligence that is not operational at the level of being
completely autonomous.

Not quite near future prognosis of 2050 [6], [7] demands more specific address to
the upcoming transformed world of technological multiple obsessions towards living
creatures, that is expected to produce a new, highly interactive and integrated
heterogeneous mix of digital and living matter.

Further on, an analytical framework for progressive exploration of this phenomena
with practical implementations will be outlined.

2. Analytical Framework

The idea behind the presented threefold framework (see Fig. 1) benefits from
more comprehensive solutions like [8], [9]. The different context here however is noted
from the dynamic perspective that in practice provides an opportunity for better
exploration of future dynamics in the new, transforming digital world.

TANGIBLES & DyNAMIC ‘ REsuLTS
INTANGIBLES SYSTEM PROBABILISTIC INTERACTIVE
MODELLING & ASSESSING VALIDATION VERIFICATION
& 4
fav \E
! |
Tl

“

Fig. 1. An analytical framework for dynamic exploration of new digital transformation.

The framework is encompassing: (i) Tangibles & Intangibles System Modelling &
Assessment that gives an expert opportunity for holistic future assessment,
implementing a system based dynamic modelling approach for risk assessment.
Further on, the obtained results are validated during (i) Dynamic Probabilistic
Validation, using trends forecasts, expert beliefs and machine simulations. Finally,
some (iii) Results Interactive Verification is added to achieve comprehensiveness of
the presented ideas, providing interactive assessment in the transformed digital reality
with active human factor role.
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A more detailed description will be given next in the paper for the briefly outlined
framework three analytical stages.

2.1. Tangibles & Intangibles System Modelling & Assessing

The presented tangible and intangible system modelling & initial assessment were
performed, using some preliminary assumptions and user expectations.
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Fig. 2. Digital future tangibles and intangibles system risks modelling (a) and resulting Rs
classification SR Diagram (b) in I-SCIP-RA environment [12].
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The data was gathered during “Security foundations in Cyber Space” training
course [10] and enriched from IFIP TC13-TC14 open symposium discussions [11])
that were further aggregated in I-SCIP-RA environment [12].

The modelling approach is implementing a system holistic ‘Entity-Relationship’
causality concept over a weighted graph. All entities (graphs nodes) are marked with
labelled round rectangles, and relations (arcs) with dual headed arrows, signed with
probabilistic weights values. A resulting 3D System Risk Diagram (SR Diagram) is
produced, identifying both ‘critical’ and ‘non-critical’ entities clusters (marked with
indexed balls, spread around north-west/south-east main diagonal). Additional ‘active’
or ‘passive’ subclusters are assumed with white or grey colours for the model entities.
The classifications are based on aggregated system risk — Rs (z - axis), resulting from:
forward — Rf (x - axis) and backward — Rb (y - axis) risk values combination, following
[12].

The current model SR Diagram classification is obtained from a priori
expectations for the 2021 digital future, concerning non-critical (tangible) but active
entities: ‘Human-Machine Coexistence’ — 1, ‘Evolving Al' -7 and passive ones:
‘Embodied Sensors’ — 3, ‘Digital Economy’ - 6, ‘Digital Adaptation’ — 10. The rest
model entities are expected to be assessed as critical, i.e. intangible for the near
future but active: ‘Digital Ecosystem’ — 4, ‘Rational Traits’ — 8, ‘Social Resilience’ — 9
and passive: ‘Mobile loTs’ — 2, ‘Smart Services’ — 5, ‘Progressive Control' — 11,
‘Human Factor’ -12.

As far as normally, such classification inevitably generates multiple questions and
claims for subjectiveness, some additional clarifications are also given:

- The probabilistic system risk assessment that provides tangible and
intangibles conditional clustering is in a static context (simulation steps = 1), without
taking into account possible unexpected but dynamic changes;

- The aggregated list of implemented model entities has been designed with
the idea of possible extension and relations reassessment by means of Rs resulting
values.

The dynamic probabilistic validation will be outlined from a holistic perspective in
the next paragraph.

2.2. Dynamic Probabilistic Validation

As the presented tangibles & intangibles system identification mainly depends on
expert knowledge and beliefs, the current approach is trying to provide more
clarification of the extrapolation process from two perspectives: (i) evaluating the
probability dynamics, using trend values forecasting from system perspective; (ii)
implementing the results from stage (i) into a suitable probability distribution in order
to position the forecasted expert value into future dynamics trend.
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Being generally outlined, these ideas for dynamic validation will be further
described in more details.

2.2.1. Evaluating probability dynamics from system perspective

The proper understanding of this approach requires an ergodic assumption of the
studied system [13], that is used for non-linear forecasting, implementing a
multidimensional simplex L, projected in time [14].

The main idea is to assess an average weighted value for a selected entity K risk
probabilities (Rf, Rb, Rs), assumed to be a part of the simplex L of size n, following a
system model interpretation in time ¢ and multidimensional n distance norm d (e.g.
Euclidean one or some of its generalizations). The resulting K’ risk probabilities values
(RF, Rb’, Rs’) of L in the new ' time moment are the one of interest for further work
considerations.

An aggregated example of ‘H-M Coexistence’ entity risk probability Rs (H-M
Coexistence, t), forecasting from time t (year 2017) to ¢’ (year 2021), using the related
ones (see Fig. 2a): Rs (Smart Services, t), Rs (Digital Ecosystem, t) & Rs (Rational
Traits, t) risk probabilities values from L and Rs’ projections from L’ is depicted in Fig.

>
§

o
8
&

Fig. 3. An aggregated example of non-linear forecasting of a prori expert system risk Rs of ‘H-
M Coexistence’, following the model relations from Fig. 2a up to Rs’ for year 2021.

2.2.2. Combining the results with probability distribution

The idea is following the concepts from [15], implementing future expert beliefs,
taking the general assumption of complex systems behaviour dynamics exploration,
ranging from growth (both positive & negative) towards equilibrium or instability [16],
[17].

In practice, the already marked risk system modelling classification of critical &
non-critical risks assessment (see Fig. 2b) is used as system model behaviour
objectives exploration area, combined with probability distribution change forecast.
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The distribution shape parameters modification could have different nature but more
interesting is the chance for possible results extrapolation, due to this change.
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Fig. 4. A probabilistic validation, combining expert beliefs Rs’ (I) and numerically simulated a
priori (a) & a posteriori (b) probabilistic risks Rs” (Il) for ‘H-M Coexistence’ up to year 2021.

In brief, the concept is trying to provide a dynamic forecast of a selected model
entity a priori risk — Rs (resulting from both Rf and Rb, [12]), following the probability
trend, defined over the other related entities from the model, using expert beliefs and
machine simulation for the resulting weighted system risk Rs* (Rs* = a.Rs’ x b.Rs”,



44 X HayuoHanHa koHgpepeHyus ,06pasosarHuemo u uscnedsaHusma 6 UHghopmayuoHHomo obujecmeo” 2017

Rs” - risk correction, after desired expert risk prognosis Rs’; a and b — risk weighting
coefficients), providing computational assessment support to expert a priori beliefs.

Being rather complex, this explanation is also illustrated with graphical example
for ‘H-M Coexistence’ of Fig. 2a, following the ideas of 2.2.1 on Fig. 4.

Evidently, what is important to note here is the holistic change that not only
modifies the ‘H-M Coexistence’ disposition (from non-critical to critical in SR Diagram)
but also transforms some other connected entities classification, compared to Figure
2b: ‘Digital Ecosystem’ — 4 (Rb’ > Rb, transforming also the entity active role to
passive ones), ‘Smart Services’ — 5 (Rb’> Rb) and ‘Rational Traits’ - 8 (Rf' > Rf, Rb’
> Rb).

As far as the proposed validation concept is generally missing, an ability for
meeting complex changes and uncertainties (not included in the system tangibles &
intangibles model or requiring new entities and relations creation) in the next
paragraph an interactive results verification with human factor active role will be finally
added for achieving framework comprehensiveness.

2.3. Results Interactive Verification

The proper and comprehensive digital future exploration, even in a modelling
context, requires also a suitable verification. As quite ambitious, this task could
practically implement experience from multiple simulation games approaches [18] and
Computer Assisted Exercises [19], [20].

The present one is based on an interactive simulation game, organized during
CYREX 2017, encompassing both people and technologies into a new transformed
digital reality [21].

The event was conducted for the third year and hosted by Plovdiv University
“Paisii Hilendarski” as part of the training course “Security Foundations in Cyber
Space” [10].

In 2015 was organized the exercise predecessor simulation game - “Academic
Cyber CAX 2015”. The event has an international scale for the second time - starting
with CYREX 2016 [22].

Main CYREX 2017 organizer was Joint Training Simulation and Analysis Center,
Institute of ICT, Bulgarian Academy of Sciences in cooperation with: IFIP, TC 14,
Military Academy “Gen. Mihailo Apostolski”, Republic of Macedonia, Association of
Communication & Information Specialists — Bulgaria and University of National and
World Economy.

During the 180 minutes exercise, a simulation scenario script, encompassing:
industrial espionage, social engineering, malware and targeted attacks of different
type were studied for experimentally understanding the future cyberthreats and
challenges expectations.
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Fig. 5. Moments of CYREX 2017 interactive gaming simulation [21].

The futuristic scenario encompassed innovative technological entertainment
gadget of a start-up company that is trying to be controlled from both hacktivist group
and multinational corporation for providing bio connectivity between both users and
machines. Other supportive NGO and public bodies are also included in the simulation
scrip for achieving multirole gaming realism.

The participants used numerous smart gadgets (phablets, tablets, smart watches
and bands), desktop and mobile computers, numerous open cloud services, e-mail
accounts, chat services, multimedia data, avatars, encryption, decryption and QR
codes, organized around closed social network group and accessed via private
wireless network in order to experimentally create and study an ad-hoc transformed
reality. Their activities were further explored via scenario events playing script and
participants’ response time delays comparison.

Additionally, selected participants were equipped with smart stickers for
temperature and galvanic skin response together with brain activity monitoring that
are able to provide a deep analysis for players’ physiological responses.

Finally, a g-based survey was also performed among the participants in order to
assure comprehensiveness for the exercise evaluation process.

The exercise feedbacks provide a positive overall training assessment but though
rather interesting the experimental environment was found somewhat complex for the
users. These requires a longer event duration and possible preliminary education with
the innovative technological apps and smart gadgets prototypes for social
engineering, targeted attacks and biomonitoring handling.
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Discussion

The presented framework approach results for the upcoming digital future
transformation from tangibles & intangibles perspectives could be generalized as
follows:

- The anticipations for joint human-machine autonomous coexistence is expected
to be significantly speeded up after year 2021, together with the relevantly evolved
Al. Thus the necessary digital and social adaptation and regulation is in process of
development as sensors miniaturization and embodiment is expected for booming in
Web 4.0 era;

- One of the major problems of future digital world will be the progressive control
of the evolving digital ecosystems and economy, providing a rather strong uncertainty
from the upcoming active people generation response. Smart services and loTs will
be an important part of the new transformed reality, which will be still quite unfinished,
regarding social resilience, due to the slow adaptation of human factor rational traits,
behaviour and understandings, strongly influenced by fast progressing digital
markets.

- Being rather fascinating, these findings have provoked a recent development
of web portal (Secure Digital Future 21, [23]) for a broader topic formalized
discussions on the digital future. At the moment, the portal already encompasses
about 60 experts from 27 countries throughout the world that hopefully will enrich the
current objectives and discoveries towards a larger audience, taking into account the
significance of the problem from both technological and social perspectives.
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Abstract: The particularities of autonomous control system for deep space missions are
described. A new approach for autonomous control system development is proposed and
analyzed in details. Some models are analyzed and compared. The general formal model is
based on the theory of communicating sequential processes (CSP). Methods for
reconfiguration, verification and trace control are described.

The software that is appropriate not only for the spacecraft flight path control but also for
autonomous control of scientific apparatus operation and science experiments parameters is
described. The software enables onboard scientific apparatus to autonomously detect and
respond to science events

Science algorithms, including onboard event detection, feature detection, change detection,
and unusualness detection, are proposed to be used to analyze science data. Thus detecting
features of scientific interest these algorithms are used to downlink only significant science
data. These onboard science algorithms are inputs to onboard decision-making Replaner that
modify the spacecraft observation plan to capture high value science events. This new
observation plan is input for the Task execution subsystem of the Autonomous control system
(ACS), able to adjust the plan to succeed despite run-time anomalies and uncertainties, and
after it is executed by the ACS, which controls onboard scientific apparatus to enable an
autonomous goal-directed exploration and data acquisition to maximize science return.

Keywords: CSP models, autonomous control system, spacecraft, software

1. Introduction

For future interplanetary space missions the long-term goal is to use such
software that is appropriate not only for the spacecraft flight path control but also for
autonomous control of scientific apparatus operation and science experiments
parameters. On these missions, onboard science analysis will enable capture of
short-lived science phenomena. In addition, onboard science analysis will enable data
be captured at the finest time-scales without overwhelming onboard memory or
downlink capacities by varying the data collection rate. Examples include: eruption of
volcanoes on planets and its satellites, cloud detection, formation of jets on comets,
phase transitions in ring systems and etc. For extended duration missions that study
long-term phenomena the generation of derived science products (e.g., boundary
descriptions, catalogs) and change-based triggering will also reduce data volumes to
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an acceptable level. Such long-term phenomena could be atmospheric changes,
flexing and cracking of the ice crust on some planets and its satellites.

These future interplanetary missions require a new generation of spacecraft
with a new generation of control systems and software. Their most important features
are:

— autonomous operation;

— minimal dependence from the Earth-based command center;

—  operation by general commands;

— planning and scheduling;

—  system dynamic recovering and reconfiguration;

—  high reliability of the system hardware and software;

These principles are fully realized in the Remote Agent (RA) model based
system for Deep Space One (DS1) spacecraft [1, 2, 3]. In this extremely successful
extended mission DS1 encountered comet Borrelly and returned the best images and
other science data ever from this comet [2]. Highly advanced technologies, the key to
more capable, powerful, and efficient spacecraft and science instruments, are used
also in other missions from NASA's New Millennium Program (Space Technology 5,
6,7, 8; Earth Observing 1, 3; Deep Space Two) [4].

To build an autonomous control system for interplanetary space missions is
difficult due to following reasons:

1. Limited, intermittent communications — for interplanetary space missions
the spacecraft must be able to operate for long periods of time without supervision
from the Earth-based command center. Some deep space missions only contact the
spacecraft once per week, or even rarely.

2. Spacecraft are very complex - a typical spacecraft has thousands of
components, each of which must be carefully engineered to survive rigors of space
(zero pressure, extreme temperature, radiation, collision with high energy particles,
physical stresses).

3. Limited observability - because processing telemetry is expensive, onboard
storage is limited, and downlink bandwidth is limited, engineering telemetry is limited.
Thus onboard software must be able to make decisions on limited information and the
command center team must be able to operate the spacecraft with even more limited
information.

4. Limited computing power — because of limited power onboard, spacecraft
computing resources are usually very constrained.

5. High stakes - a typical interplanetary space mission costs hundreds of
millions of dollars and more, so any failure could have significant economic impact.
New space mission can take years to plan, construct the spacecraft, and reach their
targets. In addition many mission opportunities are limited by planetary geometries.
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In these cases, if a space mission is lost, it may be years before another similar
mission can be launched.

The use of highly advanced technologies will lead to self-sufficient autonomous
spacecraft systems that can adapt their behavior to complex, rapidly changing, and
incompletely understood environments. Areas of research and development of these
advanced technologies include adaptive control technologies, control agent
architectures, embedded decision systems, evolvable systems, intelligent robotics,
adjustable autonomy, distributed and multi-agent systems, goal-level commanding,
planning and scheduling.[5, 6, 7, 8]

2. General characteristics of the approach

The authors’ approach for creating of an autonomous control system (ACS) is
characterized by:

- formal models and methods throughout the system operating cycle are
used;

- the system is presented as a set of objects freely configurable and
connectible by channels [9, 10];

- Artificial Intelligence (Al) is used in the stage of system reconfiguration or
as a part of the control process.

The main differences of ACS from the RA model based system for DS1[1, 2, 3]
are:

1. ACS executes control and development functions - it makes dynamic
reconfiguration (analysis, synthesis and etc.) of the execution control system in real
time;

2. Al functions are used, both in the control process (if it is necessary) and in
the system development;

3. Formal models and methods are used repeatedly — to create and verify
formal specification and to control the traces of the system processes (all in real time).

The structure of the ACS system is shown on Fig. 1.

Let’s describe the main elements of the proposed approach:

1. Software formal models (specifications): software formal models are a
process models type (a sequential process, that can be executed parallel), where the
processes are communicating (and are synchronized) by a message exchange.

2. Software system verification, using Hoare's (CSP) specifications and laws:
with the CSP theory [9] the software properties can be specified and verified.

3. System operations control, using Hoare's trace models: the traces describe
all events that have place, or can have place in the computing process, and can be
used for run-time control.
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4. System structure and parameters run-time determining on the base of
information about control system, controlled objects (spacecraft and scientific
apparatus) and background states. (This is a separate subsystem of the ACS.)

5. Dynamic reconfiguration: on the base of the specification, the system
structure and parameters are implemented in the general software model frame.

6. Real-time simulation.

Corresponding to this approach the ACS is treated like a set of software and
hardware objects that can be configured to exchange information and to synchronize
and get access to common system resources.

Configuration Determination Subsystem

A] preliminary determined configurations, or etc.

v

Base of software objects : . Tracer .
to implement the configuration < Conﬁguratlon R Proc .
Subsystem b eSS
Implements the determined confi guration - SETY LS LTe, SYSIEL TTACES. *
| 1 I |

Control System - a set of communicating loop processes

S b o e o

Spacecraft and
Scientific apparatus

Environment

Fig.1. Structure of ACS as set of objects and subsystems

3. CSP models

The CSP models describe functions and structure of the system by set of
communicating sequential processes, that can be executed parallel. The models
include CSP-description, alphabet, trace and specification. The interactions are
synchronous by one-direction channels.

The models described below represent a RTS system that consists of four main
processes

(CONTROL, MEASUREMENT, SIMULATION, MODEL):

MODELING = CONTROL || MEASUREMENT || SIMULATION || MODEL,
where the symbol || indicates parallel processes.
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The alphabet of the processes determines a set of events, logically possible for
the parallel system:

0(CONTROL || MEASUREMENT || SIMULATION || MODEL) = aCONTROL
U aMEASUREMENT U aSIMULATION u aMODEL,
where a is process alphabet.

The traces of the parallel processes are determined by:
trace(CONTROL || MEASUREMENT || SIMULATION || MODEL)={t | (t t
0aCONTROL) € trace(CONTROL) & (t 1 aMEASUREMENT) €
trace(MEASUREMENT) & (t 1 aSIMULATION) € trace(SIMULATION) &

(t t aMODEL) € trace(MODEL) & t € (aCONTROL U aMEASUREMENT
V)

aSIMULATION U aMODEL)},

where trace is a process protocol, describing the events, which the process has
gone to this moment. The symbol 1 indicates shrink of the trace on the some set,
such as the alphabet.

Loop process, describing the system functions by separate loops:
LPi = {PR, CH, PAR, ARG},
where: PR — procedure, implementing the process functions; CH — set of
information channels; AGR - set of aggregates; PAR - parameters.

CSP model is:

LoopProcess = c[0]?x — AgregatesList; c[n]ly — ENDprocess;
ModelProcesses,
where: c[i] indicate channels with numbers; AgregatesList - linear aggregates list;

?x — CSP procedure to receive a value from channel ¢ and assumes it to the x
variable;

ly — CSP procedure to transmit the value of y variable to the channel;
ModelProcesses — modeling processes.

The traces are:

LoopProcess=P;Q;ModelProcesses;

P=c[0]?x—AgregatesLlIst; Q=c [n]'y—ENDprocess;

trace(P) = {tjt=<>V(t0=c[0]?x & t'€ trace(AgregatesList))} = {<>} U
{<c[0]?7x>At|t

€ trace(AgregatesList)};

trace(Q)={t|t=<> V (10 = c[n]lz & te trace(ENDprocess))} = {<>} U
{<c[n]'z>At|t
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€ trace(ENDprocess)};
trace(LoopProcess)= {s;t|s € trace(P)& t € trace(Q); r|s € trace(P)&t €
trace(Q)& r € trace(ModelProcesses)}.

where the symbol  indicate after (between traces); t0 — beginning of the trace; t’
- end of the trace; <> — empty trace.

A list of aggregates CSP model is:
AgregatesList = (c[i]?z —IAGREGATE][i]; AgregatesList | c[i]'z —
AGREGATE([i]); AgregatesList) | (next -=IAGREGATE][i]; AgregatesList) |
(end_list —IENDprocess),

where END process is a special process, the alphabet of which has only one
event, that indicate successful end.

AGREGATE=input(x) —IAgrTransferFunction(x:y); output(y)
—[ENDprocess;
AgrTransferFunction = (f1—ENDprocess) | (f2—ENDprocess) |...|
(fn—ENDprocess);

where f1,...,fn — functions, doing the transformation x—y.

There are two traces:
AgregatesList
(cli?z —IAGREGATE]i]) = P1; (c[i]'z —IAGREGATEJi]) = P2 ;
(next —IAGREGATE[i] = P3;(end_list—ENDprocess) = P4 ;
trace(P1)={<>} U {<c[i]?z>At|t ltrace(AGREGATE[i])};
trace(P1;AgregatesList)={s;t|s €ltrace(P1) &t €ltrace(AgregatesLIst)};
trace(P2)={<>} U {<c[i]!z>Al|t eltrace(AGREGATE[i])};
trace(P2;AgregatesList)={s;t|s €ltrace(P2) &t eltrace(AgregatesLIst)};
trace(P3)={<>} U {<next>"t|t eltrace(AGREGATE[i])};
trace(P3;AgregatesList)={s;t|s €ltrace(P3) & t €ltrace(AgregatesLIst)};
trace(P4)={<>} U {<end_list>"|t €ltrace(ENDprocess)};
trace(P4;AgregatesList)={s;t|s €ltrace(P4)&t €ltrace(AgregatesLIst)};
trace(AgregatesList)= {tjt=<>V (t0 €lB & t' eltrace(P(t0)},
where B = {c[i]?z,c[i]'z,next,end_list}; P(t0)= (P1|P2|P3|P4).
- AGREGATE
P = (input(x)—0AgrTransferFunction);
Q = (output(y)—ENDprocess); AGREGATE=(P;Q);
trace(P)={<>} U {<input(x)>*t|t €ltrace(AgrTransferFunction)};
trace(Q)={<>} U {<output(y)>*|t €ltrace(ENDprocess)};
trace(AGREGATE)= {s;t|s ltrace(P) & t eltrace(Q)}.
— AgrTransferFunction
trace(AgrTransferFunction)= {tjt=<> V (0 €lB & t'eltrace(P(0)},

NN N S S S S
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where B = {f1,{2,.., fn} alternative
P(t0)=f1—ENDprocess|f2—ENDprocess|...| fn—ENDrocess);

In a similar way the other system objects are defined.

4. ACS operation control method based on CSP trace model

The CSP theory proposes appropriate means for preliminary specification of the
system functions and structure and for the following operation control. These means
are specifications, alphabets and traces of the processes [9, 10].

The general algorithm of the control method is shown on Fig.2:
— the system start;
— the software specification is defined, including the set of system objects;

Specification of the system

Implementation of the system

Verification of the system — function (P sat S)?
|

Computing of the system traces — function Trace(P)

Control of the system traces — function IsTrace(S, P)

Message to the configuration subsystem

A 4

Fig.2. Flowchart of the system traces control method
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— the program system implementation and verification (CSP specifications
verification method);

— all possible traces computing for the specified system (procedure trace (P));

— the special process (tracer) observes and registers the system traces and
determines if they are valid;

— when an invalid trace is registered (emergency situation).

5. Verification method

The method's idea is to be satisfied the relation P sat S (process P satisfies the
specification S). It must satisfy preliminary determined specifications of the traces.

This is method that works with a limited, preliminary determined set of objects
and standard structures. The method sequence is:

1. process (subsystem) type (structure) determining;

2. traces computation by the function trace(p);

3. traces verification (choice from a set of standard traces) by the function
SAT(P,S(np)), represented below, where symbol (np) is any process trace.

The function SatP,S) that decides whether the system implementation satisfies
the system specification:

Sat(P,S(np)) =
if P = STOP then if np = <> then return TRUE;
else
return FALSE; end,;
elsif P sat S(np) & (c []0P) then
if (np = <>V (np0 = ¢ & S(np’))) then return TRUE;
else return FALSE; end;
elsif P sat S(np) & (c []id []0P) then
if (np <ic,d> V (np 20<c,d> & S(np”)))
then return TRUE; else return FALSE;
elsif P sat S(np) & Q sat T(np) & (c[P|d[]Q)
then
if (np=<>V (np0 =c & S(np’)) V (np0 = d & T(np’)) /*S(np’) & T(np’) are the
specifications of the chosen alternative */
then return TRUE;
else return FALSE;
elsif Vix €1B.(P(x) sat S(np,x)) & (x:B [J0P(x)) then
if (np = <>V (np0 €B & S(np’,np0)))
then return TRUE; (*a process with choice from a set*)
else return FALSE;
elsif P sat S(np) & Q sat T(np) & P || Q then if (P||Q) sat (S(np | «<P) & T(np ||
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Q)) then return TRUE; (* parallel processes *)
else return FALSE;

other standard structures —-

else return FALSE; End;

other standard structures —

else return FALSE;
End;

The function trace(P) that computes the system traces:

trace(P)= (MR)* &
if P = (STOPP) then trace(P)= \<>\;
elsif P = (c—[P) then trace(P)= \<> U \<c> Allt|t ltrace(P)\;
elsif P = (¢ —IP | d —IQ)then trace(P)=\t|t = <>V ({0 = ¢ & t'€ltrace(P)V
(t0 =d & t'eltrace(Q))\;
elsif P = (x:B —IP(x)) = \t|t = <>V (10 €B & t'eltrace(P(t0)))\
elsif P = (mX : A.F(x))) = U trace(Fn(STOPA));
elsif P = (P || Q)then trace(P)= trace(P)C trace(Q);
else t = trace(P||Q) then
trace(P[|Q)=\|(t | UR) eltrace(P)& (t | pQ) €ltrace(Q)& t €l(aR U aQ)*\

The function IsTrace(s,p) that decide whether the trace s is valid for the
process P:
IsTrace(s,P)=
if s = NIL then TRUE;
elsif P(s0) = “BLEEP then FALSE;
else IsTrace(s’, P(s0));
end.

6. Sofware archtecture

The software architecture is shown on Fig.3.

The concept for intelligent autonomous observation is applied as follows:

1. Alist of science targets to monitor as well as the programs of the spacecraft
flight path and orientation is stored onboard or that have been sent as high-level goals
from the Earth-based command center. The model-based planning algorithms used
by Flight and experiments planner enable rapid response to a wide range of
operations scenarios based on a deep model of spacecraft constraints, including
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faster recovery from spacecraft anomalies. This onboard planner accepts as inputs
the science and engineering goals and ensures high-level goal-oriented behavior.

Flight and Experiments

Science algorithms

Planner
Replanner
High level 3 :
Flight path / Plans of
SC&SA st'me Orientation Observation
information

Task execution subsystem Images

Autonomous control system

SC&SA states

y

Conventional Flight and Apparatus
Control Software

Sensors signals Control signals

Spacecraft and Scientific Apparatus

(SC&SA)
T
. Space

environment

Fig.3. Software architecture

2. The software generates an observation plan to monitor the targets on this list
by using different scientific apparatus, e.g. for volcanic studies, the infra-red and near
infra-red bands are used. It addition it can generate new plans for changing the
spacecraft flight path and orientation if needed.

3. The task execution subsystem accepts the new observation plan as an input,
reconfigured the control system (using CSP models) and expands the plan into low-
level commands. During execution of the observation plan by generation commands
and control signals (using conventional software), different scientific apparatus are
activated. Specialized unit in the subsystem monitors the execution of the plan and
has the flexibility and knowledge to perform event driven commanding to enable local
improvements in execution as well as local responses to anomalies.
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4. The collected images are sent to Science algorithms block, where they
analyzed and based on this analyze the data is downlinked. Had no new scientific
event detected, the science software would generate a goal for the Replanner to
acquire the next highest priority target in the list of targets. Such way the system
modify the current operations plan to include numerous new activities in order to
enable the new science observation.

5. The software executes the new generated plans in conjunction with several
autonomy elements.

6. This cycle is then repeated on subsequent observations.

The developed software enables to autonomously detect and respond to science
events. Such science events can be: volcanic eruptions on planets and its satellites,
cloud detection, growth and retreat of ice caps, formation of jets on comets and etc.
Classification algorithms are used to analyze imagery and other signal to detect change
and science events (thus to downlink science data only on change and when detect
features of scientific interest). Detection of these events is then used to trigger scientific
apparatus. Onboard Replanner then develops a response plan that accounts for target
visibility and operations constraints. This plan is then executed using a task execution
subsystem that can deal with run-time anomalies.

Conclusion

The proposed integrated approach allow to design and study an spacecraft
autonomous control system based on the CSP models, appropriate for scientific
experiments and spacecraft flight path and orientation control during interplanetary
missions. This approach is implemented by the methods for verification and control.
The models describe in general the functions of the system by using a rigorous
mathematical theory (CSP theory). A new software model (process-aggregate) is
represented. It is a high-efficient model with high degree of structural accordance to real
systems. The control and verification methods allow creation of high-reliability systems by
preliminary verification and run-time system observation. The control method, based on a
trace model, is a new in this type of systems. The main advantage of the approach is
the completeness and the possibility to achieve some degree of assurance in the system
quality before the flight tests.

The software architecture appropriate for the spacecraft flight path and
orientation control and for autonomous control of scientific apparatus operation and
science experiments parameters are proposed. The developed software enables to
autonomously detect and respond to science events. Such science events can be:
volcanic eruptions on planets and its satellites, cloud detection, growth and retreat of
ice caps, formation of jets on comets and etc. The onboard analysis using science
algorithms enables to capture even short-lived science phenomena. Thus the data
could to be captured at the finest time-scales without overwhelming onboard memory
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or downlink capacities by varying the data collection rate on the fly. In addition by
generation of derived science products (e.g., boundary descriptions, catalogs) and
change-based triggering will also reduce data volumes to a manageable level for
extended duration missions that study long-term phenomena such as atmospheric
changes and flexing and cracking of the ice crust on some planets and its satellites.
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Abstract: The aim of the research is to evaluate the potential of new technologies applied in
education. We assess the usage of information and communication technology (ICT) for
personalisation of learning resources by examining opinion of teachers in a survey. The results
show that to be used in different learning contexts and to meet the needs and preferences of
the learners most parameters of educational resources should be changeable. In addition, we
examine the views of teachers on how technology-assisted teaching methods affect the
students.

Keywords: ICT, personalisation, learning resources, teachers’ opinion

1. Introduction

Internet and information and communication technology (ICT) are very important
in today’s digital society. People live with technology tools, use them in their everyday
activities and students are among those who are most active. This is natural because
they are born and grow in this digital era and not accidentally are called digital natives
[1]. They live, perceive and interpret the world in a different manner, so their
educational expectations are also different. Therefore, sustained educational policies
should reflect this in the curriculum. Despite much research done, still, not enough
attention has been given to the influence of ICT on the education process at school
level. Technology in classrooms transforms teaching and enables learning in a more
motivating and attractive way. Digital tools allow students to experience ‘“real’
phenomena and situations that complement the adoption of new knowledge. They
also create an innovative learning environment which offers many possibilities for a
personalised education. Traditionally, teachers explain learning material, use
demonstrations as examples and practical exercises by using “one fits all” educational
resources. Students can achieve great progress if these educational resources are
customized and reflect students’ learning preferences and needs. Which parameters
of the learning resources should be modifiable in order for them to be personalised
and easy to use and what features should they have to help a more effective
education is the subject of our research. In this regard, the opinion and experience of
teachers are very important, so we asked them about those issues. Moreover, our
work analyses how technology-enhanced teaching enforces personalisation of
education and affects students’ skills and abilities.
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2. Personalised Learning

The idea of personalised learning has evolved throughout the years. Although
widespread, it is not well established because it is rather difficult to implement it in the
classroom. The essence is a provision of an individualised learning path and content
for each student, which takes into consideration their interests and abilities as well as
meets their needs. In other words, it means a shift from uniform “one fits all”
knowledge delivery to a student-centred, customised teaching process, i.e. having all
students in mind when developing curriculum. Much research in cognitive psychology
states that the learners instinctively prefer specific types of delivery, processing, and
assimilation of information. In other words, everyone learns in a different way, has
different motivation and learning objectives, prefers different pace thus has their own
learning style. A study [2] reveals that teaching methods which take into account the
entire student’s learning preferences and use appropriate ICT resources are more
efficient and achieve better results. Thus teachers should use carefully selected digital
resources to ensure the active involvement of the students in the learning process,
while also encourage creative thinking. Therefore, the better the teaching approach
matches learning style and other needs, the better learning outcomes and
effectiveness of the educational process are.

Personalised learning implies an initial assessment of: students’ interests, the
level of skills, cognitive characteristics, strengths, weaknesses, etc. which are at the
base of the student's profile. This profile should be regularly updated in order to
monitor progress and to reflect the current learning needs. In fact, it helps educators
determine the most appropriate teaching approach to each student and to provide
them with the most appropriate learning resources in order to maximize their
inquisitiveness and engagement. Learners should be able to actively partake in
constructing their individual learning path relying on their own interests and
preferences as well as to determine their own pace of learning. An effective learning
process is thus achieved; students can unlock their potential and can develop their
abilities to a great extent [3, 4].

The most usual challenges teachers face when they implement personalised
learning, are the need to change the class organization and the redesignation of the
curriculum. The availability of learning resources that can easily be adapted to match
the needs, preferences, objectives and interests of the students have to be
considered too. In addition, those resources need to be able to fit to diverse teaching
approaches. Such adaptation is most effortless in a technology-rich environment and
when the learning resources are digital. For the sake of personalisation, they have to
be easily modifiable and updateable, independent of technologies and platforms,
reusable in various learning contexts according to specific goals of the teaching-
learning process.

Generally, the quality of learning resources depends on many factors related to
content, instructional design, methodology, and used media presentation modes [5].
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The content is considered both with its format (structure) and design (text
parameters, illustrative material, etc.). It should match the subject curriculum, meet
the quality standards for factual and presentation issues; have physical format and
aesthetic appearance suitable for the intended use; be learner-centred and relevant
to the age, level of skills, and learning styles of the students; be properly segmented
to allow flexible composition of learning resources according to the learning objectives
in order to facilitate knowledge acquisition.

The methodology and instructional design of the learning resources concern the
implemented teaching methods — the educators should be able to use teaching
approaches that correspond best to the subject matter and specific learning needs. In
order to stimulate students’ creativity and motivation, the teachers determine the best
teaching methods that suit them: to be activity-based rather than lecture-based; to
promote group and cooperative learning, to offer choice and flexibility; to enable
interactive and active learning — to encourage the students’ analytical thinking,
reflecting, questioning, and decision-making; to meet individual requirements
concerning abilities, learning styles, and interests.

Along with the traditional methodology, teachers use e-learning resources to
provide multisensory guidance that is in help of the illustration of the learning content
by real-life examples. The individual and group tasks and activities should avoid
unnecessary complexity and provide multiple interactions, which is essential to keep
up the students’ attention and promote active learning. Thus opportunities for
approaching concepts at various levels of difficulty can be provided. Furthermore, the
used structure and language of the lesson should ensure age appropriateness and
meet the ability of the students. A good idea is for the resources to include reviews
and summaries of important information as well as explicit hints for memorization
(mind maps).

3. Teachers’ View about Personalisation of Learning Resources

At the end of 2015, we conducted a survey that explores many aspects of the
application of modern technology in school education. Some of the results were
analysed and published in [6, 7]. In this paper, we focus on the matter concerning
technology impact on personalisation of education. The influence is both on the
teaching methodology and the educational resources. In general, educators require
learning resources to be easy to use and to be adaptable for further reuse in a new
context. For this reason, we asked Bulgarian teachers about the demanded
characteristics of the resources such as appropriate layout, modularity, interactivity,
adaptability, platform independence and especially their modifiability. The latter
quality concerns the selection of other important features of the learning resources:
content, volume (granularity) and sequence of learning units; illustration techniques
(text, sound, video, multimedia); text parameters (size, colour, font, background,
narration); interactivity mode (individual / group, closed / open questions, drawing
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schemes, graphics, figures, etc.). Furthermore, according to teachers, different
approaches (passive, active, interactive) should be applicable to each resource; tasks
and activities should be modifiable; access to more examples, hints, and links to
external information should be provided.

3.1. Required features of learning resources

The respondents define the relevant layout as the most important characteristic
of a learning resource (over 83%, Figure 1). It comprises not only the visual but also
the acoustic attributes of the product. Many components of both aspects have to be
appropriately designed and customised according to the individual requirements and
preferences of each student. Itis of particular importance to emphasise, that the visual
appearance and acoustic illustrations have to support and promote the learning and
not to impede students’ progress needlessly with perplexing effects.

The ability of the learning resources to be interactive is also highly appreciated
(over 82%), thus meaning that to overload students with information is far from good
practice in education. The resources have to be smart, varied and diversified,
stimulating the interest and motivation of the students.

Another important feature is the adaptability of the learning resources: 64% of the
teachers want to freely design and shape those resources, as well as to choose the
way, place and time of their usage. Approximately 1/3 of the respondents appreciate
the modularity and the platform independence of the learning resources while 1/6 of
them select all listed options.
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Figure 1 Teachers’ opinions on the features of e-learning resources

The adaptability of learning resources depends on their modifiable characteristics
(Figure 2). The more modifiable parameters the resources have, the better the
personalisation of the lessons to the needs and preferences of the students are.
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Significant is the teachers’ request for more autonomy in selecting the granularity,
content, sequence, and illustration techniques of the learning units. The ability to
change these characteristics has great influence on the quality and efficiency of the
educational process and thus it contributes best to the handling of concrete situations.
The provision of group or individual interactivity in learning resources is highly
appreciated too (above 60%). The ability to change the text parameters is not so
highly valued (37.5% only). Presumably, since texts are not presented in the modern
multisensory e-resources, but more often in the textbooks.
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Figure 2 Teachers’ opinions on the modifiable characteristics of e-learning resources

3.2. Qualities and skills developed through e-learning resources

Doubtlessly, the use of ICT in the learning process is of great importance. It
greatly facilitates teachers, both by diversifying the shape and structure of the lesson
and by enriching the learning resources with a generous amount of content.
Moreover, ICT makes a very big impact on the learners themselves, not only in the
acquisition of new knowledge and skills but also to build up their personality. The
results of the poll show that the teachers highly appreciate the contribution of modern
technologies to the cognitive field as well as the psychological and social skills of
students (Figures 3, 4, and 5).

Along with acquiring skills to work with new technologies and active and safe
online behaviour, important social skills such as tolerance and team working are
formed (Figure 3). Meanwhile, a competitive spirit is also stimulated. It is necessary
to mention the low rate of dialogue given by the respondents, probably because they
considered only a vis-a-vis conversation and no other forms of verbal communication
(e.g. writing). Additional attention requires the safe behaviour on the Internet, which
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is a worldwide problem of growing importance. Its significance has to be
comprehended and relevant skills have to be acquired at school age.
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Figure 3 Teachers’ opinions on the role of ICT in the development of social skills

By analysing the psychological qualities, the weaknesses and strengths of each
learner can be determined and recorded in a learner’s profile. This profile contains
information about the preferred learning style and the appropriate pedagogical
methods recommended for the student [8]. This way, the strengths of the learner can
be effectively exploited to acquire new knowledge and skills, while working to
overcome their own weaknesses.
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Figure 4 Teachers’ opinions on the role of ICT in the development of psychological qualities



66 X HayuoHanHa koHgpepeHyus ,06pasosarHuemo u uscnedsaHusma 6 UHghopmayuoHHomo obujecmeo” 2017

ICT largely contributes to the development of imagination and creativity — almost
70% of respondents are of this opinion. Not by chance, this is the highest value of the
group of psychological characteristics (Figure 4). Stimulating these qualities
appropriately affects other psychological characteristics such as motivation, initiative,
self-confidence, and self-dependence. However, attention should also be paid to the
development of emotional intelligence and responsibility — qualities of utmost
importance for the formation of personality.
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Figure 5 Teachers’ opinions on the role of ICT in the development of cognition

The above-mentioned psychological qualities are the basis for efficient acquisition
of new knowledge and skills. On one hand, without initiative and self-confidence,
curiosity cannot be manifested; without imagination and creativity there is no problem
solving; without motivation, there is neither thinking nor learning. On the other hand,
curiosity is an important engine that stimulates the development of psychological
characteristics such as initiative and motivation. According to the respondents, this is
the second most highly developed quality by ICT after the standard training skills
(Figure 5). In the educational process, ICT promotes the development of these
interrelated characteristics, and the implementation of personal education plans
enables unobtrusive control of the process of mastering knowledge and skills. The
latter is important with regard to the psyche of adolescents who, as a general rule, do
not agree to gross views and rules being imposed on them.

To sum up the results from our survey — according to the teachers’ opinions the
use of ICT resources in school education contributes to a significant enhancement of
both the didactics and the efficiency of the teaching process. Furthermore, they
redound to students’ acquirements and help the development of their social skills and
psychological growth. It is important to point out that modern technological tools make
it possible to personalise both pedagogical strategies and learning resources. ICT is
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extremely useful for teachers since it supports them considerably in their entire
professional activity.

Conclusion

Nowadays the teaching process often runs in the traditional manner, face-to-face,
but in technology-rich classrooms with interactive boards, projectors, audio/ video
tools, etc. using digital learning resources. All these tools offer students many
possibilities regarding motivation, engagement, participation, communication,
autonomous and collaborative work, thus considerably impact students' learning
growth. One of the most challenging issues in education is personalisation — to offer
active learning methodologies, a variety of teaching approaches and tailored
activities; their implementation through ICT tools and resources in order to be suitable
for various learning styles. The main advantage of multisensory interactive learning
resources is that they can support the whole learning process: from individual
experience and reflective observation to abstract thinking and active experimentation.
They also contribute to the fulfilment of the needs and interests of each student.

This survey leads us to the inference that the use of innovative technologies in
the classrooms enhances the teaching-learning process since it can be easily
personalised for each student. ICT helps to improve cognitive, psychological and
social skills and thus affects their individual achievements. Our empirical study leads
to further research directions. It is interesting to explore the use of personalized
resources in different learning subjects by students, thus comparing the findings with
the view of the surveyed teachers to draw more reliable conclusions.
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Pestome: B Ooknada ce npedcmags oueHka Ha nomeHyuana Ha HO8UMeE MeXHOMoauU,
npunaeaHu 8 obpasosaHuemo. M3non3gaHemo Ha UHGOPMaUUOHHUME U KOMYHUKaUUOHHU
mexHonoeuu (MKT) ce oueHsisa om enedHa modka Ha nepcoHanusayusma Ha y4ebHume
pecypcu. B ocHosama Ha aHanu3a CMOU MHEHUEMO Ha y4umesume, cnoped Koemo
nogeyemo napamempu Ha y4yebHume pecypcu mpsibea 0a Mozam Oa ce npomeHsm. Toga e
Heobxodumo, 3a da ce u3non3sam pecypcume 8 pasnuyHuU y4ebHU cueHapuu, kakmo u da
cbomeemcmeam Ha npednoyumaHusma u Hyxdume Ha yyawume. AKueHmupa ce U Ha
8/1UsHUEMO, Koemo 0Kka3ga npenodagaHe ¢ NOMOLWMA Ha MEXHOMO2UU 8bPXY YHeHULUMe.

Kntouoeu dymu: VIKT, nepcoHanusayus, y4ebHU pecypcu, MHeHUe Ha ydumenume
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Abstract: With the development of ICT and the use of Internet, more and more traditional
learning tasks are moved to Web. Although there are some well-distinguished benefits to using
online testing compared to traditional proctored paper and pen exams mixed indication
concerning the effectiveness of online exams exists. In this paper we investigate both types of
exams. The purpose of our study is twofold. First we investigate the students’ preferences to
the way of taking their exams. Second we compare course learning outcomes via students’
grades to further analyze students’ performance. Data were collected over 11 semesters from
students enrolled in an information technology course in bachelor (N=767) and masters
programs (N=471) at New Bulgarian University. In each semester the courses were taught by
the same instructor. All students were asked to complete both types of exams. We found that
students in bachelor programs prefer to do online testing while students in master programs
show no preference to the way of examination. Our results suggest that online assessment in
compared to pen and pencil exams does not damage students learning and may contribute to
positive individual outcomes.

Key words: e-learning, in-class exams, online assessment, e-testing

Introduction

With the development of ICT and the use of Internet, more and more traditional
learning tasks are moved to Web. Learning management systems are trying to offer
new tools to facilitate instructors’ work. Hybrid courses are viewed as a way to create
more engaging and student-centered learning environments [1]. Distance and e-
learning nowadays are synonymous, absorbing and modifying practically the whole
didactic experience. Whenever a major pedagogical change is made instructors have
to take into account potential advantages and drawbacks concerning their design
solutions.

In Bulgaria almost all universities implement some web-based content delivery
system (mainly Moodle and Blackboard) to support both distance and regular
education. These systems mostly offer opportunities to test students' knowledge and
competence via online testing. In addition examination by tests conforms to state
educational requirements. Moreover there are some practical advantages for faculty
and administrators. Online exams permit more scheduling flexibility for both students
and faculty [2]. Although setting up the question bank is a time consuming activity,
test elements can be reused and students' exams are automatically graded.
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Furthermore, the immediate scoring of online exams permits students to receive rapid
feedback regarding their achievements. With regard to this instructors are
transitioning from in-class to online exams.

Although there are some well-distinguished benefits to using online testing
compared to traditional proctored paper and pen exams mixed indication concerning
the effectiveness of online exams exists. The purpose of this study is twofold. First
we investigate the students’ preferences to the way of taking their exams. Second we
compare course learning outcomes via students’ final grades to further analyze
students’ performance. We tried to determine if there would be a significant difference
in the results between students who took the exams online compared to students
assessed in the classroom using the traditional proctored paper and pencil test
format. We assumed that students who took the online exams would get a higher
grade than students who took the classroom exams. As it concerns the students’
preference on the way of examination we hypothesized that learners would choose
online testing as well.

Literature Review

It is difficult to guess the influence of online testing compared to classical in-class
exams on students’ achievements and comprehension. If both types of exams are
proctored they would possibly produce equivalent outcomes. However, if online
exams are unsupervised it is very likely that students might use additional help (books,
notes, hints) i.e. adopting bad study habits [3]. An interesting investigation that links
students' learning outcomes associated with traditional in-class exams compared to
frequent online exams is reported in [4]. The results suggest that frequent online
assessments do not interfere with students' learning in comparison to traditional in-
class exams. No important difference in student performance on proctored online
exams and proctored traditional exams in computer technology courses was found
[5, 6]. However other researchers [6, 7, 8, 9] conclude that students scored
significantly higher on the online exams compared to students who took the paper
and pencil exams in different courses e.g. sociology, marketing and phycology. Our
survey on the literature shows that there are mixed findings regarding the equivalency
of both types of exams. So, the purpose of this research was to determine if there
would be a significant difference in exam performance in an upper-level computer
science course between students who took the exams online compared to students
who took the exams in the classroom. We also investigated the students’ attitude to
the exam mode.
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Method of study

Participants

Data were collected over 10 semesters from students enrolled in an information
technology course (Scripting Languages) in bachelor (N=767) and masters programs
(N=471) at New Bulgarian University within the period 2007 - 2016. In each semester
the courses were taught by the same instructor using a lecture-based, discussion, lab
activity format.

Materials and Procedure

Course materials were kept consistent and regularly updated for all sections of
the bachelor and master classes and labs over the 10 semesters of the study. In each
class, the same books, lab assignments, and exams were used. Every semester, all
students were given access to copies of class handouts and power point
presentations through Moodle course delivery system that is implemented at New
Bulgarian University.

For the successful completion of the course students have to be tested and to
receive a numerical score higher than Poor (2) with the maximum score being
Excellent (6). They are graded on the following two course assignments: a written test
evaluation which takes place in the middle of the semester and a class project that is
an individual work assignment. Students are not allowed to present their projects if
they fail on the midterm test. The midterm test aims to verify whether students have
mastered the learning content so far. The exam questions reflect the learning content
and contain multiple choice questions with five alternatives. The same exam
questions for both online and in-class exams have been used. The individual work
assignment is to be presented orally in class and evaluated by the instructor. The final
grade is formed taking into account the results of both course assignments.

Eight times, students were administered a proctored course exam with the
instructor present. During the class room exam mode students were allowed to use
computers so as to verify the program code they were supposed to deliver. To avoid
cheating the proctor observes that no e-mail and instant messaging programs are
used. These exams were technically not timed but all students completed the exams
within the 90 minutes allotted for the class period.

Three times the students completed unproctored online midterm exam
administrated through Moodle. They were allowed to use their textbook and/or course
notes as well as other materials. The test was opened for a couple of days but
students had 90 minutes to finish the exam before the course delivery system forced
the completion. Additionally, students were told that they were not allowed to help one
another with the exam, and if they did so, it would be considered cheating and they
would receive Poor (2) in the course. To reduce collaboration among students in the
process of electronic test generation shuffling for questions and their answers was
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performed. In addition students could not retake midterm and no immediate feedback

was provided.

During the traditional test, the identity of the students was not checked. During

the online exam mode the authentication is performed via Moodle.

Results

The current research was designed to examine the students’ preferences to the
way of taking their exams and to compare course learning outcomes via students’
final grades to further analyze students’ performance. Preliminary analyses were
carried out to ensure that students who completed online exams and students who
completed classroom exams were comparable with respect to their academic
characteristics. Table 1 and 2 summarize exam data for the overall period.

Table 1: Bachelors

Enrolled Students that Students that
Year passed the passed the final
students :
midterm test exam
Classroom exams
2007 - 2008 71 31 57
2008 - 2009 59 31 "
2009 - 2010 74 49 37
2010 - 2011 79 44 p
2011-2012 58 34 29
2012 - 2013 83 42 %6
2013-2014 89 50 13
2014 - 2015 47 23 3
Online exams
2015 - 2016(1) 60 45 29
2015 - 2016(2) 82 56 33
2016-2017 65 49 2
Table 2: Masters
Enrolled Students that Students th_at
Year passedthe | passed the final
students ;
midterm test exam
Classroom exams
2007 - 2008 36 30 o7
2008 - 2009 33 27 2
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2009 - 2010 51 39 33
2010 - 2011 45 34 29
2011-2012 54 45 41
2012 - 2013 56 50 34
2013 - 2014 45 39 34
2014 - 2015 42 37 30
Online exams
2015 - 2016(1) 41 34 30
2015 - 2016(2) 36 25 19
2016 - 2017 32 27 24

To eliminate differences in student numbers over the years we also calculated
percentages of the students that passed the midterm test and then the final exam.
The results appear in Tables 3 and 4.

Table 3: Bachelors

Students that passed the

Students that passed the

Year midterm test final exam
Classroom exams
2007 - 2008 43,66% 87,10%
2008 - 2009 52,54% 83,87%
2009 - 2010 56,76% 88,10%
2010 - 2011 55,70% 84,09%
2011 - 2012 58,62% 85,29%
2012 - 2013 50,60% 85,71%
2013 - 2014 56,18% 86,00%
2014 - 2015 48,94% 56,52%
Online exams
2015 -2016(1) 75,00% 64,44%
2015 - 2016(2) 68,29% 67,86%
2016 - 2017 64,62% 76,19%

Table 4: Masters

Students that passed the

Students that passed the

Year midterm test final exam
Classroom exams
2007 - 2008 83,33% 90,00%
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2008 - 2009 81,82% 85,19%
2009 - 2010 76,47% 84,62%
2010 - 2011 75,56% 85,29%
2011 -2012 83,33% 91,11%
2012 - 2013 89,29% 68,00%
2013 - 2014 86,67% 87,18%
2014 - 2015 88,10% 81,08%
Online exams
2015 - 2016(1) 82,93% 88,24%
2015 - 2016(2) 69,44% 76,00%
2016 - 2017 84,38% 88,89%

Further we calculate the mean and the standard deviation. The results are

summarized in Table 5.

Table 5: Mean and standard deviation

Bachelors Masters
Standard Standard
Mean . . Mean ..
Deviation Deviation
Students that passed
the midterm test (%) 52,88 465 83,07 413
Students that passed
the final exam (%) 82,09 9,75 84,06 6,75

To both compare and interpret the results we assume that the distribution is normal
and compute the Z-score for online and midterm exams (Table 6).

Table 6 Z-score

Bachelors Masters
Value Z-score Value Z-score
Students that passed
the midterm test (%) 69,30 3.58 78,92 0.8
Students that passed
the final exam (%) 69,50 -1,29 84,38 0.05

A final analysis was conducted to examine the relationship between exam mode
and the course grade distribution. The grade distribution for the two exam modes is

shown in Table 7 and Table 8.




X HayuonanHa koHgbepeHyus ,06pasogaHuemo u uscredsaHusima e UHhopMayuoHHomo objecmso” 2017 75

Table 7: Bachelors

Year Satisfactory | Good gg% Excellent
3) (4) (5) (6)
Classroom exams

2007 - 2008 1 8 12 10

2008 - 2009 2 4 1" 14

2009 - 2010 1 1 16 24

2010 - 2011 1 7 19 17
2011-2012 4 15 8 7

2012 - 2013 12 19 8 3

2013 - 2014 12 21 9 8

2014 - 2015 5 5 7 6

Online exams
2015 - 2016(1) 3 14 17 1
2015 - 2016(2) 2 5 16 33
2016 - 2017 3 8 22 9
Table 8: Masters
Year Satisfactory Good Very Good Excellent
@) 4) (5) (6)
Classroom exams
2007 - 2008 2 7 13 8
2008 - 2009 1 3 10 13
2009 - 2010 2 18 17 12
2010 - 2011 2 5 13 14
2011 - 2012 3 10 23 9
2012 - 2013 17 9 13 11
2013 - 2014 1 9 22 7
2014 - 2015 7 8 9 13
Online exams

2015 - 2016(1) 1 1 6 26
2015 - 2016(2) 0 2 5 18
2016 - 2017 1 2 10 14

A chi square test for independence where the degree of freedom = (r-1)(c-1) = 3
and N is the number of the students who successfully completed the course revealed




76 X HayuoHanHa koHgpepeHyus ,06pasosarHuemo u uscnedsaHusma 6 UHghopmayuoHHomo obujecmeo” 2017

a significant relationship between exam mode and grades, with a higher percentage
of students in the online exam mode earning 6s and 5s than students in the classroom
exam. Results are:

e  Bachelors x2 (3, N = 440) = 10,818, p=0,012.

e Masters x2 (3, N = 397) = 47,99, p=0,000.

Both p-values, p=0,012 for bachelors and p=0,000 for masters are less than 0,05
and are highly significant, indicating that there is an association between the
variables. It is obvious that increased emphasis on grades of students in the online
exam mode is not due to random variation.

The results are summarized in Table 9.

Table 9: Course grade distribution

Course grade

6 5 4 3
Exam format N % N % N % N %
Bachelors

Classroom exams | 89 | 29,97 90 30,30 | 80 | 26,94 | 38 | 12,79

Online exams 53 | 3706 | 55 | 3846 | 27 | 1888 | 8 | 559

Masters

Classroomexams | 87 | 27,97 | 120 | 3859 |69 | 2219 | 35 | 11,25

Online exams 58 | 67,44 21 2442 | 5 5,81 2 2,33

Discussion

One of the purposes of this study was to examine the students’ preferences to the
way of taking their exams. The findings, not surprisingly, indicated that bachelors
prefers the online exam mode (Z=3,53). As it concerns the masters there is no big
difference in the preferences concerning the exam mode (Z = -0,88). The class project
requirement for successful graduation decreases the number of students who take
the final exam successfully.

In this study grades are compared too. The findings suggest that in online exam
mode there is a noticeable course grade increase. A higher percentage of students
(chi square>10) who completed the online exams earned 6s and 5s compared to
students who took exams in the classroom. These unproctored online exams can be
treated as learning activity instead of primary graduation methods. Mixing online
exams with classroom activities can give us more precise grades.
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Conclusion

In this paper we explore students’ attitude towards the way the exams are
conducted. This survey encompasses 8 classroom and 3 online exams within 11
courses. Over 1200 students take part in the study. As a result it is clear that students
in the bachelor program prefer online exams while students in the master program
are highly motivated to take both exam modes. The grades analysis shows that
students who take online exams earn higher grades compared to students who take
classroom exams.
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CPABHEHUE HA UHTEPAKTUBHOTO U TPAOULINOHHO TECTBAHE MPU
WHOOPMATUYHU AUCLUNNTUHN

KOnuana lMeHesa, QensH Kepemedyues

C pasgumuemo Ha UHGOPMaUUOHHUME MeEXHOMo2UU 8ce nogede MpPadUYUOHHU y4ebHU
OeliHocmu ce ocblyecmesigam npes UHMepHem. Bunpeku Hsakou Aobpe pasnuyumu nosau om
OH-M1aliH OUEHsIBaHEMO 8 CpasHUeHUe ¢ MpadUUUOHHULIS NPUCLCMBEH NUCMEH u3num,
Ccblecmeygam pasfuUYHU MHEHUS OMHOCHO eheKmusHOCmma Ha  eneKkmpoHHOMO
usnumeaxe. B Hacmoswusi doknad uscnedgame 0sama muna usnum 8 0ge HanpasIeHusl.
bpso, uscnedsame npednoyumarusima Ha cmydeHmume npu nofazawqe Ha usnum. Bmopo,
cpagHsisame pe3ynmamume om yyebHama OelHocm nocpedcmeom  OueHKume U
cnedsawume usseu Ha cmydeHmume. [JaHHume ca HampyneaHu 8 npodbmxeHue Ha 11
cemecmbpa 3a cmydeHmu 8 Kypcoge no UHGHOPMAaULUOHHU mexHomoauu e bakanagbpcka u
Maaucmbpcka npoepamu Ha HEY. Kypcoseme ca nposexdaHu om eOuH U cbuju ekmop. Ha
cmydeHmume ca npednazaHu u dsama muna usnumeaxe. Hamupame, ye cmydeHmume om
bakanagbpckama npoepama npednoyumam OH-naliH usnumeaHe, a 8 Masucmbpckama
cmydeHmume He usseagam npednoyumaHus. Cnoped Hac OH-naliH OUeHs8aHemo He
enowasa y4ebHus npouec u Moxe Oa e 8 nodkpena Ha UHOUBUOYaIHUS CMUIT Ha y4YeHe.
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ABTOMATUYHO AKYMYNTUPAHE U ArPETMPAHE HA JAHHU
3A OLIEHKA HA KAYECTBOTO BbB BUCLUETO OBPA30BAHUE

l'eopau Tomkos, Pocuua [JoHesa, Cunsusi MaghmaHdxuesa,
leopau MNawes

Mnosduscku yHugepcumem ,Mauculi XuneHdapcku®, ep. [nosdus, yn. Lap AceH” 24,
totkov@uni-plovdiv.bg, rosi@uni-plovdiv.bg, sissiy88@uni-plovdiv.bg,
georgepashev@uni-plovdiv.bg

Pestome: B pabomama ce uscnedea 6b3MOXHOCIMA 3@ a8MOMamu3upaHo akymysupaHe u
agpeaupaHe Ha OaHHU 3a OUeHKa Ha kadecmeomo Ha eucliemo obpasosaHue. pednoxeH e
Modesn 3a akymyrnupaHe U azpeaupaHe Ha OaHHU 3a UHCMUMYYUOHaHa akpedumayus no
kpumepuanHama cucmema Ha HAOA. [posedeH e aHanmus Ha 8b3MOXHOCMUME 3a
asmoMamu3upaHo akymysupaHe Ha daHHU 3a OUeHsIBaHe Ha Kpumepuu om KpumepuanHama
cucmema Ha HAOA 3a uHcmumyyuoHanHa akpedumayus. MpedcmageHu ca ekcnepuMeHmu
3a aKymymnupaHe Ha 0aHHU Om YHUBEPCUMEMCKU UHGhOPMaYUOHHU cucmemu.

Knrouoeu dymu: sucwe obpasogaHue, UHCMUMYYUOHaHa akpedumauyusi, Kpumepuu 3a
OUeHsI8aHe, agpealipaHe Ha daHHU, a8moMamu3upaHo oueHsieaHe, HAOA

1. BbBepeHue

BBHILHOTO OcurypsiBaHe Ha KaqecTBOTO BbB BHUCLETO obpasosaHue (BO) e
HeOTMEHUM enemMeHT Ha bBonoHckms npouec. B CbOTBETCTBME C  HEroBUTE
NPUOPUTETM U MOMWTMKKA, B MOYTU BCUYKM €BPOMENCKW Obpkasu AencTear
He3aBMCUMK (4eCTO, NOBEYE OT efHa) areHUMn 3a ocurypsiaHe Ha kayecTsoTo (OK)
BbB BO. Kbm 2017 r., mbnHonpaBHW uneHoBe Ha EBponeiickata acouynauums 3a
ocurypsisaHe Ha kavectsoTo BbB BO (ENQA) ca 46 HauuoHanHu opraHusaumm 3a
ocurypsisaHe Ha kayectsoTo [11].

3akoHbT 3a BO [3] (un. 11.) onpefens npaBHaTa paMka 3a CblUECTBYBaHE Ha
Obnrapckata HaumoHanHa areHumst 3a oueHsBaHe W akpegutaums (HAOA).
OueHsiBaHe, akpeguTauuMst M KOHTPON Ha kauyectBoTo BbB BO (cnep 2016 r.) ce
n3ebpLuBa oT HAOA Ha Ga3aTta Ha KpuTepWanHi CUCTEMM B 3aBUCHMOCT OT TUMa Ha
CbOTBETHATa npoueaypa [4, 5] 1 B CbOTBETCTBUE C €BPONENCKN CTaHAAPTU U HACOKM
ESG [12], paspaboTeHn oT ENQA.

OK Ha BO ce Ga3supa Ha ronsm 6poit KpuTepun 3a MHOXECTBO OT 0BeKTU K
npouecn. ToBa Hanara oOpaboTka Ha ronemu MacuBi OaHHW 33 ODEKTUBHO
opmupaHe Ha oLeHkuTe. [pyr CbLUECTBEH MOMEHT TyK € W3UCKBAHETO -—
OLIEHSIBAHETO Jja CE M3BbPLUBA NEPUOAMYHO M @ OTpassiBa pesynTaTi Ha MpoLecH 1
CbCTOSIHWS Ha 0BEKTU B pasnuyHW BPeMEBW nepuopn. [MHaM1yeH MOHUTOPUHT Ha
npouegypute M aenHoctute, cebp3aHu ¢ OK Ha BO npegnonara cwhbupaHe (Ha
fasata Ha aBTOMATU3WPaHO aKyMynupaHe, arperupaHe, aHanuaupaHe U
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WHTEpNpeTUpaHe) Ha OrPOMHO KOMMYECTBO [aHHM, KOUTO (PYHKLMOHMpAT umu ca
pesynTat Ha WHCTUTYLUMOHanmHW (32 CBbOTBETHOTO BY) uHbOpMaunoHHu w
YNPaBMEHCKM CUCTEMM (3a y4ebHMS MPOLEC, pa3BUTHUETO Ha akafeMWUYHUS CbCTaB 1
ap.), cpean 3a 0byyeHune, UpoBK XpaHunuwa v ap. [2].

B obrnacTTa Ha aBTOMaTW3aLMs Ha MpoLeLypuTe 3a (Camo)OLEHKa 1 ynipaBrieHne
Ha kayectBoTo BbB BO ca mocTurHaty KOHKpETHM pesynTath (3a noseye
nogpobHocTy BX. [2]). Taka HanpuMep, B cMCTeMaTa 3a yrpasreHne Ha kKayecTBOTO
Ha yHuBepcuteTa B [pay (ABCTpWS!) ce reHepupaT OrPOMHO KONMYECTBO AaHHU,
nossonsealLyu HabnogeHue Ha kavectsoTo [13]. B MHaoHesns e pa3paboTteHo yeb
Ba3snpaHo NpunoXeHue 3a CriegeHe Ha akageMUyHUTe NOCTUKEHUS B peanHo Bpeme,
Ba3snpaHo Ha BU3HEC MHTENUTEHTHU TEXHOMOTUM N apXUTEKTYpa, OPUEHTMPAHA KbM
ycnyru [14]. B Apabckus mexayHapofeH YHuBepcuTeT e paspaboTeHa cuctema,
KOSITO WU3BMNYA W arpervpa AaHHM OT CUCTEMM 33 OCUrypsiBaHE Ha KauyeCTBOTO M 3a
ynpaerneHue Ha oby4yeHWeTo, Ha 4oBelkuTe pecypcu M Ha cpuHaHcute [10].
CucTemarta reHepupa 0T4eTH 3a U3MbIIHEHWE Ha y4ebHM NNaHoBe, NPEACTaBAHNS Ha
CTyeHTW, obpaTHu Bpb3km W Op. B Mnosameckusi yHuBepcutet, oT 2011 rop.
(yHKumMoHMpa aBToMaTuanpaHa cuctema KOMIIAC [7], ¢ KoSITO CbLLUECTBEHO ca
nognoMorHaT peguua akpeauTauum — WHCTUTYLMOHAMHW UM NpOrpaMHuM, no
kputepuanHute cuctemn Ha HAOA npean 2016 T.

XapakTepHa 0coBeHOCT Ha NOCOYEHUTE aBTOMATU3MPaHN CUCTEMM € mpuraraHe
Ha cneuutuyH METOAM M MOAXOAW MPU KOMMIOTLPHOTO MOZENMPaHE Ha NpoLeaypu
1 AaHHw, cebpsaHu ¢ OK BbB BO. B eaHu cnyyam ToBa e CBbP3aHO C Non3BaHe Ha
pasnuyHu meToauku 3a OK, a B gpyrv — ¢ 0TCbCTBME Ha 00LY NOAXOA 3a pellaBaHe
Ha npobnema 3a akymynupaHe W arperupaHe Ha pasHOTUMHUTE WH(OPMALMOHHM
pecypcu, Heobxogumu 3a OK. BbB BCWYKM Chyyan He e pelueH 3a40BOMNMTENTHO
BBMPOCHT 32 JMHAMWUYEH MOHUTOPUHT W YNpaBMeHne Ha KauecTBoTo.

OnuT 3a NpeogonsBaHe Ha NocoyeHUTe Npobnemu e HanpaeeH B [8] U [2], kbaeTo
€ NPeanoXeH MoAeN 1 NPoOTOTUN Ha cuctema 3a auHamuyHa OK (Cu[OK) Bbs BO. B
pabotata, Ha 6a3aTa Ha Te3u pesynTaTy, e npeacTaseH obLy Moaen 3a ANHAMUYHO
aKkyMyrnupaHe ¥ arpervpaHe Ha AaHHW, HeoOX0AMMM 3a OLEHsIBaHe Ha KayecTBOTO
BbB BO. HanpaseH e aHanu3 Ha Bb3MOXXHOCTUTE 3@ aBTOMATU3MPaHO akyMynupaHe
W arpervpatqe Ha JaHHu 3a OLeHsBaHe Ha W3MEepUTENN OT KpUTEPUAmHUTE CUCTEMM
Ha HAOA. Cb3gageHusaT MoAen e KOHKpeTM3MpaH B Cllyyasi Ha MHCTUTYLMOHaIHa
akpeguTaums Ha 6bnrapcku BY. MNpeactaBeHn ca eKCnepUMEHTY 3a arperupaqe Ha
[aHHW NpyY aBTOMATU3MPaHO OLIEHSIBAHE Ha KAYeCTBOTO.

2. Mopgen 3a akymynupaHe 1 arperpaHe Ha AaHHM 3a Ka4ecTBO Ha BO

OueHkaTa Ha ka4yecTBOTO Ha 00ekTH OT chepaTa Ha BO ce u3BbpLLBa no npueTu
METOAMKU 3a OLeHsIBaHe, NPeCcTaBeHN B pasnuyHK opMaTit — NoBeYe WUnu no-
marko opmanunpanu. BB BCUYKKM Criyvam ce ovakBa SCHO Ja ca MaeHTUuum-
paHu, 06ocobeHn n nocoyeHn obracTuTe Ha oLeHsIBaHe Ha 0bekTa, kakTo 1 Aa 6baar
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opmynupaHu npasuna, Mepku U npouegypu, 0BMKHOBEHO nog dopmarta Ha
cuCcTeMa 3a ynpaBneHne nunu oLeHka Ha kauecTBoTo [2]. MeToaumkuTe 3a oLeHka Ha
Ka4yeCTBOTO Ca NOCTPOEHW Ha AepapXNYeH NMPWHLMM M Ca CbCTABEHMW OT OnpeaeneH
Bpol paBHWLA, NMPEACTaBALLM KOMMOHEHTW/ENEMEHTM Ha oBekTa (MMeHyBaHM No
pasnuyeH Ha4uH — CTaH4aAPTU, KPUTEPUN, XapaKTEPUCTUKM U T. H.). C BCEKN KpuTEpUii
33 Ka4ecTBO Ce CBbP3BAa M HOPMA (3a W3MEpBaHe UMK CPaBHEHWE), Ype3 KOSTO B
KOHTEKCTa Ha OLEHsIBaHE Ce YCTAHOBSBA CTEMEHTA Ha CbOTBETCTBME HA CCTOSHMS
n/vnn pesynTaTti, 0THacALLM ce A0 oueHsBaHms 06ekT. CTeneHTa Ha CbOTBETCTBUETO
ce oleHsIBa Ha Ba3aTa Ha Joka3aTencTBa (TEKCTOBM ONMCaHNS U MHGDOPMaLMOHHN
pecypcm).

VHhopmaLMOHHM pecypeu-AoKka3aTencTBa, Cbabpally akyMynmupaHu JaHHM 3a
oLeHKaTa Ha kayecTBoTo Ha BO, moraT fja ce cb3aaBart nog dopmata Ha crnegHuTe
3 TMNa fOKYMeHTH:

o Tun 1. Cnpasky, KOWTO NO 3aAaHue, BKIOYBALLO CTOMHOCTM HA NapameTpw,
kacaeLLy onpefeneHn acrnekTh, CBONCTBA, eNEMEHTU, OTHOLLEHNS M KavecTBa
Ha OLeHsiIBaHWs 00EKT B MH(OPMALMOHHMS KOHTEKCT, BpbliaT MHopMa-
LUMOHHN pecypcu OT WHCTUTYLMOHANHO LUGpOBO XpaHUnMie,
NpUTEXaBALLM YKa3aHUTE MeTafaHHu;

e Tun2. Cnpasku 3a 0006LEHM pesynTaTh OT aHKeTHW NpOy4BaHMS,
reHepupaHm C U3nonaeaqe Ha CTaHAAPTEH codiTyep 3a aHann3 Ha aHKeTH.

e Tun 3. CnpaBku — pe3yntar ot pabotata Ha cneuuanusupaH cogryep,
korTo Ha 6asaTa Ha BpemeBM MnaH-rpaduun OT AEHOCTM, AMHAMMUYHO re-
Hepupa WH(OPMALMOHHN pecypcK-40KasaTencTsa, kato v pasnonara B
LMPOBO XpaHUMULLE C Bb3MOXKHOCT 3a CreaBaLLo N3non3BaHe.

3a aBTOMaTM3NpaHO akymynupaHe 1 arpervpaHe Ha WHEOPMaLMOHHN pecypcy,

NoAXoAsLM 3a aTallupaHe W aKkTyarnHW 3a pasnuyHU BpeMeBM nepuoau 3a oue-
HsiBaHe Ha ka4ecTBOTO Ha 0BEKT Mo MeToamKa, e HeobxoamMo Aa bbaaT Moaenupanm
1 NPOEKTUPAHN CUCTEMM OT aKyMynaTUBHU DYHKLMK, MOAXOAALLM 38 aTallmpaHe KbM
BbpXOBE Ha AbPBOTO HA METOAMKATA. MHoxecTBOTO OaHHW, NONy4YeHn B pe3yntar Ha
npoLiec 3a akyMynupaHe Ha HOpMaLoHHK pecypcy, cBbpaanu ¢ OK Ha KOHKpeTeH
0beKT B [afeH BpeMEBM Nepuod, MoXe Aa Ce MOAEnMpa kato WH(OPMaLMOHHA
CTPYKTYpa, CbCTaBeHa OT:

e [bpBOBMAHA CTPYKTYPa, NPeACTaBsLLa clucTeMaTa OT KOMMOHEHTI/eneMeHTH
Ha 0beKTa 3a akyMynupaHe 1 arperupaHe Ha AaHHy 3a OLeHsIBaHe Ha kauecT-
BOTO MO METOANKA;

e Bb3MM Ha AbPBOBUAHATA CTPYKTYpa, ChOTBETCTBALLM Ha KPUTEPUM Ha METO-
Avkata 3a OK, kaTo KbM BCEKW Bb3eN MMa Bb3MOXKHOCT [a Ce MpukauBar
NHOPMaLIMOHHN PECYPCH, PA3NONOXEHN B AOCTbMHM XpaHUNULLA;
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© MHOXECTBO OT CMUCHLM KbM BCEKM Bb3EN, MAEHTU(DMLMPALLM NHEOPMALIMOH-
HU pecypci, PasnonoXeHn B XpaHUNHLLE Uv B MHGOpMaLMOHHaTa WHdpacT-
PYKTYpa Ha MHCTUTYLMATa.

e (ChcTema oT q)yHKLWIVI 3a U34uncnaBaHe Ha CTeneHTa Ha CbOTBETCTBNE Ha BbP-
X0B€ OTHOCHO CbOTBETHUTE HOPMW B METOAUKATa 3a OLEHsABAaHE Ha Ka4yecT-
BOTO;

e cucTEMa OT (PYHKUMM 33 M34MCnsBaHe (onpedensHe) Ha akTyanHocTTa Ha
WH(OPMALIMOHHM PECYPCH 38 BbPXOBE;

e CMNUCBLLM OT aKyMynaTMBHI (YHKLMM 32 BbPXOBETE Ha AbPBOBUAHATA CTPYK-
Typa, BKMtoUBaLLM (DYHKLMM 38 aKyMynupaHe Ha TEeKCT, MHAOPMALIMOHHN pe-
CYpc OT LMGIPOBM XPaHWMWLLA, TEHepupaHW CnpaBku (3aBUCEWM OT
napameTpu) v ap.;

e BpeMmeBy NnaH-rpaduk 3a cTapTUpaHe Ha akyMynaTUBHUTE (YHKLWM.

Ha 6asaTa Ha KOMMIOTbPHUS MOZEN Ha MHOXECTBOTO pesynTaTi Ha npolec 3a
aKymynupaHe Ha AaHHW, Npu 3afaAeHn HavarnHu BPEMEBMW TOYKM 3a CTapTMpaHe Ha
AEHOCTUTE MO aKyMynupaHe Ha JaHHU 3a OTAENHUTE BbPXOBE Ha AbPBOTO, ChLUMTE
TpsbBa fa 6baat ,cTapTupann” B abContoTHN BpemeBn MOMEHTW. [peam cTapTa Ha
npoueca 3a akymynmpaHe Ha AaHHU, CMCHLMTE KbM BCEKM Bb3en Cbabpxar camo
npenpaTki KbM WHGOPMALIMOHHN W3TOYHWLM, KOWTO He Ca MPOAYKT Ha KOHKPEeTHWS
npoLec, HO Ca aKTyanHu (0T UHTEepeC) 3a Hero.

OcBeH nepuogute, 3a KouTO Le ce oTHaca npouedypata 3a OK, u
OTHOCUTENTHUTE BPEMEBM MOMEHTW 3a CTapTUpaHe Ha akymynaTuBHUTE (DYHKLWK,
3a[aH1eTo 3a aBTOMATU3NPaHO akymyrnupaHe 1 arpervpaHe Ha gaHHu, Heobxogumu
3a OK Ha obekTa, MOXe 4a CbAbpxa M OOMbIHUTENHM YKa3aHUs 3a LAnocTHaTa
opraHu3aums Ha npoueaypata no OK.

AKyMynupaHeTo Ha AaHHW W Ha [AoKa3aTeNncTBEHN LOKYMeHTH Tpsbea aa 6bae
OpraHu3upaHo Aarey npeau CtapTUpaHeTo Ha KoHkpeTHa npouefypa 3a OK Ha
obekra. B cnyyau, korato CboTBETHATa NpoLeaypa He € nnaHupaHa npeABapuTEsHO,
aKyMyrvpaHeTo Ha [JaHHX 1 JoKa3aTencTBEHN QOKYMEHTH, 3a NMPEAXoaHU Nepuoam
OT BpeMe, MOXe fAa Ce OKaxe HeBb3MOXHO. [lopags Tasw npuyuHa, npu
npoektupaHeTo Ha Cu[OK [2], ocurypsiBalia Bb3MOXHOCTW 3@ akymynupaHe Ha
JaHHW 3a obekTa, cneuuanHo BHMMaHue Oelle OTOENEeHO Ha Cb3AaBaHETO Ha
cpeacTBa 3a NepuoaMyHo CbbupaHe M aHanMa He camo Ha [aHHW, akTyanHu 3a
pa3nuyHM BPEMEBM NEPUOAN, HO U Ha AaHHM, KOUTO MO-KbCHO Ouxa Mornu aa ce
non3Bar npu Cb3gaBaHe Ha ,[A0Ka3aTeNnCcTBEHN” JOKYMEHTH 3a Opyri 0bekTu.

B npoueca 3a cubupaHe 1 CbagaBaHe Ha JOKYMEHTU, CBbP3aHu C akyMynupaHe
v arperupaHe Ha gaHHn n OK Ha obekTa, yyacTBaT ekcrepTy B npeameTHaTa obnacr.
Mpu aTawwvpaHe Ha OOKYMEHT KbM Bb3eN OT ObPBOTO ekcrepTute Tpsbea ga
NOTBBPAAT aTalLMpaHeTo Ha NpeanaraHus MHGOPMaLMOHEH pecypc (PasnonoxeH B
WHCTUTYLIMOHAMHOTO LUPOBO XPaHUINLLE UK MHGOPMALIMOHHA MHAPACTPYKTYpa).
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AKo 3a CbOTBETHIUS Bb3EN HE & NPeAnoxeH MHAOopMaLMOHEH Pecype 3a aTalumpare,
eKCMepTbT MOXe Aa ro Cb3fade YPe3 M3Mon3saHe Ha cneuuanHn akymynaTuBHU
(YHKUWKM, HanpuUMep: 4Ypes OHMaliH PefakTop 3a CbBMECTHO pefdakTvpaHe Aa
Cb3fafe TEeKCT, CBbp3aH C OLeHKa Ha WMHOWKATOp; [a aTalumpa AOKYMEHT crieq
Cb3[laBaHe; [1a BbBe/e XMUNepNMHK KbM AOKYMEHT U T.H.

Crep npukItoYBaHe Ha MOHUTOPUMHTa Ha 06ekTa, ekcrepT B NpeaMeTHaTa obnact
TpsibBa Aa M3BbLPWM MOAGOP Ha WHAOPMALMOHHM Pecypeu, akyMmynupaHu B
nepuoauTe Ha oueHsBaHe. lNpoueckT 3a OK Ha obekTa npukioyBa CbC Cb3aaBaHe
Ha OKOHYaTenmeH [oOKnag-oUeHka Crnej aBTOMATM3WPaHO —arperypaHe Ha
XUNEPTEKCTOB [I0KYMEHT (Ha 6asaTa Ha BbBEAEHUTE OT EKCNEPTUTE aHHN) U CIUCHK
OT MPWUNOXEHWs, BKMIOYBALM  aKYMYRMPaHW  MH(OPMALMOHHM  M3TOYHMLM
(pa3nonoxeHu B LMPOBOTO XpaHUNHMLLE, MHAOPMALMOHHATa MHGPACTPYKTYpa Unn
BBHLUHM XpaHWnULLa 1 WAEHTU(MLMPaHK ¢ npenpaTkk KbM TsX). Cnef npukmioysaqe
Ha npoueca 3a OK, reHepupaHusaT JOKNaj-OLEeHKa Ce CbXpaHsiBa B XPaHUIULLETO.

3abenexka. BbnpocbT 3a reHepupaHe Ha XMnepTeKCToB JOKYMEHT, NPEeACTaBsLLY
CbOTBETHUS OKNaA-OLEHKa e YacTeH Cryyan oT no-06wy npobnem —susyanusayus
Ha OuHaMu4HU u3enedu Ha yugposu obekmu, 4METO pelleHue e Obae
NpeacTaBeHo Ha Apyro MSCTO.

3. AHanu3 Ha kputepuanHata cuctema Ha HAOA 3a MHCTMTYLMOHaANHA
aKpeaguTaums

3a nmpunaraHe Ha NpeafioXeHWs MoLen 3a aBTOMaTM3MPaHO akymyrnupaHe u
arpervpaHe Ha [aHHM 33 OLEHsSIBAHE Ha KayecTBOTO € W3BbpLUEH aHanu3 Ha
kputepnanHata cuctema Ha HAOA u Ha MHpopmaLmoHHaTa UHGPACTPYKTypa Ha
OLieHsIBaHaTa MHCTUTYLMA.

B kpuTepuanHata cuctema 3a UHCTUTYLMOHaNHa akpeantaums Ha HAOA [4] ca
JeduHupann 46 wHaukaTopa (MpeacTaBslW CbAbpxaHue, pasnpegeneHo B 10
CTaHgapTa u 12 kputepus). LienTa Ha aHanuaa e 4a ce onpeaeny: 3a Ko KOMMOHEHTH
Ha oOueHsBaHMS  OOEKT  (MHCTUTyuMs) Ce OTHaca BCekM eguH  OT
WHOWMKATOPUTE — HE3ABMCUMO OT  HETOBOTO  PaBHULLE (CTaHAApPT, KpUTEpUN,
CbbpXaHue Ha KPUTEPWN); KaK Ce OCTOMHOCTSBAT HOPMUTE, KOUTO T4 M3MepBart
KOMMYECTBEHO WM  EKCMEepTHO; Kak aBTOMAaTM3MpaHO f[a Cce  aKymynupart
[0Ka3aTeNCTBEHN AOKYMEHTU, OT MH(DOPMALMOHHIN YHUBEPCUTETCKW CUCTEMN (3@
ynpaBrneHue Ha y4ebHus npoLec, 3a pasBnNTUE Ha akageMUYHIS CbCTaB U ap.) U ap.
AHanu3bT e HanpaBeH cref AeTalrnHo npoyysaHe Ha AokymeHT Ha HAOA.

3a BCekn efuH OT MHAMKATOPUTE Ha Pa3MMYHM PaBHULLA (CTAHZAPTM, KpUTEPUM,
CbAbpXaHue Ha KpUTepuu), B CbOTBETCTBUE C OPUMMHAMHATA UM HOMEpaLWs OT Kpu-
TEpuanHaTa CUCTEMM € OMKCaHO: 3a KOW KOMMOHEHTM Ha OLEHsIBaHUS 0OEKT ce OT-
Hacsi; kos e HopMaTta 3a HEeroBOTO M3MepBaHe; MpUMEPHU [0Ka3aTesNiCTBEHM
LOKYMEHTM 3a 00eKTa, OnpefensiLy oLeHKaTa, KOUTO MoraT (EBEHTYasnHo) Aa 6baat
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aKyMynupaHu OT YHUBEPCUTETCKM MHAOPMALMOHHM cucTemun. Tabnuuara npeacrass
YyacT OT aHanu3a, otHacsaw, ce fo Cranpapt 3. OOyuyeHue, npenogaBaHe U
OueHABaHe, OPUEHTUPAHU KbM CTYAEHTUTE.
Cranpaptu/Kputepun/Cbabpxanue/Hopmu
[DokasatencTsa (akymynupaxu u no HAOA)
3. O6yy4eHue, npenoaaBaHe 1 OLEHsBaHe
3.1, MeToauyeck cTangapTH 3a yyebHa JoKyMeHTaLus

3.1.1. YuebeH matepuan
AkmyanHocm

HonbnHuTenHn fokasatencTsa (pe3ynTat Ha akymynaTtueHu dyHkuum B CuflOK):

1. CnpaBka ¢ AaHHY 3a 6poil npoBeaeHy NpoLiesypy 3a papaboTsaHe, YCbBBPLUEHCTBAHE 1
opobpeHue Ha yyebHaTa AoKyMeHTaLus;

2. CnpaBka ¢ AaHHu 3a 6poi ABYCTpaHHM LOroBopu ¢ paboTopaTenu C Lien ocurypsisaHe Ha
y4ebHYM NPaKTMKW M MPON3BOACTBEHM CTaXOBE 33 0byyYaBaHWUTE CTyAEHTH;

3. CnpaBka ¢ MH(POPMALMOHHN M3TOYHULI OTHOCHO MpeanaranuTe oT BY nporpamu 3a o6y-
YeHue W Bb3MOXHOCTU 3a pa3BuTHe.

4. AHamm3 Ha pesynTaTi OT MPOBELEHN MPOYYBaHNA CPEA CTYAEHTW 3a aKTyanHocTTa Ha
y4ebHus matepvarn;

5. AHanua Ha pesynTaTu OT Npoy4BaHWs cpef NoTpebuTenu 3a akTyanHocTTa Ha y4ebHus
matepuanm.

3.1.2. CbBpemeHHW MeToaM 1 hopMK Ha MpernogaBaHe Ha y4ebHus matepuan
OpeaHusayus 3a nod0bpxaHe U pasgumue

[lonbnHuTenHW gokasaTencTea (pe3ynTar Ha akyMynaTueHu cyHKuun B CuOK):
1. CnpaBka C [laHHY 3a NOOLLPEHN MHOBALIMOHHM 13CTIEBaHIS U MHOBALMOHHY pesynTaTh
2. CnpaBKa C JaHHM 3a U3MON3BaHN UHTEPaAKTUBHI POPMI HA MyNTUMELMIAHU NPOLYKTH.

3.1.3. KauectBo Ha 06y4eHveTo
[MepuoduyHo oyeHsgaHe

[fonbnHuTenHn fokasatencTsa (pe3ynrat Ha akymynaTteHm cyHkumm B CulOK):
1. CnpaBku ¢ pesynTaTi OT NPOBEAEHN OLNTU W OLEHSBAHWS Ha PELLEHWUS Ha KOMMETEHTH!
opraHu no oLieHsiBaHe Ha IMH v cneumanHocTy oT perynupanu npodeciu.

3.1.4. Cuctema 3a npoBexaHe Ha U3NUTHY NpoLieaypy
[MybnukysaHa oguyuanHo
Kpumepuu u memodu 3a nposepka u OueHKa Ha 3HaHUSMa U ymeHusima Ha obyyaemume

3.1.5. Mpoueaypa 3a pasrnexgaHe Ha CTy4EHTCKY Xanbu
DyHKYUOHUpaHe

[onbnHuTenHW aokasaTencTea (pe3ynTar Ha akyMynaTueHu dyHkuum B CuOK):
1. Cnpaka ¢ Gpoii NpoBeAeHI NPoLeaypU 1 PeLLeHUst N0 PasrNexaaHe Ha CTyAEHTCKM xanbu.

Dokasatenctea no HAOA [3] (pe3ynTat Ha akyMynaTMBHM (hyHKLWK):

1. HopmaTtuBHM AOKYMEHTH, pernameHTVUpaLLy npoLeaypy 3a paspaboTtBaHe Ha yyebHa JoKyMeH-
TaLus B 3aCTbNeHUTe 0bpa3oBaTenHm cTenexu

2. HopmaTiBeH AOKYMEHT, pernameHTvpaLy aaMUHACTPATUBEH KOHTPON Ha yyebHaTta [OoKyMeH-
Tauns

3. MpoTokonM OT 3aceAaHns Ha OpraHi 3a ynpasreHne, B KOUTO Ca OTPa3eHn aHanmamn 1 peLleHns
3a NoBVILLaBaHe KaYeCTBOTO Ha yyebHaTa AOKyMeHTaLms

4. TIpoTOKONM Ha KOMMCWM, NPOBENM U3CTIeABaHNS HA MHEHWSt Ha CTYAEHTM W noTpebuTenn 3a
ka4yecTBOTO Ha yyebHaTa JoKyMeHTaLms
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CranpapTtu/Kputepuu/Cbabpxanue/Hopmu
[okasatenctBa (akymynupanu u no HAOA)
5. MNybnukyeaHa oduLmManHo cucTema 3a NpoBEXAaHe Ha W3MUTHUTE NpoLeaypu, 3a npoBepka 1
OLieHKa Ha 3HaHWATa M yMeHusTa Ha obyyaemmute
6. HopmaTiBHO onpeseneHn npoLeaypy 3a aaMUHUCTPATMBEH KOHTPON MO MOAAbPXaHe Ha cuc-
TemuTe
7. HopmaTiBHO ocurypeHa Bb3MOXHOCT 33 OTYMTaHE Ha MHEHWETO Ha CTyAEHTUTE
8. HopmaTiBHO pernameHTMpaHa cuctema 3a MoadbpXKaHe W KOHTPOM Ha KayecTeoTo Ha oby-
YeHueTo BLB BY
9. HopmatiBHO OnpefieneHy npoLeaypy 3a OLieHsiBaHe Ha ka4yecTBOTO Ha 0by4eHneTo BbB BY 1
3a OCUrypsiBaHe Ha Bb3MOXHOCTM 3@ B3EMaHE Ha PELLEHNs 3@ HErOBOTO YCbBbPLUEHCTBAHE C y4ac-
TETO Ha CTYAEHTUTE W ApyruTe 3aMHTEPECOBaHN CTpaHN
10. HopmaTiBHO 0CUrypeHI Bb3MOXHOCTM 3a BKIKOYBAHE Ha CTYAEHTUTE U [JOKTOPaHTUTE B U3Cre-
poBaTtenckara fjeiHocT
11. PesynTaT OT Hay4HOW3CneaoBaTenckaTa AeNHOCT Ha CTYAEHTU-Te 1 AOKTOPaHTUTE, 06EKTMBHO
A0Ka3aHu criopes uanckeaHuaTa Ha 3BO
12. MpaBunHuK 3a pasrnexaaHe Ha CTYAeHTCKM Xanbtu
13. MeToauky 3a ocurypsisaHe Ha CbBPEMEHHM MeToam 1 hopMi Ha npenoaaBaHe
Tabnuya 1. AHanu3 Ha Cmaxdapm 3.
O6y4eHue, npenodagaHe U OUeHABaHe, OpueHMUpPaHu KbM cmydeHmume

HanpaBeHuaT aHanu3 nokasea, Ye TUMOBETE [OKA3aTENCTBEHW AOKYMEHTU,
KOWTO MoraT fa 6baTt atalwmpaHm KbM MHAMKATOPU OT KpUTepMarnHaTa cuctema, ca
B pasnnyHu opmu (popmata UM He e CnoMeHaTa U3pUYHO B aHanm3a):
o (Cb3gageHu OT OpraHn3aLmMoHHaTa CTPYKTypa eneMeHTM (Mo YHUBEPCUTETCKN
LENHOCTH [ LIEHTPOBE, 3BEHA, KOMUCUN 1 Ap.);

o Cuctemu (3a ynpaBneHWe Ha ..., W3NUTHU Npouesypy, MOAAbPXaHe K
KOHTPOI Ha Ka4ecTBOTO, MHGIOPMALMOHHM. ../ 33 YHUBEPCUTETA, 3BEH3, ..);

e [pynn cybektn (npenopasatenu, cTygaeHTW, .../ ...) u obektn (y4yebHa
LOKYMeHTauus; .../ 3a yHMBepCUTETa, 3BEHA, .../ 3@ NEpuog;

o [lokymeHTn — HopmatueHu, Cnpasku, Pewenns, 3anoseam, Mpotokonu, OT-
yetun, Joknaaw, Mpoyusanus, Jorosopu, MnaHose, JoKyMEHTW 3a (pUHaH-
COBa OCUrypeHoCT, 3mbnHeHe Ha Npenopbku OT NPeaxofHa akpeauTaums
v ap.

o Pesyntaty;

o VIHTepHeT NpeAcTaBAHMS.

YacT OT TunoBeTe [0OKA3aTENCTBEHW OOKYMEHTM (HOPMAaTMBHW [OKyMEHTH,
CUCTEMM, UHTEPHET MpeACcTaBsHWA W Ap.) Ce Cb3daBaT OT ekcnepTu Ha BY wn ce
pasnonarat B UM(POBOTO XpaHWUNMLLE, JOKATO ApYrv LOKYMEHTU (Hanp. cnpasku)
morat ga 6baat akymynupaHu OT cnieumannavpaH codTyep (Hanp. oT noTpebutenn
C HeobxogumuTe MpaBa B cCUCTEMA 3a reHepupaHe Ha crnpasku). B Tabn. 2. e
npeacTaBeH OpoOST Ha AOKa3aTencTBeHUTE JOKYMEHTH, KOUTO MoraT ga bbaat asTo-
MaTU4YHO aTallMpaHi KbM Bb3NW OT AbPBOTO Ha METOAMKA 3@ WHCTUTYLMOHANHa
akpeauTaLms Ype3 akymynaTusHu @yHkumn B CuOK (BX. konoHa 2.). 3a cpaBHeHwe,
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B KOMOHa 3., KbM BCEKM CTaHAAPT, € fajeH BposT 4oKa3aTencTBeHU JOKYMEHTH
npenopbuBaHu o1 HAOA. Oka3Bsa ce, Ye okono 92% ot npenopbyBaHuTe JOKYMEHTH
Buxa mormu aa 6bgat aBTomatyHo reHepupann B CuLIOK, ¢ koeTo Ha npakTuka ce
pellaBa OCHOBEH Npobnem Ha akpeauTaLMOHHNUTE MpoLedypy — TPYAOEMKOCTTa Ha
cbbupaHe ¥ MOArOTOBKA Ha OOKyMeHTM W cnpaBkus. OCBeH ToBa Ce OTKPWBA
Bb3MOXHOCT 3@ peanu3aLus Ha cucTema 3a AMHaMUYHO YNPaBEHNE Ha KaYeCTBOTO
BbB BO, opueHTMpaHa KbM YOOBNETBOPSBAHE Ha KpUTEpWanHUTE METOAMKM Ha
HAOA.

Bpoit poka3aTencTeeHu
CraHpapt [OKYMEHTH
CuI0K HAOA

1 2 3
1. MonuTuka 3a ocurypsiBaHe Ha ka4yecTBOTO 7 15
2. PaspaboTBaHe 1 ofobpsiBaHe Ha nporpamuTe 13 16
3. ObyyeHve, npenofaBaHe M OLEgHsIBaHe, OPUEHTUPAHN KbM CTYAEHTUTE 9 13
4. Mpuwem, pa3snTue, NpU3HaBaHE M AUNIIOMUPAHE Ha CTYAEHTUTE 7 8
5. Mpenopasatencku cbcTaB 14 15
6. Y4ebHu pecypcu 1 nognomaraHe Ha CTyAeHTuTe 11 9
7. YnpaBneHve Ha MHdopmauuaTa 7 7
8. NHchopmauys 3a 0bLiecTBeHocTTa 12 7
9. TeKyLL, MOHUTOPMHT 1 NEPUOAWYEH Nperne Ha nporpamuTe 7 7
10. LIMKNMYHO BBHLUHO OCUTypsiBaHe Ha Ka4ecTBOTO 5 3
0O6uwo 92 100

Tabnuya 2. AkymynupaHu 0oKymeHmu

4. Tpumepwu 3a akymynupaHe Ha AaHHU

npeﬂ,CTaBeHVITe OBa npuMepa [oKa3eaT NPUNOXUMOCTTa Ha npeanoXeHus
MoZen 3a aBTOMaTM3WPaHO akyMynupaHe W arpervpaHe Ha MHEOPMaLMOHHM
pecypcu-gokasatenctea ot Tun 1 (Mpumep 1.) u Twun 3 (Mpumep 2.) or
YHWBEPCUTETCKUTE MHGOPMALIMOHHU CUCTEMM.

Mpumep 1. ABTOMaTU3MPaHO U3BNMYaHE Ha JOKYMEHTM OT XPaHUNHLLE

31 1if (Q.hasDocQuerie=()) {

3z wvar JOs=[]:

33 Jos=findDocCueriss (Q, currentlUser);

34 J0s.forEach (funcrtion() {

35 war FileList=this.getFilelist():

38 FileList.forEach (function(){

37 war Descr=this.extractTextFromFile (chis);
38 war CurContent=this.getFileContent (chis);

33 CResult.addChildNode (new QResItem(this, Descr, CurContent)):

41 i
Queypa 1. lNcesdokod 3a ussnudyaHe Ha AOKyMeHMU Om LUPOBO XPaHUIULLE

®ur. 1. npencrtass NCEBOOKOA 3a M3BMMYAHE Ha AOKYMEHTU OT LMgpoBO
xpanunuwe [1, 6, 9]. B xpaHunuweTo ce TbpcAT 06EKTU, KOMTO OTroBapsAT Ha
TEKYLWS Bb3eN B bPBOTO W 3@ M3BMUYAHETO, HA KOUTO TEKYLMAT noTpebuTen uma
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npaBa. 3a BCekM JOKYMEHT Ce U3BMNYa ONUCaHIUE M ChAbPXaHue 1 cned oaobpeHue
T noTpeBuTen ce A06aBs KbM CNMCHKA A0KA3ATENCTBEHM OKYMEHTM 33 CbOTBETHMS
Bb3€N OT AbPBOTO.

Mpumep 2. ABTOMATU3MPAHO M3BNMYAHE Ha FreHepupaHu CipaBKkm

Ha ®ur. 2. e npeacTaBeH NCEBAOKOA 3@ M3BNMYAHE HA AoKa3aTencTea ot Tun 3.
3a Tekywy noTpebuTen 1 Bb3en B AbPBOTO Ce NPOBEPSBA 3@ reHepupaHu CnpaBku B
XPaHWNULLETO Ha cucTemata 3a cnpasku. [eHepupa ce CnnChK ¢ dhalnoseTe, 3a
BCEKM OT TAX CE W3BMMYA ONMCaHWe M CbAbpXaHWeTo My W ce fobaBs kaTo HOB
€IEMEHT KbM TeKYLUMS Bb3ES, HA KOWTO CbOTBETCTBA JOKYMEHT.

13| & if (Q.hasJasperQueries()){

14 wvar JOs=[]:

15 JQ==findJasperQueries (Q, currentUser);

16| [= JQ=._forEach (function(){

17 E wvar FilelList=this.getFilelist()

18| [= FileList.forEach (function() {

19 wvar Descr=this.extractTextFromFile (this);
20 war CurContent=this.getFileContent (this);

QResult.addChildNode (new QResItem(this, Descr, CurContent));

MR R3 R
W e
T

-
T

QOueypa 2. lcesdokod 3a u3gnuyaHe Ha cnpaska

5. 3aknoueHune

MpoBefeHNTe eKCnepuMeHTH A0Ka3BaT NPUOXMMOCTTa Ha Cb3AaseHnst Moaen
3a AMHAMUYHO akyMynupaHe 1 arperupaHe Ha faHHW, HeobXoaMMM 3a OLieHsIBaHe Ha
ka4yecTBOTO BbB BO, KOHKPETU3MPaH B CYYas Ha MHCTUTYLIMOHAMNHA akpeanuTaums Ha
Ewnrapckv BY. B 6bpaelue nscneasaqusTa Lwe 6baat HaCoYeHM KbM NPOEKTUPaHe U
pa3paboTBaHe Ha UANOCTHA CMCTEMA 3a AMHAMWYHO YNpaBneHne Ha KayecTBOTO,
BasnpaHa Ha akymynaTuBHM (DpPEMMOBM MOAENW 3a W3BMWYAHE U MHTENUreHTHa
obpaboTka Ha AaHHM OT yHUBEpCUTETCKa MHA(OPMALMOHHA MHPaCTPYKTYpa.

Pabotata e nogkpeneHa ot npoekt MY17-®®-023 ,AkymynatueHn peimMoBm
MOZJENM 3a U3BNWYaHE M arperpaqe Ha AaHHM 3a 3HaHWs W NpoLieck B 06y4eHNeTo"
kbM ®oHf HayuHn nscnegsanua® Ha MY Mancuit XuneHgapcku®,
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AUTOMATED ACCUMULATION AND AGGREGATION OF DATA FOR QUALITY
EVALUATION IN HIGHER EDUCATION
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Abstract: The paper explores the possibility for automated accumulation and aggregation of
data for quality evaluation of higher education. A model for automated accumulation and
aggregation of data specified for institutional accreditation by the NEAA criteria system is
proposed. An analysis of the possibilities for automated data accumulation for evaluation of the
criteria from the Criteria system for institutional accreditation of higher schools of NEAA has
been made. Experiments are performed for data accumulation from university information
systems.



X HayuonanHa koHgbepeHyus ,06pasogaHuemo u uscredsaHusima e UHhopMayuoHHomo objecmso” 2017 89

EDUCATION SENTIMENTALE OF GAME PLAYING ASD KIDS
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NBU Sofia
Iduridanov@nbu.bg, nia.giagtz@gmail.com, didi922005@gmail.com, 4@ivu.bg

Abstract: The paper presents a pilot project developed in 2016 by lecturers and students from
the Digital Humanities program at New Bulgarian University. The project focuses on the design
of a practically oriented technological solution for introducing 6-7 years old participants with
Autistic Spectrum Disorders to the emotional alphabet. We present a multisensory educational
game as a didactic solution which helps ASD kids to build a bridge between specific details of
each universal emotion and its symbolic value as a whole. The game is designed to detect
three of the seven universal emotions (based on Paul Ekman'’s theory) and derives from Prof
Violeta Boyanova’s long-term therapy experience with PECS pedagogy. Lozanov’s ‘tender
suggestion’ also plays a crucial role in the introduction of musical background (Vivaldi) for the
game.

Key words: Multisensory Game, Educational Game, SEN / Special Educational Needs, ASD /
Autistic Spectrum Disorder, Visual Immediacy, Emotional Alphabet, Tender Suggestion

1. Educational Concept

The paper will discuss the first steps in mastering an interdisciplinary didactic
approach of participatory learning for children with special educational needs, esp.
ASD kids. We will consider first four points of reference as a theoretical background:

The first point of reference is the generational context, i.e. how the so-called
Millennials or Digital Natives (Palfrey/Gasser 2008; Tapscott 2008; Duridanov et al.
2013; Luckett/Casey 2016) dive in virtual environments which radically transform their
social habits and personal identities. Virtual environments, especially the ones
developed on the ground of the so-called Facebook strategy (i.e. Facebook,
YouTube, Viber, Snapchat, WhatsApp, WeChat) and multiplayer games using the
Minecraft — Lego principles, foster their attitudes, and more specifically their emotional
interaction with the world and how they identify themselves. Their psychological
reflexes are mastered by social playing and creative building in virtual spaces
resembling to the ways previous generations (i.e. the so-called Digital Immigrants -
Prensky 2001, Tapscott 2008, 2009) have built their ‘first home’ or used a fridge, a
car and a TV set. Millennials do not usually have more inside knowledge about the
Digital (Romans 2015), which has often been misinterpreted by the Digital Immigrants
with advanced technological knowledge. Digital Natives may not miss anything of the
outside world when they are virtually immersed. They develop a completely new social
form of ‘first home’ ambience, where physical spaces are merged with virtual
environments, if not nearly replaced, because of their attractiveness. Experiences of
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their virtual habitat are assembled via watching YouTuber movies, building Minecraft
blocks and instant sharing. Therefore they often have difficulties to acquire the social
skills, Digital Immigrants have learned as children merely through real-life interaction.

The second point of reference is to highlight how globally expanding information
and communication technologies over the last 25 years have boosted the
development of virtual environments, esp. professionally used live chats, video
conferencing and mobile banking, which have had a strong impact on the virtual
building of a first home’ for all generations. The professional experience of a Digital
Melting Pot (including Digital Natives and Digital Immigrants), mints socially and
psychologically the category of GENERATION C as opposed to all NON-CONNECTED
GENERATIONS who merely use offline ways to communicate in the outside world. The
Gen C (Solis 2015) or the NETWORKED CLIENT | PARTNER (first introduced as the
CONNECTED COLLECTIVE CONSUMER — Pankraz 2010, Nielsen 2012 or the CONNECTED
cuSTOMER — Solis 2011) has been produced as a mix across social and generational
differences, based on the functional classification principle. It is questionable, if they
are not trying to erase the multi-generational dilemma in a working and educational
context. Or is a functional opportunity a new option on the way to be developed as a
working and educational solution in the DIGITAL AGE OF ACCESS.

The third point of reference is marked-off by three questions: how are the
emotional impairments of ASD children to be situated within the educational context
of normally developed Digital Natives; could a functional education solution for 6-7
years old ASD children be applied also to normally developed ones; to what extent
the advanced technologies which build a preferred space to communicate for ASD
children, because everything is predictable, could be used as a tool to socialize them
within a messy, sometimes emotionally overloaded reality, where ASD children’s
expectations often cannot be matched?

The fourth point of reference is to set a GAME STRATEGY of HOMO LUDENS which
is in compliance with the special needs of ASD children, because through diving into
a game environment, children may perceive a virtual space as a real one and acquire
the necessary social skills to be applied later in real-life solutions. A crucial position
can definitely be assigned to the game, even in traditional didactics, since 18t century
the STURM UND DRANG concept of Schiller's spielerische &sthetische Erziehung and
19t century ENLIGHTENMENT concept of Flaubert’s éducation sentimentale. PLAYING A
GAME means opening the emotional gateways for acquiring serious knowledge,
highlighted by Friedrich Schiller as a “spontaneous awakening of the mind” (“die
Erweckung der Spontaneitat der Vernunft” — Schiller 1795). Schiller's humanism as
an educational accent, literally quoted from his 15. letter (,Der Mensch spielt nur, wo
er in voller Bedeutung des Wortes Mensch ist, und er ist nur da ganz Mensch, wo er
spielt’), should not be overlooked, because psychology and didactics advanced
further. The only question here is about the SELECTION CRITERIA which should be
applied designing a game for ASD preschoolers and first graders.
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2. The pilot game project — context and development
& Autism Spectrum Disorders and Emotional Impairment

It has been nearly a century since the first publication of the clinical account on
autistic cases of children by Kanner (1943). Kanner was the first to define a form of
children’s inability to relate with others in their environment as child autism or “autistic
alone”. Since then, diverse scientific fields such as developmental psychology,
cognitive science, neuropsychology and others have contributed to the understanding
of autism. Importantly, despite the necessity of examining and diagnosing autism
properly, throughout this paper we are going to stress on the educational importance
especially for Bulgarian children with Autism Spectrum Disorders (ASD) during the
early years of development and acquisition of reading skills.

Nowadays, Autism Spectrum Disorders diagnostic criteria include impairment on
areas related to social communication and emotional rigidity (American Psychiatric
Association 2013). Other often reported symptoms are delayed or impaired
recognition of others’ emotions (Harms/Martin/Wallace 2010; Hobson 2005;
Uljarevic/Hamilton 2012) as well as several comorbidity factors (for a full review see
(Mannion/Leader 2013). However, there are also studies claiming that ASD children
are able to explicitly recognize six of seven basic emotions (see Ekman 1989)
including anger, fear, happiness, sadness, disgust and surprise (Wallace et al. 2011),
and yet others that report a diminished recognition of sad and fearful facial
expressions (Ashwin et al. 2007; Wallace et al. 2011).

Are ASD children “emotionally detached” from others? Despite studies that
challenge the view that ASDs are not emotionally detached from others
(BaHomer/Rutherford 2008; Vivanti et al. 2011), the general consensus of studies is
that a significant proportion of ASDs exhibit atypical emotional processing (for a
review see (Nuske/Vivanti/Dissanayake 2013). Recognition of emotions is a core
factor for social interaction and emotional calibration (Nuske/Vivanti/Dissanayake
2016). Importantly, research on the Theory of Mind (ToM) in autistic children between
4 and 14 years old, reports a significant enhancement in understanding others’
emotions  which is primarily dependent on language improvement
(Steel/Joseph/Tager-Flusberg 2003). As reported by (Bauminger/Kasari 2000;
Losh/Capps 2006), the enhancement of emotional awareness during the early stages
of the child's development can have a significant impact on the ability to form
friendships and understand social interactions.

¥ Game Design Concept

The following ASD gaming concepts have influenced the designing of our pilot
project to build the game “Disclose the emotion” by our interdisciplinary NBU team
(Prof. Violeta Boyanova, with more than 100 ASD kids therapy experience; Dr. Ludmil
Duridanov, exploring virtual reality since 2005 and mediator of game ideas; Diana
Tsenova, with ten years of experience in animation design; Asenia Giagtzidou, with
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four years of experience in psychology and cognitive science; and Ivaylo Ivanov, with
20 years in web design and programming experience):

1.

The designing concept of a virtual tutor for ASD kids from the University of
Oregon (Herring 2010, 2015) modernized the PECS (Picture Exchange
Communication System) therapy using pictures on cards to socialize ASD
individuals, and developed it further to a CAPE (Computer Assisted Picture
Exchange) therapy in 1985 by Lori Frost and Andy Bondy (Overcash/Horton
2010). The only issue here is the emotional recognition of a human voice
having been taught by the synthesized voice of a virtual tutor. Therefore we
decided to use for the first the influence of a non-standardized female voice
(of a 22 years old student), recorded and used for the purposes of our game.
Several studies (Kuhn 2014; Lin 2016) show that a human voice is faster
perceived and may warm up the first rapport of ASD children (also with other
special educational needs) with a “stranger”. The voice may be effectively
used as a tool to connect when the intonation also recalls a favourite
character to ASD children (Chasen 2011; O'Leary 2013). Our idea is to test
the human voice’ impact during the auditory processing — as integral part of
our game — when already repetitively “memorized” in their mind beforehand.

The use of animated vehicles in the Transporters, developed as a game for
ASD children in 2007 at the Cambridge Autism Research Centre (Golan et
al. 2009) gave us the incentive for the idea to introduce a human facial
expressions on a painted train animation. So, an ASD kid has to choose take
a facial expression and match one of three emotions (happy, sad, angry) that
depicts, whilst dragging the face from the train to its corresponding match in
a gallery madden by clouds.

In a recent study, Conallen and Reed (2016) analyzed how autistic children
label drawings of everyday situations with a child painted in the drawings
which implied emotions of anger, fear and happiness. Tagging these
situations was accomplished via matching respective situations with card
drawings of a boy's face which depicted happiness, sadness or fear.
Critically, the authors report that training of the ASD children to tackle
emotions and their respective context was not only successful but it was
transferred, thus generalized, to novel situations using the cards that
depicted them. The implications of the study (Conallen/Reed 2016)
sustained our idea that ASD children can acquire at least a basic
understanding of emotional states.

Following Lozanov's suggestopedic approach (Lozanov 2005; Gill/Lozanov
2010) that influencing an individual to acquire creatively knowledge can be
facilitated by ‘tender suggestions’, esp. classical music as a background
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(Mozart, Vivaldi etc.), we integrated a musical background (Vivaldi's Four
Seasons) in our animated game.

Pilot Game Project “Disclose the emotion” <agame.ivu.bg>

The interactive game uses a plain design, not to cause unnecessary sensory
overloading to our target group of ASD preschoolers and first graders. Therefore,
we decided to design a game architecture as simple as possible, structured on
three levels (as suggested by Prof Boyanova). Each level fosters different social
skills to interact with three of the seven universal emotions (Ekman, 2003).

1.

First level (nonverbal identification - visual immediacy /face/). The
ASD kid has to identify a happy, sad and angry female face (of a 22
years old DH student of our seminar), dragging the face from an
animated train to its match in the gallery situated above. It wins a
balloon by matching the right face or loses one if a failure occurs.
Winning three points (visualized with balloons) takes the kid to the
second level.

49
@ 1"

Second level (nonverbal and verbal identification - visual /face/
and auditory immediacy /voice/). At this level the ASD kid wins points
(i-e. balloons) dragging a face (from an animated train) to its match in
the gallery situated above. Each match with the right face wins a point
(balloon), the emotion is verbalized with a previously recorded, female
voice. Winning three points (balloons) takes the kid to the next level.

Third level (nonverbal and verbal identification - bundled
visual/auditory immediacy /face, voice/ and visual abstraction
Iwritten word/). At this level the face from the animated train should be
matched with the emotion (corresponding to a written word). The visual
immediacy of a universal emotional expression is linked with the
auditory immediacy of the voice and initiates a connection with the
visual abstract code of a written word. When matching the right emotion,
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the player wins a point (visualized by a balloon) and hears a previously
recorded female voice speaking out the written word. The auditory and
visual channels are bundled to cover the necessary requirements of
abstraction in literacy taught in-class for normally developed first
graders.

ANOCAHA

3. Conclusion

The key objective of our pilot project was not only to test the bundling of visual
and auditory impact on ASD kids as a good practice suggested by other Autism
scholars in a game environment. The vision was to build a “cognitive bridge” between
emotional and rational skills for educational preschool purposes integrating ASD
children. Starting to acquire the emotional alphabet of universal facial expressions in
a simple multisensory animated ambience may take ASD preschoolers to build step
by step associative connections between visual immediacy (i.e. facial universal
expressions of basic emotions), using the human voice as a mediator to arrive at the
abstract (visual) level of writing and spelling words, which corresponds to the usual
preschool literacy.

If the pilot project was merely initiated by ideas of Prof Boyanova and Dr. Ludmil
Duridanov, derived from the long-term therapeutic experience of Prof Boyanova and
guided by Dr. Ludmil Duridanov as a virtual reality researcher, its further development
- in the second phase — is planned by the young psychologist, Asenia Giagtzidou,
who intends to use facial and vocal standardization and has the élan vital to complete
the game with its functionality, assisted further by our animation designer, Diana
Tsenova, and programmer, lvaylo Ivanov.
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NWYHUTE OUTUTANTHA APXUBU HA KYNITYPHOTO
HACNEACTBO U ABTEHTUYHOCTTA
B ,,TbMHATA CTPAHA” HA OUTrUTANU3ALUATA

Kpucmuna BbpbaHoea-feHueea’, [JeHuya MnadeHoga?

13am.- OekaH Ha ®BKH, YHUBMT, k.dencheva@unibit.bg
2 0okmopaHm, YHUBUT, d.mladenova@unibit.bg

Pestome: B nocnedHume eoduHu 3a4yecmsgam cydaume Ha OChopeaHe asmeHmuyHocmma
Ha Queumanu3aupaHu UYHU KOeKYUU Kamo Yacm om KynmypHOmMO HU Hacnedcmeo, Koemo
nocmasst 8bNPOCUME 3a CbXpaHs8aHe Ha MsXHama OpU_UHaITHOCM U HENPUKOCHOBEHOCM 8
KOHmMeKcma Ha 3aWjumama Ha npasama Ha JuYHoCmma U He Ha NociedHo MSCmo —
aBMmopCKomo npaso.

Mapanen+Ho u3Hukeam u enpocume 3a dueumanHume npasa, dueumanHama udeHmuyHocm
U MSIXHOMO KOHKPEMHO NPUoXeHUe 8 ChepeMeHHama UHopMaLUOHHa cpeda. 1o Kakbe
Ha4uUH ca 3awumumu Ouaumanuaupaxu JUYHU KONeKyUU, CbemagsLyu 3HayumesneH 0si om
HemamepuanHomo KynimypHo Hacriedcmeo Ha bbreapusi? BoaMoXHU /iU ca makuga 3auumu
8 ycrnosusma Ha enobanHama KomyHukauusi? Cwuwecmeyea nu npespada nped
Kubepamakume U KubepnpecmbnnieHusma, CbCmagaWu ,mbMHama cmpaHa” Ha
duaumanHama Hu enoxa?

Omeosopume Ha me3u 8bnpocu Mozam O0a 6b0am HacoyeHU KbM Cb3dasaHe Ha nodxodu 3a
peluasaHe, OpUeHMUPaHU KbM KOHKPEeMHU NpUOXeHUs, 8 3agucumocm om guda Ha
OuaumanusupaHume obekmu 8 KofeKyuume U msxHomo eKcnoHupaHe 8 oHfaliH cpeda.

Kntoyosu dymu: OueumaneH apxus, KynmypHO Hacnedcmeo, aemeHmuyHocm,
OueumarnHu npaea, dueumanHa udeHmuyHocm

BtBepenue : Qurutanusaums, rnodanvsaums u MAEHTUYHOCT

MocneaHute 20 roayHM NpeMUHABAT NOA 3HaKa Ha HEMpEeKbCHATUSAT NaNTMOTUB
LMrMTanusaums” M roTOBHOCTTA 3a Hesl — KakTo MO OTHOLUEHWE Ha HEMHOTO
peanusvpaHe, Taka W 3a CNeACTBMATA OT HEWHOTO MOBCEMECTHO MpOHWKBaHe. B
HaCTOALLMS [OKMag ThPCUM OTFOBOPUTE MIM MOHE HacoKMTe, KOUTO fa chefBame, 3a
[a 3berHem egHa OT OCHOBHUTE 3annaxy — 3arybata Ha MOeHTUYHOCT. 3a Charnexue,
€XEeHEBMETO HW 1300MNCTBa OT NpUMEPM 3a 3arybeHa ULEeHTUYHOCT — OT kpaxba Ha
NWYHM OaHHW WM MOAMSHA Ha couManHa C AWruTanHa NUYHOCT, A0 MoAMsiHa Ha
WOEHTMYHOCTW BbB BCsKa Cpepa Ha 0BLLECTBEHO-MKOHOMUYECKUS *MBOT. B enoxata
Ha rnobanusauusiTa, KOSTO Ce YCKopsiBa BbB BPEMETO C AWrUTanusauusTa, €
HeoBX0AMMO NPEOCMUCHISIHE Ha MOAXOAMTE 3a Mb/iHATa NOAMSHA Ha TPaAMULMOHHUTE
MeTOaM M CPefCTBa 3a PasnpoCTpaHsiBaHe Ha MHAOPMALMs C HOBM B YCNOBUSTA Ha
OHMaiiH KOMyHUKaLusTa. [pOrHO3MpaHOTO AMIUTANHOTO HEPABEHCTBO, MPOTUBHO Ha
OYaKBaHWATa, 3annallBa Aa ce NPeBbpHe B 6e3aHa 3a AuruTanHuTe ,LIaMnMoHK” nNpeq
NINLETO Ha HeusMmepumute LWeTn B AUrMTanHua CBAT, pe3yntat OT LeneHacoveHu
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knoepnpecTbnneHus, 0T KOMTO C 0coDeHa MAcoBOCT Ce OTNMYaBaT KOMMITbPHUTE
BMPYCM U XaKepCKUTE aTaku C Haii-pasHoobpaseH Mmpuuen — OT MpOnoBsABaLLUTe
WCTIAIMCKW ~ (DyHAAMEHTanM3bM, 00  MONMWTUYECKM  OMKTaT,  MKOHOMWUYECKM
,poboBraaenyn” u Apyri HENoO3HaTH B UCTOPKSITA Ha YOBEYECTBOTO SIBMEHMS.

Ha npbB nornea, GoKycbT Ha JokNaaa Moxe 61 3rnexaa BCTpaHu OT rofieMuTe
npobremMm Ha CbBPEMMETO, HO MpedBWA OCHOBHATa 3annmaxa — 3aryba Ha
MOEHTUYHOCT, KaKTO M OMacHoCTTa OT (PyHOAMEHTaNHW HEraTMBHW Mocneanum 3a
CbBPEMEHHaTa LMBUNN3aLMS, BbNPOCUTE, KOUTO AUCKYTUPaMe, Ca NPOLbIKeHWe Ha
JuCKycuuTe B cdhepaTa Ha HOBOTO BuTHe B gurMTanHa cpeaa.

[OvrutanHata pesontoums U TpaHchopMaumn B CBETOBHaTa MKOHOMUKA

Cnopepn n3HeceHuTe AaHHM oT MexayHapoaHaTa opraHusauust Ha Tpyaa 3a
nocnegHute 20 roguHW, KoOrato YOBEYECTBOTO XMBEE B YyCnoBusTa Ha
BCENpOHWKBaLLaTa AuruTanHa pesontouus, 6espabotuuyata pacte B rnobaneH
mawab. Hait-3acerHata e mnagaTa yact OT 4oBe4ecTBOTO, ocobeHo B CesepHa
Adbprika, kbaeTo GespaboTuuata e ¢ npogbmkuTenHocT noseye ot 30% roguiuHo,
HapacTBalkn exerogHo ¢ noseve ot 5% ot 2010 roguHa. MapagokcanHo e, ye
BespaboTuaTa u cpeq mnagute xopa B pa3BUTUTE WKOHOMMKW M B EBponeickus
Cbto3 HapacTea - oT 13% npe3 2008 r., no noseye o1 17% npe3 2014 r. [11]

EaunH ot ocHoBHUTE thakTopm 3a pacTawaTa 6e3paboTuua e ayTcopeuHra, KouTo
TPaAULUMOHHO 3annalBa MecTHata paboTHa cuna, HO € MpeanouyMTaH ot
kopriopauumTe 3a eeKTUBHA MPeOLEHKa Ha pa3snpefeneHne Ha NpPOM3BOLCTBA U
4acTm OT TsX B YyxbuHa. OCcBEH ayTCOpCHHIa, CbLUECTBYBAT W ,AUTUTANHO pogeHu”
3annaxu, Mexgy KoUTo Ha MbpBO MSICTO Ca WHTENUFEHTHUTE CUCTEMW M YCRyrv U1
obnaynuTe TexHonorMn. PeanHute ,enuMmuHaTopu” Ha npodecum n katanuaatop Ha
BespaboTuuaTa no Lsn CBAT ca CLUO M eBTUHATA BUCOKOKBanMMLmpaHa paboTHa
CUna HaBCsSKbAE MO CBETa, KOETO Ce YMEecHsiBa OT W3NON3BaHETO Ha obraynuTe
TEXHOMOTMM 33 Pa3BUTHE, KAKTO U MHTENUIEHTHI CUCTEMM.

Hapen ¢ npecTpyKTypupaHeTo Ha CBETOBHMS Nasap Ha TpyAa W OTnajaHe Ha
Lenu oTpacniu OT Hero, NpoThYa M NPOTUBOMONOXHMS MPoLeC — MNPOAbIKaBaLLO
CbCpefoToyaBaHe Ha GOraTcTBOTO B PbLETE HA MANUMHCTBO M 3agbiboyaBaHe Ha
COLMarHoTO pasfesfieHMe C HepaBHOCTOMHOTO pasnpefeneHne Ha 0oraTcTBoTO.
[lemokpaTuanpaHeTo Ha MHaHCOBWTE YCryru, KoeTo 6u TpsibBano fa goeene Ao
nogobpsiBaHe Ha HMHAHCOBOTO MOMOXEHWEe Ha rpaxdaHuTe, 3adbnboyasa
HepaBHOMOCTABEHOCTTa B pasnpeaeneHneto Ha GoratctBoto B CALL, koeto ce
yckopsiea o1 2000 roauHa Hacam. BposiT Ha cemelicTBaTa, KOMTO NpUTEXaBaT OKONo
7% ot cBeToBHOTO BoratcTBo Hapactea 0T 0,01% ot Hacenenueto Ha CALL npe3
2000 roguHa o 11% 3a nocnegHuTe 15 roguHu 1 Tasn TEHAEHLMA ce 3ana3ssa npes
nocnegHute 2 rogutn. [8, 10]

EAnH oT mbpBUTE M3CNeaoBaTenit Ha AuruTanHaTa KOHBepCHs Ha CbBPEMEHHNS
cBsaT - [loH TanckoT, C HEeroBuTe M3CMeABaHUS BbpXY AWIMTANHWTE Masapu u
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OUrUTanHus MapkeTwHr, focTura 4o yHAaMeHTanHus Bbnpoc: "Toan no-mambk
CBAT, KOWTO HALLWUTE fela Hacneassar, we 6bae nu no-gobsp?”. Tol Mapkupa HAKoM
0T OCHOBHWTe Npobnemu npeg aurutanusauusta: [21]

e Bce no-ronsima koHLeHTpaums Ha 6oraTcTBOTO B HOBaTa MKOHOMMKA;

o PasnapaHe Ha OCHOBHaTa coLnarnHa cTpykTypa, 00yCrnoBeHo OT 0TnagaHe Ha
HEMPUKOCHOBEHOCTTA Ha MWYHWS XKMBOT M JIUMCA Ha rapaHuuWW 3a cnasBaHe Ha
OCHOBHMWTE NpaBa Ha YOBEKa;

o HeapexsaTHa 3akoHoBa 6asa Ha HOBUTE YCNOBUS 3a XKWBOT Ha O6LLECTBOTO
1 pa3BMTMETO HA MKOHOMWKATA;

e OtCcbCTBME Ha HOBa perynaTtopHa pamka 3a HOBaTa MKOHOMWKA M HOBWTE
00LLECTBEHN OTHOLLEHWSI, OCHOBAHW Ha AuruTanHa cpeaa 3a XuBeor.

llnyHoTOo  AUrMTaNHO  MPOCTPaHCTBO, MNpaBaTa Ha YoBeka W
HENPUKOCHOBEHOCTTAa Ha NINYHMSA KUBOT

Hapen ¢ ONTUMWUCTUYHUTE OYaKBAHWS 3@ HOBWUTE XOPU3OHTW 33 WKOHOMUYECKO
pasBuTUE 1 COLManHM MHoBaLmm, 6asnpaHun Ha OHNaiiH cpeaa, BCe No-0TYETINBO Ce
OTKposiBa ,TbMHATa CTpaHa’ Ha [OWrWTanusaumuaTa, NpoeKTMpaHa  BbpXy
HenpWUKOCHOBEHOCTTA Ha JTNYHNS XKUBOT 1 cBoOOfaTa Ha U3pa3sBaHe. 3a CbhxaneHme
HAIMa cb3fafeHa edrkacHa CTpaTerus 3a MOHUTOPUHT Ha MHCHOPMALIMOHHNS MOTOK,
reHepupaH oT HeonpegeneH Opol aBTOpM Ha CbAbpXaHWe UM pasnpocTpaHsiBaH
BEe3KOHTPONHO, HEMOAUMHSBALL Ce Ha YCTAHOBEHUTE OT BEKOBE LMBUMIN3ALMOHHM
NPMHLMNKW Ha npaBoBaTa [bpXasa, OCUrypsBally AeMOKpaTWYHO pasBuTME W
cnasBaHe Ha npasaTa Ha YoBeKka — NMOKanHoO 1 rnobanHo. Ho Ha MbpBO MSCTO CTOM
BbMPOCLT 3a 3anasBaHe Ha Hal-3HaKoBaTa CHLUHOCT HA YOBEKA — HEroBoToO
TBOPYECKO Cb3MAaHNeE.

Kakeo Moxe fa ce NpoTMBONOCTaBM Ha YHULLOXABAHETO Ha JINYHOTO AUTUTASHO
NpoCTPaHCTBO, (hOPMUPAHO OT OHMaNH KOMYHUKALWATa, COLMAmNHUTE MPexu B
VHTEPHET, BKIKOUMTENHO 6MOrbpcTBOTO, ONPEAENSIHO KAaTo ,JIMYEH XypHANN3bM?

W3mamHo ce okasea BbTPELHOTO ybexaeHne, Ye BCEekN Mma npaso fa pelasa
kakBa NMuyHa MHGOpMaUMs Moxe da nybnukysa B MHTEPHET — MHOrOBPOMHUTE
Cnyyau Ha HapyllaBaHe Ha NWYHaTa HEenpUKOCHOBEHOCT CaMo Npe3 M3MuHanata
2016 roguHa pokassaT obpaTHOTO. BnarompusaTHM ycrnoBust 3a HapyluaBaHe Ha
OWrUTanHOTO MPOCTPAHCTBO Cb3daBaT M HSKOW OT MHCTPYMEHTUTE 3a HEroBOTO
koHCTpyupaHe: Facebook, Twitter, Instagram, My Space, KkaKkTo u nouT BCEKM HaLl
KWK C M3NON3BAHETO Ha OHMaWH ycryru. MpaBoTo 3a nybnukyBaHe B Mpexarta Ha
BCsiKaKBa MHopMaLs JoBeae A0 ApacTUYHO HapyLuaBaHe Ha npaBaTa Ha YoBeka u
MepkuTe, kouto EBpona npeanpue, 6sxa no-ckopo ¢ 0TGPaHWUTENEH, OTKOMKOTO C
npeBaHTUBEH XapakTep. ,MpaBoTo fa Obaew 3abpaseH” obxsalla nybnukysaHa
nnyHa nHopmaums B Google ypes M3TpUBaHE Ha BPB3KUTE C Hesl. 3a ChxaneHue,
OlWe € Aarney ocurypsiBaHeTo Ha LEenocTTa Ha IMYHWTE JaHHM M CbOTBETHO Ha
AvruTanHaTa nMYHOCT CbC coupanHaTta nMyHocT. [12, 13]
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lMpeanssukaTencTBara npej CbXpaHsBaHETO HA OCHOBHUTE YOBELLKW npaBsa C
pacTALWOTO MPOHUKBAHE Ha HOBUTE TEXHOMNOTMM W OHMaiH BasupaHu yHKLmMK,
npepacTsaTt A0 pearHu 3annaxu oT knbepnpecTbnneHns v rnobaneH MOHUTOPUHI —
JOCTUTHanm [0 nepcoHuduumpaHo HabniogeHue W BOZel, A0 HapylaBaHe Ha
NpaBOTO Ha NIMYEH XKMBOT, KaKTO 11 Ha OCHOBHMTE CBOBOAM Ha YoBeka.

Crparterusita Ha EBponeiickns Cbio3 3a KnbepcurypHocCT e hokycupaHa Bbpxy
Bb3OENCTBNETO Ha OWIMTANHWTE TEXHOMOTUN U WMHTEPHET BbPXY MKOHOMWKATa U
CbXpaHsABaHETO Ha OOLIECTBEHWS peS U CUTYPHOCT, YMETO OLensiBaHe 3aBuUCK OT
6e3npobnemHoTo (hyHKLIMOHMPaHE Ha HOBOKOHCTpyWpaHaTta cpeaa.

Paspabotenuat Kogekc Ha EC 3a npaBaTa B OHMaiH cpega ce OCHOBaBa Ha
XapTata Ha OCHOBHWTe npaBa Ha EBponeiickus Cbio3, EBponeiickata KOHBEHLWS 3a
3alyMTa Ha NpaBaTta Ha YOBEeKa 1 OCHOBHWUTE CBOOOAW, KAKTO M OT 06LLMTE MPUHLMMKN
Ha npaBoto Ha EC, kato ce npuwema, 4e BCUYKM Te3u [OKYMEHTU CbBKYMHO
rapaHTMpaT OCHOBHWTe NnpaBa 1 cBo60AM Ha dmandeckute nuua. [11]

Ha aHanornyHu nosvumn 3actasat u OpraHusauusta Ha obeguHeHNTe Hauum,
CobBeta Ha EBpona: ocHOBHUMTE NpaBa TpsibBa Aa Ca 3allMTeHN B aUrTanHaTa cpefa
MO CbLLMS HAYMH W B CbLLaTa CTENEH, KakTo B peanHu ycnoaus. [14]

/3BoauTe Ha NOBEYETO M3CnefoBaTeNM Ha NpouecuTe B AurUTanHaTta cpeaa,
KOWTO 3acsiraT Cna3BaHETO Ha npaBaTa 1 cBoboauTe Ha YOBEKa, ca, Ye yeunusaTa aa
Ce Hanmoxar npaBuna M TEXHWKW 3@ HabMiogeHWe U KOHTPOM Ha OHMalH
KOMYHUKaLmsiTa 3acera He JaBaT peanHn peaynTatu. [puynHuTE ca U30CTaBaHETO
Ha M3NOM3BaHUTe NOAXOAM M OCUTYPEHOCT HA HEMPUKOCHOBEHOCTTA Ha NIMYHUS XXMBOT
OT Pa3BUTUETO Ha TEXHOMOTUMTE.

EguHHa cTpaterus 3a npaBaTta Ha YoBeKa M HEMPUKOCHOBEHOCT Ha JINYHUA
KUBOT

XapMOHM3MPaHETO Ha MEXLYHAPOAHOTO 3aKOHOAATENCTBO C HALMOHamHUTE
3aKOHW OTHOCHO HEMPUKOCHOBEHOCTTA Ha NIMYHUS KUBOT Ce UHULMMpa oT CbBeTa Ha
OOH no npasarta Ha YoBeka B XeHeBa npeau 4 rogunHu. B npogbikeHne Ha egHa
roAMHa Ce OCbLLECTBSABAT MHTEH3WUBHU KOMYHUKALIMM W KOHCYNTALMW C EKCIepTM No
YOBELLKM NpaBa W HENPUKOCHOBEHOCT Ha MUYHUS KUBOT, KOMMIOTBPHM U COPTYEPHM
cneynanucTi, opMMpaH € W KOHCOPLMYM OT HEMpaBWUTENCTBEHU OpraHu3aLuuu,
MPOBELEHN Ca W COLMONOTMYECKN NpOoyYBaHus,, C Lien u3paboTBaHETO Ha eaMHHA
CTpaTerusi 3a npaeata Ha YoBeka 1 HabnogenueTo. Cb3gagenute ,13 Heobxoanmm
¥ MPOMOPLMOHANHM MPUHLUMIK” Ca OPUEHTUP 3a MPUITaraHeTo Ha NpaBaTa Ha YoBeka
OTHOCHO AMrMTanHoTo HabntoaeHue. [7, 13]

Heobxogumo e fa ce otbenexar npoMeHn B AeUHNALMMTE Ha M3NOMN3BaHUTE
NoHATHA:[8]

"HabntogeHnMeTo Ha KOMyHWKauuWTe” B CbBpEMeHHaTa cpeda obxsalla
MOHUTOPUHIa, NPWUXBALLAHETO, CbOMPAHETO, aHaNM3MPaHeTo, U3MON3BaHETO,
3ana3BaHeTo W 3afbpkaHeTo, HamecaTa WKW JOCTbMNA A0 MHGOpMaLms, KOSTO
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BKMIOYBA, OTPa3siBa, Bb3HWKBA OT KOMYHMKALWMTE HA YOBEK B MMHANOTO MM B
ObaeLleTo.

"KomyHukauuuTe” BKNIOYBAT [OEMHOCTW, B3aUMOLENCTBMS UM TpaH3aKuuu,
npeaaBaHn Ype3 enekTPOHHWM HOCUTENM, KaTo CbbpXKaHWe Ha CbobLieHWsTa,
CaMOIMNYHOCT Ha CTPaHWUTE MO KOMYHMKaLmUTe, MH(opMaLns 3a MpocneasBaHe Ha
MeCTOMONOXEHNETO, BKMUMTENHO IP agpecy, BpemMe U MPOOBITKMATENHOCT Ha
KOMYHUKaLmM1Te M MOEHTUUKATOPU Ha U3MOMN3BaHOTO KOMYHUKALMOHHO 060pyaBaHe
B KOMyHWKaLMmTE.

OcHoBeH ocHoBomonaraly, NpuHLMN €, Ye HabnioaeHNeTo BbB BCAKA Lbpkasa
TpsibBa Aa e HaCOUYEHO KbM MOCTUraHe Ha 3aKOHHW Lienu, C 13non3saHe Ha npo3payHu
HaunHM W cpeacTsa. Hanpumep, EBponeickarta komucns npegnpuema cneuyanHu
MepKu N0 HabnILEHNE Ha KOMYHUKALMOHHUTE NNaTchopMu B MHTEPHET, Cb3aBally
KOMYHUKaLmm B 0BLLHOCTY M HE Ha NOCreHO MSCTO — 06paboTBaLLM M ChbXpaHsABaLLM
orpomeH obem ot nuynu panHn: WhatsApp, Facebook Messenger, Skype, Gmail,
iMessage w Viber. o-HaTaTbLIHOTO pa3BuTME Ha NOAXOAA 3a ONa3BaHe Ha NpaBoTo
Ha HEMPUKOCHOBEHOCT € TO a 06XBaHE KaKTO CbAbPXAHMETO, Taka 1 MeTafaHHNTe
Ha CcbobLeHusiTa (BpemMe Ha Cb3daBaHE M [OCTbM W MECTOMONOXEHWE Ha
notpebutenute).[9]

MbpBUTE CTBMKM B TOBA HanpaBneHWe Ca CBbP3aHM C Bb3MOXHOCTTA 3a
WrHOPMPAHETO Ha Te3W MeTafaHHM upe3 3anuyaBaHe WM MoauduunpaHe.
AHanornyHo e W HanaraHeTo Ha 3abpaHaTa 3a CkaHMpaHe CbAbPXaHMEeTO Ha
€NEKTPOHHMTE CLODOLLEHUS  C LN HacOYeHO pasnpallaHe Ha peknamu KbM
CkaHupanuTe notpebutenu (npaktuka Ha Gmail 1 Hotmail). 3abpaHata Ha cnama ot
EC BkntouBa M360p Ha BapuaHTL 3a 0Tka3 OT CTpaHa Ha noTpebuTens.

Hag3opbT Bbpxy npunaraHeTo Ha MPWHUMIWTE Ce  OCBLLECTBABA OT
HaLMOHarHUTe opraHu Ha Bcsika cTpaHa — 3a Bbnrapus Tosa e Komwucusita 3a
3alimuTa Ha nuyHuTe gannum (K3N0). [14]

TpvHageceTTe npuHuMna ce  gedwmHupat  kato  ,Heobxogumoct u
MPONOPLMOHANHOCT” 1 BKNKOYBAT CNeaHUTE HanpaBneHus: [7]
1. 3aKoHHOCT

BcsKo orpaHuyeHme Ha NpaBoTo Ha HENPUKOCHOBEHOCT Ha NMUYHIA XUBOT TpsibBa
na GbAe NpeanmcaHo OT 3aKoHa.

2. 3aKoHHa uen

3akoHuTe f[a No3BONsBAT HabNIOAEHWE Ha KOMYyHWUKALWMMTE OT OnpeferneHu
LbPXaBHU OpraHu, Aa NOCTUrHAT NETUTUMHA LN, KOSITO CbOTBETCTBA Ha [0Ka3aHo
BaXEH NMpaBeH WHTEPEC, KOWTO € HEeoOXOAUM B efHO [EeMOKpPaTU4YHO 06LecTBo.
Bcska msipka TpsibBa fia ce npunara no HauvH, KOWTO a He AUCKPUMUHUPA MO paca,
UBST, MOM, e3UK, Penurusi, MONMUTUYECKO WM JPYro MHeHWe, HauuoHanmeH wnu
coLaneH npousxog, UMyLLecTBO, paxaaHe Unu apyr cTaTyT.
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3. Heobxogumoct
3akoHuTe, no3gonsBawM HabriogeHue Ha KOMyHUKaUMWTe OT CTpaHa Ha
AabpxasaTta, TpsbBa Aa orpaHu4aBaT HabMmogeHWeTo 4O TOBa, KOETO € A0Ka3aHo
HeobX0anMMO 3a NOCTUraHe Ha 3aKoHHa Lien.
4. ApeksaTHoCT

Bceku cnyyain Ha Hag30p Ha KOMyHWKaLMUTE, pa3peLleH OT 3akoHa, Tpsbea fa

Obae noaxoasly 3a U3MbIHEHWe Ha OnpeaeneHaTa KOHKPETHa NeruTumMHa Len.
5. TponopunoHanHocT

HabrioaeHneTo Ha koMyHUKaLmMTe TpsibBa [a ce pasrnexaa KaTo akT, KOMTO npeyn
Ha NPaBOTO Ha HEMPUKOCHOBEHOCT Ha NMWYHMA XXMBOT W €BODBOAA Ha M3passiBaHe Ha
MHEHWE U M3pa3sBaHe, 3anmnallBaiki OCHOBUTE Ha edHO AEMOKpPaTU4HO OBLUECTRO.
PelwenusiTa 3a HabniofeHMe Ha KOMyHUKaLmuTe TpsiOBa [Ja ce B3emarT Ype3 NpeTernsHe
Ha uckaHOTO obe3lLEeTeHMe 3a BpeauTe, KOWTO Buxa Ce HaHecn BbpXy npaBaTa Ha
(DM3NYECKOTO NMLEe M Ha [OPYrM KOHKYPEHTHW WHTEpecW, u TpsabBa Oa BkoYBaT
pasrnexpaHe Ha YyBCTBUTENHOCTTa Ha MH(hOPMALMSITA U TEXECTTA Ha HapYLLEHNETO Ha
[MpaBOTO HA HENPUKOCHOBEHOCT Ha JINYHUS XMBOT.

6. KomneteHTHa cbaeOHa BnacT

OnpepenexnsTa, CBbp3aHu ¢ HabMOAEHUETO Ha KOMYHUMKaLuUnTe, Tpsibea aa ce
HanpaBsT OT KOMNEeTeHTEH CbAaebeH opraH, KoMTo e Be3npuCcTPacTeH U He3aBUCUM.
7. Cnpaseanus npouec
3agbmKUTENHUAT Npouec M3WCKBa AbpxaBuTe Aa 3ayntaT W rapaHTtupar
YOBELLKUTEe NpaBa Ha XxopaTa, kaTo rapaHTupart, Ye 3aKOHHUTE MpoLeaypu, KOUTo
perynupaT Bcsika Hameca B npaBaTa Ha YoBeka, Ca NPaBUTHO MOCOYEHN B 3aKOH,
8. YBepomsiBaHe Ha noTpeduTens
Jvuyata Tpsibea ga 6baaT yBeAOMSBaHW 3a peLLeHune, C KOeTO Ce paspeluaBa
HabniogeHre Ha KOMyHWKauuwTe, Ja WM Ce NpefocTaBs LOCTAaTbYHO Bpeme W
WHopMaLms, 3a Aa MoraT Aa obxansaT peLleHneTo, KakTo U OCUrypeH JoCTbN A0
MaTepuanuTe, NpeACcTaBEeHM B NOAKPeNa Ha 3asBNIEHNETO 3a pa3peLLeHme.
9. Mpo3payHocT

[Obpxasute TpsibBa Aa Ca Npo3payHM OTHOCHO M3MON3BaHETO WM obxBaTa Ha
TEXHUKUTE W MpaBOMOWWsTa 3a HabnogeHne Ha koMyHukauuuTe. Te cnepga fa
nybnukysat kato MuHMMyM o6oblieHa wHpopmaumus 3a Opos opoOpeHu u
OTXBbprieHU 3asBrieHusi, pasbuBka Ha MCKaHWsiTa OT CTpaHa Ha A0CTaBuMka Ha
YCNyrv v BUA W LieN Ha pascnessaHeTo.

10. My6nuyeH Hap3op

[bpxaBuTe-uneHku cnefsa f[a Cb3fafaT MexaHU3MM 3a He3aBUCUM Haa3op,
KOWTO [a rapaHTupaT npo3payHOCT W OTYETHOCT HA HAA30pa Ha KOMYHUKALMUTE.
MexaHuamuTe 3a Hapsop cnedsa Aa WMaT MpaBOMOWMS 3a AOCTbN A0 BCska
NoTEHUMANHo nopxogsiia WHAGOpMaLns OTHOCHO [edCTBMSTa Ha Abpkasata,
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BKIIOYATENHO, KOraTo € YMECTHO, [OCTbM A0 TaWHa WnM  KnacuduumpaHa
UH(opMaLKs;

11. WHTerpnteT Ha KOMyHMKaLMUUTE U CUCTEMUTE

3a pa ce rapaHTMpa LenocTTa, CUIYpHOCTTa UM HEMPUKOCHOBEHOCTTA Ha

KOMYHVKALMOHHUTE CUCTEMW C LEN HedonyckaHe Ha KOMNpOMeTUpaHe Ha
AbpxaBHaTa curypHocT. [bpxasute He TpsabBa Aa NpuHyxgaBaT JOCTaBYMLNTE HA
YCIyr U XapayepHuTe un copTyepHUTE onepaTopu 4a U3rpaxaat cnocobHOCTH
3a HabniogeHue WnM MOHMTOPWHT B TEXHUTE CUCTEMW Mnu da cbbupat unu
CbXpaHsBaT OnpeAerneHa MHopMaLms camo 3a LenuTe Ha SbpkaBHWS Haa3op.

12. FapaHuum 3a MexayHapoaHO CbTPYAHMYECTBO

B oTroBop Ha NpoMeHuTe B MHPOPMALMOHHUTE NOTOLM U B KOMYHWUKALMOHHUTE
TEXHOMNOTUU W YCNyr ObpXaBuTe MoraT da MOTbPCAT MOMOLL, OT YyXAecTpaHeH
BOCTaBYMK Ha ycnyru.

13. MapaHuuK cpelly He3aKOHHMA AOCTHLN

[ObpxaBute TpsbBa [a nNpuemat 3akOHOLATENCTBO, KOETO KPUMMHaNM3uMpa
HE3aKOHHOTO HabriofeHne Ha KOMyHUKauuuTe OT CTpaHa Ha MyOruyHu unn YacTHu
cybexTn. 3aKoHbLT CnegBa f4a OCUIYpU OCTATbYHM M 3HAUUTEMNHW TPaxdaHCKu M
HaKa3aTemnHN CaHKLWW, 3aLLuTa U Bb3MOXHOCTM 33 0Be3LueTeHne OT 3acerHatute mua.
3akoHuTe TpsibBa Aa NpedBIKaaAT, Ye BCsika MHAOpMaLS, NoMyYeHa No HauvH, KOWTO e
HECbBMECTUM C Tesu MPUHLMNKM, € HEedonyCTUM KaTo [OKas3aTencTBO BbB BCAKA
npoLeaypa, KakTo 1 BCAKO [OKa3aTencTBo, NPOM3BOAHO Ha TakaBa UHA(OpMAaLS.

EoMH npumep 3a uM3non3BaHe Ha WMHCTPYMEHTUTE W TEXHOMOrMWTE Ha
CbBpeMeHHaTa rrnobanHa CBbP3aHOCT € 3awutata Ha NWYHWTE [daHHM Ha
notpebutenute B Gubnunotekute. 3annaxmre 3a HENPUKOCHOBEHOCTTA Ha NMYHOCTTA
MOTEHLMarNHO NpousTMyaT OT NMNCBaLlaTa knaysa B crnopasymeHueTo Ha Google
Books 3a T. Hap. ,M4Ha TaiHa” Npu peannanpaHeTo Ha rnobanHusa npoekt Google
Books Library Project. lMpu TO3# Kasyc Bb3HWKBA BbMpochkT: Ako Google
Aurutanuanpa BCUYKW KHUMM Mo CBETa, MOXE N 1a ce NpoCcneau kakso ce yete? Tosu
BBNPOC NOCTaBAT 1 GuBnMoTekapm 1 CneuyranmeTi no onassaHe Ha NINYHUTE SaHHW
Ha hoHa Ha npogbmxuTenHuTe gena Ha Google Books, 3aBeaeHn OT nsgarenu n
npaBobpkaTeny, 3a HapylleHW aBTOPCKM NpaBa, KakTo W B MpecneaBaHe Ha
OCHOBHaTa LUen - Aa NpogbiXu OUrUTanu3auusTa Ha MUAWMOHU KHuMU. 3a
BubnmoTekapute, MHOrO OT KOUTO paboTaT 3aeaHo ¢ Google 3a LMdpPOBU3MPaHE Ha
TEXHWUTE KOMEKLMM OT KHUMM, TOBA € AeNvKaTeH BbNpoc. B cbBpeMeHHaTa gururanHa
cpefa ¥ B YCnoBMsiTa Ha TOTaNHa CBbP3aHOCT GubnnoTekapute 1 OHMaMH CBETHT
“Mart pa3nnyHn ctaHgapTv 3a GopaeeHe ¢ notpebutenckata nHgopmaums. [19]

MHoro 6ubnmoTeks pyTMHHO M3TPMBAT MH(OpMauuMsTa 3a xopaTa, 3aemaLup
KHUMIW, @ opraHu3aLmu kato AMepuKkaHckaTta bubnmoteyHa acouypaLms TpyaHO yensea
[ia 3anasu NIMYHUTE JaHHW Ha CBOWTE PEIOBHM YATATENM, Thid KATO € U3npaBeHa npea
KnaysuTe Ha 3akoHu kato lMaTpuotuunmsaT 3akoH Ha CALL (U.S. Patriot Act). Cneg
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KaTo BCe NMOBEYE 3arnaBus cTaBaT JOCTbNHK Npe3 Tbpcadkata Ha Google Book, He
€ SICHO Janu ,QurutanHuTe umTatenn” e ce Non3eat OT CbLUMTE NpaBa 3a 3awuTa
Ha NIMYHOCTTa KaKTO, ako 3aemar KHurm ot bubnuoteka.

Ourutanusauus, nM4YHn apXuBu U NOEHTUYHOCT

B exenHeBHMst MHOpMaLMOHEH MOTOK, 0COBEHO B TemaTuyHO 06ocobeHm
npefaBaHns Mo PaguoTo W TENeBU3NsTa, KaKTo U B UHTEpHeT-cailToBe u Gnorose
u3TM4a UHGopmauus 3a kpaxba Ha pasnuyHu CUMBOSIM Ha KYMTYPHOTO HW
HaCMeaCcTBO — OT MENTOAMUTE Ha HaLUMTE HAPOAHM NECHN W XOpa, LUEBULIMTE N HOCUU
OT pasnuyHUTe eTHorpadbcku obrnacTu, 4O NPeaMeT OT HaMepeHuTe 3naTHU U
cpebbpHM CHKPOBULLA, YHWKAMHW Nel3axu U npegMeTM Ha M3KYCTBOTO. Teaw
npouecy, 0bycroBeHn OT 0BLYECTBEHO-MONUTUYECKN U HE Ha MOCMEAHO MSCTO — OT
MKOHOMMYECKM NpWYMHM, ce 3agbnboyaBaT M Ce pa3npocTpaHsiBaT MacoBo,
YNECHEHN OT Bb3MOXXHOCTUTE 3a KOMMPaHe W MPeHacsiHe Ha CbabpkaHue BbB BCEKM
B4 1 dopmat. [pobrnemute, KOUTO Bb3HMKBAT, Ca CBbP3aHW C [0Ka3BaHe Ha
ABTEHTWUYHOCT, OT eJHa CTpaHa, a 0T Apyra — nunca Ha MAeHTUYHOCT, 0bycroBeHa oT
pasMuBaHe Ha rpaHULMTE Ha HALMOHAMHOTO HW KYNTYPHO HacrefcTBO M HeroaTa
3aryba B mameTTa Ha NoKoneHusTa.

BbnpochbT CbC CbxpaHsBaHe Ha NIMYHUTE KOMEKLMW OT apXMBHU JBOKYMEHTH,
BnbnuoTekm, NpeaMeTi Ha U3KYCTBOTO U Ap. OT AedmHMpanuTe 18 kaTeropum B un.
6 or 3akoHa 3a KynTypHOTO HacnefcTtBo Ha P Bwnrapus, ca yperynupanu B
3aKOHOBaTa pamka, Ho NPoBNembT € AUruTanM3aLmaTa ce HacouBa KbM aBTOPCKOTO
npaBo 1 cxogHuTe My npasa. CblLUecTByBaLLMTE NPaKTUKKA HA T. Hap. ,pennmkn” ca
3aKOHOBO YCTAHOBEHaA NpakTVKa, KOATO He 3acTpallasa opuriHana, a no-ckopo uma
peknamHa W nponaraHgHa CTOMHOCT M € OT 3HauyeHue 3a MomnynspusMpaHe Ha
CTpaHaTa Hu 1 HeiHuTe BoratcTBa. OcTaBa BbMPOCHT C Pa3npoCTPaHEHME Ha Konus,
KOUTO Ce MPEeACTaBAT OT [PYru CTpaHU M eTHWYECKU TPynu M MpencTaBnisBaT Mo
CBOSITA CbLUHOCT Kpaxba Ha naeHTnyHoCT. [20]

Mpumep 3a peanHoTO CHLIECTBYBAHE Ha TasW 3annaxa e efHa Hackopo
pasnaneHa guckycust Mexgy cbpbu u Gbnrapu B counanHata mpexa Facebook,
nocraBesdlla nog CbMHeHWe aBTEHTUYHOCTTa Ha L-|l/II'IpOBCKI/ITe KUnnMn N B YaCTHOCT
OpHaMeHTUTE, U3MON3BaHX MNpU TAXHOTO Cb3faBaHe. KasycbT e cregHusr:
NpefcTaBeHa KoNeKLus Ha ausaiiHepka ot YunpoBum, uapaboTealla pbyHo buxyTa
11 CYBEHMPU C MOTMBM OT YMNPOBCKNS KUIMM, Ce NPUMO3HaBa OT CTpaHa Ha cpbOCku
y4aCTHULM B AuCKyCusTa kato kpaxba Ha MOTWBM OT TexeH ,[MpoTckn’ Kumum.
KoHKpeTHMAT 06eKT Ha auckycusiTa ca M3paboTBaHUTe OT Au3aliHepKaTa YacoBHULM,
33 YMATO yKpaca e 13non3saH MOTUB OT Mogena ,[IMpoTcko” Ha YMnpoBCKUS KUnuM.
CbpbuTe Npuno3HaBat TO3W KUIUM KaTo CBOW ,[MpoTCky kunum®. CryyasT Moxe aa
Ce ONpeaenu W kato HegopasyMeHue, HO u3faBa npeau BCUYKO AMMETaHTCTBO Ha
efiHaTa CTpaHa B Cropa W Ce 0CHOBAaBa Ha [WKTaTa Ha OHMaiH KynTtypara, KOsTo
4ecTo ce (hopMmmMpa OT HeBApHA WHGOPMaLKs, pasnpocTpaHsBaHa B MHTEPHET. ur.
1.[17,18]
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EnHo cobcTBeHo npoyyBaHe no To3W Kasyc paskpuBa UCTMHATa 3a ,lTMpoTcKus
kunum™ W e npumep 3a MpeganpueMaHe Ha peanHu CTbMkW 3a oboraTsiBaHe Ha
JUIUTanHUTE PECYPCU Ha KyNTypHOTO HAcnefcTBO, Cb3fgafeHu OT eKCnepTu W
OTOpU3MpaHn cneuManucTn 3a [OKa3BaHe Ha TdAxXHata npUMHAONEexXHOCT U
HenenuMocCT OT KyNTYPHOTO HacnefcTBo Ha bbnrapus.

MCTOPM‘IGCKM cBefeHus 3a Cb3aaBaHETO Ha anpOBCKMTe KUNUMHU

Yunpoeckume u lMupomckume Kunumu.

Yunposckume kunumu

[MTbpBUTE CBEEHWS 32 NPOM3BOACTBOTO Ha KUMUMK B YMNPOBLIM Ca OT HA4anoTo
Ha XVII Bek. PaHHusim KoHecmpykmueeH nepuod npoabimkasa Ao kpas Ha XVIII 8. Toi
€ XapaKTepeH C IMapKoCT U NITbTHOCT HA TbKaHTa, FEOMETPUYHO TPETUpaHe Ha
MOTWBUTE W W3rPaKAaHE HA XapMOHUM OT TOMMM M CTYAEHM €CTECTBEHO 0barpeHu
LUBETOBE: XbNT UMK OXpa, kadsiB, CUH W 3eneH. [TbpBrUTe KUIMMM Bunn HapeyeHn
Bakamcku (bakam e BMA KOXHO AbPBO, OT KOETO ce AobuBa YepBeHa U YepHa 6osl)
unn rapubanga (kbca BpbxHa Apexa). OCHOBHWAT MOTWB Ha TO3M KUIMM €
TpUbrbnHUKLT. O6pasumTe Ha KumMMK Bakamcky 1 Kapakadka ca ce NOsIBUMW MHOT0
no-paHo ot XVIl B. n ca ce pa3BMBany KaTo XyOOXECTBEHO MPOW3BOACTBO
€[HOBPEMEHHO C NPoLb(hTABaHETO Ha YunpoBckaTa anatapcka Lwkona. Tesn Kunmmm
HSMaT aHano3u B ceeTa. [15, 16]
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Jbakameku”

[lekopamugHusim nepuo0d Ha uYMNpOBCKUTE Kunumm obxeawa XIX B. g0
OcBoboxpaeHneTo. ToBa e nepuog Ha pasuBeT Ha MPOW3BOACTBOTO Ha YMMPOBCKM
KWMUMK - He camo KaTo pasHoobpasanie Ha KoMNoauumum 1 barpu, HO U KONMYECTBEHO
OTHOLWeHWe. MaicTopkuTe B3emann MOTMBWTE OT nMpupofaTta - AbpBETa, XpacTy,
HebeCHW Tena, NMTWLM, XWBOTHW W LBETH - CTUNM3MPAT M B KU3006pasuTenHu
OPHaMEHTU U 1 CbyeTaBaT B LAMNOCTHW komnosuuuu. Habniopasa ce B3auMMHO
NMPOHWKBAHE Ha CIOXETW 1 MOTMBM OT MUPOTCKUTE KNNUMK. Hail-xapakTepHu OT To3u
nepuvog ca mogenute "MosHuuya", "BeHuute", "Konata', "Lipeketata", "Mrnum
rHesga”,"Qupeunte”, "Tonemu kyku', "PeckoBo Obpeo", "Kpunuata', "Mepuata”,
"Yetupute okua", "bubuuute", "YeHrenute".

,LlBekeTa*

L/ IponeTHa nosa*

OT 0cBOOOXKAEHNETO [0 AHEC € T.Hap. OPHAMEHTANEH NEPUOA Ha YMNPOBCKUTE
knnumun. TBOpYeckaTa W3siBa Ha KWMMMapKUTe € 3aMeHeHa OT WM3WCKBaHWATa Ha
TbprosuuTe. BuBexaart ce xumuyeckute Bon n vyxam motueu. OT TO3W Nepumog ca
mozenuTe "Luranka", "Kycpapute", "MeganboHbT", "Cakcuute", "KaBkaskoTo".
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,MepanboHa”

,KaBka3sko* KyTnte”

CMMBOMBT, BMMETEH B TbKAHUTE Ha KMMMMA € 3HaK 3a pasno3HaBaHe.
CumBoOnuMKaTa B YMNPOBCKUTE KUNUMU € APEBHA U Hal-BEPOSITHO B KOPEHUTE 1 Ce
KPWAT MHOTO OT Mar4eckuTe U pennurosH1TE CUMBONKM Ha ApeBHUTE GbrapuTe.

» TPUBIBIHUKBT € OCHOBHA reomeTpnyHa durypa. O6bpHaT ¢ Bbpxa Harope
CUMBOIIN3MPA MBXKKOTO Ha4ano, a C BbpXa HaoIy XeHCKOTO;

» pombbT obpasyBa ,konata’— cuMBON Ha Oe3kpaliHOCTTa, BEYHOCTTa, Ha
HenoCTOSIHCTBOTO Ha 3eMHMTE Helya. M3passisa BonsTa 1 YoBeLLKaTa CEKCyarHocT;

> [ONPEHWTE BBLPXOBE Ha TPUbIbiHWKA 0bpa3yBaT ,Makacu’ (Hoxuun) —
CUMBON Ha BPEMETO, HO W ONMLETBOPSBALL ronsM, cBob6oaeH YoBek — OT BykeaTa
,fonsiMa HocoBka” B cTapobbnrapckara a3byka;

» ,Kapakaukata’(Ha durypata Jony) e mMogen C reoMeTpuyeH OpHAaMEHT,
npunnyaLy Ha YoBeLUka urypka — HaKoM S Mpuemart 3a CUMBOMHO M300paeHne Ha

npeBHaTa GoruHs Ha nnogopoaueTo.

rs——————————————]
» KaHatuya™- HeiHmaT mbpBooOpa3 € OcMobuHa 3B€3ha B MOYTH

KpbCTOBNAHA qaopma. Cmnwaaumma M KbM OnpoctdBaHe A € pJosena Ao

HECUMETPMYHOCT BbB (UrypaTa.
> JbpBOTO” Ce U3BUCSBA B CPEAATA Ha KUMMMEHOTO Mofe Npaso, C pasnepeHi

CYMETPUYHO OT ABETE My CTPaHM KIOHM, OTpymaHW C rpo3goBe WM MIiopoBe-
CYMBON3MPA MIIOKOPOANETO U N30BMIHETO.
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MarusiTa Ha YMNPOBCKUTE KUMMM WABA OT LIBETOBETE UM, Thil KAaTO BbJIHATa ce
Garpu u fgocera ¢ ectectBeHu barpuna. Hanpumep oT nuctata Ha fionsra ce
nornyyasa 6renopo3oB LBST, OT OpexoBaTa Lyma — kadsis, OT CbpLeBMHaTa Ha
AbPBO — YepBEH, OT NIUCTaTa Ha NpackoBaTa — 3efieH. LipeToBeTe ca sipki, HacuTeHM
11 He M3bneaHsBaT BbB BPEMETO.

Ot gpyra cTpaHa B M1poT efBa crnef HeroBoto ocBoboxaaBaHe 0T OcMaHCko
BagnyecTBo npe3 1877r. 3anoysa WMPOKO Aa ce pa3suBa KUIMMapcTBoTo. Kakto B
UnnpoBCKMS KMMMM Taka M B OpPHAMEHTUTe W3non3eaHu B [MpOTCKMs ce kpue
onpegeneHa CMBOIMKA.

» OpHameHTBT ,Bpaluko koneHo” unu ,JI9Bomncko KonsHO" e CUMBON 3a TOBA,
Ye T4 Te rnega oTAaney v ako BUAM, Ye HAKOW 1Cka 4a TV HanpaBu HELLO MOLLO M
Ja Te Harpybu, T4 ro Bb3nupa, a ako TOM He Ce Crpe, TS He My MO3BOMsBa Aa Te
BoBnKM KaTo My Yynu Kpaka.

> “LiBeTHM Kyku'— CMMBONM3Mpa XBaHaTM 3a pble Xopa OT pasnuyHu
HapOoOHOCT!.

LiseTOBETE CBLLO HOCAT Pa3NMYHW NOCNAHWS — YEPBEHOTO € LiBeTa Ha pagocTTa,
ycnexa u ceobogarta. [lokato MupoT e 6un nog pobeTBO KUMMMUTE, KOUTO Ca ThKaHW He
€ Tpsbeano Aa ca YyepeeHu, a 6opao. 3eneHnaT LBAT € LBeTa Ha Npupoaata, a YepHus
CBbP3Ba NMpupogaTa ¢ YoBeka.

lpocnensBalikn HakpaTKO eTanuTe Ha pasBUTME Ha YMNpPOBCKMS KMMMM W
nokasaHuTe pasfnyHN HETOBM MOZENM, CTUrHaX O M3BOAA, Ye BCbLYHOCT NpobnemMsT
€ BbB 3aMMCTBaHUS OT YMNPOBCKUTE KUMMMapK enemeHT oT MupoTckus kunum. Ho
TBHKMS MOMEHT € B TOBA, Ye T€ He I0 NPeSCTaBsT 3a CBON Thii KaTo HAaMMEHOBAHUETO
Ha mogena e ,[upoTcko®, T.e. YnnpoBcku kunmum — mogen ,MupoTcko®. A 3a BHacsHe
Ha BOMbIIHUTENHA SICHOTa NPEACTaBAM CHUMKOB MaTepuan ¢ ABaTa BuLa KUMAMU.
OT Hero e BWAHO, Ye NPUNO3HaBaHETO Ha KunuMa OT CTpaHa Ha cbpbuTe ce basupa
Ha eaWH KOHKPETEH eNeMEHT 13nonaeaH B MUpOTCKAS KuiuMm.

i e o e o o o
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Yunposcku kunum ,[Mupomcko®
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[pyr uHTepeceH NpumMep OTHACSLY Ce [0 3alluTaTa Ha HEeNPUKOCHOBEHOCTTA Ha
NMYHOCTTa € nuncBaLyaTa B cnopasdymeHneTo Ha Google Books ,iuHa TaiHa. Mpw
TO3M Ka3yC Bb3HWUKBA BBNPOCHT: ,Ako Google aurutanuampa BCUYKM KHUIM MO CBETA,
kaK MOXe [ja Ce Npocneam kakeo ce YeTe?” Toea € eauH oT BbrnpocuTe Be3 oTroBop,
KoMTO BMUOMMOTEKapW W CNELManUCTU Mo OmasBaHe Ha NNYHWTE AAHHM MOCTaBAT,
[0KaTo KOMMaHusiTa Ce OnuTBa [a ypean ObArocpoyHOTO [eno, 3aBedeHo OT
u3gaTenu M mpaBoAbpKaTenu, W Aa MPOAbIKM yeunusTa cu fa Aururannaupa
MuIMoHn kHur. TpoekTsT e u3BecTeH kato Google Books Library Project. 3a
BubnuoTekapute, MHOrO OT KOUTO paboTAT 3aeaHo ¢ Google 3a UutpoBu3MpaHe Ha
TEXHWUTE KONMEKUMM OT KHWUMW, TOBa € AeNnvKaTeH Bbnpoc. ToBa € Taka, Thbil kaTo
OnbnuoTekapute W OHNaH CBETLT UMAT PaA3NWYHKM CTaHZApTU npu GopaBeHe C
notpebutenckata  uHdopmauus. Muoro  GuOMMOTEKM  pYTWHHO — W3TpwBaT
WH(opMaLmMsATa 3a xopaTa, 3aeMaluy KHUTM, a OpraHu3aumn kato AMepukaHckarta
BubnuoteyHa acoumaums TPYAHO YCMsBAT fa 3anasaT fIMYHWTE AaHHW Ha CBOWTE
pejoBHM uMTaTeNM, TbA KAaTO Ca W3NpaBeHU Mped KnaysuTe Ha 3aKOHM KaTo
Hanpumep, Ha MatpuoTtuunus 3akoH Ha CALL (U.S. Patriot Act). Cnepn kato Bce
noBeye 3arnaBus CTaBaT JOCTBMHM Mpe3 Tbpcaykata Ha Google Book, He e sicHO
Janu OQUruTanHuTe yuTaTenu Lie ce NonseaT OT CblyWTe NpaBa 3a 3awuta Ha
NMYHOCTTA, KaKTO, aKo MON3BaT KHUrata ot bubnmoreka.

3aknioyeHune

BbnpochT ¢ aBTOPCKMTE MpaBa € CMOXEH, HO 4a Y MPUMOMHUM MPUYMHWTE 33
,CMbpTTa Ha aBTopa‘ — fnmncata Ha OOLEHWe C HEroBuTE MPOU3BELEHMS.
Pa3nsoeHneTo mexay npasoTo Aa He GbAell 3abpaBeH C MOPaNHOTO 3abIKeHNe
[a He W34esHaT 3aBMHarM OT MameTTa Ha WAHWTE NOKONMEeHUs! MOCTWXEHMATA Ha
YOBELLKMS TanaHT ¥ reHui, 04eBUaHO TpsbBa Aa ce peluaBa AeNMKaTHO, ThPCenki
BanaHca mexay OTKpUTUS! AOCTBN [0 ChAbpXaHWa OT AuruTanuanpaHn obekT Ha
KynTYpPHOTO HU HacrefcTBO W HenpeKkbCHATUS MPOLEC Ha HamnaraHe Ha TsxHaTa
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6bnrap0|<a WAEHTUYHOCT C BCUYKM BBb3MOXHOCTU, KOUTO NpeaocTaBa aurntanHata
cpena 1 ToTanHata CBbpP3aHOCT.
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PERSONAL DIGITAL ARCHIVES OF CULTURAL HERITAGE AND
AUTHENTICITY IN THE "DARK SIDE”OF THE DIGITIZATION

Kristina Varbanova-Dencheva’, Denitsa Mladenova?

1 Vice Dean of the Faculty of Library Studies and Cultural Heritage, ULSIT
2 PhD Candidate, ULSIT

Abstract: In the recent years, there has been a growing number of cases of challenging the
authenticity of digitized personal collections as part of our cultural heritage, which raises the
question of preserving their originality and integrity in the context of protecting the rights of the
individual and, last but not least place - copyright.

At the same time, arise questions about the applicability of digital rights, digital identity and their
specific application in the contemporary information environment. How are protected digitized
personal collections that are a significant share of the intangible cultural heritage of Bulgaria.
Are such protections possible in the context of the global communications. Is there a barrier to
cyberattacks and cybercrimes that make up the "dark side”of our digital age.

The answers to these questions can be addressed in the direction of creating tailored solutions
that are oriented to a specific applications: depending on the type of digitized objects in the
collections and their exposure in the online environment.

Key words: digital archive, cultural heritage, authenticity, digital rights, digital identity
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NMPO®ECUOHAIHATA KBAITUOUKALIUA
B YHUBEPCUTETCKA UHOOPMALIMOHHA CPEQIA

UeaHka SHkoea, Kamenus Hywesa,
JeHuya fJumumposa

YHusepcumem no 6ubnuomexosHaHue U UHGHOPMayUoHHU mexHomoauu (YHUBUT)
i.yankova@unibit.bg, k.nusheva@unibit.bg, d.dimitrova@unibit.bg

Pestome: [oknadbm uma 3a uen Oa paseneda 8b3MOXHOCMUME 3@ NPohecuoHanHa
Keanueukayus 8 yHugepcumemcka UHGopmMayUoHHa cpeda, Ype3 aHanu3 Ha meHAeHyuUme
U hepcnekmusume 3a nogulasaHe Ha npoghecuoHanHama Keanugbukayusi Ha cmydeHmu u
cnyxumenu. ocmaes akueHm 8bpXy Hal-mbpceHume u npednoyumaHu om nasapa Ha
mpyda npoghecuu U cneyuanHocmu, NUUeH3upaHu e Lienmpoeeme 3a npoghecloHanHo
06yyeHue, KOUMO ca 8 Cmpykmypama Ha 8uclume yyunuwa. 3acmbnea ce mesama, ye no
8peMe Ha cgoemo eucwe obpasosaHue cmyOeHmume mozam da ce €b3non3gam om
8b3MOXHOCMMa 3a pa3gumue Ha ceoume uHOusudyanHu cnocobHocmu 3a nodobpsisaHe
Ka4ecmeomo Ha KOHKYpeHmocnocobHocm Ha nasapa Ha mpyda.

Kntoyosu dymu: npogecuoHanHa Keanuchukayusi, yHusepcumemcka UHbOPMAUUOHHa
cpeda, npoghecuoHasTHo 0by4eHue

KauyecTeeHata npodecioHanHa Keanudukalns Ha YOBELUKWS Kanutan e oT
KIo4oB (hakTop 3a YCNeLLHO pa3BUTHE Ha CTpaHaTa H, CBbp3aHo ¢ NofobpsBaHe Ha
PaBHWS [OCTbM [0 Bb3MOXHOCTUTE 33 YueHe Mpe3 LEnust KMBOT 33 BCUUKM
Bb3PaCTOBY IPynM, OCbBPEMEHSBAHE HA NO3HAHUATA, YMEHUATA 1 KOMMETEHLMUTE,
KakTO W HacbpyaBaHe Ha IbBKaBM MPOLECH Ha Yy4yeHe, BKMIOYMTENHO upes
npodecnoHanHa opueHTaUust U BanuaupaHe Ha npuaobutuTe KOMNETEHLMM.

B crpaterusita ,EBpona 2020° ce nocTaBs aKUEHT BbpXy 00pasoBaHWETO W
06y4eHneTo, kouTo TpsibBa fa CTUMYNMPAT JMHTENUTEHTHNS, YCTOMYMB 1 NprobLLaBaly
pacTex‘ W Ce LEeNMW MOBWWABAHE HA MPWBMEKATENHOCTTA HA MPOgECHOHANHOTO
obpasosanue 1 0byuerme (MOO). CTbnka B Taan Nocoka e npuetata ot MUHMCTEPCTBO
Ha 0bpasoBaHueTo W Haykata (MOH) HaumoHanHa cTpaterus 3a ydeHe npes Lenus
xuBoT 3a nepnopa 2014-2020 r., KoATO e HacouYeHa KbM NOCTUraHETO Ha eBponeickaTa
paMKa 33 UHTENUIEHTEH, YCTONYMB 1 NprobLLABALL pacTeX W BKIMHYBA BCUYIKM 0BnacTy
Ha y4eHeTo. TS e aapecupaHa [0 NPeay MIMLLHOTO Bb3nUTaHWe 1 NOAroToBKa, 00LWoTo
yumnmwHo 06pasoBaHue, MpodecoHanHoTO 0bpasoBaHWe U ODyueHue, BUCLLETO
00pasoBaHue, MPOABLITKABALIOTO ODy4YeHMe 3a Bb3paCTHW, M € HacOoveHa KbM
BanMavpaHe Ha pesyntaTute oT HehOpManHOTO OBy4YEHNE U CaMOCTOSTENTHOTO YU4eHe.
YacT oT nporpamuTe, U3rpaxgally WHuumaTeata Ha Espona ca ,llporpama 3a HoBu
ymeHust 1 paboTHM MecTa“ u MnagexTa B JBIKEHME",
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3acunBawmat ce uHTepec kbM 1003 kaTo YacT OT npoLieca Ha yyeHe npe3 Lenuns
XVWBOT, € B pesynTaT Ha ynoputata paboTa Ha KynTypHute U o6pasoBaTenHw
opraHusauum npe3 nocneaHuTe AecetuneTus. Cropen [eiBug YOTCHH y4eHeTo npes
LieNWs KUBOT NPELCTABNsSBA "MOCTOSHHO NOAAbPXKAH MPOLEC, KOWTO CTUMYMMpa U aBa
Bb3MOXHOCT Ha YaCTHW NuUa Aa npuaobuBaT BCUUKM 3HAHWS, LEHHOCTW, YMEHUS U
pasbupaHe, KOWTO LUEe WM3WCKBAT Npes Lienus Cv XXMBOT M Ja M npwunara ¢ A0Bepue,
TBOPYECTBO M Hacnaga, BbB BCWYKM ponu obcTositencrea u cpegu' - cBoeobpasHa
CbBpemeHHa (hopMynMpoBKa Ha UAEsTa, Ye HOBEK CE Y4 10KATO € XMB.

EnHa oT rmaBHNUTE W CbLLEBPEMEHHO 3HAYMMM LIENIN Ha CUCTEMUTE Ha BUCLLETO
0bpa3oBaHue, KakTo 1 Ha MPOGECHOHANHOTO 0By4eHNe e Aa ce YCTaHOBAT U Hanoxart
MEeXaHW3MK 33 OCUrypsiBaHe Ha KaueCTBEHO OBYYEHMETO, KaTo KpalHUAT pesynTar ot
HEro e cepTUdmMLmMpaHe Ha NpruaoGUTUTE HOBM 3HaHUS U KoMNeTeHLMN. [poLecsT Ha
OCUTypsiBaHe Ha Ka4yecTBO Ha MPOABLIKABALLOTO NpodecuoHanHo ofydeHue Mma
coupanta 3HauMMocT U MONMMTUYECKa aHraXMUPaHOCT B NpaKTUKaTa Ha CTpaHuTe OT
Esponeiicku cbio3. MpodecuoHanHoTo obyyeHre Lenm fa ce NoBuLM CnocoBHOCTTa
Ha 3aeT 1 He3aeTV NnLia fia NOCPELLHAT HacTbNBaLLMTE Gbpav NPOMEHM Ha Nasapa Ha
Tpyda B pesynTaT Ha CTPYKTYpHW hakTopu KaTo rmobanuaaunsta, TEXHOMOMMYHNTE
MPOMEHY, 3acTapsiBAaHETO Ha HacenenweTo. Kato OTroBOp Ha Te3u ChbBPEMeHHM
npeau3BMKaTencTBa ce MosBABa Hyxaata OT MOBWWABaHe afeksaTHOCTTa Ha
yMeHUATa Ha xopaTa CbobpasHo C akTyanHuTe Hyxau Ha GusHeca, 3a 4a ce NoBULLN
MPOU3BOAMTENHOCTTA Ha Tpyaa UM U [1a Ce Cb3fadaT YCroBMS 33 YCTOMYMBA 3a€TOCT
W CbOTBETHO 3aeMaHe Ha Mo-kayecTBeHW paboTHW MecTa. VHTerpupaHeTo Ha
Gbnrapckus Nasap Ha Tpyda KbM eOuHHUS eBpOnelicki nasap, Gbp3oTo HaBNM3aHe Ha
HOBUTE WHCPOPMALIMOHHA W KOMYHUKALMOHHW TEXHONOMMM W MpoLbiiKaBaLuTe
MpoLiecH Ha MpecTpyKTypuUpaHe Ha HaLMoHanHaTa MKOHOMMKA MOCTaBsT Bbhpoca 3a
CnocoGHOCTTa Ha 3aeTuTe NMUA Aa MocpellHaT HacTbhBaluTe NpoMeHu. B Taau
Bpb3ka HenpekbcHaTa Ce MOBULLIABAT M3UCKBaHWATA OT CTpaHa Ha paboToaatenure
KbM paboTHaTa cura MO OTHOWIEHME Ha yMeHWsiTa 3a pabota ¢ HoBuTe
MPOWU3BOACTBEHM, WH(OPMALMOHHA U KOMYHWUKALMOHHM TEXHOMOTWM, KakTo W
MO3HaHUATA N0 YyKay eanuy. Mopagn no-ronamara MOBUIHOCT MeXay pa3nuyHuTe
(hVPMU 11 CEKTOPU Ha 3aETOCT, KaKTo M Gbp30TO pasBuThE B GU3HEC 1 TEXHOMOMMYHATA
cpefa, xopata TpsabBa HeNpeKkbCHATO Aa Pa3BUBaT YMEHUsITa Ci, 3a [1a Ca aTPaKTUBHU
11 KOHKYPEHTHOCMOCOGHM 3a HyXauUTe Ha nasapa Ha Tpyaa. MpoLechT Ha yyeHe npes
LIENMSIT MBOT € BaXeH KOMMOHEHT B MOCTUraHeTo Ha 3NOXEHUTE Npeau3BMKaTencTea
3a NoBULABAHE KAYECTBOTO Ha paboTHaTa cuna. MaMepeHnaTa Ha y4yeHeTo npes
LIeNUsl KMBOT Ca 3HAYMMM KaKTO 3a camarta NIMYHOCT, KOSITO He3aBMCMMO OT CBOSITa
Bb3PacT W MonyyeHo opManHo 06pa3oBaHMe MMa Bb3MOXHOCT fa peanuaupa
MbIHOLIEHHO CBOS MOTeHLMan, Taka 1 3a pabotogatenute, KOUTo ca notpebuTenu Ha
TO3M pecypc. Y4yeHeTo Npe3 LenUs XMBOT € HEenpeKbecHaTo, MpesHaMepeHo
npuaobueaHe Ha 3HaHUs M yMeHus. [oBMWABAHETO Ha yMeHusiTa G Okasano

3 MpodecuoHanHo 0bpasosaHme 1 0byyeHre
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MOMOXWUTENHO BNUSHUSL B €OWH MO-LUMPOK WMKOHOMMYECKM W COLMANeH KOHTEKCT.
MonobpsiBaHETO Ha YMEHWsITA Ha nuLaTa e NpoLiec, OT KOIMTO Guxa cneyenmni BCUUKiA
3aMHTEpEeCOBaHM NNLA — UKOHOMUYecKkUTe cybekTn, obLLecTBoTo, paboToaaTenuTe u
BCEKW e4MH WHOMBIA NOOTAENHO, Thid KATO TOBA BOAM [0 YCMELLHOTO peanuavpaHe Ha
nasapa Ha Tpyaa 1 Bb3MOXXHOCT 3a KapUepHO pasBuTIe U HamMupaHe Ha no-ao6pa v ro-
nogxogswa pabota. MoaxoasLLMTE yMEHUS M KOMNETEHLMM Ca OCHOBOMONaralyy 3a
BKIIOYBAHETO B PAOOTHNS XMBOT, HO CbLLO TaKa ¥ B COLMANHUS U IPaXKOaHCKM XMBOT.
Te ponpuHacsT 3a GbpaaTta koxeaus B koHTekcTa Ha EC, kosiTo ce 6asupa Ha B3anMHO
pasbupaHe, TONepaHTHOCT KbM Pa3NinynsiTa U akTUBHO rpaaaHCKo 0BLLECTBO.

B Bbnrapus chabpXaHueTo Ha nporpamuTe 3a npodecvoHanHo obpasoBaHue u
0byyeHme e cbobpaseHo ¢ [JOM* 3a npunobreaHe Ha NpodecuoHanHa Keanudgukaums
Ha MuHmucTepcTBOTO Ha 06pa3oBaHMETO W HaykaTa. [podecvoHanHaTa kBanudukaums
AaBa Bb3VMOXHOCT Ha CTydeHTUTe obyyaBaluy Ce B yHUBEpCUTETCKA MHEOPMALMOHHA
cpega  ga  npumobusT - JOMbAHMTENHM  MPOCECMOHANHW  3HaHWS, YMEHUs K
KOMMETEHTHOCTW MO COTBETHATA NPOECHS B CbYeTaHUe C U3rpakaaHe Ha YMEHWS 3a
noemaHe Ha ynpaBfieHcka OTroBOpHOCT. CTaTuCTiKaTa couM, Ye Ha TepuTopusTa Ha
CTpaHaTa ca inueH3npani 1018 LeHTpoBe 3a NpodecoHanHo obyyeHne, Ho easa 14 ot
TAX Ca B CTPyKTypaTa Ha BucLUe y4ebHo 3aBegeHue. o nHehopmauns Ha HaumoHanHata
areHuus 3a npodecvoHanHo obpa3oBaHme 1 0byyeHre OT NogadeHuTe LOKYMEHTH 3a
nuueHavpaHe Ha LleHtpose 3a npodecuoHanHo obyyenne ot 31 opraHusaumu, eguH
€BEHTYyarHo Le Obae B CTPyKTypaTa Ha yHuBepcuTeT. B crpaHata 14 yHuBepcuteTa
umaT B cTpykTyparta cu LIMO3 u net ot Tax ce Hamupar B rp.Coduns.

OB6eKT Ha HalEeTO BHUMaHWe ca L|||_|O Cb3fafeHn B CTPYKTypaTa Ha BUCLUUTE
y4unuula, a UMeHHO B:

YHuBepcuTeT no 6rbnnoTekosHaHWe 1 HPOPMALMOHHM TexHomnorum — Codus;
YHUBEPCUTET 3a HALMOHAMHO U CBETOBHO cTONaHCTBO — Cohus;
BapHeHcku ceoboaeH yHuBepeuTeT ,YepHopuael, Xpabbp*;
MeguumHckn yHusepeuteT [pod. a-p MNapackes CtosHOB" — BapHa;
TexHuueckn yHuepeuteT — Codns;

TexHnueckn yHueepcuteT — [abpoBo;

Texnnyecku yHuBepcuteT — BapHa;

Tpakuitcku yHuBepeuteT — GakynteT , TexHuka u TexHonorun” — Ambon;
Buciue yuunuie no MeHNmKMBHT — BapHa;

Buciwue ctpoutenHo yuunuwe ,Jliob6eH Kapaeenos* — Cogms;
MexnyHapogHo BucLue busHec yuunuuwie — botesrpag;

Bucwe yuunuwe no 3actpaxosate 1 puHaHcn — Cogons;

4 [lbpxaBH 0Opa3oBaTeNHN M3NCKBAHNS
5 LleHTbp 3a npodhecroHarnHo obyyeHue
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Akaziemnst 3a My3uKanHo, TaHLOBO W 1306pa3uTenHo u3kycTeo — [nosaue;
MexnyHapogeH konex — [Jobpuy.
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Queypa 1. Kapma Ha Oelicmgawume LieHmpoge 3a npoghecuoHanHo oby4erue,
akmyan+a kem 31.12.2016 e.

B HauuoHaneH nnaH B yHWBepcUTETCKA MHOPMaLMOHHA cpega OT
NpeanoxeHuTe Npodecum 1 cneunanHoCcT! Han-ronsam e 6posT Ha NULEH3NpaHUTE C
BTOpa M TpeTa CTeneH Ha npodecnoHanHa keanugukauus. Yetsbpra CMNK® morar
Aa NULEH3MpaT camo opraH13aLmmnTe CbC CTaTyT Ha KOMeX.

Otuntamkn  mHoroobpasveTo, npemocTaBeHo HM B cdepata  Ha
npogecroHanHoTo obpasoBaHue U 0byyeHue, KakTo 1 pesynTaTuTe OT HACTOSLLMS
aHanus, ce OTKPWUBAT ONpELENIeHN Pasnuymns, HO CbLUO Taka U NIOBOMMUTHU MPUIKN B
cepata Ha npodecuoHanHoTo obpasoBaHue M 0By4yeHWe, OCBLUECTBSBAHO B
yHMBEpCUTETCKA WHGDOPMALMOHHA cpeda. Bcsko Buclwe yuyebHO 3aBepeHue e
nMLeH3npano Npodecik, KOUTO Ca CBbP3aHM € NPO(ECUOHANHUTE HaNpaBNeHus, No
kouto obyyaBaT cBouTe CTygeHTM. Vma  romsmo pasHoobpasve Mmexay
cneynanHocTuTe, npeanaraqu B LieHTpoBeTe 3a npodecoHanHo obyyeHue, Kouto
Ca paskpuTL B CTPYKTYpaTa Ha yHUBEPCUTETUTE B CTpaHaTa Hu. MpodecunTe, KOUTo
ca NNLEH3NpaHK, ce OTINYaBaT CbC CneuudmnkaTa Ha BCEKW CEKTOP, 3a KOWTO ce
OTHAcsT — HanpuMep TOBa Ca NPOECKM, KOUTO MPWHALMEXAT KbM pasnnyHuTE
npodecuoHanHn HanpaeneHnus u obnactn Ha obpasoBaHue u 0Bydyenue: 34
,CTONaHCKo ynpaeneHue u agmuHucTpaums®, 48 udopmatuka®, 81 ,Ycnyru 3a
nuyHocTTa® M T.H. Cnep npoBefeH aHanu3 Moxe fa ce 0boblm, ye vact oT

6 CTeneH Ha npodbecioHanHa ksanudukaLms
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npogecunTe, KOUTO Ce NPUMOKPUBAT NPU HAKOW OT YHUBEPCUTETUTE, Cca: [ paduyeH
au3aiHep®, ,Onepatop Ha koMmnioTbp, ,OpraHn3aTop Ha TYpUCTUYECKa U areHTCcka
penHoct®, loteay”, ,Cepeutbop - GapmaH®. [pu pasrnefaHuTe U aHanMaMpaHm
BMCILM yyunuLia NO OTHOLIEHWE Ha NULEH3MpaHUTe Npodeci 1 CneumanHocTy,
eOuHCTBEHO Bucweto cTpoutenHo yunnuwe Jloben Kapaeenos“-Codwms ce
0TNM4YaBa CbC CBOUTE CNELMUYHM NPOdeCckm, OTFOBapSILLM CTPOrO Ha Npodurna Ha
opraHusaumsaTa. Colymar e cnyvas ¢ MeguunHekm yHusepeutet “lMpod. A-p
MapackeB CtosHOB" - BapHa. Mpn ocTaHanuTe 3 BMCLUM yuunuwa ce cpelat
npocecumn kato ,PuHaHcuct”, ,0duc - MeHnmxbp®, VIKOHOMUCT - MHOPMATHK',
,Odmc cekpetap, ,Onepatop Ha kommoTLP" U ,lpogaBay - KOHCynTaHT". durypa 2
OHarnensisa npocecunTe, NMULEH3MPaHN OT HAKOMKO BUCLLM yunnuwa. Buxaa ce, ye
eOHu OT Hail-npegnaraHute  mpodpecun, nuueHsmpann ot LleHTpoeeTe 3a
npogecnoHanHo obyyenue, ca ,Onepatop Ha KOMMKOTBP® WM ,MKOHOMMK -
WHpopmatop”.  LleHTpoBeTe 3a npodecuoHanHo 06yveHue, KOUTO ca B
YHMBEpPCUTETCKA MH(hOpPMALMOHHA CPpefia, ChLLO Taka Ca 3aoXunu Ha npefocTaBsHe
Ha npodecoHanHo obyyeHue B cgepata Ha CTOMAHCKOTO YMpaBneHue W
agMuHUCTpaumsTa, ypes npodecn kato ,CbTPyOHUK B MApKETUHIOBM OEMHOCTN',
,Odmc - cekpetap® u ,0conc MeHNEKBP".

KomnioTbpeH aHumatop

KomnioTbpeH rpadimk

MpopaBay - KOHCYNTaHT

OpraHn3aTop Ha MHTepHET NPUNOXEHHs
OpraHu3aTop Ha TYpHCTHYECKa M areHTCKa AeiHocT
CBTpYAHHK MapKeTHHIOBH AeiiHOCTH
CepeuTbop - 6apmaH

lotBay

'pachuyeH ausaitep

PecTopaHTbOop: KeTepHHT

Xotenuep

Onepatop Ha KOMNKTLP

Ochuc - cekpetap

Odhuc-MeHMDKBP

®utancuet: bakkoso aeno

WkoHoMMK - nHopmaTop

o
w
I’
=
e
-
@

Queypa 2. Hali — yecmo cpewjaHu 8b3MOXHOCMU 3@ hPOheCUOHarHa kKeanugukayus 8
yHUgepcumemcka UHghopMayuoHHa cpeda
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B cBeToBeH Malyab kbM BCeku eauH YHuBepcuTeT cbluecTByBa LleHTbp 3a
npogecnoHanHo obyyeHue/LleHTbp 3a npodpecuoHanHa keamudukauus u o ap.
CXOOHM 3BeHa. Taka Bb3nUTaHUUMTE Ha JafgeHoTo Buclle yyebHO 3aBefeHue He
camo LLe NofyyaT aunsoma 3a CbOTBETHATa CTeNeH Ha 0bpa3oBaHue, HO 1 Wwe 6baar
YNECHEHN B CIyyal, Ye NoxenasT ga npuaobusT JombiHUTeNHa npodyecuoHanHa
kBanudukauns. YHUBepcuUTeTUTE Ca Han-noaxoasilaTta cpefa 3a npoeexiaHe Ha
kypcoBe 3a npodecuMoHanHa keanudukauus, TbA kaTo pasnonarat C
BMCOKOKBannuLMpaHu npenogasaTteny, KouTo ca cneuuanucT B cBosiTa obnacr.
CbBpEMEHHUTE YHWUBEPCUTETW pasnonarat CblO C MOOXOLAWM NOMELLEHNS W
TEXHUYECKO 060pyABaHe, 0TroBapsLLM Ha [ibpxaBHuUTe 06pa3oBaTenHu M3NCKBaHNS
3a npoBexaaHe Ha npodecnoHanHo obyyeHne. He Ha nocnegHo MsICTO
YHUBEPCUTETCKNTE WHOPMALMOHHM CMYXUTENM MO BpeMe Ha cBosita pabota
u3rpaxaat Bpb3ku C OpaHLLOBY, KynTYpHU U 06pa3oBaTenHU opraHM3aLmnm, KouTo
Morat fa 6bgat napTHLOpK B NPOBEXAAHeTo Ha 0by4yeHusiTa 3a npugobusaHe Ha
npodecnoHanHa Keanudukaums, HO M CbLUEBPEMEHHO Aa ObAaT MoTeHUMarnHw
paboTogartenu Ha KypcucTuTe.

B wmHoro ot cnyyamte, korato ce nuueHsupa LUMNO B yHuBepcuteTCka
MH(OPMaLMOHHA cpeaa, CNYXUTENNTe Ha AaaeHaTa MHCTUTYLMS MPOYYBaT 10 KOJKO
efHa npodecust € TbpceHa Ha nasapa Ha Tpyda, 3a J4a MOXe Aa npeasioxar Ha
obyyaBaluTe ce npodecroHanHn obyyeHus 3a LWMPOK AManasoH OT aKkTyamnHu u
TbpCeH npodecuy.

3a cbxaneHue B bBbnrapus KbM HacToAWMS MOMEHT Marka 4vacT Of
YHUBEPCUTETUTE MMaT B CBOsATA CTPYKTypa LEHTPOBE 3a NpodecioHanHa wnm
CneaaunnomMHa keanudukaums. [lpe3 nocnegHuTe roguHM ce  Habnopaea
TEHOEHUMS, UMEHHO YHUBEPCUTETUTE Aa 3anoysat npoueaypa no nuueHsnpaHe Ha
LMO, cnenpaitkm onuTbT Ha BUCLLIMTE yyunuwa no ceeta. Croped peructbpa Ha
MwuHncTepcTBO Ha o0OpasoBaHueTo W Haykata B Penybnuka Bbarapus ca
akpeguTMpaHn obwo 51 BucwwW ywunuwa, oT KouTo edBa 14 ca nuueHaupanu
LeHTpoBE 3a NpodecuoHanHo 0oOyyeHWe W npoBexaaT ObyveHWst CbrmacHo
U3NCKBaHMSTA Ha HauuoHanmHaTa areHuwst 3a npodiecloHanHo obpas3oBaHue W
obyueHue.

YacT oT BUCLUMTE YHUBEPCUTETUTE HE Ca 3acerHaTu B MPOYYBaHETO, Thil KaTo B
CTpyKTypaTa CW MMaT Cb3fafeHn CBOM ODy4nMTenHM LIEHTPOBE U He churypupat B
perncTbpa Ha HauwoHanHaTta areHuust 3a npod)ecuoHanHo obpasoBaHMe W
00yyeHue. OByyeHusiTa, KOWTO Mpeanarat, ca ¢ No-pasnuyHa HaCOYEHOCT M He
CbOoTBETCTBAT Ha Te3u, kouto HAMOO nuueHaunpa.

7 HauyoHanHa areHuws 3a npodecioHanHo obpasosatue 1 0byueHve (HAMOO) — abpkaseH opraH KbM
MunucTepcky cbeeT Ha Penybrvka Bbnrapus, cb3naaeH cbe 3akoHa 3a npodiecioHanHoTo 06pasoBaHue 1
06yyerme npe3 2000 .
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BucwM yuebHHM 3aBeAeHHA, NPefOCTABALLM Bb3MOKHOCTHI
3a npodecnoHanHa KeanuduKauua

¥ Bucwm yyunuwa c
NnueHsmpann LNO

N Brcwu yannuwa
npeAocTaBaAM gpyra
dopma

W He npegocrasaT

Queypa 3. Bucwu yqunuwa, npedocmasauju 8b3MOXHOCMU 38 NPOGHECUOHaITHa
Keanuguxkayus.

YHUBEPCUTETBT MO OMONMOTEKO3HAHWE M MH(OPMALMOHHM TEXHOMOTMM €
BKIMIOYEH B CMIMCbKA Ha YHWUBEPCUTETWTE B, KOUTO MMAT NuUeH3npaH LieHTbp 3a
npodgecnoHanHo obyyeHune. Ha 24.02.2016 r. YHnBUT nuueHsmpa LIMNO, o6yyeHneTo
B KOETO Ce MpOBEXAa CbIMacHO M3UCKBaHWATA Ha 3akoHa 3a MpohecMoHasHo
obpasoBaHne 1 0bydyeHne U [gbpkaBHUTE 00pa3oBaTeNHM W3UCKBAHWS 3a
npupobuBaHe Ha kBanudukauust no npodecuss Ha MOH u HAMOO. Moeve
WHEopMaLms 3a NpeanaraHnTe Npogecum 1 CNeLmranHocT MoXe Aa ce Hamepy Ha
UHTepHET aapec http://cpo.unibit.bg.

B cBosita cTpykTypa YHMBUT uma cbio LieHTsbp 3a npoabmkasallo obyyeHue,
KOWTO MMa BoraT OnuT B MPefoCTaBSHETO Ha Bb3MOXHOCTK 3a NpodecuoHanHa
nvnu crnegannioMHa Keanudukaums Ha CTyAeHTUTe, 3aBbpinnn YHnbUT (OBWE,
MUBAS, KB[10), kakTo M Ha ApYrY BBHLLUHM NkLa, KOUTO MMaT He0HX0aUMOTO CPeaHO
N Buclue obpasoBaHue.

B cTpykTypata Ha YHUBEpPCUTETUTE OCBEH LEHTpOBE 3a NpOECcMOHanHoO
00y4eHve nma n apyrv pasHoobpasHu hopmMm, MHULMATMBI W NPOrpamm, CBbP3aHH C
npogecuoHanHata ksanudukans, Ypes Kouto ce NOAKPENs NonuTUKaTa Ha yyeHe
npes Lenwus xmeoT - Tabnuua 1.

8 [TbpxaBeH 61bnmoTekapcku MHCTUTYT
9 MonyBMCL MHCTUTYT Mo GUENMOTEYHO Aeno
10 Konex no bubnuoteyHo aeno
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Cocbuiickn yHuBepcutet ,CB. KnumeHT Oxpuacku”

- LeHTsp 3a 06pasosaTentu ycnyru;
- MopapeHu pokymentn B HANOO 3a nuugH3anpare Ha LIMO.

LLlymeHckwn yHmBepeuteT “Enmckon KoHctaHTuH [MpecnaBcku’

- [enaptameHT 3a UHpopMaLWs, KBanMUKaLMA M Npogbivkasallo 06pasoBaHume;
- [OWKMO - BapHa;
- LlenTnbp 3a enekTpoHHO 06yyeHue.

/koHOMUYeCKH YHUBEPCUTET - BapHa

Mporpamu 3a KPaTKOCPOUHO 06y4eHMe:
- 3acneunanusanTy;
- 3a OOMb/IHUTENHa CneLnanHocT.

PyceHckw yHuBepeuteT ,AHren KbHyeB®

LleHTbpbT 3a NpogbmkaBaLyo 0byyeHne nputexasa cepTudumkat 3a kavectso no 1SO 9001:
2008 c obxsaT Ha cepTudmKauus - nNpoabkaeawo oOyyeHne: MoBUWABAHE Ha
KBanudmkaunsaTa, npeksanudukaLps, Cneuuanusauusi, KpaTtkOCPOUHM U AbNrOCPOUHM
KYPCOBE, KIOYOBM KOMMETEHLMM, APy 0By4eHus.

YHUBEPCUTET MO apXUTEKTypa, CTPOUTENCTBO U re0aesms

LleHTbpbT 3a €NEKTPOHHO U CNeaaunIoMHO o6yquMe npoBeXaa KpaTkoCPOYHU KypcoBe U
cneumanusaguu.

Tabnuya 1. ®opmu, UHULUaMUBU U npo2pamMu 3a NPoghecuoHarHa Keanugukayus

Buclwure yumnuwa B cTpaHata HW Ce CTpeMsaT fa npeanarat pasHoobpasHu
(hOpMM 1 BL3MOXHOCTK 33 NPOdecoHanHa u cresaunnoMHa keanudukayws. Mo
CBETa MOYTW BCAKO €AHO BUCLIE YYWNULLE WMa B CBOSTa CTPYKTYpa LIEHTHP 3a
npoabmxaBaLLo/npodecuoHanHo obyyeHre unu cneaannnomMHa ksanudukauns. Mo
pesyntaTuTe OT NPOBEAEHWUS aHanu3 MOXEM [a 3aKMouYuM, Ye npes nocresHuTe
TOOMHU BUCLLIMTE YYWNULLA Ha TepuTopusTa Ha Bbrrapus akTMBHO yyacTsar B
npoueca Ha cepTuduuuMpaHe Ha NPWAOOWTM 3HAHMS W KOMMETEHUMM, KOeTo
nognomara yCTON4NBOTO COLMAmNHO M MKOHOMUYECKO Pa3BUTUE M YTBBbPXKAABaHe U
CbXpaHsBaHe Ha HauuoHanHaTa M KynTypHa uHoeHTuuHocT. Cpeq uenute um ca
BMCOKOTO HVMBO Ha 3HAHWSATA, Bb3MOXHOCTTA 3a MHOBALMM, afanTMBHOCTTa CPSMO
NPOMEHNTE B €CTECTBOTO Ha paboTata M MbIHOTO COLMANHO W KYMTYPHO BKITIOYBaHE,
a OCHOBHMTE NPUHLMNKM Ca CBbP3aHM C NOBYMLLABAHE Ka4eCTBOTO Ha 06pa30BaHUETO
1 0By4eHNeTO, M3rPaXgaHETO Ha MUCTIELLM, MOXELM U UHWLMATVBHIA JIMYHOCTH,
paBeH AOCTBbN [0 YYeHe Mpe3 LEenust XWBOT, KakTo 1 obpa3oBaHue u oby4yeHue,
cbobpaseHu € MKOHOMMKATa W nasapa Ha Tpyga.

Nutepatypa

1. NMiobomupoBa, A. AKTyanHO CbCTOSIHUE W TEHAEHUMN 33 PasBUTME Ha MPOPECMOHANHOTO
obpasoBaHne M 0OyyeHMe B MepcrnekTMBaTa Ha YYEHETO Mpe3 LEnus KUBOT.
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PROFESSIONAL QUALIFICATION
IN UNIVERSITY INFORMATION ENVIRONMENT

Ivanka Yankova, Kamelia Nusheva, Denitsa Dimitrova

University of library studies and information technologies (ULSIT)
i.yankova@unibit.bg, k.nusheva@unibit.bg, d.dimitrova@unibit.bg

Abstract: The report aims to examine the possibilities for professional qualification in university
information environment. It is presented an analysis of the contemporary forms of enhancing
the professional qualification of the employees and academic staff and the opportunities for
additional professional qualification provided to the students who are trained in a university
information environment. It focuses on the most common professions and specialties licensed
in the Vocational Training Centers, which are in the structure of higher education institutions.

Keywords: professional qualification, university information environment, vocational training
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CTATUCTUYECKM U3BOAN 3A KONMUYECTBEHU
XAPAKTEPUCTUKM HA CNTOXHOTO CMECEHO U3PEYEHUE B
BBIIFAPCKUA E3UK

Becka Honyeea?, llems bbpkanoea, AnekcaHobp UeaHoes,
Bnadumup Yaedapos:

Mnosduscku yHugepcumem ,Maucuti XuneHdapcku*
yn. Llap AceH 24, 4000 Mnosdus
wesnon@uni-plovdiv.bg?, barka@uni-plovdiv.bg®, alex9408@icloud.com,
vlado3vsch@gmail.com?

Pe3stome: B cmamusima e nocmpoeH Mamemamuyecku Moden Ha UspeyeHuemo e 6bieapekust
e3UK, ompassieaw; He208UMe KOMUYECMEEHU Xapakmepucmuku obxeam, 6pol enmagHu
uspeyeHus, 6poli NOOYUHEHU u3peyeHusi, bpoll cbnNOOYUHEHU u3peyeHusi, dbnboYuHa Ha
uspeyeHuemo, 6poll CbYUHUMENHU 8pb3KU U 6poll nodYyuHUMenHU epb3kuU. To3u Moden e
NpusioxeH 3a uscnedsaHe Ha CIIOXHOMO CMECEHO U3peyeHuUe 8 bbeapckusi e3uk. HanpaseHu
ca cmamucmu4ecku u3eodu 3a obxeam u db160YUHa Ha U3peYeHcKkama cmpykmypa, Kakmo
U 32 Yyecmomama Ha munogeme NOGYUHEHU U3PEYEHUs 8 poMaHa ,AHmuxpucm®Ha EmunusH
Cmares.

Kntovoeu dymu: aHanus Ha OaHHu, 6bi2apcku CUHMAKCUC, CIIOKHOMO CMECEHO U3PEYEHUE,
MamemMamuyecko ModenupaHe Ha ecmecmeeHUs e3uK, MOOeN Ha U3peyeHuemo

1. CnoxHOTO CMeCeHO M3peyeHue B Obnrapckns esuk

EcTecTBeHMAT e3unk, cnopea NpeacTaBUTenuTe Ha reHepaTueHaTa rpamaTika, e
Be3kpaiiHo MHOXECTBO OT U3PEYeHUs, Cb3aasally ce OT kpaeH 6poit AyMu no KpaeH
Bpon npasuna. MMbpBUYHaTa (PYHKUMS HA e3nka € MPOLECHT Ha hopmynupanxe,
n3passBaHe M pasdupaHe Ha mucnu. BbanpremaHeTo Ha u3pedeHckata peanHocT
KaTo apxuTepTypa Ha MEHTanHUA nnaH Ha ,FoBOpeLLMA“ N03BOMSIBA MOAENPaHe Ha
CUHTaKTMYHaTa CTPYKTypa (W3kasa). E3aukoBaTa KOMMETEHTHOCT Ha YoBeka e
MCUXONOTMYECKUSAT FeHepaTop Ha CUHTAKTUYHUTE KOHCTPYKLMK.

Cuuta ce, Ye eankoBaTa KOMMETEHTHOCT Ha Emunusan CtaHeB e BbpxoBa cpen
Te3n cnocobHOCTM Ha HocuTenuTe Ha Bbnrapckus eavk npes 20 Bek. CBeToBHaTa
opraHusaums FOHECKO e npusHana Herosusi NprHOC KbM CBETOBHOTO IUTEPATYPHO
W KyNTYPHO HacneacTBo.

MpocTUTE U3PEYEHUs B €OHO CIIOXHO CMECEHO W3peyeHne ce CBbP3BaT Ypes
CBUYMHWUTENHW W NOLYUMHUTENHU BPB3KW. HanpuMep B CIIOXHOTO CMECEHO U3peYeHie
Bwxaam u pasbupam, Yye cu npas. UMa €A4Ha CbUMHUTENHA W edHa NOAYUHUTENHA
Bpb3Ka.

KonuuectBeHuTE XapakTEPUCTUKM Ha CHOXHOTO CMECEHO W3pEYEeHWe, KOUTO
HabnogaBame B TOBa 13crnegsaHe ca: 6poil NpocTy u3peyeHmns B CIOXHOTO (06xBaT),
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Opoit rnaBHKM un3peyeHus, OpOM MOAYMHEHM U3peyeHus, Bpoil CbMoAUYMHEHU
n3peyeHns, Bpo nocnegoBaTenHo MOAYMHEHW M3peyeHus (gbnbounHa), Gpon
CbYMHUTENHM 1 BP0t NOAYMHUTENHN BPB3KW MEXIY NPOCTUTE U3PEYEHNS B PAMKUTE
Ha CNOXHOTO CMECEHO.

KaTo npumep 3a CNOXHO CMECEHO W3peyeHue Lie pasrfiefame WU3peyeHneTo
Jckawe mu ce /ga 6bga cam, /aa pasmMucns/wo cTaHa ¢ MeHe,/ obadve CTapeubT He Me
OCTaBsiLLe C MUCAIUTE MI.“ OT pOMaHa ,AHTUXpUCT" Ha EMunnan CrtaHes ([5], cTp. 229).
[MpecmsiTaMe HETOBUTE KONIMYECTBEHU XapaKTEPUCTUKM W NOSTyYaBame:

06xBaT 5: neT NpoCTH N3peyeHms,

Opoil rmaBHM M3peyeHust 2: uckalle MU Ce / CTapeLbT He Me OCTaBsille C
MucnuTe Mu

Bpon nogunHeHn nspeyenmns 3: oa 6baa cam / ga pasmmcns/ Wwo craHa ¢ MeHe
Opoit cbnogumMHEHM U3pedeHns 2: Aa bbaa cam, /aa pasmucns

AbnbounHa Ha u3pedeHneTo 3: uckawe mu ce /0a 6vda cam, 0a pasmucs/
W0 cmaHa ¢ MeHe

Opoil CbYMHUTENHM BPb3KK B M3PEYEHMETO 2: (MbpBaTa e nay3a, MapkupaHa
CbC 3aneras, U BTopata € CbYMHUTENHWAT Cbio3 0baye): Mckawe mu ce Oa
6n0a cam, da pasmucis W0 cmaHa C MeHe, obaye cmapeybm He Me
ocmagswe ¢ MUCIume Mu.

Opoil NOAYMHUTENHN BPB3KW B M3PEYEHUETO 3: B MOAYUHUTENHM Cbio3a da
(0a 6B0a cam, 0a pasmucns)n egHa 6€3Cbio3Ha Bpb3Ka (W0 cmaHa ¢ MeHe).

Bcsko nspeyeHne moxe a 6bae NpeacTaBeHo M CbC CUHTAKTUYHO AbPBO CbC
cboTBeTeH 06xBaT v AbnboumHa [1,2].

2. MartemaTnyecku MoAen Ha U3peveHneTo

M3peueHneTo Lie Mogenupame Cbe CryqanHus Bektop X=(X1, Xz, X3, X4, X5, Xs,
X7), kKbaeTo X;, i=1,...,7, ca ONCKPETHM LENOYUCIIEHN CIyYalHU BENMYMHY 1

X1 e Gpoit npocTn 3peyeHns (0bxaar),

Xz
X3
X4
Xs
Xs
X7

€ 6poli rmaBHu U3peyeHus,

€ Opoil NOAYNHEHN N3peYeHNS,

€ Opoit CbNoAYMHEHU U3PEYEHMS,

e Bpoit nocneoBaTerniHoO NOAYMHEHM M3peYeHUs (AbnooYnHa),
€ OpOil CbYMHUTENHM BPb3KW B U3PEYEHUATa,

€ Opoi NOAYMHUTENHU BPB3KN B U3PEYEHNSTA.

Tosu Mogen oTpassiBa KONMMYECTBEHUTE XapakTepuUCTWKKM Ha u3pedeHueto. C
T3/ MOAEN MOXEM fa ONULLIEM Pa3nuyHI BUAOBE U3peyeHns. Hanpumep:

(X1=1, X2=0, X3=0, X4=0, Xs=1, X6=0, X7=0) e npocTo uspeyexue.

(X122, X221, X321, Xa21, X521, Xe=0, X7=1) € XapakTepHO 3a CMOXHOTO
CbCTaBHO M3peYeHme.
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o (X123, X221, X521, X422, X522, X621, X721) € xapakTepHO 3a CMOXHO
CMECeHO M3peyeHme.
OB6eKT Ha TOBa M3cnefBaHe € CIIOKHOTO CMECEHO M3PEYEHNE.

LlJ,e Hanpasum CTaTUCTUYECKN M3BOAM 3a KONMUYECTBEHUTE XapaKTePUCTUKN Ha
CNOXHOTO CMECEHO M3PeYeHIe B NPOM3BEAEHNETO ,AHTuxpucT Ha EMunnsH CtaHes.

3. YeCTOTHM HabONOAEHUA HA CNTOXHOTO CMECEHO U3peyeHue

HanpaseHa e u3sagka ot 200 CnoXHM CMeCeHN U3peyeHus, 3bpaHu no cryyaeH
HauMH OT pomaHa ,Axtuxpuct* Ha EmunuaH CtaHeB [5]. 3a BcAKko n3peueHue ca
npecmeTHat obxeaT, abnbounHa, Bpol rmaBHU M3peyeHus, BPoON NOJUMHEHM
n3peyeHns, Opol CbMoAYMHEHM U3peyeHusi, OpoiA  CbUMHMTENHWM W Bpoi
NOAYNHUTENHM BPB3kY [4]. MonyyeHuTe gaHHM ca npescTaBeHn B Tabnmua.

[aHHuTe We aHanuavpame CbC cpeaa 3a CTaTUCTUYECKM aHanua Ha gaHHn R. (R
Core Team 2012)

4. CTaTUCTUYECKU U3BOAM 3a CIIOXKHOTO CMECEHO M3peyeHne

MeavaHaTa Ha efHa criyyaiiHa BenMYMHA e Msipka 3a HeliHaTa OuakBaHa
(cpemHa) cToiHOCT. Hapuya ce olie MeanaHa Ha nonynaumsTa, 3aLoTo ciyyarnHaTta
BENNYMHA € MoAen Ha nonynauuara.

MegnuaHata Ha 13BagKkaTa e Ta3u CTOMHOCT, 3a kosTo 50% OT AaHHUTe ca no-
ronemu oT Heq UnK paBHU Ha Heq, a OCTaHanuTe 50% ot OaHHUTE Ca No-Marnku unm
paBHM Ha Hesi. MeamMaHaTa Ha U3BafkaTa MOXE Aa Ce M3YMCIIM OT AaHHUTE, KOUTO
“mame.

AKO aHanuaMpame BCWYKW M3pEYeHUs OT efHO NPOM3BEfEeHUEe, MOXeM [a
npecMeTHeM MeauaHaTa Ha Ta3u nonynauums. Ho ToBa 0BUKHOBEHO € HemocunHa
3agava.

OB6uMkHOBEHO MeduaHaTa Ha nomynauusiTa He e U3BeCTHa U Hue Tpsabea ga s
oueHum. EOHO CPeAcTBO 3a OLEHka Ha MedwaHata € AOBEPUTENHUAT MHTepBan.
[loBepuTEnHUAT WHTEpBanN e Han-KbCUS YUCHOB WHTEpBan, KOWTO MOKpWBa
Heu3BecTHaTa MeauaHa ¢ ronsma To4HoCT (06ukHoBeHO 95% nm 99%).

e nocTpoum [OBEPWUTENHM WHTEPBANW 3a MeOWaHuTe Ha ChyyailHuTe
KoMnoHeHTn Xj, i=1,...,7, Ha BekTopa X. [loBepuTenHUTE UHTEPBANK Ca MHTEpBAITHU
OLEHK/ 33 CbOTBETHWTE MeduaHW Ha nonynauuute (B chyyas MenuaHuTe Ha
KOMUYECTBEHUTE XapakTEPUCTUKN Ha CMOXHWTE CMECEHU M3PEeYeHUs B pomaHa
LAHTUXpUCT Ha EMunnsn CtaHes).

B [2] ca npeacTaBeHu HOBM hakTh 3a e3nka Ha Emunnas CtaHeB Ha basaTa Ha
TOYKOBM OLIEHKN Ha YMCIOBUTE XapaKTEPUCTUKM (KBAPTUIUTE HA BEPOSITHOCTHUTE
pasnpegeneHus) Ha KoNMYeCTBEHUTE NapaMeTpn Ha HETOBUTE M3PEYEHNS.
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Hawara uen cera e ga HanpaeuM CTaTUCTUYECKU U3BOAW 3a e31ka Ha EMunnsH
CraHeB Ha 6a3aTta Ha MHTEpPBamnHN OLEHKN HA KONMYECTBEHUTE XapaKTEPUCTMKM Ha
HEroBMTE CIOXHW CMECEHN M3peYeHust. HalumTe 13BoaM e Ce OCHOBABAT Ha efHa
yacT OT MpOM3BEEHWETO — Ha CnydyanHa usBagka OT 200 CHOXHM CMECEHU
u3peyerms. Te He moraT aa 6baat 100% BepHu. Ho korato He 3Haem moyHo, fobpe
€ Aa 3HaeM ¢ sepossmHocm. Pukcupame MakcuManHaTa BePOSTHOCT, C KOSITO MOXKEM
Ja CrpelumM B HaluMTe 13BOaM, Ja € Manko uucno. MakcumanHaTta BeposiTHOCT, €
KOSITO MOXEM [a C/ MO3BOSMM [1a HanpaBMM rpeLLKka 3a CUHTaKkcuca Ha EmunusH
CraveB e 0.01. Toea o3HauaBa, Ye HawuTe M3BoaM We Obaat BepHn ¢ 99%
CUIYPHOCT.

e noctpoum 99% ROBEPUTENHM MHTEPBANM C KOMAHAW Ha R 1 e HanpaBum
CTaTUCTMYECKM U3BOAN [3].

Mo To3n HauMH Ha 6asaTa Ha aHanMaupaHuTe M3pEYeHWs 1 MOOXOAALM
CTaTUCTMYECKN METOOM Lie HanpaBuM CTAaTUCTMYECKW M3BOAM 3a CHMHTaKcuca Ha
LANOTO npousseaeHne ,Axtuxpuct* Ha EmunusH CtaHes.

41 WscnepBaHe Ha Opos nMpocTU M3peyeHMss B CNOXHOTO (oOxBaTt) B
npousseaeHneTo Ha EmunusH CtaHeB

BpOﬂT Ha NpOCTUTE M3PEYeHNa B CNOXHOTO € CbXpaHeH B NpoMeHnumBaTa
table$rank. C komaHgata wilcox.test cTpoum foBEpUTENHUS UHTEPBAT.

> wilcox.test (table$rank, conf.level=0.99, conf.int=TRUE)
Wilcoxon signed rank test with continuity correction
data: table$rank
V = 20100, p-value < 2.2e-16
alternative hypothesis: true location is not equal to 0
99 percent confidence interval:
5.499966 6.000060
sample estimates:
(pseudo)median
5.50005

Cmamucmuyecku u3god: 99% poBepuTeneH nHTepBan 3a obxaata e (5.5, 6.0).

C 99% curypHOCT MOXeM Aa TBbPAUM, Ye BPOST MPOCTM M3PEYEHNS B CIIOXKHOTO
CMeCeHO B TOBa Npou3sseaeHue e 5 unu 6.

M3800 3a cuHmaxcuca: TUNMYHOTO 3a pomaHa ,AHTUXpUCT" Ha Emunmnsx CtaHes
€, Ye BpOoSAT NPOCTM U3PEYEHUs B CIOXHOTO CMECEHO (00xBaTbT) € 5 unu 6.
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4.2 WscnepBaHe Ha 6pos rmaBHU U3peyeHUs

Mo aHanor1yeH Ha4uH NpaBMM M3BOAM 3a BPOS rMaBHM U3PEYEHMS.

Cmamucmuyecku u3god: 99% [oBepuTeneH WHTepean 3a Opos rmaBHU
napeyeHns e (2, 2.5). C 99% curypHocT MOXeM Aa TBbpAWM, Ye BpOosT rnaBHu
U3pEeYEHNs B CIIOKHOTO CMECEHO B TOBA NPOU3BEaEHNE € 2 unu 3.

M3600 3a cuHmakcuca: TUNMYHOTO 3a pomaHa ,AHTUXpUCT" Ha EMunnaH CtaHeB
€, Ye OpOSAT rNaBHN U3PEYEHNS B CIOXHOTO CMECEHO € 2 unn 3.

4.3 WUscnepBaHe Ha 6posi NOAYMHEHU U3PEYEHUA

Cmamucmuyecku u3g00: 99% poBepuTeneH wHTepean 3a 6pos NOLUMHEHU
uspeyermns e (3, 3.5). C 99% curypHocT MOXeM Aa TBbPAUM, Ye BposAT NogUMHEHN
U3PEYEHNS B CIIOKHOTO CMECEHO B TOBa Npou3seaeHe e 3 unm 4.

M3800 3a cuHmakcuca: TUNMYHOTO 3a pomaHa ,AHTUXpUCT* Ha EmMunmnsaH CtaHes
€, Ye BpOosAT NOAUNHEHUN M3PEYEHUS B CTIOXHOTO CMECEHO € 3 unm 4.

4.4 WscnepBaHe Ha 6posi CbNOAYMHEHU U3PEYEHUSA

Cmamucmuyecku u3800: 99% foBepuTeneH MHTepBan 3a Bpos CbnogUMHEHN
napeyeHns e (2.0, 3.0). C 99% curypHocT MOXeM [a TBbpAWM, 4ve OposT
CbMOAYMHEHM N3PEYEHNS B CITOXXHOTO CMECEHO B TOBa Npon3BeaeHue e 2 unm 3.

M3600 3a cuHmakcuca: TUNMYHOTO 3a pomMaHa ,AHTUXpUCT" Ha EmunmusaH CTaHes
€, Ye OpoSAT CbNOAUMHEHN U3PEYEHIS B CIIOXHOTO CMECEHO € 2 N 3.

4.5 WacnepaBaHe Ha 6poy paBHMLA (ALNGOYMHA) HA U3peYeHMsTa

Cmamucmuyecku u3600: 99% RoBepuUTeneH WHTEpPBanN 3a AbnbounHaTta e (2.9,
3.0). C 99% curypHOCT MOXeM Aa TBbPAWM, Ye AbNBoYMHATa Ha CIIOXHOTO CMECEHO
u3peyeHne B TOBa NpousseaeHue e 2 umm 3.

M3800 3a cuHmakcuca: TUNMYHOTO 3a pomaHa ,AHTUXpUCT* Ha EMunmnsaH CtaHes
€, Ye AbnboumHaTa Ha CIIOXXHOTO CMECEHO U3peYeHie e 2 unu 3.

4.6 W3cnepBaHe Ha 6pos CbYMHMTENHU BPBL3KU B U3PEYEHMATA

Cratuctuyeckn m3Bop: 99% [oBepuTENEH WHTEPBAN 3a BPOsi CHYUHUTENHU
Bpb3ku e (1.0, 1.5). C 99% curypHOCT MOXEM fa TBbPANUM, Ye BPOST CbUUHUTENHM
BPB3KM B CIIOXXHOTO CMECEHO U3pEeYEHHe B pomaHa ,AHTUXpUCT" Ha EmunusH Ctanes
e1unm2.

U3800 3a cuHmakcuca: TUNWYHOTO 3a pomaHa ,AHTUXpUCT" Ha EMunnaH CTaHeB
€, Ye OposAT CLUMHUTENHM BPb3KM MEXY NPOCTUTE U3PEYEHUS B CIIOKHOTO CMECEHO
e1unm2.
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4.7 WscnepBaHe Ha 6posi NOAYNHUTENHN BPBH3KKU B U3pPEeYEHUATA

Cratuctnyeckn ussoa: 99% [oBepuTeneH MHTEpBan 3a Oposi MOAUMHUTENHM
Bpb3ky € (1.0, 1.5). C 99% curypHOCT MOXEM Aa TBBPAUM, Ye BPOAT NOLUMHUTENHN
BPBb3KM B CNOXXHOTO CMECEHO M3peyeHne Ha ToBa npoussedeHue e 1 unm 2.

/3Bop 3a cuHTakcuca: TUNMYHOTO 3a poMaHa ,AHTUXpUCT® Ha EmunnaH CtaHeB
€, 4e bposAT NOAUYMHUTENHM BPB3KM MEXAY NPOCTUTE U3PEYEHMS B CIIOKHOTO CMECEHO
napeyenme e 1 nnm 2.

3aknioyeHue

HanpaBuxme CTaTUCTMYECKM W3BOAM 33 KOMMYECTBEHUte XapakTepUCTUKM
00xBaT, AbnbounHa, 6poit raBHM U3peueHns, 6poit NoauYMHeHN uspedeHuns, 6poi
CbMOAYMHEHN WM3pEeYEeHNsi, OPON CBYMHUTENHM W BPON NMOLUMHWTENHU BPB3KM Ha
CNOXHOTO CMECEHO M3peyeHie B pomaHa ,AHTUXpUCT" Ha EmunusH CTaHes.

HanpaBeHnTe W3BOAM 3a CMOXHOTO CMECEHO  M3peyeHue Haarpaxpar
CbllecTByBaWymTE B Obnrapckata CMHTaKTMYHA TpaguumMs 3HaHus. TMocTposiBaiku
MOZEN Ha KONMWYEeCTBEHUTE MapaMmeTpyu Ha WU3peveHckaTa CTPYKTypa, HacTOSLIOTO
uacneaeaHe [obaBs HOB NOAXOA 3a U3CMEABAHE Ha CUMHTaKCUCa.

bnarogapHocTtu

lMpoBeaeHNUTe CTAaTUCTUYECKU M3CNEBaHUS 32 CIIOXHOTO CMECEHO U3PEYEHME B
Obnrapckus eank ca 4acTUYHO chuHaHCKpaHu oT npoekt Or17-OMU-008 kbm PoHa
“HayuHu nscnepsanus’ npu Mnosamecku yHueepcuteT “Mamcnii Xunenaapcku®.
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STATISTICAL INFERENCE FOR QUANTITATIVE CHARACTERISTICS OF
BULGARIAN COMPLEX-COMPOUND SENTENCE

Veska Noncheva, Petya Barkalova, Alexandar lvanov, Vladimir Chavdarov
University of Plovdiv Paisii Hilendarski

24 Tzar Asen, 4000 Plovdiv

Abstract: A new probabilistic model of sentence is presented. This model reflects the basic
quantitative characteristics of the sentence. Statistical inference for Bulgarian complex-
compound sentence in the novel Antichrist written by Emilian Stanev is made.



128 X HayuoHanHa koHghepeHyus ,06pasosaHuemo u uzcnedsaHusma 8 uHghopmayuoHHomo obuecmso” 2017

INQUIRY-BASED LEARNING OF REAL FINANCIAL SITUATIONS
IN MIDDLE SCHOOL MATH CLASSES

lordanka Gortcheva

Institute of Mathematics and Informatics at the Bulgarian Academy of Sciences
gorcheva@yahoo.com

Abstract: Studying the finances related topic of interest in middle school math classes lays the
fundamentals of students’ financial literacy and skills. Since banks already issue children’s and
teenagers’ debit cards, word problems which require sticking to pre-defined financial limits are
of special importance. They prepare the students to make adequate financial decisions and
build a bridge between school mathematics and real world.

Key words: Word problems, Checking account, Principal, Interest rate, Negative interest rate

Money should be the solution and not the problem.
Gustave Flaubert (1821-1880)

1. Introduction

Recently many banking institutions started issuing children’s debit cards affiliated
with their parents’ checking accounts. Knowledge of the basic mechanisms of running
such accounts thus becomes part of the financial literacy of parents and children alike.

2. Problem formulation

Inquiry-oriented word problems with realistic numerical data teach the students
not only to manage their pocket money but also to spend it responsibly [1]. Therefore,
as a source of information such problems should be periodically updated. The
problem situation that follows uses annual percentage yield (APY) which is about thirty
to fifty times less than the levels of the bank interest used in textbooks [2-4]. Such a
close-to-real-world value allows the students to work in more practical environment
which requires not only knowledge of percentage, simple and compound interest, but
also of taxes and bank fees.

Problem situation. Mr. Beem has a checking account at 0.1% APY. It costs him
a $3.25 maintenance fee which is automatically withdrawn at the end of the month.
Every day of the financial year (which for the bank is 360 days) the money in the
account is subject to simple interest. The interest is added to the account at the end
of the financial year after being charged 8% tax.



X HayuonanHa koHgbepeHyus ,06pasogaHuemo u uscredsaHusima e UHhopMayuoHHomo objecmso” 2017 129

In the beginning of 2016 there were $1,000 in Mr. Beem’s checking account.

a) Calculate the account balance at the end of each financial month of 2016 and
the percentage of Mr. Beem’s profit or loss at the end of the year compared to its
beginning. Show your results in a table.

b) Calculate the account balance at the end of each year from 2016 to 2027 if no
money is added to the account and every year on January 1st the bank raises its
maintenance fee by 15% compared to the previous year. Show your results in a table.

¢) Under the conditions above, when will Mr. Beem not be able to maintain his
checking account anymore?

3. Inquiry-based learning

In textbook writing, numerical data included in word problems is often chosen for
the sake of calculation simplicity. With the means of information technologies (IT), this
is no longer necessary. Spreadsheets decrease the burden of calculations, help the
students focus on the algorithm, and provide a neat representation of the results as
suggested in [5].

The formulation of the Problem situation shows the students not only the idea
of simple interest depending on the daily value of the principal but also requires them
to evaluate Mr. Beem’s checking account as a kind of financial instrument. This helps
them learn how to calculate profit and loss, taxes and fees, etc. (Table 1).

Table 1. The principal in Mr. Beem’s account throughout financial year 2016
(all amounts of money are in dollars)

2016 2016 Monthly Principal Interest Principal Interest
Month Fee for the Month for the Month for the Month for the Month

1 3.25 1,000.00 0.08 10,000.00 0.83
2 3.25 996.75 0.08 9,996.75 0.83
3 3.25 993.50 0.08 9,993.50 0.83
4 3.25 990.25 0.08 9,990.25 0.83
5 3.25 987.00 0.08 9,987.00 0.83
b 3.25 983.75 0.08 9,983.75 0.83
7 3.25 980.50 0.08 9,980.50 0.83
8 3.25 977.25 0.08 9,977.25 0.83
9 3.25 974.00 0.08 9,974.00 0.83
10 3.25 970.75 0.08 9,970.75 0.83
11 3.25 967.50 0.08 9,967.50 0.83
12 3.25 964.25 0.08 9,964.25 0.83

End Value: 961.88 0.88 9,970.16 9.16

Percentage: -3.81% -0.30%

Using a spreadsheet for mathematical modelling of the situation provides a
convenient tool for inquiry-based learning. By changing only one entry of the table at
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a time, the students can see how Mr. Beem’s loss of money can be turned into profit
(Table 2). The moral of the story concerns the students’ own bank accounts. They
should stay informed about the bank fees and be aware of their checking balances.

Table 2. An appropriate principal can turn financial loss to profit
(all amounts of money are in dollars)

2016 2016 Monthly Principal Interest Principal Interest
Month Fee for the Month for the Month for the Month for the Month
1 3.25 100,000.00 8.33 1,000,000.00 83.33
2 3.25 99,996.75 8.33 999,996.75 83.33
3 3.25 99,993.50 8.33 999,993.50 83.33
4 3.25 99,990.25 8.33 999,990.25 83.33
5 3.25 99,987.00 8.33 999,987.00 83.33
6 3.25 99,983.75 8.33 999,983.75 83.33
7 3.25 99,980.50 8.33 999,980.50 83.33
8 3.25 99,977.25 8.33 999,977.25 83.33
9 3.25 99,974.00 8.33 999,974.00 83.33
10 3.25 99,970.75 8.33 999,970.75 83.33
1 3.25 99,967.50 833 999,967.50 83.33
12 3.25 99,964.25 8.33 999,964.25 83.33
End Value: 100,052.96 91.96 1,000,880.96 919.96
Percentage: 0.05% 0.09%

Table 3. The status of Mr. Beem’s account through several successive years
(all amounts of money are in dollars)

Financial | Monthly Balance on | Annual Balance on | Annual Balance on Annual
Year Fee January 1** | Change January 1* | Change January 1* Change
2016 3.25 1,000.00 -3.81% 10,000.00 | -0.30% 1,000,000.00 | 0.0881%
2017 3.74 961.88 -4.57% 9,970.16 -0.36% 1,000,880.96 | 0.0875%
2018 4.30 917.89 -5.53% 9,934.45 -0.43% 1,001,756.87 | 0.0868%
2019 4.95 867.11 -6.75% 9,891.98 -0.51% 1,002,626.89 | 0.0861%
2020 5.69 808.60 -8.34% 9,841.75 -0.60% 1,003,490.01 | 0.0852%
2021 6.54 741.16 -10.50% 9,782.64 -0.71% 1,004,345.01 | 0.0842%
2022 7.52 663.34 -13.52% 9,713.11 -0.84% 1,005,190.48 | 0.0830%
2023 8.65 573.66 -18.01% 9,631.78 | -0.99% 1,006,024.97 | 0.0817%
2024 9.95 470.34 -25.28% 9,536.80 -1.16% 1,006,846.66 | 0.0801%
2025 11.44 35144 -38.95% 9,426.24 -1.37% 1,007,653.63 | 0.0784%
2026 13.16 214.55 -73.48% 9,297.70 -1.61% 1,008,443.45 | 0.0763%
2027 15.13 56.89 79.73% 014837 | -1.80% 1,009,213.35 | 0.0740%

Inquiry-based learning through the spreadsheet shows that an amount of money
which is a thousand times greater than Mr. Beem’s initial balance makes the account
profitable despite the annual exponential growth of the maintenance fee. Even more,
the percentage of profit is reasonably close to the bank’s APY (Table 3).
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4. Dealing with negative interest rate

The positive or negative annual percentage change of Mr. Beem’s account
balance designates the profit or loss from using it as a financial instrument. The
Problem formulation can be developed even further: the numbers in it can be
changed to introduce the students to a recent trend in European finances related to
negative percentage rate, an idea already in use by the European Central Bank [6]
and several national banks across Europe [7-9].

Let us suppose that since the beginning of 2016 Mr. Beem’s bank had been
applying negative interest rates to the money deposited and his account was subject
to —0.1% interest rate.

The spreadsheet used so far gives a pretty good idea how this negative value will
affect Mr. Beem’s account. Since it will be the bank which will receive revenue, the
solution presumes that Mr. Beem should not pay tax on the interest (Table 4):

Table 4. A yearly effect of the negative interest rate

(all amounts of money are in dollars)

2016 2016 Monthly Principal Interest Principal Interest
Month Fee for the Month for the Month for the Month for the Month
1 3.25 1,000.00 -0.08 1,000,000.00 -83.33
2 3.25 996.75 -0.08 999,996.75 -83.33
3 3.25 993.50 -0.08 999,993.50 -83.33
4 3.25 990.25 -0.08 999,990.25 -83.33
5 3.25 987.00 -0.08 999,987.00 -83.33
6 3.25 983.75 -0.08 999,983.75 -83.33
7 3.25 980.50 -0.08 999,980.50 -83.33
8 3.25 977.25 -0.08 999,977.25 -83.33
9 3.25 974.00 -0.08 999,974.00 -83.33
10 3.25 970.75 -0.08 999,970.75 -83.33
11 3.25 967.50 -0.08 999,967.50 -83.33
12 3.25 964.25 -0.08 999,964.25 -83.33
End Value: 960.04 -0.96 998,961.04 -999.96
Percentage: -4.00% -0.10%

5. Discussions

Situations like the one described above are still hypothetical for the national bank
system. Their discussion aims to provide the middle school teachers with an additional
resource for developing their students’ mathematical creativity. They help students
mature financially, develop adaptiveness to real-life financial environment, and devise
rational financial strategies.

Some students can interpret the negative interest rate as a kind of maintenance
fee which the banks charge to keep money safe. However, as Table 4 shows, the
amount of the interest depends on the amount of the principal, while the amount of
maintenance fee does not.
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Table 4 conveys another message to middle school students concerning the
business applications of their knowledge. They need to decide what would be more
profitable in this situation: to keep money in bank accounts or cash in deposit boxes,
paying the respective bank fees for the service, or invest it. These types of decisions
broaden their interests beyond the mere calculation of percentages and introduce
them to the ideas of monetary policy. The level of students’ mathematical knowledge
and skills should not be an obstacle to inquiry-based learning: according to [10], “In
the beginning there are never rules or formulas.”

6. Concluding remarks

Inquiry-based learning develops middle school students’ critical outlook on real-
life situations such as those related to finances and banking. Together with personal
financial skills, it ensures their responsible societal attitude to the financial system
thus contributing to its stability.
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OCHOBONONa2awa 3a (huHaHco8ama 2paMomHOCM U YMEHUS Ha ydeHuyume. Tbl kamo
baHkume y Hac geye usdagam u Oemcku OebuMHU Kapmu, mekcmoeu 3adayu 3a suxsa,
npednonazawu cbobpassgaHe ¢ onpedeneHu (PUHaHCOBU O2paHUYeHusi, cmagam 6ce nho-
akmyanHu. Te nodzomesm yyeHuyume 3a 83emaHe Ha adeksamHu (hUHAHCOBU PEWEHUSs U
uszpax0am mocm mexdy yyunuuHama MamemMamuka u peanHus xugom.
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3D AUrUTANU3ALIUA, 3D BUSYANTU3ALIUA U 3D NPUHTUPAHE
- KONABOPALIUA MEXAY U3KYCTBO U HAYKA
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Pestome: pedcmageHu ca Mmemodu Ha obydyeHue 8 e0Ha om Hall-HOg8Ume MazuCmbpCKU
npoepamu 6 Akademusima 3a My3ukasnHo, TaHyo80 u M306pasumenHo uskycmeo e l1nosdus.
lokazaHu ca pe3ynmamu Om ekchepumeHmanHu uscnedeaHus 6 obmacmma Ha 3D
Oueumanusayusma, 3D eusyanuszayusma u 3D npuHmupaHemo, dQueumanHama
cyeHozpachusi 3a KOMNIOMBPHU Uepu U CKaHUPaHe Ha Yoselka ¢huaypa. M3cnedsaHemo e
pesynmam om cbmpyOHU4eCMeomo Mexdy Masucmbpckama npoepamau MHemumyma no
WHpopmayuonHu  u  KomyHuKayuoHHU mexHomoeuu npu bwreapckama Axkademus Ha
Haykume. CbmpyOHu4ecmeomo mexdy me3u 0ge uHcmumyyuu npedocmags yHuKaniHa
8b3MOXHOCM 3a 0ByyeHue Ha cmyOeHmume 8 npeceyHama 30Ha MexOy U3KYCmeo U Hayka.

Keywords: 3D digitalization, 3D visualization, 3D printing, digital scenography, human body
scanning, intersection of Art and Science

1.YBoa

Bpb3kata mexay U3KyCTBO W Hayka B 21 B. € €4Ha OT Hal-BaxHUTE NPEANOCTaBKY
33 Ka4yeCTBEHO CbBpPeMeHHO obpasoBaHue. WHTepAMCLUMMIMHAPHOTO MUCIEHE U
NpoeKuunTe My B NpakTukaTa AHEC NPaBAT Ha MyX 4 npax BCSKakBW OCTaTbLW OT
3aKOCTEHENW CXBalLiaHWs, Ye XUBONUCTa, CKyNNTypaTta, rpadukara 1 Matematukara,
buankaTa, XMMUsTa Ca AaneyHn CBETOBE HAMALLM HULLO 0BLLO NOMEXIY C1 1 4OpK
B3aMMHO W3KITIOYBALLM Ce.

Pa3BuTeTo Ha MHPOPMALIMOHHMTE N KOMYHWUKALWMOHHI TEXHONOMN M NpoLiecuTe
Ha OuruTanusaums OTAaBHA HamycHaxa 30HaTa Ha “TouvHuTe” Hayku. EauHuumTe u
HynWTe ca MaTepuanbT, C KOWUTO AHeC paboTaT W mporpamucTi, W XyLOXHULW.
Mukcen apT, HeT apT, kubep TeaTbp - HOBM BULOBE M XaHPOBE U3KYCTBO Ce 3apaxaar
MoA BMUSIHWE Ha HOBUTE TEXHONOTUN.

B crneaBawwmTe pegoBe e npeacTtaBeH MeTOAbT Ha 0DydyeHue B efHa OT Haii-
HOBMTE MarucTbpcku nporpamu “Myntumegms u BupTyanHa peanHocT” B
Axagemusita 3a MyankanHo, TaHLoBo u W3obpasutenHo WskycTso — MNnosams.



X HayuonanHa koHgbepeHyus ,06pasogaHuemo u uscredsaHusima e UHhopMayuoHHomo objecmso” 2017 135

2. 3D Bu3yanusauus, MopenvpaHe U MpPUHTUPaHe - MPUOPUTETH B
00y4eHueTo

Mo Bpeme Ha 0By4eHMETO B CreywanHocTTa, B pamkuTe Ha TpW CEMeCTbpa,
CTyZEHTUTe NoNyyaBaT creLvaniavpaHa NoAroToBka B pabotata ¢ npodecroHaneH
cogTyep 3a 3D mogenupaHe, 3D peHabpUHT ¢ V-ray, aHumaums 1 NocTipoayKLums,
3D npuHTMpaHe n 3D auruTanusauus M ouwle: MOYWBH rpaduka, BuLeoapT W
creunanHn eekT, OCHOBW Ha MPOrpammpaHeTo, WHTEPaKTUBEH AW3alH, CayHi
ansanH. [Mporpamata € HacovyeHa KbM OPWUEHTUPAHMTE KbM  KOMMIOTbPHUTE
TEXHOMOTMM CTYAEHTW, AaBalku MM Bb3MOXHOCT [a BRSI3aT B KOHTaKT CbC
CbBpPEMEHHW NPaKTVKM B AUTUTANHOTO W3KYCTBO, AM3aliH M Mporpamupate,
OUMUTamNHUTE TEXHOMOMMW W MPUMOXEHUS, KOMTO Ca W3BbH TPagUUMOHHMTE
AeduHnumn. MNpouecsT Ha 06yyeHme e CBbP3aH C MHTEPANCLIMNMMHAPHA, MPOEKTHO-
OpMeHTMpaHa, ekcriepumeHTanHa paboTa mMexay CTYAEHTU, UABalLW OT PasfnyHu
npochecuoHanHm cgepu.

[POEKTHO-OPUEHTUPAHOTO ODy4eHWe He € HOBOCT B 00pa3oBaTENHOTO HU
NPOCTPaHCTBO 1 YecTo 61Ba KOONEPUPAHO AOPH C KOHKPETHW NOPBYKM HA (OUPMM UK
MHCTUTYLMU. MHOrO No-ecpeKTvBHA, rpagnBHa 1 OpUeHTMPaHa KbM GbaeLyeto obaye
€ eKnepuMeHTarnHaTta Hay4Ho-u3cnegoBaterncka pabota. Takaea e Bb3MOXHOCTTa 3a
paboTa Ha CTygeHTUTe OT MarucTbpcka nporpama “MYNTUMEQWVA U BUPTYAJTHA
PEAJIHOCT” ¢ anapatypata Ha Smart Lab (YmHaTa nabopatopus) npn BAH w
CbTPYAHMYECTBOTO HW ¢ WHcTuTyTa no WHpopmaumoHH u KoMyHMKaLMOHHM
TexHonoruu.

CoTpypHuyectBoto HU ¢ WMWKT u nonssaHeTo Ha YmHata nabopatopus
paswupsiBa Bb3MOXHOCTUTE npu obydyeHneto. [loctura ce obeauHsiBaHe Ha
WHCTPYMEHTapuyMa, C KOWTO pasnonarat OTAENHWUTE MHCTUTYLMM, KakTO U Ha
noTeHUmMana oT 3HaHUst U YMeHWs. B pamkuTe Ha KpaTKOCPOUYHU UMK S BITOCPOYHM
y4ebHu npoekT OMBaT peanuavpaHu W U3NpobBaHW Ha MpaKTUKA NO3HaHWATA
npugobutn Mo BpeMe Ha NeKUMOHHMTE KypcoBe W OuBaT [oOpa3BuTM Npw
paspellaBaHe Ha NpobnemuTe, Bb3HUKHAMNM B X04a Ha NMPUMOXHUTE U3CNEABAHNS.

CTymeHTUTE nonyyaBaT Bb3MOXHOCTTA 3@ pasyyaBaHe Ha ypeauTte OT YMHata
nabopatopus (SmartLab) Ha AKOMVIH v akTuBHa pabota ¢ TX M CbNpoBOXAALLMTE
T COPTYEPHN NaKeTH.

EauH oT npuoputeTMTe npu Ccb3paBaHeTo Ha nabopatopusta Be 3D
AUr1Tanu3aLpsiTa kato OCHOBEH NOAX0Z 3a U3y4aBaHe Ha 06eKTH - Upe3 Cb3aBaHe
Ha KOMMIOTLPHU MOAENM W pecypcy 3a NMo-HaTaTbLUHA CUMynaums u paspaboTka Ha
MHOBATMBHM NPUNOXEHMS,

3D mofenupaHeTo U BU3yanu3auusTa ca npuopuTteT B 00y4eHMETO B Hawata
MarucTbpcka mporpama v B To3u cmucbn Smart Lab ce okasa Haw Heobxopum
NapTHbLOP.
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3. EkcnepumeHTH B cbTpyAHMYecTBo ¢ UAKT

Pabotata B MHOBaTWBHW 0BnacT# Ha mpecuyaHe Mexay M3KyCTBO M Hayka
u3nckea BbOOpaxXeHWe W TBOPYECTBO, HO U MH(OPMMPAHOCT M KOMMETEHTHOCT
OTHOCHO Bb3MOXHOCTUTE Ha pasnuyHUTe BUAOBE TEXHOMOMM, Xapayep, coTyep 1
komMOMHaTMBEH Moaxod npu u3non3saHeTo WM. OT CbLIECTBEHO 3HAYeHWe e W
cnocobHocTTa 3a 6bp30 cpaboTBaHe ¢ Heobxoanmms codTyep. OLle noseve nopaau
(bakTa, Ye CbBPEMEHHUAT COPTYEPEH Nensax € W3BbHPEOHO AWHaMU4eH. B To3n
cmucbn obyyeHneTo 3a pabota ¢ gapeH codtyep Moxe fa 6bae camouen camo 1
€[MHCTBEHO B Ha4yanHus etan. [poeKTHO-0pUEeHTMPaHOTO 0Bby4yeHre Npasm npoLieca
Ha yCBOSIBAHE MHOTO NO-ePEKTVBEH W MPUAABa SICHW O4epTaHWs Ha KpanHaTta Lien 1
¥ MOTMBaLMS 33 NOCTUrAHETO .

B pamkuTe Ha KOHKpPETEH MPOEKT Ha Pa3nuyHK CTYAEHTU Ce NocTaBs 3adava fa
peanuaupaT AafeH EKCMEepUMEHT, W3MON3Balki PasfinyHM METOAM, C HOB BUA
cogptyep — yecTo B 6eTa Bepcus. TyK OT CbLUECTBEHO 3HAYEHNE € npenogaBaTenst
(kaTo PBKOBOAMTEN HA NPOEKTA W eK1Na) Aa NO3HaBa CBOMTE CTYAEHTH, Aa NOCTaBM
3afjaumTe B 3aBUCUMOCT OT MHAMBWAYaNHUTE KayecTBa M COCOBHOCTW Ha BCEKM
CTygeHT. KoraTo CTYAEHTHT MMa MOTMBAaUMSTa M YBEPEHOCTTa, Ye MOXe [fa ce
CnpaBu C M3NCKBAHOTO OT HEro, CE MOBWLIABA W KAYeCTBOTO Ha MOCTUrHaTuTE
pe3yntaTi. FCeH cTaBa MPUHOCHLT Ha BCEKM YYACTHWK B MPOEKTa 3a NOCTUraHe Ha
KpailHaTa Len. [loBuwaBa Ce B3aWMHWUST PECTEKT, €HEprUMTE Ha BCUYKW Ce
KOHL|eHTpMpaT B eiHa 06LLia Nocoka M NocTUraHeTo Ha obLyata Len e BAbXHOBSBALLO
He camo 3a CTYEHTMTE, HO 1 3a NpenoaaBaTens.

MpegnocTaBka 3a CbBMECTHUTE eKCMEPUMEHTM ©Oe MpeAcTaBsHETO Ha
peanuanpaHn KaTo CEMeCTpuarHW 3afayu B CMeuManHocTTa y4ebHM NpoekT
cBbp3aHu ¢ 3D mopenupaHe 3a guruTanHa cueHorpadma 3a urpu, punmm u
BupTyanHa peanHocr. Lienta 6e paspaboteaHe Ha TPUMEPHM AUTUTaNHW MOLENH C
pasnUyHO NpeaHasHa4yeHne — 0T PasnuyHM 06NacT Ha AUrUTanHWUs Au3aiH: au3aiiH
Ha Wrpu, repou 3a aHUMaLMOHHN UMK 1 BUPTYanHN obeKTH N — kaTo creaBalla
(hasa - aganTupaHeTo UM U NOArOTOBKA 3a NpuHTUpaHe ¢ ProJet® 460Plus - 3D
npuHTepa Ha SmartLab B MWKT-BAH. KpaitHata uen 6e martepuanusupaHe Ha
BMPTYyanHu obexTu.

[pyra paspabotka be “TpumepHO MopenupaHe Ha OOEKT OT KyNTypHOTO
HacneacTBO M NoAaroTBAHe Ha Mogena 3a 3D npuTHMpaHe”, CBbp3aHa
usrpaxgaHeTo Ha 3D mogen mo peanHo cblyecTyBaly obekT. V3nonssaH 6e
CHUMKOB MaTepuan Ha pearHo CbLUeCTBYBALY PUTOH OT TPAKWACKO CbKPOBULLE,
CTpeMexbT Oe fia ce Moaenupa NpubnmanTenHO TOYHO KOMWE Ha apXeonornieckus
apTedakT.
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Q®ue.1 Moden Ha pumoH — 3D moden 8 Autodesk Maya u
npuHmupaH obekm ¢ ProJet® 460Plus 8 SmartLab (MaHs Marnesa, MMBP, 2015 2.)

O6paboTka Ha BUCOKO MONMMUIOHANIHU MPEXU, 3aCHETU C flasepeH CKeHep,
obefuHABaHe Ha OTAENHM CKaHWPaHMS M MOATOTOBKA 3a BM3yanu3auus Ha
reoMeTpus nocpescTBoM cneluanusupad 3D codyep:

3a HsiKom OT ekcnepumeHTUTE HK Bsixa npepoctaBedn OBJ u STL daiinose,
pesynTaT OT Jla3epHO CKkaHuWpaHe ¢ MobuneH ckeHep Creaform ViUScan u
cneyvanuanpan codtyep 3a noct-obpabotka VXElements ot SmartLab.

B nouytn BeuukM cnyyam npu 3D gurutanuavpaHe ce Hamara LOMbiHUTENHa
obpaboTka Ha obektute ¢ 3D coryep. Pabortarta ¢ 3D codpTyep e B LieHTbpa Ha
00y4eHneTo B Hawarta maructbpcka nporpama B AMTUW. B Autodesk Maya
CKaHWpaHuTe 0bekT MoraT fa 6baat fonmbiHUTENHO 06paboTBaHM Ype3 KopeKLms
Ha BWCOKOMOMMUrOHanHaTa Mpexa unu 4pe3 petononoru3auums. [locnegpaluarta
obpabotka Ha gurutanuanpanute obektn B 3D cpeaa OCHOBHO Be OCbLuecTBEHa B
Autodesk Maya, yactuuHo ¢ 3D Max, Ho cbLyo Taka Oe 3non3saHa 1 npegnaraHata
npe3 2015 r. Geta Bepcus Ha coptyepa Memento Ha Autodesk, cera Autodesk
Remake.

Que.2 EduH om obexkmume, 3a kolimo Hanpasuxme dosbpLiumesHu kopekyuu ¢ 3D copmyep
¢ puHaneH peHObpuHe ¢ V-ray, 6e dueumanuaupas om exun npu bAH excnoHam om HAVM
— kameHeH e om [I-11l 6., omkpum npu apxeonoauyecku npoyysaHus 8 ¢. Apyap (aHmuyHama
Payuapusi), Buduxcko. (MaHs Manega, MMBP, 2015 2.)
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Kato anTepHaTvBa Ha TPUMEPHOTO Ta3epHO CKaHUpaHe, M3BBLPLLEHO OT ekvNa Ha
BAH, Hue npeanoxuxme nanon3ssaHe Ha dotorpameTpuyeH metoa — ¢ 123D Catch,
RECAP 360 n Memento, koiTo B onpeaeneHu cnyyau e no-epekTBeH 1 nocTura no-
3a[J0BONUTENHN pe3ynTaTy.

Mpumepm oT eTanuTe Ha 06paboTka Ha NasepHO CkaHUpaHU AaHHW [KOCTTa, JTbBa/
1 hOTOrpamMeTpUYHI AaHHM /BOLEHNYHUS KaMbk/ Bsixa BKIIOYEHM B NOCTEpa Ha TeMa
,3D BM3yanusaumus Ha aptedakTu - MogenupaHe, 3acHemaHe u obpabotka Ha 3D
MPEXM C BUCOKa pe3oniouns”’, n3roTeeH 3a [IHUTe Ha oTBopeHun BpaT Ha AComin,
17-18 anpun 2015.

B pamkute Ha [HuTe Ha oTBOpeHM BpaTi Ha npoekT Acomin B BAH Hapen c
NPELACTaBSHETO Ha pesynTaTuTe OT CbBMECTHUTE MPOYYBAHUS HALIUTE CTYAEHTH
HanpaBuxa AEMOHCTpaLMsa nped NpUCLCTBALLMTE M KpaTko 0by4eHne 3a pabota ¢
ABa suaa codptyep AUTODESK RECAP 360 n 123Catch.

WIDETT I

Que.3 ®omoepamempuyHO CKaHUpaH peaneH obekm 8 eman Ha paboma ¢ Autodesk Memento
- cmena om AHmu4Husi meambp 8 [lnogdus. Pabomama cbC coghmyepa npomeye ype3
uHmepHem u TeamViewer — e komniombp Ha SmartLab (3dpasko BaHzenos, MMBP, 2015 2.)

ObnayHuTe TEXHOMOTMM [aBaT OrPOMHM Bb3MOXHOCTY 3a TpaHcqopmauun u
paswupsiBaHe Ha obpasoBaTenHarta cpefa U CUHXpOHHa paboTa Ha ekvna OHMaiiH,
He3aBUCUMO OT MECTOMONOXeHUEeTo. PeraupaHeTo Ha gageH 3D mogen B obnaka
Moxe Aa 6bge cTapTupaHo M OT MoOwneH TenedoH, a pesyntatbT ga bObae
[OCTBIEH 3@ BCUYKW YNEHOBE Ha ekvna.

Llen Ha eguH OT HacTOALLMTE HM MPOEKTM € fa Ce Mpoy4aT M CbNoCTaBsAT
pasnuyHu METOAW 33 AMIUTanu3aumsa Ha usana YoBewka durypa 3a BUpTyanHus
An3aiiH Ha obnekno, cbobpaseH C MHAMBMOYANHU MEPKK - 3a LIENUTE Ha MOAHUS
An3aiH, KocTioMorpacusiTa B TeaTbpa W KUHOTO M in3aiiHa Ha aBaTapwm.
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Que.4 [lasepHo dueumanuaupaHa uysina gueypa c nocnedsawa
obpabomka 8 Autodesk ReMake (M3aben lNonosa, MMBP, 2017 2.)

MpuHageHaTa CTOMHOCT MPW MPOEKTHO-OPUEHTUPAHOTO 0BYy4eHMe e, Ye OCBEH
peanuaauysi Ha kpaitHaTa Lien o BpeMe Ha NpoekTHaTa AENHOCT ca U3CreaBaHn U1
aHanuaupaHu pa3nuyHu cnocobu, MPOyYeHM ca pa3nuyHu BUOOBE CodTyep U npeau
BCUYKO — OCBLUECTBEH € OOMEH Ha 3HAHWUS U YMEHUS MEX[Y CamuTe Y4YaCTHULM.
Bceku OT TX MMa 3a 3a7a4a fja NpeacTaBn COBCTBEHWSI CY ONUT NPES KoneruTe ¢ B
pamMKuTe Ha mpeseHTauus. YecTo Ha Te3n mpe3eHTauUun GUBAT KaHeHW yueHuuu,
CTYLEHTW OT APYTW KyPCOBE WM Ce U3HACST B pamKkuTe Ha AkagemudHu opymu 1
KOH(bepeHUMN Npef No-unMpoka ayauTopus. Taka CTYAEeHTUTe HaTpynsaT OnWT 3a
Mpe3eHTMPaHE 1 YBEPEHOCT, KOUTO Ca BaXHW B GbAellaTa UM peanuaams.

Yact OT pesynTatuTe Ha TO3W MeTOh Ha 0byyeHue e MpupoGMBaHETO Ha
CrefHUTE YMEHNS:

1. YmeHve 3a pabota B ekun

2. YmeHve 3a paboTa C pearnHu Cpokose
3. YMeHue 3a npe3eHTUpaHe Ha NpoekT
4

OTFOBOpHOCT W XenaHue 3a pa3BuTMe U 3aTBbpXdaBaHe Ha Mnony4vyeHuTe
3HaHuA

4. 3aknoyeHue

Konabopauusita Mexay U3kyCTBO 1 Hayka - TOBa € CpeLlaTa Mexay TBopyecka
VHTYMLMS M @aHaMTUYHA MUCHI. MHOTO 4eCTO MMEHHO dhaHTasusTa 1 KpeaTMBHOCTTA
NPOBOKMPAT TBOPYECKOTO MuCreHe u3BbH WwabnoHa (“‘out of the box”). Ypes
00y4yeHne B cpeda Ha CbTPYLHWYECTBO MEXOY M3KYCTBATa W HaykuTe, Mexmy
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Pa3fMYHN  WHCTUTYUMW,  CTyOEHTMTE  NOMyyaBaT  KOMMETEHUMM W
WHTEPANCLUMNIIMHAPHA YMEHMsI, KOWTO 3acurBaT CrnocoOHOCTTa 3a HOBATOPCKO
MUCMEHe M AaBaT LWaHC 3a KayecTBeHa npodecuoHanHa peanusauns. CTyaeHTH,
“aBaLLM OT pasnuyHu NpodecoHanHu obnacTu, ce Hay4asat ga paboTaT 3aeaHo B
ekun. EkcnepumeHTanHaTa paboTa U TbpceHeTO Ha COBCTBEH, HOBATOPCKA MbT €
BaXeH MMMYFC B MHAMBWAYaNHOTO Pa3BUTME Ha BCEKM.

5. BnaropapHocTH:

C 6narogapHocT kbM npoekt AComln, Hawute napTHeopu oT UAKT npu BAH,
gou. a-p VeaH leoprues; 6bnrapckata komnaHus ChaosGroup (Hocuten Ha
TexHornormyeH Ockap) U HellHus BbXHOBSBALL, codpTyep V-ray, ¢ KoTo BUpTYyanHaTa
peanHoCT MOXe Aia CTaHe eAnH Mo-KpacKB CBAT.

Bubnuorpacms:

http://www.iict.bas.bg/acomin/bg/smartLab.html
https://www.autodesk.com/products/maya/overview
https://www.autodesk.com/products/recap/overview
http://remake.autodesk.com/about
http://www.chaosgroup.com/
http://vimeo.com/mmvr

e
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®OPMUPAHE HA KOMNETEHLIUN 3A OTKPUBAHE HA
3ABUCUMOCTU YPE3 PEFTPECUOHEH AHAIN3

Becka HoHueea, [xemune CronelimaH

Mnosduscku yHusepcumem “Taucuti Xunexdapcku”, yn. Ljap Acer 24, 4000 lMnosdug
wesnon@uni-plovdiv.bg

Pestome: Ta3u cmamusi npedcmaeﬂ npakmuka 3a usapa)KdaHe Ha KomMnemeHUyuu 3a
8u3yanu3upaHe Ha UHhopMayusima U mbpCeHe Ha 3a8ucumocmu, U3eeqeHu om OaHHUMe.

Krrouoeu dymu: nuHeeH pezpectioHeH aHaus, CmoxacmudHo Modesupaqe

1. BbBegeHune

KomneTeHuumTe ca CbBKYMHOCT OT 3HAHUS, YMEHUS U NMOBEAEHWEe 3a NocTUraHe
Ha pe3ynTaTu. KomneTeHummuTe ca cnocoBHOCTM, HO He BpoLeHu CrocobHoCTH, a
TakuBa, KOUTO Ca Pa3BUTH YPE3 HATPYNBaHE Ha 3HaHUA W hOPMUPaHE Ha YMEHMS.
KomneTteHuumte He morat ga 6baar nocTUrHaTi 3aBuHary, 3alloTo Te oTpasseat
AvHaMuKkaTa Ha cpepara.

CbBpeMeHHOTO 06pa3oBaHNe € OPUEHTUPAHO KbM YCBOSIBAHE Ha KOMMETEHLMM
Ype3 M3NoM3BaHe Ha HOBM Hay4HW METOAW 1 MHAOPMALMOHHM pecypcy [1].

EgHa oT 3agaunTe Ha CTaTMCTMYECKUS aHanu3 € fa nomyyu uHdopmaums 3a
33BMCMMOCTU OT [faHHuTe. MeToguTe Ha perpecuoHHMs aHanu3 npegocTaBsT
CbBPEMEHHW CpefcTBa 3a OTKPUBAHE Ha 3HAHWS, HOCeHW OT AaHHuTe. Ho eaumH
npeaBapuTeneH nosHaBaTeneH npouec e HeoOxoauMm 3a Aa MOXeM fda Bikaame
WHopMaLmsATa npescTaBeHa Ype3 rpacuknTe Ha perpecuoHHUs aHanus.

Llenta Ha HacTosiaTa cTaTis e Aa NOANOMOTHE (hOPMUPAHETO Ha KOMMETEHLIN
3a nonyyaBaHe Ha WHGOpMauMsi OT [aHHWTE KaTo MpeAcTaBM Mpoleca Ha
rnocTposiBaHe Ha apeksaTeH perpecuoHeH Mogen. [puTexaBaHeTo Ha TakuBa
KOMNETeHLM € foBpa OCHOBA 3a MbHOLEHHa Npodec1oHanHa peanusaups.

2. JInHeeH perpecuoHeH aHanum3

MaTemaTu4eckusT MOZen Ha PErPECUOHHUS aHanu3 € CNeaHUAT;

Y=1(X1, X2, ..., Xk, €),
kbaeTo Y e 3aBucumaTa npomMennnea, Xi, Xz, ..., Xk ca 06siCHsBaLLM NPOMEHNNBMY, €
e rpeiukata. Ha e3uka Ha perpecioHHMs aHanmua He3aBUCUMMTE NPOMEHNNBM X1, Xo,
..., Xk C& HapuyaT npeaukTopu, a 3aBuUCKUMaTa NpoMeHnMBa Y ce Hapuya OTKIMK.
peLwkuTe OT HabniogeHWsITa ca He3aBUCUMW W efHaKBO pasnpemesieHn raycoBw
CnyyaiH1 BENMYMHN C HyNEBO OYakBaHe. B cryyast Ha NIMHEEH perpecuoHeH Mogen
yHKuwsTa fe mmHenHa [4].
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3. U3cnepBaHe Ha 3aBUCMMOCTTU MeXay BbHLIHK Oene3un Ha Hacekomm ¢ R
Manku 6pbmbapu, nonobHu Ha 6unxm (flea beetles), ce cpewar B CveanHennTe

watu. Te ca B1A Marnkn HaCEKOMMU, KOUTO YeCTo ce cpewat B rpaauHMTE B HA4anoTo
Ha BereTauuoHHNA nepunoa Ha pacTeHuaTa.

~

Queypa 1. bppmbap bbixa

Te3n Marku HacekoMu Ce XpaHAT C ronsMo pasHoobpasne OT pacTeHws,
BKMiounTenHo 606, 3ene, LiapeBuLa, natnamkaH, kapTodu, YyLKK, [OMaTH, Mapyns,
1 NoBEYETO pa3scad. Hsikon BWAOBe OT Te3W Marnku HacekoMu MoraT fa noBpeasiT
pacTenusTa. Korato nonynauuute ot Gpbmbapu ca ronemu, Te morat 6bp30 Aa
0Be3nucTaT 1 fopu ga youaT uenu pacTeHus. Teau Marku HacekoMu moraT Aa
npepfasar BUPYCHYW 1 BakTepnanHu 3abonssaHus.

BbapacTtHuTe ca Manku - 2-3 MM N0 AbSKUHA, MbCKaBM, TbMHO KadsiBu Unu
YEepHW HacekoMM C Tronemu 3afHW Kpaka, KOMTO MM MO3BONsBAT Aa Ckayar oT
pacTeHusiTa, korato ca 06e3nokoeHu (Bux durypa 1).

LLle nacnenBame Te3n HacekoMn. 3a Tasu Lien e HanpaBeHa CnyyaiiHa 13Bagka
0T 74 ex3emnnspa [2]. iamepeHn ca LwecT xapaKTepucTukn, onucaqu B Tabnumua 1.

Tabnuya 1. OnucaHue Ha U3MepeHUme XxapakmepucmuKuU Ha Hacekomume
MpomexnuBa 0ObsicHEHE

tars1 LUMpVYHA Ha MbpBaTa CTaBa Ha MbPBUTE Ta30BU KpaHWLM

tars2 | wupumHa Ha BTOpaTa BPb3ka Ha TA30BUTE KpanHMLy

head MaKCMMarnHaTa LUMPWHA Ha rnaBaTa W3MepeHa Mexay BbHLUHUTE
pbOOoBe Ha oumMTE
aede! |mMakcumanHaTa LWMpMHa Ha aedeagus (Pa3MHOXWUTENEH OpraH Ha
HaCeKkoMOTO) B NpejHaTa Yact
aede2 | npegHus brbn Ha aedeagus (Pa3sMHOXMTENEH OpraH Ha HAaCEKOMOTO)
aede3 |lwwupwHaTa OT cTpaHW Ha aedeagus (Pa3MHOXWTENEH OpraH Ha
HaCeKoMOTO)
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Hawara uen e ga nonyuum WHGOpMaLmMs 3a 3aBUCUMOCTA MEXAY BbHLUHWTE
Benesu Ha HacekomuUTe, CKpKUTA B JaHHWUTE. 3a NOCTUraHe Ha LienTa Lye u3nonasame
NIMHEEH perpecuoHeH aHanu3. Kato cpefcTeo 3a aHanusa Lue 13nonasame yHKLuu
Ha cpefaTa 3a aHanua Ha aaHHu R ([3]).

[aHHute ca 3anucanu BbB (hain flea_beetles.csv”. Le npouetem BCuuknTe
BaHHM:

> flea <- read.csv ("C:\\Users\\user\\Desktop\\flea_beetles.csv")
HauvepTtaBame rpacmka Ha BCUYKUTE NPOMEHIMBY C PYHKUMATA pairs:

> pairs (flea[2:7], main = "Physical measurements on three species of flea
beetles", pch = 21, bg = ¢( "red", "green", "blue" )[ unclass ( flea$species )] )

Physical measurements on three species of flea beetles
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Queypa 2. Busyanusupaxe Ha daHHUme 3a 6pbmbapu 6bixu

pachukaTta oT Quaypa 2 nokassa NMHEeNHM 3aBUCUMOCTI Ha NpOoMeHnuBaTa tars2
OT APYruTe NPOMEHNMBY. 3aTOBa L MOCTPOMM SIMHEEH MOZEN 3a tars2, B KOUTO KaTo
MPEAMKTOPY y4acTBaT BCUYKM OCTaHaNM NPOMEHITUBM.
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>y <- flea$tars2; x1 <- flea$tars1; x2 <- flea$head; x3 <- flea$aede1;
> x4 <- flea$aede2; x5 <- flea$aede3;
C dyHkuwmsaTa Im() e Hameprum OLEHKM Ha KoeULMEHTUTE Ha MOoaena.
> Im (y~x1+x2+x3+x4+x5)
Call:
Im(formula =y ~ x1 + x2 + x3 + x4 + x5)
Coefficients:
(Intercept) x1 X2 x3 x4 x5
79733  0.1058 12957 0.1469 -0.3564  0.1762

C dyHkunata summary (Im (y~x1+x2+x3+x4+x5)) Lle HaMepum OLEHKUTE Ha
KoehuLMEHTUTE HA MOZENa M Lie NPOBEPUM AanW Ca 3HAYMMM NPU HUBO Ha
3HaummocT a = 0.05.

> summary (Im (y~x1+x2+x3+x4+x5))
Call:

Im(formula =y ~ x1 + x2 + x3 + x4 + x5)
Residuals:

Min  1Q Median 3Q Max
-11.5908 -3.7362 0.2842 3.7439 18.3762
Coefficients:

Estimate Std. Error t value Pr(>|t])
(Intercept) 7.97333 15.62098 0.510 0.611407
x1 0.10581 0.04655 2.2730.026203 *
X2 1.29573 0.36646 3.536 0.000737 ***
x3 0.14693 0.12066 1.218 0.227537
x4 -0.35639 0.59306 -0.601 0.549884
x5 0.17625 0.09373 1.880 0.064351 .

Signif. codes: 0 *** 0.001 ** 0.01 ™" 0.05°."0.1""1
Residual standard error: 5.898 on 68 degrees of freedom
Multiple R-squared: 0.5495, Adjusted R-squared: 0.5164
F-statistic: 16.59 on 5 and 68 DF, p-value: 1.112e-10
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M3g00: Camo KoeduUMeHTUTE nped NPeaukTopuTe X1 M X2 Ca  3HAYUMM.
KoedhuumeHTuTe Npen octaHanuTe NPOMEHNMBI U CBODOAHUSIT UNEH He ca 3HauMMM
3aloTo p-ctonHocTTa Pr(>|t|) e no-ronsma ot 0.05.

3aToBa Lie NoCTPOMM HOB Mofen 3a Y (tars2 - WMpMHaTa Ha BTopaTa Bpbaka Ha
TA30BUTE KpalHULW), B KOWTO yyacTeaT camo npeauktopute X1 (tars? - wnpnHa Ha
MbpBaTa CTaBa Ha MbpBUTE Ta30BM kpaiiHuum) 1 x2 (head - MakcuMarHaTa WupuHa
Ha InaBaTa U3MepeHa Mexay BbHLIHUTE pbBOBE Ha ouuTe).

>Im (y~x1+x2-1)
Call:
Im(formula =y ~ x1 +x2 - 1)
Coefficients:
x1 X2
1.8742 0.2192
Monyyuxme crneaHus Mogen:
y=1.8742 x1 + 0.2192 x2.
LLe npoepum xunote3ata Ho : Bi = 0 cpewy H1: Bi#0,i=1,2.
C dyHkumsaTa summary ( Im (y ~ Mmogen) ) npoBepsiBame XvnoTeanTe Npy HUBO
Ha 3HauumocT a = 0.05.
> summary (Im (y~x1+x2-1))
Call:
Im(formula =y ~x1+x2-1)
Residuals:
Min ~ 1Q Median 3Q Max
-12.8016 -4.0604 0.2627 4.0343 16.6394
Coefficients:
Estimate Std. Error t value Pr(>|t|)
x1 1.87417 0.22828 8.210 6.22e-12 ***
x2 0.21919 0.08514 2.575 0.0121*
Signif. codes: 0 *** 0.001 ** 0.01 * 0.05°"0.1 "1
Residual standard error: 6.129 on 72 degrees of freedom
Multiple R-squared: 0.9976, Adjusted R-squared: 0.9976
F-statistic: 1.517e+04 on 2 and 72 DF, p-value: < 2.2e-16

OcHoBHaTta xunote3a Ho : i = 0 ce oTxBbpns B nonsa Ha anTepHaTUBHaTA
xunotesa Hi: Bi # 0, i = 1,2 npu koeTo ce npasu U3BoA, Ye KOeuLMEHTUTe ca
3HauYMMK.
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MpaBum ABe 0O6LLONPUETM MPOBEPKM 33 afeKBATHOCT Ha MOAENa, KoUTo ce
peanuaupar CbC CnegHuTe ABe rpadvki: rpadmka Ha ocTaTbLuTe W HOpManHa
rpacuka.

> op <- par (mfrow = ¢(1, 2)) ; plot (Im (y~x1+x2-1), which=1);

> plot (Im (y~x1+x2-1), which=2); par(op)
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Queypa 3. BusyanusupaHe Ha ocmamblyume

Ot nonyyeHata rpacuka Bkaame, Ye ocTaTbLuTe Ce B13yannusmpart kato obnak
OT Cny4alHo pasnpbCHaTK TOYKW. B HopmanHaTta rpaduka nouTM BCUYKK OCTaTbLy
nexat Ha AuaroHanHata npasa. /iMa camo Tpy psi3ko OTKMOHSBALLYM ce HabmoaeHws.
/3BoABT OT rpadhyHOTO NPEACTaBAHE Ha OCTaTbLWTe, KOWUTO B TO3W Cryyait Moxe
[a Hanpasum, e: [peanonoxeHusTa Ha MoZena ca U3MbIHEHW.

KoeduumeHtsT Ha peTepmuHaums (Adjusted R-squared) e 0.9976, koeto
nokasea, ye 99.76% OT BCWYKMTE [JaHHM, KOWTO CMe W3Non3eanu, Morat Aa ce
onuwart ¢ To3u mogen. MoctpoeHnsT mogen e Aobbp M MOXe Aa Ce u3nonaea 3a
MpOrHo3upaHxe.

M3800: Hamepuxme agekBaTeH NMHEEH PErpecoHeH MOAEN Ha 3aBUCMOCTTa U
TOW uMa Buaa y = 1.8742 x4 + 0.2192 x2, Kb[ETO Y € LUMpUHaTa Ha BTopaTa Bpb3ka
Ha Ta30BMTE KpalHWLMW, X1 € LIMPWUHA Ha MbpBaTa cTaBa Ha MbpBUTE Ta3oBK
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KpalHULM, X2 € MakcumanHaTta LUMpWHA Ha rnaBata, U3MepeHa MeXay BbHLLHUTE
pvboBe Ha ounTe.

3aknioyeHue

MeToguTe Ha perpeCMoHHNA aHanu3 ycnewHo ce M3nonseart 3a U3Bnn4aHe Ha
Manopmame 3d 3aBMCUMOCTW OT AaHHNTE W 3a NPOrHo3npaHe. Cpe,ana 3a aHanu3
Ha AaHHM R Hu npenocraea y,ElOGHVI cpencTtea 3a nocturaHe Ha Te3n Lenu.

bnarogapHocTtu

ABTOpMTE CUMTaT 3a CBOW NpUATEH LbNr Aa oTbenexar bnarogapHocTTa v KbM
®oHg “Hayusn uscnepgsanus” npu MY “Tlaucuin Xunengapcku® 3a cuHaHcoBaTa
noakpena npw peanusauusta Ha npoekt ®r117-dMN-008.
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MATHEMATICAL COMPETENCE FOR DETECTION OF DEPENDENCIES BY
REGRESSION ANALYSIS

Veska Noncheva, Djemile Syuleiman

Abstract: This paper attempts to outline teaching practice for building mathematical
competency for data-driven modeling.
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MOJEN HA KOHTEKCTHO-YYBCTBUTENEH TYPUCTUYECKHU
NMbTEBOAUTEN

Todopka ywkosa

Yy ,Maucuti Xunexdapcku“
glushkova@uni-plovdiv.bg

Pestome: B cmamusma ce npedcmaesi eOuH MoOen Ha KOHMEKCMHO-yyscmeumesiHa
cucmema 3a ocueypsigaHe Ha mypucmuyecku ycrmyeu. Cpedama we omyuma
MECmonosoXeHUemo Ha mypucma, 8pemMemo om OeHOHOWUemo, HaOMopcKkama 8UCO4UHa,
memnepamypama, ammocghepHOMO HanszaHe U np., kKamo cnoped nocmbnunume 0aHHU
OuHamuy4Ho ce camoHacmpoliga u adanmupa KbM HacmbhuIume nPoMeHu u npedocmassi
nodxodawa uHghopmayus u ycryeu. MoburmHomo yempoticmeo 3a docmbn do cucmemama
ocueypsisa eonsiMa 4acm om ceHsopume, 00CMagawWU akmyanHama UHopMauyus 3a
npomeHume 8 okofiHama cpeda. @opmanusayusma Ha modena we ce npedcmasu 4Ype3s
mamemamuyeckama Homauus Calculus of Context-aware Ambients (CCA). le ce
KOMeHmupam 8b3MOXHOCMUME 3a NPOMSIHA U yCbBbPWEHCMBaHe Ha Modena, Kakmo u
8b3MOXHOCMUME 3a He2080MO NPOMOMUNUPAHE.

Kntoyoeu dymu: context-aware systems, Calculus of Context-aware Ambients (CCA).

1. BbBegeHune

WHTepHeT Ha HewaTta e HOBa Napagurma 3a pasnpegeneHun CUCTeMM, KbAeTo
KOMMIOTPUTE OCTaBaT BbB (DOHOB PEXUM MPU  EXEOHEBHUTE AEMHOCTM Ha
notpebuTtenuTe, Kato UM [OCTABAT HyXHaTa MHGOPMALWS W YCIyrW, OTYUTaANKK
JVHaMWYHaTa NpoMsiHa Ha okonHaTa cpega [1]. B ctatwsaTa we pasrnegave eauH
MOZEeN Ha KOHTEKCTHO-YYBCTBUTENHA CUCTEMA 3a MPELOCTaBSHE Ha TYPUCTUYECKM
YCINyr, KOATO Le OTyMTa BPEMEBUTE  XapaKTEPUCTUKWM, MNpoMsHaTa B
MECTOMONOXEHUETO HA NOTpebuTens, HagmopckaTta BUCOYWMHA, TemnepaTyparta,
BpeMe KaTo YacT OT JEeHOHOLLMETO W Aap. B mogena Lie uanonasame CeH3opuTe Ha
MOBMIMHOTO YCTPOICTBO Ha TypuCTa 3a NONy4aBaHETO Ha akTyanHaTta WHgopMaums
3a TEKYLUMS KOHTEKCT.

3a cb3aaBaHeTo Ha Mofena Le uanonssame AeduHuumsta Ha Dey [2], [3],
CNOpen KOWTO KOHTEKCT € BCsika MHopMaLmsi, KOSTO MOXe Aa Ce W3nonsea 3a
kaTeropusmpaHe Ha CbCTOSIHUETO Ha efjHa MAEHTUYHOCT (entity) - YOBEK, MSACTO UK
00€eKT, KOMTO Ce CMSTaT 3a CBbp3aHW C B3aUMOAENCTBMETO MEXAy notpebuten u
NpUIOoXeHue, BKIIOYUTENHO U camuTe NoTpeduTen u npunoxexue. opmanusauusta
Ha MoZena Lue ce npeacTasy Ype3 MatemaTiyeckata Hotaumsa Calculus of Context-
aware Ambients (CCA) [8], [9], [10]. LLie ce komeHTUpaT BB3MOXHOCTUTE 3a NPOMSIHA
M YCbBBPLEHCTBAaHE HA MOAENa, KaKTO W Bb3MOXHOCTUTE 3a HErOBOTO
MPOTOTUMMPAHE.
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2. Mopgen Ha cuctemara

Typuctuyeckata WMHEQOPMALMOHHA CUCTEMa Lie OCUrypsiea MOAXOZALM 3a
KOHKPETHWS NOTpebuTen ycnyru, B 3aBUCMMOCT OT MPOMEHMTE B OKONHaTa My cpeja.
Ha ®ur.1. e npenctaBeHa apxuTekTypaTta U OCHOBHUTE KOMMOHEHTW Ha 4acT OT
cucTemata, CBbp3aHo C peanuanpaHeTo Ha Mogena.

" Tourist Portal

(- SA Data Module

GA

Objects Hotels

Restaurant

\_

Que.1. ApxumekmypeH moden Ha cucmemama

2.1. KoMnoHeHTH Ha cucTemara

Cpepnarta 3a TYpUCTMYECKM YCIYyrW UMa pasnpegenena apxutektypa. OTaenHuTe
KOMMOHEHTU Ce CBbP3BaT NO Pa3fiiieH HauuH, B 3aBUCUMOCT OT TEKYLLWS CLEEHAPHIA.
TYpUCTUYECKUAT MOpTan M3MbIHSBA OCHOBHA KOOPAMHMpalla pons B Mogena.
MHorocroliHaTa nopTanHa apXuTekTypa no3BorisiBa BCEKM CIIo fja € cneuuanuanpaH
B U3MbIHEHWNETO Ha OnpefierieHa (hyHKLUMOHAMHOCT- KaTeropuanpaHe Ha obekTute 1
Cb3fjaBaHe Ha TYPUCTUYECKN MAapLUPYTW; TbpPCEHE Ha MOAXOAALM XOoTenu U
pectopaHT, B 0OnM30CT [0 nocellaBaHuTe OBEKTW; YCMyrW, CBbP3aHW C
Ge30nacHoOCTTa Ha TYPUCTUTE; MHTErPUPaHE Ha BbHLUHW YCnyrv U T.H. MoaensT Ha
JaHHUTe BKMKOYBA HSKOMKO XpaHWnMWa 3a MHGopMauus, CBbp3aHW C
Typuctnyeckute obektu (Objects), xoTenute u kblumTe 3a roctn (Hotels), kakto v
pecTopaHTUTE M MecTaTa 3a oTamux (Restaurants).

MobunHoTO YCTPONCTBO Ha MOTpebuTens e OT CbLieCTBEHO 3HayYeHWe 3a
mMogena, 3awWoTo  pasnuyHuTe  MOBWMHM  yCTPOWCTBA  WMAaT  Pa3nyHy
XapaKTepuCTWKK, MOraT Aa BU3yanuaupaT Mo pasfMyeH HauMH noryyaBaHaTta
nHcbopmaums [4]. Te umaT pasnuyHM CEH30pM U MoraT fda AOCTaBAT pasnuyHa no
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obem u kauyectBo uHopmauns. Lle npuemem, ye MOBWUNHOTO YCTPOICTBO
npUTEXaBa CEH30pW 3a MECTOMNONOXEHWE, HAAMOPCKa BUCOYMHA W BPEME KaTo YacTt
OT AAEHOHOLLMETO.

ACUCTEHTUTE Ca aBTOHOMHM KOMMOHEHTU, OT KOUTO O4aKBame [a ca NMpoakTUBHM,
WHTEPAKTVBHM W NPOCOLMAnHW, T.6. 4a KOMYHWUKMpAT MOMEXy cu 4ype3 obMmeH Ha
cbobLueHns. Mo CBOSITa CbLUHOCT Te Ca UHTEMNUIEHTHU areHTu, KOUTO OTTOBapAT 3a
W3MbIHEHNETO Ha onpegenenu yenyru, T.e. Assistants=Agents x Services, kbaeTo
Agents={ai, i=1,..,r} e MHOXecTBOTO OT areHTH, a Services={si, i=1,2,...m}\V
{nilservice} e MHOXECTHOTO OT ycnyru, OCTABALLM MUHUMANHATa YHKLMOHANHOCT
Ha cuCTemaTta, BKMWYMTENHO W MpasHaTta ycnyra, KOATO HsSMa HUKaKBY
(PYHKLMOHANHOCTK [6]. B npocTpaHCTBOTO Le pasnuyaBame Tpu TUMa acUCTEHTH:

— PA - personal assistants, kouto nognomarat paboTata Ha notpebutenuTte B
cpefata v [JOCTaBAT ,BXOAHN TOYKM® KbM Hes. B mogena e pasrnexgave
camo PA Ha Typuctute u we wrHopupame PA Ha mogepatopute W
afMWHMCTpaToOpUTe Ha cucTeMara.

— SA - aCuCTEHTW CeLManncTyi, KOUTO OCUrypsiBaT CrieLaninapaHa nomoL v
yCnyru Ha notpebuTenute npu M3MbIHEHWETO HA TEXHWTE 3asiBkM B
NPOCTPAHCTBOTO. Te3n acuUCTEHTX KOMYHWKMPAT C OCTaHamwTe, AOCTaBsT
cneyndmryHa nHopmaLms Ui ycnyra u ca HeBUMAUMM 3a noTpebuTenuTe.

— GA - Guard Assistants, kouto WMmaT cneuuduyHa GYHKUMOHAMHOCT,
CBbp3aHa CbC CUTYpPHOCTTa NO BPEME Ha W3MbHEHWETO Ha ycnyruTe. Te
OCbLLECTBABAT Bpb3KaTa C pPeanHus CBAT MOCPEACTBOM aHanuanpaHe Ha
WHOpMaLmMATa, NOCTBNBALLA OT PasnNyHUTE BUMOOBE CEH30pK. 3a HyxauTe
Ha HacToAwms Mopen uwe wu3nonssame GA 3a  npoBepkata Ha
TEMMepaTyparta, HagMopckaTa BUCOUYMHA, BEPOSTHOCTTa OT Byps 1 BpeMeTo
KaTo YacT OT AeHOHOWMeTO. Mpyu Bb3HWKBAHE Ha OMPEAENEHN U3BBHPEOHN
cuTyauun, Te TpsAbBa da npegynpeasT TypucTuTe, a ako Ce Hamara W
cnacuTenHute cryxou.

2.2. Hakom ycnyru, MoaenupaHu B cuctemara
LLle pasrnegame cregHuTe yCyru, KOUTO Le Ce Mogenvpar B cuctemata:

— MoceweHue Ha mypucmuyecku obekm: Ta3u ycnyra peanusupa TbpceHe
Ha TypucTudyecku obekT Mo 3asBka Ha notpebutens. Cnen OTKpMBaHe Ha
obekTa, cuctemata TpsbBa Aa NMpedocTaBu MHGOpPMALWs 3a HEroBOTO
MECTOMNOSOXEHNE, KPaTKO U IMbITHO ONUCaHue, KakTo W Halt-6nmuakuTe XoTenm
u pectopaHTn. WHdopmauusta Tpsbea Aa ce Bu3yanuaupa BbB BUL,
noaxofsly 3a NOoTPedUTENCKOTO YCTPOMCTBO. M3nonaBaikn MHTErpauus ¢
ApYrv NMpUNoXeHws, Aa Ce MpenocTaBu MHGOpMauus 3a Hai-yaobHuTe
MapLUpyTX 3a NoceLLeHne Ha obekTa.
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— Typucmuyecku nbmesodumen: Tasu ycnyra W3uCKBa HEMpeKbCHATO
npocrneasBaHe Ha napameTpuTe Ha OMHAMUYHO NMpOMeHsLaTta ce cpeaa.
Cnopen MecTononoXeHWeTo Ha TypucTa Ce peannsvpa TbpCeHe Ha Hail-
Bnm3kns 06eKT 1 MHAopMAaLMs 3a Hero B rpachvyeH, TeKTOB 1 ayamo dopmar.
lMpu OBWXEHMETO HA TypucTa Ce ocurypsisa MHOpMauWs 3a MapLipyTa,
MecTaTa 3a 0TAuX, 3abenexunTenHu TOYKU N0 MapLUpyTa U Takuea, KOUTo
morat fa ce BuaaT ot pasctosHue. [pu nonyyaBaHe Ha MHGOpMaLMs 3a
ps3ka NpoMsHa B TemnepaTtypata W BeposTHocTTa 3a 6yps, GA akTusupa
ycnyraTta TbpceHe Ha Han-6mnski XoTenu, 3aCnoHu MW MecTa 3a OTANX U
npeanara Haeurauus Ha Typucta o Tax. B cnyyai Ha n3sbHpeaHa cutyaums
(HMcka  TemnepaTypa, Oyps, BMCOKA HagMOpcKa  BUCOYMHA M
npeycTaHoBABaHe Ha OBMKEHMETO Ha TypucTa) GA mMoxe ga curHanusmpa
cnacuTenHuTe Cryxom.

3. Mogenupane upe3 CCA

3a mopgenupaHeTo Lwe usnonasame Calculus of Context-aware Ambients- CCA, B
KOWTO OCHOBHa ponsi urpae ambueHTbT. TMoHATMETO “ambient” 03HayaBa OKOMEH,
obkpbkaBaly. ToBa e eHTUTH, KOETO Ce M3MON3Ba 3a ONUCAHME Ha HAKOM 0BEKT Ui
KOMMOHEHT- MpOLEC, YCTPOWCTBO, MecTononoxenne w np. Moxem pga ro
pasrnexgame Kato OrpaH1YeHo NPOCTPaHCTBO, B KOETO CE W3BBPLLBAT ONpeaeneHN
JencTsus. Bcekn amBueHT nma ume, rpaHuuy 1 MoXe a Cbabpxa Apyri aMmbueHTy
B cebe cu, kakTo 1 aa 6bae BKMKYeH B Apyr ambueHT. Mexay aBa ambueHTa nma
TPY Bb3MOXHM B3aMOOTHOLLEHWS- POAUTEN, AETE M pogHMHA. Bcekn ambueHT moxe
Aa KOMyHWKkupa ¢ ambueHTute okono cebe cu [7]. AMBueHTUTe MoraT fa obMeHsT
(w3npawwar u nonyyasat) cbobLieHns nomexgy cu. B HotaupsaTa ,::* e cumBon 3a
pOAHUHW ambueHTy; ,1“ 1 ,|" ca CUMBONKM 3a poguTen W gete; ,<>" 03HavaBa
uanpatane, a () — nonyyasaHe Ha cboblueHve. EguH ambueHT moxe aa Gbae
MobuneH, T.e. fia ce ABXM B paMK1Te Ha 3aobukansiiata ro cpega. Mpu CCA numa
ABe Bb3MOXHOCTM 3a ABWXEHWe: HaBbTpe (in) u HaBBH (out), kOUTO NO3BONSABAT HA
ambueHTuTE fa ce NpeaBwKBaT OT €4HO MECTOMOMOXEHWE B APYro.

Cnopen npencraBeHata Ha Our.1. apxuTekTypa Ha cucTemarta, OCHOBHWTE
komnoHeHTH ca Tourist Portal (TP), Data Module (DM) u ycTpoiicteaTa, 4pes kouto
TYpPUCTUTE KOMYHUKMPAT CbC cpegaTa. 3a aa mogenupame ype3 CCA e Heobxogmnmo
[a NPeAcTaByM T3 KOMNOHEHTY KaTo aMBueHTW. TypucTbT We 6be NpeLiCcTaBeH B
mofena 4pe3 cBOs nepcoHaneH acucteHT PA. Typuctuueckust noptan(TP)
ocurypsiea efjHa BaxxHa BXOHa TOuKa B cpefaTta. Tol B3auMmopeicTsa ¢ ambueHTa
DM. Objects Repository (OR), Hotels Repository (HR) n Restaurants Repository (RR)
ca feua- ambueHTn Ha DM.

B cpepata acucTeHTUTE OT OMMUCaHWTE MO-rope BUAOBE LUE C B3aMMOLeRcTBaT
kaTo 0OMeHAT cbobLueHms. Besika yenyra ce ynpasnsisa ot otgeneH SA (Specialist
Assistant), koiiTo B3aumogeicTea ¢ octaHanute SA, PA unu GA acucTeHTy, cnopeg
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TEKYLLMSA KOHTEKCT. Tean acUCTEHTW Ce aKTUBMpaT MpW ONpeseneHn ycrnoBus,
cbOuTHe unn npu HeobXOAMMOCT OT U3BBPLLBAHE Ha onpeaeneHun aencteus [5]. B
cnepgalyata Tabnvua e npegcraBeHa CCA HoTaumsaTa Ha pa3paboTBaHus Mogen.

Table 1. KOHCTaHTW 1 NPOMEHNNBY

CCA constants CCA variables
Notation Description | Notation Description Values
TP Tourist Portal PA Personal PA;
Assistant

DM Data Module dtype Device type PDA, GSM..

MD Mobile Device aname | Ambientname | PDA201,...

SLIST Services List obj_id | ObjectID Obj001,...

OR Objects replay | Replay OK,NO,content
Repository

HR Hotels content | Info Content
Repository

Null NULL ack Acknowledgment | ACK

3.1. MopenupaHe Ha nbpBaTta ycnyra

PA OR |I HR |I RR |I

SA hot Pre 0bj001 Hot101

Psa_n

SA rest

Psa R

Que.2. AmbueHmume, ocueypsiealyu ycryeama Ha mypucma
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CueHapuaT 3a peanusupaHe Ha mbpBaTa ycnyra Ctaptupa C usnpaljaHe Ha
3asBKa 0T NoTpebuTens 3a TbpceHe Ha onpegeneH Typuctuyecku 0bekt. OT MoaynbT
33 JaHHN Ce TbpCU W U3BNMYA €OWH UK CTIMCBK OT 0OEKTW, KOWTO OTrOBapsT Ha
ONpegeneHuTe KpUTepUn, KakTo 1 Ha NapameTpuTe Ha NoTpebUTEeNcKoTo YCTPONCTBO
3a poctbn. OT TO3M CMCBK TypucTbT M3bupa 0BeKT M ce cTapTupa npouec Ha
[0CTaBKka Ha MHopmauuaTa 3a 703K 0BekT. AKO CUCHKBT C 0BEKTU e npaseH,
cucTemata Bpblla cboblleHne kbM noTpebutens. Ha dur.2. ca npeactaBeHu
ambneHTuTe, KouTO LLe 6baaT N3NoN3BaHN Npu peanusaunsTa Ha cLueHapunTe.

SA_Obj Ambient — Toan ambreHT e OTrOBOPEH 3a U3MbITHEHWETO Ha ycnyraTa 3a
TbpCeHe, JOCTaBka W MonyvyaBaHe Ha WHOpMauus 3a OMpeaeneH TypUCTUYECKM
obekT. 3asBkata Cbabpxa cnegHute napametpu: ObjlD, dType, PA;, kbaeto ObjID
e TbpceHns obekT; dType e TMna Ha yCTPOWCTBOTO, Ha KOETO Lie Ce M3Mon3sa
nHopmaumaTa, a PAi e nepcoHanHns acucTeHT, KOWTO NpeacTaBnssa notpeburens.
ToBa noBeAeHe MOXeE Aia Ce MOAENMpa Taka:

I:: (ObjID, dType, PA ) TP T<ObjID, dType, PA >.0 (1)

OtroBopbT oT TP cbabpxa Tpu napametsbpa (ObjID, reply, PA), kato ObjID e
3asBeHus 00ekT (Tbil kKaTo MOXe Aa ca 3asBeHu Hskonko obekTa), reply e wmm
WHOpMaLms 3a TO3W 06eKT unu MHGopMaLWs 3a HeroBaTa nunca.

I'TPT (ObjID, reply, PA).PA i <ObjID, reply>.0(2)

Toraea nosefeH1e Ha To3u ambueHT e: Psa_ob [1 Eq.(1) | Eq. (2)

TP Ambient - LLle pasrnename nosegeHneTo Ha TP Ambient npu komyHukaumsTa
My C HeroBusi pogHuHa ambueHT DM, kakto u ¢ SA_Obj, koiiTo e Heroso aete. Cneq
kaTo nonyun 3aseka ot SA_Obj, Toit 9 npefasa kbM DM, KkbaeTo ce npoBepsiBa
HanMuMeTo Ha TakbB ODeKT W cropen Tuna Ha noTpebUTEnckoTO YCTPOACTBO 3a
[O0CTBN Ce BpbLUA MHGOPMALMS 3a TbPCEHUS TYPUCTUYECKM OBEKT, KOSTO Ce nofasart
Ha TP. MNpeau ga npegocTasm OCTHN 4O yenyrute ambueHTsT TP npoBepsiBa ganm
noTpebuTENAT BCE OLLE OYaKBa OTroBopa (T.e. fanu Heroust PA; oLe e akTUBEH).
MoxeM fa Mofenupame Tasu KOMyHUKaLMs Taka:

Pre[] [!SA_Obj | (ObjID,dType, PA).DM ::< ObjID, dType, PA > .0
IDM :: (ObjID, reply, PA).(has(PA ))?SA_ Obj {< ObjID, reply, PA >.0
DM Ambient — LLiom nonyyu 3asekata ot TP, ambueHTsT DM 51 HacouBa kbm
BbTPeLwHus cn ambueHT Objects Repository (OR) u nonyyasa 0TroBop BbB BUAA

(ObjID, dType, reply, PA)). CtoiiHocTTa Ha mapameTbpa "reply” e unu onvcaHne Ha
obekTa unu MHGopmaLms 3a HeroaTa Niunca B XpaHUINLETO.
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Poul] ITP :: (ObjID, dType, PA).OR < ObjID, dType, PA > .0|
IOR | (ObjID, reply, PA).TP:: < ObjID,dType,reply, PA >.0

Bb3 0cHOBa Ha TO3M CLEeHapuil € Cb3aadeH NpoToTUN 38 MOBUITHO YCTPOICTBO,
KOWTO TbpcW 0BEKT M NpefocTaBs MHAOPMALWS 3a Hero, 3a OKonHUTe 0beKTH, 3a
MaplipyTa OT MeCTONONMOXEHNeTO Ha noTpebutens [0 obekTa, Kakto M
BOMbIHNTENHA MH(POpPMALMA 3a XOTENM 1 pecTopaHTh B Brinsoct (dur.3.).

®@ue.3. [lpomomun Ha nbpsus cueHapuli

3.2. MopenupaHe Ha BTopaTa ycnyra

MobunHoTO YCTpOICTBO NofdaBa WHGOpMaUMs 3a MECTOMOMNOXKEHWETO Ha
TYpUCTa, 3a HaaMopcKaTa BUCOYMHA W 3@ BPEMETO OT [EHOHOLLMETO.KaTo BbHLUHA
ycnyra nopTanbT U3BNMYa MHGOpMALMS 3a TeMnepaTypaTa Ha Bb3gyxa B Tadu TOUKa
1 BeposTHOCTTa 3a byps. MHopmaumsTa 3a MECTONONOXEHNETO Ce u3npaLla Ha
Mogyna 3a AaHHM, KOWTO ro npenpawa kbM ambuenta OR. Ottam ce wsemuya
WHopMaums 3a Ham-0nmskus 0DekT, KOATO ce uanpawa Ha noTpebutens.
WHdopmaumsTa 3a HagmopckaTa BUCOYMHa, TeMnepaTypaTta, BeposTHOCTTa 3a Oyps
1 BPEMETO OT AEHOHOLLMETO ce n3npaLlat Ha Guart Assistant GA, KoiTo € pogHuHa
Ha TR. Ako BpemeTo 0T feHoHowmeTo e cneq 19 y., unu Temnepatypata Ha Bb3ayxa
e nog 2° C, BeposTHocTTa 3a Byps e Hag 50% 1 HagmopckaTa BucoumHa e Hag 800m.,
GA vn3npalla 3asiBka 3a TbPCeHe Ha Hait-0nuakiuTe XoTenn 1 pectopaHTi kbM DM.
Cnep kaTo nomnyyu OTroBOpa Ha 3asiBkaTa S npenpalia kbM PA; kKaTo W3BbHpEOHO
cbobuyeHue.

SA_Obj Ambient — Toan ambreHT e OTrOBOPEH 3a U3MbITHEHWETO Ha ycnyraTa 3a
TbPCEHe 1 NoryJaBaHe Ha MHGopMaLms 3a Halr-brnskus Typuctudeckm obekT. Tosa
noBefeHe MoXe Aa ce Mofenupa Taka:
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Psnoy [ [' ((PAlocationtime,altitude) TP T< PA,location, time,altitude >. 0|
ITP T (reply, PA).PA ::< reply >
lMpomeHnuBaTta reply e wHopmauusta 3a obekTa, Cbabpkalla KpaTka W Mmo-
obcTolHa MHGopMauus 3a Hair-6nmskmus 00ekT B rpaduyHa, TEKCTOBa M ayamo
topma.
SA_hot Ambient — To3u ambBueHT e OTrOBOPeH 3a TbpCeHe U MonyyaBaHe Ha

MH(opMaLms 3a Hal-bnmskus xoTen. HeroBoTo noBeaeHWe MOXeE fa ce Moaenupa
TaKa:

Poarat [ [ ( PA,location) TP T< PA, location >. 0|
ITP T (listl, PA).PA ::< listl >

AxanornyHo 3a SA_rest:

Poarest [1 (1 ( PA, location).TP 1< PA, location >. 0| xwaero list! v list2 ca
ITP T (list2, PA).PA < list2 >
cnncbuuTe Ha Hal-onuak1Te XoTenu u pecTopaHTun.

TP Ambient — Toi komyHukupa cbe cBouTe geua SA_Obj,SA_hot n SA_rest, kakTo 1
cbC ceoute pogHuHM GA u DM. lMpu Bcska npoMeHa Ha MECTOMOMOXKEHWETO Ha
TYpUCTa, HErOBUSAT NEPCOHaNeH acuCTEHT noaasa WHGopmaums kbMm noprtana. Ot
CBOA CTpaHa MnopTambT W3BMMYA KaTo BBHIWWHA YCnyra WHopMmauusTa 3a
TemnepaTtypaTa W BeposiTHOCTTa 3a Oyps M 3aegHo C WHopMaLmMsaTa 3a yaca u
HagmopckaTa BMCOUMHA, Ha KOATO Ce Hamupa TypucTa, 8 nogasa kbM GA. Cneg
obpaboTka Ha Tasu nHchopmaums o1 GA, Moxe Aa Nonyyy 3asBka 3a TbpCeHe Ha Hau-
BnnskuTe xotenu u pectopaHTu. Tasu 3asBka ce nofasa koM SA_rest unu SA_hot.
lMoBeAeHNETO MOXEM 33 ONULLEM Taka:

ISA_Obj { (location, altitude, time, PA).

P[] GA < location, altitude, time, temperature, procent, PA >.0|
IGA:: (location, PA).DM ::< location, PA > .0
IDM :: (list, PA).PA l<list >.0

GA Ambient — Tosn ambueHT nonyyasa HenpekbCHaTa nHopmaums ot TP v npu
OTYMTaHe Ha eBEHTYyanHa OMacHOCT 3a TypucTa, uanpawa cbobuienne <location,
PAi> KbM nopTana C uUckaHe 3a M3BMWYaHe Ha CMUCHK C Han-BnnskuTE XOTENM W
pecTopaHTu.
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ITP :: (location, altitude, time, temperature, procent, PA).
((time > 19)or ((temperature < 2)and ( procent > 50)and (altitude > 800)))
?TP:<list,PA,>.0

Pea

DM Ambient — Korato ce nonyuu uckate ot TP, T031 ambueHT Tbpc 1 doopmupa
CMUCBLK Ha Hail-6nn3kuTe [0 TEKYLOTO MECTOMOMNOXEHWe Ha TypucTa XoTemu W
pecTopaHTu:

Poul[] (TP :: (location, PA).(HR {< location, PA >.0| RR {< location, PAi >) |
("HR{ (listL,PA) | (IRR { (list2,PAi)). TR::<list,PA>.0

Cb3pageH e NnpoToTMN Ha MOAENMpaHaTa ycnyra, B KOUTO Ca peanuavpanm YacT ot
(DYHKLMOHAMHOCTATE, CBbP3aHX C MECTOMONOXEHWETO Ha Typwcta. [MpoToTumbT
npeactasnsBa MOOMIHO MPUIIOXEHWE, KOETO OTuYMTa MECTOMONOXEeHWeTo Ha
notpebutens v My npegocTaBf aKkTyanHa MHGopMauus 3a  Hain-6mmskus
TypucTudecku obekT. WHopmaumata ce cTtaptupa v B aygno-opmat, KOeTo
no3sonsBa Ha TypucTa fa pasrnega no-gobpe obekta kato crywa ,BUPTYanHus
€KCKyp30Boa".

3aknioyeHue

MogenupaHeTo Ha KOHTEKCTHO-YyBCTBUTENHA TypUCTMYeCKa WH(OPMaLMOHHA
cuctema ype3 Hotauusta CCA faBa Bb3MOXKHOCT 3a NpefcTaBsHe W peanusaums Ha
PasnnUyHK YCyru, OTYNTALLM OUHAMWUYHATa NPOMsHA B MapaMeTpuTe Ha OKonHaTa
cpega. Cb3gageHu ca ABa MpoTOTWNA 3a YaCTUYHO BepudMuMpaHe Ha apata
npeacTaBeHn cueHapus. Bepudukaumsta Ha Mogena npemMuHaBa npes HEroBoTo
LIANOCTHO NpOTOTMNMPaHe. 3a LenTa Ha U3cneaBaHETO MOXE [a Ce M3MoM3Ba e3nKbT
3a nporpammpaHe Ha CCA - ccaPL.Cb3gaBaHeTO Ha  LSINOCTHA NPOTOTMMHA
aHWMMpaHa cpefa Lye Aafe Bb3MOXHOCT [a ce Bepudmumpa Mogena, npeam fa ce
MPEMMHE KbM HErOBOTO peanuaupaHe.

BnarogapHocTtu

ABTOPBT M3kasea OnmarogapHOCT KbM  HaydyeH npoekt  OM17-OMIA-008
,/IHOBALMOHHN COPTYEPHN WMHCTPYMEHTU W TEXHOMOMMN C MPUINOXKEHUS B HAy4HN
“3crneaBaHus Mo MatemaTtuka, MHopMaTika W nefarorvka Ha oby4eHWeTo" KbM
®oHg HW* wa T1Y lMaucuit XuneHgapcku®, 3a 4acTMYHOTO (OMHAHCMpaHe Ha
HacTosilata paboTa.
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Pestome: [JHec o0byyeHuemo no UHGpOpMamuka u30cmaga oOm  npakmu4yeckume
nompebHocmu U 3Ha4umesnHo usnpesapsa Mmemodudeckume paspabomku, kKoemo nopaxda
MHox)ecmeo npobnemu. C nomowjma Ha obwume Qudakmuyecku npuHyunu mosu 0oknad
pewasa eOUH makbe CroxeH npobnem — depuHupaHemo Ha obekm U Knac 8 0BeKmHo-
OpuUeHmMUpPaHoOmMo npo2pamupaxe 3a yenume Ha oby4eHuemo. Cbuwusm nodxod e NPUIoKUM
U KBbM WUPOK Kpbe om nodobHu npobnemu.

Kntovoeu dymu: obyyeHue no OO, obekm e OOI[; knac e OO[1; obydeHue no
UHGhopMamuka.

1. AKTyanHocT Ha Temata

VIHTEH3MBHOTO HaBMM3aHe Ha KOMMKTPUTE B HALIETO eXeAHeBue nopaxaa
noTpebHOCT OT NPOrpamMmUcTKX 1, No-061L0, MHGOPMATUYHK 3HaHMS. T8 U3npeBapaa
Mo BPEME Ha Bb3HWKBAHE W 3HAYMTENHO HAAXBBPMS MO KAYECTBO HOPMATUBHO
YTBbPLEHOTO 06y4YeHNe No MHAOPMATLKA, KakTo 06LLOTO, Taka U NPOgMIMpPaHoTo.
EaHoBpeMeHHO ¢ TOBa, METOAMKUTE Ha MpernofaBaHe Ha y4yebHW npeameTu B Tasu
00bnacT B MOMEHTa 3Ha4NTENHO M30CTaBaT OT MpaKTuKaTa.

Tasu cutyauns 06eKTMBHO MpWHYXgaBa MHOro obyyaemu u obyyasawyn aa
pa3paboTBaT CBOM NpescTaBn M METOAMYECKW NOAXOAM. Te chabpkaT be3ycrnoBHO
LIeHHU eNeMEHTM, HO YECTO Ca HEMbIIHW, HenocnegoBaTemHu, HAKOW Ca B3aUMHO
NpoTWBOPEYMBM, a Ce pa3BMBaT M HenpaBunmHW. Bnocnencteue npes WHTEpHeT
MacoBO Ce Pa3npoCTpaHsiBa BCAKA Haxofka, acoLumpaHa ¢ NpeAcTaBata 3a ycrex B
npoueca Ha obyyeHue. HO 3aeAHO C MO3UTWMBHWUS OMWT, Taka BCUYKM [OMYCHATH
nponycku 1 3abnyxaexus ce cToBapeaT 06paTHO BbPXY HauMHaeLwwmuTe obyyaemu, a
0COOEHO CWUNMHO BBPXY MMaAexXuTe, M BOOAT A0 3aTPYAHEHWS, HeaeKBaTHM
PELLEHNS, [EMOTUBALIMA 1 HEYCTIEXN B YYEHETO.

TakaBa cuTyaumss e Henpuemnuea. HeMHOTO npeoponsiBaHe —W3WCKBA
LieneHacoyeHn ycunus. B ToBa uMcno, o4eBMaHO e HeoOXoOMMO CbrnacyBaHe ¢
0bLwyTe AMAaKTUYECKW NpUHLMNKM. B MHOTO Cryyan ToBa € M J0CTaTbyHO.
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Tyk npunarame TO4YHO TakbB MOLXOL 3a PELIaBaHETO Ha efHa CroXHa 3afjava:
Kak nmeHHo 3a uenute Ha obyyeHneTo TpsibBa aa ce aeduHupaTt noHATUSTa 0BeKT
1 Knac B 06eKTHO-OPUEHTMPAHOTO NporpammupaHe (no-Hatatbk OOIM)?

To3n BbMPOC € BaxeH W cam no cebe ¢, 3aoTo AHEC ABETE MOHATUS UMaT
KntoyoBa ponst 3a 06y4eHneTo no nHeopmaTtuka. Obave pelaBaHeTo Ha npobnema
€ MoKa3aTesnHo W 3a Bb3MOXHOCTATE Ha MOAXOAA, Thbil KaTO OMMCAHOTO MO-rope
sIBNeHne e 0cobeHo cunHo ocesaemo B 06yyeHneTo no OOI, KOETO MbK NponsTiYa
0T TOBa, Ye pasusetsT Ha OOl cbBnaga no BpeMe ¢ MacoBOTO Pa3npOCTPaHEHWe
Ha KOMMIOTpUTe, a 3a NpenofaBaHeTo Ha HOBUTe 0BracTu B MHGopMaTHKaTa OCTpo
He JoCTUraT METOAMYECKN Pa3paboTKM.

2. U360p Ha M3TOYHULUM Ha AechmHMLMK Ha 06eKT U knac B OO

W3Tounmumute Ha peduHnumm Ha obekt u knac B OOl ca mpakTnyecku
Heo603pumo MHoro. Hanpumep TbpceHeTo ¢ yrbn Ha ,object-oriented programming”
€[HOBPEMEHHO C ,object is* faBa Hag 800000 pesynTaTa, a €GHOBPEMEHHO C ,class
is* paBa Hag 700000 pesynTata. [lopu camo KHUrMTE, KOMEHTUpaLLW 0BeKT v knac B
OO0, ca xunsagu.

Tyk TpbrBame OT XMnoTesata, Ye B MONE3PEHUETO HU e NOMajHaT JOCTaTbYHO
OT Han-aKTyanHuTe gHec fechmnHuumm 3a 06ekT 1 knac B OOTT, ako 06xBaHEM HSKOMKO
Ka4yeCTBEHO PasnuyHU NO BUG M3TOYHMKA, KOWTO MO HAKAKLB KPUTEPUIA Ca MacoBo
13MON3BaHu, 1 aKo OCBEH TOBa OTYMTaMe, Ye cropef [25] 3a 2017 roguHa Hail-MHOro
cnpasku 3a eanuy 3a OOI ce npaesaT 3a Java, C++, C# v Python.

C TaKbB 3aMUCB TYK Ce ONMpame Ha CregHUTe U3TOUYHNLN:

Peunnumnte [1], [4], [5] v [6] no camaTa wges Ha TakMBa W3daHus ca
NpefHa3HaYeHN 3a MacoBO M3MOM3BaHE M MMAT OTHOCUTENTHO HOPMATUBHA POISi.

MoHorpadusTa [3] Beye Haa 20 roanHu ce cMsiTa 3a HaCTONHA KHUra 3a 06eKTHO-
opueHTupaHoTo npoekTupare 1 OO n e mepoaasHa 3a ugente Ha OOTT.

YueOHukbT [13] 32 MHOTO cnelmanucTy e obpasel 3a nogHacsHe Ha OOl sapaau
ycnexute Ha asTopa My beptpaH Meitep, kaTo MH(OPMATHK W KaTo neaaror.

YueOHukbT [7] e eguH oT MankoTo ogobperu o MOH, onucaalum OOIM. Toa ro
no3nLMOHMpa CPe U3TOYHWLMTE C 0COBEHO CWMHO BRMSHWE BbPXy Obnrapckata
MIagex, a NoTEHUMAIHO, U BbPXY CEraliHu 1 6baeLy aBTOpu Ha HOBM M3TOYHMLM.

YuebHuumte [8] 1 [9] ca nsmexay Hain-macoBo w3nonasaHuTe B bbnrapus 3a
usyyaBaHe Ha C# v Java, a knurute [11] v [14] ca n3gageHu B N0 HAKONKO M3AaHUS
Ha MHOrO €31y 0OLIO B MUIIMOHM EK3EMNIISIPU.

Canrosete [17], [18], [19], [20], [21], [22], [23] v [24] ca 0cobeHO nonynsipHM 1 ca
CNEYENNUNN JOBEPUETO Ha Pa3NMYHM, HO OTHOCUTENHO MHOrOBPOIHM ayauTOpHM.

Cneumndukaumute [12], [15] n [16] BAMSIAT Ha npakTUkaTa Ha NPOrpammpaHeTo,
KOSITO MbK NPsiKO popMmupa NpescTaBuTe 3a NOHATUATA B MHGOpMaTUKaTA.
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Kakto e Buaum, TO3M M3060p paskpuBa 3HAYMTENHO pasHoobpasue OT
AeduHuLM Ha noHaTusaTa 06ekT 1 knac 8 OOTT.

3. U3BneueHu ot natouHmuute aechmHmumMm Ha 06ekT n knac B OOI
3a ynobcTBo Ha npenpaTtkuTe Lue u3nonasame osHaveHusTa 061, 062 u T. H. 3a
aeduHnummnTe Ha 0bekT 1 K1, K2 n 7. H. 3a gedmHuummnte Ha knac 8 OO,

Heka otbenexum, ye NPakTU4eCKn HaBCAKbAE onpeaeneHuaTa ce Agopassmear C
YTO4HABALLW TEKCTOBE W pasninkaTa Mexay ABETE NOHAKOra ce pasMmmea Unmn Fy6VI, a
OCBEH TOBa, €[iHa 1 Cbllia nged ce CBbp3Ba C Pas3fIMyH JONMBNHUTEITHU aKLEHTH.

W3bpaHnTe M3TOUHULYM CbAbPXKaT CNeaHUTe uaem 3a aedMHNULUM Ha OBEKT:

061. ObekTbT 1 B cBETa, U B OOI € ... KOHKPETHA CbLIHOCT, ONpeaeneHa BbB
BPEMETO 1 MPOCTPaAHCTBOTO" [3, C. 123], “Urpaella Hskakea ponsi B obljata cucrema”
[3,c. 125].

062. ,[porpamMHMAT 0OEKT e TOBa, KOETO B pOrpamaTa CbOTBETCTBA HA pearHns
obekT unu asnenve.” 7, c. 37]

063. ObekTbT 1 B peanHoctTa, M B OO ,ce xapakTepusupa OT CbCTOSHME,
noeefeHve v nHavemayanHoct” [3, ¢. 109, 148].

064. O6ekTbT e abcTpakums 3a AaHHW C MHAWBUAYANHOCT, TUM U cToMHOCT [16,
c. 15].

065. OBekTbT Ce CbCTON OT CbCTOsHME W noBeaeHwe [9, ¢. 372; 16, c. 88; 21].

066. OBeKTbT € ,,... CbBKYNHOCT OT ENTEMEHTH U TAXHOTO noBefeHume" [18].

067. OBeKTLT € ... CaMOChabpKaLL ce NporpamMeH KOMMOHEHT, KOMTO CbAabpXa
aTpubyTu (BaHHW) n meToaym (npoueaypn)” [6, c. 421].

068. Tolh e oTAENHA eaMHMLA, CbCTABEHA OT NPOLEAYPU M AaHHw [1, 7.2, C.74].

069. ObekTUTe Ca eANHHO LANO OT AaHHM M CpeAcTBa (MeToau) 3a obpaboTkaTta
um [5, ¢. 196; 8, ¢. 390; 18; 9, c. 371].

0610. O6ekTbT € ,MHC(OPMaLMOHHA CbLUHOCT C BbTPELWEH W BbHLUEH
UHTepercK 3a MaHUNynNupaHe Ha CBOETO ChAabpxaHue® [24].

0611. ,OBekTbT € cohTyepHa MalunHa, No3BONsBaLLa Ha NporpaMmuTe AOCTHN
[0 1 MoaudmKkaums Ha Konekums ot ganHn. [13, c. 29].

0612. O6ekt B OOl o3HayaBa ,nporpamMeH ODeKT, siIBsiBall, Ce Knac Wnu
ek3eMnnsap Ha knac” [4, ¢. 322]. Exsemnnsp Ha knac o3Ha4asa obekT [4, c. 516].

0613. OBekTbT € ek3emnnsp (MHCTaHUMs) Ha knac [5, ¢. 196; 11, ¢. 155; 12, c.
12; 15, c. 53; 17; 22; 23], HO CMUCBITLT TYK Ce [JOU3ACHSBA C NPUMEPM W 0OSICHEHMS.

0614. ,ObekT (object) Hapuuyame ek3emnnsip, cb3gafgeH Mo AeduHULMATA
(onmcanmneTo) Ha papeH knac.” [9, ¢. 482]

0615. O6ekTbT € 06nacT OT NamMeTTa, ChbpKalla CTONHOCT OT AadeH Bug [14,
¢. 59, 71, 817; 24] v TyK MMa pasfiMyHN akLEHTU 3a HSKOW CBOMCTBA Ha CTOMHOCTTA.
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/3BpaHuTe M3TOUHULM CbabpXaT CNeaHUTE uaeu 3a AeduHMLMM Ha Knac:
K1. KnacwT e onucanve (Mogen) Ha obekT ot peanHocTTa [8, ¢. 816 ; 9, c. 482].
K2. KnacbT e koHTpakT Mexay abeTpakums 3a 0bekT u knueHTute i [3, ¢. 125].
K3. KnacbT e CbBKYNHOCT OT eA4HOTUMHKM 06ekTH [3, ¢. 123, 149, 632; 7, . 37].

K4. Knacbt e mopen, obobueHa kaTeropusi, abCTpakTHO onucaHue Ha
nporpamHu obektun [1, T. 1, ¢. 143; 8, c. 391; 9, c. 371; 13, c. 50; 19; 24] (kaTo
W3TOYHULIMTE aKLEHTMpaT Ha OTHEMNHM acnekTu Ha Mogena unm obekTuTe).

K5. KnacbT e obpase, WwabnoH, no koiTo ce cbagasar obekTu [6, ¢. 125; 11, c.
156; 16, c. 83; 20].

K6. KnacwT ,onncea CTpykTypaTa 1 noBegeHneTo, obLum 3a BCUYKM POLCTBEHM
obekTn* 3, c. 125].

K7. KnacwT peanuanpa, onucea tuna Ha obektu [3, c. 95; 15, c. 205; 23] (Ho
BrIM3KMAT KOHTEKCT M3ACHSBA CaMO 0TYaCTX NOHATMETO TUMN Ha 0BEKT).

K8. KnacbT e Tun, onpegensiy Bb3MOXHUTE CTOMHOCTW Ha 06EKTH U CbOTBETHUTE
onepauum u yHkuun [4, c. 236-237; 14, c. 213, 71].

K9. “Knacose ca gethuHuLmm Ha hopmaTa Ha AaHHW 1 NpoLeaypy, BOCTbHM 38
BafeHNs TN UNK Knac Ha 0BeKT; MoraT ChLLO HEMOCPEACTBEHO Aa ChabPXaT AaHHN
1 NpoLeaypm (M3BECTHM KaTO METOAM Ha Kraca), T. €. KIacoBETE CbAbpXaT YNeHoBe
JaHHW 1 YneHoBe yHKUMK.“ [22]

K10. KnacbT e 006o6LieHne 3a CTpyKTypa Ha faHHW, npu KoeTo B obocobeHa
efvHmMLa ca 0beMHEHN YNEHOBE AaHHM W YneHoBe yHKumK [12, ¢. 12; 17; 24].

K11. “Knac e cTpykTypa Ha AaHHW, KOSATO MOXe [a CbAbpxa YNeHOBE [aHHM
(koHCTaHTM W noneTa), 4neHoBe (yHKUMM (MeToaM, CBOICTBa, CbOUTHSA,
WHAEKCATOpW, OMepaTopy, KOHCTPYKTOPW Ha WHCTaHLWMW, JECTPYKTOPW M CTaTUYHN
KOHCTPYKTOPM) W BNOXeHU knacose.” [12, ¢. 273]

K12. KnacbT e ,Tun gaHHu, cbabpxaly nonerta, METOAM U ceoicTBa“ [5, ¢. 69]
(6es komeHTap 3a pasnuka Mexay o0bekT v Knac).

K13. KnacbT e ,CbBKyNHOCT OT NPOMEHNMBY W (DYHKLMMW, KOUTO Ca 0BBBP3aHN B
norunyecka CTpykTypa 1 pabotat 3aegHo.” [19]

4, O0Wwm QMOAKTMYECKN NPUHLMNK

W3Bneyennte gedmHuumm Ha 0BekT M Kmac we cbhoctaBum ¢ oblmTe
AVOAKTUYeCKM NpuHUMK. B gupgakTukara yecTo ce nponycka ,00wu*, Ho [2, ¢. 116-
117] pasrpaHuyaBa 06w 1 060cobeHn anaakTieckn npuHumnu, a B [10, . 444-445]
Ce aKLeHTMpa BbpXy TOBA, KOW TOYHO MPUHLMMK Ca OCHOBOMOMArally, OTHOCUTENHO
0bLonpueTn 1 NPUEMNMBO Ce CbracyBaT B cucTema.

Knacudukaumsata Ha OugakTMYeckuTe MPUHLUMNM € HEAOCTaTbYHO M3cneaBaHa
[2, c. 117], Ma MHOTOYMUCREHM ONKUTY Aa Ce paskpue cucTemarta oT npuHuunu [10, c.
445), a camaTa T4 Ce 3MeHs 3ae4HO C pa3BUTMETO Ha 0bLwecTBoTO [10, C. 444].
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ObLwTe AMAAKTUYECKM MPUHLMAK UMAT OFPOMHO 3HayeHue B 0ByyeHneTo: ,AKo
T€ He Ce cnassaT Ha NpUEMNWBO paBHuLe, [...] He MOXe Aa ce MoCTUrHe
3a[10BOMNUTENHO peanuanpaHe Ha LenuTe Ha obyyeHneTo.” [2, ¢. 117]

Tyk We pasrnegame cnegHuTe obLm AngakTMYeckn NpuHLMNK (3a yoobceTeo Ha
npenpaTkuTe LWe rv o3Havaeame ¢ 11, M2 n 1. H.):

M1. MpuHuMn 3a HarnegHocT. B 06yyeHneTo TpsibBa fa ce 3agencTaar KonkoTo
MOeE MO-MbJIHO CETUBHUTE Bb3NpuUaTHa [2, ¢. 118-121; 10, c. 448-450].

MN2. MpuHuMN 3a cb3HaTenHocT. Bkniousa cbagaBaHe u noakpena y obyyaemus
Ha MHTEpeca KbM W3y4aBaHOTO, MO3WTMBHUTE eMOLMM, pasHooOpasHuTE BUOOBE
MOTMBaLusi, pa3bupaHeTo Ha uenust yyebeH mpouec, LeneycTpemeHata pabota,
TBOPYECKOTO MpUraraHe Ha BCUYKO YCBOEHO W apyru [2, ¢. 121-123; 10, c. 446-448].

N3. MpyHumn 3a akTMBHOCT. MHO3MHCTBOTO aBTOPY Npuemar [2, . 123], ye M2 un
M3 ca eguHHo usno, Hanpumep [10, ¢. 445-448]. MpUHUMNBLT 3a aKTUBHOCT U3NUCKBA
MaKCUManHO aHraxupaHe Ha CTapaHWeTo, yCunusTa, MHWLMaTiBaTa W BCUYKM
thopmu Ha aenHocT Ha obyvaemuTe [2, ¢. 124-126; 10, c. 446-448).

M4. TMpuHuun 3a poctbnHocT. Pasbupa ce, obyyaemusiT Tpsiba ga nonara
yeunms [2, ¢. 127-128; 10, c. 459]. [locTbnHOCT 3Ha4uM camo Te fda ocTasaT B
rpaHULMTE Ha HEFOBWUTE HOPMAITHM BL3MOXHOCTH [2, ¢. 127-129; 10, ¢. 458-460].

N5. MpuHumn 3a cucTeMHocT. MauckBa peabT Ha YcBOsiBaHe Ha y4ebBHOTO
CbbpXaHue, a OTTaM U Usnata opraHusaumsTa Ha y4ebHus npouec, Aa cnensa
BbTPELLHNTE CUCTEMOODpA3yBallM BPb3kW B M3yyaBaHaTta obnacT B mocoka OT
MO3HATOTO M YCBOEHOTO KbM HOBOTO M M0-pa3suToTo [2, ¢. 130-131; 10, ¢. 451-454].

M6. MpuHUMN 3a TPaHOCT Ha YCBOSIBAHETO Ha y4ebHOTO ChabpkaHue. Manckea
TakaBa opraHu3auus Ha y4ebHWs npoLec, KOSTO BOAW A0 HA-TPalHO YCBOSIBaHE Ha
HabensasaHuTe 3HaHUs, YMEHUs, HaBULM W komneTeHumu [2, ¢. 132-133; 10, c. 454-
457]. CnasBaHeTo Ha TO3W MPUHLMMN MHOTO CUIHO 3aBUCU OT KayecTBOTO Ha
u3yyaBaHaTa Hay4Ha uHopmauus [2, c. 133].

N7. MpuHumn 3a uHanMBKMayaneH nogxoad. Tpsbea Aa ce W3yyasaT W paskpueaTt
WHAMBMAYaNHUTE 0COBEHOCTM Ha OTAENHMS 0by4aem KaTo MUYHOCT W ONTUMANHO Aa
Cce aganTupa KbM Tsx Lenuat yyebeH npouec [2, ¢. 133-136).

M8. MpuHumn 3a Hay4HoCT. Wanckea Ha obyyaemuTe aa ce npenogasat HayyHo
BOCTOBEPHY U 3aabnO0oYeH 3HaHWS, a Lienns npoLec Ha obyyeHure aa ce pbkoBoay
OT Hai-BUCOKMTE AOCTWXKEHUS Ha CbOTBETHUTE METOOMKMA, Medarorvkara,
ncuxonorusaTa 1 nporpecusHus npaktuyecku onut [10, c. 460-463].

M9. MpuHumn 3a Bpb3ka Ha TeopwsTa C npakTukaTta. Tpsbea yuyebHOTO
CbObpPXaHue 1 BCUYKN acnekTh Ha y4ebHMs npoLec NOCTOSHHO 4a OCTaBaT CBbP3aHu
¢ obkpbXaBallaTa H1 AeACTBUTENHOCT, a LienuTe 1 pe3ynTtatuTe 0T 0Dy4eHreTo aa
ca npurogHu 3a u3nonasaxe B npaktukata [10, c. 463-466).

fAcHo e, ve M36p06HMTe NPUHUMNKU Cca TACHO CBBbP3aHM W CbLLEeCTBEHOTO
HapywasaHe Ha eaunH OT TAX NPAKO MUIM KOCBEHO HapyLlaBa BCUYKN OCTaHanu.
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5. Hakou npoTuBopevus Mexay .qe(bm-muume 1 npuHuMnuTe

[TbNHUAT OMOAKTUYECKU aHanu3 Ha ﬂe(pVIHVILWIVITe MOXe Oa 3aemMe [OEeCeTKMn
CTpaHuuK. TyK € A0CTaTb4HO Aa Ha30BEM CaMO HAKOWN CbLLUECTBEHN NPOTUBOPEYNA.

OTHavyano camo Aa CMOMEHEM, Ye BCWYKM MPUHLMMKM Ca HECHBMECTUMMW C
TaTonorvsTa B 0612 1 TBbpAe TPYOHO Ce CbrnacyBaT CbC CMECBaHETO Ha 00eKT 1
knac HanbnHo B 0612 n poHsikbae B K1, K12 n K13, ¢ oTbxaecTeaBaHeTo Ha obekTa
1 HeroBaTa (puanyecka peanusauus B 0615 u ¢ otBneveHo dunocodckms nskas
Lcamocbabpxaly ce” B 067.

Moyt BCAKA CaMOCTOMHA NPOrpamMHa KOHCTPYKLMS MOXE Aa Ce pasrnexaa kato
CbLHOCT C MACTO M pons, BuaupaHa B O61, wnm obpas, mogen Ha Hewo oT
peanHocTTa, cboTBeTcTBaWO Ha 062 mnm K1. Ako Mbk uma 0OBbP3aHM AaHHU W
nognporpami B Helo obocobeHo, Toea (6e3 TepmmuHa meTod) ce pobnuxasa po
cmucbna Ha 066, 067, 068, 069, 0610 um K13, go codptyepHa mawmtHa (0611)
UMM 0O HELO CbC CBOE CbCTOsHWE, noBedeHue (065) u uHamemayanHoct (063).
CnepoBatenHo u3bpoeHuTe aeduHULM He pasrpaHuyaBaT SCcHO cneuudmkata Ha
obekTa 1 knaca. ToBa npotusopeun Ha M8, 115, M9 v 116 1 3aTpyaHsBa npunaraHeTo
Ha BCWYKM OCTaHanm NpUHLMNM.

O6eKTiTe M KnacoBeTe, KaTo KOHKPETHW MHCTPYMEHTU, MO2am NbJHOUEHHO [a
W3MbMHABAT MPaKTUYECKOTO CU MpefHasHayeHue (M MHOTO MpOrpamnucTv
13MoNn3BaT TOYHO Taka) 6e3 npuBnMyaHe Ha abCTPaKTHM NPeaCcTaBu 3a OTPAXEHWE
“nn Mogen Ha Hewwo ot peanHoctTa (O61; 062; K1), 3a cbCTOSHNS Unu noBeaeHue
(063; 065; 0O66; K6), 3a nHdopmaLmoHHa cbliHocT ¢ uHTepdencn (0610), 3a
coTyepHa MawumHa (0611), 3a KOHTPaKT Mexay abcTpakumst n HeiHu knueHTm (K2)
unn 3a ,0000weHa kateropusa® (K4: [1, 1. 1, c. 143]). Tean geMHULMN HEHYXHO
Hacnareat BbpXy OCe3aemuTe npefcTaBu 3a 0BeKT W Krnac oLe egHa rneaHa Touka
CbC 3HauMTENHa abCTPAKTHOCT, KOETO CUNHO NpoTueopeun Ha M1, M9, M4, N6 n M7
(HsKkon obyyaems MUCISAT MPEOUMHO KOHKPETHO) M Cb3fgaBa 3aTpyaHeHWs 3a
npunaraHeTo Ha M2 n 3.

TepMuUHNTE ex3emnnsap U MHcTaHUmMs Ha knac umat B OOI cneumdmnyeH cMUChh
W Ce HyXOasT OT NOSICHEHWe, TOYHO KOMKkoTo U ,00ekT". AHrmuiAckoTo instance,
npumep 3a Hewo, OTAENeH Cnyyal OT no-oblo sBreHWe, Ce pa3MuHaBa ¢
npeacrasute B OOM. KnachT uma cBou, Ha knaca, eNleMeHTU 1 MOXe fa Cbabpxa
BMNOXEHM TUMOBE, 0KaTO 0BEKTHT He ChbabpXa Te3n enemeHTU. KnachT He Cbabpxa
noneTata Ha 00eKT, kakTo M 0BeKTbT HE CbAbPXKa NoreTaTa Ha Krnaca, 1 HaumHuTe
3a U3non3BaHe Ha fABaTa BMOA [aHHM Ca KauyeCTBEHO pasnuyHW. KnackT camo
npeanucea, a obekTbT camo CredBa NMPeAnucaHusTa W PonuTE HE MOXe fa ce
pa3smeHsT. [lopu koraTo ce gonycka eauH o6ekT fa Obae NpoToTUN 3a Cb3faBaHe Ha
ApYr, TOBa € Cam0 Ha4WH Ype3 MPMBMNYAHE Ha HeLLo noapasbupalLo ce Aa ce cnecty
OTAErHOTO fdeduHupaHe Ha Ttuna. B Tosn cryyail [ABe CHLIECTBEHO PasnUyHM
MOHSATUS Ce NPEACTaBAT C eAuH TEKCT, HO 6e3 Aja Ce OTbXecTBsBaT.
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3aToBa MPUBMMYAHETO Ha TEPMUHUTE EK3EMMMSP WM MHCTAHUMS npu
peduHmupareto Ha obekt B 0613 u 0614 peanHo He Hoc WHGOpMaLWs, a camo
oTnara CbLUWMHCKOTO M3SICHSIBAHEe Ha onpedensHoTo moHsTue. Obavye, B CbLIOTO
BpeMe, Cb3gaBa OObPKBALIOTO BrevaTNieHMe, Ye OTHOLUEHMETO Krac-00ekT e
CbLLOTO KaTo 06LL0-4aCTHO, Ye 0OEKTHT e NPUMEP 3a Knac, cneundnyeH Bug Knac, a
TOBA 3aMbITIsIBA Ka4eCTBEHaTa pasnuka Mexay Aeete. TakbB NOAX04 NPOTUBOPEYH
Ha 1, 118, M9, M4, M5 n 16 v 3aTpyaHaBa NpunaraHeTo 1 Ha BCUYKW APYTA MPUHLMNK.

KoeTto 1 MHOXeCTBO OT €AHOTUNHM 0BEKTW Aa B3EMEM, U3BBH HErO Le OCTaHaT
€reMeHTUTE Ha Knaca, BKIIOYUTENHO BIIOXEHUTE KNacoBe, W Npasunata 3a 4oCTb,
aeduHupann ot knaca. CbBKYNHOCTTAa OT 06EKTM MOTEeHUManHo He Moxe Aa
NPeAcTaBM CbLHOCTTA Ha Tuna uM. nioc ToBa KnacbT € NpedenHo ocesaeMm, a
MHOXeCTBOTO MoXe Aa Obae Heob03pUMO U Heoce3aemo unu npasHo. 3atoea K3
cunHo npoTusopeyn Ha 18, M9, M5, M1, M4 1 116, a oTTam 1 Ha ApyruTe NPUHLMNN.

3HaHWeTo, Ye Hewo e mogen, abCTpakTHa KaTeropus, onucaHue Ha Tunma Ha
obekTa (K4; K7) unu ye e obpasel 3a cbgasaHe Ha obekTu (K5), He paskpuea kakbB
€ onncaanusT Tun. OCBEH TOBA, KNachT € CaMus TUM, @ HE HErOBOTO ONUCaHue (KaKTo
CMUCBJTBT Ha TEKCTa He e TekcTa kaTto Hua). CnegoBatento Tean aeduHuumm (K4,
K5, K7) ca HeynoBneTBoputennu 3a [18, M9, 15, M1, N4, 6.

Benukn gedmHuumMm nponyckaT akueHTa BbpXy dyHaameHTanHute 3a OO
npasuna 3a u3nonsBaHe, CBbp3aHu ¢ 0bnacT Ha BMAWMMOCT, npeobpasyBaHe Ha
TMNa, onepaTopu, CBOICTBA, CbOUTUS, MHAEKCATOPK, Aenerati 1 Apyru (MoHATUATa
noBegeHue, UHANBUAYANHOCT W MHTEPGENCH, KaKTO M CNOMEHaBAHETO Ha onepauumn
B K8, HegocTaTbyHO 3araTeat 3a Takuea npasuna). OceeH B K9 n K11, HaBcskbae ce
npembnyasat Wwupoko u3nonasaHute B OOM enemeHTM Ha knaca kaTto UAno
(aBycmucnneto obekT-knac B K12 n K13 He npomeHsi cutyauusita). Bbe Boudkm
AeVHALMM INNCBA M ACHOTA, KAKBO KOHKPETHO 3HAuM €AMHCTBO Ha AAHHM W
nognporpamu, a B OOI 10 Ce NposiBsiBa CbBCEM TOYHO U 0Ce3aeMo. 3a BraraHeTo
Ha knacose, Macoso u3nonseaHo B OOl, cnomeHasa eamHcTBeHo K11, obave T4
MPUBMMYA HAKOMKO MOHATWS, KOUTO TPsABBa 4a ce U3yyaBaT MHOTO MO-KbCHO, a TOBa
€ 1o6po 3a Beye 3HaeLUy 1 e HeNpUrogHo 3a obyyeHwue.

Taka BCUYKM JedUHULMKM, U3BMEYEHN OT WU3TOYHWLMTE, pasuuTaT da U3SCHAT
camata CbLUHOCT Ha MOHATUATA OBEKT M Knac CbC CrefBaliy, U O4YEBUOHO
pasnpbcHaTh B ronisim 0bem, 0BSCHEHWSs, HAKOM OT KOMTO M300LWWO He monagat B
JEeNCTBUTENHO NpenofdafeHns matepuan. ToBa MHOTO CUIHO NpoTueopeyn Ha M1,
M9, M4, N5, N6 1 N8 v cb3nasa TPYAHOCTW NpK peanuanpaneTo Ha M7, M2 n M3. C
APy AYMW, HApYLUEH Ca BCUYKA NPUHLMNK,

OT Ka3aHOTO Beye e SICHO, Ye BCuYk (be3 TaBTomnorusTa) HaMmepeHn JeduHILmmn
Ha 06ekT n knac B OOIT Ha30BaBaT BaXHW 1 NONE3HM acMEeKTW Ha NOHATUATA, HO 3a
LenuTe Ha 0By4eHWETO OT rnefHa Touka Ha ObLLMTE AMAAKTMYECKM MPUHUMNK ca
Hey[0BNEeTBOPUTENHM W TOBA NPSKO UMW KOCBEHO MPOM3TWYA OT HEMbLIHOTO UNu
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HeyOayHo paskpvBaHe Ha CbLiHOCTTa Ha obekta 1 knaca, KaTo CamMOCTOMHW
koHCTpyKLum B OOTT.

6. Mpeanaraxu geduHnummn Ha obekT U knac B OO

O6ektbT 1 knackT B OOI umat 3HauuTeneH 6pol ChbLUeCTBEHUM 0COBEHOCTU.
3atoBa e ymecTHO AecvHuLMMTE UM Aa GbaaT oT Mo ABe YacTu. [TbpeaTa KpaTtko, HO
OTHOCMTENHO abCTPaKTHO, MOAHACA CbLYHOCTTA Ha MOHATMETO M TOYHO TS CIYXW 33
6asoBa npeacTaBa HaBCAKbAE, KbAETO 00yYaeMusT cpella CbOTBETHUS TEPMUH.
Bropata koHkpeTusupa abCTpakTHUTE NpeacTaBu kato u3bposiBa 0cobeHocTUTE,
KOWTO MpekaneHo buxa yTexHUNM OCHOBHaTa hOPMYyNMPOBKa, ako 6baaT BKITKOYEHN
B Hesl. TakbB NMOAXOL € TUMKYEH 3a BbBEXJAHETO Ha MOHATMSA C LWNPOK 0bxBaT.

MpeaBua ka3aHoTO JOTYK, 0BEKT M Knac MoXeM fa fednHupame Taka:

O6ekmbm e OO0l e obeduHeHue Ha OaHHU U hodnpoepamu 6 eOUHHO UsiIo,
068bP3aHO No cneyuguyeH 3a guda My HayuH C npasunia 3a U3nonsgaHe U ¢
Hamupawu ce U3ebH Heao daHHU, nodnpozpamu U munose.

Edurcmeomo ce ocueypsga no dsa HaduHa: [Tepso, yacm Ha obekm moxe da
6b0e HazogaHa camo cned kamo 6b0e HazogaH unu ce nodpasbupa obekmbm.
Bmopo, 8 nodnpoepama, kosimo e yacm Ha obekm, ca 0ocmbnHU no hodpa3bupane,
6e3 da 6vAam nodagaHu Ype3 napamempu, 8Cu4KuU pyau yacmu Ha obekma, a Cbujo
U 8CUYKO 068BP3aHO ¢ 0bekma, HO HaMupawjo Ce U3BbH HEO.

[Mpasunama, acoyuupaHu ¢ obekma, onpedensm kbde 8 npospamama U Kak
MoXe 0a ce u3noa3gam camusm moll u yacmume My, a 4pe3 msx u obebp3aHume ¢
obekma OaHHU, nodnpozpamu U munose.

Knacsm e OOI1 e mun Ha obexkmu.

T. e. Knacbm e CbeKynHocmma om cneyuguyHu ocobeHocmu Ha obekm, om
OaHHU, noOnpozpamu u munoge, 066bp3aHu ¢ obekma 6e3 Oa ca He208U Yyacmu, U
0m npasura 3a u3nonagaxe Ha 0bekmume om mo3u mun U 8CUYKO C8BbP3aHO C MSX.

LaxHume, nodnpozpamume u munoseme, acoyuupaHu ¢ obekma 6e3 da ca
HeeosU Yyacmu, npuHadnexam Ha caMus mun Ha obekma, me ca Yacmu Ha Knaca u
cblyecmeysam 8 eOUHCMBEHU eK3eMNIapU, Koakomo u da ca Ha 6pol obexkmume
om mo3u mun.

pasunama onpedensm kble 8 npozpamama U kak Moxe 0a ce usnonigam
obekmu om cbomeemHusi mun, yacmume UM U UMemo U Yyacmume Ha caMusi Kfiac.

Kamo cnedcmeue, 8b3MOXHO € Knacbm 0a CbObpxa caMo c80U Yacmu — OaHHU,
nodnpoepamu u munoge — u cbomeemHume npagusa, 6e3 0a onpedesns Hukakea
cneyucuxa Ha omdenHus obexm. opu 6u mozno da 6v0e 3abpaHeHO cb3dasaHemo
Ha obekm om mo3u mun. Takbe Kiac e mun Ha NOMeHUUanHo 8b3MOXHU, obaye
HEHYXHU Unu Hanpaso 3abpaHeHu obekmu, u ce u3non3ea kamo MOOY! umu
c80eobpasHa bubnuomeka, Ho no Ha4uHUMe 3a paboma ¢ Knacose.
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Pasbupa ce, npeanoxeruTe gedunHULmMN Moxe Aa 6baaT kKasaHu v C Lpyrv ymu,
HO € H606X0,D,VIMO aKLeHTUTe B CMUCba Aa 6'b,£laT Ha30BaHW NO HAKaKbB HA4MH.
Bceky akUeHT B TSIX e BaXeH 3a Hsikou acnekTi Ha 06yyenmneTo no OOTM.

Takuea aeduHNLMM NpeMaxBaT BCUYKM NPobnemi, onucaHmn B Touka 5, 1 gobpe
Ce CbrracyBaT C Ha30BaHWTE MO-rope AMAAKTUYECKM NPUHLMNK Ha 0bydeHneTo. Te
MoraT a nocnyxar kaTto cTabunHa u yoobHa OCHOBA 3a U3y4aBaHETO Ha KOWTO U Aa
©uno acnekt Ha OOl unm HeroBOTO M3NON3BaHe 1 Ha Beeky eaunk 3a OOTT. MpurogHw
ca 3a Han-pa3HoobpasHu Lenu Ha 0By4eHUETO, CoLManHn UnK NYHU NOTPEBHOCTH
1 Nefaror14eckn Noaxoau.

7. 3aknoyeHune

M3nonasaHusT TyK NOAXOL C NPUBRMYaHe Ha 00LWMTe ANAAKTUYECKN NPUHLMIN
AaBa CblLieCTBeHa noraa npu geduHupaHeTo Ha obekT 1 knac B OOI 3a uenute Ha
00yyeHneTo. Obaye cneaBa Aa o4akBame, Ye Toi 61 GUN CbLLO TONKOBA NONE3EH U
3a peLlaBaHeTO Ha MHOTO LUMPOK Kpbr OT Apyrv npobnemu B 06y4eHNeTo gHeC.
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Abstract: Today teaching of informatics is lagging behind in terms of practical needs and
significantly ahead of the methodical developments, which raises many problems. With the help
of the general didactic principles this paper solves a complex problem — the definition of object
and class in object-oriented programming for the learning goals. The same approach is
applicable to a wide range of similar problems.
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BUPTYANIU3ALIUA HA BA3ATA HA BUPTYAJIEH KOMYTATOP
OPEN VSWITCH

Pymer Todopos

dokmopaxm & CY ,Ce. KnumeHm Oxpudcku“— ep.Cogpust
Hay4Ha cneyuanHocm: 4.6. MHgopmamuka U KOMNOMBbPHU HayKu“ —
(uHbopmamuka - KOMNIMBPHU MPEXU)

Pestome: bbpsume memnoge Ha pasgumue U yeenuyagaHe CIOXHOCMMA Ha Mpexama
Hanazam Heobxo0umocmma Om NPOMEHU 8 KOMNWMBbPHUME Mpexu. TpaduyuoHHama
Mpexa He e 8 cbemosHue OuHamu4yHo 0a ce adanmupa KbM NPOMEHAWUME Ce NPUTOKEHUS
u nompebumenckume u3uckeaHusi. Toea Hamaea Hosu nodxodu 3a cnpassiHe C
npedusgukamencmeama nped uHmepHem Oocmagyuyume U 6U3HEC onepamopume 3a
npedocmassHe Ha HoBU yciyeu 3a KpaliHume kiueHmu 8 peasnHo epeme (Internet of Things).
Edux om me3u nodxodu ce s8s8a eupmyanusayusima, ¢ nomMowma Ha Koamo ce npednaza
HO8 Ha4UH 3a NPoeKmupaHe, 8Hedsi8aHe U ynpaesieHue Ha MPexosume yciyau.

Knrovoeu dymu: supmyanusayus, eupmyanHa mawura, Open vSwitch (OVS)

1. BbBegeHune

BupTyanusauusita ce M3non3sa Mpu 3amMsHAa Ha [AedcTBUTENEeH OBekT
(onepauuoHHa cucTeMa, YCTPOICTBO 3@ ChXpaHeHMe Ha AaHHM, MPEXOBH PecypcH,
CbPBbp UM APYTY XapayepHu NnaTdopmm) ¢ Heroea abCTpakTHa BUPTYaHa Bepeus.

BupTyanHaTta mawwmHa € COopTyepHOTO Npecb3faBaHe Ha eauH (PU3NYECKH
KOMMIOTBLP (BCUYKO, KoeTo chabpxa: CPU, RAM, xapa auck, BUAEO U MPEX0BU KapTi
¥ T.H.) CbC COOCTBEHA ONEpaLMOHHA CUCTEMA M COBCTBEHM NPUIMOXKEHNS.

Upes BupTyanu3auusita ce AaBa Bb3MOXHOCT €4HOBPEMEHHO Aa paboTsT
HAKOINKO BUPTYaNTHW MaLUMHW Ha euH h3NYECKM KOMMIOTBP, KaTo BCSKA BUPTYasHa
MalMHa MOXe [a M3non3Ba pasnuyHa onepauuoHHa cuctema. Buptyanuute
MaLUVHX Ca U30NMPaHM efjHa OT Apyra, cnogensT 6e3koH(NMKTHO obLyuTe pecypeu
Ha KOMMIOTbPHATa apXMTEKTYpa KaTo NameT, NPOLIECOP, TBbPA ANCK U T.H. B pearnHo
Bpeme. [1oTpebuTensT He MOXe Aa pasnuun (uanyeckata oT BUPTyanHaTa MallmHa.
YNpaBneHMeTo Ha BUPTYanHUTE PEcypcu UM MalWWHW Ce OCbliecTBABA OT
Xvnepeansopu.

XvnepBan3op Ce Hapuya nporpamarta, KOSiTO AWHAMUYHO pasnpegens u
yNpaBnsiBa xapAyepHUTE pecypcute Ha eauH usndeckn kKoMnoTbp. M3nonaea ce
OCHOBHa OMepaLMOHHa CUCTEMA, HapuyaHa «JOMaKVHY, BbpXY KOSITO Ce UHCTanupar
BCWYKM OpYryt BUPTYaIHW MaLLMHK, HApUYaHU «TOCT.

KVM (Kernel Virtual Machine) e npegnoustaH xunepsaitzop ot Linux
obuwecrtsoto. KVM e codTyep ¢ oTBOpeH kof, paspaboter oT Red Hat Corporation.
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Emynupa v npeaeuxaa Cb3gaBaHETO Ha BUPTYarHW MalMHW Ha OnepauyuoHHUTe
cuctemm Linux Kernel, Windows, BSD u Solaris [1]. Pasnpegens otgenHute pecypcu
3a BCsika BUPTyanHa MaLuuHa.

OrpaHnyeHuaTa Ha  CblUeCTBYBallMTe BUPTyanHW kOMyTaTopu [gasat
Bb3MoxHoCT Open vSwitch 6bp3o aa neyenu nonynspHocT.

Open vSwitch Bb3HukBa 0T npoekta Ethan — SIGCOMM 2007, kato uenTa e
Cb3gaBaHe Ha onpocTeH switch ¢ ynpaBneHue oT LeHTpaneH koHTponep. Open
vSwitch e MHorocrnoeH, MynTuniatopMeH CoTyepeH BUPTyaneH KomyTatop C
OTBOPEH KOf, KOMTO Ce pa3npocTpaHsia nog nuueHaa Ha Apache 2.0. [2]. Cv3nageH
e ot Nicira, koAT0 No-kbCHO € npuaobuta ot Vmware. PaboTu kato codpTyepeH cymy
nog Linux, FreeBSD, NetBSD, Windows onepauuorHu cuctemu. lMpoektupaH e ga
NOAAbPXKA Pa3npedenieHneTo B HAKOMKO (puanyecki cbpebpa. Cb3gaBaHETO Ha
nbpaus Open vSwitch (OVS) 3anousa npe3 2009 r. YcnewHo yHKUMOHMpa ¢
MOBEYETO XMNEPBAN30PHM U KOHTEHEPHY nnaTdopmm kato Xen, KVM, VirtualBox n
Docker. W3nonaea ce ot nnathopMeHo He3aBUCUMI BUPTYarHW CPEau 1 ocurypsiea
MPEXOBa CBBLP3aHOCT KAaKTO MeXay BUPTYarHWTe MalUMHW Ha €AMH XOCT, Taka W
MeXQy OTAaneyeH| BUPTYaH MaLUMHN,

2. Apxutektypa Ha Open vSwitch (OVS)

ApxutekTypata Ha Open vSwitch (OVS) ce cbCTOM OT TPK OCHOBHM KOMMOHEHTA:
6asa fjaHHW, NporpameH KOMyTaTop 1 MOAYn Ha siLpoTo.

2

o Controller

o

>

_— LY

————————————————— = OVSDB = ~=== OpenFlow =s======ss=c==-
& v

(1]

@

B ovsdb-server ovs-vswitchd

2 ——————

% First Packet —— \—b
5 sub Kernel Datapath

2 ubsequent o
- Packets L

source: http://openvswitch.org/support/papers/nsdi2015.pdf

@urypa 1. Komnonenture u uarepdeiicorere Ha Open vSwitch [3]

2.1. basa gaHHu

Ha Bceku chusmdeckn Bb3en, CbBMECTHO C XunepBaii3opa, ce pasnonara
komyTaTop cbC cobcTBeHa 6asa gaHHu. Ovsdb-server e manka no obem 6asa faHHwm,
B KOATO Ce CbXpaHsBaT  KOHQMrypaLWOHHM HACTPOWKM Ha KomyTaTtopa KaTto
Hanpumep nopeauua OT npasuna, MHGOPMaLWs 33 WHTEPGENCoBE, MOCTOBE W
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noptose u ap. Ovsdb-server nonbrea cBosiTa 6asa faHHM, KaTo M3NON3Ba NPOTOKONa
3a ynpaeneHue Ha Open vSwitch Database (OVSDB) RFC 7047 Bw8 dopmat JSON.
HomepbT Ha noppa3sbupalums ce nopt € 6640 [4]. M3non3Ba ce v 3a Bb3CTaHOBSIBaHe
Ha cucTemara npyw pectapT.

WHCTpyMeHTUTe 3a KOHUrypupaHe ce CbabpkaTt B: ovsdb-tool.

KomaHpaTta ovs-vsctl gaBa Bb3MOXHOCT 3a AMPeKTHW npomenu B B[], M3nonssa
Ce 3a Cb3gaBaHe Ha MocToBe, A06aBsiHe W KOHUrypupaHe Ha MHTEPgEencoBe 1 ap.

BuabT, B KOMTO Ce cbxpaHseaT AaHHUTe B OVSDB, Moxe aa ce npoBepu Taka:
mininet> sh ovs-ofctl dump-flows s1 // Ako s1 e OVSSwitch cyny.

nOTpe6V|Teﬂ9|T MOXe [a npoBepu ctaTtyca Ha 0vsdb-server-a, KaTto n3nonssa
komaHpgara ot Linux shell [5]: ps aux|grep ovs.

2.2. MporpameH KomyTaTop

EaQnH 0T OCHOBHWTE KOMMOHEHTW € ovs-vswitchd JemMOHBbT, KOMTO peanuanpa
Open vSwitch komyTatopa W KOHTpONMpa BCWYKM KOMYTaTopu B cuctemarta.
OcblecTBsBa Bpb3ka C ovsdb-server cbpsbpa MOCPEACTBOM NPOTOKONa 3a
ynpasnenne OVSDB. KomyHukupa ¢ mogynuTte OT SapoTo, kato u3nonsea netlink
npotokon [6]. Bsaumopenctea B cucTemaTta, KkaTo wW3nonasa  abCTpakTHUS
uHTepdenc netdev, 3a ga Moxe Aa Obae CbBMECTUM C TPagUUMOHHUTE MpEXH, a
CbLLO TaKa M 3a NPeHacsHe Ha Apyrv nnatghopmu.

OVS-vswitchd nogabpxa MHOXeCTBO HE3aBUCUMMU KaHanu 3a faHHu (data paths),
M3BECTHM KaTO MOCTOBE.

3a ynpaeneHue Ha ovs-vswtichd gemoHa ce u3nonasat komaHauTe ovs-appctl u
ovs-ofctl :

- ovs-appctl — n3npaila komaHgm 3a craptupaHe Ha Open vSwitch daemons
(ovs-vswitchd),

- ovs-ofctl — e MHCTPYMEHT 3a KOHTpONMpaHe W U3npaliaHe Ha 3asiBKKM KbM
OpenFlow koHTponepuTe.

Moxe fJa ce u3non3Ba 3a M3BbPLUBAHE HA OMPEAENEHW [LENCTBUS BbPXY
noTouuTe Ha ovs-vswitchd.

2.3. Mopyn Ha agpoTo

MogynmbT Ha OpoTO € npoekTupaH 3a Obp3a oOpaboTka Ha nakeTwte.
OcHoBHaTa My [EWHOCT e CBbp3aHa C W3MbMHEHWE Ha WHCTPYKUMMTE 3a
npeHacoyBaHe Ha NakeTuTe No CbOTBETHUTE MOPTOBE UMM TYHENW. AKO MaKeTbT He
cbBnaga, Ce w3npawa 3a obpabortka B MOTPeOWUTENCKOTO MPOCTPAHCTBO (OVS-
vswitchd). Tyk ce peanusupa Taka HapeyeHusT MbT Ha faHHuTe (datapath) -
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CbBKYMHOCT OT BUPTYarHu 1 (pM3n4eckn NopToBe, peanuanpanu B 8ApoTo. JupekTHu
npomeHn B datapath morat ga ce ocbLecTBsT ¢ komaHaaTta ovs-dpctl.

Hosute Bepcum Ha datapath cbabpxat gBa crnosi kelmpate: kel microflow n
BTOPUYEH Croi, HapeyeH megaflow keLw.

Kew microflow e 6bp3 keLw, konTo TpsibBa Aa CbObpka TOYHO CbBMNAAEHME.
Bceku kel 3anuc nocoya BCAKO MOMe Ha Xedbpa Ha makeTa U HeobxoaumoTo
CbBrageHue Ha nakeT C TOYHO Te3u 3arnaBHu YacTu. Tosu Mogen pabotn gobpe B
noBeyeTo cryyau. MogxoabT MOXe CEepUO3HO Aa Hamanm ePEKTUBHOCTTA CH, Korato
ce cbrbeka ¢ ronsm Gpoit KpaTKOTPalHU BPB3KW UM HAKOM HECTAHAAPTHW Cryyau,
KaTo HanpuMep MpwW CkaHMpaHe Ha NOpTOBe W peer-to-peer 3asBKku KbM CbpBbPU. B
TE3W CNyyYau MHOTO OT nakeTuTe Le TpsibBa Aa npemuHaT no 6asHns nbT “slow-path”,
T.€. Npe3 obrnacTTa Ha ovs-vswitchd, ¢ koeTo ckopocTTa Ha 06paboTka 3HaUMTENHO
HamarsBa.

ChbluUecTBEHO 3HaYeHWe Oka3Ba W BpeMeTo, HeobXoaUMo Ha ApOTO Aa CboOLLK
3a nponyck unu cbenageHne Ha notpebutenckara obnact. Open vSwitch ce cnpass
C T031 Npobnem, kaTo rpynupa HacTPOKMTE Ha NOTOLKUTE, KOUTO NPUCTUrAT 3aeAHO.
Mo To3n HaumH ce nopobpssa edekTUBHOCTTA C 0kono 24% [3].

Mpn megaflows, BMECTO MPOCTO Kew CbBMaAeHWe, KeWbT Ha SApOTO Beye
noAabpxa npousBornHo nobutoeoto wildcarding cbBnageHue. Mo TO3W HauuH ce
n3non3ear Ccamo Te3n MoneTa, KOMUTO [OEWCTBUTENHO OKasBaT BIMSHWE Ha
npeHacoysaHeto. Megaflow e eguHuyHa Tabnuua, KoATO noggbpxa POAOBO
cvBragenve. lNpeaumcteara i ca, Ye T4 He pasnornara ¢ MpUOPUTETH, KOETO
yCKOpsiBa KnacudukaumpaHeTo Ha naketuTe. TbpCEHETO Ce mpekpaTtsBa Cneq
yCTaHOBsBaHe Ha MbpBOTO CbBMAAEHWE, He Ce ThPCAT CbBMageHWst ¢ Mo-BUCOK
MPUOPUTET.

Open vSwitch gaBa Bb3MOXHOCT 3a 3anassaHe Ha microflow kaTo kew OT MbpBO
HWBO. [akeTuTe, KOMTO He CbBMaAAT TOYHO, Ce MPEXBBPNAT KbM Kelwa Ha megaflow,
3a fia ce NpoBepSAT 3a CbBNAaLEeHNE 1 B Hero. MakeTuTe, KOUTO HAMAT ChBNageHune 1
B Kella Ha megaflow, ce BpbLUaT OTHOBO B KOHBEWEpa, KbaeTo SDN KoHTpornepsT
peluasa kak Aa 6baat obpaboTeHu.

BvBexpaHeto Ha megaflows-ute npencraensBa  nogobpeHue,  KOETo
3HauMTenHo Hamansea bpos Ha nakeTuTe, NpemMnHaBalLm npes “slow-path”.

2.4. MyntuHuwkosa apxutektypa (Multithreading)

|_|pl/l 13nonssaHe Ha MOHOHULLKOBa apXUTekTypa edHOBPEMEHHOTO MU3Mb/THEHNE
Ha HAKOIKO 3afdayn MoXe [a HaManu Nnpou3BOAMUTENTHOCTTa M Aopu Aa 6J'IOKI/Ipa
onpeneneHn npotecu. Cnep BbBexaaHeTo Ha MyNTUHULLIKOBATAa 06pa60TKa Ha
npouecute 3aga4yute B peanHo Bpeme Mmorat aa Obpar pasgeneHn B cobCcTBEHNTE
CW/ HULLKK, 3allMTeHn OT eAHOBPEMEHHOTO M3MbITHEHWE Ha pasnnyHU HeCBbp3aHU



172 X HayuoHanHa koHghepeHyus ,06pasosaHuemo u uzcnedsaHusma 8 uHghopmayuoHHomo obuecmso” 2017

3apaun. Cnen BBBEXAAHETO Ha MynTUHWLKOBaTa apxutektypa B Open vSwitch,
pa3MepPbT Ha Kella Ha apoTo Moxe Aa cbabpxa ao 200 000 noToka.

Open vSwitch wn3nonsea knacuukaTop (CMUCBK) 3a TbpCEHe B kopTex”
NPOCTPAHCTBOTO Ha BCUYKM CBOM NakeTu. KnacudmkatopbT Moxe fa Obae npunaraH
KaKTO B MOZYJTHOTO AP0, Taka W B NOTPEBMTENCKOTO NPOCTPaHCTBO.

Tuple space search classifier e knacudwukaTop 3a TbpCEHE B KOpTEX
npocTtpaHcTeoTo. Peanusupa flow Tabnuuya kato eguHnuHa xew Tabrmuua. Cneg
TOBa, korato e Heobxoaumo aa ce JobaBAT HOBM MOTOLM C pasnuyHu opMu Ha
CbBMajieHue, KnacudukatopbT Ch3fasa Apyra Xew Tabnuua, B KOSATO CbxpaHsBa
CbBnagaLLmTe noneta Ha Teau notoum. Mpu fobassHe Ha cnefgaly NOTOK, Cb3AaBa
cneagalla xeww tabnuua v T.H. [3].

Tuple space search classifier-TbpceHeTo e CnoxHo, Ho 0COBEHO ehEKTUBHO MpK
BUPTYamnHu cpeau, NPy KOUTO NakeTUTe npucTuraT npekaneHo 6bup3o0. LieHTpanHusat
KoHTponep TpsbBa aa Moxe ga fobass Hosu npasuna (o1 200 go 500 B cekyHaa) 3a
BCEKM XMnepBan3op.

3. ObpaboTka Ha noTouuTe

OVS paBHuHaTa ce cbCTom OT Be YacTu: 6aBeH mbT “slow-path”, koinTo MuHaBa
npe3 ovs-vswitchd, n 6bp3 mbT “fast-path”, kolTo npemuHasa npes mogyna Ha
anpoto. PelueHusita kak ga ce npenpawar naketute, ce obpaboreart or  ovs-
vswitchd.

KoraTo B Kela Ha Mofyna HsiMa CbBMAZEHWE C OMPEAENEH 3aninc, NakeTbT ce
npegasa B MoTpebUTENCKOTO MpoCTpaHCTBo (ovs-vswitchd). Cnen nonydyaBaHe Ha
nakeTa, TOli Ce pa3onakoBa, OT HEro Ce OTAENAT MEeTaAaHHUTE WU ApyruTe noneta u
ce npegasar 3a obpaboTka upe3 koHBewepa (pipeline) Ha OpenFlow naketa.
MoneTata 3ano4sat Aa ce CpaBHsBaT Cbe 3anucute oT flow Tabnuuarta. Beeku 3anuc
ot flow Tabrmuata cbabpxa nomne ,NPOTOKON” CbC CbOTBETEH NPUOPUTET, MO KOWUTO
Ce M3BbPLLBA CpaBHEHMETO. KoHBElEpbT JaBa Bb3MOXHOCT 1@ CE U3npaLyaT nakeTu
3a gonbnHuTenHa obpaboTka B creggawute Tabnuum W BbB BUG HA MeTaLaHHU,
KouTO [a Cce npegasaT Mexay Tabnuuute. WHCTpyKUMWTE CbLLO OMPeaensT W
npasunarta 3a npoMsiHa Ha BposumTe. Ako UMa CbBnageHue, bposYLT ce yBenuyasa
1 He Ce yBenu4aBa, ako HAMa CbBnageHue. 3a 3anuca ¢ Hal-BUCOK MPUOPUTET ce
ONpepensaT npaeunata Mo kakbeB HauvMH Aa ce obpaboTBaT nMakeTw OT TO3M TUM.
MpaBunata 3a WMAEHTUMKALMS MoraT Aa W3WUCKBAT MpueMaHe Ha makeTa npes3
onpegeneH nopt (In Port) (dusnyeckn, BupTyaneH, ykasaH OT KomyTaTopa,
pesepBupaH BUpPTyaneH nopt), Tuna Ha npotokona Ethernet, MAC-appec,
ngeHTugukatop Ha TyHen (Tunnel ID), noneta ot IP-naketa. Moxe ga 6bge
nojafeHa WHCTPYKUMS 1 3a OTXBbpMsHe Ha makeTa. Creg kato ce AeduHupart
npaBunaTa kak fa 6be 06paboTBaH NakeTbT, TOM Ce NPexBbPIIS 06paTHO No Gbp3ust
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nbT “fast-path” v B kewwa ce 3anucea kak aa 6baat 06paboTBaH creaBalLmMTe NakeT
OT TO3! NOTOK.

4. OCHOBHM ¢hyHKLMK

C nomoluTa Ha Open vSwitch Moxe aa ce cbagaeat Generic Route Encapsulation
Tunnels (GRE), na ce Habntoaaa v gybnupa TpadukbT, Aa ce Cb3aaBaT BUPTYanHH
nokanHu mpexu (VLAN), aa ce arperupat (0beanHsBaT) kaHanu.

4.1. Cn3paBaHe Ha Generic Route Encapsulation Tunnels (GRE)

Generic Route Encapsulation Tunnels (GRE) ce u3nonasat 3a uarpaxzaHe Ha
YaCTHW MPexu (TyHenu) 3a U3onupatHe Ha onpegeneH Tpaduk [7], 3a cbagasaHe Ha
Bpb3Ka ,0T Kpail 4O Kpail” BbpXy CbLUeCTBYBala ¢uanyecka Mpexa.

4.2. lyonupaxe v HabnoaeHne Ha Tpaduka

[Lly6nupaHeTo u HabniogeHneTo Ha Tpaduka NpefocTaBs Bb3MOXHOCT Aa ce
npaBn Konve Ha Tpaduka OT onpedeneHn uHTepdeicoe, Aa ce NpeHacoysa
TpathuKbT OT eauH NOPT Ha ApYr, OT edHa BUPTyanHa Mpexa Ha apyra. [asa ce
Bb3MOXHOCT 32 MOHUTOPUHT W CMieeHe Ha OnpeaernieHi noToLy oT MHGOopPMaLKA 3a
Mo-rorsiMa CUrypHOCT, 3a CbXpaHeHWe Ha AaHHW C Lien CTaTucTuka. B MomeHTa Hait-
HoBaTa Bepcus 2.7 [jaBa Bb3MOXHOCT 338 MOHUTOPMHI Ha BCUYKW Tabnuuy B Gasata
AaHHW, @ He camo Ha eaHa Tabnuua.

4.3. BuptyanHu nokantuu mpexu (VLAN)
Open vSwitch moxe pa cb3gaBa BupTyanHu wmpexu (VLAN), kato Ha
CbLLeCTBYBaLL MOPT Ce NpucBosiBa Tar (tag) ¢ HOMEp Ha BUpTyanHaTta mpexa [7]:
ovs-vsctl add-port vlan-br vlan-br-tag tag=10;
vlan-br - mumMe Ha MocCTa;
vlan-br-tag - mme Ha nopra;
tag=10 - VLAN c Homep 10;

4.4. ArperupaHe Ha KaHanu

ArpervpaHeTo Ha kaHanu NoBuWLLaBa NponyCKkaTeNHNTE Bb3MOXHOCTY Ha AafeHa
Mpexa upe3 usnonssaHeto Ha LACP-npotokon (Link Aggregation Control Protocol).
Open vSwitch aaBa Bb3MOXHOCT 33 CBbp3BaHe Ha MHOXECTBO BPb3KW U Crieq
TAXHOTO MpeMMHaBaHe Npe3 komyTatopa Te Aa 6baaT 0begnHeHN.
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3aknioyeHue

Open vSwitch e coTyep C OTBOPeH Kof, KOMTO YCMELIHO Ce KOHKypupa C
komepcuanHute npogyktn Ha Vmware: vNetwork Standard/ Distributed Switch n
Cisco Nexus 1000v. Open vSwitch cBoeBpeMeHHO ce onTUMM3Mpa U 0BHOBSBA B
CbOTBETCTBME C AWHAMUYHO YBENMYABALUMTE CE HATOBapBaHWS B KOMMIOTbpHUTE
MPEXM 1 UNCKBAHMSITA HA HOBUTE MOZEPHM AeiTa LieHTpoBe.

W3nonsea ce BbB BMpTyanHa Cpeda 3a CBbp3BaHe Ha BUPTYanHW MalLuHK,
HEe3aBMCMMO OT XunepBaii3opa, koiTo wm3nonasa. Open vSwitch e ycnewHo
UHTErpupaH B obnayHute cpeam kato OpenStack, openQRM, OpenNebula u gp.
lMoBedeHVETO Ha BUPTYanHWUTE KOMYTATOpPU €  U3KMKOYMTENHO BaXHa 4acT oT
CbBpPEMEHHUTE MPEXW Npu OnpedensHe Ha oblata npou3BOAUTENHOCT Ha
Mpexara.

Cob3gatenute n  paboTat 3a nopobpsBaHe Ha MPOM3BOAMTENHOCTTA M
cwBmecTHo ¢ Data Plane Development Kit (DPDK) - Habop oT 6ubnuoteku u
ApanBepy, KOUTO NpeJaBaT nakeTuTe AMPEKTHO B NOTPe6UTENCKOTO NPOCTPaHCTBO,
3a0bukansiku 8gpoTo Ha JluHyke. Yckopsisat nakeTHata obpabotka go 10 nbTw [8].
Paswwpssat nnatdopmerara cbBmectumoct Hyper-V Ha Microsoft.

Llenta e ga ce ctumynupa npueMaHeTo Ha obLy Cnoi 3a BMpTyanu3auns Ha
Mpexarta, B KOWTO Aa Ce M3MOMn3BaT PasnuyHu BMAOBE BUPTyamHW nnatopmu.
BupTtyanusauusta Ha Mpexara no3sonssa eheKTUBHOTO U3NON3BaHE Ha MPEXOBUTE
pecypcu 1 MbBKABO ynpaBrneHue Ha Tpadvka. [laBa Bb3MOXHOCT 33 W30MMpaH
Tpachuk Ha NOTPEBUTENN M NPUNOKEHUS B pamKuTe Ha edHa uanyecka Mpexa.
AomuHucTpaTopuTe Lle MoraT Aa npunmaraT CBOM CODCTBEHW MOAUTMKM 3a
MaplipyTM3auMs M le W3N0N3BaT  MakcuManHo - usMyeckata  Mpexosa
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VIRTUALIZATION BASED ON VIRTUAL SWITCH OPEN VSWITCH
Rumen Todorov

Abstract: The rapid development and increasing complexity of network necessitates a change
in computer networks. Traditional network is not able to dynamically adapt to changing
applications and user requirements. This requires new approaches to tackle the challenges
facing ISPs and business operators to provide new services to end customers in real time
(Internet of Things). One of these approaches is the virtualization using that offers a new way
to design, deploy and manage network services.

Keywords: virtualization, virtual machine, Open vSwitch (OVS)
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XOJIMCTUYEH OBPA3OBATEJIEH ®OPMAT
3A OBYYEHUE NO MATEMATUKA
3A TEXHONOIMMYHWN YHUBEPCUTETU

MapusiH Unuee

YHusepcumem no xpaHumesnHu mexHonoeuu — lnoedus
iliev_m@abv.bg

Pestome: B mo3u doknad e npedcmaseH xonucmudeH obpasosamerneH hopmam 3a 0byqeHue
no Mamemamuka 8 MeXHOMO2UYHU YHUSepcumemu, Kolimo cbyemaga MPaduUUUOHHO U
€/1eKMPOHHO 0DY4eHUe, yyeHe 4pe3 npaseHe U OueHsisaHe, MynmumeOUliHU NPUMOXeHUs,
wupoka obwa Kynmypa no ucmopusi Ha 0bpa3osaHUemo, Haykama u mexHonoauume.

Knrovoeu dymu: xonucmuyeH obpazosamerneH ¢hopmam, enekmpoHHO 0byyeHue, CMECEHOo
06yyeHue, MynmumeduliHU NPUNOXEHUS], yYeHe YPe3 npageHe U OUeHsIBaHe, UCMOopuUs Ha
obpa3osaHuemo, Haykama u mexHonoauume.

1. BbBepeHue

Mpe3 nocrnegHuTe OBE OECETUNETMS Ce HabngaBaT CEpUO3HM NPOMEHM B
TeXHonorusTa Ha 06pa3oBaHMETO — NOSIBMXA CE CUCTEMM 33 eNEKTPOHHO 0ByyeHue
[1], wHTepaKkTMBHM 6€nM ABCKA, OrPOMHO KOMIMYECTBO MHTEPHET Y4ebHW pecypcu.
Hanpumep, B obnactta Ha maTemaTtukata ca HanmudiHu B Youtube okono 3000
OesnnaTtHu BMOEO ypoka, OT MeT A0 [eceT MWHYTW, camo Ha James Sousa,
amepuKaHcku Mpoecop no Matematuka, 00sBeH 3a Npogecop Ha LaTta Apu3oHa 3a
2014 r.

Bcuuko ToBa Hanara nmpomsiHa Ha CTpykTypata Ha 00y4eHueTo no Buclua
matematuka. Hanpumep, 6€3CMMCIEHO e M3NUCBAHETO Ha HAKOIKO YepHU unu Benu
ObCKM C AehMHULMM 1 [oKa3aTencTBa. Beuyko ToBa CTYAEHTLT MOXeE a npocneau
Ha BMAEO0 YPOK UNKM Npe3eHTaLus ¢ AeTalnHN aHUMaLn, KOMTO HUKOW Npenoaaeaten
He 61 cu no3Bonun Ha abckata. OBUKHOBEHO NpenogaBaTensT B NogobHuM cnyyaw,
3a fla CbKpaTu 3anuca, u3non3ea Lymu KaTo ,0MeBUAHO", ,TPUBMAIHO® U T. H., 3a]
KOWTO OBUKHOBEHO CTOAT HAKOIIKO NpeobpasoBaHms.

B To3n poknap e npedctaBeH hopmaT 3a MeKuuMM Mo BUCLIA MaTematuka,
M3MON3BaH B YHWBEPCUTET MO XPaHUTENHW TEXHOMOMMM M € afantauust Ha
meTogukaTa npeanoxeHa B [1] 1 [2]. Takbs Kypc cnyLiaT CTYAEHTW OT TEXHOMOrMYeH
u CTonaHckM hakynTeT OT criefHUTe cneynanHocTh: TeXHOMNorus U KayecTBo Ha
XpaHuTe, AHanu3 1 KOHTPON Ha XpaHWUTENHUTE NPOAYKTM, TEXHONOMUs Ha BUHO U
nueo, TexHonmorus WU Au3alH Ha apoMaTtHO BKYCOBWM MPOAYKTW, BuotexHomnorum,
XpaHu, xpaHeHe W pueTeTuka, KeTbpuHr, Typu3bM, XOTenuepctso U
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PecTopaHTbOpCTBO, VIKOHOMWKA Ha XpaHuTenHata WHAycTpus u VHaycTpuane
MEHUIKMBHT.

KypcwT no Buciua matemaTtika Bkntousa 30 yaca nekumm u 30 Yaca ynpaxHeHus.
C npencraBeHus dopmar ce noctura Hag 95% noceLLaemMocT Ha nexuun 1 nofobHa
YCMeBaemocCT Ha U3nuTHaTa cecus.

2. OnucaHune Ha XoNUCTMYHUA obpa3oBaTeneH hopmar

B HayanoTo Ha mbpBaTa NeKumMs CTyLeHTUTE Ce 3ano3HaBaT C TEXHOMOrMATa Ha
0by4yeHve Mo BUCLIA MaTEMaTUKa U Ce UHCTPYKTMpaT kak TpsibBa fa ce gbpxar no
BpeMe Ha MeKuWM, ynpaxHeHus u u3oblo B yHueepcuteTa. Hatpynanust onut
nokasea, Ye cref TakbB MHCTPYKTaX, Ha NEKLWM € TUXO, HAMA WyM OT TenedoHu,
3aKbCHenuTe HesabenssaHo ce NPUCLEANHSBAT KbM ayauTOPUSTA, LYMBT OT CUITHM
emMoumn (NpeamsBrKaHn OT MpenoaaBaTens) MHoro 6bp3o 3aTuxBa, ako CTYAEHTU
obcbxaar npenogaBaHus yyebHMSt maTepuarn, KOMEHTapuTe MM ca KpaTku W
wenHewm u T. H. Ypes xpebuit ce onpepens pasnonoXEHWETO Ha OTAenHUTe
CreumranHocTy B 3anara, LeHTpUpaHo, 1 Bb3MOXHO Hait-6mm3ko ao nektopa. Cneaga
npeacTaBsHe Ha cucTemMata 3a eNeKTPOHHO Oby4YeHWe 1 Bb3MOXHOCTTA 3a
NpeaBapuTenHo 3ano3HaBaHe C MpE3eHTaLWMTE, KakTo M pasnedyarTBaHe Ha
NPEenopbYUTENHM CNAaiLoBeE, KOUTO MOTaT fa Ce A0MbIBAT C KOMEHTaPM Ha NEKLN.

EQuH OT KNto4oBMTE €neMeHTU Ha npeaiaraHus opmat Ha 0by4eHme Mo BuCLLa
MaTemaTuka, HO He W eOWNHCTBEHO BaXeH, € Bb3MOXHOCTTa CTYAEHTLT BeAHara cam
Aa pelUn 3agaya unu 3agadv OT NpenogaBaHus mMaTepuarn, KoeTo e B nogkpena Ha
pymute Ha Mbapela Kondyumit: Hyx u 3abpasux, BUOAX W 3aMOMHUX, HANpaBux u
pasbpax‘. HannumeTo BB BCAKa NEKLMS W YNPaXHEHWe Ha CaMOCTOSITENHN 3aaaun,
KOMTO CTYAEHTWTE pellaBaT 4 NpefaBaT Ha npenofaBatens, Cb3faBaT cpeda 3a
YMCTBEHO CbCpEOTOMABaHE W MW30CTPSHE HA TAXHOTO BHUMAHWE KbM
npeacTaBsHaTa nekuus.

3agaunTe, KOUTO Ce nMpegnarat Ha CTyAeHTUTe Tpsibea aa 6baat, HUTO MHOTO
MpOCTU, HWTO MHOTO CrIOXHM, Aa WMaT CPABHWUTENHO Pa3fMYHW TEXHOMOTMYHU
U3uMCIUTENHU NpoLesypy 1 4a ce npoBepsBat necHo. MNogobHa npakTuka e uman v
npodh. Apocnas Tarammuukm, unsto 100 roguiwHuHa Bewe oTbenssaHa HeoTAaBHa
Ha lNponeTHaTa KoHdepeHumus no matemaTtuka Ha CMB. Pasnukata e Tasu, 4Ye B
Halms criyYan 3agaumTe ce pasfaBaT pasnevartaHu Ha NMPUHTEP U BCUYKW 3agaun
MoraT fa 6bgat 3a BCWYKM CTYOEHTM pasnuyHu, makap, ve u 10-15 BapuaHTa
rapaHTUpaT CaMOCTOSITENHO MM peLLaBaHe.

3apaunte 3a yyebHata 20016/2017 roguHa, kouTo Osixa pelaBaHu OT
CTyZeHTUTe Mo Bpeme Ha nekuuu, 6sxa cnegHute: MpecMsTaHe Ha nuLE Ha NOMUIoH
(c 10-15 Bbpxa) N0 3agafeHN KOOpPAMHATK HA BbPXOBETE MY C W3MOM3BaHe Ha
topmynata Ha Meitctep; OnpenensiHe Ha TemnepaTypu Ha kamepu, pasnomnoXeHu
LUaxMaTHO No 3afiafleHn TeMnepaTypu Ha CbCeaHM kaMepy, ako TemnepaTypaTta Ha
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BCAKA BbTPELUHA Kamepa € CPeaHO apuUTMETUYHO Ha ChCeaHuTe YeTupu. (bposT Ha
HEeM3BECTHUTE TeMMNepaTypu MOXe fa € ABe, TPU, YETUPK, NeT 1 NoBeYe Kamepu.
CTyneHTbT MbpBo TPsAbBa Aa CbCTaBM NMHEHaTa CUCTEMa, a Cried ToBa A4a 5 peLum
¢ dopmynute Ha Kpamep. 3a Bpoit HEM3BECTHM TemnepaTypy Mo-ronsm oT Tpw
3ajavata octaBa 3a fjomalHa pabota u ce pewasa ¢ Excel); MoctposBaHe Ha
WHTEPNONALMOHEH MOMMHOM Ha HIOTOH npes Tpu WM YeTupu Bb3ena.
(M3uncnenumsaTa octaesat 0bMKHOBEHO 3a AomaluHa pabota); KogupaHe Ha TEKCT
AEKOAMPaHETO My C HEOCODEHN MaTpuLM; BUHOMHN KOBULMEHTN, TPUBIBIHWK Ha
Mackan; [lekapToBO ypaBHeHWe Ha npasa; O6Lo ypaBHeHWe Ha npasa; 3ajaya 3a
napaly 1 oTpaseH mby; JInHeiHO nporpamupane; 3agava 3a paskpoi; 3agava 3a
aveTy; YpaBHeHue Ha gonupatenHa B Touka OoT dyHkums; Metog Ha HioToH 3a
pellaBaHe Ha HenuHenHW ypaBHeHWs:; KOHWYHM ceyenunsi; ONTUYHO CBOWCTBO Ha
envncara; Kybuunu cnnaiHu npes Tpu Bb3ena; EctectseH kybuueH cnnaitt; Kybudnn
ChNaiHW € rpaHudHn  ycnosust; KyBWuHM cnnaitHm CbC CMECEHM yCrioBus;
OnpepensHe Ha napameTpuUTe Ha OMAaKOBKA, YMATO MOBBPXHUHA € MOMydYeHa C
MaH1Mynaumm Ha YaCcTUYHO rnagka reoMeTpuyHa urypa, no 3agaaeH obem.

OT HsKOMKO TOAMHW, Crief NOAXOoAswa Moarpsealla nporpama, no BpeMe Ha
NeKYMn ce NPeACTaBsT 1 XPOHOMNOMMYHKM anbymu, NOCBETEHW Ha Cb3daTenure Ha
CbBpeMeHHaTa matematukata PeHe [ekapt, bnes Mackan, Wcak HioToH, JleoHapa
Onnep, Mxopax byn, Mxenmc Knapk Makcyen u ap. [oBeyeTo 0T Te3n npeseHTaumm
ca Ounu nmpeacTaBsHM Ha YECTBaHWs, opraHuaupann oT Cbio3a Ha yyeHuTe B
MnoBauB, Ha pasnuYHM MeCTa, CBbp3aHm C UCTOpWSTa W HaykaTa. Mpe3eHTaumnTe ca
¢ npogbmxutenHocT 15-20 muHyTM W cbabpxar mexgy 60 m 150 cnanga.
W3kntoveHne npasu npeseHTaumusTa 3a Wcak HIOTOH, KOSTO € OKONo 45 MUHYTU 1
cbabpxa okono 200 cnanga. BbaMoxHOCTTa 3a NpeAcTaBsHe Ha TE3W Mpe3eHTaLum
Ce ObJTKW Ha TOBa, Ye He Ce MPEnnUCBa TEOPETUYHUS MaTepuan Ha gbckaTa, a ce
KOMEHTWpA Ha CnaiioBe, C KOUTO CTYAEHTUTE Ca NpeBapUTENHO 3ano3HaTu.

Hanpumep, npeseHtaumsaTa 3a PeHe [lekapT e nocseteHa Ha 400 roguuu oT
poxaeHueto My. Cbabpka 62 cnaiga. ETO CbObpkaHWETO Ha HSAKOM OT TAX
(ecTecTBeHo be3 usobpaxeHusTa): PeHe [lekapT e ropgoctra Ha ®paHums; [ekapr,
CruvHosa u  JlanbHuy — Hair-Benmkute mucnutenn Ha XVII Bek; [ekapT e
OCHOBONMOMNOXHWK Ha CbBPEMEHHATa MaTemaTika M efuH OT Hal-BnUSTeNHUTE
MUCMIWTENM B HOBaTa eBponeiicka uctopus. Toil BABXHOBSBA, KaKTO CBOWTE
CbBPEMEHHWLYW, Taka U cneaBaLLuTe NoKoneHus yyeHu; [ekapT neyenn cBeTOBHA
CnaBa Halt-Beye CbC CBOWUTE HOBATOPCKM OMNOCOMCKM Maen M KaTo cbapaTen Ha
[leKapToBaTa KOOpAMHATHa CuUCTEMaA, KOSTO MOBMMSBA BbpXY PasBUTMETO Ha
CbBpEMEHHaTa aHanuTU4Ha reoMeTpus 1 MaTemMaTuyeckn aHanus; PogHata kblua
Ha PeHe [lekapT 1 cBefieHus 3a poguTenute My (Manka My yMupa, Korato e Ha efHa
roauHa); BnnsHue Ha balwarta, babaTa u Kbpmaykata 3a Bb3nNUTaHWETO Ha PeHe
[Hexapt; TognHn B konexa Jla ®new; YuebeH nnaH Ha konexa; CneuwanHo
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OTHOLLEHME Ha PbKOBOACTBOTO Ha Konexa kKbM PeHe [lekapT, nopaaun Kpexkoto My
3apaee; PascbxaeHust Ha PeHe [lekapT 3a 06pa3oBaHMETO:

“A3 cb3HaBax,

ye e3nuMTe U3yyaBaHu B TAX, Ca HEOBXOOUMM 3a U3yYaBaHe Ha APEBHUTE KHUTK;

Ye NpenecTHUTE M3MUCINLM CbOyxaaT yma;

ye NameTHUTe Aena ONuCaHN B UCTOPUSITA FO Bb3BMCSABAT W aKo Ce YeTe pasyMHo
nomarar 3a oOpMUPaHETO Ha Pa3CbAbKa;

e YeTeHeTo Ha xyBaBy KHUTM e KaTo pPasroBop C Hail-bnecTslLm Hagapexu xopa
OT MWHAroTo, KOWTO Ca TEXHW aBTOPW W AOPW €AMH NpeaBapuTErNHO MOArOTBEH
pasroBop, B KOWTO Te HW paskpueaT Han-gobpuTte cn Mucnv;

yYe KpacHOPEUMEeTO NpUTEXaBa HeCPaBHUMA CUMa M KpacoTa;

Ye noesnsTa UMa 3aBnagsBalya npenect u Cnagocr;

Ye B MaTemaTuKaTa MMa TBbPAE W3KYCHM OTKPUTWS, KOWTO MoraT ga 6bpart
MonesHu, KakTo 3a 3a[0BOMsIBaHe Ha NobGO3HATENHNTE, Taka M 3a YNecHsiIBaHe Ha
BCUYKM 3aHAsTW, M 32 HaMansBaHe Ha TpyAa Ha xopara;

4e CbYMHEHUSTA BbPXY HPABCTBEHOCTTA ChAbPXKAT MHOMO MONE3HN NOYYEHMUs Y
noATUKBAT KbM JOOPOAETENHOCT;

4e TEOnorvsiTa yum kak fa JOCTUrHEM A0 LapcTBOTO HeGECHO;

ye dunocouaTa HM AaBa Bb3MOXKHOCT Aa FOBOPUM MpaBaonofobHo 3a
BCSIKAKBW Hella 1 Aa NPeamn3BUKBAME Bb3XULLEHME Y NO-MasTKO 3HAELLUTE;

ye KOpUCNpYAEHUMsTa, MeauLMHaTa M OCTaHanuTe Hayku HOCAT MOYecTn W
BoraTcTBa Ha OHE3M, KOUTO CE 3aHMMABaT C TAX.

W Hain-nocne,

ye e fobpe Aa cme 3ano3HaTH CbC BCUYKN HayKW, JOPU U CbC Halt-CyeBEPHUTE U
Han-NbXIMBMTE - 3a Ja pasbepem UCTMHCKaTa MM CTOMHOCT U Aa He ce noaaaBame
Ha u3mama’.

Pene [lexapT yuu B yHuBepcuTeTa B [oaTue npago, HO He xenae Aa paboty kato
topucT. MonyyaBa HacneACcTBO OT Mailka Cu1, KOETO Makap U CKPOMHO My NO3BOIsBa
4a xuBee 6e3 fa pabotu; XKueot B Mapux; YyacTHuk B TpuinceTroguiLHaTa BOMHa;
Cpewa ¢ MapeH MepceH, OpraHu3aTopbT Ha Hay4HWS XUBOT BbB ®paHumus W
EBpona; XXusot B XonaHaus; Paxga ce ®paHcuc — ablieps Ha PeHe [ekapr;
Tpyoose Ha Pene [lekapT; Pa3scbxgeHus 3a metoga; [eomeTpusi; Mpasuna 3a
BPEMEHHO MOBefeHue; Ymupar AbliepsTta, cectpata M 6Gawata Ha [ekapr;
KopecnoHaeHums ¢ kpancku ocobu; leorpacms Ha MecTaTa Ha XMBEEHE B
XonaHgus; MokaHa oT kpanuua KpuctuHa; Kueot B CTokxonm; Henmena cmbpT;
OCHOBHM CbOMTUS OT BpeMeTo Ha [lekapT 4o cbh3aaBaHeTo Ha cuctemarta GPS.
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Rene Descartes
Renatus Cartesius
PeHe [ekapTt

1596 - 1650

Queypa 1. Cnatidose Ha npe3eHmayusma 3a Pere Jekapm

Bcuuku npeseHTaumm 3a 0CHOBaTENNUTE Ha CbBPEMEHHATa MaTeMaTuka 1 BoJaum
Ha Hay4yHaTa peBOMKLUMS Ce Npuemat OT CTYAEHTUTE C ronsM WHTEpPEC, 3a KOeTo
FOBOPAT CMOHTaHHWTE annoAMCMEHTH, KaTo MbPBEHCTBOTO MO TO3W KpUTEpUIA Nevenu
npeseHTaumata 3a Mcak HioToH, nocseteHa Ha 350 rogwHn ot [oguHaTta Ha
yygecarta.

Mo BpeMe Ha Nekuns € JOMYCTUMO Aa Ce NMyCHe KpaTbK KNWM, KOTO oTpassiea
Ba)XHO CbOWTHE, CBBP3aHO C MaTeMaTUkaTa, HanpuMep: BpbUBaHe Ha TEXHOMOMMYEH
,Ockap“ Ha Briagnmup Koinasos; uHtepsto ¢ [xenmc Cyca; uHTepsto ¢ Teogocuil
Teopocues; My3nka, Bb3xXBansiBalla 3HaHWATa NO MaTeMaTika W OpYr4 YOBELLKM
LIeHHOCTH; CbCTe3aHWs MO TaHUM C MaTemaThyecka Xopeorpacusi; MyaukarHu
KnunoBe 3a 0BsICHEHMe Ha MaTEMATUYECKW MOHATUS U anropuTMm 1 ap.

KypchT no Buclwa maTemMaTuka MMa W 3aTBOpeHa cTpaHuua BbB Facebook. 3a
HoBa roguHa npeanoXux Ha y4acTHULMTE B rpynata Aa OTnpaBsT NOCNaHWs KbM
akafgeMnyHaTa 0OLIHOCT, KOUTO 3anoyBaT camo C mbpBaTta Oykea Ha UMeTo um. ETo
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HAKOM OT nocnaxusaTa: AHHa — Ambuyus! AkmueHocm! Apmucmussm! Bopucnas:
bopbeHocm! bnazodemenHocm! Banepus — Bsapa! Bons! BobxHoseHue!; Meopru:
[padusHocm! [payus!; Oumutbp: [pb3HoseHue! Lobpoma! [osepue!; EneHa:
Enepeus! EHmycuasbm! 3apaBka: 3dpase! SHaHus! S3asuHazu 3aedHo! VBaH: Mdeu!
WHosayuu! Mzawecmso! KpuctuHa: KpeamusHocm! Kpacoma! Kwcmem! Ilopa:
Tobos! flosnnu! JTbyesapHu!l; Muxaun: Mup! Msdpocm! Munocspdue!; Hukonai:
Hayka! Hadexda! Hanpedsk! Onecsi: OmeosopHocm! O6uy! Onmumusnm!; Ctedan:
Cuna! Cmenocm! CwvsudaHue!l; Teopop: Tpydomobue! TwpneHue! Teopyecmso!
Ynaua: Yemueku! Yempem! Yenexu!; Xpucto Xymarusbm! XapmoHus!

3aknioyeHue

MpeacraBeHusT obpasoBaTeneH ¢opMaT Mo BUCLIA MaTeMaTika OCUrypsiea:
[00pO CbyeTaHne Mexay TPafULUMOHHO W eNeKTPOHHO 0ByyeHWe; Bb3MOXKHOCT 3a
BMbKBaHE B y4eBHNS NPOLIEC Ha MYNTUMEANIAHM eTIOAM, U3HEHAAM N UMNPOBU3ALINM;
fo6pa cpeaa 3a yMCTBEHO ChCPeAOTOYaBaHE M YYeHe Ypes NpaBeHe; BIUCOKa obLua
KynTypa Mo ucTopust Ha 06pa3soBaHMETO M HaykaTa M LSNOCTHO TbIKyBaHe Ha
BCEIieHaTa; U3pacTBaHeTo Ha A06pY cneuynanucTy 1 Ha 1obpu xopa.
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2014, ¢.23-28.
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obpasoBaHue”, Hau. koHd , TpaxaaHcko obpasoBaHve B NpupoaHuTe Hayku’, Mnosams,
2016, ¢.105- 110.

HOLISTIC EDUCATIONAL FORMAT FOR HIGHER MATH EDUCATION
IN TECHNOLOGY UNIVERSITIES
Mariyan lliev
University of Food Technology - Plovdiv

Abstract: This report presents a holistic educational format for higher math education in
technology universities, combining traditional and electronic methodology, learning, by doing,
multimedia applications, a broad culture of history of education, science and technology.
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CPEOHO OBPA30OBAHUE
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PA3BUTUE HA KOMYHUKATUBHOPEYEBWUTE U AUTUTANTHUTE
KOMMNETEHTHOCTW B YACOBETE MO BbJIFCAPCKU E3UK
B 8. KNAC

Mapuna llemposa

[MpoghecuoHanHa eumMHa3us no enekmpomexHuka u enekmpoHuka — [noedus
petrovamarina@abv.bg

Pestome. Hacmoswusim doknad npedcmags anpobupaH u dokasan ce kamo 0obpe pabomewy
moden Ha UHmMepakmuBeH ypoK 3a passumue Ha KOMyHUKamugHopeyegume U QueumanHume
KoMnemeHmHocmu 6 8. knac 4ype3 cb30agaHe Ha €MIEKMPOHHO NUCMO NO onpedeneHu
napamempu (uen u adpecam).

Knoyosu Oymu:  enekmpoHHO — NUCMO,  KOMYHUKamugHopedegu U QueumarnHu
KoMnemeHmMHocmu, pasgumue Ha deknapamusHUme u npouedypHUme 3HaHusi U yMeHust

1. BbBepeHue

[Hec egHa ot BogewwmTe Uenu B Gbnrapckata obpasoBaTenHa cuctema e
PasBUTMETO Ha AWrMTanHaTa KOMNETEHTHOCT [5], KOSTO Ce CBbP3Ba CbC 3HAHWATA W
yMeHusTa 3a paboTa B e-NpocTpaHCcTBOTO. KOoMyHWKkauwsTa B Hero obaye He e
KOHTPONWpaHa 1 NoLpacTBaLLMTe MPUBKKBAT C OTKITOHEHWSTA OT E3WKOBUTE HOPMMN,
tukcupanu B peunnumte [1]. OT gpyra cTpaHa, rmaBHa uen B 0bydyeHWeTo no
npegmeTa Bbnrapcku esuk (BE) e pasBuTMETO HA NMUHMBUCTUYHATA KOMMETEHTHOCT
[2], [3], kosiTo B 06O3pUMOTO BbAELLE e Ce NPOosiBABa Hail-BeYe B €NeKTPOHHaTa
KOMyHUKaLmsi. 3aT0Ba KbM HACTOSLLWS MOMEHT € HeobXx0aMMO B YacoBeTe Mo POAEH
€3VK [ja ce npunarat KOMOMHaLMW OT MHTEPAKTUBHW METOAM, BKIHOYBALLM pasBuUTHe
Ha KOMyHWKaTWBHaTa rpaMOTHOCT Ype3 paboTa B e-NpoCTpaHCTBOTO. Lienute ca aa
Ce pasBue KOMYHUKaTMBHOpeYeBaTa KOMMETEHTHOCT (MMCMEHA M YCTHA), KaTo ce
peanu3upa TpaHcBepcanHa noarotoBka [4], BkMouBala HagrpaxgaHe U Ha
LUINTamNHUTE KOMMETEHTHOCTY.

Ha paBHuLLEe OCMU KIac y4eHULUMTe BEYE UMaT yMeHUs fa cbpdupat B Mpexara
W Aa TbpCAT WHOPMaUms, CBbp3aHa C y4ebHOTO CbAbpxaHwe; ga paboTaT ¢
€NEKTPOHHA MOLL@; [Ja W3NON3BaT pasnuyHu eNeKTPOHHU Pecypcu, HO ToBa He
rapaHT¥pa MpaBWUIHOCTTA Ha KOMYHUKAaLMsiTa OTKbM  €3MKOBUTE HOPMW U
npaBurHoCcTTa Ha ynoTpebaTta Ha pasnMyHUTE CTUIOBOMApKMpaHu NeKCUKanHu
cpencTsa. B cblwuma knac obyyaemute m3yyaBaT neTTe (DyHKLUMOHAMHM CTUNa Ha
cbBpemeHHus Gbnrapcku kHkoBeH eank (CBKE) [6]. ETo 3awwo nmeHHO Ha ToBa
paBHULLE e noaxoaswo B YacoBeTe no BE ga ce npunarat komGuHMpaHu ypouw,
BKIIOYBALLM YNPAXHEHNS 3a Pa3BUBaHE W 3aTBbPXAABaHE Ha 3HAHMATA U YMEHUSTA
3a paboTa B WHTEPHET (ENEKTPOHHA MOLLA, ENEKTPOHHU PeYHWLM) U 3HaHUATA U
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YMeHusATa 3a pasrpaHuyaBaHe Ha NeKCUKanHuTe CPeAcTBa M M3NON3BaHETO Ha
cnoHoTo GoratcTeo Ha CBKE B 3aBMCMMOCT OT cpepaTa Ha KOMYHUKaLMS.

2. Mogen Ha UHTepaKTUBEH YPOK 3a passutue Ha
KOMYHUKaTUBHOpe4YeBUTe U AUrnTanHnuTe KOMNETeHTHOCTU

EavH anpobupan u gokasan ce kato fobpe pabotel Mogen 3a passutie Ha
KOMYHUKaTUBHOPEYEBMUTE 1 QUTUTANHUTE KOMMETEHTHOCTW MO 6brapckm esuk B 8.
Knac e y4yeHuUMTe Aa Cb3gajaT eKWUMHO EreKkTPOHHO MUCMO MO onpeseneHu
napameTpu C KOHKPETHW agpecaTu. TakbB TUM YPOK U3UCKBA NPEABapUTENHO Aa ce
NOArOTBAT 3a4a4nTe 3a YrpaxHEeHWe, KOUTO fa BOAAT [0 nocTaBeHuTe Lenu. T.e.
TpsbBa ga ce Cb3Aagar rpynoBuM YeK-NUCTOBE 3a OTAENHNUTE eknnm (cpa: dur. Net;
No2; Ne3; Ned), na ce ocurypsaT paboTHW NIUCTOBE M KOMMIOTbPHA 3ana 3a pabota.
Crieq pasnpegensHeTo Ha eKMMNTE M aKTyann3vMpaHeTo Ha 3HaHWUATa 3a PasnuyHuTE
cep Ha KOMyHWKALUMS M pasnuumMsTa Mexay TeKCTOBETe, MpuHagnexawy Ha
OTAENHUTE (PYHKLMOHAMHMN CTUMOBE (€3MKOBW CTUOTBOPHW MapkepH), U Ha 3HaHusATa
33 Cb3fjaBaHe Ha eneKTPOHHO MCMO W e-NMCMO C OMpeaerneHa Len 1 agpecar, ce
n3bupaTr ABama acuCTEHTU 3a KOHKpeTHWs yyebeH uvac. [Mogxogswa yyebHa
cuTYauust npedu 3anoyBaHe Ha rpynoeata pabota e [pga ce opraHusvpa
OPENHCTOPMUHT, Ypes KOWTO Ja ce MOTUBMPAa NpeaMeTbT Ha MMCMOTO. Hanpumep,
aKo TO e CBbP3aHO ChbC 3asBABAHE Ha XenaHue 3a y4acTie No eBponeicki NpoeKT
Ha rMMHa3usTa, B KOATO ce 0byyaBaT yyeHUUMTe, MOXe a Ce NOCTaBW BbMpOCHT:
,3all0 1CkaM Aa yyacTBaMm B MpOEKT, CBbp3aH C 0DyyeHMe B AbpkaBa oOT
EBponeickus Cbl03?“. YueHuuuTe ce npukaHBaT BEPWXHO Aa AadaT Mo €4Ho
NpeanoxeHue, a OTTOBOPUTE UM Ce 3anncBaT Ha AbCkaTa OT aCUCTEHTUTE.

Cb3paBaHe Ha eNEKTPOHHO MUCMO NO OnpeaerneHn napameTpu (uen u
appecart). YyeHuuute ce pasnpegenst B 4 ekuna (Mo WeCT y4yacTHULM) 1 3aemar
noaunumuTe cv Jo paboTHWA KOMMIOTLP. BCekyn ekunn NonyyaBa Yek-NMUCT C KOHKPeTHa
3apava. Beeku yyeHuk nonyyasa paboTeH NNCT, KOWTO Aa U3NON3Ba B npoLeca Ha
pabota. PaboTHuTe maTepuanu ce pasgaBaT OT acuCTEHTUTE, KOMTO WMmaT M
(bYHKUMSATa [a KOHTPONMpAT Lyma (aKo Ce cb3aage HebnaronpustHa aTMocdepa) 1
BPEMETO 33 U3MbIHEHWe. B pamkuTe Ha TO3W eTan OT Xofa Ha ypoka ce W3rnorn3sa
WHTEpaKT/BHA popMa CbBMECTHO (koomepaTueHo) obydeHue. MNoctass ce Bpeme 3a
U3MbNHeHWe Ha 3afavaTa — 15 MuUHyTH.

EKUIM |

l.  Pasnpenenete ponuTe cu, KakTo crieaBa:
1. OTroBOPHWK 3a NpeasioxeHusTa (gaBa Aymata Ha BCEeKM OT YNieHoBeTe
[ 13Kaxe NpesnoXeHNETO 1 3a CbAbPKAHUETO HA MUCMOTO).
2. OTroBOpHMK MO 3anuCBaHeTO (BOAM 3amuCKM 3@  OTAENHWTE
npeanoxeHus).
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3. OTroBOpHUK MO CBBLP3BAHETO HA MPEAMNOXKEHUATA B TEKCT e-MUCMO, C
KOHKpETHA LieN M OTNpaBeHO KbM KOHKPETEH Nosyyaren.

4, OTroBopHWK No HabupaHeTo Ha TekcTa B e-hopMmaT Ha enekTpOHHa
nowua.

5. OTroBOpHMK MO OTCTPaHSIBAHETO HA MPaBOMUCHW, TpaMaTNyHy,
NeKCUKarHW, NYHKTYaLWMOHHU 1 CTUIUCTUYHM FPELLKM (peaakTop).

6. [oBopuTen Ha ekvna.

Il. 3apava: MMHa3uATa e cnevenuna keoTa 3a y4acTue B €BPOMEWCKM
MpOeKT, CBbp3aH C npodecnoHanHoto Bu oByyeHne, koeTo we ce
nposefe B pamkute Ha 20 gHW B rpag lNnumyt, Benukobputanus. Bue
MHOTO uMcKaTe [a ydyacTBaTe B MpoekTa W TbpcuTe MOAKpenata W
CbaencTeneTo Ha Bawwute poguTenu, HO B MOMEHTa Te Ca W3BLH
Bbnrapus n HamaTe Apyra Bpb3ka C TSX OCBEH 4pe3 e-nowjata cu.
Hanuwerte e-nucmo B pamkute Ha 10 M3peyeHus 4O CBOWUTE poauTen,
kaTo npeacTaBuTe CLOUTMETO U CNOAENNTE XenaHWeTo cu Aa yyacTeaTe
B NpoekTa.

lll.  W3npatete nUCMOTO Ha yYMTENCKUS MUMENI, MOCOYEH Ha ObcKaTa, KaTto
npeaBapuUTenHo peaakTupare Tekcra.

NB! B npoueca Ha paboTa MoXeTe fia Ce ONpeTe Ha 3anucaHuTe Ha [bckaTa
NPeAnoXeHUs, KakTo W [a W3non3BaTe  eneKTPOHHU — PeYHMLM
(MpaBoNMCEH, CUHOHUMEH W ThIIKOBEH).

Queypa 1. HYex-nucm Net

EKAMN I

l.  Pasnpenenete ponuTe cu, KakTo creasa:

1. OTroBOpPHMK 3a NpeasnioxeHnsTa (fasa aymara Ha BCEKW OT YNeHoBeTe
Aa U3Kaxe NpeanoxXeHNETO C1 3a CbAbPKaHWETO Ha NMMCMOTO).

2. OTroBOpHMK MO 3anuCBaHeTO (BOAM 3anMWCKM 3@  OTAENHUTE
NPeAnoxXeHus).

3. OTroBOpHUK MO CBLP3BAHETO Ha NPEasoXeHUsTa B TEKCT e-N1eMo, C
KOHKpEeTHa Lien 1 OTNPaBeHO KbM KOHKPETEH nonyyarern.

4. OTroBOpHMK N0 HabupaHeTO Ha TekcTa B e-hopMaT Ha enekTpoHHa
nowa.

5. OTroBOpHMK MO OTCTPaHSBAHETO HA NPABOMUCHM, rpaMaTUyHW,
NeKCUKanHW, MYHKTYaLUOHHN U CTUIUCTUYHU TPELLKK (pesakTop).

6. [oBopuTen Ha ekvna.

Il. 3apava: MMMHa3uATa e cnevenuna KeoTa 3a y4acTue B E€BPOMEHCKM
MpOeKT, CBbp3aH C npodecnoHanHoto Bu obyueHue, koeto e ce
nposede B pamkute Ha 20 aHu B rpag MnumyT, Bennkobputanus. Bue
MHOTO WCKaTe fa yyacTBate B MNpoeKTa W uckate fa cnogenvre
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BbIIHEHWETO CU C Han-6nmuakus/OGnuskarta cu npusten/ka, HO B MOMEHTa
TOW/TA € U3BBbH Bbnrapus u HamaTe Apyra Bpbaka ¢ HEro/Hest OCBEH Ype3
e-nowlata cu. Hanmwerte e-nucmo B pamkute Ha 10 n3peyeHus oo ceos/Ta
npusTen/ka, kKaTo NpeAcTaBuTe CbOUTUETO U CNIOAENINTE XENaHUeTo C1 Aa
yyacTBaTe B MpOEKTa.

W3npateTe NMCMOTO Ha YYMTENCKUS MMEIN, NOCOYEH Ha AbcKaTta, KaTto
npeaBapuUTenHo peaakTupare TekcTa.

NB! B npoueca Ha paboTa MOXETe [a ce OnpeTe Ha 3anucaHuTe Ha Abckata

NPEeAnoXeHUs, KakKTO M [a W3Non3BaTe  eneKTPOHHM  PeYHULM
(MpaBONMCEH, CUHOHUMEH W THIIKOBEH).

Queypa 2. HYex-nucm Ne2

EKUM I

Pasnpegenete ponuTe cu, KakTo criefsa:
OTroBOpHWK 3a MPeAnOXeHusTa (faBa Lymata Ha BCEKU OT YNIEeHOBETE
[ 13Kaxe NpesnoXeHeTOo i 3a CbAbPKAHUETO HA MUCMOTO).
OTroBOpHMK MO 3anuCcBaHETo (BOAM 3anuCKM 33 OTHAENHUTE
NPEAnoXeHus).
OTroBOpHKK MO CBBbP3BAHETO Ha NPeaNioXeHusiTa B TEKCT e-N1CMo, C
KOHKpETHa LIEN 1 OTMPaBEHO KbM KOHKPETEH nonyyatern.
OTroBopHMK N0 HabupaHeTo Ha TekcTa B €-hopmaT Ha eneKTPOHHa
nota.
OTroBOpHMK MO OTCTPAHSBAHETO HA MPABOMMCHM, TpaMaThyHMm,
NEKCUKaMHW, MYHKTYaLMOHHN U CTUIMCTUYHM TPELLKM (pesakTop).
F'oBOpMTEN Ha ekuna.

3apaya: MMMHasnaTa e cneyenuna ksota 3a y4yactue B eBDOFIeVICKVI

MpOeKT, CBbp3aH C npodecnoHanHoto Bu obyyeHue, koeTo we ce
nposede B pamkute Ha 20 aHu B rpag MnumyT, Bennkobputanus. Bue
MHOTO uckaTe Aa yyactBaTe B npoekTa 4 no ycroeue Tpsbea fga
u3npaTuTe UMenn JO AMPEKTopa Ha rMMHasusaTa, B KOWTO Aa 3asBuTe
XENaHWEeTo C1 U Aa NpeacTaBuTe MOTUBUTE CY 3a BKIIOYBAHE B rpynata.
W3npaTteTe NMCMOTO Ha YYMTENCKUS UMENAT, NOCOYEH Ha AbckaTta, KaTto
npeaBapuTenHo pegakTipare TekcTa.

NB! B npoueca Ha pabota moxeTe ga Ce OnpeTe Ha 3anucaHuTe Ha Lbckata

NpeanoxXxeHnda, Kakto W [a M3non3eate enekTPpoHHW  pevyHuuun
(ﬂpaBOFIVICGH, CUHOHNMEH 1 TbI'IKOBeH).

Queypa 3. HYex-nucm Ne3
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EKUM IV

I.  Pasnpegenete ponuTe cu, KakTo criefsa:

1. OTroBOPHWK 3a NpeasioxeHusiTa (gaBa Aymata Ha BCEeKM OT YNieHOBeTe
[a 13Kaxe NpeanoXeHNeTo Ci 3a CbAbPXKAHUETO HA NUCMOTO).

2. OTroBOpHMK MO 3anWCBAHETO (BOAM 3annUCKW 32  OTAEMNHUTE
NPEANoXeHus).

3. OTroBOpHMK MO CBbP3BAHETO Ha MPEAMNOXKEHNATa B TEKCT e-MUCMO, C
KOHKpETHA LieN M OTNPaBEHO KbM KOHKPETEH MosTyyaTen.

4. OTroBOpHMK N0 HabupaHeTO Ha TekcTa B e-hopMaT Ha enekTpoHHa
nowja.

5. OTroBOpHMK MO OTCTPaHABAHETO Ha MPABOMUCHK, rpaMaTUyHK,
NEKCUKaMHW, MYHKTYaLMOHHN 1 CTUIMCTUYHM TPeLLKM (pesakTop).

6. ToBopuTen Ha ekvna.

Il. 3apava: [MMHasusaTa e crevenuna KeBoTa 3a y4acTue B EBPOMENCKY
MpOeKT, CBbp3aH C npodecnoHanHoTo Bu obyyeHwe, koeto we ce
nposeAe B pamkuTe Ha 20 gHu B rpag MnumyT, Benukobputanus. Bue cte
cpen u3bpaHnTe aa yyacteate B NpoekTa U no monba Ha gupektopa Ha
rMMHa3usTa, CTe HaToBapeH/a CbC 3ajayata [a M3npaTuTe enekTpoHHO
nUCMOo A0 e-BecTHUKa ,24 yaca lnosauB®, koeTo aa 6bae nyonmkysaHo B
veauata. Llenta e ga wHdopmupate 06LLECTBEHOCTTA 3a ycnexa Ha
MrEE - MNnoaus, CBbP3aH CbC CNeyenBaHETo Ha NPOeKTa 1 No3NTUBUTE
32 Y4aCTHULMTE B HETO.

lll.  WanpaTteTe NMCMOTO Ha YYMTENCKUS UMEIT, NOCOYEH HA AbCKaTta, KaTo
npeaBapuUTenHo peaakTupare TekcTa.

NB! B npoueca Ha pabota MoxeTe [a Ce onpeTe Ha 3anuncaHuTe Ha Abckata
NPEAnoXeHUs, KakTo 1M [a M3Non3BaTe EeneKkTPOHHU — PEeYHULM
(NpaBONMCEH, CUHOHMMEH W THITKOBEH).

Queypa 4. HYex-nucm Ne4

Crep npuknoYBaHe Ha BpEMETO FOBOPUTENUTE Ha EKUMUTE N34YUTAT MUCMOTO Ha
cBOsi 0TOOp. [IBamaTa acuCTEHTW CreaAT NOMyYeHUTe Ha YYUTENCKAS UMEIAN ncma,
kaTo 3apayata UM € Ja OTKPUAT rpellkuTe B TekcTa (ako uma Takuea). Cnep
M3YMTAHETO Ha BCAKO OT MMCMaTa Ce MpaBW KOMEHTap Ha cTunosute Genesu,
XapakTepHW 3a Buaa Ha obLLyBaHeTo, eTuKeTHUTe opmynu u ynotpebata Ha
eKCTpecuBHa M HeyTpanHa nekcuka. Crneasa 0006LLEHNe CbC CMUCMOBH aKLEHT!,
CBbp3aHM C TeMaTUYHaTa Bpb3ka MEXY OTLENHUTE e-NMCMA, HO SICHATE PasnuKu,
MOPOAEHU OT Pa3NUYHMTE afpecaTy, LeNUTe U KOMYHUKATUBHOPEYEBUTE CUTYaLK,
32 KOWTO Ca MpefHasHaveHn TEKCTOBETE; BAXXHOCTTA Ha ETUKETHUTE hopMynu npu
nicMeHo  oOLLlyBaHe e-NMCMO; BaXHOCTTa Ha  eankoBaTa [pPaMOTHOCT  Mpw
npoayLMpaHe Ha TeKCT (e-nucmo). 3a Aa Ce CTUMYNMpa XENaHWeTo 3a yyacTue U
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paboTa B eKkun, BCEKW OT eKUNUTE NoMyvaBa OLEHKa 3a U3MbIHEHWETO Ha 3ajadaTta
(B TOYKM/B OLIEHKa).

3. lon3u oT NnpunoxeHneTo Ha moaena

3.1. OcmucnAT ce AgeKnapaTMBHUTE 3HAHUA 3a:

e CbLUHOCTTA Ha TEKCTA ENEKTPOHHO NUCMO;
e pasnuuusta U 0COOEHOCTUTE Ha ENEKTPOHHOTO MMCMO CbObpasHo LenTa u
agpecata My;

e MOCTUraHeTo Ha CTUNMCTUYEH EChEKT B TEKCTOBE NMpeaHasHayeHm 3a cepata Ha
meaunTte 1 6uToBOTO 06LLYBaHE;

e (CTuUnoBaTta Hopma W CTUNOBUTE TPELLIKK,

®  OTHOLLEHMETO MEXAY e3uK 1 0BLLECTBO, €3MK U MIMYHOCT, E3UK U KyNTYpa;

e  (DYHKUMOHMPAHETO Ha TeKCTa B PasNnN4HUTE COLMOKYNTYPHU Cepn Ha
obulyBaHe;

® OTHOLLUEHNETO MeXAY NOHATUATA TEeKCT U CTUN.

3.2. YcBosiBaT ce npoueaypHU 3HaHUA 3a Cb3faBaHe Ha eNeKTPOHHO
MMCMO C onpeaeneHa Luen v agpecar.

3.3. yc‘bBpr.IJeHCTBaT Cé KOMyHUKaTUBHOpe4yeBUTE YMEHMUA Ha
yuyeHuuuTte:

e [a Ce OpUeHTMpaT MpaBMIHO MpU Cb3OABAHETO HA EMEKTPOHHO MUCMO
cbobpasHo LenTa u agpecata My

e [a nogbupaT e3nkoBMTe CpefcTBa Cropen cuTyauusita Ha  obLlyBaHe,
MOCTPOSBAT IOMNYECKN U3MOXEHUETO CU 1 O OPOPMST B CbOTBETCTBUE C OCHOBHUTE
U3NCKBaHUS 3@ MUCMEHO 06LLYBaHE;

e [1a NpoLyLMpaT TEKCT (€NEKTPOHHO NUCMO) C OFNef Ha KOMYHUKaTUBHOpeYeBaTa
cuTYyauus;

® [1a pa3BuUsIT AUrMTaNHa KOMMETEHTHOCT (M3N0N3BaHe Ha NPaBONUCEH, CUHOHUMEH
W TBIIKOBEH ENEKTPOHEH PEYHMK; MpUMaraHe Ha npasunaTa 3a peyeBa y4TMBOCT B
VHTEPHET 06LLYyBaHETO);

e [a cCb3faBaT TeKCT MO (hopMynuMpaHa Tema C MpenopbyaHa KOHKPeTHa
(DYHKLMOHANHO-CMMCIIOBA JOMMHAHTA, KaTo M3MON3BaT TEKCTONOPaXLaLLM TEXHUKH,
Hal-MbITHO CbOTBETCTBALYM Ha CyOEKTUBHO-KOMYHWUKATUBHOTO HAMEPEHME;

e [1a NOCTPOSIBAT NOTUYECKM U3NOXKEHWETO CH, KaTo NoabuMpaT e3nKoBIUTe CPEACTBA
Cnopeq cuTyauusTa Ha obLyyBaHe M ro OGhOpPMSAT B CbOTBETCTBME C OCHOBHWTE
W3WCKBaHMS 3@ MUCMEHO 0bLLyBaHe (MpaBonuc, NYHKTyauus, rpadmyHo opopmsiHe
Ha TekcTa);
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e [a Cb3[aBaT M CpaBHABAT TEKCTOBE MpeaHasHayeHW 3a pasnuuHn cdepu Ha
0buyyBaHe 1 aHanu3npaTt 0CobEHOCTUTE Ha KONEKTUBHUS CTUI;

e [1a pefjakTUpaT CTUIIOBM PELLKM B YYEHNYECKN TEKCTOBE;

e [a KOMEHTMpaT HauYMHWTE, MO KOMTO e3uKbT (PYHKUMOHMPA B pasiuyHuTE
COLMOKYNTYpHM cchepu.

3.4. He Ha nocnepgHO MACTO NpunaraHeTo Ha MeToga npepnonara
Bb3NWUTaBaHe B €TUYMHU M eCTeTMYECKMN LIeHHOCTM Ype3 ynoTpeba Ha
eTMKeTH hopMynu M npeumseH noabop Ha AyMU U U3pasy,
noaxoAsllM 3a KOHKpeTHaTa KOMYHMKaTMBHOpeYeBa CUTyauus M
thopmmpaHe Ha yMeHuMsA 3a TONEPaHTHOCT U yBaXeHue.

BnarogapHocTtu

PaboTHaTa 3afaya ce (oopMynMpa Bb3 OCHOBA Ha JbNTOroAuMLIHaTa NpaKTHKa Ha
MpodbecioHarnHa rMMHa3ust Mo eNEKTPOTEXHUKA U enekTpoHuka — [nosove aa
npoBexaa 0byyeHWst Mo eBpONencky NPOeKTU B CTpaHu napTHeopu oT EC. B Tasu
BPb3KAa Ha MpenodaBaTenuTe Mo pasnuyHuTe y4ebHW AUCLMNNMHW ce aasaT
[OMbHUTENHN Bb3MOXHOCTM 32 TBOPYECKM METOAMYECKM PeLleHUsl, CBbP3aHn C
Pa3BUTMETO M HAArPaXOAHETO Ha 3HAHMATA W YMEHUsTa Ha Bb3NUTaHULMTE Ha
YUMNNLLETO.
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DEVELOPMENT OF THE COMMUNICATIVE SPEECH AND DIGITAL
COMPETENCES IN THE BULGARIAN LANGUAGE CLASS FOR 8th GRADE

Marina Petrova

Abstract. This report presents piloted and proven as a good working model of interactive
lesson for development of the communicative speech and digital competences in 8th grade by
creating e-mail by certain parameters (purpose and address).

Keywords: e-mail, komunicative and digital competences, development of declarative and
procedural knowledge and skills



X HayuonanHa koHgbepeHyus ,06pasogaHuemo u uscredsaHusima e UHhopMayuoHHomo objecmso” 2017 193

FEHEPUPAHE HA ENNEKTPOHEH OBPA30BATEJIEH PECYPC
MO BBIITAPCKU E3UK B 12. KINAC

CmosiHka AHacmacosa

IMpoghecuoHanHa 2umHa3us no enekmpomexHuKka u enekmpoHuka — [noedus
yn. Mewepcko woce Ne26, 4002 Mnosdus
anastasova.pgee@gmail.com

Pesrome. Hacmoswusm doknad npedcmassi eduH MemMOOUYECKU NPOEKM 3a 2eHepUpPaHe Ha
€/1eKmMpPOHEH 0bpasosamerieH pecypc npu Nod2omogkama 8 y4unuuje U camonodzomoskama
3a [bpxasHume 3pefocmHu usnumu no 6breapcku e3uk U aumepamypa, peanusupaH 8
yacoseme 3a 3a0bmxumenHousbupaema nodecomoska 8 12. knac 8 MMMEE - ep. [nogdus. Tosa
e eduH ycneweH buHapeH memod, cbyemasauy UHGHOPMaYUOHHU mexHomoauu, bbreapcku
€3UK U ekunHa paboma Ha yyeHuyume, Kolimo nopaxda MHO20 Hosu udeu 3a 6blewa
paboma.

Kntovoeu dymu: PowerPoint, Dropbox, 2eHepupaHu ypoyHU CMpyKmypu, Yek-aucm,
CUHOHUMU, @HMOHUMU, NapOHUMU, OMOHUMU

YBopg

[lHeC 3a HMKOTO He € TaliHa, Ye MH(OPMALMOHHUTE W KOMYHWUKALMOHHMTE
TexHonorm UKT/ npesocTaBsT pasnuyHi Bb3MOXHOCTU Ha YUUTENS 38 NOCTUTaHETO
Ha rnobanHuTe oBGpasoBaTernHW Lenu — npupobuBaHe W pasBiUTMe HA 3HaHMA W
yMeHUsl B KOHKpeTHaTa HayyHa obnact [1]. MomauTe OT BHeapsBaHeTO Ha
€NEKTPOHHMUTE 1 BUCOKOCKOPOCTHUTE TEXHONOTUN Ce CBbP3BAT C NECTEHE Ha BpeMme,
XapTisi, C HEOTPaHWYEH AOCTHM U AP., OLLE MOBEYE, Ye 33 CbBPEMeHHaTa yueHuYecka
ayouTopusi, KOSITO € 4acT OT MH(OPMALMOHHOTO OBLLECTBO, TO3M HAuMH Ha
obLyBaHe € MHOTO Mo-NpeanoYuTaH — yaobeH, NeCHOAOCTbMEH, NpusTeH [3].

OB6ekT Ha HacTosiMs Ooknag e uanonssaHeto Ha PowerPoint 1 Dropbox B
0by4eHueTo no OGbnrapcku eauk /BE/ — 3agbmxuTenHonsdupaema noarotoska /3UMN/
B 12. knac B [NMEE - rp. Mnosaue. MeToaunkaTa ce pa3suBa 1 peanuaupa B Knacose,
KOWTO MMaT pasnuyeH Xopapuym 4yacose no y4ebeH nnaH u MEeHHO pa3MUHABAHETO
B YacOBETE MOPOAM Cb3AABAHETO Ha MPOEKTa M MpunaraHeTo My B 06yyeHneTo [4].
LlenTa Ha mpoekta € fa ce reHepupa enekTpoHeH obpasoBaTenieH pecypc 3a
NOATOTOBKAaTA B YYWNMLLE U CAMOMOArOTOBKaTa 3a [JbpKaBHUTE 3pENOCTHU U3NUTY
103W [12]. no 6bnrapcks eavk u nutepatypa /BEN/. W3bopbt Ha PowerPoint e
CbBCEM ECTECTBEH B Mpoueca Ha paboTa Mo Cb3aaBaHETO Ha pecypca, 3aloTo
nporpamarta e nonynsipHa U JOCTbINHA 3a yYeHuJeckaTa ayautopus — obyvaemute
“3y4aBaT Bb3MOXKHOCTUTE i1 1 paboTAT C Hesl OLLe OT MbPBOTO HIUBO Ha 3ano3HaBaHe
¢ VKT B yuunuwie. TecTBaHW ca W ApyrM HenuHeHW npeseHTaumuu, kato SWAY u
PREZI, Ho PowerPoint npenocTtass no-nobpu BbamoxHocTh. PREZI Moxe fa 6bae
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non3saHa KakTo OH-NaiH, Taka M odh-naiiH, HO 3a LienTa e HyXHO Aa ce MHcTanupa
npucTaska. ToBa Cb3faBa neko HeynobCTBo Ha nonseatenute. 3a pasnika oT TOBa,
PowerPoint npegoctaBs Bb3MOXHOCT Aa Ce NoN3Ba He3aBNCMO OT HanMYneTo Ha
MpexoBa Bpbaka. Dropbox e egHa OT Hali-LoCTbNHMTE Ype3 cMapTdoHW obnayHa
ycnyra, KOeTo s npasu yaobHa 3a M3non3BaHe W NpuroxeHne B 0bpa3oBaTenHms
npouec [2]. Heobxoaumo e yyeHuumTe ga uMat JOCTbN O ENeKTPOHHUS afpec B
Dropbox, B kKOATO Aa npunaraTt CBOW MPOAYKTW U [ja M3NoN3BaT Beye reHepupaHm
YPOUHU CTPYKTYPU.

CuuwHoct

PaspaboTeHaTa MeTOAMKa CE CbCTON OT HAKOMKO CTHIKW, KOUTO NpenogaBaTenst
¥ y4eHuunTe TpsAbBa Aa M3BbPLLAT, 3a Aa 40060raTaT eNnekTpoHHUs obpasoBaTeneH
pecypc, reHepupaH B Dropbox. NpeaBapuTenHaTa NoaroToBka Ha yuuTens 13nuckea
Aa Ce NpoyyaT fMHIBUCTUYHM U METOAUYECKM N3TOYHMLM, CBBP3aHM C ypoyHaTa Tema
[5 6,7, 8,9, 10], 3a pa 6baat gageHu Hacoku 3a pabota Ha yyeHuuuTe; ga ce
MOATOTBAT TPYNOBM YEK-NUCTOBE /Hanpumep Ha Tema: ,CMHOHWUMM, aHTOHUMW,
NapoHWUMM, OMOHUMW®/, NPeSHA3HAYEHN 33 OTAEINHUTE EKMMK; 4a Ce MOATOTBAT Yek-
NNCTOBE 3a CMeABaLLMTE eKUNW /Hanpumep Ha Tema: ,dpaseonoruamm u uguomu.
NexkcukanHn rpewkw’/. MocTaBsAHETO Ha NpegBapuUTErNHUTE 3a4ayn KbM ekunuTe
TpsibBa pa Obae CboOpaseHO C AOCTaTbYHO TEXHONOTMYHO BpeMme npeaw
npeseHTauusTa, 3a ga ObaaT W3MbIHEHW HaBpeMme. Te NpeacTaBnsBaT rpynosu
3afjayn, NpegHasHaveHun 3a 12 yyeHuum, pasnpedenern B 4 ekuna, Ha KoUTo 4pes
yek-nmcrtose /Gurypu Ne 1, 2, 3, 4/ ce npeacTaBsAT KOHKPETHUTE YKa3aHus 3a Temata
Y1 CbObPXaHUeTo:

EKMM |

. Cv3paite npeseHTauus B PowerPoint oT 4 cnaitga, kakto cnegga:
1. TpeacraBeTe NOHATMETO ,,CUHOHUM® — CHLUHOCT M XapakTepPUCTUKN.
2. OwarnegeTte NOHATUETO Ype3 NPUMEPHN.
3. Cwob3paiTe kpaTbk TECT OT 5 BBMPOCA, CBbP3aH CbC CUHOHUMUTE.
4. TpencraseTe B OTAENEH Cralid BepHUTE OTTOBOPM Ha TecTa.

Queypa 1. Yek-nucm Ne 1

EKWAI 11

. Co3painTe npeseHtauwns B PowerPoint o 4 cnaiga, kakTo cneasa:
1. TlpencraseTte NOHATUETO ,@HTOHUM" — CBLLHOCT U XapaKTePUCTUKH.
2. OwarnepeTte NOHATUETO YPE3 NMPUMEPH.
3. CwbapaiTe KpaTbK TECT OT 5 BLNPOCA, CBbP3aH C aHTOHUMUTE.
4. TlpepcraseTe B OTAENEH Cnand BEPHUTE OTTOBOPY Ha TecTa.

Queypa 2. Yex-nucm Ne 2
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EKMM NI

.  Cobspaite npeseHTaums B PowerPoint ot 4 cnaipa, kakTo cneasa:
1. TpeacTtaBeTe NOHATUETO ,MAPOHUM" — CHLUHOCT M XapaKTEPUCTMKM.
2. OHarnepeTe NOHATUETO Ype3 npuUMepwu.
3. Cwb3painTe KpaThk TECT OT 5 BbNpOCa, CBbP3aH C NapoHUMUTE.
4. T[pencraBeTe B OTAENEH Craiid BEpHUTE OTTOBOPM Ha TecTa.

Queypa 3. Yex-nucm Ne 3

EKWIM IV

. Cwvapaiite npeseHTauus B PowerPoint ot 4 cnaitga, kakTo crnegga:
1. TpegcraBeTe NOHATMETO ,OMOHUM® — CBLUHOCT U XapakTepUCTUKN.
2. OwnarnegeTte NOHATWETO YpE3 MPUMEPH.
3. Cwob3paiiTe kpaTbK TECT OT 5 BHNPOCA, CBHP3aH C OMOHUMMTE.
4. TlpencraBeTe B OTAENEH Cnaiig BEPHUTE OTFOBOPYK Ha TeCTa.

Queypa 4. Yex-nucm Ne 4

Cneu YCNEWHOTO npeAcTaBaAHe Ha OTAENHUTE eKunu npeseHTauunte ce
obeamHsBat /Mek-nuct Ne 5./ n oblumaT npogykT ce kaysa B Dropbox, 3a ga 6bae
OO0CTbINEeH 3a BCUYKKN Non3eaTtenu Ha agpeca.

EKMONA L 1L N, 1V
. OBenwnHeTe npeseHTaLMUTE CW, KAKTO CrieaBa:
1. lpeactaBeTe NOHATMATA M NPUMEPUTE B  MOCMEOBATENHOCT:
CWMHOHUMM, @HTOHUMM, NAPOHUMM, OMOHUMMU.
2. ObepawHete 4-Te TecToBM cranpa.
3. ObeawHeTe cnaitgoBeTe C BEPHUTE OTFOBOPM.
4. Kayete npeseHTauusTa B obnaka Ha knaca.

NB! OueHkuTe cu Lie NonyynuTe Cne U3MbIHEHUETO Ha BCUYKW 3afauu.

Queypa 5. Yek-nucm Ne 5

CubpaH 1 obpaboTteH B ,06naka“, yuebHUAT mMaTepuan ce Npes3eHTUpa uYpes
PowerPoint. Busyanusauwsita npukoBaBa BHUMAHWETO Ha LenesaTta rpyna
obyyaemu, a 06YUNTENST (YUMTENST) UMa Bb3MOXHOCT 3a 0606LLeHIe, CpaBHUTENEH
aHanms, Ka4yeCTBEHM OLIEHKW Ha PesynTaTiTe Ha yYeHULMTE B kpasi Ha yaca.

Monau ot npunoxeHara MeToaukKa

MonsaTa OT BHeOpPsBAHETO Ha TakvBa ypouu B mpoleca Ha obyueHue e
HeCbMHeHa, Tbil KaTo M3CNefoBaTeNCKUTE, CbNOCTABUTENHUTE, UHTEPaKTUBHUTE
MeTooM W pedriekcuBHaTa [JEfHOCT ca  W3KnouuTenHo Grnarogathu  3a
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aKTMBM3aLusTa Ha ydyeHuueckata aygutopus. OT gpyra cTpaHa, CbBMECTHOTO
(koonepaTnBHO) 0by4yeHue, paboTata B ekun, 1 ponsiTa Ha YYeHWKa KaTto yyuten
[ONPUHACST 33 YCMELHOCTTA Ha YCBOSIBAHETO Ha KOHKPETHUTE 3HAHWUS U YMEHMS OLLE
B mpoueca Ha obydyeHue. Ype3 TakuBa MeToau, moxsatu W opmu Ha pabota
yyeHuumTe;

1. OcmucnaT geknapaTuBHUTE 3HAHMS 3a:

- CbLYHOCTTA Ha M3y4aBaHWUTE FIMHMBUCTUYHMN NOHATUS;

- pasnuumusaTa u 0cobeHocTUTE UM;

- W3y4aBaHWUTE HOPMMW 1 Bb3MOXHWUTE FPELLKH;

- OTHOLUEHMETO MEeXAY e3uK 1 0BLLECTBO, €31K W IMYHOCT, €31K W KyNTypa;

- OTHOLIEHMATA MEeXAy U3y4aBaHNTe NOHSATHUS.

2. YcBosBaT MpoOLEAYpHN 3HaHWS 3a Cb3[aBaHe Ha eneKTPOHHW 0Bpa3oBaTenHu
npoayKTH.
3. YCbBbpLUEHCTBAT KOMYHWUKATUBHOPEYEBUTE CU YMEHUS:

- jannaHupar v cb3gaBaTt COBCTBEHW eneKTPOHHM 0Bpa3oBaTENHM NPOaYKTH
BbB BPb3Ka C KOHKpeTHaTa €31K0Ba 3aaava;

- janoabupar e3ukoBuUTe CPEACTBA CMOPEa CUTyaLmMsATa Ha 0OLLyBaHe;

- [Ja npogyuupaT TeKCT (eneKkTpoHHa npeseHTauws) C OrMmea Ha
KOMYHUKaTUBHOpeYeBaTa cuTyauus;

- [a passusT AUrUTanHa KOMMETEHTHOCT (M3Mon3BaHe Ha NpaBOMMCEH W
TBIKOBEH ENEKTPOHEH PEYHWK; MpunaraHe Ha npaswnara, (uMKcUpaHu B
€MeKTPOHHM peyHMLY, yiebHNLM 1 nomarana);

- Jacb3aasar enekTPoOHeH TecT no hopMynupaHaTa Tema;

- ja nopbupat esnkoBMTE CPEACTBA Croped CuTyauusTa Ha obLyyBaHe W
0hOPMAT TEKCTOBETE CU B CLOTBETCTBME C OCHOBHUTE M3MCKBaHUS 3a
nucmMeHo 06LLyBaHe (MpaBomuC, MyHKTyauws, rpadnyHo 0dopMsHE Ha
TekcTa).

4. He Ha nocnegHO MSCTO Yy YYEHUUMTE Ce Bb3NUTABAT €TUYHW M ECTETUYECK

LieHHOCTH, POPMUPAT Ce YMEHUS 3a TONEPaHTHOCT W yBaXKEeHME.
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1. http://www.cs.umd.edu/class/spring2002/cmsc4 34-
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3. Anactacoa, C. MuHummsaumsata u kubepesuka. V' EceHeH Hay4yHO-06pa3oBaTeneH
¢hopym CBbBPEMEHHOTO yunnmie W kBanudukaumsata Ha yuutenute, Codums, 21 — 22
Hoemepy 2015

4. Anactacosa, C. DROPBOX B o6y4eHueTo no Gbnrapcku esvk u nutepartypa, [eseta
HaLuoHanHa KoHgepeHunst ,06pa3oBaHWETO U M3CneaBaHMsATa B UH(OPMALMOHHOTO
obuwectso”, Mnosaus, 2016
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GENERATING ELECTRONIC EDUCATIONAL RESOURCES IN BULGARIAN
LANGUAGE IN 12TH GRADE

Stoyanka Anastasova

Vocational school of electrical engineering and electronics — Plovdiv
26 Peshtersko shosse, 4002 Plovdiv

Abstract: This report presents a methodical project for generating electronic educational
resources in the preparation in school and the self-preparation for the State Exams in Bulgarian
Language and Literature, realized in the classes for compulsory elective preparation in 12
grade in VSEE - Plovdiv. This is a successful binary method combining information
technologies, Bulgarian language and teamwork of students, which generates many new ideas
for future work.

Key words: PowerPoint, Dropbox, generating electronic resources, check list, synonyms,
antomyms, parody, homonyms.
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®OPMUPAHE HA 3HAHUA U YMEHWA YPE3 U3MON3BAHE HA
AUTUTANHWA TEXHONOIMX B NPOEKTHU U KITACUYECKHU
YPOYHU ®OPMU

Kamenus CmosHoea, KopHenus Bacuneea

lpocecuoHanHa sumMHa3usi No efekmpomexHuUKa U enekmpoHuKa - ep. lMnogdus
kameliadb@gmail.com, vasilevaneli@abv.bg

Pestome: KomniombpHUMe mexHomo2uu 8ce no-0uHaMmudHo U mpalHo Hasnuzam 6
exedHeaUemo HU Kamo NPOMEHSM KOPEHHO 8Csika cghepa Ha npurnoxeHue. Te ce npegpbljam
8 ampubym Ha 210baHomMo UHEOPMayLUOHHO 0bUecmeo, 8 0CHo8ama Ha Koemo e Mnadomo
nokoneHue. CbepemeHHume obydaemu npednoyumam 0Oa ,nedensm“ epeme Kamo
npeanedam HAKONKOMUHymeH gudeoknun unu audeo ypok, omkoskomo 0a 20 Yemam Kamo
mekcm, u Hall-8eye - Mozam da 20 non3gam npe3 MobUSTHUMe cu ycmpoticmea.
EnexmporeH pecypc, Kolmo HanbaHO 3adoeonsea HyxOume Ha nedazoaudeckume
cneyuanucmu u obyyaemume Kakmo 8 NpOekmHomo obydeHue, maka u 8 mpaduyuoHHUme
YPOYHU Yacoee, ce oka3a Camtasia Studio 9.0. lMpednoxeHama MexHOMO2US € yCnewHo
npusioxeHa 8 npoekmHomo obyJeHue no npoepama ,Epasbm +°, Kakmo U 8 Krmacudeckume
YPO4HU Ghopmu no b6b12apcKu e3uK U Iumepamypa. B mo3u cmucks1 hopmupaHemo Ha 3HaHus
U yMeHus 4pe3 u3nosn3saHe Ha duaumarHu mexHoI02uu 8 NPOEKMHU U KIacudecku ypoyHU
e0uHUYU e cbujecmeeHa npednocmaska 3a npespbujaHemo Ha obyyaemume Om nacueHu
y4dacmHuyu e 0bpa3osamestHus NPOLEC 8 akmusHa cmpaxa npu msaxHama camono02omoska,
a yyumensm cmaea Meduamop Mexdy msx u 3HaHuemo.

Knrovoeu dymu: npoekmHu u knacuyecku ypoyHu cpopmu, Camtasia Studio 9.0, WordPress

BbuBepeHue

Mpeaun3BMKaTencTeo nNpes BCeKM Mnaj YOBeK € [a [OKaxe CBOUTE 3HaHUA U
KOMMNETEHUMW, KOMTO LUe My rapaHTMpaT KOHKypeHTHocrmocobHocT M gobpa
npodecuoHanHa peanusays. Tosa nopaxaa HeobxoaUMocTTa 0T 0CbBPEMEHsIBaHe
Ha MEeToAonorMsiTa Ha npenogaBaHe MOCPELCTBOM Pa3HOOOpasHW WHOBATMBHM W
WHTEpPaKTUBHM hopMK Ha obyueHue. ,Pa3uynBaHeTo” Ha TPaAULMOHHUS MOAEN Ha
obyyeHve ce peanuaupa NOCPEACTBOM KOMMMIMPAHETO Ha WHTEPaKTMBHU W
MHOBATWBHM cnocobu 1 noaxoam, 6asupaHu Ha UrUTanHUTe yMeHUs U KOMNeTeHLMM,
W PasHOPOOHM eneKkTPOHHW pecypcu. ToBa Ce OCbLUECTBABA Ype3 BrIUTaHe Ha
€IeKTPOHHUTE TEXHOMOMN B MPOEKTHU 1 KITACUYECKM YPOUHW (hOpMU, CbYETaBaHETO
C MHOBATMBHW NeAarorMyeckn cpefcTsa B CUHXPOH C HYXAWTE Ha CbBPEMEHHOTO
,MHKHOPMALMOHHO" MOKOMEHME 1 HOBUTE 0BPa3oBaTENHM TEHAEHLMM.

LlenTa e 3acunBaHe Ha NpakTU4eckuTe Nonan ot 0byyYeHNeTo M NoBMLLIABaHE Ha
WHTEpeca KbM y4ebHUs NpoLec, OCHOBAHM Ha MPUCHLLOTO BMEYEHWE Ha MraguTe
Xopa KbM AurutanHute TexHonoruu. OTnagart orpaHuyeHusTa oT Bpeme W
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pascTosiHMe, NPeofonsiBa Ce WHEepPTHOCTTa Ha TPagMUMOHHOTO 0OyuyeHue. [pu
peanusauusaTa Ha Te3u NpoLecu CbLUeCTBEHO TpsibBa 4a Ce M3MEHW U CTUIBT Ha
paboTa Ha negarornyeckuTe CrneLmranmcTi ¢ OCHOBHa HACOYEHOCT - Cb3AaBaHETO Ha
€NEeKTPOHHM y4ebHM MaTepuamyM W MPOBEXAAHETO Ha EneKTPOHHO 6asupaHu
KOHCynTauum ¢ obyyasaLuuTte ce.

WU3non3BaHe Ha AWUrUTanHU TEXHONOTUU B MPOEKTHW M KNacUYecku
ypouHu chopmu

lonsma vacT ot genHoctute B MMEE, cBbp3aHu ¢ npoekTHn dopmu B obnacTTa
Ha npodecnoHanHoto obpasoBaHne - no nporpama Epasbm+, npoekTa
L[ 1pOheCHOHANHM YMEHUS 1 HOBM Bb3MOXHOCTM", KaKTO U C TPaAWULMOHHITE YPOUHM
opmu, ce M3roTBAT, AOKYMEHTMpAT W crogenst B gurntaned dopmart. Le
pasrnefame onuta ¢ Lenesa rpyna ot 40 yyeHuun ot 11 1 12 Knac oT BCUYKM
npogdecroHanH1 HanpaBneHns, KOUTO OCBLLECTBSABAT MPeABapuUTENHa e3ukoBa W
KynTypHa NOAFOTOBKA Ha HEMCKM W aHrmmiickn e3vk. CbBpemeHHUTe 0Dyvaemu
npegno4nTaT MynTUMELUAHOTO ChabpXaHue - 4a NperneaaT BUAEOKNNN U BUEO
YPOK 11 Hai-Beye Aa rv nonasat npe3 MoOMITHKTE C1 YCTpONACTBa.

EnekTpoHeH pecypc, KOMTO HambITHO 330BONSABA HYXAUTE Ha NefarornyeckuTe
cneuranucTy 1 obyyaemmuTe KakTo B MPOEKTHOTO 00y4YeHue, Taka v B TpaaULMOHHUTE
YPOUHM Yacose, ce okasa Camtasia Studio 9.0. 3awo TouHo Camtasia?

- nporpamaTta He ce u3yyaBa B YacoseTe no UT u uHopmaTtuka, KOETo uma

Hagrpaxaall, ed)ekT no OTHOLLEHWE Ha 3HAHWATa, YMEHUATA U KOMNETEHLMNTE;

- He e usnonssaHa gocera B MEE 3a enekTpoHu3aums Ha NPOeKTHO W y4ebHO

CbAbpXKaHue;

- [aBa Bb3MOXHOCT 3a HeOrpaH14eHo OT BPEMETO M NPOCTPAHCTBOTO NON3BaHE
ocurypsisa paBeH 4OCTbN A0 06pasoBaTenHu Matepuani B eNeKTPOHEH BUA;
- MoraT fa ce u3paboTBaT W npegnarat MaTepuanu, KouTo Aa nomaraTr Ha

YUuTENnUTE 1a OCHBPEMEHSABAT HENPEKLCHATO CBOUTE 3HAHWS;

- MoraT Aa Ce OpraHu3upar ekCnepumMeHTH C NPEeAnoXeHUTe 0By4nTenHn MeToau;
- Morar ga ce u3paborsar obpa3oBaTenHn MaTepuanu 3a camoobyyeHue;

- MpefocTaBs Ce Bb3MOXHOCT 3a eKunHa 1 MHAMBUAYaNHa OLeHKa;

- BEOHbX Cb3gadeH, BUOEO YPOKbT MOxe Aa Obde NecHoO AOMbriBaH U

MHOTOKPATHO 13MON3BaH 3a HyXAUTe Ha MPOEKTHOTO W KIacu4eckoTo 0byyeHue;
- yyeHuuwuTe MoraT aa 0bMeHAT 00y4NTENHN MaTepuany;

- MpOAYKTHT € (PMHAHCOBO AOCTHMNEH 33 YYNIULLETO;

C Camtasia Studio moxe Aa ce 3anue BCUYKO, KOETO Ce MpaBK Ha ekpaHa Ha
KOMMIOTbPa W MO TO3W HAYMH Aa ce cnogenu ¢ gpyru notpebutenu. Mporpamata
npefocTaBs Bb3MOXHOCT fja ce Cb3fazaT NpodecoHanHu Npe3eHTaLum, Knmunose
3a 00y4eHune, pbKOBOACTBA 3a paboTa C nporpamu U MHOTO pyru pecypcu, 6e3 aa
ca HyxHu npodecnoHanHu ymenns. Camtasia Recorder npegnara MHOMO pasnuyHm
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OnuuMM 33 NepcoHanuavpaHe Ha HaCTPOMKITE 3a 3aniC: M3NON3BaHe Ha Lienus ekpaH
unu peduHupaHa ot notpebutens obnact, gobassHe Ha edekTU C Kypcopa,
3an1cBaHe Ha ayamo, U B3eMaHe U3X0aHOTO M3obpaxeHue oT yeb kamepa.

BropuAT etanm, KOATO BKMOYBA pedakTMpaHe, 3amno4ea, KOrato 3anuchbT e
npukntoumn. Camtasia Studio npegnara pasHoobpasHa rama OT MHCTPYMEHTU 3a
nepcoHanuaMpaHe Ha BMOEOTO. KakTO KOHTEHepbT Ha pecypeute, Taka W
oubnuotekata B Camtasia Studio yneHsiBaT 3agayata 3a n3bop Ha MynTUMELUIAHN
barinose, KOUTO Aa Ce WU3NON3BAT BbB BMAEO NPUIOXeHWe. Ayamo pefakTopbT € C
HSIKONTKO MHCTPYMEHTA 3a perynmpaHe Ha HUBOTO Ha 3BYKA, HaMansiBaHe Ha Lwyma 1
ONTMMU3NpaHe Ha rnaca.

Mopabpxar ce copmati ¢ Bucoka gedmHuums (MPEG-4 AVC, H.264+AAC),
TexHonorusita Flash, a Taka cbwo CD n DVD HocuTenu, NpeHocuMm yCTpocTBa Ha
Apple. [pyrv paswwupeHnss BKMOYBAT pedakTMpaHe 3a MoNyvaBaHe Ha
BMCOKOKQ4eCTBEHO BMAEO — MbJIEH KOHTPON Ha KOHBEPCUUTE U HamansiBaHe Ha
MWHWManHaTa NPOLbIMKMTENHOCT HA M3X0A OT kaabpa Ao 1/10 cekyHaa.

Tasn TexHONomMsi e YCMelHO MpuioxeHa B NPOEKTHOTO 06ydyeHue no
npenBapuTenHa KynTypHa WM €3WKOBa  NOAFOTOBKA Ha  GeHeduumeHTw,
OCbLLECTBSBALM MPOM3BOACTBEHA MpaKkTUka Mo nporpama ,Epasbm+. YueHuyute
13paboTnxa CaMoCTOATENHO 0Bpa3oBaTENHUTE PECYPCH - BULEO YPOLM N0 HEMCKM 1
AHIMNACKM e3uKk 3a KynTypata, OwTa, HaBuuuTe M obwyante Ha epmaHus u
Benukobputanus. MNog METOAMYECKOTO PBKOBOACTBO Ha CMELManicTyt Mo AUruTanHu
TEXHONOTUM, HEMCKU W aHTTIMIACKM €31K Te Ce 3ano3Haxa ¢ 06pa3oBaTenHus pecypc
Camtasia Studio 9.0, cenektupaxa obpasoBaTenHu MaTtepuanu no HEMCKA U
AHITINACKN €3WK - NMEKCUKA, KapTWHM, 3BYK, KMWMOBE, YNpaxHeHWs U u3paboTnxa
BMOEO ypouuTe, MPEACTaBsAlM KynTypata, 6uta M e3nkoBuTE OCOOEHOCTU Ha
l'epmannsa n ObeanHEHOTO KpancTeo.

CamocrosiTenHaTa pa60Ta Ha y4eHuuyute C nomowta Ha BMAEO Ypouu,
npeseHTauuu, I'IpOCbeCVIOHaJ'IHVI CTatumn 1 opyru pecypcu MM nomMorHa ga Haarpagar
TEXHONOTMYHUTE N e3NKOBUTE CU KOMMETEHLNN, Heobxoanumu npu npoeexnaHe Ha
TpuceaMMUYHaTa NPOU3BOACTBEHaA NPaKTUKa B Te3N CTPaHU.

Cb3paBaHe Ha Buaeo ypok ¢ Camtasia Studio 9.0
Pecypcute - KapTWHW, aHUMauuW, 3BYKOBM (hbailnoBe, KIMMoBe. rpadmky,
YepTexm W ap - 3a UrOTBAHE HA BUOEO ypoKa Ce NOArOTBSAT NPEeABapUTENHO

Cb3aaBaHe Ha NPOEKT:
1. File > New Project

M3nonaeaxe Ha Time Line:
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Gueypa 1 Gueypa 2 Gueypa 3

Time Line (®urypa 1) e none, 4pes kOETO Ce HACTPOMBA NOCHEA0BATENHOCTTA Ha
€NEeMEHTUTE W TAXHOTO BpEMETPAEHe.

[o6aBsiHe Ha TekcT (Purypa 2):

1. Ot meH0T0 Annotations ce n3bupa dpenma.

2.  BwbBexpa ce v pepgakTupa TekcrT.

3. Ypes IBM > Show Properties > moxem ga ce npomeHn pasmepa, Wwpnudra
v ap.

Ho6aBsHe Ha cHUMKa/BuAaeo/ayano tann:

1. B meHtoTo Media ce n3bupa + 0T 4OMNHUS NSIB bIbI.

2. Wabwupa ce Import Media > /36op Ha cHumKaTa/Buaeo/ayauo daiina.

3. Cnep ToBa Ce ,Bnaun” CHUMKaTa/BMAEOTO BbPXY NNATHOTO.

[o6aBsiHe Ha edekT 3a noka3saHe U M3nu3aHe Ha enemeHT (Purypa 3):

1. Ot meHtoTo Behaviors ce u3bupa suga edexr.

2. Cnep ToBa e(heKTBLT CE ,BraumM” BbpXy efleMeHTa.

3. OTHOBO Ype3 MeHIOTO Properties MoxXe Aa ce HacTpou edoekTa.

4. CboTBETHO In e HacTpomka 3a nokassaHe.

5. During e HacTpoiika crep nokassaHeTo (06ukHOBEHO e Jobpe Tasu onuus
[a e U3KIYeHa)

6.  Out e HacTpolika 3a CKkpuBaHe Ha eneMeHTa.

[ob6aBsiHe Ha “Transition” ecekr:

To3u ecbekT 0OMKHOBEHO CE U3MOSI3Ba 3a NPEMUHaBaHe OT eAWH BUAEO KIWM KbM
Apyr.

%P dovnioad

Queypa 4
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1. Ot meHioTo Transitions ce n3bupa suaa edekt

2. EdexrsT ce ,Bnaun’ mexay asa enemeHTa B Time Line.

Upes Tasn TexHomorns 6e cCb3gadeH YpoK MO npeaBapuTENHa e3nkosa
MOATOTOBKA Ha HEMCKM €3UK W aHrMUICKN e3uk 3a GeHeduumeHT no nporpama
Epasbm+ B nomowy Ha npoektHuTe chopmu Ha obyyenne B MITEE-rp.Mnosaue. C
MOMOLLTA Ha BMAEO YpOKa Y4YEHULUWUTE MOnyymxa BBIMOXHOCT fAa oboratsr
e3/KoBaTa CM MOAroToBKAa B YAOOHO 3a TsIX BpemMe M Aa MonseaT pecypca
HeorpaHuyeH 6poi MbTY 40 AOCTUraHe Ha HeobXxoaNMOTO 06pPa30BaTENHO HMBO.

UEHTHP Q}
hﬁwm =S - Epasbm+ °

Deutschland - Geschichte,
Kultur und
Sehens rkeiten

/Meropus, xysypa Aot ia Fepaasnion/ ac

TIPOIPAMA EPAT M+ "
OBPA3OBATEAHA MOBHAHOCT (KA1) n

Paa s
Maromsius: Au Byrom (XM xaac)

Queypa b

Camtasia Studio 9.0 e codhTyep, NpUNOXMM He camo 3a NPOeKTHUTE OPMU Ha
00y4eHve no Epaswbm + B IMIEE, HO 1 B KNacu4eckn ypouHu opmu, KaTo Hanpumep
B YacoBeTe no Obarapcku e3nk u nntepatypa.

CbBMECTHO C negarormyeckus cneumuanuet no Gbnrapckv esuk u nutepatypa-
KopHenus Bacunesa u Ha 6as3ata Ha cb3papgeHute Ha Camtasia 9.0 ypouu 3a
KynTypHa M e3ukoBa nogrotoeka no Epasbm +, yuyenuuute ot 10 knac Hukonain
Metpos u lNeTbp Cnasyes paspaboTixa ABa BUAEO ypoka - 0606LLeHe Ha KynTypHO-
“cTopuyeckuTe enoxu B 3anagHoeBponeickaTa nutepatypa. Bugeo ypouute 6sxa
cnofeneHu B caitta www.pgee.itstart.biz, uspaboten Ha WordPress.

Queypa 6 Queypa 7
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WordPress e cBoboaeH codpTyep ¢ 0TBOPEH KO 3a Ch3faBaHe Ha 6norose u/unu
CanToBe, M3NON3BaLL CUCTEMA 3a YNpaBneHue Ha CbabpxanueTo (CMS) n 6asupaH
Ha PHP 1 MySQL. CucTemara He ce u3y4asa no yuebHa nporpama, HO NpegocTass
W3KMIYMTENHO JoBpa Bb3MOXKHOCT Ha yYeHUUMTE da Npunoxart Beve npugobutnre
TEOPETUYHN 3HAHMSA W MPaKTUYECKN yMeHust 3a paboTa ¢ AuruTanHu pecypeu -
Cb3daBaHe Ha cpeda, B KoATO u3paboTeHuTe Beye Buoeo ypouu ga 6Gbaat
CroaeneHu.

CuctemaTa mMOXe fa Ce Mon3sa NoO [Ba HauWHa: WK OUPEKTHO B WHTepHeT,
Hanpumep B canta WordPress.com, unu ype3 Wordrpress naket, MHCTanMpaH Ha
cobetBeHus komnioTbp. CoTyepbT Npeanara U3KMNIOYMTENHO NECEH U UHTYUTUBEH
aMWHUCTPaTWBEH NaHen, KoWTo e yaobeH 3a 0bukHoBeHuUTe notpebutenu. Mo Toaun
Ha4WH, NESArorMyYeckUTe CneLnanucTu, KOUTo He ca B cdepaTta Ha AuruTtanHuTe
TEXHONOrMM, MOraT [a Ce Bb3MOJ3BaT OT Bb3MOXHOCTUTE, KOUTO T€ NPEeLOCTaBAT.
OTBOpPEHWAT KOA [JaBa Bb3MOXHOCT 3a ronsma ceoboga Ha U3nonasalyuTe ro.

CovrnacHo World Wide Web Technology Surveys kbm mapt 2016 r., WordPress e
Hal-nonynspHaTa cuctemMa 3a aBTOHOMHW Grorose. Bucokata monynspHOCT ce
Obixu Ha ToBa, Yye WordPress npeanara:

1. JlecHo nHcTanupaHe u KoHUrypupaHe;

2. Topppbxka Ha RSS, Atom, trackback, pingback;

3. VHTerpupanu paswupenus (plugins) ¢ yHuKkanHO npocTa cucTema 3a
B3aMMOAENCTBNE C KOLa; MOAAPHXKA Ha Taka HapeyeHuTe ,TeMn”, No3sonsealla
necHa NPOMSIHA KaKTO Ha BBHLUHMS BUA, Taka W HAa HaYMHa Ha NPeaCTaBsHE Ha AaHHW;

4. ,Temute" ca peanusupanu kato Habop oT ainnose-WwabnoHu, KOETO BRMsE
MOMOXMTENHO Ha CKOPOCTTA U MBKABOCTTA;

5. OrpomHuM BUBNMOTEKM OT ,TEMMU" W ,MITBIUHN";

6. 3agapeHuaT apxuUTEKTYpeH NOTeHLMan No3BorsBa IECHOTO peanuaunpaHe Ha
KOMMMEKCHM PELLEHUS.

Tesun cneuudovkn Ha n3bpaHust codhTyep fagoxa Bb3MOXHOCT Aa ce obocobu
BMPTYanHO NpOCTpaHCTBO - ,0by4yeHne Bes rpaHuum’, B koeTo yyeHuyute ot IMMEE-
rp. [noeguB pAa wmat cBoGOdeH [OCTbM, HeOrpaHWdeH OT BPEMETO W
NPOCTPaHCTBOTO 1 Aa NOM3BAT eNTEKTPOHHM MaTepUani 1 3a Knacuyecko oby4eHue,
a nefjarorMyeckuTe CneyunanucTi aa npefocTaBsaT TakuBa, C KOETO e Ce YNeCHM
CbBMECTHaTa UM paboTa W e ce NoBuLAT 0bpa3oBaTENHUTE pesynTaTy.

3aknioyeHue:

B TO3n cmucbn hopMMpaHeTo Ha 3HaHWS WM YMEHWst Ype3 M3non3BaHe Ha
AMrUTanHu TEXHOMOrMM B MPOEKTHU W KNacWyecks YPOUHW eduHWLM ce Ookassa
CbllUecTBEHa MpeanocTaBka 3a MPeBpbLAHETO Ha obyyaemute OT NacMBHM
yyacTHAUM B 00pasoBaTenHus Mnpouec B aKkTUBHAa CTpaHa npu TsxHaTa
CaMOMOAroTOBKa, & YYUTENST CTaBa MeaMaTop Mexay Tsx 1 3HaHueTo. Mo Bpeme Ha
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[BYCTPAHHOTO MpunaraHe Ha Tasu 0bpasoBaTefiHa TEXHOMOrUs YCTAaHOBUXME €AMH
YCMeLleH noaxon 3a NoBullaBaHe Ha eqeKTUBHOCTTA Ha MPOEKTHOTO 0byyeHue B
obnactrta Ha OO no nporpama Epasbm+ 1 0by4eHMeTO no GbArapcku esuk u
nutepatypa B MIEE-rp. Mnoeame. Ypes nopeguuata Buaeo ypoun U enekTpoHHM
pecypcu obyyaemuTe:

Mpupobrxa HOBM 3HAHUS 1 YMeHWS B obrnacTTa Ha e-00y4eHMeTo.
lMoBuLLMXa HUBOTO Ha AUrMTanHaTa cu KOMNETEHTHOCT.

— [pupobuxa ymeHus 3a cbagasaHe 1 NOAAbPXKAHE HA CaNTOBE.

— Passuxa ymenusiTa cu 3a pabota B ekunm, KaTo CaMOCTOSITENTHO
pasnpegenixa nocTaBeHUTE 3ajayn 3a Cb3haBaHe Ha nomarano OT eNneKTPOHHU
pecypcum no e3ukoBa U KynTypHa NoAroToBka, kakto u no BEJT.

— [oBuwwxa eankoBata cu Kyntypa no 6bnrapcku, HEMCKA W aHIMIACKY e3uK,
KaKTO W nuTepaTtypHaTa C KOMNEeTEHTHOCT.

— PasBuxa ymeHus 3a pabota n 06paboTka Ha rpacnyHmn U306pakeHus, 3BYK U
TEKCT.

— Yceomwxa 3HaHMS M npaBuna 3a ETUKETa B Mpexata’ W HauMHM 3a
nybnuKyBaHe 1 M3non3eaHe Ha MHopMaLs.

— Pa3sBuxa OTHOLUEHUSATa YUMTEN-YUYEHWK 1 M1 NOCTaBKUXa HA HOBO HUBO, KOETO
Ce 0CHOBaBa Ha NapTHLOPCTBO U B3aUMOMOMOLL.

— Cb3papoxa npeanocTaBki 3a pa3BMBAHE Ha AWCTaHLUMOHHW (DOPMM Ha
0byueHve B IMMEE ype3 n3nonssaHe Ha AuruTanHu pecypey.

B 3aBucumocT OT cneuudpmkata Ha npegmeTHaTta 0bmact UmKM NPOEKTHOTO
0by4eHue, KOETO 13NON3Ba Tean paspaboTeHn eneKkTPOHHW pecypeu, MoxXe fa ce
KOMOMHWpA pasBUTUETO Ha pa3NMYHU KaTeropum KOMMETEHUMM C OrMed Ha
pasHoobpasHUs TUM MpaKTU4eCKn Npunoxumu ymeHns. CbyeTaBaHETO Ha Taka
060cobeHITe NPEHOCMMU KOMNETEHTHOCTW B NPOEKTHOTO U TPAAMLIMOHHO 00y4eHue,
C Orneq Ha NIMYHOCTHUTE Lienu Ha obyvaemust U HyxauTe Ha rnobanHoTo obLecTo
1 00w TpyooB nasap, NpeBpbLUaT TPAAULNOHHOTO 06YyYeHMe B ,TpaHCBEpCanHo®,
a obuvaitHuTte YacoBe — B ,TpaHCBEpCanHU y4ebHW 4acoBe®, OPUEHTUPaHU KbM
(hopMupaHe Ha MPaKTUYECKU MPUIOKAMM 3HAHUS U YMEHWS Ype3 U3nonasaHe Ha
OUrUTanHu TeXHOMoruu.

Nutepartypa:
https://www.techsmith.com/camtasia.html

https://nenovpl.wordpress.com/2015/11/page/2/

https://bg.wordpress.org/

MOH, HayuHo-meToamnyecko cnucanue Mocokun®, 2010r., 6p.5-6

Crpaterusi 3a ebeKTMBHO NpunaraHe Ha MHPOPMALMOHHN U KOMYHUKALMOHHM
TEXHOMorM B 06pa3oBaH1eTo M HaykaTa Ha Penybnuka Bnrapus (2014-2020r.),
Cocms, 2014 r.

arwn =
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ESTABLISHMENT OF KNOWLEDGES AND SKILLS THROUGH DIGITAL
TECHNOLOGIES IN PROJECT AND TRADITIONAL EDUCATION FORMS

Abstract: The article is an innovative approach in school's project forms and in traditional
class forms like Bulgarian language and literature. The specifics of the new "information”
generation made it necessary to update the methodology in learning and teaching process.
Developed training model is based on the application of "Camtasia 9.0, work with
POWERPOINT and WordPress.

Keywords: project and traditional education forms, Camtasia Studio 9.0, WordPress
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NPOEKTHO BA3SUPAHO OBYYEHUE
MO YYEBHA NPAKTUKA MO CXEMOTEXHUKA

EneHa JuH4ulicka

MrEE, IMnosdus
elidinchiiska@gmail.com

Pestome: [JHec ece nogeve ce yeHsim xopama, Koumo ycnsieam 6bp3o u echekmusHo Oa ce
cnpassim ¢ HecmaHdapmHu npobnemu u 3adayu, uauckeawu 0bpabomeaHe u OCMUCIISIHE Ha
UHGbOpMauUs; YMeHUs 3a pewasaHe Ha npobremu; uHmyuyus; ybedumenHocm u
kpeamusHocm. Pabomama no npoekm e e0HO om Hall-npugnekamenHume U Cnoay4nusu
peWweHus 3a npunazaHe Ha UHmepakmugHume mMemodu Ha obydyeHue. T e 0cobeHo
nodxodawa 3a ydeHUyUme om eumMHasuanHusi eman, mul kamo npednonaza no-eonama
3a0b1604eHOCM Ha 3HaHUsiIma, 6b3MOXHOCM 3a aHanu3 8 0adeHa cumyayus, U3nosn3eaHe Ha
ekuneH moden Ha paboma. B cmamusima ce pa3anexda npoekmHo 6a3upaHo oby4yeHue no
yyebHa npakmuka cxemMomexHuka 8 11. knac.

Knrovoeu dymu: npoekmHo 6asupaHo 0byyeHue, nedazoauyecka MexXHOM0aus, NPaKMuU4ecKo
0byyeHue.

BbBeneHue

B mbrroroaulwiHaTa My negaroryecka npakTuka BIUHAM Ha NpeaeH niaH e CTosn
npobriembT 3a NOArOTOBKATA HA y4eHWLMTe 3a paboTa B peanHu ycnosusi. CBETHT,
B KOWTO XMBEEM, € CMOXeH M AuHamuyeH. OBy4YeHneTo Ha y4eHuuuTe Tpsibea fa
Obfe OPWEHTMPAHO KbM MOBMLIABAHE HA MpaKTMYeckaTa HACOYEHOCT C Len
pa3BMBaHe Ha NPOECMOHANHUTE KOMMETEHTHOCTW Ha 0byuyaBaHWTE, KaTo
Hanpumep, yMeHus 3a paboTa B ekun, 3a pellaBaHe Ha npobnemm, Cb3faBaHe Ha
YCrOBYSI 3a TPAHCHEP Ha HaY4EHOTO B PeartHu YCNOoBMS, akTyanuavpaHe Ha cTapute
3HaHWS MPeAM KOHCTPYMPAHETO Ha HOBUTE, pellaBaHe Ha pasfvyHM TUMOBe
aBTEHTUYHW 3aJauW, CBbp3aHM C MpakTMkaTa, OCUrypsiBaHe Ha YCroBus 3a
npugobuBaHe Ha OMWUT uYpe3 pellaBaHe Ha Npobremu, ydacte B AMCKYCUU,
HacbpuyaBaHe Ha  TBOPYECKOTO M KPUTUYHOTO MMUCIIEHe, MOBWLWABaHe Ha
CaMOCTOSITENHOCTTa Ha yyawuTe ce. HyxHo € Ja ce CTUMyNMpa M3rpaxaaHeTo Ha
3HauMMKM 33 OOLECTBOTO 3HAEeWW U MOXEWM FIMYHOCTM, C  HOBATOPCKO,
HECTaHAaPTHO, KPUTUYHO MUCHIEHE, KOUTO Ce 06pa3oBaT NPe3 LENMsi CU XKUBOT.

Hacrosiwwata paspaboTka npeacTaBs efuH TEXHOMOTMYEH ONWUT 3a W3MoM3BaHe
Ha Bb3MOXHOCTUTE Ha MPOEKTHUSI METOA 33 MOCTUraHe Ha BaXHW CbBPEMEHHM
06pa3oBaTeNHm Lienu — akTUBHO NpKUAoGHBaHE Ha 3HaHWsl, 00BbP3BaHe Ha y4eBHOTO
CbbpXaHue ¢ NpakTUKaTa, y4YeHe Ypes CbTpyaHu4ecTBo. MpoekTHo- 6asnpaHoTo
obyyenne (MBO) e meToq Ha NpenogaBaHe M y4yeHe, Mpu KOMTO 0bydaemute
npuaoGMBaT HOBW 3HAHWS M YMEHWs B MpoLeca Ha MpOoekTMpaHe, NnaHupaHe u
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npoussexaaHe Ha onpegeneH obpasoBaTeneH npogykT (2).TexHomnorusTa Ha
MpoekTHO-Ba3npaHoTo 0ByyeHWe € rbBkaBa W MOBWNHA, KaKTO NO OTHOLIEHWE Ha
OpraHu3aumsTa, BpEMETPAEHETO, Taka U MO OTHOLLEHME Ha CbAbPXAHUETO CH.

N3noxeHue

MpeameTsbT YuebHa npaktuka no CxemoTexHuka e briaronpusiTeH 3a npoekTHa
paboTa, cbobpa3seHa C Bb3pacTOBUTE W MHAMBMAYaANHM OCODEHOCTM Ha y4YeHMLMTE.
OB6y4yeHreTO uYpes MpOeKT criomara 3a MOCTWraHe Ha HOB TWM MeaarorMyecko
B3aMMOLENCTBME, LEHTPUPAHO KbM YYeHWKa, Cb3AaBallo YCrOBUS 33 NO-MbIHO
pasrpbliaHe Ha NMYHOCTHUS My NoTeHumMan. Ha yyeHnka ce oTpexaa akTMBHa pons
B Cb3[aBaHETO Ha onpegeneH npoaykT. Llenta HM e ga npepnctaBum MPOEKTHO-
Ba3snpaHoTO 0By4YeHIe KaTo Bb3MOXHOCT 3a OpraHn3vpaHe Ha [LenHoCTH Mo yyebHa
npakTuka. B To3u mpouec npenogaBaTensT W3MbiHABa (PYHKUAN HA CHBETHUK U
MapTHLOP, HAcOYBALL YYEHETO B CbAbPXATENMHO W (DYHKUMOHAMHO OTHOLIEHME B
TbPCEHETO Ha OTrOBOP Ha BbMpocUTe “3alo?”, “kakBo?” 1 “kak?” u npaBu aHanu3 Ha
MPUHOCA Ha BCEKM YYEHWK KbM MOCTUraHe Ha obLuyata Len, B 3aBUCUMOCT OT HEFOBUTE
3HaHUS 1 CNOCOBHOCTW. YUeHULMTE BMM3aT B PONsiTa Ha JIMYHOCTH, KOUTO akTUBHO
peluasart npobnemu. Te ca OTFOBOPHM 3a CBOETO y4acTue, MOTUBMPAHHU U C YyBCTBO
33 YOOBMETBOPEHOCT OT 3aBbPLUBAHETO HA HEWO NONe3Ho, CTaBaT aKTWUBHM
yYacTHULM 1 Cb3AaTeNu. YUMTENAT KaTo TPEHOP/PBKOBOANTEN YNpaBsBa rpynata,
NOAAbPXKA ABWXEHMETO Ha npoueca Hampes, CbBeTBa U OLEHsBA, cnocobcTea 3a
nopoOpsiBaHe Ha OTHOLLEHWSTA MEXAY YNEHOBETE Ha ekuna.

Pabotata B Ta3u nocoka He € Hoea 3a yyenuuuTte B MIEE, rp. Mnosams. Mpe3
2015/2016 r. oby4aemuTe 0T 10. KNac ycBomxa yMeHMs 3a N3N0N3BaHe PecypeuTe Ha
WMKT ©u WHTepHeT npocTpaHCTBOTO — ,00mauHn  TexHonorun* — DROPBOX,
npesexTauum ¢ POWERPOINT, mbpsy cTbrku npu pabota ¢ nporpamu kato OrCAD,
AutoCAD, Multisim, Proteus. Te um gaBat Bb3MOXHOCT :

— [la noBuwWaT M pa3BMAT MOTUBALMSTA CU 3a y4eHe NOCPEACTBOM eCTECTBEHMS
WHTEPEC KbM KOMMIOTbPHWTE TEXHOMOTUN.

— [la nsnonaeat orpomHa 6a3a OT MH(OPMALMOHHN pecypey.

— [la cb3pgapat bGnaronpusTHa Cpefa 3a YCBOSIBAHE M pa3BUBAHE Ha YMEHMUS 33
W3BMMYaHe, pedyuupaHe W cucTeMaTtuaupaHe Ha MHopMauUus MO KOHKPETEH
TEXHWUYECKW Npobrem.

— [lamumat Bb3MOXHOCT 3a M360p N0 OTHOLLEHWE Ha NapaMeTPUTE Ha 00Yy4NTENHUS
MpoLieC KaTo BPEME, MSCTO, CKOPOCT Ha 0BYYEHIe M U3TOYHWLM Ha MHAOPMAaLKS.

— [a pa3BuBaT ymMeHus 3a paboTa B ekun.

— [a nepcoHanuaupar npoueca Ha YCBOsIBAaHE Ha 3HaHUSt U YMeHus no yyebHa
npaktka no CXemoTexHuka B 3aBUCMMOCT OT JIMYHWUTE CU OBY4MTENHM
cneLmnmukn.

— [la noemat ninyHa OTrOBOPHOCT 3a CBOETO 06YyYeHNE.
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— [la ce npeBbpHAT OT NACKBHN B aKTUBHW YYaCTHULM B 0BYUMTENHUS NpoLEC No
yyebHa npakTuka.
— [Ha ,oTknwouaT" n pasBuaT TBOPYECKMS CM MOTEHUMAn M [da ro Hacodyar B
MPaKTUYECKM NPUNOXMMA NOCOKa.
— Ertanu Ha npoekTHO-6a3upaHoTo 0ByyeHue
— Hsikou oT OCHOBHWTE YCrOBWS, KOUTO Ca HEOBXOAMMM 3a YCNELHOTO NPOEKTHO-
Ga3npaHo 0byueHwe, ca onpeaenenu ot [. Mutosa [4]:
e fneduHMpaHa KOHUenTyanHa uoes 3a paspaboTBaHe Ha MPOEKT C
rapaHTMpaH KpaeH pesynrar;
e CuUCTeMa OT ycnelHW ctpaTeruu, kouto buxa goeenu obyyaBaHuTe Ao
XenaHuTe pesynTaty;
e TEOpeTW4Ha W MpaKTU4ecka MOATOTOBKAa Ha oOyuaBallMs 3a MPOEKTHA
JIeNHOCT;
e CaMOOpraHu3auUms Ha y4acTHULMTE B MpOekTa.
MpeanaraHata TEXHONMOMMS Ce OCBLLECTBSBA B CreaHaTa NocrneaoBaTeNiHOCT OT
B3aMMOCBbP3aHu AENHOCTH, CNELMEUYHM 32 YUUTENS W YYeHNULUTE:

JenHoCTH Ha yunTens JeNHOCTY Ha yYeHuKa
Cb3paBaHe Ha ekvn.
PasnpegensiHe Ha ponuTe u
3agauure.

EtanHo u3mbiHeHWe Ha
3arnoxeHuTe fenHoCTH.
Pabota B ekun.

LianocTHO  u3mbriHeHue U
npegaBaHe Ha npogykta ot
NPOEKTHUTE JENHOCTU.
lMogroToBka W npefcTassHe
Ha npoekra. OueHka Ha
Y4acTMEeTO Ha YneHoBeTe Ha
ekuna. CamooLeHkKa.

MpoyyBaHe 1 NnaHupaHxe.
AHanus Ha cuTyaumsTa.

OpraHusauus Ha BpemeTo
no AeNHOCTH.

lnaHupaHe Ha feiHocTuTe
1 OTYMTaHe Ha Hanpenbka.

AHanus n nssogu.

KomneTeHTHoCTTa fa ce pelwaBat ﬂp06ﬂeMVI € CBbp3aHa He TONkoBa C
M3MNON3BaHETO Ha KOHKPETHO MO3HaHWe, a Mno-CKopo C MO6I/IJ'II/I3I/IpaHeTO Ha
No3HaBaTenHUTE W NPaKTU4EeCKNUTe YMEHUA Ha YyYeHUKa; Ha TBOPYECKUTE MY
CnocobHocTK, MOTUBaUuMA, LEHHOCTM U Harnacwu. OL\eHﬂBa Ce [IOKOJTKO y4eHuuuTe ca
ycsBounu onpefeneHo 3HaHue, ymeHue u ce d)OKyCVIpa BbpXy NO3HaBaTeNHUTE
YMEHUA Ha y4eHNUNTe, KONTO Ca Heobxoaumu 3a CnpaBAHETO C HENO3HAaTK CUTYaUuK,
KakBUTO MoraT [a Bb3HUKHAT B peanHna XuBoT. ToBa e Taka, 3alloTO MoaepHuTe
TEXHONOrnm NoCTeneHHo ce npeBpbLUAT B HaCT OT NMOYTN BCAKO paGOTHO MACTO npw
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M3MbITHEHNETO Ha PYTUHHUTE 3adayn unu JenHocTH, CBbp3aHu CbC CreaBaHeTo Ha
onpeaeneH anropuTbM.

lMpoBexpaHeTo Ha MedarorMyeckoTo  W3cnedBaHe ce peanusvpa B
lMpochecnoHanHa rMMHa3ns No enekTpoTEXHUKA M eNeKTPOHWKa - rpag lnosaus.
YyacTHMUMTE B M3CneABaHeTo ca yyeHuun o1 Xl knac, cneuuanHocT
MwkponpoLecopHa TexHWKa, KOUTO M3y4aBaT B 3afbIKUTENHATa NMpoechoHarnHa
noaroToBka npegmeTa: YyebHa npaktuka no CxemoTtexHuka. [pynata, kosTo
yyacTBa B eKCrepumeHTa, ce cbeTou OT 16 yyeHuum ot XI. knac. M36opbT Ha
Lenesara rpyna GeLue onpegeneH no cnegHUTE napamMeTpu: NO3HATOCT Ha rpynara;
pobpa npakTnyecka NoaroToBKa; BUCOKAa MOTUBALMS 3a yyeHe. YuebHata nporpama
no npegMeta Agomycka B rfpoueca Ha oOyyeHue no yvebHa npakTMka Mo
CxemoTexHuka paboTta no npoekTu. Ha NoTapueH MpUHLMN (YYeHUUNUTE WU3TErnsAT
€rEKTPOHHM €NIEMEHTU — PE3WUCTOPW, KOHAEH3ATOpPW, WHTErpanHu  CXem,
TPaH3WUCTOpK, ANOAM) rpynaTa ce pasaens Ha YETVPU EKVMKM C MO YETUPK  YUEHWLW.
Bceks ekun cu m3bmpa OTFOBOPHMK. YUMTENAT MOATOTBA W BpbYBa rPYMoOBO
NpaKTU4ECKO 3aaHue Ha BCAKa rpyna, KakTo W nnaH — rpadimk Ha AeMHOCTUTE C TOYHO
bUKCMpaHu 3afa4m 1 CPOKOBe 3a MpuKItouBaHe. MocTaBs ce CPOK 3a U3MbMHEHNE
Ha 3afaHneTo — 4 y4yebHu vaca.

3a rpynuTe ca MOATOTBEHW M TEXHOMOTMYHM KApTW — YKa3aHWsi KbM BCUYKM
MOCTaBEHM B NPAKTUYECKOTO 3afaHue 3agayn, KOMTO Ca CBbP3aHu C pasHoobpasHu
€XKEe[JHEBHU CUTYaLMK, HO U3UCKBAT OT YYEHULMTE Aa OTKPMBAT U U3MON3BaT HOBA 3a
TAX MHOPMALMS UMM Aa NpunaraT Be4e YCBOEHO YMEHUE MO HOB HAYMH B HEMO3HAT
KOHTEKCT. 3apaHneTo CbOTBETCTBA HA Bb3MOXHOCTUTE Ha y4yeHuumTe oT 11 knac,
cneynanHoct MukponpoLecopHa TEXHWKA W OTroBapst Ha TexHUTE NoTpebHOCTY.
UeTupute rpynn, W3MbAHABAT 3aA4aHMETO NO MPOeKTa, KaTo yYeHuuuTe OT
CbOTBETHATa rpyna pasnpesensT ponuTe no MeXAy Cy KakTo crieaBa:

1. ,[1poekTaHT" - nonyyasa 3afayn 3a camocTosTenHa paboTa no mbpearta vact
Ha npoekTa: paspaboTka Ha woeeH MPOEKT — 4pe3 creuuanuaupaH codtyep
Cb34aBaHE M CUMYNaLUMs Ha eNEKTPOHHO LMEPOBO YCTPOWCTBO U MPOYYBaHe Ha
obuwarta WHBECTULMS 3a U3MbIHEHWE Ha npoekTa. B 3agageHus cpok ,poekTaHT
TpsibBa Aa Bb3NoXw pabota Ha “[locTaBymka“ Mo 4OCTABAHE HA MHCTPYMEHTM, YPeau
1 MaTepuani, HeobXoaMMM 3a U3MbITHEHWE Ha NPOEKTHUTE 3aAaum Mo u3paboTeaHe
Ha ENEKTPOHHO LhpOBO YCTPOICTBO. M3MbIIHEHNETO Ha 3aAaHUETO € NOA MPSKOTO
HabntoaeHne Ha yunTens — pbKoBOAMUTEN Ha MPoekTa.

2. JlocTaBumk'- nonyyaBa 3apaun 3a camocTosiTeniHa paboTa no BTopaTa Yact
Ha MPOeKTa: MpourpaBaHe Ha Bb3MOXHU CLEHapUu 3a NpPOBepKa 3a M3MPaBHOCT W
KOMMNNEKTYBaHE W LiANOCTHA JOCTaBKa Ha efl. MHCTPYMEHTK, eNl. ypeam 1 Matepuani
no npoekt. B 3apapgeHus cpok JlocTaBumMka“ npeactaBs  MKOHOMUYECKM
Lenecbobpa3eH BapuaHT Ha JoCTaBKaTa 3a CbrniacyBaHe C ,[lpoekTaHTa’, n cneq
CbIMacyBaHEeTO ,J0CTaBSA" KOMNMEKTYBAHUTE MHCTPYMEHTW, Ypeau 1 Matepuani Ha
,MOHTaXHuKa".
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3. ,MoHTaxHUK" - nonyyaBsa 3apaum 3a camocTosTenHa paboTa no Tpetara yact
Ha MpOEeKTa: enekTPUYECKM MOHTaX Ha LMGPOBO ENEKTPOHHO ycTponcTo. Cnen
nonyyaBaHe Ha MHCTPYMEHTH, ypeau u matepuanu ot JloctaBuuka“, M3BbpLUBA
[ENHOCTU N0 MOHTaX, U B 3afafeHns CPOK MpeacTaBs 3aBbpLUEHNTE MOHTaXHM
cxemn npep ,M3xogsiy KoHTpon* 3a cbrnacyeaHe 1 npueMaHe.

4. M3xopswy koHTpon* nonyyasa 3agayv 3a camoctosTenHa paboTa no YeTBbpTa
4acT Ha NpoeKTa: HaCTpoWKa M n3credsaHe Ha LUGPOBO ENEKTPOHHO YCTPONCTBO.
Cnepn nonyyaBaHe Ha MOHTaXHaTa CXema Ha YCTPOWCTBOTO OT ,MOHTaxHWMKa",
U3BbPLLBA AEMHOCTM MO HACTpOlka, u3creaBaHe M MOMbMBaHE Ha MPOTOKOM, U B
3afafeHns CpoK nNpeAcTaBs OOKyMEHTauusTa U YCTPOWUCTBOTO Ha yuuTens 3a
nperneq u OLeHKa.

Bcska rpyna oT yyeHuumTe 13mbysa no eAuH NpeacTaBuTen, KOMTo KoopauHUpa
[ENHOCTUTE Ha Y4acTHUUMTE W MpeseHTMpa pesynTaTTe OT M3MbIHEHUETO Ha
npoekTa.

3agaunTe Ha yunTens ca cbobpaseHu ¢ u3ydeHus yuebeH matepuan u MSCTOTO
Ha NpoBeXgaHe Ha YNpPaXHEHWETO B KOMMIEKCa OT MPaKTUYECKW YMPaXKHEHWUS Mo
yyebHa npaktuka no CxemoTexHuka. YYuTensaT iCHO MOCTaBs KpaiHaTta uen Ha
yYeHNLMTE:

L[ IPOEKTAHT" - NOMbIIBa OLEHBbYHATA KapTa C ONMUCaHKe Ha M3BbpLUEHaTa paboTa
no:

— paspaboTka 1 cumynaums Ha M4eeH NPOEKT Ypes NporpaMHa cpeaa no nsbop

OrCAD, AutoCAD, Multisim, Proteus v ap. u onpeaensiHe Ha MHBECTULMS,

— [JOKYMEHTMpaHe CbIMacyBaHETO Ha KOMMMEKTYBAHETO Ha WHCTPYMEHTMH,

ypeau v matepuanu ¢ JloctaBumk’;

— CbffacyBaHe W npuemaHe/npegaBaHe [OOKYMEHTM Ha YCTPOMCTBOTO C

“MoHTaxHUKa“.

L,[OCTaBYMK" - MOMbMBa OLEHbYHATa KapTa C OnucaHue Ha u3BbpLLeHaTa pabota
no:

— OfnucaHWe Ha WKOHOMWYECKM LenecbobpaseH BapuaHT 3a [oCTaBka Ha

WHCTPYMEHTW, Ypeam 1 maTepuany;

—  [IOKyMEHTUpaHe - M3roTBsiHe Ha Tabnuua cneumdukaLms, CbrnacyBaHeTo Ha

acembnupaHuTe UHCTPYMEHTW, ypeam u Matepuanu ¢ ,[poekTaHTa’;

— npefaBaHe Ha [OKyMEeHTauusTa UM acembnupaHuTe KOMMOHEHTUM Ha

“MoHTaxHuKa".

,MOHTaXHUK® - MOMbnBa OLUEHbYHATa KapTa C OMWUCaHWe Ha W3BbpLUEHaTa
pabota o;

— OMKCaHWe Ha OCHOBHWTE eTanu OT U3BBPLUEH eNl. MOHTaX MO MPUHLMMHA

enekTpuYecka cxema;

— JOKYMEeHTMpaHe cbriacyBaHeto ¢ ,[poekTaHTta’;
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npegaBaHe Ha M3BbplueHaTa paboTa Mo 4YacT en. MOHTax Ha ,Maxopsuy

KOHTpOn®.

,,MSXO,D,FIU.L KOHTpOJ'I“ - NoNbNBa OLEHbYHATA KapTa C OnucaHne Ha 3BbplLIeHaTa

pabota

no:

HacTpoka W n3cnefBaHe Ha LUgpoBOTO YCTPOICTBO;
AOKYMEHTUpaHe — NombyiBaHe Ha NPOTOKON C Pe3ynTaTUTE OT TECTBAHE Ha
YCTPOMCTBOTO;
npefaBaHe Ha OOKYyMEHTauuATa - NPOTOKON OTpassBall pes3yntatute oT
WN3XOAALLMS KOHTPOM M MOHTaXHaTa Cxema Ha LiMchpoBOTO YCTPOACTBO Ha

yquTena 3a nperneg u oueHka.

EaMH OT uM3non3BaHUTE WMHCTPYMEHTM 3a [AWAAKTMYECKO uW3cnefBaHe €
NPaKTU4eCcKo 3adaHue (TpynoBo), 3a W3MBbIHEHWETO HA KOETO ca Heobxoaumm
WHOVMBMOYanHM paboTHW MeCTa, C OCUTYPEHU KOMMIOTBPHM KOHGMrypauum w
WHCTanupaH coTyep, MHCTPYMEHTM 3a n3paboTBaHe Ha OGEMEH MOHTaX Ha
€NEKTPOHHOTO YCTPOIACTBO, anapatypa — TEC, myntumepw. PaspaboTeHa e KAPTA
3a OLieHsIBaHe Ha pe3ynTaTuTe OT U3MbIHEHNETO Ha rPyNoBO NPaKTUYECKO 3adaHue.
Upes TO3M MHCTPYMEHT Ce OTYMTaT pesynTtaTuTe OT rpynoBarta paboTa Ha yueHuuuTe
MpW U3MbIHEHWE HA NPaKTUYECKOTO 3adaHue. KbM kputepunte ca paspaboTeHu
nokasaTenu CbC 3a4afeHmn TOUYKU KbM TSIX.

Bpo#n
KPUTEPUU Bpon OueHKa | TOuYku no

< eKknnu
£ Ne 1 palve 2 13 4 5 6 7 8 TOYKM
] 51 | 107 | 10T |57 [107 | 157 |57

2 aa 5110 10 |5 10 |15 |5 60 6
g 5 aa 515 10 |5 5 15 |5 50 5 218
2l 8 aa 5 |5 5 3 10 |15 |5 48 5

11 na 5110 10 |5 10 |15 |5 60 6
- 3 na 510 10 |5 10 |5 5 50 5
S| 7 na 5 |5 10 |3 5 15 |5 48 5 204
2 10 pa__|5 110 J10 [5 [5 10 |3 48 5

14 aa 5 10 10 |5 10 |15 |3 58 6
- 1 na 5 |5 10 |5 10 |5 5 45 5
% 6 aa 5110 |5 3 5 15 |5 48 5 188
=1 13 na 5110 |5 5 10 |5 5 45 5
| 16 pa_ |55 [10 |5 |5 [15 |5 50 5
L4 na 510 10 |3 5 15 |5 53 5
2|9 aa 5 |5 5 5 10 [10 |5 45 5
) 198
= 12 na 5 110 |5 5 10 [10 |5 50 5

15 na 5110 |5 5 10 [10 |5 50 5

N Ycnex:
Bpoit HabnogaBaHu yueHuum : 16 MHoro 206p 5.19 808

Tabnuya1. Tabnuya 3a nocmueHamu pesynmamu no ekunu u UHOUeUAyasHo
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MonyueH 6poit Toukn

[Juaepama. MocmueHamu pe3ynmamu no ekunu u uHOUBUAYaIHo

npe,ElCTaBeHVITe pe3yntatn Ha p[uarpamata nokaseat, 4e ydeHuuute, ca
NOCTUrHaNM BMCOKO HMBOTO Ha 3HAHWA WU YyMEHWA W Ca nonyynnn MHOro D,O6pVI n
OTNMYHM  pesynTaTtu. [onama 4acT oT TaX ca yBEpPEHN B coOCTBEHUTE CM
Bb3MOXHOCTU U U3NMbJTHABAT 3aa4ynTe OTFOBOPHO U CaMOCTOATEITHO.
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3aknioyeHue

MonyyeHuTe pesynTaTh ca peanHi, 3alloTo eKUnuTe ca U3bpaHu Ha CryyaeH
MPUHUWN W YNEeHOBEeTe Ha eKuna ca C PasNuyHi Bb3MOXHOCTU. [paBMNHOTO
pasnpefeneHue Ha 3afaqnTe B ekuna AonpuHacs 3a 406pO U3MbHEHWe, [A0pU 1 OT
YYEHULUTE C MO-ManKo 3HaHUA U yMmeHus. ToBa r1 MOTUBMpPA Aa W3NON3BaT Lienus
CBOI1 NOTEHLMan No BpeMe Ha paboTa. Beuuky Tesn ocobeHoCTH Ha ekunHaTa paboTa
NPy U3MbITHABAHETO Ha NPOEKTHA 3a[aja, AONPUHACAT 3a MPOMSHA B Harnacata UM
3a aKTMBHa Mo3HaBaTerHa [eMHOCT, TAXHATa MOTUBMPAHOCT 3a akTMBHa paboTa,
KOETO BOAY [0 NOBULLIABAHE HWBOTO HA TEXHUTE TEXHUYECKM MO3HAHWS 1 YMEHMS.

O6yueHmneTo no YuebHa npakTuka no CxemoTexHMKa OT 0COHEHO 3HaUEHe e He
Cam0 M3NON3BaHETO Ha TPaAULMOHHWUTE METOAW W CPEeAcTBa, MpSKO CBbp3aHW C
YCBOSIBAHETO Ha CreunduyHM 3a npodecnsiTa 3HaHUS U YMEHMS, HO U KOMMIOTBPA,
KOMTO MOTMBMPA YYEHULMTE KbM aKTUBHO MWCTIEHE, 33 ja MOXE [a Ce pa3suBaTt
TEXHUTE TBOPYECKM CMOCOOHOCTM W YMEHWS [a ThPCAT U HaMUpaT HeCTaHO4ApPTHU
PELLEHNs, aKTUBU3MPAT W MOBULLIABAT TEXHWS MHTEPEC KbM M3bpaHata npodecus.
W3non3saHeTto Ha roTOBMTE MPOrPaMHW CPeau, KakTo M MOLENUpaHeTo Ha
€NEeKTPOHHM CxeMu B cpefaTa Ha Proteus nossonsisa Ha yuyeHuumTe ga copmupar
YMEHWSI KaKTO 3a MbHO OTpa3sBaHe Ha KOHCTPYKTUBHUTE OCODEHOCTU Ha
€NEKTPOHHUTE YCTPOICTBA, Taka 1 3a TOYHO W JOCTOBEPHO OMKUCaHWE Ha MpUHLMNA
UM Ha aericteue. CumynauuuTe no3sonssat obyyeHne Ypes npaBeHe, 3HaHWUATa U
yMeHusTa ce npugobmsaT no akTUBEH HaumMH. Y yyalims ce popMupa YyBCTBOTO, Ye
He cam0 u3yyaBa ODekTWTe, MpoUecuTe W SBMEHWSATA, HO UM 4Ye AEeicTBa,
ekcnepumeHTupa ¢ Tax. Ypes MS Excel ce reHepupat auarpamu, rpadmks n
Tabnuuu, CLMBLTCTBAM aHanM3a. HauuMHbT Ha opraHuM3auus CbyeTaBa
WHAMBMAYanHa paboTa C KOMMITBLP MPU OCbLIECTBABAHE Ha BUpTyaneH yvebeH
€KCTepUMeHT U WHAMBMAYanHa paboTa Npy U3BbPLIBAHE Ha peaneH eKCrepUMEHT.
lpeanoXeHOTO W3NON3BaHe Ha TEXHOMOrMK Mo3BonsBa ChbupaHe, aHanuanparxe,
CUHTe3MpaHe 1 npegaBaHe Ha MHAOpMaLMs Mo eAUH NO-e(INKACcEH N TOYEH HAUMH,
OTKOSKOTO Ype3 TPaAULMOHHUTE U3TOYHULM.
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B nogroToBkaTa Ha yueHuLuTe 3a 0BpO kapuepHo pa3suTUe Ce Hanara ga bbaar
npunaraHu no-akTMBHO WHOBATMBHM METOAM Ha NpenojaBaHe W ydyeHe. Te no-
cucTeMaTMyHo TpsibBa aa ce obydyaBaT B cpefa C MoOBeYe WMHTEPAKTUBHOCT,
MPUNOXEHWe Ha MHCOPMALMOHHK TexHoMorum 1 pabota B ekun. Korato yueHuunTe
pelLiaBaT noBeve Mpobnemu, ekcriepumeHTUpaT 1 paboTAaT B €KUM MO KOHKPETHM
NpaKkTU4eckn 3afjadn ce Cb3gaBaT YCNoBMSI 3a MO-pasnnydeH, a Moxe 6w u no-
eeKTUBEH NOAXOA W METOANKA Ha 0By4yeHue.

B exenHeBneTO CM MnaauTe X0pa HenpekbCHATO Ce U3NpaBAT npea HenosHatu
CUTYyaUnMn OT BCAKaKbB Xapaktep Unn HeovakBaHu np06neM|/|, KOWTO He Mmorat Aa
Obpar pelweHn C PYTUHHU MEeToawn. CnocobHocTTa ga ce cnpaeAT C nogo6Hm
cuTyaummn n I'IpO6J'IeMVI € CbllieCTBEHa NpeanocTaBka 3a JIN4eH ycnex.

B pesynTaT Ha Ka3aHOTO JOTYK MOXe [a CE HanpaBW W3BOABLT, Y€ MPOEKTHO
GasnpaHoTo 06yyeHue cb3gaBa Bpb3ka MeXay TeopusiTa M MpakTukaTta, Mexmy
KnacHaTa cTas v yuebHaTa paboTUNHWLA C peanHus XueoT. MeToabT ce npespblUa
B CbluecTBeHa HeobxognmocT 3a obpas3oBaHMeTO, Ge3 KoSTO TO He MOXe Aa
NU3NBMHW OCHOBHATA CU uen, a UMEeHHO Ada noaroTeun yqumu,MTe 3a XMBOTa cneq
yyunuie.
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PROJECT BASED LEARNING THROUGH CIRCUIT DESIGN TRAINING
Elena Dinchiyska

Abstract: In today’s world there is a great demand for people who can quickly and effectively
deal with unusual problems and tasks, which require information processing and analysis, who
have intuition, the ability to solve problems, and are persuasive and creative.

Working on a project is one of the most attractive and effective ways of implementing various
interactive teaching methods. It is especially suitable for high-school students because it offers
greater immersion during classes, chances for performing analysis in different situations and
working in a team. In this article we have focused on project based learning for circuit design
training in the 11th grade.

Key words: project based learning, technologies used in teaching, practical training
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Abstract: Typucmuyeckusm nbmegodumen ,[Tbmesodumen u3 CpedHozopuemo” e
npunoxeHue npedHasHayeHo 3a mypucmu u nobumenu Ha ucmopusima, Koumo xenasm 0a
nocemsim patioHa Ha CbpHeHa CpedHa 2opa. [pedcmaenisiea npomomun Ha KOHMEKCMHO-
yyscmeumesiHa cucmema, Kosmo peasupa no nodxo0sW, Ha4yuH Ha npoMsHama
mecmonosnoxeHuemo Ha mypucma. Cscmou ce om 0ge yacmu. lTepsama om msx e YEb
calim ¢ UHghopMayust U ycryeu, cebp3aHu ¢ mypucmuyeckume obekmu, HaceeHume Mecma
u 6nuskume 0o msax Mecma 3a omoux u noyuska. Bmopama yacm e MOBUSTHO NPUMIOXEHUE,
KOemo & 3agucuMOCm 0m MEecmonoIoxXeHUemo Ha nompebumersi, npedocmassi ycryzama
L,8upmyarneH exckyp30800“. YEb calimbm e peanusupaH 6b3 0cHo8a Ha JSP mexHonozusma,
a mobunHomo npunoxexue e cb30adeHo 8 cpedama MIT App Inventor 2. O6pabomeaHume
OaHHU ce cbxpaHsgam 6 DataModule, kolimo ocueypsiea 06MeH U CUHXPOHU3UpaHe Ha
uHopmayusma om YEB u e nokanHu 6a3u om aHHU 8 CUHXPOHEH U aCUHXPOHEH PEXUM.

Keywords: context-aware systems, Calculus of Context-aware Ambients (CCA).

BbBeneHue

Cb3gaBaHeTo Ha KOHTEKCTHO-3aBUCUMW MPUMOXEHUS, KOUTO AMHAMUYHO Aa
L,YNaBsAT" NPOMEHUTE B OKOMHAaTa Cpeda, € 0COOEHO MPUMOXMMO [HEC, B epaTa Ha
MOBMMHUTE  KOMyHWKAUWM 1 obnaynute TexHomoruu. CblyecTByBaT MHOMO
NPUIOXeHWs, Ype3 KOUTO XxopaTa, KoUTo 00KyaT fa MbTyBaT CHUMAT MOCETEHUTE
00eKTW, CrogensT M, TbpCAT MapLUpyTU U HaBurauusi; cbbupat nHdopmauus 3a
TypUCTUYECKUTE ODEKTU, XOTENUTE W PECTOPAHTUTE B BNU30CT U T.H.

lMpe3 NocnepHUTE HSKONKO FOAMHM Ha TepuTopusTa Ha oblwmHa bpes3oso u
cbcegHuTe 06LWmHK B panoHa Ha CbpHeHa CpepgHa ropa 6sixa HanpaBeHW HAKOIKO
3HAUMMM apXEONOTMYECKM  OTKPUTKS, KOWTO HampaBuxa TO3M paiioH 0coBeHo
aTpaKTUBeH 3a Obnrapcku M YyxaecTpaHHu Typuctu. Cb3page ce TYpUCTUYECKM
MH(OPMALIMOHEH LIEHTBDP, OTBOPUXa BpaTW MHOMO XOTEMNM, KblUM 3a rOCTH,
PecTopaHTM W MecTa 3a oTaux. Bce mo-scHo ce oTkpou HeobxogumocTTa OT
Cb3aBaHETO Ha agekBaTHU YEB n MOGMNHM mpunoxeHns, KOUTO Aa nogmbpkar
akTyanHa uHdopMaums 3a Typuctute. CbC CbAENCTBMETO M MHOpMaUuaTa,
npegocTaBeHa Hu oT npod). Banepust ®on, KOSTO PHKOBOAM apXeomnoruyeckute
eKkcneauunm B panoHa, pelunxme aa cbaaanem YEB-cait u MobunHu npunoxenus c
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MH(OpMaLMs 3a TypucTMyeckuTe 0bekTH B pailoHa W B CTpaHaTa, KOUTO AMHAMWYHO
[ia OTYMTaT NPOMEHUTE B OKOMHATa cpeda U Aa NpefoCcTaBAT NOAXOAALLM YCnyr Ha
cBouTe noTpebutenu.

N3noxeHue

YEB-caiTbT peanuaupa B3aUMOLENACTBME MEXOY KAMEHT M CbpBbP Npe3s
WuTepHeT. MoTpebuTtensTt npasu 3asBka 3a M3BNMYaHe Ha onpegeneHa nHhopmaLms
ot b[l. 3asBkata ce nogasa koM WEB cbpBbpa, kbaeTo ca pasnonoxeHn HTML u
JSP cTtpaHuumTe, KakTo 1 CbpBneTUTE M HeobxoaumuTe knacose. basata gaHHu e
peanusupaHa u ce nogabpxa o MySQL cbpebp. MHdopmaumsaTa ce cbxpaHsBa u
0bpaboTBa OT agMWUHUCTPATUBHWA MOLYN Ha NpunoxeHneTo. Cbe calTa MoraT Aa
paboTAT TpU rpynu NOTpebUTENU: agMUHUCTPATOPK, PErMCTPUPaHN NoTpedbutenu u
rocTu.

OCHOBHMTE (hYHKLMOHAMHOCTM, KOUTO NPUNOXEHUETO NMPEAOCTaBS Ha rocTuTe ca
npeacTaBeHu Ha dur.1. n dur.2.

MHcbo 2a HaceneHuTe MaLTa

Wndho 2a TyprcTHUSCHATE OBRKTH

% - -enNEER RNRNAFY
MHcho 2a XOTEAKTE W KBIMTE 24 TOCTH
WHho 2a pecTOpaHTHTE B MECTATA 23 OTAHX

Toct

Que. 1. [Juazpama c 0CHOBHUME (hYHKUUOHATHOCMU Ha 20cmume

Que. 2. HavyaneH ekpaH U 2/1a8HO MEHIO Ha NPUMOXEeHUemo
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Bcekn notpebuten Moxe [a ce perucTpupa B CailTa, KOETO OCBEH BCUYKM
(hYHKLMOHANHOCTW [OCTBNHM 33 rOCTUTE, L UM Aafde Bb3MOXHOCT Aa Chb3faBar
HOBM TEMU BbB (hopyMa M Aa NULLaT pasiniHu komeHTapu. (dur.3)

Kareropit

s | (o

Que. 3. QyHKYUOHaTHOCMU 3a peaucmpupaHu nompebumenu

AnMUHMCTpaTOpUTE pasnonarar ¢ MbiHWs Habop OT (YHKLMOHAMHOCTY B caiTa.
Cnep perucTpauus Te nonmyyaBaT [doOCTbN [0  CreuuanHo  paspaboTeH
aOMMHWCTPATOPCKW MaHen, Ypes KouTo Morat Aa fobassT, peaakTupar 1 UsTpueat
WHOpMAaLmMsATa KaTo onepupat no To3W HauMH ¢ 6asaTa AaHHW. PYHKLMOHANHOCTUTE
Ha agMUHWCTPaTOpUTE € NpeacTaBeHa Ha dur.4.

/

Agmunuctparop

PaboTa BLE Dopyta

Que.4. PyHKyuOHanHoCMU Ha adMuHUCmMpamopa

PeanuaupaHa € (hyHKLUMOHAMHOCT, KOSTO NO3BOMsSiBA Ha NoTpebuTens, korato
pasrnexga WHgopmaumsaTa 3a AageH obekT, Aa MMa HenocpencTBeH LOCTbM [0
WHopMaLmMsTa 3a HaCENEHOTO MSCTO, KOETO € Halt-b1130 A0 Hero, [0 Hal-6nmsknTe
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pecTopaHTi 1 XoTenu. Takaea WHQOPMaUMs e JOCTbMHA U NpU NocelyaBaHe Ha
CTpaHMLaTa 3a KOHKPETEH XOTen, PecTOpaHT W HaceneHo MscTo. Beuyko ToBa ce
peanu3npa 4pe3 13nonseaHe Ha WHopmaumaTa 3a reorpadckute KoopauHaTh Ha
pa3nunyHuTe 0BeKkTH. 3aBUCUMOCTUTE Ce peanu3npaT AMHaMUYHO Ypes OTYNTaHe Ha
Pa3CTOAHNETO MeXOy TEKyLMTe KOOpAWHATM Ha noTpebutens u koopauHatuTe Ha
CbOTBETHUS 0BekT.(Pur. 5)

Cwenk na ofexTare
moaned2 35,25 08, Uhgeaa cr 19

EsopmuRTC4L 4325, Fyremer ¢ serarmmo e
eyt (cpemp ce

sy 1.5 S o ¢ Pasoses, 12 20 1 or wrpess s 52

s 1y st Pycapen i (e

2. GPS roopmasmi2 46,25 1175 Tpes
Ea Ao 2 Gumapeian ceobom Barn
Jiescam. Ty i 0 CHISER pesRCRnERS FIMTET
f‘,ﬁrlmm o epedi Pooseen - GPE moopms 1146.2512 Ha
oo 1 CENIY G A T TPt K, KA G g T
TN 47 SgRECALTITE 0 GAT4pCIACE S800

'XOTeJH H KEIIH 32 FOCTH B pafiona Ha Posasery

g i Yo PO o T30 0D, OCJaREE 0T
o oo o b expneneen ot L0SD . e

‘T B Cageem e e,

Mo sns sepopmam

Que. 5. 3asucuma uHghopmayust Mexdy 0bekmu, Xomesu, pecmopaxsmu u np.

MoBWIHOTO NPUNOXEHWE, CbMBTCTBALLO CaTa € KOHTEKCTHO-YYBCTBUTEITHO KbM
MeCTOMNOOXEHNETO Ha NOTPebUTENs 1 OT HETOBMS TekyLy cTaTyc. B npunoxexneTo
Ce 13non3Ba MHTEH3MBHO Location —ceH30pa, KOMTO JOCTaBs Hyx)HaTa MH(opMaLms.
OcHoBHaTa HW LUen Oewe Aa Cb3hafeM MNPUIOXEHWE, KOETO Aa MpeaocTaBst
MH(OpMaLMs 3a TYpUCTMYECKUTe 0BEKTM N0 BPEME Ha ABWXEHMETO Ha TypucTa no
mapLupyTa. Tbii KaTo He MOXE Aia Ce pasynTa Ha HENPeKbCHAT MHTEPHET AOCTBI BbB
BCWYKM TOYKM MO MapLUpyTa, Ce NosiBU HEOBXOAMMOCTTa OT JTOKasHO CbXpaHEHNe Ha
[aHHW Ha camoTo MOBUIHO YCTPOIACTBO. 3a LienTa M3nonaeame fiokanHata 6asa ot
AaHHu TinyDB, kosTo paboTh B CUHXPOHEH 1 aCUHXPOHEH pexuM ¢ Yeb-6asupaHata
©a3a OT AaHHM 1 Taka NpefoCTaBs akTyanHa MHGOpMaLus Ha TypucTa.

OcHoBHaTa peanuaupaHe (YHKUMOHAMHOCT Ha MOBWMHOTO MPUIOXEHWe e
,BUpTYyaneH ekckyp3osoa’. YUpe3 HenpekbCHATO npocneassaHe Ha GPS nokauusTa
Ha TypucTa (T.€. Ha HEeroBOTO MOBUITHO YCTPOWCTBO) MPUITOXEHMETO NPOBEPSIBA fany
B O1M30CT MMa HsIKaKbB TypUCTMYECKM 0BEKT. AKO OTKpUE, Y€ Pa3CTOSHUETO MEXIY
MOBMIHOTO YCTPOCTBO M 0bekTa e no-manko ot 150 M. Ha ekpaHa Ce nosBsBa
TEKCTOBa W rpacnyHa nHopMaLms 3a To3n 06ekT. Ak Xenae, TYpUCTbT MOXe Aa
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CTapTMpa ayauo dhaiina 1 fa npocnywa uHdopMauusTa 3a nocellaBaHusi 0GeXT.
ANropuTHMBT BKNKOYBA CNEaHUTE eTanu:

o [lonyyaBaHe Ha TeKylMTe KOOPAMHATW Ha YCTPOWCTBOTO Ha TypucTa
nocpeacteom GPS Location ceHaopa.

e YcTaHOBsIBaHe Ha BPb3Ka C AaHHUTE 3a TYpUCTUYECKNTE 00eKTV 1 TexHuTe
KoopauHaTu.

o OpraHuavpaHe Ha LMKbM, NPK BCSKO 3aBbpTaHe Ha KoWTo, ce cenektupar
KoOpaMHATUTE Ha MOPedHMs Typuctuyeckn oOeKkT 1M ce uM3uncnsBa
Pa3CTOSHAETO MeXOy Hero UM TekyluuTe KOOpAMHaTM Ha MOBWUMHOTO
ycTpoiicTBo. Ako ToBa pa3ctosHue e no-manko ot 0,002(okono 100-150m.),
WHbopMaLmsTa 3a T03M 0BEKT ce BM3yanuaupa Ha ekpaHa Ha MOBWIHOTO
yCTpocTBo (Pur. 6).

BawwuTe Texyln koopannaTh: 4234824 : 2507637

Hah-HosuTte
e OTKPUTHUA HA

TypucTuueckn MHGOPMaLIMOHEH LLEHTBP

m%@

apxeonosuTe

Aonmewn-MnouarTa"

Que. 6. Ycnyeama ,BupmyaneH exckyp3o8o0”

3a ga MOxe TypuUCTBT da Momyyu No-MbiHa WHGOpMaUMs 3a OCTaHanuTe
TYpUCTUYECKM 0OEKTI B paioHa, T MOXe Aa cTapTupa paspaboteHus ot Hac YEB
cant ot BytoHa ,Owe". PesyntatsT OT 3asBkaTa ce npegasa Ha WebViewer-a 3a
U3MbITHEHNE.

3aknioyeHue

Llenta Ha pa3paboTeHMAT mpoTOTMN € Ja ce TecTBa Cb3dafdeHus Mogen Ha
KOHTEKCTHO-YYBCTBUTENEH TYpPUCTUYECKN NbTeBOAUTEN B peanHn YyCcnoBus.
Paspabotenusat YEB cait moxe fa 6bAe noneseH npu opraHuanpaHe 1 npoBexaaHe
Ha TYpUCTUYeCKM ekcneamumun n obukonku. B calita ce npeaocTaBs Bb3MOXHOCT Npy
noceLyeHe Ha eauH TYpUCTUYECKN 0BEKT, HaceneHo MACTO, XOTeN UMK PeCTOPaHT,
NOCETUTENST Aa Ma Obp3 AOCTLN [0 BCUYKW APYIM TYpUCTUYeCKku 06eKTH, MecTa 3a
OTAMX 1 NoYMBKa B 6nM30CT Ao Hero. MobunHoTo NpunoxeHue e cbagageHo, 3a aa
peanuanpa Bb3MOXHOCTTa TypuCTbT [a MOM3Ba NepcoHaneH BupTyaneH
€KCKYpP30BOA", Tbil KATO HE BMHArM My € Bb3MOXHO da nonyuu MHgopmauus ot
TYPUCTUYECKUTE OpraHM3aTopu M Bogauu. MobunHOTO npunoxeHue Moxe da ce
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WHCTanupa OT caiiTa 1 NpegocTaBs ycnyrata 3acera camo npu TypucTudeckara
obukonka Ha rp. bpe3oso. MpunoxeHneTo faBa Bb3MOXHOCT Npu JobnuxasaHe 40
TypucTUyeckust 00EKT Ja ce cTapTupa MHgopmaumsaTa 3a To3u 0BekT B rpadnyHa,
TekcToBa M ayauo dopma. Cnen TecTBaHeTo CmsTame Aa Cb3pageM MOGUMHM
,BUPTYaIHN eKCKYpP3OBOAM" MO BCUYKM TYPUCTUYECKM AECTMHALMM B paloHa, KOUTO
Aa Obaar YyBCTBUTENHM HE CaMO KbM MECTOMONOXEHUETO Ha TYpUCTa, @ U KbM
BPEMETO OT AEHOHOLUMETO, HAAMOPCKaTa BUCOYMNHA, aTMOCEPHOTO HaNAraHe u T.H.
lnaHupame pa opraHM3Mpame QMHAMUYHO MPOMEHSLLA Ce WHGOPMaLMs 1 CbBETH
KbM TYpUCTUTE, KOUTO MOXe Aa nomagHat B byps, Ui Aa 3aMpbKHaT B NaHuHaTa,
kaTo UM cbobLLaBame 3a Han-6rm3kns XOTEN UMK 3aCTOH; 3a Halt-ydobHMS MapLupyT
B0 6nm3ko HaceneHo MACTO U ap.

Cb3aafeHuaT npoToTUn € AOCTBMEH B UHTEPHET OT noptana Ha CY "Xpucto
CmupHeHckn” rp. bpesoBo Ha agpec: http://sou-brezovo.org-> Cekuus Yenyru ->
MMbTeBoguten u3 CpeaHoropueTo.

bnarogapHocTtu

Mckame aa u3kaxem Hallata bnarogapHocT Ha npod). Banepus ®on kakto 1 Ha
uenus TypucTuyeckns exkun B obwmHa Bpes3oBo 3a uAnocTHata nogkpena u
npepocTaBeHata uHopmauus.
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WHOOPMALMOHHU
MATEPUANN
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N ACOLIMALINA
5@% »PA3BUTUE HA UHOOPMALIMOHHOTO OBLLECTBO”

Bl

AcoupaumsiTa e HenpaBMTENCTBEHA OpraHM3auns ¢ WaeanHa Len, OCHoBaHa
npe3 1997 r. pa cbgeicTBa 3a HaBnwW3aHeTo Ha bwnrapus B rmobanHoTo
MHEOPMALMOHHO 06LLECTBO.

AcoupauusTa UMa VHAWBMAYanHW U KONEKTMBHU yieHose. VHOomBuayanHuTe
uneHoBe Ha AcouuauusiTa ca M3TbKHATW crneuuanucT M obLecTBeHUUM OT
Bonrapus m uyxbuda. Cped KonmekTMBHUTE unmeHoBe Ha AcoumauusTa ca
W3CnegsoBaTencks MHCTUTYTW, BUCWUM y4ebHW 3aBedeHus, CAPYKEHUS KbM
AcoumauusTa B pasnnyHu rpagose Ha bbnrapus.

UneHoBe Ha AcounauusTa ce npuemat no pelleHne Ha YnpaBuTEnHUs CbBeT
kaTo ce cnassat onpepeneHu ycnosusi. C KOMEKTUBHUTE UNEHOBE CE CKIoYBaT
[Or0OBOPY 3a 4neHCTBO. AcoupaumsaTa MooLpsiBa Cb3AaBaHETO OT XKenaewy Ha
OPYXecTBa (Ha TepuTOpWaneH NpuHUMM, no Mectopabota umuM Mo WHTEpecH Ha
uneHoBeTe Ha ApyxecTsaTa). AcouuauusTa MPUBETCTBA BKIMIOYBAHETO Ha
006p080sIYU B HEHNUTE EHHOCT!.

AcoumaumsTa opraHuavpa MeXayHapoaHU U HaLMOHAMHN KOHGhepeHyuu.

Kbm Acoumaupsta geitictea @opym “ImobanHoTo MHopmMaLmMoHHO 0bLLecTBO” ¢
y4acTUETO Ha LWMpOK Kpbr Gbrrapcku cneuymanucT v obLLECTBEHMLM, KaKTO U
W3TbKHATW YyXOEecTpaHHu cneuwanuctn. B pamkute Ha ®opyma ce nposexaar
3acefaHuns Ha HaumoHaneH ceMuHap.

Acoumaumma y4acCTBa B M3MbJIHEHMETO Ha NPOyYBaTENHU U o6pasoBaTenH|/|
npoekmu, NPOBEXAAHETO Ha Kypcose 1 ap.
3a uneHoBeTe cu AcoumaumsTa usgasa MHOPMALMOHEH 6roTemuH.
Acoumaumsta nsgasa Tematuunu c6opHuyu: Cpen foceraliHnTe M3gaHus ca:
— MnaguTe n3cnegoBaTenn B YCNoBusTa Ha WHE(OPMALMOHHOTO 06LLECTBO,
Cocpus, toHu, 1998.

— Mpodh. MBaH Hepsnkos, mbpBMsAT Gbirapcku yyeH mnonssan u nogbyxaan
WN3MON3BaHETO Ha WM3YMCAMTENHM YCTPOACTBA, MWOHEP Ha Pa3BUTMETO Ha
nHpopmatukata B Bbnrapus. Cocus, 2004.

— [enoTo u NpuHOCHT Ha Gbrrapckn yueHn — uHdopmatvuy: AnekcaHgsp K.
Mogckaros, Aumutbp M. Jobpes, BaneHtux T. Tomos, Metobp M. Togopos,
Oumutop M. Wnwkos. Codhus, 2005, ISBN 954-8986-16-7

— 30 Years Programming School and International conference, 2005.
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— (O6pa3soBaHneTo B WMHGOPMALUMOHHOTO 06uectBo. COOpPHWMK Aoknaan Ha
HauuoHanHa koHdbepeHuus, (Mnosaus, 13-14 oktomepu 2006). ISBN 10:954-
8986-22-1.

— CpepgHoTto 06pasoBaHue B MHopmaumoHHoTO obulectso. Codms, 2006,
ISBN — 10:954-8986-20-5.

— WHdopmaumonHoTo  obwectBo M Acoumauust  “Paseute  Ha
MHopmaLKroHHOTO 06wwecTBo”. Codpus, 2007, ISBN 978-954-8986-25-0.

— O6pa3soBaHneTo B WHGOPMALUMOHHOTO 06buiectBo. COOpPHMK Aoknaan Ha
HauuoHanHa koHdepeHums, (Mnosaue, 12-13 main 2009). ISBN 978-954-8986-
30-4.

— 0O6pa3oBaHMETO B MHPOPMALMOHHOTO 06wecTBo. COOpHMK Aoknagu Ha
HauuoHanHa koHdepeHums, (Mnosaws, 27-28 mait 2010). ISSN 1314-0752.

— 0O6pa3oBaHMETO B MH(OPMALMOHHOTO 06LecTBo. COOpHMK Aoknagu Ha
HauwonanHa koHdepeHums, (Mnosawus, 26-27 mait 2011). ISSN 1314-0752.

— O6pa3oBaHMETO B MH(OpMaLMOHHOTO 06LiecTBo. COOPHMK Aoknaau Ha
HauwonanHa kondepeHuus, (Mnosaue, 31 mai - 1 tonm 2012). ISSN 1314-
0752.

— 0O6pa3oBaHMETO B MHPOPMALMOHHOTO 06LecTBo. COOpHMK AoKnagu Ha
HauuoHanHa koHdepeHums, (Mnosaws, 30-31 mait 2013). ISSN 1314-0752.

— OB6pasoBaHneTo 1 M3cneABaHusTa B MHHOPMALMOHHOTO 06LiecTBo. COOPHUK
Aoknagm Ha HauuoHanHa koHdepeHums, (Mnosaus, 29-30 main 2014). ISBN
978-954-8986-39-7.

— OB6pasoBaHueTo ¥ M3cneaBaHusTa B MHOPMaLMOHHOTO 0bLiecTBo. COOPHHK
poknaaun Ha HaumoHanHa koHdepeHuus, (Mnosawve, 28-29 main 2015) ISSN
1314-0752.

— pod. MeTbp BbpHEB — yyeH, npenogasarten, obwectseHnk, Codus, 2016,
ISBN 978-954-8852-58-6

JombnHuTenHu ceedeHus 3a Acouuaumsita MoraT fga ce HamepsT Ha canTa
http:/lwww.adis.org.

3a epb3ka:
Acoupaums “PAO”
yn. “Akag. I'. Bonyes”, 6n. 8, Cocons 1113
Ten. (02) 979-3819
e-mail: ario_conf@math.bas.bg
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Ea%% HALUWOHANEH CEMUHAP
@b@@ »PA3BUTUE HA UHOOPMALIMOHHOTO

OBLLECTBO”

B pamkume Ha ®opym
“no6anHo uHghopmay uoHHO obujecmeo”

CemuHapbT geictea oT 17 gekemspu 1999 1. 1 e npogbxuTeN Ha HaumoHanHms
CeMUHap no MHgopmaTuhka, opraHuanpaH ot Cbioda Ha MatematuumTe B Bbnrapus
npes 1975 r. Ha cemuHapa ce obcbxaaT pasiMyHM Temu, CBbP3aHN C
MH(OPMALMOHHOTO 0BLLECTBO..

3acegaHuaTa Ha CeMWHapa 3amoyBaT C €OHO UMM MOBeYe BCTBHMMTENHM
13Ka3BaHWs OT nokaHeHW cneumanucTi. Cnef ToBa ce NPoBeXaa ANCKYCHS.

CemuHapbT ce opranusmpa o1 Acoumaums “Passutue Ha MH(OPMALWNOHHOTO
06wectBo” 1 cekumus “UHdopmaumoHHn cuctemn” Ha VIHCTUTYTa No mMatemaTuka n
uHcopmatuka — BAH, kaTo 3a HsAkoW 3acefaHus ce MNpuBIMYaT M Opyry
CbopraHu3aropw.

[Hocera ca npoBedeHn cnegHnTe 3acedaHnsa Ha cemMuHapa:

o 17 Hoemspu 1999 r., Codhusl, cbBMECTHO ¢ Konesx no TenekomyHukaumm u nowwm. Tema
“Buciwweto o6pasoBaHme B MUH(HOPMALMOHHOTO 06LWEecTBO”;

o 15 pexkemspu 1999 r., Cocus, cvBmecTHo ¢ HoB Gbnrapcku yHuBepcuteT. Tema
“NMpogbnkaBaLlo 06y4eHne B MHOPMaLUOHHOTO 00LeCcTBO”;

o 19 sHyapu 2000 r., Cocous. Tema “Haykata B HpopMaLMOHHOTO 06LLECTBO;

e 16 cespyapn 2000 r., Cochusi, CbBMECTHO C HauuOHanmHMsA LEHTLP MO 3ApaBHa
nHopmaus. Tema “3ppaBeona3BaHeTo M UH(HOPMALIMOHHOTO 06LLECTBO”;

e 17 wman 2000 r., Codws, cbBMecTHO cbc Cbtoza Ha 6GubrmoTeunnute U
WHopmaLmoHHuTe  paboTHuun. Tema “BubnuotekuTe B MH(OPMALMOHHOTO
obwwecTBo”;

o 18 oktomepu 2000 r., Codhusi, CbBMECTHO C HaLMOHaNHNS NONUTEXHUYECKN My3eH.
Tema “[fleuata B MH(hOPMaLMOHHOTO 00LWeCTBO”;

e 22 HoemBpu 2000 r., Cocus. Tema “OOuiecTBeHa MHopmauua U ycnyru,
AOCTbNHU Ype3 UHTepHeT B Bbnrapusa’;

o 20 pexemepyu 2000 r., Cocpus. Tema “Bbaewoto obpasoBaHne No UHGOpMaTHKa B
CpPeAHOTO yuunuuie”;

o 21 cbespyapu 2001 r., Cogpus. Tema “lMon3BaHe Ha KOMMIOTPKM OT Aoma”;

e 19 wmapt 2001 r., nMnoeoue. Tema “lpobnemnm Ha u3non3BaHe Ha
MHOPMaLMOHHUTE TEXHONOrMM B 34paBHOTO 00CNYXBaHe”;
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18 anpun 2001 r., Cochus, CbBMECTHO C Pycku KynTypHO-MH(OPMALIMOHEH LIEHTBP.
Tema “KocMoHaBTUKaTa B MH)OPMALMOHHOTO 00LWecTBO”;

21 mait 2001 r., Cocusi, CbBMECTHO C HaLmoHaneH nonuTexHU4eckm mMysen. Tema
“KakBo npeacTaBnsiBa KOMNIOTbpHaTa r(PaMOTHOCT?”;

18 nexemspu 2001 r., Codhusi, cbBMECTHO ¢ HaunoHaneH BpaHLwoB cuHamkat “Buclue
obpasoBaHMe 1 Hayka’. Tema “lpobnemnm M  pernameHTUpaHe Ha
uscnegoBarenckara 4eHOCT B UHGOPMaLIMOHHOTO 06LecTBo”;

16 oktomspu 2002 r., Cocpusi. Tema “MobunHa nHchopmatuka”;

13 HoemBpu 2002 r., Cocons. Tema “HopmaTuBHO ypexaaHe Ha MHopmauusTa’;
18 pexemspu 2002 r., Cocpus. Tema “BuouHdopmarmka”;

22 snyapu 2003 r., Codwusa. Tema “lMoaroToBKa 3a NPOTMBOAENCTBME Ha
MH¢OpMaLIMOHHATA NPECTBLNHOCT

19 cbeBpyapm 2003 r., Codomsi, CbBMECTHO C HauuoHanHa cnopTtHa akagemus. Tema
“UHchopmaLIMOHHOTO 06LLECTBO M cnopTa”;

19 mapt 2003 r., Cochusi. Tema “HayanHu CTbNKM U TEHAEHLUM 33 Pa3BUTUETO Ha
uHdopmaTukata B Brnrapmsa’;

16 anpun 2003 r., Cocpusi. Tema “AucTaHLUOHHO 0OYy4eHUe”;

22 oktomepn 2003 r., Cous. Tema “Hayunute nybnukauum - peanHocT M
nepcnexkTusm’;

21 Hoemspu 2003 r., Mnosaus, cbBMECTHO cbC Cbio3a Ha yyeHuTe B bBwunrapus —
Mnosame. Tema “UHdopmauLMOHHO obOCnyxBaHe Ha aAMUHUCTPaTMBHM
AenHocTn”;

3 nexemepy 2003 r., Cochnst, CbBMECTHO CbC Cblo3a Ha HE3ABUCUMMUTE CUHAMKAMHM
opranusauuv B BAH npu HEC “BOH” - KHCE. Tema “[JaHb4HO 3aKOHOAATENCTBO M
Hay4HW U3CneABaHNA — PeasniHoOCT U M nepcnekTUBK”;

21 aHyapu 2004 r. Cocpusi. Tema “CbBpeMeHHOTO 06pa3oBaHKe — 3aL0 Ja y4UM U
KaKBo Aa usy4yaBame”;

24 despyapm 2004 r., Cochusi, CbBMECTHO CbC Cbto3a Ha HE3aBUCUMUTE CUHAMKAMHM
opraHusauun B BAH npu HBC “BOH” - KHCB. Tema “Hay4Hu w3cnepBanusi —
HaUMOHasHa Hay4yHa nonuTmka”;

17 mapt 2004 r., Codoms. Tema “Mpo6nemu Ha MHhOPMaLMOHHATA CUTYPHOCT;

21 anpun 2004 r., Coous, CbBMECTHO CbC Cblo3a Ha HE3ABUCUMUTE CUHAMKAIHM
opranusauuv B BAH npn HEC “BOH” — KHCE. Tema “[unemara: nHdopmaLmoHHO
MNU KOMYHWUKaLIMOHHO 06LWecTBO”;

5 mait 2004 r., Cocpusi, cbBMeCTHO cbC Cbio3a Ha yyeHuTe B bunrapus — MNnosavs
CeMMHap Ha Tema “HenpaBuTencTBeHWTe opraHv3auuMm B MH(OPMALUOHHOTO
obLlecTBo”;

20 oktomepy 2004 r., Coousi, CbBMECTHO € MIHCTUTYT N0 MatemaTtika u MHdopmaTtika
ceMuHap Ha Tema “Bbnrapu B nporpeca Ha Amepuka”;



X HayuonanHa koHgbepeHyus ,06pasogaHuemo u uscredsaHusima e UHhopMayuoHHomo objecmso” 2017 227

17 HoemBpu 2004 r., CbBMECTHO C IHCTUTYT NO MaTemartuka 1 uHopmaTuka ceMmmuHap
Ha Tema “MopansT B HaykaTta”;

15 nexemspu 2004 r., Coons, CbBMECTHO C MIHCTUTYT No MaTematika u uHgopmaTmka
cemuHap Ha Tema “Coumomatuka” 1 Bb3nomeHaTtenHa cpella 3a npod. ATH UsaH M.
Hepsnkos.

16 cbeBpyapm 2005 r., Cocust, CbBMECTHO € VIHCTUTYT MO MaTemaTuka U MHdopmaTmka
ceMuHap Ha Tema “[1enoTto U NPUHOCHT Ha HalWW WHOPMATULM 3a HaYanHOTO
pa3BuTHe Ha MHchopmaTukaTa B Bbnrapus’;

18 mapt 2005 r., MnoBauBe, CbBMECTHO ¢ IHCTUTYT NO MaTemaTuka 1 HdopmaThka n
Kpbr Hosa MarHaypa cemuHap Ha Tema “Haykata M uMH(hOpPMaLMOHHOTO
obLwecTBo”;

20 anpun 2005 r., Codusi, CbBMECTHO C MIHCTUTYT no maTemaTtuka M uHopmaTtika
CeMWHap Ha Tema “3awuTa Ha nuyHaTa uHdopmaumsa”;

18 wmait 2005 r., MnoBamB, CbBMECTHO C MHCTUTYT No maTematuka u uHdopmatuka n
PervoHanHus cblo3 no aBToMaTtuka u uHcopmartika — rp. nosame ceMuHap Ha Tema
“UHchopmaLiMoHHM yenyru 3a rpaxgaHuTe”;

25 oktomBpu 2005 r., [noBame, CHBMECTHO C PervMoHanHus wWHcnmektopart no
0bpa3oBaHMeTo 1 PernoHanHus cbio3 no aBTomatuka u uHdopmatuka — rp. Mnosams
CemMuHap Ha Tema “CpefiHOTO 06pa3oBaHMe B MH(HOPMALMOHHOTO 06wWwecTBO”;

8 HoemBpu 2005 r., Cochusi, CbBMECTHO C MIHCTUTYT No MaTemaTuka u nHopmaTtika u
CrneynanusmpaHo Buclwe yunnuwe no 6ubnuotekosHaHne W MHGOPMALMOHHM
TexHonoruv cemuHap Ha “MpoGnemm M acnekTu Ha oOyyeHMeTo no
MHGOPMaLIMOHHN TEXHONOTUM BbLB BUCILKTE yyunuiia”;

13 nexemspu 2005 r., Codonst, CbBMECTHO C MIHCTUTYT Mo MaTeMaTika 1 MHgopmaTmka
cemuHap Ha Tema “[lyxoBHOCTTa U MH(OPMALIMOHHOTO 0OLWEecTBO”;

10 anyapn 2006 r., Cocus, cbBMecTHo ¢ Akagemusita Ha MBP “Auckycus no
npobnemMute Ha OOy4YeHWETO 3a NPOTMBOAEWCTBME Ha WH(OPMaLUOHHATA
npecTbNHOCT;

14 cbespyapy 2006, Cochusi, CbBMECTHO CbC CekUms ,IHPOPMaLMOHHN 13crneaBaHUs”
Ha WHCTUTYT no maTemaTtuka W MHdopMaTuKa, ceMuHap Ha Tema: “OBLiecTBEHOTO
ynpaBneHue B MHGOPMaLMOHHOTO 00LLEeCTBO”;

14 mapt 2006, noBawB, CbBMECTHO ChC CeKUM ,VIHGhopMaLMOHHM u3crnesBaHus” Ha
VHCTUTYT No maTematuka 1 uHGopmMaTuka, CeMuHap Ha Tema: “3apaBeona3BaHeTo B
MHGOPMALIMOHHOTO 06LLECTBO”;

11 anpun 2006, Codnsi, CbBMECTHO CbC CeKLMs ,MIHpOpMaLMOHHK n3cneaBaHns” Ha
MHCTUTYT no matematuka M MHGopMmaTika, ceMuHap Ha Tema: ‘®@unocodma Ha
MH(OPMaLIMOHHOTO 06LecTBO”;

16 main 2006 r., Codpmsi, CbBMECTHO CbC cekuns ,MIHpOopMaLMOHHN n3cneaBaHns” Ha
WHCTUTYT No MaTemaTtnka 1 uHopmaTika 1 CbC CbaencTBUETO Ha Cbio3a Ha yyeHuTe
B bwnrapus — rp. Mnosaus, cemuHap Ha Tema: “MnapexTta B MHGOPMALMOHHOTO
obLiecTBo”;
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13 tonn 2006, Codhust, CbBMECTHO CbC cekums ,MHGOPMALMOHHM n3cneaBaHus” Ha
WHcTuTyT no maTematuka W uHopmaTuka, 3acefaHve Ha Tema: “Haykata B
MHGOPMaLIMOHHOTO 06LecTBO”.

14 HoemBpw 2006, Cocpus, cbBMecTHO ¢ OMI “Akag. Kupun Monos”-Mnosaus cemuHap
Ha Tema: ,EnekTpoHHM ypouu no matemaTuka, UHhopmaTmka u MHpOpMaLMOHHU
TexHonormu”;

12 nexemepyu 2006, Codpusl, CbBMECTHO € VIHCTUTYT No mMaTemaTtika 1 MHdopmaTmka
CEMUHap Ha Tema: ,, TenekoMyHUKaLumTe U MHPOPMaLMOHHOTO 06LLEeCTBO”;

9 auyapn 2007, Codms, CbBMECTHO C WHCTUTYT no maTematvka W WHgopmaTuka
cemuHap Ha Tema: “Bbnrapute B MHpOpMaLMOHHOTO 00LIECTBO”;

20 chespyapw 2007, Codomsi, CbBMECTHO € MIHCTUTYT MO MaTemaTuka u nHdopmaTtika
CeMMHap Ha Tema: “ENeKTPOHHOTO NpaBUTENCTBO M [FPynNuUTe C HUCHK
MKOHOMUYECKM cTaTyc”;

13 mapt 2007, Cocpust, CcbBMECTHO C WHCTUTYT Mo maTtemaTuka w MHdopmaTmka
cemuHap Ha Tema: "KynTypHoTo HacneacTBo B MH()OPMALIMOHHOTO 00LiecTBO";

10 anpun 2007, Codmsl, CbBMECTHO C MHCTUTYT NOo MaTematika U MHGopMaTuka
cemuHap Ha Tema: "UHdopmauuoHHOTO 0bwecTBo 1 penurusTa”;

15 man 2007, Codws, cbBMecTHO ¢ LleHTbp ,AkagemuyHata OBWHOCT B rpax-
AaHckoTo  0bwecTB0” cemuHap Ha Tema: "CpApyXeHMsiTa Ha Y4YeHUTe W
rpaxpaaHcKoTo oblecTBo";

12 toHn 2007, Mnosaws, cbBmecTHo ¢ O6wwuHa [MnoBaMB CemuHap Ha Tema:
"MeCTHOTO ynpaBrneHue 1 MHHOPMaLUOHHOTO 0bLwecTBO";

16 oktomepu 2007, Codonsi, CbBMECTHO C MIHCTUTYT No MaTemaTuka 1 MH(opmaTuka
CEMMHap Ha Tema: "BbArapckmaT e3vk B MH(OPMaLMOHHOTO 00LecTBO";

13 Hoemspu 2007, Cochousi, CbBMECTHO C WIHCTUTYT No maTemaTtuka 1 uHdopMaTtuka
CEMWHap Ha Tema: "Tepopu3MbT M UH(OPMALIMOHHOTO 06LIeCcTBO";

11 nexemepu 2007, Codpus, CbBMECTHO C VIHCTUTYT No MaTemaTtika 1 uHdopmaTmka
cemuHap Ha Tema: “MopaepHaTta 6ubnuoTeka — AHEWHOTO ObaeLe”;

18 saHyapu 2008, Mnosaus, cbBMECTHO ¢ Cblo3 NO aBTOMAaTUKa M WHOpMaTMKa
CeMuHap Ha Tema: “HauumoHanHa nporpama 3a Cb3AaBaHe Ha BUpTYyarnHo
o6pa3oBaTenHO NPOCTPAHCTBO”;

12 cheBpyapu 2008, Cocusi, cbBMECTHO C MHCTUTYT no maTemaTtuka v uHhopMaTuka
ceMuHap Ha Tema: “CbIyHOCT Ha MHdpopmaumaTa”;

11 mapt 2008, Cocusi, CbBMECTHO C MHCTUTYT no martematvka M WHopmaTuka
ceMuHap Ha Tema: “MaHunynaummMte U uU3MamMuTe B MHC(OPMALMOHHOTO
obwecTBo”;

15 anpun 2008, Codmsi, CbBMECTHO C WHCTUTYT no maTtematuka M MHopMaTuka
ceMuHap Ha Tema: “lpo3payHOCT Ha ynpaBREeHWETO Ha BCUYKM HMBA M
rpaxaaHcKoTo obLwecTBo”;
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13 man 2008, Cogus, cbBMeCTHO C WHCTUTYT no maTematuka U MHGopMmaTuka
ceMnHap Ha Tema: “lpobrnemu Ha rpaxgaHuTe npu npexoAa KbM
MHGOPMaLIMOHHOTO 06LEecTBO”;

10 tonn 2008, Cocpust, cbBMECTHO € WHCTUTYT No maTematuka M MHGOpMaTuka
CeMMHap Ha Tema: "XapaKkTepHu 0co6eHOCTH Ha MHGOPMaLIMOHHOTO 00LWecTBO";

8 torm 2008, Cocpnst, CbBMECTHO € VIHCTUTYT No MaTeMaTuka u MHGopMaTika ceMuHap
Ha Tema: "Hayano Ha nporpamupaHeto B Bbnrapus”;

14 oktomepy 2008, Coconsi, CbBMECTHO C MIHCTUTYT No MaTemaTuka 1 MH(opmaTuka
cemuHap Ha Tema: “Kocmunueckata uHdopmaTmka 3a ekonormara”;

11 Hoemspu 2008, NnoBamB, CbBMECTHO C MIHCTUTYT NO MaTemaTuka 1 MHopmaTuka
cemuHap Ha Tema: "KynTypHoTo HacneacTBo U MHEOPMALIMOHHOTO 00LIecTBO";

9 pexkemspu 2008, Codnsi, CbBMECTHO C MIHCTUTYT NO maTemaTtuka M WHopmaThka
ceMuHap Ha Tema: "MynTUMeAWMHWM TEXHOMOrMM B MH(OPMALMOHHOTO
obuiecTBo";

10 despyapu 2009, Cocpusi, CbBMECTHO ¢ MHCTUTYT No MaTemaTika n MHGopMaTmka
ceMnHap Ha Tema: “OOcbXpaHe Ha NPOEKT 3a 3aKOH 3a [OCTbA [0
NPOCTPaHCTBEHUTE AaHHN";

10 mapt 2009, Cocusi, CbBMECTHO C MHCTUTYT no maTemaTtuka M MHGopMmaTmka
cemuHap Ha Tema: "'nobanusauusTa u MHOpMaLMOHHOTO 0bLWecTBO";

14 anpun 2009, Codms, CbBMECTHO C MHCTUTYT No mMaTematuka v MHgopmaTmika
CEMUHap Ha Tema: ,,Pa3BneyeHnsaTa B UHOpPMaLMOHHOTO 06LeCTBO”;

09 tonm 2009, Codust, CbBMECTHO C VHCTUTYT no matematuka U WHopmaTuka
CeMUHap Ha Tema: ,,3aBaTa B MH(pOPMaLMOHHOTO 06LLeCTBO”;

13 oktomepu 2009, Cocons, CbBMECTHO C MHCTUTYT No MatemaTuka u MHopMaTtuka
cemuHap Ha Tema: ,,06WwmMAT npodnem Ha eHepreTUKaTa, MKOHOMMKaTa U OKONHaTa
cpeAaa B MH(hOpMaLUOHHOTO 06LecTBO”;

10 Hoemepn 2009, Codms, CbBMECTHO C WHCTUTYT no MaTematika W
WHopmaTUKa CeMuHap Ha Tema: ,[lpeacTaBsiHe Ha KYNTYpPHO-UCTOPUYECKOTO
HacneacTBoO B MH(hOPMAaLMOHHOTO 06wWwecTBo”;

08 pexkemepy 2009, Codms, CbBMECTHO C WHCTUTYT no MaTemaTika W
WHopmaTMKa cemuHap Ha Tema: ,KapuepusmbT U MHGOPMALIMOHHOTO
obulecTBo”;

20 sHyapu 2010, Mnosgwe, cbemecTHO ¢ MY lMaucuii XuneHgapckn" cemuHap Ha
Tema: ,CoumnanHuTe Mpexu n hopMMpaHeTo Ha O6LWECTBEHO MHeHMEe”;

09 despyapu 2010, Codwms, CbBMECTHO C WHCTUTYT no MaTemaTka K
WHopmaTUKa CeMUHap Ha Tema: ,JurutanHata kOHBepcus Ha 6ubGNUOTEYHUTE
¢oHaoBe - cbeTosiHME B EBpona u B Bbnrapus”;

24 mapt 2010, Mnosame, cbBMecTHO ¢ MY Mancuin Xunengapckn" n UHCTUTYT no
MaTemaTuka 1 HopmaTuka ceMmHap Ha Tema: ,MUHopMauuoHHUTe TeXHONOTUM 1
npeAcTaBsAHE Ha KyNTYPHO — UCTOPUYECKOTO HacneacTBo”;
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13 anpun 2010, Codms, CbBMECTHO C MHCTUTYT no matemaTtuka W WHopmaTuka
CEMUHap Ha Tema: ,Jurutanusauma Ha My3eiiHuTe nameTHuumn";

16 pekemepu 2010, MnoBamB, CEBMECTHO ¢ MHCTUTYT NO MaTemMaTuka 1 uHcopmaTmka,
CeMMHap Ha Tema ,,Pechopmarta B HayKkaTa ¥ BUCLIETO 0Opa3oBaHue”;

15 mapt 2011, MNnosaws, cbBmecTHo cbc CYB, cemuHap Ha Tema ,Haykata u
MH(OPMALIMOHHOTO 06LecTBO”;

12 anpun 2011, Coomsi, CbBMECTHO C MHCTUTYT MO mMaTemartuka u WHgopmaTtika n
VIHCTUTYT 3a KOCMMYECKM U CMbHYEBO-3EMHM W3CEABaHUS, CEMMHAp Ha Tema:
»KocMuyeckuTe nscneaBaHus n MHHOPMaLMOHHOTO 00LLECTBO";

26.05.2011, MnoBayuB, CbBMECTHO CbC Cbio3a Ha yueHuTe B Bbnrapus n HCTUTYT No
MaTemartuka 1 uHopmatuka, cekumus “HopMaLMoHHN cuctemu”, CeMuHap Ha Tema:
,[ OTOBYW N CMe 3a MHHOPMALIMOHHOTO 0bLwecTBO?”

25 oktomepu 2011, Tnoeaus, CbBMECTHO CbC Cbto3 Ha y4eHuTe B Bbnrapus u
WMHCTUTYT no matemaTka M WHopmaTtuka, cekums “UHdopmaumnoHHu cuctemu”
ceMuHap Ha Tema: ,CbBPEMEHHOTO CBLCTOSIHUE HA MH(OPMALMOHHOTO
obLiecTBO”;

08 Hoemepyn 2011, Codpusi, CbBMECTHO € VHCTUTYT N0 MaTemaTika M MHGopMaTmKka,
cekumns “UHdpopmaumoHHn cuctemmn’, cemmHap Ha Tema “letata cBobopa B
MHGOPMaLIMOHHOTO 06LECTBO M 00Pa30BaHUETO B MPEXUTE Ha NO3HAHMETO;

9 pexemspu 2011, MnoBAMB, CbBMECTHO C VIHCTUTYT No MaTeMatuka 1 uHhopmaTuka,
cekums “UHdpopmaLmoHHn cuctemn”, cemuHap Ha Tema: “HoBute TexHonoruu u
MH(OPMALIMOHHOTO 06LLECTBO”;

13 mapt 2012 r., Cocusi, ceBmMecTHO cbc Codmiickn yHuBepeuteT ,CB. KnumeHT
Oxpuackn®, cemuHap Ha Tema: “CouuanHuTe MNO3MM B MH(OPMALMOHHOTO
obwecTBO";

11 anpun 2012 r., Codms, CbBMECTHO C YHuBepcuteTa no 6ubnmotekosHaHue W
WHOPMALMOHHU TEXHONOMK, ceMuHap Ha Tema “Megumte B MHhOPMALIMOHHOTO
obwecTBO";

15 main 2012 r., Codmst, cbBMecTHO cbec Coduiicku yHuBepeuteT ,CB. KnumeHt
Oxpuackn®, MexayHapogHa doHaaums 3a 6bnrapcko HacneacTtso “npod. M. fletes” n
AwvepukaHck LeHTbp B CTonmnyHa GubnuoTeka, cemuHap Ha Tema: “[urutanHa
namet 3a 6bnrapckara kyntypa”;

12 tonm 2012 r., Codus, cvBmectHo cbe Coduitckn yHueepcuteT ,CB. KnumeHt
Oxpugckn®, cemnHap Ha Tema "EneKTpoHHO ynpaBneHWe W €neKTPOHHO
npaBuTeNcTBo";

23 Hoemspu 2012 r., Cocpus, cbBMeCTHO cbC Codpuinckn yHueepcutet ,CB. KnumeHT
Oxpuackn®, cemnHap Ha Tema “BbaewweTo Ha BUpTyanHocTTa" (B pamkuTe Ha
Hay4HaTa KoHdepeHuus ,Punocodun n BupTyanHoct”);

13 pexemspu 2012 r., rp. Mnosam., cbBMeCTHO ¢ Cblo3 Ha yyeHuTe B bbnrapus —
Mnoeawe, HapogHa 6ubnuoteka ,MeaH Basos”, Mnoeayus - ,,MaTematuka, My3uka u
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MHcopmaTmka”, cemuHap, nocseteH Ha 150 roguHu OT poxaeHueTo Ha [lasup
Xun6ept v Knog [lebtocy n 100 roanHm oT poxxaeHneTo Ha AnbH THIOPUH;

29 anyapu 2013 r, rp. Codpus, cbBMeCTHO ¢ FOpuanyeckus dakyntet Ha Coduiickus
yHusepcuteT ,CB. KnumeHT Oxpuacku” n MHCTUTYT no Matematika n uHopmaTtyka,
CEMMHap Ha Tema “3alyuTa Ha NMMYHMTE AaHHWU B MH(YOPMALIMOHHOTO 06LWecTBo”;

13 mapt 2013 r., rp. Codus, CbBMECTHO C YHMBEPCUTET MO GMBMMOTEKO3HAHME W
nHpopmaumoHHn TexHomorum, Kategpa "Knura u obuwectso” n WHctutyt no
maTemaTika u MHgopmaTika, CeMuHap Ha Tema “fiurutanHata enoxa v MeauuTe —
TpaHcdopmauum u peanHocti B brnrapua”;

9 tonmn 2013, Codonst, cbBMecTHO ¢ dunocodcku dakyntet Ha CY u UHeTutyT no
MaTematuka u uHgopmatuka npu BAH, cemnHap Ha Tema ,MaHunynaTMBHUAT e3uK
Ha MeguuTe B UHGOPMALIMOHHOTO 06LLecTBO”;

8 oktomepu 2013, INnoBawB, CHBMECTHO C MIHCTUTYT 3a KOCMUYECKM M3CMEABaHMs U1
TexHonorv npu BAH 1 MHcTuTyT no matematuka u nHcopmatuka npu BAH, cemmHap
Ha Tema ,,ABTOMaTM3MpaHMTe KOCMUYECKM OpPaHXepPUU - GbArapCKMAT NPUHOC 3a
nonet Ha yoseka fo Mapc”;

4 pekemepn 2013, Codmsi, CbBMECTHO ¢ MHCTUTYT no mukpobuonorus — BAH u
WMHCcTuTyT no matematuka U wHdopmatiuka npu BAH, cemuHap Ha Tema ,Kutait:
6uotexHonorun, BEU n i opmauymonHo obiwectso”;

18 espyapn 2014, [linosgue, cwvBmectTHo ¢ AMTUM - Tlnosawe #
WMHctutyT no Mmartematuka W uHopmatuka npu BAH, cemuHap Ha Tema
»/HTENMreHTHUAT rpag M MHGOPMaLIMOHHOTO 06LEeCTBO”;

7 anpun 2014, Codwns, cbopraHusatop Ha CemuHap Ha Tema ,[lpaBoTo Ha
MH(OPMaLMOHHOTO 06LecTBO”, OpraHnavpaH oT CouIicKkN YyHUBEPCUTET;

10 wnn 2014, Codusa, cbBmMecTHO ¢  Ounocodckns dakynter Ha CY
WHctuTyT no matematuka u uHcdopmatuka-bAH, cemuHap Ha Tema “Mopanhu
acnekTn Ha MHaHCOBUTE Na3apy B UHOPMaLMOHHOTO 06LIeCcTBO”;

12 HoemBpu 2014, Codms cbBMecTHO ¢ YHMBUT, cemmHap Ha Tema
“TpaHcchopmaumu Ha meaunuTe B MHHOPMALMOHHOTO 00LEecTBO”;

24 mapt 2015, MNnoeanB cbBMECTHO cbC Cblo3a MO aBTOMAaTHKA M WHGOpMaTHKa
Bbnrapckoto acTpoHaBTMYECKO APYXKEeCTBO, CeMuHap Ha Tema ,besnunoTHute
netaTenHW anapaTyi — NpUnNoxeHne U NepcneKkTMBY 3a pasBuTme”;

16 toHn 2015 r., Codus, cvBmectHo cbe Coduitckn yHueepcuteT ,CB. KnumeHt
Oxpuackn® — dunocodekn akyntet (Maructbpcka nporpama no dwmnocogms ¢
npenogaBaHe Ha aHrmuACKW e3nk) W MIHCTUTYT no mMaTemaTika M WHgopmaTika npu
BAH, cemuHap Ha Tema ,,llpo3opeubT Ha OBepTOH" — egHa TEXHONOIUSA 3a TOTaNHa
MaHunynaums B UHopMaLMOHHOTO 06LEeCTBO”;

18 Hoemepy 2015, Codous, cbBmecTHO ¢ Kateapa “Khura u o6wectso” kbm YHUBUT

u WHCTUTYT no MaTemaTWka ¥ wHgopmatuka npu BAH, cemuHap Ha Tema
»[1PO3PaYHOCT Ha puHaHCcoBaTa UH(opmaLmMa B NyGNUYHUA CeKTop™;
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05 anpun 2016, Codus, cbMecTHO ¢ Jlabopatopust no Tenematuka npu BAH u
WHeTuTyT no matematuka 1 uHcopmatuka npu bAH, cemmunap Ha Tema ,,Pa3Butie Ha
aKageMuyHaTa MpexoBa MHcpacTpykTypa B Bbnrapusa”;

19 anpun 2016, Mnoeaue, cbBmecTHO ¢ Kateppa ,KHura u obwectso” koM YHUBUT
WMHctutyT no matematuka W uHcopmatuka npu BAH, cemuHap Ha Tema
“bubnuotekute M "TpeTtata UHAYCTpManHa peBontouua” - AUrMTanNU3auus u
BM3yanu3auus Ha CbXpaHeHOTO 3HaHue”;

19 oktomepu 2016, Codpusi, cbBMecTHO ¢ Kateapa ,KHura u obwectso” kbM YHUBUT,
CeMuHap Ha Tema ,HoGenoBuTe naypeat v pasiMpsiBaHe Ha rpaHuLUTE Ha
3HaHWeTo”;

16. ®espyapn 2017, Mnoeams, cemuHap Ha Tema ,,ApaywHo U WUHTepHeT Ha
Hewara”.



